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Opening Activities (Brodie)
Opening Comments

The meeting convened at 9:00 a.m. on Monday, 67 Dec 87, by
Chairman Jim Brodie, who welcomed participants new and old to
the nineteenth meeting of X3J1l, Programming Language C (X3
Project 381D). Host for the meeting was Tymlabs (Khushf)
with an assist from Motorola (Paton). Tom Plum served as as
Vice Chairman. P.J. Plauger served &s Secretary.

Brodie emphasized that the goals for this meeting 1is to be
prepared to vote on sending out the draft for second public
review. ™ He obsServed ‘that "there is'still "“much “work ‘‘to'*“do,
given ' the number "of  “papers""left*vto* reviewd " He *thinked
Prosser, Plum, and Gwyn for preparing the response document
between meetings, and Hudson "and "Prosser “for "editing "tite

Rationale and Draft.

Housekeeping

Braodie informed the committee that Tymlabs ,  was . serving _as
oSt  fod  thiH 'wmeeting,  8G " any  reduesty’ for | doples. df
documents should be funneled through Khushf.- Motorold 'was
also providing assistance.

Approval of Previous Minutes

Plauger submitted the minutes of the previous meeting
(87=196) " for amendment or:correctiony

Meloy observed that the reference to Paris on p. 8 should be
to Boulder.

Meloy corrected her comment on p. 20 to say she required
changes in setlocale, not just clarification.

With these changes, the minutes were accepted.
Approval of Agenda

Brodie submitted a Preliminary Agenda (87-214) for approval.
Several small changes were accepted.
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Plum/Gwyn

"Move we schedule sessions for Tuesday and Wednesday
evenings, from.7:30 to 9:306."

Motion wcarried, lots/2.

With these changes, the Agenda was approved. The revised
Agenda (87-214R) is Attachment II to these minutes.

Introduction of New Participants

All attendees introduced themselves to the Committee.

Next Meeting

The next meeting will be held in Nashua NH, at the Sheraton
Tara . Hotel, .18-22 Apr 88,  hosted by Hoheywell. Osten
repoyxted fthat ' Cap’ Was. de€sirable, Buf ' '‘Hor absolutely
necessary. Limousine service is available from Logan Airport
in BesEon:

Procedures for this Meeting

Brodie described the schedule as uncomfortably tight,. but
necessary 1if we are to cover everything. He warned that he
would enforce starting times rigorously, and would encourage
Less disgussion of issues.than. in the past.

Distribution of New Documents
A number of documents were distributed.
Review of Action Items

Brodie scanned the previous minutes (87-196) for action items
noted.

X3 Notices (Brodie)
Brodie passed on various bits of news from X3.
Roll "Cali

An attendance sheet was circulated and all attendees wers
asked o wverify or write down their names and addresses.
Those in attendance are listed 1in Attachment I. Forty-two
attendees were deemed eligible to vote, having attended at
least one of the preceding two meetings and having expressed
the intention of becoming voting members. These were:

Graham Andrews, Edinburgh Portable Compilers
Jim Baumbach, Advanced Computer Techniques
Don Bixler, Unisys

Oliver Bradley, SAS Institute . vInc.
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Jim Brodie, Jim Brodie & Associates

Steve Davies, Concurrent Computer Corporation
Shawn  Ellio&t,; IBM

Frank Farance, Farance Inc.

Don. Fosbury,. Control: Data

Douglas Gwyn, U.S. Army Ballistic Research Lab.
Randy Hudson, Intermetrics Inc.
“Paul Jacksony: HCR; Corp.

Rex Jaeschke, DEC Professional

Patricia Jenkins, Masscomp

Bob Jervis, Borland International

Gary Jeter, Harris Computer Systems Div.
Andrew Johnson, Prime Computer, Inc.

Larry Jonesy, SBHRC

Monika Khushf, Tymlabs

Jacklin Kotikian, Masscomp

Tom MacDonald, Cray Research, Inc.

Michael Meissner, Data General

Sue Meloy, Hewlett-Packard

Randy Meyers, Digital Eguipment Corp.

Daniel Mickey, Chemical Abstracts

Thomas Osten, Honeywell Bull

Miechael .Paton,. Metorola,. Inc.

John Peyton, Apollo Computer Inc.

P.J. Plauger, Whitesmiths, Ltd.

Tom Plum, PIum Hall

Courtney Prodehl, Mark Williams Co.

David Prosser, AT&T

Chuck Rasbold, Lawrence Livermore National Laboratory
Henry Richardson, Tandem Computers

Larry Rosenthal, Sierra Systems

Fred Rozakis, Wang

Honey Schrecker, International Computers Ltd.
Rick Schubert, NER Corp.

Carl, Sutfen,. . Tektronisx

Neil Weidenhofer, Amdahl Corp.

Dave Weil, Microsoft Corp.

Jim Williams, Naval Research Lab

L4 ad sofy Actiwvities
IEEE 10083

Gwyn. reported. that, IEEE 1083 is currently woting to  accepk
Draft 12 'as ' full Standard.  The 'letter ' balTot Tloses 15 Dae
87. He identified a few remaining areas of conflict with the
X3J1Lk . Draft. - There are still many more definitions. in POSTEX
<limdits . ho> than'in ours:; and there is: @ [ semantic difference
in how signal handlers are entered.

Prosser reported a difference in PATH MAX as well.

Plauger reported that +the National Bureau of Standards is
moving ahead with a FIPS standard for POSIX, even before that
standard is frozen. He . attendged .a '‘Nov.' 67 meefing at
Gaithersburg -'MD, where NBS sought advice on how to pin down
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some of the implementation defined features of POSIX. A
verification suite will soon be out for beta testing, and a
trial use FIPS standard is scheduled for early. 88,

ISO (Plauger)

Plauger reported that ISO WGl4 met 16-17 Nov 87 in Amsterdam
NL, to draft recommendations to X3J1l on how to change the
Draft to meet the needs of the ISO community. He submitted
the minutes oL the meeting (87-247) and the WG1l4
recommendations to X3J11 (87-248).

