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Chapter 1

Status

1.1 Implementation Status

1.1.1  C++ 1998/2003

1.1.1.1 Implementation Status

This status table is based on the table of contents of ISO/IEC 14882:2003.

This section describes the C++ support in mainline GCC, not in any particular release.

1.1.1.2 Implementation Specific Behavior

The ISO standard defines the following phrase:

[1.3.5] implementation—-defined behavior Behavior, fora well-formed program construct and cor-
rect data, that depends on the implementation and that each implementation shall document.

We do so here, for the C++ library only. Behavior of the compiler, linker, runtime loader, and other elements of "the implemen-
tation" are documented elsewhere. Everything listed in Annex B, Implementation Qualities, are also part of the compiler, not the
library.

For each entry, we give the section number of the standard, when applicable. This list is probably incomplet and inkorrekt.
1.9 [intro.execution]/11 #3 If isatty (3) is true, then interactive stream support is implied.

17.4.4.5 [lib.reentrancy] Non-reentrant functions are probably best discussed in the various sections on multithreading (see
above).

18.1 [lib.support.types]/4 The type of NULL is described under Support.

18.3 [lib.support.start.term]/8 Even though it’s listed in the library sections, libstdc++ has zero control over what the cleanup
code hands back to the runtime loader. Talk to the compiler people. :-)

18.4.2.1 [lib.bad.alloc]/5 (bad_alloc), 18.5.2 [lib.bad.cast]/5 (bad_cast), 18.5.3 [lib.bad.typeid]/5 (bad_typeid), 18.6.1 [lib.exception]/8
(exception), 18.6.2.1 [lib.bad.exception]/5 (bad_exception): The what () member function of class std: :exception, and
these other classes publicly derived from it, returns the name of the class, e.g. "std: :bad_alloc".

18.5.1 [lib.type.info]/7 The return value of std: :type_info: :name () is the mangled type name. You will need to call
c++filt and pass the names as command-line parameters to demangle them, or call a runtime demangler function.
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Section Description Status Comments

18 Language support

18.1 Types Y

18.2 Implementation properties Y

18.2.1 Numeric Limits

182.1.1 Class tqnplate. . %
numeric_limits

18.2.1.2 numeric_limits v
members

18.2.1.3 float_round_style Y

18.2.1.4 float_denorm_style Y

18.2.1.5 pumeric_limits Y
specializations

18.2.2 C Library Y

18.3 Start and termination Y

18.4 Dynamic memory %
management

18.5 Type identification

18.5.1 Class type_info Y

18.5.2 Class bad_cast Y

18.5.3 Class bad_typeid Y

18.6 Exception handling

18.6.1 Class exception Y

18.6.2 Violaton Y
exception-specifications

18.6.3 Abnormal termination Y

18.6.4 uncaught_exception Y

18.7 Other runtime support Y

19 Diagnostics

19.1 Exception classes Y

19.2 Assertions Y

19.3 Error numbers Y

20 General utilities

20.1 Requirements Y

20.2 Utility components

20.2.1 Operators Y

20.2.2 pair Y

20.3 Function objects

20.3.1 Base Y

20.3.2 Arithmetic operation Y

20.3.3 Comparisons Y

20.3.4 Logical operations Y

20.3.5 Negators Y

20.3.6 Binders Y

2037 Adap.tors for pointers to %
functions

203.8 Adaptors for pointers to %
members

20.4 Memory

20.4.1 The default allocator Y

20.4.2 Raw storage iterator Y

20.4.3 Temporary buffers Y

20.4.4 Specialized algorithms Y

20.4.4.1 uninitialized_copy Y

20.4.4.2 uninitialized fill Y

20.4.4.3 uninitialized_fill n Y

20.4.5 Class template auto_ptr Y

20.4.6 C library Y

21 Strings

21.1 Character traits

2111 Char.acter traits v
requirements

21.1.2 traits typedef Y
char traits
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20.1.5 [lib.allocator.requirements]/5 "Implementors are encouraged to supply libraries that can accept allocators that encapsu-
late more general memory models and that support non-equal instances. In such implementations, any requirements imposed
on allocators by containers beyond those requirements that appear in Table 32, and the semantics of containers and algorithms
when allocator instances compare non-equal, are implementation-defined." There is experimental support for non-equal alloca-
tors in the standard containers in C++98 mode. There are no additional requirements on allocators. It is undefined behaviour to
swap two containers if their allocators are not equal.

