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Unification of Traits

Nori hi ro Kumagai
Shar p Corporation

96. 1. 30
1. Introduction

There are several problens in the specification of character traits in
the "26 Sep. 1995" WP(95-0185/N785).

(1) The specification is conpl ecated because of there are two
different character traits, 'string char traits’ and 'ios traits’
W have to pass two different traits to sone nenber functions of
string class handling iostream

Both ’string _char_traits’ and 'ios_traits’ has al nost the sane
role to handle a set of character container type and its rel ated
functions. There are a |ot of nmenber functions whose
functionality is overl apped between both of the traits.

So we propose to unify both of the traits, to define single
character traits so as to provide the second tenpl ate paraneter
for string/iostreamclasses. This |eads us sinpler nmenber
function interfase of the string class which handl e iostream

(2) We cannot specify two or nore different int_type, pos_type,
of f_type, state_type definitions to the ios_traits. Each of them
is fixed to an inplenentation-defined type for any different
character container types. Because we really need to sone nethod
to specify two different int _type in two cases the character
contai ner type is char and wchar_t. There need sone inprovenent
of the specification of the current WP.

Sonme Japanese nenbers have pointed them out (95-0210/N0810,

95- 0064/ N664). This docunent propose a specification of unified
traits, reflecting some of the results of discusson in Tokyo (Nov.
95).

2. Approach
[ Basi ¢ Discipline]

* No nore new functions/features are added. Oherw se, sone functions
have di sappeared in the result of sinplify.

* | have give nore clearer description, especially for constraints
upon the character container type, 'charT , and relation between
traits and character container type during specialization

* Al of the |ocal e-dependent functions are renoved. |nplementation
is expected to invoke sone character classification fuctions (for
exanple, is_whitespace in ios_traits) in the locale object inbued to
the i ostream obj ect.

[ Appr oach]

W can classify all of the types and nenmber functions in
string_char_traits and ios_traits into the followi ng categories.
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I) character container type, charT and the functions whose signature
has no ot her types/classes than ’'char_type’

type: char _type
functions: assign, eq, ne, It, conpare, length, find, copy, assign

1) functions whose signature contains other types/classes than
"char _type’

not eof, to_char type, eq_int_type, get _state, get pos.
I11) defined types, int_type, state_types, pos_types, and off_types.
I'V) character constant functions, eos, eof, newine.
V) | ocal e-dependent functions, is_whitespace.

Al most all functions in category (1), nmost of which are from
string_char_traits, are needed in iostreanms, so thery are expected to
consi st of mnimul set of the trais menber functions. A tenplate
struct ’'char _traits’ is for holding such the functions.

Different definitions of functions either in category (IlI) or in (IIl1I)
shal | be provided for each of the different character container types.
They are not in the tenplate definitions of 'char_traits’ but shal
appear in the each specialization of the traits.

For each of the types and nenber functions, | have nade it clear
whether it shall be referred in string class or not, and whether in
iostreamclass or not. This cause to nmake it easy to provide new
character container type. For exanple, in case we want to provide a
character container type and its related traits, all we need is to
define the types and functions which referred only in streamcl ass
only. There is no need to take any care about types and functions for
i ostreans.

In category (IV), both of the eos, newline functions have their
correspondi ng single-byte characters, "\0", '\n’, respectively; so it
can be represented as char _type(0), char_type(’'\n), if every
character container type shall have integral constructor. Note that
the meai ng of both of the characters are |ocal e-i ndependent so we
cannot rely on the local e class.

The function, '"is_whitespace', originally introduced to provide
flexibility of the definition of whitespace by preparing it in traits.
Di scussion in Tokyo neeting reveals that it cause sone inefficiency to
ski p whitespaces. The |ocale class has now provided a set of nenber
functions for skipping whitespaces, so the whitespace testing function
inthe traits is elimnated with no fear for |ackness of such the
functionality.

