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Lecture 19: Overview

• Object-oriented Programming
– Membership composition

• “Has a” relationship

– Inheritance
• “Is a” relationship

– Concepts and terminology
• Base class vs. derived class
• Single vs. multiple inheritance
• Polymorphism
• Overriding methods

– Example: Employee
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Object-Oriented Programming

• Membership composition
– Example: Employee

• class Employee:
– String: FirstName

– String: LastName

– Date: BirthDate
» Integer: Year

» Integer: Month

» Integer: Day

– Integer: ID
– Date: HireDate

» Integer: Year

» Integer: Month
» Integer: Day

– Floating point: Salary
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Object-Oriented Programming

• Membership composition
– Example: Employee

• class Employee:
– String: FirstName

– String: LastName

– Date: BirthDate
» Integer: Year

» Integer: Month

» Integer: Day

– Integer: ID
– Date: HireDate

» Integer: Year

» Integer: Month
» Integer: Day

– Floating point: Salary

– “Has a” relationship
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Object-Oriented Programming

• Example: empl oyee. py (part 1/3)
# empl oyee. py:  exampl e f or  cl ass composi t i on
#
# aut hor :  Rai ner  Doemer
# 03/ 04/ 04 RD i ni t i al  ver si on

# cl ass def i ni t i ons

cl ass Dat e:
" " " c l ass f or  r epr esent at i on of  a dat e" " "
def  __i ni t __( sel f ,  day,  mont h,  year ) :

" " " cr eat es a dat e obj ect " " "
sel f . Day = day
sel f . Mont h = mont h
sel f . Year = year

def  __st r __( sel f ) :
" " " r et ur ns t he dat e as pr i nt abl e st r i ng" " "
r et ur n " %d/ %d/ %d"  % ( sel f . Mont h,  sel f . Day,  sel f . Year )

. . .
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Object-Oriented Programming

• Example: empl oyee. py (part 2/3)
. . .

c l ass Empl oyee:
" " " c l ass f or  r epr esent at i on of  an empl oyee" " "
def  __i ni t __( sel f ,  Fi r st Name,  Last Name,  Bi r t hDat e,

I D,  Hi r eDat e,  Sal ar y) :
" " " cr eat es an empl oyee obj ect " " “
sel f . Fi r st Name = Fi r st Name
sel f . Last Name = Last Name
sel f . Bi r t hDat e = Bi r t hDat e
sel f . I D = I D
sel f . Hi r eDat e = Hi r eDat e
sel f . Sal ar y = Sal ar y

def  __st r __( sel f ) :
" " " r et ur ns t he empl oyee dat a i n pr i nt abl e f or mat " " "
r et ur n " %s %s,  bor n %s, \ nI D %d,  hi r ed %s,  maki ng $%d"  % \

( sel f . Fi r st Name, sel f . Last Name, st r ( sel f . Bi r t hDat e) ,
sel f . I D, st r ( sel f . Hi r eDat e) , sel f . Sal ar y)

. . .
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Object-Oriented Programming

• Example: empl oyee. py (part 3/3)
. . .

# dr i ver  pr ogr am

i f  __name__ == " __mai n__" :
e1 = Empl oyee( " John" ,  " Smi t h" ,  Dat e( 23,  2,  1968) ,

1001,  Dat e( 1,  1,  2003) ,  40000)
pr i nt  e1
e2 = Empl oyee( " Jef f " ,  " Somebody" ,  Dat e( 31,  12,  1969) ,

1002,  Dat e( 1,  2,  2003) ,  35000)
pr i nt  e2
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Object-Oriented Programming

• Inheritance
– Example:

• Person
• Employee
• Manager
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Object-Oriented Programming

• Inheritance
– Example:

• Person
• Employee
• Manager

– “Is a” relationship
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Object-Oriented Programming

• Inheritance
– Example:

• Person
• Employee
• Manager

– “Is a” relationship
– Base class

• Person

– Derived classes
• Employee
• Manager
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Object-Oriented Programming

• Example: manager . py (part 1/5)
# manager . py:  exampl e f or  c l ass i nher i t ance
# aut hor :  Rai ner  Doemer
#
# modi f i cat i ons:
# 03/ 04/ 04 RD i ni t i al  ver si on ( based on empl oyee. py)

# cl ass def i ni t i ons

cl ass Dat e:
" " " c l ass f or  r epr esent at i on of  a dat e" " "
def  __i ni t __( sel f ,  day,  mont h,  year ) :

" " " cr eat es a dat e obj ect " " "
sel f . Day = day
sel f . Mont h = mont h
sel f . Year = year

def  __st r __( sel f ) :
" " " r et ur ns t he dat e as pr i nt abl e st r i ng" " "
r et ur n " %d/ %d/ %d"  % ( sel f . Mont h,  sel f . Day,  sel f . Year )

. . .
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Object-Oriented Programming

• Example: manager . py (part 2/5)
. . .