21.1.3.1 [lib.char.traits.specializations.char]/3,4, 21.1.3.2 [lib.char.traits.specializations.wchar.t]/2, 21.3 [lib.basic.string /6 ba-
sic_string::iterator, basic_string::const_iterator, 23.* [lib.containers]’s foo::iterator, 27.* [lib.input.output]’s foo::*_type, oth-
ers... Nope, these types are called implementation-defined because you shouldn’t be taking advantage of their underlying types.
Listing them here would defeat the purpose. :-)

21.1.3.1 [lib.chartraits.specializations.char]/5 1 don’t really know about the mbstate_t stuff... see the codecvt notes for what
does exist.

22.%* [lib.localization] Anything and everything we have on locale implementation will be described under Localization.
23.%* [lib.containers] All of the containers in this clause define size_type as std::size_t and difference_type as std::ptrdiff_t.
26.2.8 [lib.complex.transcendentals/9 1 have no idea what complex<T>’s pow (0, 0) returns.

27.4.2.4 [lib.ios.members.static/2 Calling std: :ios_base: :sync_with_stdio after I/O has already been performed on
the standard stream objects will flush the buffers, and destroy and recreate the underlying buffer instances. Whether or not the
previously-written 1/O is destroyed in this process depends mostly on the ——enable—-1ibio choice: for stdio, if the written
data is already in the stdio buffer, the data may be completely safe!

27.6.1.1.2 [lib.istream::sentry], 27.6.2.3 [lib.ostream::sentry] The 1/O sentry ctor and dtor can perform additional work than the
minimum required. We are not currently taking advantage of this yet.

27.7.1.3 [lib.stringbuf.virtuals]/16, 27.8.1.4 [lib.filebuf.virtuals]/10 The effects of pubsetbuf/setbuf are described in the
Input and Output chapter.

27.8.1.4 [lib.filebuf.virtuals]/16 Calling fstream: : sync when a get area exists will... whatever £f1ush () does, I think.

1.1.2 C++ 2011

This table is based on the table of contents of ISO/IEC JTC1 SC22 WG21 Doc No: N3290 Date: 2011-04-11 Final Draft
International Standard, Standard for Programming Language C++

In this implementation the —std=gnu++11 or —std=c++11 flag must be used to enable language and library features. See
dialect options. The pre-defined symbol ___cplusplus is used to check for the presence of the required flag. GCC 5.1 was
the first release with non-experimental C++11 support, so the API and ABI of features added in C++11 is only stable since that
release.

This status table is based on the table of contents of ISO/IEC 14882:2011.

This section describes the C++11 support in mainline GCC, not in any particular release.

1.1.2.1 Implementation Specific Behavior
For behaviour which is also specified by the 1998 and 2003 standards, see C++ 1998/2003 Implementation Specific Behavior.
This section only documents behaviour which is new in the 2011 standard.

17.6.5.12 [res.on.exception.handling] There are no implementation-defined exception classes, only standard exception classes
(or classes derived from them) will be thrown.

17.6.5.14 [value.error.codes] The error_category for errors originating outside the OS, and the possible error code values
for each error category, should be documented here.

18.6.2.2 [new.badlength] what () returns "std: :bad_array_new_length".
20.6.9.1 [allocator.member]/5 Over-aligned types are not supported by std: :allocator.

20.7.2.2.1 [util.smartptr.shared.const] When a shared_ptr constructor fails bad_alloc (or types derived from it) will be
thrown, or when an allocator is passed to the constructor then any exceptions thrown by the allocator.
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Section Description Status Comments

