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1 Opening activities

Cl amage convened the neeting as chair at 09:10 (MESZ) on Mnday, 7 July
1996. Lajoie was the vice-chair, and Saks was the secretary.

Eri csson (represented by Jonnson) hosted the neeting.
1.1 Openi ng comment s
1.2 I ntroducti ons

Saks circul ated an attendance |ist each day, which is attached as Appen-
dix A of these m nutes.

1.3 Menber ship, voting rights, and procedures for the neeting

Cl amage explained that this is a sinultaneous neeting of W&1 and X3J16.
W21 and X3J16 will conduct separate votes on each formal notion.

Cl amage expl ai ned who has voting rights in X3J16: an X3J16 nenber organ-
ization may vote at this neeting if it has paid its dues and has net
X3's attendance requirenments. Representatives of new X3J16 nenber
organi zations may not vote at this neeting

1.4 Distribution of position papers, W5 progress reports, W5 work plans for
the week, and other docunents not distributed before the neeting

1.5 Approval of the mnutes of the previous neeting

Saks subnmitted the minutes fromthe previous neeting (NO880 = 96-0062)
for approval with this correction

Add the followi ng agenda itens before item9
7 WG sessions (if any tine is left)
8 Distribution of formal notions

He expl ai ned t hat not hi ng happened here, but the nunbering was obvi ously
i ncorrect.

Moti on by Saks/Bruck:

Move we approve NO880 = 96-0062 with this correction as the m nutes
of the previous neeting.

Moti on passed X3J16: lots yes, 0 no, O abstain.
Moti on passed W&1: 6 yes, 0 no, 0 abstain.
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Agenda revi ew and approval

Cl amage subnitted the proposed agenda (N0947 = 96-0129) for approval
Saks suggested el evating the work of the drafting conmittee to schedul ed
agenda itenms. (See further discussion under agenda item 1.10 bel ow).
Specifically, he recommended addi ng:

Drafting Formal Motions (9 pm
Drafting Formal Motions (7 pm
Drafting Formal Motions (10 pm

NAw
e

Al so, Plum asked to schedule a US TAG neeting i medi ately after
adj our nment on Fri day.

Moti on by Saks/Laj oi e:

Move we accept N0947 = 96-0129 with these additions as the agenda
for this neeting.

Moti on passed X3J16: lots yes, 0 no, O abstain.
Moti on passed W&1: 6 yes, 0 no, 0 abstain.

Report on the W&1 Sunday neeting

Har bi son summari zed the outcone of Sunday’s WX21 neeting. He said W1
di scussed the schedule for the drafting committee neeting(s). Further
di scussion is scheduled for item1.10, bel ow

Har bi son said this is his last neeting as W&1 convener. |If all goes as
pl anned, Plumw Il be confirned as the new convener at the SC22 neeting
in Septenber, and will be convener at the Novenber neeting.

Har bi son al so expl ai ned that Soop presented a liaison request from
SC24/ W6 for extensions to support nultithreading and concurrency.
Bruck offered to ook into the issue, but W&1 decided not to do
anything about this until after this IS (international standard) is
compl et e.

Fi nal |l y, Harbison said W21 decided to try to get all substantive
techni cal issues resolved at this neeting. The hope is that no open
issues will be carried forward to future neetings.

Li ai son reports
==== WG14+X3J11 (Q) ====

Plumreported that WGl4 and X3J11 net in Ansterdam Netherlands in June.
They are working on the revision of the C standard, which they refer to
as COx. Their work on extended characters in identifiers and literals
may affect C++, and he referred to issue to the C Conpatibility Wsto
consi der this week.

Pl um sai d W514+X3J11 al so di scussed the follow ng issues that may al so
af fect C++:

-- conplex nuneric types

-- |EEE arithnetic

-- LI A (language i ndependent arithnetic)

-- future standard status of errno

Regarding the last item Plumsaid he proposed to W514+X3J11 the
possibility of deprecating errno. It inhibits optim zation on many
architectures. He suggested discussing this in the C Conpatibility WG

Bruck asked Plumif W314+X3J11 di scussed the integer division issue he
raised. Plumsaid he couldn’t renenber if they discussed it this tine.
He t hought the answer froma previous neeting was "it’'s the same as in



Fortran".

Hartinger said he had heard that |long |l ong was accepted. Plum said he
didn't think all the issues were resolved, but sonething along these
lines will be part of C9x.

Stroustrup asked about the proposal to add classes to COx. Plauger said
it’s a dead issue; the chief proponent (Jervis of Sun M crosystens) is
no |l onger on the comittee.

Plum al so said that a conplex arithnmetic type, without a distinct inmagi-
nary type, is now part of C9x. WGL4+X3J11 di scussed what you nust do to
wite conplex math that conpiles as both C and C++. The consensus was
that it’'s possible, but just barely.

1.9 New busi ness requiring actions by the commttee

Cl amage expl ai ned that Lajoie has resigned as vice-chair of X3J16. He
said X3 no longer requires that technical commttees have a vice-chair;
however, he thought we should still have one. C anmge said we have two
volunteers. W also need a new IR (international representative) to
repl ace Plum shoul d he becone the convener. Harbison said he hoped we
could get one of the volunteers to offer to be IR instead of vice-chair.

1.10 Drafting commttee

Saks briefly explained that the drafting comrittee is responsible for
preparing the formal notions in advance of the voting so that all com
mttee nenbers have the opportunity to understand the issues and con-
sider how they will vote. Normally, the drafting commttee neets on
Wednesday evening to draft the formal motions. Unfortunately, our host
schedul ed a reception for Wdnesday evening, so we schedul ed the work
for Monday and Tuesday nights as well. Saks asked each W to do what it
could to draft on Monday and Tuesday night, so that we can recover tine
| ost Wednesday to the reception

2 WG sessi ons

The conmittees recessed to Wa at 10: 10 on Monday.
3 Techni cal session

4 WG sessi ons

The conmittees reconvened at 8:50 on Wdnesday.

Cl amage explained that X3J16 is responsible to respond to all of the
ANSI (US) public conments. W have drafted replies to nearly all the
comrents, and they are available by ftp. X3J16 should vote to approve
the replies. C amage asked that anyone who presents a proposal that

cl oses an issue should please note this for the record. W need to be
sure we’'ve addressed them all

5 Wor ki ng Paper for Draft Proposed Standard

Koeni g presented the project editor’s report (N0981 = 96-0163). He said
there was an editing session immediately after the Santa Cruz neeting
(in March). He thanked those who participated, and al so those who

hel ped edit the draft in the weeks that followed.

Koeni g said he made nunerous "bol d changes" since the last W. (A bold
change is one that incorporates the effect of an editorial box without a
specific vote by the conmttees.) He listed the bold changes, using the
notation B(C) to nmean "editorial box B in clause C': 6(5), 12(12.1),
13(12.4), 14(12.8), 15(12.8), 45(20.1.4), 46(20.1.4), 47(20.4.1),
48(20.4.1), 51(21.1.2), 56(22.1.1.1.1), 60(21.2.1.1.1), 61(22.2.1.5.1),
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62(22.2.1.5.2), 63(22.2.2.1.2), 65(22.2.2.1.2), 67(22.2.2.2.2),
69(22.2.2.2.2), 73(22.2.3.1.1), 74(22.2.5.1.2), 76(23.3.1), 77(23.3.2),
78(24.2), 82(24.4.2.1), 86(24.5.3), 88(24.5.3.2), 89(24.5.3.2),
97(26.2.1), 101(27.1.2), 109(27.4.3), 119(27.6.1.2.1), 120(27.6.1.2.2),
121(27.6.1.2.2), 127(27.6.1.3), 128(27.6.2.3), 129(27.6.2.4.1),
130(27.6.2.4.1), 137(27.8.1), 138(27.8.1.1), 139(27.8.1.1),
141(27.8.1.4), 143(27.8.1.4), 145(27.8.1.4).

General session

Core Language | WG

Lajoie reported that there was only one core issue fromthe US public
comments still open, core-78, regardi ng whether extern "C' is part of
the type system She summarized a few alternative proposals (N0950 =
96-0132). The WG reconmended the first of those, nanely, that |anguage
I inkage (extern "LANG') affects functions types (rather than just

decl arations).