Plauger reminded the committee that AFNOR has stated that it
wWill wvote agaifst af JsD dratt FROE Eai18 tb honss grouping
of parentheses or that' Tails = to complete support for
multi-byte characters. These and other points important to
WGl4 are summarized in 87-248.

SQL (Brodie)
Brodie reported that he took the liberty of approving the SQL

C binding, on behalf ' of X3J11. "The Formal voterto. dor 'so was
overlooked at the Framingham meeting, and SQL was prepared to

drop the C binding in the absence of approval ‘Erom'X3J L1,

SQL accepted Brodie's representation. There was no objection
from the committee to this action.

X/OPEN

Schrecker reported that X/OPEN is mostly preoccupied with -

POSIX Issues " at  the.  moment. They did, however, express a
dislike for the monetary capabilities recently added, and
have suggested an alternative (872297,

Other Groups (Brodie}

Plauger submitted recent correspondence from the Japanese on
multi-byte character support (87=22G )

Reports of the Redactors
Hudson presented an updated draft of the Rationale (87-219).
He reported  that there  are a few open issues for which he

still needs wording.

Prosser presented an updated draft L& /=220 Cand T HiE report
(Bl 22 2) 1

Approval of the Current Draft
Prosser/Jaeschke

"Move we accept 87-221 as the eurrent “draft '@ standard, and
87-219 as the Rationale."

Motion carried, Pots/0 A0
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Multi-byte Support

Plauger presented a proposal (87-199) that we introduce new
literals to support wide characters: a dHaracter Titeral of
type wehar t and a string literal ‘of type array .of  wodhar £,
Several notations were debated for these literals.

Straw vote:
L srefel W', % . (3 would veto)
Ligisipreifers Nfia a0
B Drefer "N N (4 )
g prefer Ml PET(4)

There was further discussion. Weil suggested some form of
flacto, such as weil...),; to hide implementation derairs:

Straw vote:

B T 2 S Sl 8 RN § e O S EE RT g
SN o AT Y CR SRRl

6. oprefer NNy sa T L1

S pEefe R s R 5

3 rpEefer we (Gsiay ol )

Straw vote:
R s auplat e S e SWITe
i S o (o)

Straw vote:
185 s U= Sl DR
o8 KRN S e e P N

Plauger/Elliott

YMoveawe add LY. ..t woharo literal —and  E%..." ‘wehar  string
Litbemmal e

Mo Eloni carried,. 25/0/10.
Johnston,; abstala ~- L eclashes with wchar t.
Wakd i ababain ~= has no bepfker solution, but doesntt like if.

Plauger asked for agreement on the rules for concatenating
sErthg iyl iternalks s Al s aqreed ibhadi gl e st it s higin g s e fine
chari 'stelng,  as before, and thalt LM A SHE S sl drhetta
wchar string. He suggested that at least one of the mixed
forms be permitted so that wchar strings could be constructed
using the stringizing capability of macros.

Elliott observed that token pasting could be used to prepend
an L to a stringized macro argument, so there was no need for
this license.

Straw vokte:
Lotsi dl'saliliow 5Tt e il e
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¢ meka i LN, 0"

Straw vote:
lots ddisalMow Wo o oo e g
ke amakes s g BT o8
% R = | - g LY

Straw vote:
ii need Sone way £o stringlizeée te L™7N."
7 not needed

Plauger/Johnson

"Move we say that concatening strings of mixed type is
undefined."

Motion .carnied . lots/1/5.

Plauger suggested (87-199) that we require comments, string
literals, character literals, .and.format stringsytd end TR Yan
inftial =hift  gtate. He also proposed changing the
specification of wctomb to ensure that converting a zero code
left the multi-byte string nul terminated and in an initial
shift state. Both of these changes ‘“were acceptedt with: ' 'no
obijection.

Plauger proposed altering the names of the two macros giving
the worst case and current length of the longest multi-byte
sequence.

Straw vote:

9 use MB_LEN MAX and MB_CUR_MAX

3 use MB_LEN MAX and mb max
The former set was accepted with no objection.
Plauger proposed two additional functions (37-199) for
converting between multi-byte and wchar strings, mbstowe™ ' and
wcstomb. He agreed that both should return type size t, and
that the error return value should be given as (s12e p){e1yn
Plauger/Gwyn

"Move we adopt mbstowc and wcstomb functions, as described in
87-199 with amendments."

Motion carried, lots/g/4.
Plauger/Elliott

"Move we permit an array of wchar t to be initialized Dy a
wchar. string literal ."

Motion carried, lots/9/1.

Straw vote:
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Zo peEmil sttt it Ee concatenateiitol YL s Y
lots no

Goldberg submitted specifications (87-234) for a set of wchar
string functions analogous to the char string functions.

Plauger acknowledged that the specification appeared well
thought out, but reiterated his reluctance to require so many
additional functions of all implementations when they have
not yet been proven by widespread practice.

Straw vote:
2. add some wes* functions
FTots“no

Elliott asked that the minutes show he supported the addition
of these functions.

Elliott requested that we 1leave the use of the '1' (lower
case L) qualifier’undefined;“in‘printfiandiscanf, “eather than
requiring it to be ignored when no (sémantics “are’ given.
Accepted with no objection.

Prosser/MacDonald

"Move we reserve the names wcs[a-z]* for functions in
<string.h>, under Future Directions."

Motion carried,~19/5/7:;

Elliott presented a request (87-235) that we add the function

ismbec

Prosser observed that the functionality was: coRtaifédVin
wctomb.

Straw vote:
29t add ismbc
Fots*'no

Elliott requested that the minutes'Show'he*favored“ddding
ismbc.

Aliasing

Plauger presented a proposal (87-198) ‘to alter the meaning of
pointer to const and pointer to volatile, so that optimizers
could be more agressive in introducing parallelism within C
programs. He presented twelve "commandments," ten of which
were intended to state access and aliasing rules that the
Committee had already agreed to. The eleventh commandment
stated that accesses via a pointer to const could be safely
moved within a function activation, since no other agency was
allowed to modify the object within the same function. The
twelfth commandment assured that a pointer to nonvolatile
could not be used to access a volatile object, and hence
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could be safely optimized more agressively.

