Document Numbers: X3J16/96-0214WG21/N1032Date: November 13, 1996Reply To: Bill Gibbonsbill@gibbons.orgCore-III Working Paper Changes (Motions and Editorial)==========================================================================================1. Clarify the semantics of "uncaught_exception".(Rationale: it is safe to throw an exception from unexpected (because the exception isconsidered handled at entry to unexpected), but not from terminate (because terminatemay not exit.) Since uncaught_exception is intended to indicate whether it is safe tothrow an exception, the semantics associated with entering unexpected and terminateneed to be adjusted. Issue raised by 96-0186R1/N1004R1.)Move we amend the working paper as follows:Current wording in 15.1p6:An exception is considered finished when the correspondingcatch clause exits.Revised wording:An exception is considered finished when the correspondingcatch clause exits or when unexpected() exits after being entereddue to a throw.Current wording in 15.5.1p1:� when a exception handling mechanism, after completing evaluation of theobject to be thrown but before completing the initialization of theexception-declaration in the matching handler, calls a user functionthat exits via an uncaught exception,Revised wording:- when an exception handling mechanism, after completing evaluation of theobject to be thrown but before either completing the initialization of theexception-declaration in the matching handler or entering unexpected()due to the throw, calls a user function that exits via an uncaughtexception,Current wording in 18.6.3.3p2 for terminate():Effects: Calls the terminate_handler function in effect immediatelyafter evaluating the throw-expression (18.6.3.1).Revised wording:Effects: Calls the terminate_handler function in effect immediatelyafter evaluating the throw-expression (18.6.3.1).Effects: If terminate() is called by the implementation,uncaught_exception() returns true when called at any point afterentry to terminate().Current wording in 18.6.4 for uncaught_exception():Returns: true after completing evaluation of a throw-expression untilcompleting initialization of the exception-declaration in the matching handler (15.5.3). This includes stack unwinding (15.2).Revised wording:Returns: true after completing evaluation of a throw-expression untileither completing initialization of the exception-declaration in thematching handler (15.5.3) or entering unexpected() due to the throw;or after entering terminate() for any reason other than an explicitcall to terminate(). [Note: this includes stack unwinding (15.2).]==========================================================================================2. Correct the semantics of "dynamic_cast".(Rationale: it was the intent that access checking in dyanamic_cast mimic the checkingwhich would be done by a single static cast (for direct downcasts) or a pair of staticcasts to the most derived type and then to the result type (for cross-casts). Thecurrent wording does not do this, and also has an unintended bug allowing unsafedirect downcasts in some situations. Core issue 549.)Move we amend the working paper as follows:Current wording in 5.2.7p8:The run-time check logically executes like this: If, in the mostderived object pointed (referred) to by v, v points (refers) to apublic base class sub-object of a T object, and if only one objectof type T is derived from the sub-object pointed (referred) to by v,the result is a pointer (an lvalue referring) to that T object.Otherwise, if the type of the most derived object has an unambiguouspublic base class of type T, the result is a pointer (reference) tothe T sub-object of the most derived object.Revised wording:The run-time check logically executes like this:- If, in the most derived object pointed (referred) to by v, v points(refers) to a public base class sub-object of a T object, and if onlyone object of type T is derived from the sub-object pointed (referred)to by v, the result is a pointer (an lvalue referring) to that T object.- Otherwise, if v points (refers) to a public base class sub-object ofthe most derived object, and the type of the most derived object hasan unambiguous base class of type T, the result is a pointer (reference)to the T sub-object of the most derived object.Current wording in 5.2.7p10:class A { virtual void f(); };class B { virtual void g(); };class D : public virtual A, private B {};void g(){D d;B* bp = (B*)&d; // cast needed to break protectionA* ap = &d; // public derivation, no cast neededD& dr = dynamic_cast<D&>(*bp); // succeedsap = dynamic_cast<A*>(bp); // succeedsbp = dynamic_cast<B*>(ap); // failsap = dynamic_cast<A*>(&dr); // succeedsbp = dynamic_cast<B*>(&dr); // fails}Revised wording:class A { virtual void f(); };

