IBack To EBasics
Object Orientaton

by Peter Parker (in conjunction with his presentation at POSK on January 15th)

Summary

This article is a version of the presentation to the Borland
User Group on the same subject. It covers a brief review of
object orientation - what it is, how do you implement it and
what useit isanyway? It doesthis by looking alittle at the
theory with a worked example based upon the Person/
Employee object developed through this article. Finally, it
looks at the use of some standard objects, and points to
some rules described by Marco Cantul.

Overview

Object orientationisnot new. It may be new to programming,
but the reality began along time ago. The best example was
when Ford set up the factory to produce the Model T. The
concept has expanded much since then, but let us review
the concept of car manufacture today.

When Ford, Mercedes, BMW, Jaguar want to put a
component in a car, they do not worry about the detail. |
want a gearbox - is the demand. The parameters of the
gearbox are this. | am not interested in what the cogs are
made from. | have no interest in how the engine'sinput is
connected to the drive shaft output. | just want it to do the
job that is required. Similarly, a carburettor must perform to
my specifications. | do not wish to know how it works. Here
we have amechanical engineering parallel to object design.

And in software, it should be no different.

But let us stop aminute and consider the history of software
engineering. If you have been in the industry as long as |
have, you may remember the original spaghetti coding. My
start was in COBOL, with lots of GOTOs and very little
PERFORMSs. Needless to say, it was horrendous. And had
lots of problems with debugging and performance.

But then we moved to structured programming. The concept
here was that, if there were tasks that could be done over
and over again, then you must set them up as functions and
subroutines. Theideawasto have ahierarchical structurein
a programme, with the programme logic consisting of
something simple that was broken down into other simple
routines and so on until the final logic was aso simple.
Structured programming delivered a lot. It made
programming morereliableand started on the routeto reusable
code. You could deliver dynamic linked libraries of routines
that were very useful, and could be used by others.

The problem with structured programming, when you moved
to complex systemswasthat they inevitably led to functions
and subroutines that had larger and larger parameter lists.
This meant that, for complex systems, structured
programming became unwieldy.

The demand wasto look for anew paradigm. And one of the
latest answers is to take the mechanical engineering
approach and produce object oriented programming. Solet’s
have alook at what this means.

Some Terms (unexplained)

Object oriented programming camewith itsown vocabul ary.
Terms such as

i Objects - the things with which we work

o Classes - actually only another name for an object
definition

o Methods - things that objects do - subroutines really

i Encapsulation - well let’s look at that later

o Inheritance - we'll also review this by example

o Polymorphism - we'll look at what this means by
example

o Hierarchy - Inheritance by another name
And so on.

But our objective is not to go through all the terms. It is
more important to look at what object orientation is and
what it doesfor us. So let’s get in and try and understand it.

An Example Object

We will build part of this object, so let us put together an
object that makes software sense. We will start with the
object Person - actually TPerson (in Delphi the standard is
to prefix al classeswith T - so TAnything is the standard).

We all know what a person is. But we will probably have
different ideas of the datathat will sit behind this object. So
we may each define TPerson differently. Let us consider a
Person. An actual Person will be different person to person.
So a person may or may not be a sports person. They may
be golfers or foothallers or have none of these attributes.

A person may be an employee. If they are an employee, they
may be either an hourly employee, or a commissioned
employee. Each of these will have different attributes. How
we would set this up in Delphi?

First Some Enumerated Types

In order for our object to work, we need to introduce some
terms and types that we wish to use. | have created a unit to
satisfy this aspect, which | have called uTypes. Here is the
total source code:

unit uTypes;
interface
type stSexType = (Male, Fenale, NotKnown);
spt Sport = (Football, Golf, Rugby, Sw mm ng);
i mpl enent ati on

end.



We have defined two types - stSexType and sptSport. These
definitions allow us to use the terms Male, Female,
NotKnown, Football, Golf, Rugby and Swimming and know
that they will be replaced by numbersthat we do not haveto
worry about.

An Object - The Basic Definition

A personisan object. All objectsultimately arederived from
TObject. That isto say they inherit their behaviour from the
class TObject.

Three definitions here:

N Inherit (wewill seemore of thislater when weinherit
from our own object)

o Class - the definition of the object

o Hierarchy - The current hierarchy is Object then
Person.

