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Changestothe Decimal TR sincethe PDTR Ballot

Document N2849 supersedes N2732, which was the subject of the PDTR ballot. This
document is a comprehensive list of the differences between the two documents, apart
from minor changes to formatting and presentation. These changes are aso identified

using red text and strikethrough-text in N2849 itself.

1. Changethe second paragraph of * 2 Conventions’ asfollows:

Although this report describes extensions to the C++ standard library, vendors may
choose to implement these extensions in the C++ language tranglator itself. This practice
is permitted so long as all well-formed programs are accepted by the implementation, and
the semantics of those programs which do not have undefined or implementation-defined
behavior are the-same as the same-as-they-woudld-be-had if the extensions had taken the
form of alibrary. [Note: Thisallows, for instance, an implementation to produce a
different result when the extension is implemented in the C++ language trand ator, for
programs that are ill-formed when the extension isimplemented as alibrary.]

The result of deriving a user-defined type from st d: : deci mal : : deci mal 32,
std::deci mal :: deci nal 64, or std: : deci nal : : deci mal 128 is undefined.

2.1n“ 3.1 Characteristics of decimal floating-point types,” change Table 1 as
follows:

Format decimal 32 || decimal64 || decimal 128
Coefficient length in digits || 7 16 34
Maximum Exponent (Emax) 97 385 6145
Minimum Exponent (Emin) -94 -382 -6142

3. Change*3.2.2.4 Conversion to integral type” asfollows:

operator |long |long() const;

ReturnsEffects: Returns the result of the conversion of *t hi s to thetypel ong | ong-as

H-performed-by-the-expression | r oundd32( ~1 hi s) whilethe decimal-rounding
direction-mode3-5-2} FE_DEC-TOAMRD-ZERO-ist+h-effect: by discarding the fractional

part (i.e., the value is truncated toward zero). If the value of the integral part cannot be
represented by the integer type or *this hasinfinite value or isNAN, the “invalid’
floating-point exception shall be raised and the result of the conversion is unspecified.



4. Change*“3.2.3.4 Conversion to integral type” asfollows:

operator long long() const;

RetumsEffects Returnsthe result of theconverson of thi s to thetypel ong | ongsas

dweetrenmede{%%%]—l;&DEGJFG\AARD—ZER%#eﬁeet by dlscardl ng the fractl onal

part (i.e., the value is truncated toward zero). If the value of the integral part cannot be
represented by the integer type or *this hasinfinite value or is NAN, the “invalid’
floating-point exception shall be raised and the result of the conversion is unspecified.

5. Change*3.2.4.4 Conversion to integral type” asfollows:
operator long |long() const;

RetumsEffects Returnsthe result of theconverson of thisto thetypel ong | ong-as

dweetrenmede{%%%]—e&eee#gAARD—ZER%neﬁeet by dlscardl ng the fractl onal

part (i.e., the value is truncated toward zero). If the value of the integral part cannot be
represented by the integer type or *this hasinfinite value or is NAN, the “invalid’
floating-point exception shall be raised and the result of the conversion is unspecified.

h he Eff | f “3.2.5 Initialization from fici nent”
as follows:

Effects: JAf—theA,Lal4;&eeeeﬁ—x—]:(9 %eut&deef—the#angeef—vatu&sthapeanhe

Returns an obj ect of the approprl ate deC| mal fI oatl ng point type with the val ue coetf X

exponent
10 , rounded as in IEEE-754, if necessary. If an overflow condition occurs, then the

value of the macro ERANGE isstored iner r no.

[Note: In cases where the desired coefficient is greater than ULLONG_MAX or less than
LLONG M N, it will be preferable to initialize an object of decimal floating-point type by
extracting its value from a string literal using one of the st rt od functions or iostreams.
Also, see 4.1 --end note.]

