The CLASS Construct

1. Introduction

I n this handout classes, a concept which characterises object-oriented languages will be
introduced. A class can be view as a user defined type which provides a set of rules about how
an object of that type ‘looks and behaves. The most important feature of the class facility in an
object-oriented language is that is alows the programmer to design types which are tailored to the
particular job in hand.

When aprogram is written, amode of the real world problem is consiructed, using variablesto
represent entities in the problem domain. 1n most languages, there are some basic built in types,
such as an integer type, or afloating point type: a student 1D number, for example, could be
represented by an integer type variable. If something more complex isto be represented, such asa
student, the a combination of the basic types would have to be used, one for the student ID number,
another for the student name, another for the student course, and so on. whilst this may pose no
problem, it may be found that the program quickly becomes obscured with the details of
manipulating the complex entity, when what is redly wanted is something which modesthe
behaviour of a student without having to worry about the details of how the student type is
implemented. For ingtance, if an integer typeis used, the fact thet it isimplemented using two's
complement binary numbers does not matter provided it behaves as an integer is expected to
behave. Thislast point meansthat an integer is an abstract data type, i.e. abstracted from its
implementation. Classes alows the building and use of user defined abstract types.

The relationship between a class and an object of that classis andogous to the relationship between
anint variable and the built in type int. We can have many object of agiven classin aprogram, in
the same way that we can have many int variables, dl of typeint. We say that an object isan
instance or an ingtantiation of a particular class. Each object in a program requires a unique name,
just as each variable requiresaunique variable name. Moreover, just as different variables of the
same type can have different vaues, different objects of the same class can bein different states.
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The gtate of an object can only be changed in a controlled way by addressing the object interface.

2. C++ Class Construct

Class Declar ations

Before using objects in a program, we have to declare the classes from which those objects are
to be ingtantiated. To declare aclassin C++, we use the class keyword:

class class_nanme {
private:
/'l menber data declarations ......

public:
/'l menmber function prototype declarations ...

where cdlass_nameisthe name of the class, which can be used like any other type namein a
program. Note the semicolon after the closing curly bracket of the class declaration body: the
class congtruct is based on the struct construct, not the function.

Inside the body of the class declaration, there are two access control keywords. public and
private. Anything declared in the public section is visible outside the object, and so thisisthe
place where you would declare prototypes for the member functions which form the interface.
Anything declared in the private section is hidden insde the class, the place where you would
declare data members to store the State.

Member function prototypes declarations are just like ordinary function prototype declarations,
i.e. return_type member_function_name(parameter_type, ....);, and member data declarations
are dmilar to variable declarations, i.e. type _name data_ member_name;. Member functions
are, of course, part of the class, and so the data members declared in the private section of the
class are vishle to the member functions of that class.

The class declaration contains the most important information about the class, and so care
should be taken over comments and the layout. 1f we arereally going to usethe classas an
abgtract type, then we should be able to find al the information we need in the class declaration,



and not worry about the details of the member function implementations. In fact, taking abstract
typesto the extreme, we should only be worried about the interface. Always put the interface
asthefirgt part of your class declaration.

Member Function Definitions

Obvioudy, the programmer who actually writes the class does have to worry about the
implementation. Not included in the class declaration are the implementations or definitions of
the member functions (in the same way that a function prototype declaration till needsa
function definition somewhere in the program). However, because amember function belongs
to a particular class, we need extra syntax to tdll the compiler the name of the class to which the
member function bdongs. This leads to a member function definition of the form:

return_type class_name::member_function_name(parameter_type parameter_name, ..)

/I statements in function body

Here, the cope operator :: is added to tell the compiler that the function is in the scope of
class name.

Constructors and Destructor

There are two specid member functions, which are exceptiond in that they are automaticaly
cdled by the compiler, and do not have areturn typein their declaration or definition.

Thefirg is known as a congructor, a member function which is automaticaly caled whenever
an object of that classisingtantiated. A congtructor has the same name asthe class. Typica
actions by a congtructor would be to provide initid vaues for data members (data members
cannot be initidlised when they are declared, as it the case with variables), or to dynamicaly
alocate storage for data members, if required.

The second is known as a destructor, and is autometicaly caled when an ingtance of the classis
destroyed. A destructor has the same name as the class, prefixed by ~, asin ~class_name.
Typical gpplications for a destructor would be to dedllocate any dynamic data members, or to
report adatistical summary of the object’s activities.

Y ou do not have to declare and define a constructor and destructor for your class. If you do
not, the compiler will provide default versions.



Using Classes

Once you have declared your class and defined the member functions, you can usethe classin
agmilar way to any built in type. Say we have aclass caled country, then we could declare or
instantiate objects of type country in our program using a variable declaration:

country engl and;
country scotl and;

or we could declare a pointer to an object of our class with a pointer variable declaration:

country* current_| ocaton

Now, suppose that class country has a data member long population which stores the number
of people living in a country, and a member function long give population(void) which returns

the value of population to the caller. We could cause the population of Scotland to be printed
on the screen by using the member selection operator . with the give _population() function in

the following way:

cout << scotl and. gi ve_popul ation();

Note, however, that the data member population isin the private section of the class, so

cout << scotl and. popul ation();

would beillegd.

We could initidise a pointer to a country in the usua way:

current _| ocation = &engl and

because we now have a pointer to an object, we would need to use the arrow -> form of the
member selection operator to see the population of current_location:

cout << current_|location -> give_popul ation();

Class Example

Here, we use an example of a customer in ahotel and declare a classfor customer. Having
declared our customer class, then define the member function, and findly provide amain



function usng the dlass:

#i ncl ude <i ostream h>
#i ncl ude <string. h>
#i ncl ude <assert. h>

/1 define maxi mum size for custoner nane
#defi ne NAME_SI ZE 21

/! declare the custoner class
cl ass custoner {

private: /] state
char firstnane[ NAVE_SI ZF] ; /] custoners first nane
char surnane[ NAME_SI ZE] ; /] custoners surnane
i nt nunber _of _nights; /1 nunber of nights staying
public: [l interface
custoner (voi d); /1 constructor
voi d ent er_cust omer (voi d); [/ dialogue to set customer state
voi d print_custoner(void); /1 print custoner details on screen
voi d set_nunber_of _nights(int); /1 set value of nunber of nights

}s

/1 menber function definitions

/1 constructor

custoner:: custoner (voi d){
strcpy(firstnane, "nobody");
strcpy(surnang, "noone");
nunber _of _ni ghts = 0;

/1 enter customer details via dial ogue
voi d custoner::enter_custoner(void){
int n;

cout << "enter custoner surnanme (less than "<<
NAME_SI ZE-1 << " characters): ";
cin >> surnarng;

cout << "enter custoner firstname (less than " <<
NAME SI ZE-1 << " characters): ";
cin >> firstname

do{ /1 check that the nunber of nights is valid

cout << "enter nunber of nights: ";



cin >>n;
Iwhile(n < 0);
nunber _of _ni ghts = n;

/1 print custoner details on screen
voi d custoner::print_custoner(void){

cout << surnane << "," << firstnane <<"\t" <<

nunber _of _ni ghts <<"\n"
/1 set nunber of nights
voi d custoner::set_nunber_of _nights(int n){
/1 precondition: nunber of nights > 0

assert(n >= 0)

nunber _of _ni ghts = n;
/1 main function

voi d mai n(voi d) {

cust oner c; /1 declare customer object called ¢
c.enter_custoner(); /1 start enter dial ogue
c.print_custoner(); /1 print c to screen

c. set _nunber _of _ni ght s(99); /] change nunber of nights

c.print_custoner();