So the simplest definition of TPerson in Delphi would be:

type TPerson = cl ass(Toj ect)
end;

This defines the class of TPerson as being derived
(inheriting) from TObject. If thisisal we did, there would
be no difference between TPerson and TObject. But we
intend to add more.

Object Attributes

Objects have attributes. We can see this very well by
example. The Person aobject is likely to have a name, an
address, adate of birth, asex and so on. These are attributes
that arelikely to be different person to person. Let’s expand
our definition of the object to see how Delphi handles
attributes. You will recognisethisfrom the TForm attributes
set up.
type TPerson = cl ass(TObj ect)
f Name, fAddress: string;
fDateOf Birth: Tdate;

f Sex: st SexType;
end;

So our abject now has some attributes that distinguishes
this from the base object.

| prefer to make most of my attributes private, so a better
definition would be:
type TPerson = cl ass(Toj ect)
private
f Name, fAddress: string;
fDateOf Birth: Tdate;

f Sex: st SexType;
end;

Object Methods

Methods arethingsthat objects do. Wewill have somesimple
examples here. At the moment, wewill define methods such
as SetName that will set the name of this object. It is
possible, in fact highly probable, that we will have private
methods. We will later move these setters and getters to
the private area. But, for the moment, let us add the methods
to the definition:

type TPerson = cl ass(TObj ect)
private
f Name, fAddress: string;
fDateO Birth: Tdate;
f Sex: stsexType;
public
procedure Set Nanme(aNane: string);
procedure Set Address(aAddress:
string);
end;

Now we choose a feature in Delphi that does code
completion. If we press CTRL/Shift/C al together, Delphi
will set up the start point for the coding of our class methods
(at least, if our cursor is on the procedure definition). Note
that in our case SetName is now defined as:

procedure TPerson. Set Nane(aNane: string);
begi n
end;

We can now fill in the code which may only have:
f Nane : = aName;

Why a Set Method?

Inarea life object, we will probably want to do more than
this, such as checking that the nameis a sensible string and
so on. But the concept is simply that of modifying the name
attribute. It is much like the working model of a car, where
we just change the gear to second. As an object deliverer,
we do al the work to ensure that, from the outside, it isa
simple method.

But the set method will enable usto ensure that the attribute
holds a sensible value - that it only holds valid information.

Much more important, and this is where object orientation
starts to come into its own, is that the setting of attributes
isdoneinonly one place - inside the object itself. The object
itself does the validation of the attribute, and ensures that
only valid dataislet through.

This leads on to the ability to change the way the object
works. If we find that we are not doing correct validation or
that the object can do more, thereis only one place to make
that change - in the object itself. The object is self checking
and self consistent. The outside world can only manipulate
the object.

Accessing Object Attributes

As the attributes are private, we need to be able to find out
details of the attributes. Hence we need functions to return
theattribute values. Theseare set up similarly to the methods.
So we may have functions such as:

function Get Nane: string;

function: CetBirthDate: TDate;
function: CetAge: integer;

Asyou may guess, some of these will be simply defined as:

function TPerson. Get Name: string;
begi n

result := fNane;
end;

But we can see that GetAgeis a calculation.



Properties

Getters and setters are fine, but the use of properties would
be better. Let us make the Getters and Setters private, and
now look at how we would use properties to access these.
Let’'s take fName as a simple starting point.

property Nane: string read fName wite fNane;

Here we have defined the property of TPerson: Name. We
have said that we can read and write direct to the attribute
itself.

Much more satisfactory is what we will do with BirthDate

property BirthDate: TDate read GetBirthDate
wite SetBirthbDate;

if we make the Getter and Setter private and add a public
property. We may now use this property and hide the Getter
and Setter action. Thisallowsusto usethe property asthough
it were an attribute, but know that there is real work going
on behind the scenes.

Properties - Use - Examples

So if we have a property - say PostCode defined as

property Post Code: string read GetPost Code
write SetPostCode;

Then the use of the property might be as
Local Post Code : = Current Person. Post Code;

and
Current Per son. Post Code : = Updat edPost Code

not
Cur r ent Per son. Set Post Code( Updat edPost Code) ;

The properties approach is much clearer and hides the fact
that real validation is being handled by the Getting and
Setting routines behind the scenes. The resultant code is
much more readable and friendly for debugging purposes.

Inheritance

So we have now set up our basic person asan object or class.
We may wish to have other classes of person that behavein
a different way. So we could have a TSportster inherited
from TPerson.