7. Add new function “3.2. nversion ic floating-poin '

float decinmal 32 _to _float (decimal 32 d);
float decimal 64_to _float (decinal 64 d);
float decinmal 128 to_fl oat (deci nal 128 d);
float decinmal _to float(decinal 32 d);
float decinmal _to float(decinal 64 d);
float decinmal _to_float(decinmal 128 d);

Returns: If std: :nuneric_linmts<float>::is_iec559 == true, returnsthe result of
the conversion of dto f | oat , performed asin IEEE 754-2008. Otherwise, the returned
value isimplementation-defined. See 4.2.



doubl e deci nal 32_t o_doubl e (deci mal 32 d);

doubl e deci mal 64_t o_doubl e (deci mal 64 d);

doubl e deci mal 128 _t o_doubl e(deci mal 128 d);

doubl e deci mal _to_doubl e(deci mal 32 d);

doubl e deci mal _to_doubl e(deci mal 64 d);

doubl e deci mal _to_doubl e(deci nmal 128 d);
Returns: If std: : nuneric_|inmts<doubl e>::is_iec559 == true, returnsthe result
of the conversion of d doubl e, performed asin |[EEE 754-2008. Otherwise, the returned

value isimplementation-defined. See 4.2.

8.1n “3.3 Additionsto header <linits>", changethe values of
nurmeric |imts<deciml::decinml32>: nmin exponent and
nuneric_linits<decinal::decinal 32> : max_exponent in the example:

static const int nmin_exponent = -94;
static const int nin_exponentl0 = m n_exponent;
static const int nmax_exponent = 97;

static const int nmax_exponent 10 max_exponent ;

9.1n “3.4 Headers <cfloat> and <float.h>" , remove the outdated r eferenceto
<cdecf | oat >:

The header <cdeef | oat > isdescribed in [tr.c99.cfl oat].

10. Changethetitle of subclause*3.4.1 Additionsto hHeader <cfloat> synopsis’,
and update some macr o values as follows:

/1 m ni mum exponent :

#defi ne DEC32_M N_EXP -94
#define DEC64_M N_EXP  -382
#define DEC128_M N_EXP -6142

/1 maxi mum exponent :

#defi ne DEC32_MAX_EXP 97
#defi ne DEC64_MAX_EXP 385
#def i ne DEC128_MAX_EXP 6145

11.Ch thetitle of | “3.4.2 Additionsto hHeader <float.h> synopsis.”
12. Correct th - in“3.4.6 Minimum itiv normal v '
follows:

#def i ne DEC32_SUBNORMAL i npl enent ati on-defi ned
Expansion: an rvalue of type deci mal 32 equal to the minimum positive finite number

-95
that can be represented by an object of type deci mal 32; exactly equal to 0.000001 x 10
#def i ne DEC64_SUBNORMAL i npl enent ati on- defi ned

Expansion: an rvalue of type deci mal 64 equal to the minimum positive finite number
that can be represented by3gg1 object of type deci nal 64; exactly equal to

0.000000000000001 x 10



#def i ne DEC128 SUBNORMAL i npl enent ati on- defi ned

Expansion: an rvalue of type deci mal 128 equal to the minimum positive finite
number that can be represented by an object of t;épg deci mal 128; exactly equal to
61

0.000000000000000000000000000000001 X 10
13.Correct t in “3.5.2 Rounding m " asfollows:

These macros are used by thefe_dec_get round andfe_dec_set r ound functions for
getting and setting the rounding mode to be used in decimal floating-point operations.
14. Update * 3.6 Additionsto <cmath> and <math.h> “ asfollows:

The elementary mathematical functions declared in the standard C++ header <cmat h> are
overloaded by this Technical Report to support the decimal floating-point types. The
macros HUGE_VAL_D32, HUGE_VAL_D64, HUGE_VAL_D128, DEC | NFI NI TY, and DEC_NAN

are defined for use Wlth these functions. \,L\Aiehmeexeepneneﬁsq#p f—FFB%(——aHd—f—m—H—t—he
. ala’ -ﬁ - .ll. .l»ﬁl .l l.. a'aalia’'a 1 : The

foIIOW| ng math functlons are compl etely specmed by 754-2008 and are correctly

rounded:

sqrt, fma, fabs, fmax, fmin, ceil, floor, trunc, round, rint, Iround

[l round, |dexp, frexp, ilogb, |ogb, scal bn, scal bln, copysign

nextafter, remainder, isnan, isinf, isfinite, isnormal, signbit,

fpclassify, isunordered, isgreater, isgreaterequal, isless,

i sl essequal , quantize, and samequant um

The accuracy of other math functions is implementation defined and the implementation
may state that the accuracy is unknown.