Laj oi e presented several exanples fromthe paper, including:

extern "C' typedef void FUNC();

FUNC* pf 1;
void (*pf2)();
pfl1 =pf2;, /] ill-formed

Soneone noted that extern "C' and extern "C++" are equival ent on sone
systens, and benpaned the lack of an inplicit conversion between the
pointers pfl and pf2. Lajoie explained that there may be architectures
where the conversion is inmpossible. Inplenentations may allow the
conversi on using

pfl = reinterpret_cast<FUNC*>(pf2); // undefined

Laj oi e expl ained the effect of |anguage |inkage on overload resolution
usi ng the example fromthe paper. She also explained that

void f(int);
extern "C'" void f(int); // ill-forned
is ill-formed (as al ways) because it attenpts to overload functions that

differ only in I anguage |inkage. Unruh noted that

extern "C'" void f(int);
void f(int); /'l okay

i s okay because the second declaration redeclares f with the sane
linkage as in the prior declaration

Bruns objected that the cast’s behavior should be "inpl enentation-

defined", not "undefined". Lajoie explained that "inplenentation-
defined" means that all inplenmentations nust support it in sone way.
She said the W6 did not want to obligate all inplementations to support

it, and undefined behavior avoids any such obligation. Unfortunately,
if the behavior is undefined, a conpiler need not issue a diagnostic if
it does not allow the conversion

Lajoie said the W5 preferred that an inplenentation issue a diagnostic
if it can’t do the conversion, but the WP has no nane for behavior that
needs to be diagnosed if and only if it is not supported. Plumsaid
WG14+X3J11 considered using the term"inplementation-specified" to
descri be such behavior. d assborow suggested that using static _cast is
a way to get a conpiler diagnostic if the inplenentati on does not
support the conversion.

Stroustrup this proposal is both a step forward and a step backward. It



breaks every C++ program ever witten under Uni x.

Lajoie said the W woul d reconsi der the use of "undefined" and whet her
static_cast is nore appropriate than reinterpret _cast.

Straw Vote: Who favors maki ng | anguage |inkage part of function types as
above? lots yes, 0 no, 3 abstain.

(See Motion 2 for the final form of the proposal.)

Lajoie presented the W5 s resolution to issue core-420, nanely, |anguage
Iinkage is ignored for nenber functions and operator functions (N0950 =
96-0132). Sone people were confused about what "ignored" neans here.
Lajoie it neans that neans extern "C++" is redundant.

Straw Vote: Who favors this proposal? 14 yes, 5 no, 8 abstain.

Bal | and others objected that ignoring | anguage |inkage for operator
functions makes it inpossible to pass the address of an operator func-
tion to a C function. He asked for another straw vote on "l anguage
Iinkage is ignored for nenber functions" by itself.

Straw Vote: Who agrees that | anguage |inkage should be ignored for
menber functions? lots yes, 0 no, O abstain.

Lajoie said the W would sinply treat "l anguage |linkage is ignored for
menber functions" as an editorial clarification

Lajoie presented the W5 s resolution to i ssue core-556 (from N0941 =
96-0123). (See Mdtion 3.)

Straw Vote: Who agrees with this recommendati on? |ots yes.

MIler presented a proposal to clarify nanme | ookup in using declarations
(NO905 = 96-0087). (See Mdtion 4.) The proposal addressed deficiencies
in the wording of clause 3.4.2.2 paragraph 2 [nanespace.qual]. In
particul ar, the current wording prevents a using declaration from
referring to a set of overloaded functions, as in:

nanespace N {
void f(int);
void f(float);

}
void g() {

using N :f; /1 ill-formed: not a single-selection context
}

M Il er summarized the two options fromthe paper and asked the committee
to choose one:

Option 1. Inport all nanes.
-- This is consistent with the treatment of overl oaded functions (it
brings in nultiple declarations).
-- 1t makes the result of
using XX:m ...m..;
just like
o Xim .
-- Stroustrup believes this was the original intent.

Option 2: Inport only non-hidden nanes.

-- This is consistent with | ookup in other contexts.

-- 1t requires a syntax change to allow an el aborated-type-specifier in
a using declaration.

-- It offers fine-grained control over the effect of a using declara-
tion.



Stroustrup said a using declaration is supposed to introduce names, not
types, into scope. He said he favored Option 1.

Straw Vote: Wo favors...
Option 1? 13
Option 2?7 1
No change except clarification? 6

Lajoie presented the W& s proposed resolution to issue core-646, nanely,
that a using declaration cannot refer to a hidden base cl ass nenber.
(See Motion 5.)

Straw Vote: Who agrees with this proposal? 7 yes, 2 no, lots abstain.

Laj oi e presented a proposal regarding issue core-636. The issue is
whet her a typedef-nane can be used to declare an operator function. She
gave this exanpl e:

typedef int FUNC();
class X {
publi c:
operator FUNC, // ill-fornmed?
b

Ball noted that this is already a syntax error. Lajoie withdrew the
proposal .

Laj oi e presented proposal regarding issue core-641, to clarify which
al | ocati on and deal |l ocation functions are predeclared. (See Mdtion 6
for details.)

Corfield asked if a programcan call ::operator newsize t) wthout
including <new. h>. Lajoie said it could. She added that this proposal
clarifies that new with placenent is not predeclared.

Straw Vote: Who favors this proposal? 21 yes, 4 no.

Lajoie presented the WG s proposed resolution to i ssue core-453 (N0942 =
96-0124), nanely, that a programcan call operator new only for new
expressions or fromother standard library functions. |t cannot call
operator new to allocate tenporaries or to allocate data structures for
exception handling or run-time type information. (See Mdtion 7.)

Straw Vote: Who agrees with this proposal? lots yes, 0 no, 8 abstain.
Ander son presented the WG s proposal regarding i ssue core-639, to
clarify the lifetine of declarations in conditions. He presented this
exanpl e:
void f(int i) {

while (Tt =1i) {}
}
and expl ained that the proposal clarifies that t is constructed and
destroyed (after }) on each iteration.

No one obj ect ed.

Lajoie presented the W5 s proposal to resolve issue core-598 regarding
reference initialization and rvalues. She gave this exanple:

class X {
const int&ri;
X() : ri(26) {} [/ ill-forned

N temporary destroyed here



b
and this exanpl e:

const T& f(...) {
return T(); [l ill-formed
}

N tenporary destroyed here
She said the WG reconmended t hat both should be ill-forned.
Adantzyk said he didn’t want to vote for this w thout seeing the pro-
posed WP changes. He expected that it’s very hard to specify what it
neans to return a tenporary.
Corfield asked what the WG proposed to do about
const T& f(...) {
Tt,
return t;

}

He observed that the return value is not bound to a tenporary, but it
has the sane problem as the second exanpl e above.

Bal | suggested that what the WG is proposing may not be conputabl e.
Laj oie agreed to take this back to the Core W5
Straw Vote: Who wants to nake these prograns ill-formed? 9 yes, 15 no.

Lajoi e presented a proposal to specify the exception specifications of
inmplicitly-declared functions (N0O903 = 96-0085). (See Mdtion 8.)

Lajoie presented this exanple (simlar to one near the top of page 2 in
N0903 = 96-0085):

struct A {
virtual ~A() throw X);
b
struct B {
virtual ~B() throwY);
|
struct D: A B{ }; // ill-forned

G bbons thought the error should be generated when the destructor is
generated, not when the class is defined.

Straw Vote: Wio favors this proposal? 18 yes, 1 no, 6 abstain.

Stroustrup presented his proposal to acknow edge that garbage collection
is possible in a C+t+ inplenmentation (N0932 = 96-0114). He expl ai ned
that a common conpl aint about C++ is that it can’t do garbage collec-
tion. He says this is not true. |It’'s permtted but not required, and
it’s in comercial use

Stroustrup expl ai ned that the proposal has only one normative part: to
add _ COLLECTING as a nmacro that programmers can test to determine if
collecting is on. He said the W5 di scussed the neani ng of the val ue of
__ _COLLECTING They agreed that if _ COLLECTINGis 1, then collecting is
on. However, there was disagreenent about whether a value of 0 should
mean "not on" or "not guaranteed to be on". Stroustrup said he recom
mended the latter, which is the same guarantee as in the current WP.
Koenig said he preferred that 0O mean "not on".
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Straw Vote: Who favors this proposal? 8 yes, 10 no, 13 abstain.
Core Language |1 WG

Adantzyk presented a pair of proposals to nmake "narrow ng" conversions
| ess favorable in overload resolution (N0922 = 96-0104 and N0923 =
96-0105). He said the WG was synpathetic to the goals of the paper
however, the suggested approach didn’t sol ve enough of the probl ens and
adds additional conplexity to overload resolution. He suggested that
the "right" solution would be to eliminate inplicit narrow ng conver-
sions, but that’'s not practical. However, we can deprecate them

Straw Vote: Who favors deprecating inplicit narrow ng conversions?
7 yes, 12 no, 9 abstain.

Adantzyk then presented a proposal to change the type of string literals
to be const-qualified (NO896 = 96-0078). Under this proposal, string
literals would have type "array of const char" and wide string literals
woul d have type "array of const wchar_t". (See Mdtion 9.)