3. Changes nade in this specification

The following is the exception for the rule not to change any function
si gnat ur e;

1) [call-by-value interface] There is sone inconsistency about the
character argunent in function signatures. Those in
string_char_traits adopts pass-by-reference, on the contrary, those
inios_traits specifies call-by-val ue.
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| have decided all of the functions pass by value. Because usua
character container types are expected to be small and

val ue-oriented, copying in invokation of the functions cause not so
much perfornmance degradati on.

2) [integer constructor for character container types] In order to
elimnate functions returns sone character constants, such as
eos(), eof (), newine(), we need functionality to convert sone
character (or integral) constant, such as '\n’, '\0', ECF, into
such constant val ue of the container type.

3) [elinmnated function list]

is_del is renoved according to the discussion in Tokyo neeting.

4. New specification

The description of types and functions in traits common to both string
and iostreamis appended in clause 20(CGeneral utilities library), so
tenpl ate definition of char _traits and two of its specialised versions
are defined in the header <utilities>.

The specific features to each of string/iostreans are described in top
of each clause, that is, clause 21(strings) and clause 27(i ostreans).

In following I will show an i nage of new specification about traits

In this description, the box surrouned with '# characters express
change request in sone specific area in the WP. | hope these box will
not appear in the next version of WP.

R HHHH R H

## the second paragraph in 17.2.1.2 Requirenments [lib.structure.requirnments]
## rewite the forner description to latter

HURHHHHH TR H

From

< The string and i ostream conmponents use an explicit representation
< of operations required of tenplate argunents. They use a tenplate
< class nane XXX traits to define these constraints.

> The string and iostream conponents use an explicit representation
> of operations required of tenplate argunents. The operations

> required are defined as the constraints of the tenplate class,

> std::char_traits, specified in Cause 20(20.5), 21(21.1.1.1), and

> 27(27.4.2).

HHHHBHHHBHHH B H B H B H B H B H B H B H B H B H R H R H R H R H R H R
## rewite second paragraph in [lib.utilities]
BHAHBHHHBHHHBHHHBHHH B H B H B H B H B H B H B H B H R H B H A H AR
From

< The follow ng subcl auses describe utility and all ocator
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< requirenents, utility conmponents, function objects, dynam c nmenery
< managenent utilities, and date/tine utilities, as sunmarized in
< Tabl e 37.

To:

> The follow ng subcl auses describe utility and all ocator

> requirenents, utility conmponents, function objects, dynam c nmenery
> managenent utilities, generic requirements of character traits, and
> date/time utilities, as summarized in Table 37.

HERHHHHH TR HH T H T H T H R H R R
## [lib.utilities.traits] Subclase 20.5 should be appended as foll ows;
BRBHHRHH AR AR AR R A R H R AR R R AR R R

20.5 Character traits

Thi s subclase contains a tenplate class for representing {\it
character traits}, 'char_traits’ and two specializations (’'char’ and
"wechar _t’ versions) of it.

Most cl asses specified in each of the clause 21(string), and cl ause
27(iostream) need a set of defined types and functions to ensure their
behavi or. These types and functions are provided as a set of defined
types and static nmenber functions in the tenplate paraneter, 'traits’
Thi s subcl ause al so describes these functions with the information
which library needs it.

In order to specialize for generating an tenplate string or a tenplate
iostreamclass to handl e a character container type, CHAR T, we can
specify it and its related character traits, TRAITS T, as a pair of
the tenpl ate parameters, charT and traits

The struct TRAITS T represents a character traits related to the
character container type, holding one or nore types and static nmenber
functions to be referred in the inplenentation of such the tenplate
classes. In order to ensure behavior of objects of the specialized
cl asses, CHAR T shall satisfy certain requirenments and TRAITS T shall
hol ds the set of types and nenber functions which satisfy other

requi renents, these requirenments depends on the cagegoly of tenplate
classes (for exanple, strings and iostreans).

