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Presenter
Presentation Notes
The Chapter 5 version of the Time example demonstrated multi-file programs, header files, structures, and functions using structures. However, it only demonstrated pass-by-value, C++’s default argument-passing mechanism. The second version modifies the example to demonstrate pass-by-pointer and pass-by-reference.




MODIFY TIME (1)

• Update print to use pass-by-reference

• Add read

• Return void

• Pass-by-pointer

• Prompts for and reads hours, minutes, and 
seconds

• T data;

• function(T p) { ... }

• function(data);

• function(T* p) { ... }

• function(&data);

• function(T& p) { ... }

• function(data);

Presenter
Presentation Notes
The second example modifies the first by changing the “print” function from pass-by-value to pass-by-reference. It also adds a read function that has a void return type, so it must return the input data through its parameter, implying that it must use an INOUT passing mechanism. Both pass-by-reference and pass-by-pointer satisfy this requirement, and programmers wouldn’t typically mix the two in a program, but the read function implements the latter to demonstrate it.
Overloaded functions must have unique parameter lists, and their calls must have unique argument lists. To help illustrate a potential problem, let T be an arbitrary type defining a variable named “data.” Pass-by-pointer has a distinct function call. However, pass-by-reference is indistinguishable from pass-by-value because their corresponding function calls are identical.




STRUCTURE SPECIFICATION
AND PROTOTYPES

struct Time
{
    int    hours;
    int    minutes;
    int    seconds;
};

Time make_time(int h, int m, int s);
Time make_time(int s);
Time add(Time t1, Time t2);

void print(Time t);

void print(Time& t);
void read(Time* t);

// alternate versions
void print(Time* t);
void read(Time& t);

Presenter
Presentation Notes
Beginning with the original header file, the structure specification remains unchanged, as do the functions creating and adding Time objects. For brevity, the video doesn’t review these unchanged components. The current example discards the pass-by-value “print” function, replacing it with a pass-by-reference version. Although not covered in the video, the text also includes alternate versions of the “print” and “read” functions, exchanging their passing mechanisms.




I/O FUNCTIONS

void print(Time& t)
{
    cout.fill('0');
    cout << t.hours << ":" <
        setw(2) << t.minutes <<
        ":" << setw(2) <<
         t.seconds << endl;
    cout.fill(' ');
}

void read(Time* t)
{
    cout << "Hours: ";
    cin >> t->hours;

    cout << "Minutes: ";
    cin >> t->minutes;

    cout << "Seconds: ";
    cin >> t->seconds;
}

Presenter
Presentation Notes
The only change to the “print” function occurs to the parameter, where the ampersand indicates pass-by-reference. The rest of the function’s syntax remains unchanged.
The “read” function’s single parameter is passed-by-pointer, as indicated by the asterisk. The function prompts the user to enter three values for the hours, minutes, and seconds. It reads each value directly into the Time structure parameter. The function must use the arrow operator to select each field or member because parameter t is a pointer.




Time  DRIVER

int main()
{
    Time t = make_time(3666);
    Time t;
    read(&t);
    print(t);

    Time s = make_time(1, 30, 4);
    Time s;
    read(&s);
    print(s);

    Time u = add(t, s);
    print(u);

    return 0;
}

Uses hard-coded test values and

arbitrary variable names

Presenter
Presentation Notes
The original driver requires few changes to complete the example. The previous version tested the “make_time” functions, so this version discards those tests. In their place, the current example creates two “Time” objects, fills them with data using the “read” function, and adds and prints them. 
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