Adantzyk said this issue has been raised before and rejected. However,
this proposal has a new "winkle" -- it includes a standard conversion
fromstring literal to char *, or wide string literal to wchar_t *,

whi ch woul d al Il ow much exi sting code to continue to work as before.

For exanpl e,

char *p = "abc"; [l still K

woul d work as before, but

char *q =i ? "abc" : "de"; /! becones ill-forned
char (& )[4] = "abc"; /1 becones ill-forned

woul d not. Furthernore,

catch (char *)

woul d no | onger catch

throw "abc";

Straw Vote: Who favors this proposal ?
W21 only: 4 yes, 0 no, 2 abstain.
X3J16 only: 18 yes, 7 no.

Sonmeone noted that, given

void f(void *);
void f(char *);

this proposal nakes the call f("abc") anbi guous.

Adantzyk presented a proposal to require that prograns #include

<typei nfo> before using typeid. (See Mtion 10.) He explained that the
WG agreed that you can't really do anything with typeid before including
<typeinfo> so there’'s little reason to allow even nentioning typeid
prior to including <typeinfo>  About the only thing you can do is:

int min () {
& ypeid(int) == &ypeid(int);
return O;

}

Straw Vote: Who favors this proposal? 23 yes, 5 no.
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Adantzyk next presented a proposal to tighten the definition of old-
style casts in terns of newstyle casts. He explained that the current
WP says an ol d-style cast can be any conbination of static_cast, rein-

terpret cast, and const _cast. The WG thought this was too broad. It
al | ows:

int *p;

(float)p; /Il OK by WP (reinterpret_cast + static_cast)

The WG reconmmended restricting the possible nmeanings for an old-style
cast to nore linited conbi nati ons of newstyle casts. (See Mdtion 11
for those combinations.)

Straw Vote: Wio favors this proposal? lots yes, 0 no.

Adantzyk presented a proposal to specify that converting a null pointer
value to a cv-qualified pointer type is an atonic conversion. For
exanpl e, the conversion

0 --> const char *

woul d be a single atonmic conversion, not the conversion sequence

O --> char * --> const char *

This will affect overload resolution. |In particular, given

void f(char *);
void f(const char *);

then f(0) will be anbiguous. (See Mdtion 12.)
No one obj ect ed.
Adantzyk presented a proposal to clarify that *all* semantic constraints
on a default argunent are checked at the argunent’s point of declara-
tion. (See Mdtion 13.) Under this proposal, the foll owi ng becones
ill-forned:
struct B;
extern B b;
struct A {

void f(B = b); /1 ill-forned
b
struct B { };
Adanctzyk said the disadvantage of this rule is that witing nmutually-
dependent cases (as in issue core-531 of N0902 = 96-0084) becones
difficult, if not inpossible.

Corfield expressed concern about applying this rule to tenplates.
Adantzyk asked Corfield to discuss this off-1line.

Straw Vote: Who favors this proposal? 17 yes, 5 no.
C Conpatibility WG

Pl um presented a proposal to close various core issues w thout action
and to refer other core issues to the editor. (See Mdtion 16.)

No one objected to this proposal
Nel son presented a proposal to change the syntax for UCN (universal -

character-nanme) to use \ instead of ??. (See Mtion 17.) This
clarifies that a UCNis not a trigraph
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No one obj ect ed.

Nel son then presented a proposal to clarify the phases of translation
(See Motion 18.) This proposal nekes the file-to-host character napping
of translation phase 1 inplenmentation-defined. It also clarifies that
produci ng UCNs via macro "ganes" would not be portable.

No one obj ect ed.
Core Language |11 WG

Bruck presented the W5 s proposed resolution to various exception
handl i ng i ssues (from N0969 = 96-0151). (See Mdtion 19.)

Hartinger raised a concern about the resolution to issue 541, which
states that a function-try-block in main() can't catch an exception
throwmn fromthe constructor or destructor of a global static. In
particul ar, he asked how a program catches such an exception. Bruck
said it can’t. Unruh added that such exceptions result in calling
termnate().

Bruck explained that the proposal for issue 631 requires that exception
specifications must match in a function's declaration and definition. A
diagnostic is required for a msmtch in a single translation unit, but
not across translation units (as with all other ODR viol ations).

No one objected to this proposal

Spi cer presented resolutions to various (mnor) tenplate issues. (See
Motion 20.)

He noted that the proposed resolution to issue 6.45 elimnates "guiding
declarations". For exanple, in

tenplate <class T> T max(T, T); /11
int max(int, int); /1 2

the declaration on // 2 used to guide instantiation of the tenplate on
/1 2. Nowit is a function unrelated to the tenplate.

No one objected to this proposal

Unruh proposed new rules to define the term "dependent nane". (See
Motion 21.) He explained that these rules:

-- are based on syntax

-- determ ne dependency at tenplate definition tine

G bbons added that this proposal elininates hidden dependency. Al so:
-- dependency propagates up the syntax tree
-- dependency stops at an explicit cast

No one objected to this proposal

Stroustrup presented a proposal to refine the tenplate conpilation node
and affirm separate conpilation of tenplates (based on N0O906 = 96- 0088,
the "SA@ proposal™").

Stroustrup explai ned that one of the problens the WG addressed was t hat
compi l ers distinguish tenplate definitions that are supposed to be in
the current translation unit fromthose that are supposed to be found in
other translation units. The W5 had to devise a way to distinguish the
two, and decide which would be the default.

Stroustrup said the W5 deci ded that the inclusion nodel would be the
default. That is, by default, tenplate definitions nust be avail abl e,
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and are only accessible, in the translation unit where they appear. The
WG proposed to use a new keyword "export" to indicate tenpl ates whose
definitions nay be conpiled separately. For exanple:

export tenplate <class T> void f(T);
export tenplate <class T> class X

"export" could appear on either the tenplate declaration or definition
to provide greater flexibility for both Iibrary vendors and users. The
ODR applies as ever.

W | ki nson expl ai ned changes to the current proposal conpared w th what
he presented at the technical session on Monday. Anobng ot her things,
they renoved the part about internedi ate context.

G bbons explained that the Wsis actually splitting the proposal into
two parts: (1) affirmthe separation nodel and (2) everything el se
(See Motions 22 and 22b.) Stroustrup encouraged nenbers to accept the
proposal as a whol e package

G bbons al so said the WG recommended changi ng the default |inkage for
inline functions to extern because:

-- it’s necessary for the SE@ proposa

-- it’s nore consistent with the behavior of inline nenber functions

Straw Vote: Who favors the nodel -i ndependent portions of the S@ pro-
posal (including extern inline)? lots yes, 0 no, 1 abstain.

Ander son wondered if changing the default |inkage for inline functions
breaks code.

Straw Vote: Who favors extern inline by itself? lots yes, 0 no, 6
abst ai n.

(See Motion 23.)

WE21+X3J16 di scussed the pros and cons of the separation nodel. Ball
and Spi cer expressed concern that we don’t fully understand the nodel
and it could lead to further problens. Bruck said separation is based
on sound engi neeri ng.

Straw Vote: Who favors the S@ proposal with separate conpil ation?
WE21+X3J16: lots yes, 7 no, 1 abstain.
W21 only : 4 yes, 1 no, 2 abstain.

G bbons: presented a proposal to replace nane injection at tenplate
instantiation with special |ookup rules (N0878 = 96-0060). (See Mdtion
24.)

Straw Vote: Who favors this proposal ?
WE21+X3J16: 15 yes, 1 no, 10 abstain.
W21 only : 4 yes, 0 no, 2 abstain.

G bbons presented a proposal to extend the special |ookup rules to func-
tion nanes outside tenplates. (See Mtion 25.) People discussed this
for a while, with sone expressing reluctance about it.

Straw Vote: Who wants to...
adopt this proposal now? 10.
defer consideration? 9.
Library I W5

Dawes reported that the WG resol ved 56 issues. He presented the WG s
recomendations to cl ose various issues fromd ause 17 (see Mdtion 26),
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cl ause 18 (Mdtion 27), clause 19 (Mtion 28), clause 20 (Mdtion 29), and
clause 21 (Motion 30). Dawes al so recommended addi ng rel ati onal opera-
tors to standard library classes (from N0967 = 96-0149). (See Mdtion
30b.)

Dawes expl ai ned that the WG di scussed the standard library’s header

inclusion policy. He offered the follow ng background:

-- Atenplate in the C++ standard library nay be specialized by users,
but it nay be specialized only in its "hone" namespace. Thus,
there’s no conform ng way a standard |ibrary inplenentor can use
nanes of standard library tenplates w thout exposing those nanes to
users.

-- A given C++ standard header usually needs access to nanes from ot her
standard headers (because signatures from one header often use nanes
from anot her).