The Committee also considered a proposal (87-243) by Darnell,
that we disallow overlap of any function parameters declared
as arrays, rather than pointers. There was some concern that
this might break considerable working code, but considerable
enthusiasm for some variation of the proposal as a way to
make parameter accesses more optimizable.

Osten also proposed (87-201) a more simply stated version of
Plauger's proposal.

There was considerable discussion.

Prosser objected to a change in the semantics of pointers to
const, since this would be a deviation from CH+. o whose
semantics have been exercised for several years.

Straw vote:
26 accept Plauger's aliasing rules (2 would yetal
16 - accept Darnell's parameter rules (3
@ no change (4)

There was more discussion.

Straw vote:
28 accept Plauger's change to pointer to const
B i ney

Prosser reiterated his intention to vote dgainst the draft.if
this change were adoptad.

MacDonald agreed to provide wording for three motions, one to
accept commandments 1-19, one for commandment kls and-one. o g
commandment 12.

Grouping

Plauger presented a proposal {87-197) ~tEhat grouping be
honored in expressions at all times. Rearrangement of trees
with adjacent associative operators would be permitted only
bysthe “as 1f* .rules.

Bradley presented an argument (87-233}) against such & change.
He expressed concern that in an environment where signed
integer arithmetic overflow is trapped, significant
optimizations could not be performed under the "as if" rule.

MacDonald offered a compromise (8il=211) that required
regrouping to preserve precision, but not necessarily..avoid
introducing overflows. With this compromise, he also
suggested we endorse the common practice of rewriting A+B as
A+{=B) . ta increase. the opportunity for regrouping.

There was considerable diseussion.
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Straw vote:
26 honor grouping (2 would veto)
6i:-no

There was additional discussion.

Straw vote:
28 honor grouping (1 would veto)
Sootnoyi(20)

Plauger/MacDonald
"Move we honor grouping in expressions."
Motion carried,; 29/5/1.

Bradley, no =-- it would force signed arithmetic to suppress
overflow or be suboptimal.

Weidenhofer, no —- it overloads parentheses something fierce.
Elliott/Khushg

"Move we eliminate the special grouping properties of unary
+.|l

Motion carried, lots/6/0.
Prosser suggested eliminating unary + altogether.

Plauger defended its presence, as a way of writing data
initializers that emphasize which numbers are positive and
which are negative.

StEEaw. vokte:
Siieliminate: unary "+
ToEs no

Miscellaneous

Prosser requested (87-143) that we also reserve the macro
names SIG *, a8 “well . as SIG[A-Z]*. Accepted’ "with no
objection.

He . alse.proposed.a.clarification,of the,safe gontexts . for. a
call to setjmp. Accepted with no objection.

Meyers presented a request (87-162) that, strxfrm. have a
failure return, in case it cannot Ekransform a string froin one
locale to another in a form suitable for. ordering.

Prosser stated that such an eventuality was discussed at the
time strxfrm was designed, but that he still saw no need for
a failure code.

Williams requested: (87-171)  additional ' translation ! limits;
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giving the minimum/maximum number of struct, union, or enum
members, and the mininum/maximum number of structure nesting
levels.

Straw vote:
lots require 127 members, 15 levels

4. 'no
Accepted with no objection.
Classification of Macros

Plauger presented .a 'list (87-182, 87-203) of library
definitions and the headers that reference them. He asked
for guidance in determining which, if any, definitions should
occur in multiple headers.

Straw vote:
g “each in one"place ‘énlty
12 NULL in <stddef.h>» and .<stdié: ns
L9 NUBLE " and size t as needed
3 everything referenced everywhere

Plauger/Prosser

"Move we define NULL and size_t in each header that
references them, as in 87-2063."

Motion cafried, Yoks/B/2.

Plauger asked for <clarification of the nature of several
macros. The Committee agreed that CLK TCK should be an
arithmetic rvalue (not necessarily known at compile time).

Plauger suggested that several macros, including assert(),
va, staet(),; | and va end(), be . classified as "statement
macros,” .so . that ‘they are safely usable only in a context
where an expression is permitted. :

Prosser showed how assert () can be written .as 3 void
expression, and argued that we should require assert() and
Yaustarti() to berusable in any context that accepts a wvoid
expression. Accepted with no objection.

Plauger/Gwyn

"Move “"we'  say “tRat va_end is a void expression macro +-noét a
funoticn."

Motion carried, ot ooy s Ny B

Prosser, no -- don't know why anybody needs macro version
only.
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Unsigned memcmp

Plum presented a request (87-177) that «we.: add..a memucmp
function, guaranteeing to perform its comparison on unsigned
chars.

Strawivote:
@ add memcmp
lotsino

Plum interjected a request for a new lialson:to X3H2. (SOL) to
replace Bradbury.

Crockett will serve as X3H2 liaison.
Setlocale and is* Functions

Meloy requestéd (87-188, 87-226) that extra space characters
be recognized by isspace in alternate locales.

Prosser objected that this would permit only 1 byte alternate
space characters, since isspace has a restricted domain.

There was some discussion.

Straw vote:
21 make isspace locale dependent
e Mo

Meloy/Jervis
"Move we make isspace locale dependent, as in 87-226, p. 3."
Motilon carried, lots/l /8.

Meloy also requested that isdigit and isxdigit also be locale
dependent. Various people objected, since the value of each
digit must also be known in many cases.

Straw. vote:
4 make isdigit and isxdigit locale dependent
L4i-ino

Meloy asked that the minutes show she voted yes.

Meloy then requested that the str Lod functions be
implementation defined for unexpected input, so that they can
be extended to accept alternate digits. After. . some
discussion, she accepted the limitation that extra characters
can be recognized only outside the C locale.

SEraw. . vote:

lots allow extra strto* characters outside C locale
BIEENE o (o)
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Accepted with no objection.
<stdarg.h> Semantics

Several issues were raised (87-181) about the semantics of
the wva_* macros. Can you use multiple va_start/va _end pairs
in a single function. The consensus was that you could,
provided that each va_start on a va list be balanced by a
va_end call. Can you nest calls (using different vacT¥istis).
Yes. Can the macros occur at different block 1levels? VYes,
because they are void function macros, not statement macros.

