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Prelude

Once upon a time, I met someone who had worked in many programming lan-
guages, but had never written a C or C++ program. He asked a question that
made me think: “Can you convince me that I should learn C++ instead of C?”
I've given talks about C++ to quite a number of people, but it suddenly dawned
on me that these people had all been C programmers. How could I explain C++
to someone who had never used C?

I started by asking him what languages he had used that were similar to C. I
knew he had programmed a lot in Ada—but that didn’t help, because I didn’t
know Ada. He did know Pascal, though, as did I. T wanted to find an example
that would rest on the limited basis of our common understanding.

Here is how I tried to explain to him what C++ can do well that C can't.

0.1 First try

The central concept of C++ is the class, so I started by defining a class. I wanted
to write a complete class definition that was small enough to explain and might
still be useful. Moreover, I wanted it to have public and private data, because I
wanted to work data hiding into the example. After a few minutes of head
scratching, I came up with something like this:

#include <stdio.h>

class Trace {
public:

void print(char* s) { printf("%s", s); }
Y

[ explained how this defined a new type called Trace, and how to use Trace
objects to print output messages:
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int main()
{
Trace t;

t.print("begin main()\n");
// the body of main goes here
t.print{"end main()\n");

}

So far, what I have done looks much like it would in other languages. In fact,
even in C++, it might have made sense to use printf directly, rather than going
through the extra step of defining a class and then creating an object of that class,
in order to print these messages. However, as I went on explaining how the defi-
nition of class Trace worked, I realized that even this simple example had
touched on some of the important things that make C++ so flexible.

0.1.1 A refinement

For instance, as soon as I had used the Trace class, I realized that it might be
useful to be able to turn off the trace output on occasion. No problem; just
change the class definition:

#include <stdio.h>

class Trace {

public:
Trace() { noisy = 0; }
void print (char* s) { if (noisy) printf("%s*, s); }
void on{) { noisy = 1; }
void off () { noisy = 0; }
private:

int noisy;

};
Now the class definition includes two new public member functions called on

and off, which affect the state of a private member named noisy. Printing
occurs only if noisy is on (nonzero). Thus, saying

t.off();

will suspend printing on t until we later resume printing by saying

t.on();

I also pointed out that, because these member functions were part of the Trace
class definition itself, the C++ implementation would expand them inline, thus
making it inexpensive to keep the Trace objects in the program even when no
tracing was being done. It occurred to me that I could effectively turn off all

Trace objects at once simply by defining print to do nothing and recompiling
the program.