Dawes presented alternative header inclusion policies:

1) No standard library header may include any other standard library
header (this is policy in Standard O

2) Any standard library header may include any other standard l|ibrary
header. This leads to the followi ng problem This program

#i ncl ude <string>

usi ng nanespace std;

int main() {
cout << "Hello, C++ World" << endl
return O;

}

shoul dn’t conpil e because it uses, but doesn't include, <iostreanp;
however, it mght conpile inadvertently because <string> night
i ncl ude <i ostream h>

3) For each standard library header, specify the other standard headers
it nust include, and let it include no others.

Cl amage suggest ed anot her policy:

4) Al standard library names are predeclared in namespace std, thus
elimnating the headers.

Koeni g suggested yet another policy:

5) The standard |library has a nanespace with a docunented nane in which
all specializable tenplates are defined. Users who want to special -
ize a standard tenplate nmust do so in that namespace

Straw Vote: Wio favors policy 2? lots yes, 3 no, 6 abstain.

Straw Vote: Wio favors leaving this issue open? 11 yes, 6 no.

Library 1l WG

Pl um presented the WG s recommendati on to cl ose sone iostream and | ocal e

i ssues (from N0920 = 96-0012) (see Mdtion 31), and al so renove operators

<< and >> fromclass |ocale (see Mtion 32).

No one objected to these reconmendati ons.

Plumreported that there were no nore unresol ved | ocal e issues.
Appl ause.

Schwarz said the WG had numerous reconmmendati ons whi ch cl osed many
iostreans issues. He offered to go over resolutions for anyone who was



interested. No takers. (See Mdtions 33 through 39.)

He did go into detail on one issue; the effect of width on the char
inserter. Gven

cout << setw(10) << 'a’

the library as in the current WP does not pad the output to wite 'a’ in
a width of 10. This is "wong" but should be retained because it is

historically a "feature".

Straw Vote: \What prefers that the padding apply to inserted characters?
23 yes, 0 no.

| ssue 27-501 in NO964 = 96-0146 reflects the result of this straw vote.
(See Motion 34.)

Schwarz al so expl ai ned a proposal regarding insertion and extraction of
char, signed char and unsigned char (N0918 = 96-0100).

No one objected to this proposal

The conmittees recessed at 17: 30 on Wednesday and reconvened at 08:40 on
Thur sday.
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Qut of the Blue
Simonsen offered to maintain a VEB site for W&X1.
No one objected to having himdo so. (See Mtion 47.)

Si nonsen al so asked WR1's permission to put the draft and other com
mttee docunents on Wl4's WEB site. (See Mdtion 48.)

Straw Vote: Who wants to grant this request? lots yes, 0 no.

Li brary Il WG (conti nued)

Schwarz resuned his sumary of the WG s proposal s regardi ng i ostreans.

Pl um observed that the W5 wasn’t unani nous on all of the issues, but all
were willing to support the entire package.

Schwar z expl ai ned that basic_ios currently has an operator bool (), where
the cl assic design used operator void *(). This operator was to support
testing a streamin a conditional, as in:

while (cin >> n)

Unfortunately, this allows cout >> 1 as a valid expression. Thus, the
library will revert to using operator void *() and operator! (). (See

i ssue 27-203 in N0964 = 96-0146.)

Koeni g suggested that it should use operator const void *() rather than
operator void *().

Straw Vote: Wio favors this proposal (as per the W6 s recommendati on) ?
15 yes, 0 no.

Library 111 W5

Becker summari zed the WG s recomendati on to cl ose nunerous issues from
and fix assorted problens in, clauses 23 through 26. (See Mdtions 40
and 45.)

Core Il WG (nore)
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Adantzyk presented a proposal to change the pseudo-prototype for built-
in operator[], and others (N0923 = =96-0105). (See Mdtion 14.) He pre-
sented this exanple fromthe paper

struct S {
operator char *();
char & operator[] (unsi gned);

|

S s;

s[5]; [/ ambiguous

s[5] might nean either s.operator[](5) or (s.operator char *())[5].
s.operator[](5) has an exact match on the first argunent, and uses a
standard conversion on the second. (s.operator char *()) uses a user-

defined conversion on the first argunment, and an exact match on the
second.

Adantzyk expl ained that this proposal changes the pseudo-prototype for
built-in [] from

T& operator[](T*, 1);
where | is the pronoted integral type, to
T& operator[](T*, ptrdiff _t);

The proposal also makes a sinilar change to the pseudo-prototypes for
built-in +, += - and -= with a pointer paraneter.

He said this change:
-- inproves the situation for those who have ptrdiff_t == long
-- allows witing portable code with just one function, nanely,

char & operator[](ptrdiff_t);
Straw Vote: Who favors this proposal? lots yes, 2 no.

Adantzyk al so i ntroduced a proposal to repair sonme nminor problens with
reference binding in overload resolution (N0972 = 96-0154). (See Modtion
15.)

No one obj ect ed.
Remarks fromthe W&1 Convener

Har bi son expl ai ned what woul d happen if W&1 were to "vote out" the
committee draft (CD) at this point. An informal editing conmittee would
edit the draft over the weekend followi ng the neeting. Koenig (the
project editor) would then continue editing the draft over the follow ng
weeks. Volunteers would then review the resulting draft. Harbison (as
convener) would then attach the disposition of comments (fromthe previ-
ous ballot) and forward the draft to SC22 for a CD ballot to begin at
the end of Septenber.

Pl um sai d he thought W&1 agreed on Sunday to try to get W21+X3J16 to
agree that all substantive changes will be nade this week (regardl ess of
when we actually do the editing). He asked for a straw vote to support
this. Mich discussion followed.

Har bi son asked WG chairs for an estimte of the nunber of issues that
remai ned open. Lajoie said about 15 core issues (excluding tenplate

i ssues) were still open. @ bbons said the only renmining tenplate issue
regards intermedi ate context. Spicer noted that the tenplate issues
list has been enpty at end of every neeting for the past year. He



t hought nore tenpl ate i ssues would cone up before the next neeting.

Dawes said all inportant issues fromclauses 17 through have been
cl eared, but the header inclusion issue will probably conme up again.
Schwarz reported that 2 or 3 little issues remain for input/output.
Becker said clauses 23 through 26 have no major issues left open.

WE21+X3J16 di scussed the CD ballot. Corfield said the UK preferred to
wait until Novenber to vote on subnmitting the CD. Plumsaid he'd go

al ong, but urged that we hold a straw vote to affirmthat we will fix
bugs, but not invent anything new in Novenber. Plauger agreed with
Plum and urged that we word the resolution as strongly as possible that
we will stop inventing.

Har bi son said he’d neet with heads of national delegations to draft such
a resol ution.

The conmittees recessed at 11:50 on Thursday.
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Distribution of formal notions

The conmittees reconvened at 16: 10 on Thursday.

9

.1

Ceneral session ||

Har bi son presented wording for the resolution to subnit the WP for a
second CD ballot. (See Mtion 49.) He pointed out that this resolution
acknow edges that all CD ball ot comments have been resol ved.

Har bi son explained that, if we can finish editing the draft during the
week in Hawaii, we could print the draft over the weekend and save

al nrost two of the four nonths we’'d have | ost by slipping the project
schedul e one neeting. He asked that the host in Hawaii (PlumHall) work
out ways to get this done. This plan would also linit the scope of
changes we woul d accept. He also reconmended that NBs (national bodies)
that want changes in the draft should cone to the neeting with prepared
wor di ng.

Ander son wondered what we will be able to work on at the neeting in
Nashua (March, 1997) while the CD ballot is in progress. Harbison
replied that we nmust be careful about making changes during CD ball ot,
so should not take any votes to change the CD at that point. 1In re-
sponse to concerns from Plum Harbison suggested that X3J16 coul d work
on drafting replies to US public conments.

Koeni g asked what W21 is allowed to do at the neeting during the CD
ballot. Plumsaid W1 could do editorial work. Koenig expressed sur-
prise; he thought we could nmake no changes. Plauger explained that W1
can fix typos and i nprove wordi ng, but nmake no substantive changes. |If
sonmet hing i s denonstrably broken, we can discuss ways to fix it, but not
make changes

Core Language | W5

Laj oi e expl ained an open issue regarding the maxi numlength for bit-
fields. C has a restriction that a bitfield cannot be | onger than an
int. She said the WG presented a resolution at the last neeting requir-
ing that the size of a bitfield not exceed the size of its type. The
vote split 18-to0-18, so the issue went back to the Wa The W5 s consen-
sus was that the vote didn't nmean "no limts," so they’'re now proposing
that the maxi num size of a bitfield is the size of the |ongest integra
type in the inplenmentation, i.e., long, regardless of the bitfield type
(enum int, whatever).



