X3J16/96-0017

W G21/N0835

Con v ersion F unctions

in Ov erload Resolution

J. Stephen Adamczyk (jsa@edg.com)

Edison Design Group, Inc.

Jan uary 26, 1996

In tro duction

This do cumen t prop oses a small c hange regarding the treatmen t of con v ersion functions in

o v erload resolution. The c hange mak es some cases w ork the w a y programmers exp ect them to,

and brings the W orking P ap er closer to existing practice.

The status quo

Consider the follo wing example:

struct B {

                                                                                operator int();

};

struct D : public B {

                                                                                operator long();

};

main () {

                                                                                D d;

                                                                                int i = d; // ??

}

In the line mark ed with question marks, A::operator int and D::operator long comp ete

in o v erload resolution as w a ys of con v erting d to t yp e int .

In the curren t w orking pap er description, the this parameter of A::operator int requires

a deriv ed-to-base standard con v ersion, whereas the this parameter of D::operator long has

an exact matc h with the argumen t/ob ject d . Therefore, D::operator long is c hosen. The

comparison of the result t yp es of the con v ersion functions with the int t yp e b eing initialized

w ould happ en later in the o v erload resolution pro cess, but w e nev er get that far. The b etter

matc h on the argumen t con v ersions ends the pro cess righ t there.

Wh y a c hange is needed

This selection of the operator long function is surprising to programmers. Examples lik e this

ha v e come up on the core reflector sev eral times, with general cries of “this can’t b e righ t!”

F urthermore, it’s not at all the existing practice. I tried the ab o v e test case on the C + + compilers

w e ha v e at EDG, and found that EDG’s fron t end, cfron t 3.0.2, g++ 2.6.3, Sun 3.0.1, Borland

Con v ersion F unctions in Ov erload Resolution (X3J16/96-0017, W G21/N0835) 2

4.5, W atcom 10.0, and Microsoft Visual C + + 1.51 all select the operator int . (Microsoft Visual

C + + 4.0 selects the operator long , but p erhaps it w as c hanged to matc h the W orking P ap er.

Sorry , guys.)

I don’t b eliev e the b eha vior mandated b y the WP w as c hosen delib erately . In fact, I remem b er

noting that this particular b eha vior differed from what EDG had implemen ted and from what

cfron t did, but I guessed there migh t b e other compilers that did it the other w a y . And, as Jerry

Sc h w arz has p oin ted out man y times, w e didn’t care what the precise b eha vior is in b oundary

cases, so long as it is sp ecified. It turns out, ho w ev er, that there is consensus b oth on ho w this

should w ork and on ho w existing compilers implemen t it. And that consensus do esn’t matc h

the WP .

The suggested c hange

As it happ ens, in the y ears since that decision w as made, a similar issue came up as part of

namespaces, and the discussion of that problem led to a resolution that, in m y opinion, should

b e adopted in this case as w ell. Sp ecifically , 7.3.3 [namespace.udecl] con tains the follo wing

paragraph:

F or the purp ose of o v erload resolution, the functions whic h are in tro duced b y a

using-declaration in to a deriv ed class will b e treated as though they w ere mem b ers

of the deriv ed class. In particular, the implicit this parameter shall b e treated as

if it w ere a p oin ter to the deriv ed class rather than to the base class. This has no

effect on the t yp e of the function, and in all other resp ects the function remains a

mem b er of the base class.

The prop osal is that the same thing b e made true of con v ersion functions, i.e., from the p oin t of

view of the this parameter in o v erload resolution, they w ould b e considered to b e mem b ers of

the class of the ob ject b eing con v erted. Therefore there w ould b e no deriv ed-to-base standard

con v ersion in the ab o v e example, and the functions w ould b oth pro ceed to the next step, where

A::operator int w ould b e selected b ecause the con v ersion from its return t yp e to int is b etter

than the con v ersion from the return t yp e of D::operator long .

Note that this c hange w ould not mean that the this parameter w ould alw a ys b e an exact

matc h in the general case: cv-qualification differences w ould still b e significan t in c ho osing one

con v ersion function o v er another.

W orking P ap er c hanges

In 13.3.1 [o v er.matc h.funcs], paragraph 4, add after the “example” sen tence:

F or con v ersion functions, the function is considered to b e a mem b er of the class

of the implicit ob ject argumen t for the purp ose of defining the t yp e of the implicit

ob ject parameter. F or non-con v ersion functions in tro duced b y a using-declaration

in to a deriv ed class, the function is considered to b e a mem b er of the deriv ed class

for the purp ose of defining the t yp e of the implicit ob ject parameter.