X3J16/95-0015

W G21/N0615

Nested Class Access to Enclosing Classes

J. Stephen Adamczyk

Edison Design Group, Inc.

jsa@edg.com

Jan uary 26, 1995

The WP (9.8, class.nest) sa ys “Mem b er functions of a nested class ha v e no sp ecial access to

mem b ers of an enclosing class.” Do es this sa y the righ t thing? Do es it sa y enough? Consider

class A {

                                                                                typedef int I;

                                                                                class B {

I x; // Okay? (1)

B *p; // Okay? (2)

void f() {

B *q; // Error? (3)

}

                                                                                };

                                                                                class C : public B {

B *r; // Okay? (4)

                                                                                };

                                                                                class D {

B *s; // Okay? (5)

                                                                                };

};

The commen ts ab o v e indicate m y b est guesses at answ ers giv en the curren t WP w ording.

Note that the WP sa ys memb er functions ha v e no sp ecial access, whic h lea v es op en the p ossi-

bilit y that things in a nested class that aren’t mem b er functions do ha v e sp ecial access. That is

wh y I made cases 1, 2, 4, and 5 v alid. But ma yb e the restriction to mem b er functions w as not

in tended (e.g., it dates from a time when compilers did not c hec k access on references outside

of mem b er functions), and al l mem b ers of a nested class ha v e no sp ecial access.

Is there a problem here? I think so. I’v e gotten quite a few bug rep orts on this issue, and the

bug programs are trying to do reasonable things, in m y opinion. The status quo is stricter than

programmers w an t or exp ect.

This topic w as discussed somewhat on the core reflector at the end of June 1994. No one

w an ted to k eep the curren t rule or mak e it stricter, and the t w o prop osals for c hange w ere

• Giv e class mem b ers access to the name of their o wn class, ev en if the name is a priv ate

mem b er of a surrounding class. That w ould mak e 2 and 3 w ell-formed. One could go

further and additionally giv e class mem b ers access to the names of base classes of their

o wn class, making 4 w ell-formed.

• Eliminate the WP sen tence quoted, and put in the opp osite: mem b ers of a nested class

ha v e access to the surrounding class. In effect, the nested class is a friend of the sur-

rounding class. That mak es all the examples ab o v e w ell-formed.

The second prop osal seemed to b e the fa v orite, and it’s m y fa v orite to o, so let me mak e the

case for it.

A nested class is a mem b er of the surrounding class. As suc h, it should ha v e mem b er access

to the surrounding class. More precisely , ev erything within the nested class should ha v e that

mem b er access, b y analogy with mem b er functions—ev erything within a mem b er function has

mem b er access to the class, ev en mem b er functions of lo cal classes within the mem b er function.

This giv es consisten t handling for some cases that lo ok as if they should w ork the same w a y:

class A {

                                                                                typedef int I;

                                                                                class B {

I x; // Okay

class N {

void f() { I y; } // Okay (not okay with present WP)

};

                                                                                };

                                                                                void af() {

I x; // Okay

class N {

void f() { I y; } // Okay

};

                                                                                }

};

The final reference in the ab o v e also illustrates one of the strange effects of the curren t rules: a

lo cal class in a mem b er function, whic h is in effect a nested class, has sp ecial access, but other

nested classes do not.

Do es the c hange break encapsulation? I don’t consider m yself enough of an OO exp ert to mak e

a pronouncemen t, but as a practical programmer I note that putting one class inside another

is a c hoice made b y the programmer. It do esn’t happ en acciden tally when y ou pull together

classes from man y differen t sources, or when y ou deriv e from them. Clearly , in putting one

class inside another, a programmer is indicating a close relationship b et w een the classes. It

seems reasonable that the nested class has some sp ecial p o w ers.

The c hange also eliminates the need for another sp ecial case. Consider

class A {

                                                                                class B {

void f();

                                                                                };

};

void A::B::f() { ... }

W e kno w that this is v alid. But ho w do w e kno w that the reference to B (a priv ate t yp e) in

A::B::f is v alid? The w orking pap er do esn’t sa y this, but it seems reasonable that one should

b e able to refer to the name of a mem b er (including all the classes in v olv ed in the qualified name) in order to define it. If w e mak e nested classes friends of the surrounding classes, no

sp ecial rule regarding definitions is required.

Recommended WP c hanges:

In 9.8 (class.nest), replace “Mem b er functions of a nested class ha v e no sp ecial access to mem-

b ers of an enclosing class.” b y “Nested classes ha v e sp ecial access to mem b ers of an enclosing

class; a nested class is implicitly a friend ( class.friend ) of eac h enclosing class.” In the asso-

ciated example, replace the commen t “error: E::x is priv ate” b y “ok a y: I is a friend of E”.