9.2

9.4

Cl amage asked if this means a program can declare a 64-bit char. Lajoie
said yes; the current WP has no restriction and this proposal would
still allowit.

Koeni g asked how many bits does a 64-bit char bitfield have. Lajoie ex-
pl ai ned that the nenory has the indicated size, but fetching the value
converts it to an rvalue and thus |oses the extra bits. A program can-
not access the lost bits in a portable way.

W ki nson asked if there’'s any specification of where the significant
bits are found. Lajoie said no. Charney asked what is the size of such
a bitfield. Lajoie explained that sizeof yields the size of the type,
not the size of the bitfield.

Spi cer requested a straw vote on both this proposal and the one fromthe
| ast neeting.

Koeni g suggested that if bits beyond the size of the underlying type are
just padding, then there’'s no obvious reason to have an upper bound at
all. Lajoie replied that that is the status quo. Koenig asked if the
WP says the additional bits are padding. Lajoie said no.

Straw vote: Who favors this [new] proposal? 9 yes, 6 no, 7 abstain.

Straw vote: Who favors the proposal fromthe |ast nmeeting? 8 yes, 7 no,
10 abstain.

Laj oi e expl ained (again) that the status quo inposes no limt on the
size of a bitfield, and | eaves the semantics unspecified. Plum sug-
gested voting to affirmthe status quo. Stroustrup said the status quo
needs to be clarified with respect to "padding."

Straw Vote: Who favors the status quo with clarification regarding
"padding"? 7 yes, 6 no, 9 abstain.

Straw Vote: Wo favors..
1) no size limt (status quo), wth padding? 9
2) limt is sizeof(long), with padding? 6
3) limt is sizeof(underlying type) 10

Straw Vote (runoff between 1 and 3):
Who favors 1? 13
Wio favors 3?7 10

Lajoie agreed to keep the status quo but add editorial clarification
regardi ng "paddi ng".

Core Language |1 WG
No di scussi on.
Library I W5

Schwar z expl ai ned that an ad hoc group nmet to discuss the policy for
i ncludi ng standard headers within other standard headers. They con-
si dered seven possible policies, and agreed to one suggested by Koenig:

-- standard tenplates live not in namespace std, but in nanespace
std::inplementation

-- no other change to the header inclusion policy for the tine being

Cl amage suggested abbreviating the nane "inplenentation". Plumsaid the

group considered " _std" as the nanme. Schwarz suggested voting separate-

Iy on the name. Plumsaid his vote would depend on the nane.

Menbers di scussed the proposal at length. Some menbers expressed un-
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easi ness about about approving this change without the time to consider
all the ramfications. They also discussed whether we could renove this
change at the next neeting.

Koeni g suggested dropping the issue and leaving it to any NBs that want
to raise this as a concern.

Straw Vote: Who favors this proposal? 3 yes, lots no
Core Language |11 WG

G bbons explained that the W5 failed to consider an alternative proposa
for fixing nanme injection for friends (N0913 = 96-0095). This proposa
doesn’'t elimnate injection, but nodifies it to reduce surprises. Sone
WG participants felt that all injection was bad, and they preferred to
elimnate it entirely. Thus, the W5 did not propose this alternative.
G bbons suggested that people should consider it before voting on the
formal notion (Mtion 24).

Spicer (the author of the alternative proposal) said he had concerns
about the issue, but hadn’t seen the text of the nmotion. He said he'd
comrent on the proposal on Friday. (See the discussion on Mdtion 24.)

G assborow asked if the WG decided to change its recomendati on
G bbons said they did not.

Library Il WG

No di scussi on.

Library 11l W5

Vandevoorde presented a proposal to establish anti-aliasing properties
of valarray argunments, based on work done by Cray and SG. The proposa
all ows a function receiving a valarray argunent to assunme that only that
function accesses that valarray, and that nultiple valarray arguments do
not refer to the sanme valarray. For exanple, given

void f(valarray& a, valarray& b);

f can assune that a and b are not aliases for each other or any gl oba
val array.

Straw Vote: Who agrees with this proposal? 14 yes, 0 no, 7 abstain.
The conmitteea continued to discuss the proposal for sone time. Sone
contrasted this with the "restrict" keyword considered for C by W34+
X3J11. Vandevoorde explained that this anti-aliasing is just for
valarray; it’s not as powerful as "restrict.”" However, it does allow
using "restrict" where avail abl e.

Straw Vote (again): Wwo favors this proposal? 8 yes, 0 no, 15 abstain.
[No formal notion cane fromthis.]

ANSI C conpatibility W5

No di scussi on.

The conmittees recessed to 17:50 on Thursday.
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Plum reported that Nel son has offered to be the new US International
Representative (IR), and MIler has offered to be the new vice-chair for
X3J16. He requested a brief X3J16 neeting to consider their offers, and
approve the US del egation to Wz21.

Straw Vote (X3J16 only): Wo supports Nelson for IR? lots yes, 0 no.

Straw Vote (X3J16 only): \Who supports MIller for vice-chair? |lots yes,
0 no.

X3J16 thanked Plum for his past work as IR and Lajoie for her work as
vice-chair. Appl ause.

Lajoie said she will handl e the post-neeting mailing.

Motion (to approve the new US del egation to W21) by soneone/ sonebody
el se:

Move we approve Nel son, Cl amage, Plum Koenig, as Saks as the US
del egation to Wz21.

Moti on passed X3J16: lots yes, 0 no, O abstain.
X3J16 thanked Vilot for his work as chair of the Library Wa  Appl ause.
Pl um cl osed the X3J16 neeti ng.

11 Revi ew of the neeting
Cl amage explained that we will conduct each X3J16 vote first. The
results of each vote will determine howthe US IR (Plunm) will cast his
vote in W&a21.
Cl amage counted 31 X3J16 voting nenbers and 7 W1 del egati ons.
W | ki nson expl ai ned that changes to N0973 = 96-0155 will appear as
NO973R1 = 96-0155R1. NO0973Rl = 96-0155R1 will be in the mailing, with a
note that N0973 = 96-0155 was a first draft distributed only at the
meet i ng.

11.1 Formal notions
1) Modtion (to accept the WP) by Laj oi e/ Bruck:

Move we accept N0926 = 96-0108 as the current WP

Motion passed X3J16: 31 yes, O no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

==== Core | (Lajoie) ====

2) Mtion (to clarify that extern "C' affects function types) by
Laj oi e/ Harti nger:

Move we amend the WP as foll ows

-- insert the following as a new paragraph before 7.5 [dcl.link]
par agraph 1:

Al'l function types, function names, and vari abl e names have a

| anguage |inkage, the specific semantics of which are inplenen-
tation-defined. [Note: a particular |anguage |inkage nmay be
associated with a particular formof representing external
nanes, with a particular calling convention, etc.] The default
| anguage |inkage of all function types, function nanes, and



vari abl e nanes is C++ | anguage |inkage. Two function types with
di fferent |anguage |inkages are distinct types even if they are
ot herwi se identi cal

replace the last three sentences of 7.5 [dcl.link] (forner)
paragraph 2 with:

In a |linkage-specification, the specified | anguage |inkage
applies to all function types, function nanes, and variabl e
nanes introduced by the declaration(s). [Exanple:

extern "C'" void f1(void(*pf)(int));
/1 the name f1 and its function
/1l type have C | anguage | i nkage;
/1 pf is a pointer to a C function
extern "C' typedef void FUNC();
FUNC f 2; /1 the nane of the function f2 has Ct++
/1 |l anguage |inkage and the function's
/1 type has C | anguage |inkage

extern "C' FUNC f 3; /1 the nane of the function f3 and the
/1 function’s type have C | anguage
/1 1inkage

void (*pf2)( FUNCr); /1 the name of the variable pf2 has C++

/1 |1 anguage |inkage and the type of pf2
/1 is pointer to C++ function that takes
/1 one paraneter of type pointer to C

/'l function

-- end exanpl €]

A non C++ linkage is ignored for the nanes of class nenbers and
for the top level function type of a class nmenber function
[ Exanpl e:

typedef void FUNC();
extern "C' {
typedef void FUNC2();
class C{
void nfl(void(*pf)());
/1 the nane of the function nfl and the
/1 menmber function’s type have C++
/1 |l anguage |inkage; the paraneter has
/1 type pointer to C function
FUNC2* nf 2( FUNC* pf);
/1 the nane of the function nf2 and the
/1 menmber function’s type have C++
/1 |l anguage |inkage; the paraneter has
/1 type pointer to C++ function
static FUNC* qg; // the nane of the data nenber g has C++
/1 |l anguage |inkage and the data
/1l nmenber’s type is pointer to C++
/1 function
b
}

-- end exanpl €]

replace 7.5 [dcl.link] (forner) paragraph 6 with:

[ Not e: because the | anguage |inkage is part of the function
type, when a pointer to C function (for exanple) is
dereferenced, the function to which it refers is considered a C
function.]

and renove the editorial box.