This object, if only defined as inheriting from TPerson
would be no different from the Person object. However, a
Sportster could have a further attribute, say Sport that
defined this person as a golfer or footballer and so on.

But let uslook at a more concrete example. Thereisalso an
Employee. Let us consider the employee as an object.

TEnpl oyee = cl ass(TPerson)
private

f EnmpNo: i nteger;
fDateStarted: TDate;
f BaseSal ary: real;
procedure Set EnpNo(aEnpNo: i nteger);
procedure SetDateStarted(aDate: TDate);
procedure Set BaseSal ary(aSal ary: real);
function Get EnpNo: integer;
function CetDateStarted: TDate;
function CetBaseSal ary: real;

function GetSalary: real; virtual;
abstract;
public
property Enpl oyeeNunber: integer read
Get EnpNo write Set EnpNo;
property DateStarted: TDate read
CetDateStarted wite SetDateStarted,;
property BaseSal ary: real read
CGet BaseSal ary wite SetBaseSal ary;
property Salary: real read GetSal ary;
end;

Polymorphism

The Employee allows usto look not only at inheritance but
at polymorphism. Let us first take the inheritance route.

All employees will have a date when they started
employment, an employee number and abase salary. Sothese
attributes will be set up as attributes of the TEmployee
object. Similarly therewill be Set methods and Get functions
for setting and retrieving these attributes. However, we ought
also to provide a method called GetSalary which returns a
real value, but that we do not know how to calculate at this
time. We know we will need this function. So we define it
asvirtual. We are saying that the ultimate object will define
this and that the ultimate object will return avalue.

A rule worth considering here is the rule that there should
be one unit per object. If we do this, the compiler will give
us a problem with a definition where we do not have an
implementation. Although we have stated that GetSalary is
virtual so wewill replaceit later, we may not wish to define
it now. If we only want to defineit in child objects, then we
have to inform the compiler that the method definition is
more than virtual, it is abstract. By doing this, the compiler
still complains (warnings unless you set the switches) but
produces the output anyway.

In the example we are using, we are not taking advantage of
the abstract mechanism (the code supporting this article takes
thisalittlefurther). If we are the ultimate object, we will need
to define this and so, in our first implementation, we will
return avalue of 0. But thisis not necessary aswewill see.

Sowehaveinherited an employee object from aperson object.
Now we need to consider both an hourly and acommissioned
employee. These objects will both inherit from Employee.
However, the salary calculation will be different. We will
have two different calculations for salary. Both of these
calculations will be visible to the Employee object and will
be called correctly by that object. This is polymorphism in
action. Let us see the code to do this.

We now inherit from our Employee object:

THour | yEnpl oyee = cl ass( TEnpl oyee)
private
f Hour sWor ked, fHourl yRate: real;
procedure Set Hour sWorked(aHours: real);
procedure SetHourl yRate(aRate: real);
functi on Get Hour sWorked: real;
function GetHourlyRate: real;
function GetSalary: real; override;
public
property HoursWorked: real read
Get Hour sWorked write Set HoursWorked;
property HourlyRate: real read
Get Hourl yRate write SetHourl yRate;
end;



As we can see, the hourly employee has hours worked and
rate. We have the standard set and get methods in place, but
wea so have defined GetSalary which overrides our parental
version of this definition.

Also note that we do not redefine the property Salary. We
do not need to reconsider this.

For the hourly employee the GetSalary function is:

function THourl yEnpl oyee. Get Sal ary: real ;
begi n
result := fBaseSal ary + (fHoursWrked *
f Hour | yRat e) ;
end;

Let us consider the similar code for the commissioned
employee:

First the definition:

TConmmi ssi onedEnpl oyee = cl ass( TEnpl oyee)
private
f Sal esvade, fConmi ssionRate: real;
procedure Set Sal esMade(aSal esvade: real);
procedure Set Commi ssi onRate(aRate: real);
functi on Get Sal esMade: real ;
functi on Get Conmi ssionRate: real;
function GetSalary: real; override;
public
property Sal esMade: real read
Get Sal esMade write Set Sal esMade;
property Conmi ssionRate: real read
Get Commi ssionRate wite Set Comni ssi onRat e;
end;

and the code for GetSalary:

functi on TCommi ssi onedEnpl oyee. Get Sal ary: real ;
begi n
result := fBaseSalary + (fComm ssionRate *
f Sal esivade) ;
end;

So we have our definitions of GetSalary, which gives us our
polymorphism. We will seethisin action later. | would liketo
develop the ideas before we actually see the concept working.