15. Change " 3.6.2 <cmath> macros’ asfollows:

#def i ne HUGE_VAL_D32 i mpl enent ati on-defined

Expansion: apositive rvalue of typedeci mal 32 representing infinity.
#def i ne HUGE_VAL_D64 i mpl enent ati on-defined
Expansion: apositive rvalue of type deci mal 64;-hot-necessariy-representable-asa
deci-ral32 representing infinity.
#def i ne HUGE_VAL_128 i mpl enent ati on-defi ned
Expansion: apositive rvalue of type deci mal 128;-Ret-hecessarthy-representableasa
deeiwal64 representing infinity.
#define DEC INFINTY i mpl erent ati on-defi ned

Expansion: an rvalue of type deci mal 32 representing infinity.
#defi ne DEC_NAN i mpl emrent ati on-defi ned

Expansion: an rvalue of type deci mal 32 representing quiet NaN.
deci nmal 32 abs(decimal 32 d);



16. Change * 3.7 Additionsto <cstdio> and <stdio.h>" asfollows:

H Specifies that any following a, A e, E f, F, g, or G
conversions specifier applies to a decinmal 32 argunent.

D Specifies that any following a, A e, E f, F, g, or G
conversions specifier applies to a decinmal 64 argunent.

DD Specifies that any following a, A e, E f, F, g, or G
conversions specifier applies to a decimal 128 argunent.

17. Change * 3.10.2.2 extended num_get virtual functions’ asfollows:

Effects. Theinput characters will be interpreted as described in
[lib.facet.num.get.virtuals], and the resulting value will be stored in val. For conversions
to type decimal 32, decimal 64, and decimal 128, the conversion specifiers are %-g, %g,

and %oDg, respectively.

18. Change “Table 4 -- L ength modifier” asfollows:
type length modifier

decimal32 [|HD

decima64 (| D

decimal128 || LDD

19. Change “3.11 Typetraits’ asfollows.

However, the following expressions shall al yield +rue the same Boolean value, where
dec isone of deci mal 32, deci mal 64, Or deci mal 128:

trl::is_arithmetic<dec>::val ue
trl::is_fundanmental <dec>::val ue
trl::is_scal ar<dec>::val ue
I'trl::is_class<dec>::val ue
trl::is_pod<dec>::val ue

[Note: The behavior of thetypetraitstd: :tr1::is_floating_point isnot altered by
this Technical Report. --end note]




20. Remove subclause “ 4.1 Use of <decfloat.h>":

21. Ch “4.3[now 4.2 V nversions’ asfollows:

In C, objects of decimal floating-point type can be converted to generic floating-point
type by means of an explicit cast. In C++ thisis not possible. Instead, the following

funcUonSdee+aa#—%e—#eng—deubLe—deerﬁaLsz—%e—Leng—deab+£k
e-should be used for

this purpose

deci mal _to fl oat deci mal _to_doubl e deci mal _to_| ong_doubl e

decinmal 32_to _float decinmal 32 _to double decinal 32 to | ong double
decinal 64 _to float decinal 64 _to double decinal 64 to | ong double
deci mal 128 to_fl oat decinmal 128 to_doubl e deci nmal 128 to_| ong_doubl e

C programmers who wish to mai ntar n portabrlrty to C++ should use these

de%r—%i—l—Q—S—t—G—l—Gﬂg—d-eu-bJ—e forms mstead of the cast notailon