-- add after the third sentence of 5.2.2 (expr.call) paragraph 1:

Calling a function through an | val ue whose function type has a
| anguage linkage that is different fromthe | anguage |inkage of
the function type of the called function's definition is
ill-forned; no diagnostic is required.

Moti on passed X3J16: 28 yes, 3 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

3)

Motion (to define when a function is used) by Nel son/Laj oi e:

Move we anmend the WP by replacing 3.2 [basic.def.odr] paragraph 2
wit h:

An expression is 'potentially evaluated’ unless either it is the
operand of the sizeof operator ([expr.sizeof]), or it is the
operand of the typeid operator and does not designate an |val ue
of polynorphic class ([expr.typeid]). An object or non-over-

| oaded function is "used if its nanme appears in a potentially-
eval uat ed expression. A virtual nmenber function is used if it
is not pure. An overloaded function is used if it is selected
by overload resolution froma reference in a potentially-

eval uat ed expression. [Note: This covers operator overl oading,
al l ocation function for placenment new, non-default initiali-
zation, user-defined conversions, as well as calls to naned
functions.] In addition, a copy-assignnment function for a class
can be used by an inplicitly-defined copy-assignment function
for another class; see [class.copy]. Also, an allocation or
deal l ocation function for a class can be used by a new expres-
sion appearing in a potentially-eval uated expression; see
[expr.new] and [class.free]. Sinmlarly, a deallocation function
for a class can be used by a del ete expression appearing in a
potential | y-eval uated expressi on; see [expr.delete] and
[class.free]. A default constructor for a class can be used by
default initialization; see [dcl.init]. A constructor for a

cl ass can be used by various constructs; see [class.init]. A
destructor for a class can be used by various constructs; see
[class.dtor].

Motion passed X3J16: 31 yes, O no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

4)

Motion (to clarify nanme | ook up in a using declaration) by
M I I er/Lajoie:

Move we anmend the WP as described in Option 1 of NO905 = 96-0087
and in addition:

-- replace the first 2 sentences of 3.4.2.1 [class.qual] paragraph
1 with:

I f the nested-nane-specifier of a qualified-id nonminates a
cl ass, the nanme specified after the nested-nane-specifier is
| ooked up in the scope of the class (10.2). The nane shal
represent one or nore nenbers of that class or of one of its
base cl asses (10).

-- delete the second note from3.4.2.1 [class.qual] paragraph 1,
whi ch reads:

[ Note: 10.2 describes how nane | ook up proceeds in class scope.]

-- replace the first 11 sentences of 3.4.2.2 [nanespace. qual ]
paragraph 2 with:



Gven XX:m where X is a nanespace, let S be the set of all
declarations of min X and in the transitive closure of all
nanespaces nominated in using-directives in X and its used
nanespaces, except that using-directives are ignored in any
namespace, including X, directly containing one or nore
declarations of m If Sis the enpty set the programis
ill-formed. Oherwise, if S has exactly one nenber, or if the
context of the reference is a using-declaration (7.3.3), Sis
the required set of declarations of m Oherwise if the use of
mis not one that allows a uni que declaration to be chosen from
S, the programis ill-forned.

Moti on passed X3J16: 29 yes, 2 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

5)

Motion (to clarify name | ook up of a class nmenber noninated by a
usi ng decl aration) by Laj oi e/ Anderson:

Move we anmend the WP by adding the following to the end of clause
7. 3. 3 [nanespace. udecl ] paragraph 15:

The base class nmenbers nmentioned by a using-declaration shall be
visible in the scope of at |east one of the direct base classes
of the class where the using-declaration is specified.

Moti on passed X3J16: 30 yes, 1 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

6)

Motion (to clarify which allocation and deal |l ocation functions are
predecl ared) by Lajoi e/ Hartinger:

Move we anend the WP by replacing the first 5 sentences of 3.7.3
(_basic.stc.dynanic_) paragraph 2 with:

The library provides default definitions for the gl obal alloca-
tion and deal l ocation functions. Sonme global allocation and
deal l ocation functions are replaceable (_lib.new delete ). A
C++ program shal |l provide at nost one definition of a replace-
abl e allocation or deallocation function. Any such function
definitions replace the default version provided in the library
(_lib.replacenment.functions_). The follow ng allocation and
deal l ocation functions are inplicitly declared in a program

;. operator new(size_t)

;. operator new](size_t)
.. operator del ete(void*)
c:operator delete[](void*)

[ Note: a new expression or del ete-expression that refers to one
of these functions wi thout including the header <new> is well -
forned. |

Motion passed X3J16: 27 yes, 4 no.
Moti on passed W&1: 5 yes, 0 no, 2 abstain.

7)

Motion (to clarify that operator newis only called as the result of
a new expression or by library functions) by Lajoie/Bruns:

Move we anmend the WP as proposed in N0942 = 96-0124, core issue 453.

Moti on passed X3J16: 31 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

8)

Motion (to describe the exception specification of inplicitly
decl ared speci al menber functions) by Anderson/Laj oi e:



Move we anmend the WP as proposed in NO903 = 96-0085.

Moti on passed X3J16: 31 yes, 0 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

==== Core |l (Adantzyk) ====

9) Mdtion (to make the type of string literals const) by
d asshor ow Bruns:

Move we change the WP as foll ows:

-- In 2.13.4 [lex.string] paragraph 1, change "array of n char" to
"array of n const char" and change "array of n wchar t" to
"array of n const wchar t".

-- Add to 4.2 [conv.array] as a second paragraph

A string literal (_lex.string_) that is not a wide string lit-
eral can be converted to an rvalue of type "pointer to char"; a
wide string literal can be converted to an rval ue of type
"pointer to wchar _t". In either case, the result is a pointer
to the first element of the array. [Note: this conversion is
deprecated. See Annex D.]

-- Add a new section to Annex D
D.n [depr. string]

The inplicit conversion fromconst to non-const qualification
for string literals (_ptr.array_) is deprecated.

Moti on passed X3J16: 25 yes, 6 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

10) Mdtion (to require inclusion of <typeinfo> before use of typeid) by
Adantzyk/ Bal | :

Move we anend the WP by replacing 5.2.8 [expr.typeid] paragraph 6,
with the follow ng:

If the header <typeinfo> (_lib.type.info_) is not included prior
to a use of typeid, the programis ill-forned.

Moti on passed X3J16: 23 yes, 8 no.
Moti on passed W&1: 5 yes, 1 no, 1 abstain.

11) Mbotion (to correct the definition of old-style cast in terns of new
casts) by Adanctzyk/Laj oi e:

Move we anend the WP by replacing 5.4 [expr.cast] paragraph 5, with
the follow ng:

The conversions perforned by

-- a const_cast (_expr.const.cast_),

-- a static_cast (_expr.static.cast ),

-- a static_cast followed by a const_cast,

-- areinterpret_cast (_expr.reinterpret.cast ), or

-- areinterpret_cast followed by a const_cast,

can be performed using the cast notation of explicit type con-
version. The sane semantic restrictions and behavi ors apply.
If a conversion can be interpreted in nore than one of the ways
|isted above, the interpretation that appears first in the list
is used, even if a cast resulting fromthat interpretation is
ill-fornmed. [Exanple: continue with the existing exanple.]



Moti on passed X3J16: 31 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

12) Mdtion (to make conversion of a null pointer value to a qualified
poi nter type an atom c conversion) by Adanctzyk/Bruns:

Move we anmend the WP as foll ows:
-- Add at the end of 4.10 [conv.ptr] paragraph 1:

The conversion of a null pointer constant to a pointer to cv-
qualified type is a single conversion, and not the sequence of a
poi nter conversion followed by a qualification conversion
(_conv. qual ).

-- Add at the end of 4.11 [conv.nmen] paragraph 1:

The conversion of a null pointer constant to a pointer to nenber
of cv-qualified type is a single conversion, and not the se-
quence of a pointer to nenber conversion followed by a qualifi-
cation conversion (_conv.qual ).

Moti on passed X3J16: 31 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

13) Motion (to define the semantics of default argunents) by
Adantzyk/ Laj oi e:

Move we amend the WP by replacing 8.3.6 [dcl.fct.default] paragraph
5, sentence 1 with the foll ow ng:

A default argunment expression is inplicitly converted (_conv )
to the paraneter type. The default argunent expression has the
sane semantic constraints as the initializer expressionin a
declaration of a variable of the paraneter type, using the
copy-initialization semantics (_dcl.init_). The nanes in the
expression are bound, and the semantic constraints are checked,
at the point of declaration.