In this subclase, the requirenents conmon to all of the tenplate

cl asses whose tenplate paraneters are 'charT and 'traits’ are

descri bed. Those which specific to a certain category of tenplate

cl asses are described in each clause (in clause 21 for strings, clause
27 for iostreans).

In this subclase, also, a tenplate struct of character traits
"char _traits’ which holds all of the type and nenber functions conmon
to all the category of tenplate cl asses.

The specialized traits for CHAR T, ’'char_traits<CHAR T> shall hold
all of the types and menber functions defined in all of the categories
of the tenplate classes(currently, those in clause 21 and cl ause 27).
Two specialized traits, 'char_traits<char> and 'char_traits<wchar _t>’
shal | be provided.

20.5.1 Definitions
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[lib.utilities.traits.definitions]
Additional definitions of terns:

HHRHHHHH T T R R
## In the follow ng description, those of 'character’ and ’'character

## container type’ are the same as in 27.1.1, so the correspondi ng

## items in 27.1.1 now shoul d be renpved.

BRBHHRHH AR AR R A AR R AR R R R R AR R AR

-- character: In clause 21, 27, and subclause 20.5, the term
"character"” means any unit el enents which, treated sequenatially,
can represent text. The term does not only mean char and wchar _t
type objects, but any val ue which can be repersented by a type
whi ch provides the definition specified in this clause.

-- character container type: Character container type is a class or a
type used to represent a {\it character}. It is used for one of
the tenplate paraneters of the string and iostreamclass tenplates.
A character container class shall have a tribial constructor and
destructor and a copy constructor and copu assi gnment operator that
preserves its value and senmantics

-- traits: Traits is a class (structure) which represents a set of the
defined types and functions neccesary for handling character
objects in any inplenentation of the string library and/or the
iostream library.

-- NTCTS (Null Term nated Character Type Sequence): A {\it
null -term nated character type string} is a sequence of character
type, charT, that precede the termination null character type val ue
(charT(0)).

20.5.2 Character traits requirenments [lib.utilities.traits.requirenments

]

nanespace std {
tenpl ate <cl ass charT> struct char_traits<charT> {
typedef charT char _type;

static void assign (char_type& cl1, char_type c2);

static bool eq (char_type cl, char_type c2);

static bool ne (char_type cl1, char_type c2);

static bool It (char_type cl, char_type c2);

static int conpare (const char_type* sl, const char_type* s2, size t n);
static size_ t length (const char_type* s);

static const char_type* find (const char_type* s, int n, const char_type& a);
static char_type* copy (char_type* sl1, const char_type* s2, size_t n);

static char_type* assign (char_type* s, size_t n, char_type a);

H
}

The tenplate struct 'char_traits’ takes a parameter which represents

character container type, spelled 'charT in the follow ng, and hol ds
a part of these types and static nenber functions that relate to the

character container type, charT.

Those related to any other types specific to a library clause (for
exanple, related to int_type, pos_type, off_type and state_type in
i ostreans) are described in each cl ause.
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In the follow ng subclauses (20.5.2.1, 20.5.2.2), the token 'charT
represents the paraneter of the traits.

20.5.2.1 defined type 'char_type’ [lib.utilities.traits.char.type]

typedef charT char_type;

Descri ption:

The defined type,

paraneter of 'char_

char_type’ is used to refer the tenplate
traits’ in the inplementation of the

string/iostreamlibraries.

Requi res

charT shall provide constructor whose argunment is an 'char’ type
Two val ues, charT(0), and charT('\n’), represent end-of-string and

new i ne char acter

respectively, for the character container type.