Gwyn agreed to provide Rationale words to clarify these
semantics.

Extended Discussion Time

Prosser suggested that we require '@' through '9' to be
contlguous - values,. in both source and execution character
sets. ‘It was ‘pointed out that other languages impose similar
limitations, and all known character sets honor this
reskriction.

Straw vote:
lots require '6' through '9' be contiguous
1R

Gwyn/Prosser

"Move  we reguire  '0' tHhrough ‘9% pe contiguous values in
source and execution character sets."

Motion carried, lets/l/1.

Peyton, no e concerned that we're restricting
representations of character sets.

Brodie ' agsked- for““a ‘review! i ¢f outstanding no votes on the
draft: ™

Elliott -- international leftovers, const aliasing
Prosser -- const aliasing

Meloy --"localecofiv

Jackson -- "same type" terminology

Bradley -- grouping

Gwyn —- POSIX conflicts

Ambiguous Initializers

Prosser reported (87-222 $4) an ambiguity discovered by
Brader in the interpretation of braces in data initialzers
He cited the example

ot -al2lf{a) = L0133, (23):
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Is {1} an initializer for al[@][@#], with redundant braces
around a scalar, or is it an intBiHYiGePCfdF al@¥P, WwWith
al@][1] unspecified? He proposed that we disallow redundant
braces in sScalars within a. compliex initializer.

Plauger objected to disallowing a widespread practice. He
also repeated his plea (87-200 #4) that we make _anything
except full bracketing or no bracketing undefined behavior.

Khushf observed that that such a response would not eliminate
the ambiguity.

Straw vote:
21 . status quo
2 make embedded redundant {} undefined
18 make partial bracketing undefined

It was agreed that the ambiguity should always be resolved by
assuming the braces are not redundant. Hence, {1} in the
example above initializes a[d].

Gwyn agreed to discuss the {} initializer ambiguity with
Brader .

Whitespace in *scanf

Jervis presented a request (87-175) that we strike the
requirement that the scanf whitespace directive fails if
there ‘are no whitespace charac¢ters 'ini the input,;  .sincei this
is not current practice. Accepted with no objection.

*ppinERENI g3 EN s

MacDonald (87-154 #2) and Prosser {87=222'327%2)vpointed out
two anomalous properties of the current definition'of zero
padding with *printf. Right padding ecan cause 5 to ' He
printed  as :590, and left padding can' ' cause -5 to be printed
as*P-5.% Tt ‘was“agreed" that“thetzero " 11T Should n6t¥dccur’in
these cases. Accepted with no objection.

Pointer Normalization

Prosser observed (87-222 §2.2) that we require eq@#l Pointers
of compatible type to point to the same thing, but do not say
that two pointers to the same thing must compare equal.

Jervis asked - also for a . footnote -emphasizing ' that . this
requirement might not be met after undefined operations have
been performed on either of the pointers.

Both changes accepted with no objection.

Meloy (87-229) reported that X/OPEN objects to localeconv,
because it has a style inconsistent with strftime, ireturns a
pointer to a struct which is hard to' extend, and is affected
by two different 1locale categories. She requested that
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localeconv either be replaced with a proposed function
strfmon, or be dropped.

Straw vote:
¥ add strfmon
leots.ne

Straw vote:
11 drop localeconv (1 will veto)

6a RO (8)
Meloy/Prosser
"Move we drop localeconv."

Motion defeated, 11/18/15.

Ellkiott (87-2306) requested that we add more information on
how to format thousands separators. He demonstrated the
usual mind boggling diversity of notation across different
cultures. :

Plauger suggested that he reverse the role of the codes @ and
MAX CHAR, so that the strings would not contain embedded
nuklss

The modified proposal was accepted with no objection.

Elliott further suggested that there be a positive sign
string, much:like the negativesign,: For: the ‘Cclocale, . this
would. be: ™"

Straw vote:
14  add positive_sign
2. RO

Jackson entered a plea that the term "same type" be changed
to something less misleading. Several terms were discussed,
the least objectionable being "compatible type."

Straw vote:
lots change "same type"
g tno

The change to “compatible type" was accepted with no
objection.

Gwyn (87-219) requested that the semantics of signal handlers
be altered to embrace newer systems that have «closed the
window of vulnerability inherent in traditional UNIX signals.
Accepted with no objection.

ParmN of Default Type

Prosser (87-222 #2.6) requested that we require. the.;last
parameter before the variable argument list to have a type
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that does not widen. Accepted with no objection.

stderr not Buffered

Prosser (87-222 #2.10, 87-203 #10) requested that we say that
only stdin and stdout are bulfered,. .not..stderr,.. . Accepted
with no objection.

Extended Discussion Time

Prosser (87-222 #2.1) reported a difference of opinion on how
to handle unbalanced ' and " as preprocessor tokens...Status
quo is to treat them as one character tokens, but some people

have objected to having to backtrack from the end of a line
when an unbalanced quote is detected.

StraY7vo%gée unbalanced quotes undefined (# will veto)

8 leave as one character tokens (0)
Prosser/Gwyn

"Move we ‘say that unbalanced single or“i-double “guotesitare
undefined behavior."

Motion carried, lots/5/2.

Resolution of Deferred Items

There were none at this time.

struct and Type.BEguivalence

The request (87-139) was handled earlier.
Initialization of a Formal

The request (87-154) was handled earlier.

Plauger Edits

Prossaer reported that 'the edits Plauder’''had reguested (§7-153
#1) had either been: laccepted  ‘or: resolved to Plauger's
satisfaction. Plauger agreed.

X/OPEN Proposals

No issues from X/OPEN (87-164) stimulated debate.

printE Cleanups

Jervis (87-172) asked that the %% '‘printf  specifier not 'be
obliged i torhandle zero ifill,; etc.s,as in $05%; He requested
that any flags, width, or precision have undefined behavior.

SEtraw vote:
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23 say $5%. v ete.is undefined
6l no

Accepted with no objection.
Prosser presented a request by Colligan (87-183) that we
CIArity "the "eflfdct "ol  $.80. Prosser reported that UNIX
treats this the same as %.1qg.
Straw vote: :

12 make %.0g behave like %.1lg

4 .no
Prosser/Weil

"Move we treat %.0g the same as %.1g in *printf."