c l ass Per son:
" " " c l ass f or  r epr esent at i on of  a per son" " "

def  __i ni t __( sel f ,  Fi r st Name,  Last Name,  Bi r t hDat e) :
" " " cr eat es a per son obj ect " " "
sel f . Fi r st Name = Fi r st Name
sel f . Last Name = Last Name
sel f . Bi r t hDat e = Bi r t hDat e

def  __st r __( sel f ) :
" " " r et ur ns t he per son dat a i n pr i nt abl e f or mat " " "
r et ur n " %s %s,  bor n %s"  % ( sel f . Fi r st Name,  sel f . Last Name,

st r ( sel f . Bi r t hDat e) )
. . .
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Object-Oriented Programming

• Example: manager . py (part 3/5)
. . .

c l ass Empl oyee( Per son) :
" " " c l ass f or  r epr esent at i on of  an empl oyee" " "

def  __i ni t __( sel f ,  Fi r st Name,  Last Name,  Bi r t hDat e,
I D,  Hi r eDat e,  Sal ar y) :

" " " cr eat es an empl oyee obj ect " " "
Per son. __i ni t __( sel f ,  Fi r st Name,  Last Name,  Bi r t hDat e)
sel f . I D = I D
sel f . Hi r eDat e = Hi r eDat e
sel f . Sal ar y = Sal ar y

def  __st r __( sel f ) :
" " " r et ur ns t he empl oyee dat a i n pr i nt abl e f or mat " " "
r et ur n " %s, \ nI D %d,  hi r ed %s,  maki ng $%d"  % \

( Per son. __st r __( sel f ) ,  sel f . I D,
st r ( sel f . Hi r eDat e) ,  sel f . Sal ar y)

. . .
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Object-Oriented Programming

• Example: manager . py (part 4/5)
. . .

c l ass Manager ( Empl oyee) :
" " " c l ass f or  r epr esent at i on of  a manager " " "

def  __i ni t __( sel f ,  Fi r st Name,  Last Name,  Bi r t hDat e,
I D,  Hi r eDat e,  Sal ar y,
Dept ,  Secr et ar y,  Budget ) :

" " " cr eat es a manager  obj ect " " "
Empl oyee. __i ni t __( sel f ,  Fi r st Name,  Last Name,  Bi r t hDat e,

I D,  Hi r eDat e,  Sal ar y)
sel f . Dept = Dept
sel f . Secr et ar y = Secr et ar y
sel f . Budget = Budget

def  __st r __( sel f ) :
" " " r et ur ns t he manager  dat a i n pr i nt abl e f or mat " " "
r et ur n " %s, \ nDept .  %s,  Secr et ar y %s,  Budget  $%d"  % \

( Empl oyee. __st r __( sel f ) ,  sel f . Dept ,
sel f . Secr et ar y,  sel f . Budget )

. . .
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Object-Oriented Programming

• Example: manager . py (part 5/5)
. . .

# dr i ver  pr ogr am

i f  __name__ == " __mai n__" :
e1 = Empl oyee( " John" ,  " Smi t h" ,  Dat e( 23,  2,  1968) ,

1001,  Dat e( 1,  1,  2003) ,  40000)
e2 = Empl oyee( " Jef f " ,  " Somebody" ,  Dat e( 31,  12,  1969) ,

1002,  Dat e( 1,  2,  2003) ,  35000)
p1 = Per son( " Jane" ,  " Doe" ,  Dat e( 30,  6,  1971) )
p2 = Per son( " Joe" ,  " Aver age" ,  Dat e( 30,  6,  1970) )
m1 = Manager ( " Jenny" ,  " X" ,  Dat e( 15,  1,  1959) ,

1003,  Dat e( 1,  1,  2000) ,  55000,
" I mpor t s" ,  " Jef f " ,  1000000)

m2 = Manager ( " Jonat han" ,  " Y" ,  Dat e( 16,  2,  1958) ,
1004,  Dat e( 1,  1,  2000) ,  55000,
" Expor t s" ,  " Jane" ,  1500000)

f or  p i n [ e1,  e2,  p1,  p2,  m1,  m2] :
pr i nt  p
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Object-Oriented Programming

• Inheritance
– Overriding methods

• Method __i ni t __ of class Per son is overwritten by
method __i ni t __ of class Empl oyee

• Method __st r __ of class Per son is overwritten by
method __st r __ of class Empl oyee

• etc.

– Polymorphism
• An object behaves differently depending on its type

– A person is printed with name and birthday

– An employee is printed as person,
plus ID, hire date, and salary

– A manager is printed as an employee,
plus department, secretary and budget
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Object-Oriented Programming

• Inheritance
– Single inheritance

• Employee
is a
Person

Person
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ID
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is derived from
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Object-Oriented Programming

• Inheritance
– Single inheritance

• Employee
is a
Person

– Multiple inheritance
• Employee

is a
Person
and a
Spouse
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