18 Language support

18.1 General

18.2 Types Y

18.3 Implementation properties

18.3.2 Numeric Limits

18323 Class templat§ . v
numeric_limits

18.3.2.4 numeric_limits v
members

18.3.2.5 float_round_style N

18.3.2.6 float_denorm_style N

18.3.2.7 num.er.ic._limits Y
specializations

18.3.3 C Library Y

18.4 Integer types

18.4.1 Header.<cstdint> v
Synopsis

18.5 Start and termination Partial C 1.1brary .depende:ncy fo.r

quick_exit, at_quick_exit

18.6 Dynamic memory %
management

18.7 Type identification

18.7.1 Class type_info Y

18.7.2 Class bad_cast Y

18.7.3 Class bad_typeid Y

18.8 Exception handling

18.8.1 Class exception Y

18.8.2 Class bad_exception Y

18.8.3 Abnormal termination Y

18.8.4 uncaught_exception Y

18.8.5 Exception Propagation Y

18.8.6 nested_exception Y

18.9 Initializer lists

18.9.1 Initializer list constructors Y

18.9.2 Initializer list access Y

18.9.3 Initializer list range access Y

18.10 Other runtime support Y

19 Diagnostics

19.1 General

19.2 Exception classes Y

19.3 Assertions Y

19.4 Error numbers Y

19.5 System error support

19.5.1 Class error_category Y

19.5.2 Class error_code Y

19.5.3 Class L Y
error_condition

1954 Comparison operators Y

19.5.5 Class system_error Y

20 General utilities

20.1 General

20.2 Utility components

20.2.1 Operators Y

20.2.2 swap Y

20.2.3 forward/move helpers Y
Function template

20.2.4 declval Y

20.3 Pairs

20.3.1 In general

20.3.2 Class template pair Y

20.3.3 Specialized algorithms Y

20.3.4 Tuple-like access to pair Y

272035 Piecewise construction Y
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20.7.2.0 [util.smartptr.weakptr] what () returns "bad_weak_ptr".
20.8.11.1 [func.wrap.badcall] what () returns "bad_function_call".
20.8.9.1.3 [func.bind.place]/I There are 29 placeholders defined and the placeholder types are CopyAssignable.

20.11.7.1 [time.clock.system]/3, /4 Time point values are truncated to t ime_t values. There is no loss of precision for conver-
sions in the other direction.

20.15.7 [meta.trans]/2 aligned_storage does not support extended alignment.

21.2.3.2 [chartraits.specializations.charl6_t], 21.2.3.3 [char.traits.specializations.char32_t] The types ul6streampos and
u32streampos are both synonyms for fpos<mbstate_t>. The function eof returns int_type (-1). char_traits<charl
will transform the "noncharacter” U+FFFF to U+FFFD (REPLACEMENT CHARACTER). This is done to ensure that to_int_type
never returns the same value as eo £, which is U+FFFF.

22.3.1 [locale] There is one global locale for the whole program, not per-thread.

22.4.5.1.2 [locale.time.get.virtuals], 22.4.5.3.2 [locale.time.put.virtuals] Additional supported formats should be documented
here.

22.4.7.1.2 [locale.messages.virtuals] The mapping should be documented here.
23.3.2.1 [array.overview] array<T, N>::iteratoris T+ and array<T, N>::const_iteratorisconst T=.

23.5.4.2 [unord.map.cnstr], 23.5.5.2 [unord.multimap.cnstr], 23.5.6.2 [unord.set.cnstr], 23.5.7.2 [unord.multiset.cnstr] The de-
fault minimal bucket count is O for the default constructors, range constructors and initializer-list constructors.

25.3.12 [alg.random.shuffle] The two-argument overload of random_shuffle uses rand as the source of randomness.
26.5.5 [rand.predef] The type default_random_engine is a synonym for minstd_rando0.

26.5.6 [rand.device] The token parameter of the random_device constructor can be used to select a specific source of
random bytes. The valid token values are shown in the list below. The default constructor uses the token "default™".

"default" Select the first available source from the other entries below. This is the only token that is always valid.
"rand_s" Use the MSVCRT rand_s function. This token is only valid for mingw-w64 targets.

"rdseed", "rdrand" or "rdrnd" Use the [A-32 RDSEED or RDRAND instruction to read from an on-chip hardware ran-
dom number generator. These tokens are only valid for x86 and x86_64 targets when both the assembler and CPU support
the corresponding instruction.

"darn" Use the Power ISA-3.0 DARN ("Deliver A Random Number") instruction to read from an on-chip hardware random
number generator. This token is only valid for 64-bit powerpc targets when both the assembler and CPU support the
corresponding instruction.

"hw", "hardware" Use any available CPU instruction to read from an on-chip hardware random number generator. This is
equivalent to trying each of the following and using the first that is supported: "rdseed""rdrand""darn"

"arc4random", "getentropy" Use the named C library function, if available on the target.

"/dev/urandom", "/dev/random" Use the named character special file to read random bytes from. These tokens are
only valid when the device files are present and readable by the current user.