class B { virtual void g(); };class D : public virtual A, private B {};void g(){D d;B* bp = (B*)&d; // cast needed to break protectionA* ap = &d; // public derivation, no cast neededD& dr = dynamic_cast<D&>(*bp); // failsap = dynamic_cast<A*>(bp); // failsbp = dynamic_cast<B*>(ap); // failsap = dynamic_cast<A*>(&dr); // succeedsbp = dynamic_cast<B*>(&dr); // fails}==========================================================================================3. Clarify the semantics of throwing an exception object of array or function type, asfollows:(Rationale: initializing the handler in an exception-declaration is intended toparallel initializing the parameter in a function call. But the handlertype is not known at the point of the throw, and there is no way to initializethe exception temporary if the thrown expression has array or function type.So the array-to-pointer and function-to-pointer conversions should be done at thethrow and the corresponding adjustments should be made to the handler type.Core issue 678.)Move we amend the working paper as follows:Current wording in 15.1p3:A throw-expression initializes a temporary object of the statictype of the operand of throw, ignoring the top-level cv-qualifiersof the operand�s type, and uses that temporary to initialize theappropriately-typed variable named in the handler.Revised wording:A throw-expression initializes a temporary object, the type of whichis determined by removing any top-level cv-qualifiers from the statictype of the operand of throw and adjusting the type from �array of T�or �function returning T� to �pointer to T� or �pointer to functionreturning T,� respectively. The temporary is used to initialize theappropriately-typed variable named in the handler.New paragraph between 15.3p1 and 15.3p2:A handler of type "array of T" or "function returning pointer to T"is adjusted to be type "pointer to T" or "pointer to functionreturning T", respectively.==========================================================================================4. Clarify when class templates are instantiated during a "trial parse".(Rationale: template-ids used as qualifiers must be instantiated to determinewhether the qualified name is a type. So the working paper note to theeffect that instantiation is not done in a trial parse is incorrect.The proposed resolution makes any program for which it matters ill-formed.Core issue 671.)Move we amend the working paper as follows:Current wording in 6.8p3:The disambiguation is purely syntactic; that is, the meaning ofthe names occurring in such a statement, beyond whether they are type-ids or not, is not used in or changed by the disambiguation.Disambiguation precedes parsing, and a statement disambiguated asa declaration may be an ill-formed declaration. [Note: becausethe disambiguation is purely syntactic, template instantiationdoes not take place during the disambiguation step. ]Revised wording:The disambiguation is purely syntactic; that is, the meaning ofthe names occurring in such a statement, beyond whether they aretype-ids or not, is not used in or changed by the disambiguation.Class templates appearing in qualifiers are instantiated asnecessary to determine if the qualified name is a type-id.Disambiguation precedes parsing, and a statement disambiguated asa declaration may be an ill-formed declaration. If, during parsing,a name in a template parameter is bound differently than it wouldbe bound during a trial parse, the program is ill-formed. Nodiagnostic is required. [Note: this can occur only when the nameis declared earlier in the declaration. ]==========================================================================================5. Editorial change to restore intended interaction of default arguments and using-declarations.(Rationale: the working paper was changed in a way not intended by a motion aboutdefault arguments. The original intent is restored.)Current wording n 8.3.6p9:When a declaration of a function is introduced by way of a usingdeclaration (7.3.3), any default argument information associated withthe declaration is imported as well. If the function is redeclaredthereafter in the namespace with additional default arguments, theimported declaration is not affected.Revised wording:When a declaration of a function is introduced by way of a usingdeclaration (7.3.3), any default argument information associated withthe declaration is made known as well. If the function is redeclaredthereafter in the namespace with additional default arguments, theadditional arguments are also made known through the using declaration.==========================================================================================6. Clarify when overload resolution causes class template instantiation.(Rationale: the working paper implies that every possible conversion of an argumentto a potential parameter must be considered. This can result in a massive numberof class template instantiations, most of which can usually be avoided by acareful implementation of the overload resolution algorithm (because a function isknown to be nonviable or not the best match through information about otherparameters. Core issue 676.)Move we amend the working paper as follows:Remove the editorial box #14 in 14.7.1p3, and add a new paragraph in itsplace:If the overload resolution process can determine the correct function tocall without instantiating a class template definition, it is unspecified whether that instantiation actually takes place. [Example:template <class T> struct S {operator int();};

