OBJECT-ORIENTED PROGRAMMING AS MODELING
O.L. Madsen & B. Mgller-Pedersen

3.1 Using class
Description

Instead of describing each account object separately, we may describe a class that defines a template/pattern for accounts
in general as in the following example:

cl ass Account:
owner: val "???"
bal ance: var fl oat
interestRate: var fl oat
addl nt er est :

bal ance : = bal ance + (balance * interestRate) / 100
deposi t (anpbunt: var float):
bal ance : = bal ance + anount

wi t hdraw( amount: var float) -> newB: var float:
bal ance: = bal ance - anpunt
newB : = bal ance

The keyword cl ass specifies that we describe a class as opposed to an object (using obj ).

We may use a class as a template to generate an arbitrary number of objects having the structure as described by the
class. All objects generated according to class Account thus have the attributes that are described in class Account .
Each Account object will thus have data-items owner and bal ance and methods addl nt er est , deposi t and

wi t hdr aw. An Account object is also referred to as an instance of Account .

Different Account objects will typically have different values of the data-items owner , bal ance and i nt er est Rat e. The
methods in class Account may be invoked on different Account objects.

we say that these objects are Account objects or instances of Account .

Before we show how to generate Account object using class Account , we have to fix a problem with the above
description of class Account . The problem is that the value of owner is specified to be the string " ???" . John Smith and
Liza Jones and other accounts have different values of owner .

To handle this, we may make owner be a parameter of class Account . The actual value of owner must then be supplied
when we create objects from class Account . This is similar to how parameters works for methods as described in section .
Class Account with a parameter is shown below:

cl ass Account (owner: var String):
bal ance: var fl oat
interest Rate: var fl oat
addl nt er est :

bal ance : = bal ance + (balance * interestRate) / 100
deposi t (anpbunt: var float):
bal ance : = bal ance + anount

wi t hdraw( amount: var float) -> newB: var float:
bal ance: = bal ance - anount
newB : = bal ance

Data-items specified within the parentheses are the parameters of the class, in this case owner . A parameter like owner is
also a local data-item similar to bal ance. As for methods, the actual value of owner may be supplied later as a string
literal, see below.

We use a class-diagram as shown here to illustrate a class — se chapter for an explanation of the form of a class-diagram.
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Account

owner
balance
interestRate
addInterest
deposit
withdraw

Class Account may be used to create different Account objects as in the example below:
account 1010: obj Account("John Snmith")

account _1022: obj Account ("Liza Jones")

account _1025: obj Account ("Mary Pole")

The following diagram illustrates the state of these objects after they have been generated:

account_101@: Account account_1022: Account account_1025:
owner =  “John Smith” owner = “Liza Jones” owner = “M
balance = Q balance = @ balance =

interestRate = Q interestRate = Q interestRate

The objects described in the previous chapter 2 are called singular objects since there is only one of its kind for each of
them. Objects generated using a class are called class-defined objects.

We of course need to be able to handle more than the three accounts shown above. We show how to do that in chapter .

The representation of an account by class Account as shown does not include all properties of an account needed for a
real bank system. In the paper-based version as shown in section , we have an account number, which so far is encoded in
the names of the Account -objects. In a proper model, it should be represented as an attribute of an Account -object. We
leave this out to keep the examples small.

Terminology: object-descriptor again

A class is a name associated with an object-descriptor and in the figure below, the object-descriptor for Account is
enclosed in a box. An object-descriptor may thus be used to describe a singular object and/or a class-defined object as
shown in this chapter.
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descriptor
of Account
class Account(owner: var String):
balance: var float
interestRate: var float
addInterest:
balance := balance + (balance * interestRate) / 100
deposit(amount: var float):
balance := balance + amount deseri
withdraw(amount: var float) -> newB: var float: of with

balance:= balance - amount
newB := balance

As can be seen, the object-descriptor includes the parameter of class Account .
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