Use of Objects
But before we go on, let us review where we are at:

We have derived or inherited an Employee from a Person
object. This Employee has attributes that are peculiar to
employees, but are not necessarily available to all Persons.
However, an Employee has a property Salary that is
dependent upon something that is not part of a base
Employee object.

The hourly employee inherits from Employee. The
hierarchy is:
Object
Person
Employee
Hourly Employee
But at this point we now know how to calculate a salary.

Similarly a commissioned employee has the hierarchy:
Object
Person
Employee
Commissioned Employee

And we have a different method of calculating a salary.

The Interface - Base Form

Let us now consider the user interface. For the purposes of
this article | have considered the following form as a
demonstration of one way of implementing objects:
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You will note a number of items, first the buttons. These are
on a panel and offer the options of “Add Person”, “Add
Employee”, “Add Hourly Employee” and “Add
Commissioned Employeg”’ - and of course* Stop” the program.

Below the panel isalist box and atabbed set of pages that
have information for each of the parts of the object that we
are interested in.

Local Definitions

Now we can start defining some local information. | am not
suggesting that this is particularly the best way of doing
things, but it highlights anumber of object aspectsthat show
inheritance and polymorphism in action, rather than
ultimately correct techniques.

So our application (TForm1) will contain the following
definitions:

private
aPeopl e: array of TPerson;
intArraySi ze: |ongint;

What we have here is a dynamic array of the base classin
which we are going to work, and a counter for the size of
the array.

The Procedure DisplayPerson

Asyou will have noted from the form, there are fields that
are set up to display the information about a person. So here
is the procedure in TForm1 that does that display.

procedure Tfrmvai n. Di spl ayPer son(i nt Thi sPerson:
I nt eger);
begi n
t xt Nanme. Text : = aPeopl e[ i nt Thi sPerson]. Nane;
t xt Address. Text : =
aPeopl e[ i nt Thi sPer son] . Addr ess;
t xt Post Code. Text : =
aPeopl e[ i nt Thi sPer son] . Post Code;
txt DateOf Birth. Text :=
Dat eToSt r (aPeopl e[ i nt Thi sPerson]. Birt hDate) ;
end;



OK so| lied, the form is called frmMain. But you get the
idea. Given an offset, this procedure will display the items
from the dynamic array. We can see the simple calling of
the object details now held in the array.

“But how do we get thisinformation into the object?’ | can
hear you shouting.

The Add Person Button

WEell, let’s look at the Add Person button. Before we do we
must initialise some variables. These could be set initialised,
but | am of the old school that says take complete control,
and then you know what is happening.

The Form Create action is very simple:

intArraySi ze : = 1;

pgPer son. Act i vePagel ndex : = 0;
All it doesis to say the dynamic array size is one, and that
the page control active page is page zero.

So moving quickly to the Add Person button, hereisthe code:

var
i nt Thi sEnpl oyee: | ongint;

begi n

Set Lengt h(aPeopl e, intArraySize);

i nt Thi sEnpl oyee : = intArraySi ze - 1;
inc(intArraySize);

aPeopl e[ i nt Thi sEnpl oyee] := TPerson. Create;

Di spl ayPer son(i nt Thi sEnpl oyee) ;
| bxPer son. | t ens. Add( aPeopl e[ i nt Thi SEnpl oyee] . Nane) ;

First we haveto deal with controlling the size of thedynamic
array. Next we add anew persontothearray, and then display
that person. Finally, we add the name of that person to the
list box.

Simplereally! But haven’t we missed a step? How did we get
thename of the person, and all the other detail sinto the object?

TPerson.Create

Well, the answer is that we have modified the constructor.
All objectshave aconstructor. Thisisnormally called Create
and, if not defined, is inherited from the parent object. But
we have our own constructor and hereit is:

i nherited;
frnThi sPerson : =
Tf rmCr eat ePerson. Create(nil);

try
f r mThi sPer son. Showibdal ;
Set Name( f r mThi sPer son. Get Nane) ;
Set Addr ess( f r niThi sPer son. Get Addr ess) ;
Set Post Code( f r mThi sPer son. Get Post Code) ;
Set Bi rt hDat e(f rnirhi sPerson. Get Bi rt hDat e) ;
Set Sex(frniThi sPer son. CGet Sex) ;

finally
f r mrhi sPer son. Free;

end;

Thisneedsexamining carefully. First wedo call theinherited
Create. We do this with the simple statement inherited.