20.5.2.2 traits nenbers

HHH T R H R R HHHHHHHHHH R
# The following is based on the description of 27.1.1.2
HHHHHHHHHHHH AR R R B R R R A R A R R

In each of the follow ng function descriptions, paragraphs |abelled by

"Rel ated Libraries:

specify the library category whose cl asses need

the function so as to ensure their behavior

static void assign (char_type& cl, char_type c2);

Effects: Assigns c2 to cl

Rel ated Libraries:

static bool eq (char_

Returns: cl1 == c2

Rel ated Libraries:

static bool ne (char_

Returns: !cl == c2

Rel ated Libraries:

static bool It (char_

Returns: cl < c2

Rel ated Libraries:

string(clause 21) and, iostream(clause 27).

type cl, char_type c2);

string(clause 21) and, iostreamclause 27).

type cl, char_type c2);

string(clause 21) and, iostreamclause 27).

type cl, char_type c2);

string(clause 21).

static int conpare (const char_type* sl, const char_type* s2, size_t n);

Ef f ects:
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for (size_t i =0; i < n; ++i, ++sl, ++s2)
if (ne (*sl1, *s2))
return It (*sl1l, s2) ? -1: 1
return O;

Rel ated Libraries: string(clause 21).

static size t length (const char_type* s);
Effects: return the length of NTCTS pointed to by the paraneter, s.
size t len = 0;
while (ne (*s++, charT(0))) ++len;
return | en;

Returns: the length of NTCTP pointed to by the paraneter, s.

Rel ated Libraries: string(clause 21) and, iostrean(clause 27).

static char_type* copy (char_type* sl1l, const char_type* s2, size t n);

Ef fects:

char_type *s = si1;

for (sizet i = 0; i < n; ++i) assign (*sl++, *s2++);
return s;

Rel ated Libraries: string(clause 21) and, iostrean(clause 27).

static const char_type* find (const char_type* s, int n, const char_type& a);

Effects: Determines the |owest pointer p, if possible, such that al
of the followi ng conditions hold true:

+*p::a
+s<=p<s+n

Returns: p if the function can determ ne such a value for p.
O herwi se, returns O.

Rel ated Libraries: string(clause 21).

static char_type* nove (char _type* sl1, const char_type* s2, size t n);
Effects: Copies elements. For each integer i in the range [0, n),
perfornms assign (sl1[i], s2[i]). Even when s2 is in the range

[s1,s1+n), the inplenentation shall copy the character correctly.
Returns: sl.

Rel ated Libraries: string(clause 21) and, iostrean(clause 27).

static char_type* assign (char_type* s, size t n, char_type a);

Effects: For each integer i in the range [0,n), performs assign(s[i],a).
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Returns: s.

Rel ated Libraries: string(clause 21) and, iostrean(clause 27).

20.5.2.4 char_traits specializations [lib.utilities.char.traits.special
i zations]

nanespace st d{
struct char_traits<char>
struct char_traits<wchar _t>;

}

The header <utilities> declares two structs that are specializations
of the tenplate struct ’char_traits’

The struct char _traits<char> is the 'char’ type specialization of the
tenplate struct 'char_traits’, which contains all of the types and
functions necessary to ensure the behaviors of the classes in clause
21 and 27.

The types and static nmenber functions are described in
27.1.2[lib.iostreans.reqmts.char.traits] in detail

#H## 21.1. 1. 2[lib.string.char.traits. menbers]| ###H##HAHHBHBHHBHFHHBHHRHY
# CHANGE ALL OF THE DESCRIPTION IN 21.1.1.2 WTH THE FOLLOW NG
HHRHHHHH T H T R

21.1.1.2 char_traits nmenbers

Requi renent s

Traits applied as one of the tenplate paraneters, traits, to sone of
the classes in this clause shall contain all of the types and the
foll owi ng types and functions specified in

20.5.2[lib.utilitles.traits.requirenents].

char _type;
static void assign(char_type& cl, char_type c2);

static bool eq(char_type cl, char _type c2);

static bool ne(char_type cl, char_type c2);

static bool It(char_type cl1, char_type c2);

static int compare(const char_type* s1, const char_type* s2, size_t n);
static size t length(const char_type* s);

static const char_type* find(const char_type* s, int n, const char_type& a);
static char_type* copy(char_type* sl1l, const char_type* s2, size t n);

static char_type* assign char_type* s, size_t n, char_type a);

BHHHBHHHBHHH B H B H B H B H B H R H R H R H R R H R H R R
## Repl ace all of the occurence 'string_char _traits’ with 'char _traits’
## in the clause 21.

