THE time CLASS EXAMPLE

Converting a structure to a class

Delroy A. Brinkerhoff
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Presentation Notes
The concept of time makes a good programming example because it's familiar, allowing us to focus on programming rather than the problem. Restricting its representation to hours, minutes, and seconds will also enable it to illustrate structures and classes. Chapters 5 and 6 included examples relying on "Time" structures. Converting a "Time" structure to a "Time" class underscores some crucial aspects of object-oriented programming.



THE Time CLASS

Time

Three private member variables

All operations public

-hours:int
-minutes:;int
-seconds:int

+Time()

+Time(h:int, m:int, s:int)
+Time(=s:int)
+add(t2:Time) : Time
+print(] : void

+read() : void

Three constructors

Three operations

All operations bound to an object with
the “this” pointer
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The UML class diagram is relatively straightforward. The member variables are private, and the member functions are public. The class has three constructors, allowing programs to create Time objects in three ways. It has one input function and one output. From the object-oriented perspective, the add function is the most compelling. The key to understanding the conversion and the resulting member functions is to remember that, while they execute, they are bound to an object via the "this" pointer.



CONVERTING STRUCTURE FUNCTIONS
TO MEMBER FUNCTIONS

Time
Time
Time
void

void

STRUCTURE MEMBER
Time()
make time(int, int, int) Time(int, int, int)
make time(int) Time(int)
add(Time, Time) Time add(Time)
print(Time&) void print()

read(Time*) void read()
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Dividing the functions into two groups clarifies the difference between structure and member functions. The structure functions that create objects return them by value. Constructors don't return a value, but they do have a hidden "this" pointer. The pointer serves as an INOUT parameter, allowing the functions to return newly constructed objects through it.
Similarly, the structure and member functions have the same number of parameters. The structure functions always have one more explicit parameter in the parameter list than the corresponding member functions. That seemingly "missing" parameter is there as the "this" pointer. The following slides elaborate a few representative functions.



MEMBER INITIALIZATION
DEFAULT CONSTRUCTORS

class Time class Time
{ {
private: private:
int hours; int hours = 0;
int minutes; int minutes = 0;
int seconds; int seconds = 0;
public: public:
Time() Time() {}
: hours(@), minutes(@), seconds(@) {} };

Ik
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Programs can create an object from a structure without a function, but C++ requires a constructor to create an object from a class. The first default constructor uses an initializer list to initialize the member variables. Alternatively, class developers can initialize the variables in the class specification. However, initializing members in the class specification often also requires a "dummy" or no-op default constructor. This situation occurs if the class defines one or more non-default constructors - constructors with parameters. Without a default constructor, the compiler requires programs to build objects using one of the existing constructors. In a sense, the no-op default constructor gives programs "permission" to make an object without providing any arguments.



THE add FUNCTION

Time Time::add(Time t2)

{
int i1 = hours * 3600 + minutes * 60 + seconds;
//int 11 = this->hours * 3600 + this->minutes * 60 + this->seconds;
int i2 = t2.hours * 3600 + t2.minutes * 60 + t2.seconds;

return Time(il + i2);
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In general, addition operations combine two or more values. The combination depends on the types of values, but there is always more than one value. The Time add function combines two Time objects: the first is explicitly specified in the parameter list, whereas the behavior of member functions implies the second. Some programmers explicitly name the "this" pointer when accessing member variables, but this practice is optional.



THE read FUNCTION

void Time: :read()

{

cout << "Please enter the hours: ";
cin >> this->hours;

cout << "Please enter the minutes: ";
cin >> minutes;

cout << "Please enter the seconds: ";
cin >> seconds;
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The read function is interesting because it returns a value through a parameter, which requires either a pointer or a reference. Fortunately, "this" is always a pointer, so when functions use it explicitly, the arrow operator is necessary to select specific member variables. However, even when programmers don't explicitly state it, it is there, and it is a pointer.



CLIENT CODE

Time t;

t.read();
t.print();

Time s(1, 30, 4);
Time u = t.add(s);
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A few representative client statements using the Time class illustrate its member functions. First, the client creates a Time object named 't' using the no-op default constructor, which enables the variable initialization in the class specification. Although the constructor's body is empty, we'll learn later that the compiler can inject operations in the constructor that support an advanced object-oriented feature called polymorphism.
The read function prompts the user to enter values for object t's hours, minutes, and seconds, and returns the filled object through the "this" pointer. Similarly, the print function formats and displays the stored values.
The client creates a second Time object named 's' using a general constructor and the three provided time values. Finally, it adds 't' and 's' and stores the sum in object 'u.' The function call passes the address of 't' to the "this" pointer in the add function, and 's' as the explicit parameter inside the parentheses.
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