Next we create and show a modal form to collect the data.
Then from the form we collect the data and use the methods
to set the relevant details. Finally releasing the form.

Note a number of things here:

o First, calling the form is part of the object (though
the form isn’t).

. Next, as we will see, the form does the validation.

o Finally, the constructor sets the necessary object
values at creation time.

Other trivia, such as error trapping, | hope is well
understood, and although not in the remit of this article, is
worth a slight mention.

The hourglass is always the best error trapping example.
How do | ensurethat the hourglassisremoved when an error
occurs? Thetry...finally...end; construct isthe best for this.
This is what we have used here. But the real issue is that
object programming is about using error notification (the
raising of error conditions) as the error model, and thisis
the direction to be thinking in terms of error handling.

The Person Create Form

Here is the form:

It has al the relevant datawithin the form itself. Thisraises
an interesting point about objects. Although it is not
mandatory, it is clear common sense that the creation of an
object should initiate all the mandatory data for that object
at creation time. We have chosen to do that by collecting
the data through a form. It could just as well be done by
defining a constructor with all the parameters or a data
structure to do that. It could be that the object works out the
media being used, and as necessary issues a web form. In
some respects, it does not matter which way you go. In fact
you may choose to do it both ways by defining two
constructors - one that takes data as parameters, and one
that uses aform, calling whichever oneis appropriatein the
circumstances. The important thing to consider isthat it is
very worth while making data collection and validation part
of the object implementation.

By doing this, you place all the validation in one place and
do not have to write validation code in all your applications.
When you find bugs or need enhancement to your validation,
there is only one place to do the work.

The OK Button

Back to the mainstream, we need to ensure that the data is
vaid, so let’s ook at the code for the OK button on the form:



var
bl Go: bool ean;
begi n
bl Go : = Fal se;
if length(trim(txtName.Text)) > 0 then
if length(trimtxtAddress. Text)) > 0 then
if length(trim(txtPostCode. Text)) > 0 then
bl Go := True

el se
shownessage(‘ No Post Code’)
el se
shownessage(‘ No Address’)
el se
shownessage(‘ No Nane’);
if bl Go then
Cl ose
el se

Mbdal Result : = O;

Thevalidation is pretty trivial here, but it servesits purpose.
Thedatais checked for being thereand, if it isnot amessage,
is displayed. The form is only alowed to close if al the
data is there. So our Person constructor demands the data
and does not complete creation until the data is valid.

Reviewing the progress so far.

The Add Person button

i Controls the dynamic array size.

i Adds anewly created person to the array.
i Displays the person.

N Adds the person to the listbox.

In creating a person the Add Person button has called the
Person constructor - Create. This

i Opens the Person Create form.

. Which collects and validates the data.

. Collects the information from the form.
o Sets the relevant data items of the object.

. Releases the form.

The Add Employee Button

From now on, the next stage is so obvious, it is relatively
simple. But let’s look at it anyway. How does the add
employee button work?

WEell, to be readlistic, it does exactly the same as the Add
Person button.

i It controls the dynamic array size.

i It adds a newly created Employee to the array.

i It displays the employee.

N It adds the employee to the list box.

So the only difference between the two buttons is that:
aPeopl e[ i nt Thi sEnpl oyee] := TPerson. Create;
Di spl ayPer son(i nt Thi sEnpl oyee) ;

is changed to
aPeopl e[ i nt Thi sEnpl oyee] : = TEnpl oyee. Creat e;

Di spl ayEnpl oyee(i nt Thi sEnpl oyee) ;

WEell there is another important difference: the name of the
button that starts the task is different. Thisis important, as
we will see later.

But let us first look at the two line code change. Note that
we still use the same array. We are using the array to hold
an Employee object aswell asaPerson object. The beautiful
thing about the dynamic array isthat we can do exactly this.
We can hold objects that are inherited from the base class
that the array is defined to hold. So we can hold any of our
descendants of TPerson.

For the moment, let us take a side stream and look at how
we can use Delphi objectsto take advantage of what we have
already done, before we look at the employee and other of
our own object creations.