BHUHBHHH B H B H R H R H R H R H R H R H R H R H R H R

### 27.1.1 [1ib.iostreans. definitions] #####HHHHARBBHHHHARHHHHHHARRRHY
## Renove descritpitopthe two itens, "character" and "character

## cont ai oner type" fromthis subcl ause because they noved to 20.5.1.
## Append the followi ng definition of "underlaid multibyte character
## streant
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HHBHBHBHEHEHH B HBH BB R R R A AR R R R R R

-- underlaid multibyte character stream W sonetinmes use byte-stream
medi un{for exanple, files, or comunication channels) in exchangi ng
character sequense between other entities outside the program
execution. In case we want to support such a nedi um by iostream
we represent a character object with a sequence of one or nore
nunber of bytes, so it can be regard as a multi byte character, such
a byte-streamnediumis called {\it underlaid nultibyte character
streant.

In streanbuf (or its derived) class object, we need to convert
between a character represented in a character container type and a
mul ti byte character. This conversion is performed to invoke menber
functions | ocal e::codecnv facet with the inbued | ocal e object.
These nenber functions need a conversion state, represented with a
"state_type' object, related to the current point (byte offset) on
the underlaid nultibyte character stream represented with a
"streanoff’ object.

VWhen repositioning occur in such a streanbuf class object, it
requires not only the current point but the related conversion
state, so 'pos_type’', which holds enough information to
repositioning, shall have information equivalent to a pair of
"streanoff’ and ’'state_type’

I mpl i mantati on may provide the wchar_t specialized version of
"basic_filebuf’ class which treat byte streamon file as an
mul ti byte character string. 1In this case, a type 'nbstate t’
defined in <cwchar>is available as ’'state_type’

#H## 27.1.2 [lib.iostreans. typeandnenber. reqnt s] ###HAHHBHAHHBHHHHAHHEH
## Rewite all of the subclause as foll ows
HUHHHHHHH R R HH TR TR R R R R R R R R R RS

27.1.2 requirenents of char_traits nenbers [lib.iostreans.reqnts.char.traits]

The followi ng describes a set of defined types and static nenber
functions necessary for the iostream cl asses one of whose tenplate
paranmeter is traits. The traits provided in the specialization of the
i ostream cl asses shall holds all of these types and nenber functions.

char _type;

int_type;

of f _type;

pos_type;

state_type;

static void assign (char_type& cl, char_type c2);

static bool eq (char_type cl, char_type c2);

static bool ne (char_type cl, char _type c2);

static bool It (char_type cl, char _type c2);

static int conpare (const char_type* sl1l, const char_type* s2, size_t n);
static size_t length (const char_type* s);

static char_type* copy (char_type* sl1, const char_type* s2, size_t n);
static const char_type* find (const char_type* s, int n, const char_type& a);
static char_type* nove (char_type* sl1l, const char_type* s2, size t n);
static char_type* assign (char_type* s, size t n, char_type a);

static char_type not_eof (int_type c);

static char_type to_char_type (int_type c);

static bool eqg_int_type (int_type cl, int_type c2);
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static state_type get_state (pos_type pos);
static pos_type get_pos (streanpos fpos, state type state);
27.1.2.1 defined type 'char_type’ [lib.iostreans. char.types]
typedef CHAR T char_type

The type, ’'char_type’ is used to refer the character container type
in the inplenentation of the library classes defined in this clause.

Rel ated C asses:
Al'l of the classes that has a traits paraneters defined in this
cl ause.

