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Overload Resolution for "using" Member Functions

The Problem
Given this example given by Mike Ball inc++st d- ext - 2674:

struct B {
int f(int);
struct D: B {
using B :f;
long f(long);
void g();

void D:g() {
} f(1);

Isthe call to “f” ambiguous? According to the overload resolution rules, the “this’ parameter is
resolved asif it were an explicit parameter, so overload resolution should be the same asin the
following example:

/] anbi gous ?

struct B{ };
struct D: B{ };

void f(B*, int);
void f(D, long);

void g(D *d) {
f(d, 1); [/ anbi gous
}

The second exampleis certainly ambiguous. Y et we believe that it was the committee’ sintent that the
first example not be ambiguous.

The problem isthat when overload resolution is applied to the implicit “this” parameter,D. : f is
preferredto B: : f because of the conversion from “Df” to “B*”. Thisisan accidental interaction
between “using” and overload resolution.

The Solution

There was general agreement on the extensions working group reflector that the first example should

not be ambiguous. This can be done by amending the overload resolution rules so that the ‘D" to
“B*” conversion has no effect on overload resolution. This can be phrased either in terms of how
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overload resolution works, or how a*“using” declaration istreated during overload resolution. There
seemed to be some preference for the second approach.

So we propose adding the following paragraph after 7.3.3/12, subject as always to editorial
improvement:

For purposes of overload resolution, using-declarations which name members of base
classes shall be treated as members of the class containing the using-declaration. In
particular, the implicit “this’ parameter shall be treated as if it were a pointer to the
derived class, not the base class.

Effect on Existing Programs

This should have no effect at all on existing programs, since without “using” declarations all members
of an overloaded set must be members of the same class (or not members of any class).

Pointers to Members

Sincea“using” declaration does not affect the type of the referenced declaration, in the following
example:

struct T {
int f(int);
void g();

struct U: T{
using T.:f;
};

int (T::*fpl)(int)
void (T::*fp2)()

&U :f; [/ OK in this proposal
&U:g; /1 OK as specified in working paper

thetypeof &U : f is“int (T::*)(int)”, because&U: : f isandiasfor &T: : f, not anew member
function of U. Just asthetypeof is&Ut :gis“void (T::*) ()", becauseit’sinherited (as specified
in the current working paper). So both initializations are valid, even though they appear to beiill-
formed. But what about:

struct B {
int f(int);

struct D: B {

using B :f;

long f(long);
int (B :*fp2)(int) =&bO:f; [/ XK
long (B::*fpl)(long) =& :f; [/ error

Because there are two instances of &D: : f (amember declaration and a using declaration), this example
requires selecting a function from an overloaded set (13.3). But the overloaded set has some
functions which, if selected, cannot be used because the corresponding pointer to member cannot be
converted to the type of the variable to be initialized.
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Isthisaproblem? No. Eachindividual functionin the set is considered independently. Thefirst
initidization is OK because the selected function isB: : f (i nt) . The second isill-formed either
because:

« Thesdected functionisD: : f (I ong) , so theinitializer has type
“long (D :*)(long)” which cannot beimplicitly converted to the initializer type
(because it would require a pointer to member upcast).
or
* Thereisno matching function.

The choice of reasons depends on how the committee rules on the “exact match” criteriafor selecting
functions from an overloaded set; but either way, there is no problem with the example.
Overloaded Function Selection

The above discussion brings up arelated point which may or may not be editorial. It’'sincluded here
to give everyone time to see it before the Austin meeting.

Aswritten, 13.3 has a surprising ramification:

struct B {
void f(int);
void f(long);
b

struct D: B{ };
void (D:*pf)(long) = &B::f;
isill-formed. Thewordingin 13.3is:

A use of afunction’s name without arguments selects, among all the functions of that
name that are in scope, the (only) function that exactly matches the target.

The problemisthat B: : f (1 ong) does not match pf because the classiswrong.

Similarly, thisisa potential problem:
void f(int);
void (*pl)(const int) = &;
void (*p2)(int) = (void (*)(const int)) &f;

It should be clear that top-level const has no effect in either place.

| suggest rewording 13.3 as.
A use of afunction’s name without arguments selects, among all the functions of that
name that are in scope, the (only) function that has exactly the same number of
parameters and parameter types, ignoring top-level qualifiers.

Any errors due to mismatching classes (for pointers to members) or return types would be caught by
the usual initialization rules.
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