Single Code for All Buttons

| have placed speed buttons on a panel. These speed buttons
are named:

spbt nPer son

spbt nEnpl oyee

spbt nHour | yEnpl oyee

spbt nConmi ssi onedEnpl oyee

So my name can tell me how to do the two lines of code
that are different for each object. There are multiple ways
of handling this, and each of you will have your ownfavourite.
Here is a simple piece of code that is the event handler for
all of the buttons:

procedure TfrmVai n. spbt nCreat eObj ect O i ck
(Sender: TObject);
var
i nt Thi sEnpl oyee: | ongint;
chrDefi neCreate: char;
begi n
chrDefineCreate : =
TSpeedBut t on( Sender) . Nane[ 6] ;
{spbtn = 5, so next char starts one of
Per son
Enpl oyee
Hour | yEnpl oyee
Conmmi ssi onedEnpl oyee}
Set Lengt h(aPeopl e, intArraySize);
i nt Thi sEnpl oyee : = intArraySize - 1,
inc(intArraySize);
case chrDefineCreate of
‘P
begi n
aPeopl e[ i nt Thi sEnpl oyee] : = TPerson. Create;
Di spl ayPer son(i nt Thi sEnpl oyee) ;
end;
‘B
begi n
aPeopl e[ i nt Thi sEnpl oyee] : = TEnpl oyee. Creat €;
Di spl ayEnpl oyee(i nt Thi sEnpl oyee) ;
end;
‘H
begi n
aPeopl e[ i nt Thi sEnpl oyee] : =
THour | yEnpl oyee. Cr eat €;
Di spl ayHour | yEnpl oyee(i nt Thi sEnpl oyee) ;
end;
‘C
begi n
aPeopl e[ i nt Thi sEnpl oyee] : =
TCommi ssi onedEnpl oyee. Cr eat €;
Di spl ayConmi ssi onedEnpl oyee(i nt Thi sEnpl oyee) ;
end;
el se
showressage (‘Error is system- sbt ‘ +
TSpeedBut t on( Sender) . Nane) ;
end;
| bxPer son. | t ens. Add( aPeopl e[ i nt Thi SEnpl oyee] . Nan®) ;
end;



To take you through the code:

First, we know that the object initiating this code is a speed
button. If it could be initiated by other objects, we would
have to consider how to deal with those, but for the sake of
this example, we aretrying to be simple. Aswe know itisa
speed button, we may cast the Sender to a speed button and
extract the sixth character from its name. The first five
characters are “spbtn” so the sixth will uniquely identify
the operation we wish to perform.

Next we do the initial common work of handling the
dynamic array growth.

Then we use our character to define which two lines of code
We run next.

And, finaly, we add the name of the person to the list box.
Note that in this we treat the object as a Person object,
whatever we have done, and take it from the dynamic array.

But we haven't written the Employee code yet, so let’s look
at the form first.

The Employee Form

Here is the Employee form:

A Employee Base Details Al

1 The Street
Emplayee Number. “—

2809/01 M

—

Date Started:

Base Salary:

It collects the data for the Employee object that is different
to the Person object. Notethat by thetimethisformisshown,
we aready know the Person’s name, and address. In fact, by
thetimewetry to collect the Employee data, we aready know
everything about the Person as a person. Let us see why.

TEmployee Constructor

The code for thisis:

i nherited;
f rnirhi sénpl oyee : = TfrnEnpoyee. Create(nil);
try

f rnrhi sénpl oyee. Caption : = ‘ Enpl oyee

Details for ‘ + Nane;
f rmrhi sénpl oyee. pnl Addr ess. Caption : =
Addr ess;

f r nirhi sEnpl oyee. Showibdal ;

Set EnpNo( St r Tol nt (f r nThi sEnpl oyee. t xt EnpNo. Text ) ) ;
Set Dat eS art ed(f r nThi SEpl oyee. dt eDat eS art ed. Dat eTi ne) ;
Set BaseSal ary( S r ToH oat (frnThi sEnpl oyee. txt Sal ary. Text));
finally

f rmrhi senpl oyee. Fr ee;
end,

Note that the first thing we call is inherited. Who do we
inherit from? The answer is TPerson. So the first thing are
doing is calling the TPerson constructor which collects the
information for the Person part of our object.

Then we create the Employee data collection form and place
the person’s name and address in this form.

Then we show the modal form, collect the data and move
on. Much as we have done before.

