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Cause and effect
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Understand a program?
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How about...
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A scary thought
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Concepts as sets
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Refinement via subsets
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Connecting objects
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Relation as a concept
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Notation
It gets complicated...
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UML
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Intangible concepts
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Overlapping concepts
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Changing classification

t >



More on concepts red h I""'

Concept labels
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Operations
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Operations vs methods
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How can this help?
Focus on one thing

PriceFile

FileFormat

reahl’



How can this help?
Zoom in

FileFormat
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How can this help?
Zoom in more

def parse file(price file):
for row in price file:
yield row.split(€,’)
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Implementing OO

OOP and Python

Python

OOP implementation
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Types as classes
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Python cookies reanl

>>> class InvestmentInstrument: \\\\\
.. pass

>>> fund = InvestmentInstrument()

>>> fund
<InvestmentInstrument object at Ox7f6815559fdo>

>>> isinstance(fund, InvestmentInstrument)
True

>>> type(fund)
<class ‘InvestmentInstrument’>
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Relationships as attributes

Portfolio Person
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Attributes

>>> portfolio = Portfolio()
>>> someone = Person()
>>> portfolio.owner = someone

>>> portfolio.owner
<Person instance at 9x7fd6d88100e0>
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Methods as rytonmethods

Investment
Instrument CI: indexed by class

def activate(self):
|| self.is active = True

Operation
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A Python method

class InvestmentInstrument: A
def activate(self):
self.is active = True
>>> fund = InvestmentInstrument()
>>> InvestmentInstrument.activate(fund)

>>> fund.is_active
True >>> fund.activate()
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Initialising instances

N\
class InvestmentInstrument:
def 1init (self):
self.is active = False
def activate(self):
self.is active = True
\
>>> fund = InvestmentInstrument()
>>> fund.is_active
False
>>> fund.activate()




Classical OOP & Python rethw

Subtyping as inheritance

class InvestmentInstrument: \\\
def 1init_ (self):

self.is active = False

def activate(self):
self.is active = True

class UnitTrustFund(InvestmentInstrument):
def value of(self, units):
return units * self.unit price
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Subtyping as inheritance rean!

AN

>>> fund = UnitTrustFund()
>>> isinstance(fund, InvestmentInstrument)

True

>>> fund.activate()
>>> fund.is _active
True
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The ghost of operations

FileFormat
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The ghost of operations

N

class CSVFileFormat(FileFormat):

def self, price file):

for row in price file:
yield row.split(*,’)

class ExcelFileFormat(FileForma

def @self, price file):
# totally different stuff
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The ghost of operations

PriceFile FileFormat

for line in price file.format.parse(price file):
# do stuff with line

N\




Classical OOP & Python rethw

The ghost of operations

N

if price file.format.is csv:
lines = parse_csv(price file)
elif price file.format.is excel:
lines = parse_excel(price_file)
else:
raise Exception(‘not supposed to get here’)
for line in lines:
# do stuff with line
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What’s design?
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Worse design
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Better design
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Inheritance vs subtyping

ObjectTable
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ObjectTable
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ObjectTable
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Thanks

James Martin & James Odell:
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