Motioni carried:; 16/42/11.

Plauger (87-191, 87+~290-4#18): requested- that scanf. . define %x
input  in terms of strtoul, and a store in an unsigned int *,
so that it can accept all values put out by printf with %x.

Prosser observed that strtoul doesn't accept an optional
sign.

Straw vote:
22 allow optional sign in strtoul input
4l ey

Accepted with no objection.
Straw vote:
20 change fscanf %o and %x to store unsigned int
I o Vo
Accepted with no objection.
\ Newline Limitations
Jervis (87-173 #3) requested that we say ' line . gontinuation
(via .a° backslash at end  of line) need not be supported
outside character and string literals. :
Straw vote: :
4 make \ continuation undefined outside quotes
2200 ne
Interactive Device
Jervis (87-174) suggested wording to clarify - that  what . we

mean by "interactive deviece® is implementation defined.
Accepted with no objection.
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scanf/ungetc Rationale

Jervis (87-176) suggested Rationale wording to elarify that
ungetc must support one character of pushback, even in the
presence of scanf calls. Accepted with no objection.

Limit on Conditional Nesting

The Committee considered a request by Bradbury (8723788t
change the 1limit on #if conditional nesting to 8 from 6.
Accepted with no objection. -

Boundary Case for memcpy

The Committee considered a request by Bradbury (87-179) that
we explicitly disallow calling memcpy with null pointers,
even 1if the move count is zero.

Gwyn saw no reason to single out this particular  function.
Prosser asserted that 4.1.6 contains a blanket prohibition
against null pointer arguments to library functions, unless
specific semantics 1is assigned to the null value. Meissner
reported that his implementation checks that some pointers
are valid even before they are dereferenced, so this
prohibition is important.

Straw vote:
-1 permit null pointer to @-sized object
Yokts no

size_t Rationale

The  Committee accepted Rationale wording (87-180) from
Bradbury on size:t;"with'no objection.

Why 1is errno Volatile?

Meissner asked (87-184) why we require that errno be
volatile, since -that clashes with old style declarations of
the forpm “"extern Int'efrnd;*.

Prosser explained that it was made volatile because signal
Handlers "may set 1E'as a 'stde “éffect'cf calling signal (with
bad arguments) .

There was some discussion, yet again, of what was wrong with
errno’ and what ‘'could 'be '‘done to Ffix  it. 'There was no
resolution, yet again.
Straw vote:

21 ‘needto"fix errno

%] no

Initialization Clarifications

Osten (87-190) requested that the appendix on unspecified
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behavior also include the alignment of bitfields. Accepted
with no objection.

Size of Character Escapes

Plauger (87-200 #1, 87-153) requested that we clarify. ' Ehat
the wvalue of a character escape sequence must fit in an
unsigned char, to bless the common practice of writing \377
for -1. Accepted with no objection.

Plauger (87-209 #2) requested that we add a MAX BOUND macro,
to ease writing portable malloc and calloc. After Eome
discussion, he withdrew his request. Plum requested a straw
vote anyway.

Straw vote:
19 add MAX BOUND
22 ing

Plauger ' (87-2809 .#3) withdrew his gequest . -that. .useless
expressions (such as x;) be branded as undefined behavior.

Plauger (87-299 #5) requested that redeclaration of entities
with . .no ;linkage..he a.censtraint.vielation. at file. level .as
well as at block level. Prosser reportad that he had already
made the change editorially. Accepted with no objection.

Plauger (87-209 #6) requested that we state that void :*  have
the same representation as char *. Accepted . with no
objection.

Plauger (87-209 #7) requested that we clarify that behavior
explicitly 1labelled as wundefined have no different status
than violations of a "shall" .or "shall not," or behavior that
is not spelled out. Accepted with no objection.

Plauger (87-200 #8) requested that we specify for Dbsearch
which of the arguments to the user supplied function points
at.the _key.-and .which:at ..the .table entry. Gwyn agreed to
determine which is current practice in UNIX. Accepted with
ne:.objection.

Plauger (87-209 #9) requested that we change the
specification of memmove to say the source aggument.  1s Roky.a
pointer to Const.

Prosser objected, on the same grounds that he opposed the
change in the meaning of const *,

Straw vote:

21 remove const from 2nd argument to memmove
4 ' no

The Committee agreed to bundle this issue with the discussion
of explicit motions on the change to const *,
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Enumeration Issue

Osten (87-209) requested that we change the grammatical
definition of '"enumerator" from "enumerator-constant" to
Sidentifier: "

Straw vote:
4. change grammatical definition of enumerator
Lots.no

Osten also pointed out lapses in the application of the
constraint that certain values (enumeration constant values,
array sizes, bitfield. sizess>» angd _CasSe..label; valugs) be
"integer constant expressions.” His wording changes were
accepted with no objection.

Osten proposed that the offsetof macro not be required to be
computable at compile time.

Straw.:vote:s
1 offsetof need not be integer constant expression
logs staktus guo

File Rewind Issues

MacDonald requested (87-213) that we relax the requirement
that a file be rewound on open. He suggested the FORTRAN
rule, that the, file position. .be,  lmplementation . defined_  _eon
open.

Straw -vote:
l..say-file position is implementation defined on open
lots. no

Implied int in Types

The Committee considered a request by Satchell (87-215) that
we make obsolescent the omission of all type keywords in a
declaration. There was some sympathy, but little support for
the change.

Straw vote:
2 make implied int obsolescent
EoESThino

Requested Clarification

The Committee considered a request by Pugh (87-216) that we
write const type i qualifiers @ to:.the ‘right ' of otheriitype
keywords .in all examples in-the; draft.

Straw vote:

6 write const to the right in examples
85 o

Pugh also requested that we specify a limit on the required
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parentheses nesting in declarations, as well as expressions.

Straw vote: :
16 1limit parens nesting on declarations
FRERE g

Straw vote:
lots set declaration parens nesting limit to 31

3N

MacDonald/Jaeschke

"Move we add a translation limit for the maximum parentheses
nesting in declarations, and set it to 31+

Motion carried, lots/3/14.