Display Employee

The code for displaying the employee is much as would be
expected:

Di spl ayPer son(i nt Thi sPerson);
t xt EnpNo. Text := I ntToStr( TEnpl oyee(aPeopl e
[i nt Thi sPerson]) . Enpl oyeeNunber) ;
txt DateStarted. Text := DateToStr(TEnpl oyee
(APeopl e[ i nt Thi sPerson] ). DateStarted);

t xt BaseSal ary. Text := Fl oat ToStr ( TEnpl oyee
(aPeopl e[ i nt Thi sPerson]) . BaseSal ary) ;
I bl Sal ary. Caption := ‘£ + FloatToStr

( TEnpl oyee(aPeopl e[ i nt Thi sPerson] ). Sal ary) ;

First we call the DisplayPerson code, and then we display
the employee specific details.

Note, however, that it is at this point that we display the
salary. For this purpose, | have made the employee object
return a value of O for the salary. But if we never saw the
TEmployee object (as is most likely) this would not be a
necessary step.

The Employee Page

So our application can show the employee pagewith rel evant
data displayed:

A/ Employee Base Details .0

1 The Street

£76

Date State, | /05401 v
Bage Salary 124

Emplayes Humber:

The person’s name has been added to the list box, and the
details are there including calculated salary.

Collecting the rest of the object data collection is really
more housekeeping and much of the same. However, it
should be noted that the Hourly employee and the
commissioned employee have different ways of calculating
salary, but the correct answer is still displayed.

The List Box

The list box has been used to store all the names of the
people that we are adding to our system. It isalso useful for
displaying the data. The code for the On Click event of the
list box is:



i f aPeopl e[| bxPerson. |tem ndex] . Cl assNane =
‘ THour | yEnpl oyee’ then
begi n
Di spl ayHour | yEnpl oyee( | bxPerson. |t em ndex) ;
Cl ear Conmi ssi onedEnpl oyee;
end
el se if aPeopl e[| bxPerson. | tem ndex] . d assNane
= ‘ TConmi ssi onedEnpl oyee’ then
begi n
D spl ayComm ssi onedEnpl oyee( | bxPer son. | t enl ndex) ;
Cl ear Hour | yEnpl oyee;
end
el se if aPeopl e[| bxPerson. | tem ndex] . d assNane
= ' TEnpl oyee’ then
begi n
Di spl ayEnpl oyee(| bxPerson. |t em ndex) ;
Cl ear Hour | yEnpl oyee;
Cl ear Conmi ssi onedEnpl oyee;
end
el se
begi n
Di spl ayPer son(| bxPerson. | t em ndex) ;
Cl ear Hour | yEnpl oyee;
Cl ear Commi ssi onedEnpl oyee;
Cl ear Enpl oyee;
end;

Notice here that we are relying on the indexing working
simply. But this is just a demonstration. The index of the
list box will be the same as the index of the dynamic array.
So we can now extract the object from the dynamic array.
Againfor the sake of simplicity, the codeisnot very elegant.

We do know that we have stored various different types of
object in the dynamic array. So when we extract the object,
we need to know which type of object it is so that we can
deal with it appropriately. We do this by asking value of the
property ClassName. (We could also use this is syntax)

Having worked out the classwe have stored, we know exactly
how to deal with it. We display the relevant information,
and clear the fields that are not relevant.

A Recap
Inheritance

A Person is inherited from an object, but as far as we are
concerned, thisis the base class with which we have been
working.

Employee and its descendants do not need to worry about
the implementation of the Person part of the object. Thisis
all taken care of by the parent.

Abstraction

An Employee object abstracts the behaviour of a Person
object. Thereisno code within the Employee object to do the
work required to manipulate the Person part of the object.

Polymorphism

An hourly employee is still an employee, as is a
commissioned employee. So a salary calculation can be
placed at the employee level. The correct calculation is
called dependant upon the ultimate class of the object. Thisis
polymorphism. Wewriteasmany variants of the Salary routine
as we have polymorphs, and the correct calculation is used.

Some Rules for Objects

Asplagiarism isthe highest form of flattery, | thought that |
might end thiswith some good rules defined by Marco Cantu
in an article in the Delphi Magazine. | would tend to agree
with these, even though the code
samples associated with this
articledo not completely go along
with this. However, it is more
appropriate to point you to the
article. Itis“20 Rulesfor OOPin
Delphi” and isin issue 47 of The
Delphi Magazine.

For more information on what
EPCoT does, please see our site

at Www.epcot.co.uk