void f(int);void f(S<int>&);void f(S<float>); // instantiation of S<float> allowed// but not requiredvoid g(S<int>& sr) {f(sr);// instantiation of S<int> allowed// but not required};- end example]==========================================================================================.7. Clarify the set of associated names used for argument-dependent name lookup.(Rationale: the working paper does not address how any non-type arguments andtemplate template arguments in a template-id affect the set of associated names.Core issues 686 and 703.)Move we amend the working paper as follows:Add the following footnote to 3.4.2p2, after "� be considered;":The set of namespaces is determined entirely by the types of thearguments. Typedef names used to specify the types do notcontribute to this set.Current wording in 3.4.2p2:� If T is a template-id, its associated namespaces are thenamespace of the template and the namespaces associated withthe type of template arguments.Revised wording:- If T is a template-id, its associated namespaces are thenamespaces of the template, the namespaces associated withthe types of the template arguments provided for templatetype parameters (excluding template template parameters), andthe namespaces of any template template arguments.==========================================================================================8. Editorial change to clarify a description of exception type matching.(Rationale: there were two ways to interpret the text. It was clear toCore-III which one was intended.)Current wording in 15.3/2:A handler is a match for a throw-expression with an object of type E if...� the handler is of type cv1 T* cv2 and E is a pointer type that can beconverted to the type of the handler by a standard pointer conversion(4.10) not involving conversions to pointers to private or protected orambiguous classes, or a qualification-conversion (4.4), or acombination of these two.Revised wording:A handler is a match for a throw-expression with an object of type E if...� the handler is of type cv1 T* cv2 and E is a pointer type that can beconverted to the type of the handler by a combination of

- a standard pointer conversion (4.10) not involving conversionsto pointers to private or protected or ambiguous classes- a qualification conversion==========================================================================================9. Clarify that member templates do not suppress implicit copy/assign functions.(Rationale: The automatic declaration of implicit copy constructors and copy assignmentoperators should not be affected by the possibility of a member template specializationmeeting the requirements for a copy constructor or copy assignment operator. Issue 8.3in 96-0158/N0976.)Move we amend the working paper as follows:Current wording in 12.8p2:A constructor for class X is a copy constructor if its first parameteris of type X&, const X&, volatile X& or const volatile X&, and eitherthere are no other parameters or else all other parameters have defaultarguments (8.3.6).Revised wording:A non-template constructor for class X is a copy constructor if its firstparameter is of type X&, const X&, volatile X& or const volatile X&, andeither there are no other parameters or else all other parameters havedefault arguments (8.3.6). [Footnote: Because a template constructor isnever a copy constructor, the presence of such a template does notsuppress the implicit declaration of a copy constructor. Templateconstructors participate in overload resolution with other constructors,including copy constructors, and a template constructor may be used to copyan object if it provides a better match than other constructors. ]Current wording in 12.8p9:A user-declared copy assignment operator X::operator= is a non-staticmember function of class X with exactly one parameter of type X, X&,const X&, volatile X& or const volatile X&.Revised wording:A user-declared copy assignment operator X::operator= is a non-staticnon-template member function of class X with exactly one parameter oftype X, X&, const X&, volatile X& or const volatile X&. [Footnote:Because a template assignment operator is never a copy assignmentoperator, the presence of such a template does not suppress the implicitdeclaration of a copy assignment operator. Template assignment operatorsparticipate in overload resolution with other assignment operators,including copy assignment operators, and a template assignment operatormay be used to copy an object if it provides a better match than otherassignment operators. ]==========================================================================================10. Assume a dependent qualified name is a type in some additional contexts.(Rationale: There are to two contexts where a qualified name is assumed to be a type,and the typename keyword is neither necessary nor permitted to be applied to the name.The two contexts are qualifiers (e.g. B in A::B::C) and elaborated names(e.g. B in struct A::B). But there are also two contexts where a qualified name mustbe a type name, and the typename keyword is not permitted, yet the name is not assumedto be a type name. (That is, typename is both required and forbidden.) These contextsare base class specifiers and member/base initializers. These two cases should be madeto behave like the first two, i.e. typename is assumed. Core issue 736.)