Bixler, no -- we're overgeneralizing.

Difference of Pointers

The Committee considered a request by Brader (8%9=217) that we
define the difference between two pointers “into® the same

object even after the object has been deallocated.

Bradley showed how this can fail on an implementation that

uses a descriptor portion of a pointer to determine
(sub)object "si2e' Informatish. Once an object has been
deallocated,  Such poihters “can" be-“lUsidd i’ g5z very few

operations.

Straw vote:
lots can't assign, compare, or add to dead pointers
2. no

The consensus was that the draft should forbid the use of an
object pointer value in an expression once the object has
been deallocated. Accepted with no objection.

i o1 Identifiers

Peyton (87-220) requested that we permit 9§ in identifiers,
and make all such identifiers reserved to the implementor.

Straw vote:
S permit $ in reserved identifiers
lots no

Deferred Issues

Prosser’ (87-222 #3) requested that we move most restrictions
on constant expressions from constraint violations to
undefined behavior. He would leave as constraint errors the
use of assigning operators and the comma operator, and

computing a value too big for the target. Accepted with no
objection.
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He also suggested eliminating an oversight that currently
permits objects (but not functions) to be retyped when
redeclared. Accepted with no objection.

Prosser also suggested clarifying the nature of return values
for setvbuf. Accepted with no objection.

Crockett (87-227) requested that the file position indicator
be left undefined by fflush on a stream in input mode. This
prompted some discussion of the use of fflush and fseek to
switch modes, and their interaction with ungetc. The mention
of ungetc stimulated the appearance of Farance (like ' the
ghost  of * Christmas " "Past), 'who *“smiled " “DemigiliFs over the
ensuing debate.

Straw vote:
11  £fflush may discard "igput
S Lt ate,

Prosser then requested, as a fallback, that it ™ *be ™ wndefined
whether fflush/fseek,  etc. restare the characters masked by
ungetc, »at, least for sgccessSiul cails "to those Yfunctrons:
Accepted with no objection.

That = prompted further discussion "60f ‘the‘:use 'oF fflush on
input streams (streams opened for input or opened for update
and currently in input mode).

Strawivotey
21 £flush on input mede styeam is undefined
ARG n¥o

Accepted with no objection.

Plauger . preseanted.. a., request. by Tgndering (87-223, 87-224,
87~248) that we add digraphs, £5r Dbraces and brackelts; *dand
other readability aids ta avold most uses Tor trigraphsy,

Straw vote: .. :
4 need to solve trigraph readability problem
lots: no

Plauger presented a request from WGl4 (87-248) that we change
"Greenwich Mean Time (GMT)" to "Universal Time Coordinated
(UTC) ."  Accepted with noiobjectiun.

Plauger presented a request from WGl4 (87-248) that we
clarify where preprocessor tokens become C tokens. Already
done.

Plauger presented a request from WG1l4 (87-248) that we
clarify the effect of

#define a defined
$define b c
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$i€ a b
It was agreed that this is undefined behavior.

Plauger presented a Trequest from WGl4 (87-248) ° that we
clarify whether multiple token pasting, as in a %% b ## c,
must result 1in valid preprocessing tokens regardless of the
choice of intermediate 'states. It was agreed 'that all
possible intermediate states must be valid.

Plauger presented a request from WGl4 (87-248) that we define
@ srheXt.flile s such «.that a: line can end .(in the file) with a
form feed, carriage return, or vertical tab, as well as a new
line. Some concern was expressed that this might be too

rash.

Straw vote:
16 don't require FF and VT .be transparent

Pitene
Plauger/Bixler

"Move we relax the requirement on text files that form feed
and vertical tab be transparently output and rnput "

Motion carried, 19/7/4.

Plauger presented a request from WG14 (87-248) that “we® "make
it implementation defined whether a text file is truncated
beyond the end of its last write. Accepted with no
objection.

Plauger presented a request from WG14 (87-248) that we refine
the type matching requirements for the relational and
equality operators. Already done.

Plauger presented a request from AFNOR (B7-225"" §3) ‘PHEE’ ye
permit p.x, where p->x is valid.

Straw vote: :
5 permit p.x,as well as . p->x
3Peiing

The Committee considered a request from Pugh (87-231) that we
net; . say» eoldr style.; function .definitions ‘are obsolescent.
There was no support for. the change.

The Committee reviewed a submission from Bowman (37-237).
Rozakis reported that he found no issues in the submission
that demanded Committee time.

MacDonald (87-241) requested that we reserve strto* names to
implementors in <stdlib.h>. Prosser observed that we should
also explicitly reserve names in the external name space when
we reserve function names. Better wording to be provided
later in the meeting.
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Darnell Proposal Revisited

The Committee resumed discussion of Darnell's proposal
(87-243) that we give special meaning to function parameters
of array type. A declaration of the form

int % aad €in € wabP, fint VO int vl )i

promises that va, vb, and vc do not overlap and hence may be
vectorized.

There was considerable discussion of alternate notations,
since some members expressed concern that existing programs
would break if all array type parameters had special meaning.
One  proposal - was . to  restrickt. the special meaning to array
types decalred within prototypes, sifioa  thig &S newer
notation.

Straw vote:
17 restrict vall meaning to prototypes
18" use new syntax
lots have some facility a la Darnell's proposal

There was more discussion.

Straw vote:
2 no new syntax for Darnell's proposal
lots some new syntax

A final resolution was deferred until later in the meeting.
Subgroups

The Committee broke into -SibgEtups - €0 preprocess the
remaining technical contributions.

Subgroup Presentations

Johnson presented several editorial changes by Korpela
(87-246) . He suggested removing the definition of function,
adding rationale on unspecified vs. undefined, and clarifying
the meaning of a "stable" volatile object. Accepted wlth 'no
objection.

Weil presented an assortment of edits from 0Ol son(Bil=232
which were accepted with no objection.

MacDonald (87-242) requested that we introduce a type
definition "extended" and wuse it in place of "double" for
<math.h> arguments and function “return’ "types. Lewis, from
Apple, was present to second these changes, as a way of
improving support for IEEE floating point.

There was much discussions:



54.

