X3J16/96-0085

W G21/N0903

Exception-Sp ecifications of Implicitly Declared F unctions

R. Mic hael Anderson

Edison Design Group

rma@edg.com

Marc h 29, 1996

The Issue

When a constructor, destructor, or cop y assignmen t op erator is implicitly declared, what is its

exception-sp ecification? F or example,

struct A { A() throw(X); }

struct B { B() throw(X,Y); };

struct D : public A, public B { };

Here the default constructor D::D() will b e implicitly declared — but the W orking P ap er do es

not sp ecify what its exception-sp ecification should b e. Sev eral p ossibilities ha v e b een men tioned

on the reflector:

1. There should b e no exception-sp ecification — the generated function will thro w an ything.

⇒ implicit declaration is: D::D();

2. The exception-sp ecification is the union of the exception-sp ecifications of corresp onding func-

tions of base classes and mem b ers.

⇒ implicit declaration is: D::D() throw(X,Y);

3. The exception-sp ecification is the interse ction of the exception-sp ecifications of corresp onding

functions of base classes and mem b ers.

⇒ implicit declaration is: D::D() throw(X);

4. The exception-sp ecification will thro w nothing.

⇒ implicit declaration is: D::D() throw();

A Solution

The suggestion that mak es most sense to me is option 2. In other w ords, an implicitly declared

function f will b e implicitly sp ecified to thro w a giv en exception T if and only if T is among the

exceptions that will b e thro wn b y the functions directly in v ok ed when f is implicitly defined. The

rationale is common sense: if a function f calls sev eral other functions f

1

, f

2

, . . . f

n and if f do es

not itself catc h an y exceptions the latter migh t thro w, f ma y b e assumed to (re)thro w an ything f

1

or f

2 or f

3

, etc., migh t thro w.

An ob jection is that, if the implicitly declared function is a virtual destructor, the common-

sense approac h can result in a violation of a constrain t in WP 15.4 [except.sp ec] para 2:

X3J16/96-0085, W G21/N0903 2

If a virtual function has an exception-sp ecification, all declarations, including the def-

inition, of an y function that o v errides that virtual function in an y deriv ed class shall

ha v e an exception-sp ecification at least as restrictiv e as that in the base class.

In other w ords, this w ould seem to require that the exception-sp ecification on an implicitly declared

virtual destructor b e (at most) the interse ction (and certainly not the union ) of the exception-

sp ecifications of the destructors of the base classes. F or example:

struct A { virtual ~A() throw(X); };

struct B { virtual ~B() throw(X,Y); };

class D : public A, public B { };

By option 2 the implicit declaration w ould b e D::~D() throw(X,Y) , but b y the constrain t quoted

ab o v e it m ust b e either D::~D() throw(X) or D::~D() throw() .

My prop osal is that this example b e treated as an error. If a virtual destructor is implicitly de-

clared, then (1) its implicit exception-sp ecification shall b e the union of the exception-sp ecifications

of destructors from base classes and mem b ers (in accord with option 2); and (2) if the resulting

exception-sp ecification violates the constrain t in 15.4 para 2, the program is ill-formed.

W ording for the W orking P ap er

The W orking P ap er should b e c hanged b y adding the follo wing paragraph to 15.4 [except.sp ec]:

An implicitly declared function shall ha v e an exception-sp ecification. If f is an implicitly

declared default constructor, cop y constructor, destructor, or cop y assignmen t op erator,

it is implicitly sp ecified to thro w exceptions of t yp e T if and only if T b elongs to the

exception-sp ecification of a function directly in v ok ed when f is implicitly defined; f

shall allo w all exceptions if an y function it directly in v ok es allo ws all exceptions, and

f shall allo w no exceptions if ev ery function it directly in v ok es allo ws no exceptions.

[Example:

struct A {

                                                                                A();

                                                                                A(const A&) throw();

                                                                                ~A() throw(X);

}

struct B {

                                                                                B() throw();

                                                                                B(const B&) throw();

                                                                                ~B() throw(X,Y);

};

struct D : public A, public B {

                                                                                // Implicit declaration of D::D();

                                                                                // Implicit declaration of D::D(const D&) throw();

                                                                                // Implicit declaration of D::~D() throw (X,Y);

};

F urthermore, if A::~A() or B::~B() w ere virtual, D::~D() w ould b e virtual as w ell,

but since its exception-sp ecification w ould not b e as restrictiv e as that of A::~A() , the

program w ould b e ill-formed. —end example]