Move we amend the working paper as follows:Add a new paragraph between 14.6p3 ad 14.6p4:The keyword typename is not permitted in a base-specifier or in amem-initializer. In these contexts a qualified-name that depends on atemplate parameter is implicitly assumed to be a type name.==========================================================================================11. Editorial change to clarify that �friend class T� is not permitted.(Rationale: This is a frequently asked question. Core issue 738.)Current wording in 7.1.5.3p5:If the identifier resolves to a typedef-name or a template type-parameter,the elaborated-type-specifier is ill-formed.Revised wording:If the identifier resolves to a typedef-name or a template type-parameter,the elaborated-type-specifier is ill-formed. [Note: This implies that,within a class template with a template type-parameter T, the declaration"friend class T;" is ill-formed. ]==========================================================================================12. Clarify that declarations of references to functions and pointers to membersmay have exception-specifications.(Rationale: It was an oversight that these cases were left out. Core issue 740.)Move we amend the working paper as follows:Current wording in 15.4p1:An exception-specification shall appear only on a function declaratorin a function or pointer declaration or definition.Revised wording:An exception-specification shall appear only on a function declaratorin a function, pointer, reference, or pointer-to-member declaration ordefinition.�==========================================================================================13. Clarify that when a pointer to member is dereferenced, the class types associatedwith both the object and the pointer to member must be complete.(Rationale: If the classes are different, they must be complete to perform requiredconversions. Even if the classes are the same, allowing the class to be incompletewould provide little additional functionality and might overly constrain someimplementations of pointers to members. Core issue 644.)Move we amend the working paper as follows:Current wording in 5.5p2 and 5.5p3:The binary operator .* binds its second operand, which shall be oftype �pointer to member of T� to its first operand, which shall beof class T or of a class of which T is an unambiguous and accessiblebase class. The result is an object or a function of the typespecified by the second operand.The binary operator ->* binds its second operand, which shall be of type �pointer to member of T� to its first operand, which shall beof type �pointer to T� or �pointer to a class of which T is anunambiguous and accessible base class.� The result is an object ora function of the type specified by the second operand.Revised wording:The binary operator .* binds its second operand, which shall be oftype �pointer to member of T� (where T is a completely defined classtype) to its first operand, which shall be of class T or of a classof which T is an unambiguous and accessible base class. The resultis an object or a function of the type specified by the second operand.The binary operator ->* binds its second operand, which shall be oftype �pointer to member of T� (where T is a completely defined classtype) to its first operand, which shall be of type �pointer to T� or�pointer to a class of which T is an unambiguous and accessible baseclass.� The result is an object or a function of the type specified bythe second operand.==========================================================================================14. Editorial change to clarify that types used in exception-specificationsmust be complete.(Rationale: We decided that types used in exception-specifications must becomplete, but the working paper is not consistent on this point.)Current wording in 15.4p1:A type denoted in an exception-specification shall notdenote an incomplete type.Current wording in 15.4p7:An exception-specification can include identifiers thatrepresent incomplete types.Revised wording in 15.4p7:An exception-specification shall not include identifiers thatrepresent incomplete types.==========================================================================================15. Editorial change to add "export" to the list of keywords.(Rationale: the keyword list is not correct.)Current wording in 2.11p1 table 3:asmdoinlineshorttypeidautodoubleintsignedtypenamebooldynamic_castlongsizeofunionbreakelsemutablestaticunsignedcaseenumnamespacestatic_castusingcatchexplicitnewstructvirtualcharexternoperatorswitchvoidclassfalseprivatetemplatevolatileconstfloatprotectedthiswchar_tconst_castforpublicthrowwhilecontinuefriendregistertruedefaultgotoreinterpret_cast trydeleteifreturntypedefRevised wording:

(same table with "export" added)==========================================================================================16. Correct problems in the template grammar.(Rationale: Some nonterminals defined in the working paper are not connectedto the rest of the grammar, i.e. the grammar does not say where they may beused. Also since the old use of "specialization" now means "explicitspecialization", the grammar should be updated to account for this. Also,the production for elaborated-type-specifier is split into two places, andso the incomplete first production is the only one which appears in thegrammar (due to the typesetting conventions. And the production forfull-template-argument-list is used in only one place and can be eliminated.)Move we amend the working paper as follows:Original wording in 7p1:declaration:block-declaration function-definition template-declaration linkage-specification namespace-definitionRevised wording:declaration:block-declaration function-definition template-declaration explicit-instantiationexplicit-specializationlinkage-specification namespace-definitionOriginal wording in 7.1.5.3p1:elaborated-type-specifier: class-key ::opt nested-name-specifier opt identifierenum ::opt nested-name-specifier opt identifierRevised wording:elaborated-type-specifier: class-key ::opt nested-name-specifier opt identifierenum ::opt nested-name-specifier opt identifiertypename ::opt nested-name-specifier identifiertypename ::opt nested-name-specifier identifier < template-argument-list >Original wording in 14.6p2:A qualified-name that refers to a type and that depends on atemplate-parameter (14.6.2) shall be prefixed by the keywordtypename to indicate that the qualified-name denotes a type.elaborated-type-specifier:. . .typename ::opt nested-name-specifier identifier full-template-argument-list opt. . .full-template-argument-list:< template-argument-list >Revised wording:

A qualified-name that refers to a type and that depends on atemplate-parameter (14.6.2) shall be prefixed by the keywordtypename to indicate that the qualified-name denotes a type,forming an elaborated-type-specifier (_dcl.type.elab_).elaborated-type-specifier:. . .typename ::opt nested-name-specifier identifiertypename ::opt nested-name-specifieridentifier < template-argument-list >. . .Original wording in 14.7.3p1:specialization:template < > declarationRevised wording:explicit-specialization:template < > declaration==========================================================================================