27.1.2.3 defined type "int_type’ [lib.iostreams.int.types]

typedef INT_T int_type;

Requi res
For a certain character container type, CHAR T, a rel ated contai ner
type, INT_T shall be a type or a class which can represents all of
the valid characters converted fromthe corresponding CHAR T type
values as well as an end-of-file value, |INT_T(ECF).
The type, 'int_type' represents another character container type
whi ch can holds end-of-file to be used as the return type of sone of
the iostream cl ass nmenber functions.

Rel ated Cl asses:

Al'l of the classes that has a traits paraneters defined in this
cl ause.

27.1.2.4 defined type 'of f_type’ [lib.iostreanms. of f.types]
typedef OFF_T off _type;
Requi res:
For a streanbuf or its derived classes specialized for CHAR T and
TRAIT T, a type or class, OFF_T is used to define ’off_type in the
traits and represent offsets to positional information(footnote 221)
for the specialized streanbuf (or its derived) class.

It is used to represent:

-- a signed displacenent, measured in characters, froma specified
position within a sequence.

-- an absolute position within a sequence.

The value OFF_T(-1) can e used as an error indicator

The effect of passing to any function defined in clause 27 an OFF_T
val ue not obtained froma function defined in clause 27 (for

exanpl e, assigned an arbitrary integer), is undefined, except where
ot herwi se not ed.
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Convertible to type POS_T.(Footnote 222). But no validity of the
resulting POS_T value is ensured, whether or not the OFF_T value is
val i d.

Rel at ed Cl asses:

Al of the classes that has a traits paranmeters defined in this
cl ause.

27.1.2.5 defined type 'pos_type’ [lib.iostreans. pos.types]
typedef POS_T pos_type;
Requi res

For a streanbuf or its derived classes specialized for CHAR T and
TRAIT T, a type or class, POS T is used to define 'pos_type for
seek operation. It can store all the information necessary to
reposition on the specialized streanbuf (or its derived) class.

The type, 'pos_type’ represent the type used for seek operation in
the inplenentation of the streanmbuf (and its derived) classes
defined in this clause.

Rel ated Cl asses:

Al'l of the classes that has a traits paraneters defined in this
cl ause.

27.1.2.6 defined type 'state_type’ [lib.iostreanms. state.type]
typedef STATE T state type
Requi res:

For a streanbuf or its derived classes whose underlaid streamis
mul ti byte character stream and specialized for CHAR T and TRAIT_T, a
type or class, STATE T is used to define "state type’ in the traits
and represent the conversion state type or class which is applied to
"codecnv’ facet defined in clause 22(localization library).

HERHHHHH TR HH T H T H T H R H R TR
## The following is the sane in 27.1.2.6, please cut & paste.
HHRHHHHH TR H T H R H R

In the follow ng table,

-- '"P refers to type POS T,

-- 'p and 'q refer to an values of type PCS T,
-- "0 refers to type OFF_T,

-- "0 refers to a value of type OFF_T,

-- i’ refers to a value of type "int’.

<<<<Tabl e 77: should be inserted here>>>

The beavior of the streamafter restoring the position with a POS T
val ue nodified using any other arithnetic operation is undefined.

The stream operati ons whose return type is POS T may return
POS T(OFF_T(-1)) as an invalid POS_T value to signal an error
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The conversion POS T(OFF_T(-1)) constructs the invalid POS_T val ue,
which is available only for conparing to the return value of such
nmenber functions.