X3J1ll 87-249, page 24

Straw vote: :
5 wuse extended instead of double in <math.h>

19 R

MacDonald requested that we define the Geturn vailue ..of: atan
over. . the closed -interval [-pi/2,'+pi/2] instead of the open
interval. Accepted with no objection.

MacDonald requested that we define the return value of atan?
over the closed interval [-pi, +pi] instead of the half open
interval. After some discussion, accepted with no objection.

MacDonald requested that we say atan2 report a domain error
only 1if atan2(@, @) is not representable, that log and 1logly
report a range error only if log(¥) is not representable, and
that pow report a domain error onty if :pow(@d, : <=0) is: inot
representable.

There was much discussion of whether these changes would make
it impossible to  test  for library errors 1in a portable
rastiicon.

Straw vote:
15 okay if errno not always set by <math.h>
6" no

Final resolution was deferred until later in the meeting.
Aliasing

Jervis reported on a compromise position regarding the
aliasing of const pointers. The Compromise was subscribed to
BY Prossery | and Elliott, who were otherwise Prepared to vote
against the draft with the changes agreed to earliepy:and .~ by
others with a stake in enhancing the Prospects of better
aliasing analysis of C programs.

Jervis proposed adding a third type qualifier, a 1a veonst and
volatile, that would guarantee that an lvalue would have no
ether ‘aliases in Scope. The qualifiers const and volatile
would retain their old meaning, in the absence of this . new
qualifier, and would . take on the new meanings  -in _dts
pPresence.

Jervis presented a table 0of all combinations .of type
qualifiers:

~—— ordinary (optimizable) dvalue

C-- no writes permitted via this lvalue

—V- other agencies can alter this object

—-N only this lvalue reads or writes the object
C-N only this 1lvalue reads object (no writes)
CV- others can alter, . but this Tvalue only.reads
=VN others can alter, but not other 1lvalues

CVN others can alter, but only this lvalue reads
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Plauger's commandment #l11 applies only to C-N and CVN.
Commandment #12 applies only to -VN and CVN.

There was further explanation, and considerable discussion,
of this proposal. Several members expressed nervousness at
making such a change, including adding a keyword, at this
late date. There was strong sentiment, however, that the
semantics had been well explored. i

Weidenhofer asked that the two week rule be invoked to end
discussioly “ “on LENi e pric Brodie, after some thought, ruled
that there was ample justlflcatlon for the dlscu551on, given
the papers prepared on the subject.

Straw vote:
36 add noalias type qualifier
@ no

The " actual  spelling  of the new keyword was deferred until
later in the meeting.

Monday Papers

Jervis presented a request from Clunie (87-238) that we list
repeating a macro parameter name, as in

tdefine x(a; a) 2v%3
as a constraint error. Accepted with no objection.

Jones presented “a¢ request ' from 'tKorpelsd (87-245) that we
clarify the reservation of library external names. Accepted
with no .objection.

Gwyn presented a request from Brader (87-238) that we not
regiire tthatiadsarray - printed iwithog .55 .bedinuld ztermimated
(beyond ' "the! last chdracter printed). Accepted¢ withe ‘no
objection.

Other clarifications also accepted were to say that all null
pointers <compare equal, .to fix the description of fopen
append mode, and to add a footnote emphasizing that multiple
calls to the same’ function”may-occur‘'atvexitl

Gwyn presented several areas of conflict between POSIX and
the draft. OPEN_MAX and PATH_MAX have been changed recently
by - IEEE 16€3 to  have different meaning than in the draft.
There are also a number of additional macros defined by POSIX
in <limits.h> that are not permitted by the draft.

There was considerable discussion of how to resolve the
differences,

Strawtvote':
16 get POSIX to change
18 change the draft to match POSIX
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Plauger/Farance

"Move we tell IEEE 1003 that their Draft 12 is unacceptable
because: o/l sconflicts sin s&kimits . hd>e"

Motion carried, 20/1/8.

Meissnef, abstain -- a shouting match will only do damage.
Gwyn will draft a letter to POSIX stating objections.
Gwyn/Plum

"Move we .reéname  <limits.h>  as  <stdlim.h>, and redefine
OPEN_MAX (min/max 8), and PATH MAX (min/max 255) to match
POSIX standard, if IEEE 10603 does not conform by 3l Dec 87.

Motion carried, 16/3/5. Gwyn asked if we need to define the
evaluation order for integer constant expressions, to clarify
the effect of dividing by zero, for instance. In paEtliculbanr
he - asked  if £ il 2/8) were short circuit evaluatad at
compile time. The consensus was  that it is. Hence thHe
expression is well formed.

Osten (87-239, 87-249) proposed a new  grammar - forg
declarations to minimize the number of reduce/reduce
conflicts in" the current grammatical description.

Straw vote:
4 adopt new grammar for declarations
EAE  ne

Bradley (87-248) asked that we make it implementation defined
whieh sbinary -files. truncate on:- . write. and which do . The
consensus was that, so long as an implementation provides at
leastw oneiuform of tbinany £iles-that does nok truncate on.
WELEegu i il e contorming!l. Akl ‘other '‘forms of file I1/0 may be
viewed as useful, if nonconforming, extensions. Bradley
accepted this interpretation.

Plum reported an observation by Tolland k87 -251 % Ehat. our
current rule for..when,;g..format. switches.. from  fixed . to
exponential format 1is off by one from current practice s = A
change to match current practice was ageepted-. withrno
objection.

MacDonald requesteds oni;cbehalf of Bray (87-244) that we add
the keyword unshared, as a type qualifier;. to-rtheinlist.iof
common .extensions. After some discussion, the request was

" withdrawn.

MacDonald revisited <math.h> errors. He proposed that we
permit a function to return an encoding for plus or minus
inflaityidnidien of setfing errpo.. with «thae understanding
that HUGEryAL would then be plus infinity. Qtherwisge, if a
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function' returns a y:NANe #Enot.; aiy inumber).  w:then, errnof . is
assuredly set to -EDOM.

With this understanding, his requested changes to atan2, -log,
logl®, and pow were accepted with no objection.

MacDonald requested that we drop the requirements that +E be
the same as @+E, and -E be the same as @-E, since they are
not i g L LREFS LE] oatslng i spo.dinti s kel gl Accepted . .with : no
objection.