Motion passed X3J16: 25 yes, 6 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

14) Mbdtion (to change the pseudo-prototypes for built-in [], etc.) by
Adantzyk/ G bbons

Move we anmend the WP as foll ows:

-- In 13.6 [over.built] paragraph 14, replace the whol e sentence
with "For every T where T is a cv-qualified or -unqualified
obj ect type there exist candidate operator functions of the
form' and replace "I1" with "ptrdiff_t" in the 5 subsequent
I'i nes.

-- In 13.6 [over.built] paragraph 22, replace the whol e sentence
with "For every pair (T VQ, where T is a cv-qualified or
-unqual i fied object type and VQis either volatile or enpty,
there exi st candi date operator functions of the fornf and
replace "I" with "ptrdiff_t" in the 2 subsequent |ines.

-- In 13.6 [over.built] paragraphs 6, 7, 12, and 15 change
"conpl ete object type" to "object type"

Moti on passed X3J16: 29 yes, 2 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

15) Motion (to fix small problens with reference binding in overl oad



resol ution) by Adantzyk/ W/ cox:
Move we anend the WP as indicated in N0O972 = 96-0154.

G bbons observed that this change will cause functions that may not be
callable to be selected in overload resolution. Adanczyk concurred.

Moti on passed X3J16: 31 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

==== C Conpatibility (Plun ====

16) Mbdtion (to resolve several Core issues affecting C Conpatibility) by
Pl unm Nel son:

Move that we close the followi ng issues with no further action
core-537 (can the inplementation accept other constant expressions?)
and refer the following to the Project Editor for editorial action:

core-607 (UK issue 288, USA public coment #7 and #21: definition
needed for character set(s))

core-600 (Swedish issue: should the value returned by integer
di vision and remai nder be defined by the standard?)

core-634 (do the phases of translation need to discuss shared
l'ibraries?)

core-643 (the term"integer code" needs to be defined)

Moti on passed X3J16: 31 yes, 0 no.
Motion passed W&1: 7 yes, 0 no, 0 abstain.

==== C Conpatibility (Nelson) ====

17) Mdtion (to change the syntax for universal -character-nane) by
Nel son/ Pl um

Move we anend the WP by changing all occurrences of "??u" to "\u"
and all occurrences of "??U" to "\U'. (The affected clauses are 2.2
[l ex.charset], footnote 18 in 2.10 [lex.nanme], and A. 2 [gramlex].)

Moti on passed X3J16: 31 yes, 0 no.
Motion passed W&1: 7 yes, 0 no, 0 abstain.

18) Motion (to clarify phases of translation) by Nel son/Benito:
Move we anend cl ause 2.1 [l ex. phases] of the WP as foll ows:

-- under phase 1, add to the end of sentence 1: "in an
i mpl enent ati on-defi ned nanner."

-- under phase 2, after sentence 1, add the follow ng new sentence:
"If a character sequence results which matches the syntax of a
uni ver sal - char act er-nanme, the behavior is undefined."

-- under phase 4, after sentence 1, add the followi ng new sentence:
"If a character sequence is produced by token concatenation
(_cpp.concat ) which matches the syntax of a universal-char-
acter-nane, the behavior is undefined."

Moti on passed X3J16: 31 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

==== Core |ll (Bruck) ====

19) Mbdtion (to resolve various exception handling issues) by



Br uck/ G bbons:

Move we anend the WP according to the changes proposed in NO969R2 =
96- 0151R2.

Moti on passed X3J16: 31 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

==== Core ||l (Spicer) ====
20) Motion (to resolve small tenplate issues) by Spicer/Ball:
Move we anmend the WP as indicated in N971 = 96-0153.

Moti on passed X3J16: 31 yes, 0 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

==== Core |Il (Unruh) ====

21) Motion (to refine the definition of dependent names) by
Unruh/M Il er:

Move we amend the WP as indicated in NO921R1 = 96- 0103Rl1.

Moti on passed X3J16: 31 yes, 0 no.
Motion passed W&1: 7 yes, 0 no, 0 abstain.

==== Core Il (Stroustrup and WIKkinson) ====

22) Mdtion (to refine the tenplate conpilation nodel) by
Aust ern/ G bbons:

Move we anend the WP as indicated in part 2 of NO973Rl = 96- 0155R1.

Motion passed X3J16: 30 yes, 1 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

22b) Mbtion (to refine the tenplate conpilation nodel and affirm separate
conpi lation) by WIKkinson/Corfield:

Move we anmend the WP as indicated in part 1 of NO973Rl = 96- 0155R1.

Moti on passed X3J16: 21 yes, 9 no.
Moti on passed W&1: 6 yes, 1 no, 0 abstain.

==== Core |Ill (d bbons) ====

23) Mdtion (to change the default |inkage for inline functions) by
G bbons/ Corfi el d:

Move we anend the WP as indicated in NO975 = 96-0157.

Motion passed X3J16: 31 yes, O no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

24) Motion (to replace friend nane injection with special |ookup rules)
by G bbons/ d asshor ow:

Move we anend the WP as indicated in N0O968 = 96-0150.

Spi cer asked people to vote against this. He said that, while it solves
a problem it also breaks a |l ot of code. He nentioned several specific
problens with the proposal. G bbons rebutted several of Spicer’s

poi nts. He acknow edged that the proposal breaks sone code, but it’'s

ar guabl e about how nuch.



After sone discussion, the conmttees took a short break. Upon return-
ing, Spicer said he and others agreed over the break that the changes to
the WP listed in NO968 = 96-0150 do not match the intent as discussed
and approved during the straw votes. Koenig said it’'s a close call

Moti on passed X3J16: 19 yes, 11 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

25) Mdtion (to extend Koenig | ookup to function nanes outside tenplates)
by G bbons/ Corfi el d:

Move we anmend the WP by replacing the second sentence of 13.3.1.1.1
[over.call.func] paragraph 3 wth:

The nane is | ooked up in the context of the function call using
the normal rules for nane | ookup (_basic. | ookup.unqual ), and

al so in the nanespaces of any associated types for the argunents
usi ng the | ookup rul es described in _over. match. oper _.

Much di scussion. Unruh, Spicer and WIkinson said the WG consi dered
this proposal rather hastily, and the decision was not unani nous.
Stroustrup argued that this proposal nmekes | ookup rul es nore consistent,
and that’s no small thing.

Mbti on passed X3J16: 20 yes, 10 no.
Moti on passed W&1: 4 yes, 1 no, 2 abstain.

==== Library | (Dawes) ====

26) Mdtion (to resolve issues fromthe Cause 17 [Library Introduction]
| ssues List) by Dawes/ Runsby:

Move we anend the WP as described in NO907R1 = 96- 0089R1 by adopti ng
the proposed resolutions for issues 001, 017, 018, 019 option 2, and
020. In addition, close issue 016 wi thout taking any action

Moti on passed X3J16: 28 yes, 2 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

27) Motion (to resolve several issues fromthe C ause 18 [ Language
Support] Issues List) by Dawes/Runsby:

Move we:

-- anmend the WP as described in NO935R1 = 96-0117R1l by adopting the
proposed resolutions for issues 020, 022, 023, 025, 027, 028,
and 029.

-- amend the WP as described in NO935R1 = 96-0117R1 by adopting the
proposed resolution for issue 021 option 3, except change
"extern" to "extern const".

-- close issues 015 through 019, 024, and 026 wi thout taking any
action.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

28) Mdtion (to resolve an issue fromthe O ause 19 [Diagnostics Library]
| ssues List) by Dawes/ Runsby:

Move we cl ose w thout taking any action issue 19-001.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.