Rel at ed O asses:

Al of the streanbuf or its derived classes whose underlaid stream

is multibyte character stream
27.1.2.8 Static menber functions [lib.iostreans.traits.func
tions]

The following static nenber functions shall satisfy the requirenents
specified in the 20.5.2. 2.

static void assign (char_type& cl1, char_type c2);

static bool eq (char_type cl1, char_type c2);

static bool ne (char_type cl, char_type c2);

static bool It (char_type cl, char _type c2);

static int conpare (const char_type* sl, const char_type* s2, size t n);
static size_ t length (const char_type* s);

static char_type* copy (char_type* s1, const char_type* s2, size_t n);

static const char_type* find (const char_type* s, int n, const char_type& a);
static char_type* nmove (char_type* sl1, const char_type* s2, size_t n);

static char_type* assign (char_type* s, size t n, char_type a);

As well as the above functions, the traits, TRAITS T shall holds the
followi ng static nenber functions so as to ensure the behavior of
cl asses specified in "Related C asses"

static char_type not_eof (int_type c);

Returns: ¢, if ¢ !'=int_type(EOF), otherw se sone val ue not
"int_type(EOF)’ .

Rel ated Classes: Al of the classes that has a traits paraneters
defined in this clause.
static char_type to_char_type (int_type c);
Returns: c, if ¢ !=int_type(EOF), otherw se an unspecified val ue.
Rel ated C asses: All of the classes that has a traits paranmeters
defined in this clause.
static bool eqg_int _type (int_type cl, int_type c2);
Returns: true if cl is equal to c2, otherw se fal se
Rel ated Cl asses: Al of the classes that has a traits paraneters
defined in this clause.
static state type get _state (pos_type pos);

Returns: A ’'state_type' value which represents the conversion state
in the obhect ’pos’
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Rel ated Cl asses: Al of the streanbuf or its derived cl asses whose
underlaid streamis nultibyte character stream

static pos_type get pos (streanpos fpos, state type state);

Ef fects: Constructs a 'pos_type’ value which represent the stream
position on the underlaid nultibyte character stream specified by
"fpos’ and the conversion state at the correspondi ng position on
the underlaid nultibyte character stream

Returns: A 'pos_type’ value which consists of the values of ’'fpos’
and 'state’.

Rel ated Cl asses: All of the streanbuf or its derived cl asses whose
underlaid streamis nultibyte character stream

### 27.1.2 [lib.iostreans.type. rqnt s] #####RHHHHHHHRHHHHHHHREHHHHHRT
## 27.1.2 has shrinked (where only SZ T is defined) and shifted to

## 27.1. 3.

HHRHHHHH T H T R

27.1.3 Type requirenents [lib.iostreams.type.rqgnts]
There are a type needed for inplementing the iostreamclass tenpl ates.
27.1.3.1 Type SZ_ T

A type that represents one of the signed basic integral types. It is
used to represent the nunber of characters transferred in an I/0O
operation, or the size of 1/0O buffers.

#H## 27.4 [lib.iostreans. base] ####HAH#HHBHHHHTHHAHFHHBHHAHIHHBH T THHH

## renoved the declaration of '"ios_traits<char> and 'ios_traits<wchar_t>
## fromthe 'Header <ios> synopsis’

BHUHBHHH B H B H B H B H R H R H R H R H R H R H R H R H R H R H R R

#H# 27.4.1 [1ib.stream types] ###HAHAHHBHHHHTHHAHTHHBHHBHIHHBH TR H
## renoved whol e of this subsection because the role of this description
## has noved to 27.1.2.

BHUHBHHH B H B H B H B H B H R H R H R H R H R H R H R H R H R H R R

#H# 27.4.2 [lib.ios.special.char.traits] ####HHAHHHHBHHAHTHHBHTHHTHHH
## rewite all of the description with the foll ows;

## Now only char_traits<char>, and char_traits<wchar_t> are provided.
BHUHBHHH B H B H B H B H R H R H R H R H R H R H R H R H R H R H R R