MacDonald presented a request from Hough (87-259) that we
clarafy i that icell W produces a, correct resultiswhether K or not
its value 1is representable as an integer type. Plauger
objected, saying the description of <math.h> already makes
this clear.  No change was accepted.

Prosser presented a request (87-259 #12) that we require
translators not to feold (1.6/3.0) at translation time,:1if the
rounding ..mode ;can.change.at run.time.. Rlauger .insisted :that
this:is ,alreadyv.qovered ;by . the .Tas 1if% rule,

Prosser presented a request (87-258 #9) that we add a code to
FLT ROUNDS for rounding the halfway case away from zero. Not
accepted.

Prosser presented a request (87-250 #17) that we say fmod(x,
@) either..return.@.or report.a domain error. . .Aecepted. with
no objection.

Wording Changes
Brodie asked for volunteers for a draft review committee .. ko
meet  at  AT&T Summit NJjeniZ.Jag.88...Prosses.wilkl .senve as

master of ceremonies.

Hudson, Johnson, Crockett, MacDonald, Weidenhofer, Gwyn,
Elliott, and Plauger will participata in the draft review.

A number of ©proposed wording changes were distributed for
review by the Committee.

Several: changes to.translation limits were" aceepkedy with.itno
obgecition.

Wording changes describing file truncation were accepted with
no objection:

Reservation of str{a-z]* names in <stdlib.h)> for;implementors
caused some discussion. Deferred until later in the meeting.

Gwyn proposed that we honor an IEEE 1003 request to permit
drge i ctomdiberizare - lon nicalds o tow imalng Accepted with ..no

objection.

Changes: to . 'ungetc, fopen, fseek, and . fflosh, agreed to
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earlier, were accepted with no objection.

Changes to clarify how the key argument is used by bsearch
were accepted with no objection.

Changes in the description of constant expressions were
accepted with no objection.

Additions to localeconv were accepted with no objection.

Other wording changes agreed to earlier in the meeting were
reviewed and accepted with no objection.

Prosser outlined the changes needed to accompany the new type
qualifier.

He  defipned & “"handle". as  that part  of - an -lvalue that
designates the address of an object.

~An implementation is allowed to behlfave ' -a&s®>-i gV Ofhere i gt gy
separate copy of each object associated with each handle of
an lvalue with noalias-qualified type.

Calling a functidsn that “has“a parameter of- type pointer to
noalias-qualified type effectively passes along rights to
that handle's copy.

Returning from such a function effectively copies back the
object pointed at by the pointer parameter.

There was more elucidation and discussion.

Straw vote:
lots adopt noalias type qualifier
g no

Various candidate spellings were PEoposed-‘for  thHe'" ‘pnew
keyword.

Straw voter
k6 noalias
I9. unaliased
3% safe
1 unique
2 unshared

Straw vote:
23 ineal iasg
14 ‘unaliased
Jervis/Meissner

"Move we adopt this stuff."

Motion carried, Lot s/0 L1
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Weidenhofer, abstain —-—- makes me nervous.

Jackson, yes but -- if we muddy it up, will vote no on draft.

Elliott (87-119) proposed that we permit freopen with a null’
filename argument to reopen the specified stream with a
change of mode. There was some discussion as to whether this
was always possible.

Straw vote:
14 permit mode change on freopen(NULL, ...)
2 RS ool

No motion made.
Summary of Decisions Reached

Brodie despaired of summarizing all of the decisions agreed
to during the week, so he did not ask Plauger to give his
usual recital.

Vote on Submission for 2nd Public Review
Prosser/Elliott

"Move we send out the amended draft for second public
review."

A roll call vote was requested:

Prosses;;i yes
Baumbach, yes
Weidenhofer, no -- no longer C with grouping,
noalias makes me nervous
BevEon, yes
Jervis, yes
Jaeschke, yes
Mickey, vyes
Davies, vyes
Fosbury, yes
MacDonald, yes
Mevers, yes
Meissner, yes
Andrews, yes
Earance; yes
Jackson,..yes
Jeter , yes
Meloy, yes
Osten, yes
EXliott), wyes
Hudson, "yes
Schrecker, yes
Brodie, vyes
Kotikian, yes
Rasbold, yes
Prodehl, yes
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Jenkins, yes
Weil, yes

Paton, yes

Schubert, yes

Williams, yes

Plum, yes

Johnson, yes

Bradley, no -- unhappy with grouping of signed arithmetic
Jones, yes

Rosenthal, yes

Richardson, yes

Sutton, yes

Khushf, vyes

Bixler, yes

Gwyn, yes

Rozakis, vyes

Plauger, yes

Motion carried, 39/2/1.

Brodie asked Weidenhofer and Bradley if they felt that they
had sufficient discussion time on the issues to which they
had objected. Both <conceded that no additional discussion
time would have helped.

Prosser asked that the review committee be given reasonable
latitude 'in responding to 'a "partiail response from POSIX.
There was no objection. :

Action Items

Plauger reviewed the action items agreed to duringy the®: week.
These are marked in these minutes with a ** in the left
margin.

Future X3J11 Meeting Schedule

The schedule for future meetings is now:

18-22 Apr 88 Nashua NH Honeywell

15-19 Aug 88 Cupertino CA Borland/Tandem/H-P
12-16 Dec 88 Seattle WA Microsoft

10-11 Apr 89 Phoenix AZ Brodie

Other Business
Weidenhofer will do the mailing for the next meeting.

Plum set 25 Mar 88 as the cutoff date for the last mailing.
Material must reach him by that date to be included.

Prosser agreed to produce diff marks vs. the current Frafe,
for the next draft.

Brodie agreed to review X3 acceptance and maintenance
procedures and report on them at the next meeting.
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The Committee thanked Tymlabs for hosting the meeting.
Adjournment |

Hudson/

"Move we adjourn."

Motion carried, lots/@.

The meeting adjourned at 11:55 a.m. on Friday, 11 Dec 87.

Attachments:
Attendance Sheets [Not cwvenlaXxed To LST/S//4

Revised Agenda Si“~P¢1 o Save Fo%gcy.