29) Mdtion (to resolve several issues fromthe Cause 20 [Utilities]
| ssues List) by Dawes/ Runsby:

Move we anmend the WP as described in NO937R1 = 96-0119R1 by adopti ng
the proposed resolutions for issues 007, 024, 026 through 029, 031
and 034 through 038. In addition, close w thout taking any action

i ssues 025, 030, and 033.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

30) Motion (to resolve several issues fromthe O ause 21 [Strings]
| ssues List) by Dawes/ Runsby:

Move we anend the WP as described in N0O948R1 = 96-0130R1 by adopting
the proposed resolutions for issues 062, 093, 094, 106 through 110,
112. In addition, close without taking any action issues 085, 092
096, 097 through 105.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

30b) Mbtion (to add rel ational operators to standard library classes) by
Dawes/ Runsby:

Move we anend the WP as proposed in NO967RL = 96- 0149R1.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

==== Library Il (Plum ====
31) Motion (to resolve certain open |ocales issues) by Plumle Muel:

Move we close, without further action, the follow ng open |ocal es
i ssues (from N0920 = 96-0112):

22-004 (description of _bynane facets too vague)

22-046 (|l ocal e facets for noney/tinme/ nessages need semantics)
22-071 (nmessages_base isn’'t really needed)

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

32) Mdtion (to renpbve streamoperators for class locale) by Plumle
Mouel :

Move we anmend the WP by renoving the shift operators for class
| ocal e fromsubclause 22.1 [lib.locales] and from subcl ause 22.1.2
[lib.locale.global.templates]. Specifically remove these operators:

tenpl ate <class charT, class Traits>

basi c_ostreanxcharT, Traits>&

oper at or <<(basi c_ostreanccharT, Traits>& s, const |ocal e& | oc);
tenpl ate <class charT, class Traits>

basi c_i streanxcharT, Trai ts>&

oper at or >>(basi c_i streankcharT, Traits>& s, |ocal e& | oc);

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

==== Library Il (Schwarz) ====

33) Motion (to distinguish between operations on char and char _type) by
| e Mouel / Koeni g:

Move we anmend the WP to allow insertion of chars into streans



instanti ated on sone ot her character types as described in N0918 =

96- 0100 proposal 2 (with sone changes) and proposal 4. In

particul ar:

-- renove insertors on the character type from basic_ostream

-- renove extractors on the character type from basic_istream

-- add gl obal menber tenplate functions to insert char and other
characters and to extract other characters

-- use the ctype facet nmenber function widen to performthe
conversi on between char and other characters

-- allowinsertion of signed char and unsigned char into streans
instanti ated on char

-- allow extraction of signed char and unsigned char from streans
i nstantiated on char

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

34) Mdtion (to close various iostreamissues) by | e Muel/Dawes:
Move we anmend the WP as described in NO964 = 96-0146.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

35) Mdtion (to revise conversions in codecvt facet) by |e Muel/Becker:
Move we anmend the WP as described in NO955R1 = 96- 0137R1.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

36) Motion (to take actions on various issues as recomend by the
nmeeting of the Library Wsin May) by |le Muel/Pl um

Move we anmend the WP as described generally in N0914 = 96-0096 and
specifically in N0944 = 96-0126, N0945 = 96- 0127, N0958 = 96- 0140,
N0930 = 96-0112, NO954R1 = 96-0136R1l, and N0946 = 96-0128 part 2
with the exception of issue 27-919.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

37) Modtion (to clarify the role of pos_type and off _type traits) by le
Mouel / Becker:

Move we anend the WP as described in NO957R1 = 96- 0139R1.

Mboti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

38) Motion (to revise description of stringbuf) by | e Muel/Becker:
Move we anmend the WP as described in N0963 = 96-0145.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

39) Motion (to fix problens in string i/o operations) by | e Muel/Dawes:
Move we anmend the WP as described in N0965 = 96-0147.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

==== Library IIl (Becker) ====



40) Motion (to adopt various changes to clauses 23 through 26) by
Becker / Dawes:

Move we anend the WP as described in N0977 = 96-0159.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

41) Motion (to close various issues w thout action) by Becker/Dawes:
Move we close the following library issues without taking any
action: 23-041, -044, -045, -048, -050, and -061 in NO916 = 96-0098;
i ssues 24-024, -028, -039, and -041 in N0915 = 96-0097; issues
25-004 and -014 in NO793 = 95-0193; issues 26-013, -015, -019, -020,
-021, -024, -025, -026, -027, -031, and -033 in N0934 = 96-0116.
Amend the WP by renoving box 90, in accordance with closing issue
25-004.

Mbti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

42) Motion (to clean up enpty sections in O ause 23) by Austern/Becker:

Move we amend the WP as described in NO966R1 = 96-0148R1, thus
cl osing issues 23-028 and 23-057.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

43) Motion (to resolve various streanbuf and streamiterator issues) by
Becker / Dawes:

Move we anend the WP as described in N0974 = 96-0156, thus closing
i ssue 24-029.

Moti on passed X3J16: 30 yes, 0 no.
Motion passed W&1: 7 yes, 0 no, 0 abstain.

44) Motion (to correct the description of copy) by Becker/ Dawes:

Move we amend the WP as described in the Proposed Resolution to
i ssue 25-006 in NO793 = 95-0193, thus closing issue 25-006.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

45) Motion (to inprove the useful ness of valarray) by |e Muel/Runsby:

Move we anmend the WP as described in N0962 = 96-0144, thus closing
i ssue 26-0009.

Moti on passed X3J16: 30 yes, 0 no.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

==== Convener (Harbison) ====

46) Motion (to respond to the SC24/ WX |iason statenment) by
Har bi son/ Br uck:

WE21 directs the convener to transmt docunment SC22/ W31/ N0O961R1 =
96- 0143R1 as the response to the SC24/ W% |i ason st at enent
SC24/ N1577 = SC22/ WE21/ N0960 = X3J16/96-0142).

Moti on passed W&1: 7 yes, 0 no, 0 abstain.
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46b) Motion (to endorse the Convener’s Report and the schedul e change) by
Har bi son/ Runsby:

WE21 endorses the 1996 Convener’s Report to SC22 (NO959R1 =
96- 0141R1), including the change to the schedul e and the change of
convener.

g

i on passed W&1: 7 yes, 0 no, 0 abstain.

47) Motion (to nomi nate Keld Sinonsen as W21 WAV nmai nt ai ner) by
Har bi son/ Br uck

W=21 authorizes Keld Sinbnsen to maintain WR1's web-site within the
gui del i nes set down by SC22, and directs the Convener to report this
to SC22.

Moti on passed W&1: 7 yes, 0 no, 0 abstain.
48) Motion (to distribute C++ docunents within the C conmittee) by
Pl um Bruns:

WE21+X3J16 aut horizes |1SO | EC JTCL/ SC22/ W5l4 - C and the US Tech-
nical Committee X3J11 to nake avail able el ectronic copies of the
W=21+X3J16 working draft and working docunments to nenbers of WGL4
and X3J11 only. W=X1+X3J16 directs its W5l4 |iaison to request that
WG14+X3J11 permt WE21+X3J16 to distribute C docunents.

Moti on passed X3J16: 30 yes, 0 no, 0 abstain.
Moti on passed W&1: 6 yes, 0 no, 1 abstain.

49) Motion (to submit the WP for a second CD Ballot) by PluniLajoie:

W21+X3J16 agree that the WP, after changes agreed to at this
meeting, incorporates all resolutions to national body conmments
submitted during CD ballot. W®21+X3J16 state their intention to
forward the WP to SC22 for a second CD ballot after a satisfactory
review of the WP at their next regularly schedul ed neeting.

Bal | expressed concern that the synopsis of the notion (in parentheses)
was m sl eadi ng. Anderson was concerned that there were still technica
problems with the draft that we would need to fix in Novenber. Harbison
said it was hard to phrase this proposal nore precisely, so he just
asked people to go along with it. Plumsaid we all agree to stop
outright invention, and we all agree to allow editorial correction. So
the gray area is sonewhere in between

Moti on passed X3J16: 28 yes, 0 no, 3 abstain.
Moti on passed W&1: 7 yes, 0 no, 0 abstain.

The commi ttees thanked:

-- Jonsson and Ericsson for the hosting neeting.

-- Harbison for his work as W1 convener.

-- Runsby for all his work this week, particular on drafting the
nmot i ons.

-- JimDennert fromSQA for help on the tenpl ate proposal

Appl ause.

Revi ew action itens, decisions nade, and documents approved
| ssues del ayed until Friday

G bbons explained that, at the | ast neeting, the commttees approved
Lajoie’s rewite of clause 14 with the understanding that the rewite
was purely editorial. That is, if the rewite included any substantive
changes appeared, they would be renoved editorially. G bbons reported
that there was one such substantive change regardi ng syntax checking for



tenplates, and it will be edited out.
12 Plans for the future
12.1 Next neeting
No di scussi on.
12.2 Mailings
Laj oi e said she nust receive docunents by July 26 for themto make the
post - nmeeting mailing.
12.3 Foll ow ng neetings

Har bi son listed the dates and | ocations for the upcom ng meetings:
-- 10- 15 Novenber 1996, Kona, Hawaii, USA hosted by Pl um Hall

-- 9-14 March 1997, Nashua, New Hanpshire, USA hosted by Digital
--  13-18 July 1997, @uilford, UK, hosted by Progranm ng Research
--  9-14 Novenber 1997 (location and host to be determ ned)

-- 8-13 March 1998, Sophia Anipolis, France hosted by AFNOR

-- 12-17 July 1998 (location and host to be determ ned)

13 Adj our nent
Motion to adjourn passed W&1+X3J16:

| ots yes, 0 no.

The meeting adjourned at 12:10 on Fri day.
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