27.4.2 specialization of char _traits
27.4.2.1 struct char_traits<char>

nanespase std {
struct char_traits<char> {
typedef char char _type;
typedef int int_type;
t ypedef streanpos pos_type;
typedef streanoff off_type;
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typedef nbstate t state_type;

static void assign (char_type& cl, char_type c2);
static bool eq (char_type cl, char _type c2);
static bool ne (char_type cl, char _type c2);
static bool It (char_type cl1, char_type c2);
static int conpare (const char_type* sl1l, const char_type* s2, size_t n);
static size_t length (const char_type* s);
static const char_type* find (const char_type* s, int n, char_type a);
static char_type* copy (char_type* sl1l, const char_type* s2, size t n);
static char_type* assign (char_type* s, size t n, char_type a);
static char_type not_eof (int_type c);
static char_type to_char_type (int_type c);
static bool eqg_int_type (int_type cl, int_type c2);
static state_type get state (pos_type pos);
static pos_type get _pos (streanpos fpos, state type state);
i
}
As described 20.5.2.3, the header <utilities> declares a
specialization of the tenplate struct, 'char _traits<char> . It is for
narrow oriented i ostreamclasses. It holds all of the types and

menber functions described in 27.1.2
( [lib.iostreans.typeandnmenber.reqnts]).

The defined types for 'int_type , 'pos_type', ’'off_type and
"state type' is 'int’', 'streanpos’, 'streanoff’, 'nbstate_ t’
respectively.

The type, ’'streanpos’ is an inplenentation-defined type that satisfies
the requirenents in 27.1.2.5.

The type, 'streanoff’ is an inplenentation-defined type that satisfied
the requirenents in 27.1.2.4.

The type, 'nbstate_t’ is defined in <cwchar>, which can represent any
of the conversion states possible to occur in inplenentation-defined
set of supported nultibyte character encoding rules.

27.4.2.2 struct char_traits<wchar_t>

nanespace std {
struct char_traits<wchar_t> {
typedef wchar _t char _type;
typedef wint _t int_type;
t ypedef wstreanpos pos_type;
typedef wstreanoff off_type;
typedef nbstate t state_type;

static void assign (char_type& cl, char_type c2);

static bool eq (char_type cl, char _type c2);

static bool ne (char_type cl1, char_type c2);

static bool It (char_type cl1, char_type c2);

static int conmpare (const char_type* sl1, const char_type* s2, size_t n);
static size_t length (const char_type* s);

static const char_type* find (const char_type* s, int n, char_type a);
static char_type* copy (char_type* sl1l, const char_type* s2, size t n);
static char_type* assign (char_type* s, size t n, char _type a);

static char_type not_eof (int_type c);
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static char_type to_char_type (int_type c);

static bool eq_int_type (int_type cl, int_type c2);

Sstatic state_type get_state (pos_type pos);

static pos_type get _pos (streanpos fpos, state type state);

1
}
As described 20.5.2.3, the header <utilities> declares a
speci alization of the tenplate struct, 'char_traits<wchar_t>. It is
for wide-oriented iostreamclasses. It holds all of the types and

menber functions described in 27.1.2
( [lib.iostreans.typeandnenber.reqnts]).

The defined types for 'int_type, 'pos_type', ’'off_type and
‘state_type is 'wint_t', 'wstreanpos', 'wstreanoff’, 'nbstate_t’
respectively.

The type, ’'wstreanpos’ is an inplenentation-defined type that satisfies
the requirenents in 27.1.2.5.

The type, "wstreanoff’ is an inplenentation-defined type that satisfied
the requirenents in 27.1.2.4.

Two pairs of types, 'streanpos’ and 'wstreanpos’, and ’'streanoff’ and
"wstreanoff’ may be different, respectively in such inplenmentation
that adopt no shift encoding in narrow oriented iostreans but supports
one or nore shift encodings in w de-oriented iostreans.

The type, 'nbstate t' is defined in <cwchar>, which can represent any
of the conversion states possible to occur in inplenentation-defined
set of supported multibyte character encoding rules.

HERHHHHH T
## Replace all of the occurence 'ios_ traits’ with 'char_traits’ in

## the clause 27.

HHRHHH B R AR H R H P AR HH R HH R R T R R T R R R H