"mt19937", seed value When no source of nondeterministic random numbers is available amersenne_twister_engine
will be used. An integer seed value can be used as the token and will be converted to an unsigned long using
strtoul. These tokens are only valid when no other source of random bytes is available.

An exception of type runtime_error will be thrown if a random_device object is constructed with an invalid token, or if
it cannot open or read from the source of random bytes.

26.5.8.1 [rand.dist.general] The algorithms used by the distributions should be documented here.

26.8 [c.math] Whether the rand function introduces data races depends on the C library as the function is not provided by
libstdc++.
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27.8.2.1 [stringbuf.cons] Whether the sequence pointers are copied by the basic_stringbuf move constructor should be
documented here.

27.9.1.2 [filebuf.cons] Whether the sequence pointers are copied by the basic_filebuf move constructor should be docu-
mented here.

28.5.1 [re.synopt], 28.5.2 [re.matchflag], 28.5.3 [re.err] syntax_option_type,match_flag_typeanderror_type
are unscoped enumeration types.

28.7 [re.traits] The blank character class corresponds to the ctype_base: :blank mask.
29.4 [atomics.lockfree] The values of the ATOMIC_xxx_LOCK_FREE macros depend on the target and cannot be listed here.

30.2.3 [thread.req.native]/l native_handle_type and native_handle are provided. The handle types are defined in
terms of the Gthreads abstraction layer, although this is subject to change at any time. Any use of nat ive_handle is inherently
non-portable and not guaranteed to work between major releases of GCC.

thread The native handle type is a typedef for __gthread_t i.e. pthread_t when GCC is configured with the posix
thread model. The value of the native handle is undefined for a thread which is not joinable.

mutex, timed_mutex The native handle type is __gthread_mutex_t* ie. pthread_mutex_t« for the posix
thread model.

recursive mutex, recursive_timed mutex The native handle typeis ___gthread_recursive_mutex_t« i.e.
pthread_mutex_t* for the posix thread model.

condition_variable The native handle typeis __gthread_cond_t« i.e. pthread_cond_t * for the posix thread
model.

30.6.1 [futures.overview]/2 launch is a scoped enumeration type with overloaded operators to support bitmask operations.
There are no additional bitmask elements defined.

1.1.3 C++ 2014

In this implementation the —std=gnu++14 or —std=c++14 flag must be used to enable language and library features. See
dialect options. The pre-defined symbol ___cplusplus is used to check for the presence of the required flag. GCC 6.1 was
the first release with non-experimental C++14 support, so the API and ABI of features added in C++14 is only stable since that
release.

This status table is based on the table of contents of ISO/IEC 14882:2014. Some subclauses are not shown in the table where the
content is unchanged since C++11 and the implementation is complete.

This section describes the C++14 and library TS support in mainline GCC, not in any particular release.

1.1.3.1 Implementation Specific Behavior

1.1.3.1.1 Filesystem TS

2.1 POSIX conformance [fs.conform.9945] The behavior of the filesystem library implementation will depend on the target
operating system. Some features will not be supported on some targets. Symbolic links and file permissions are not supported
on Windows.

15.30 Rename [fs.op.rename] On Windows, experimental: :filesystem: : rename is implemented by calling MoveFileExW
and so does not meet the requirements of POSIX rename when one or both of the paths resolves to an existing directory. Specifi-

cally, it is possible to rename a directory so it replaces a non-directory (POSIX requires an error in that case), and it is not possible

to rename a directory to replace another directory (POSIX requires that to work if the directory being replaced is empty).
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Section Description Status Comments

18 Language support

18.1 General

18.2 Types Y

18.3 Implementation properties

18.3.2 Numeric Limits

18323 Class templat§ . v
numeric_limits

18.3.2.4 numeric_limits v
members

18.3.2.5 float_round_style N

18.3.2.6 float_denorm_style N

18.3.2.7 num.er.ic._limits Y
specializations

18.3.3 C Library Y

18.4 Integer types

18.4.1 Header.<cstdint> v
Synopsis

18.5 Start and termination Partial C 1.1brary .depende:ncy fo.r

quick_exit, at_quick_exit

18.6 Dynamic memory %
management

18.7 Type identification

18.7.1 Class type_info Y

18.7.2 Class bad_cast Y

18.7.3 Class bad_typeid Y

18.8 Exception handling

18.8.1 Class exception Y

18.8.2 Class bad_exception Y

18.8.3 Abnormal termination Y

18.8.4 uncaught_exception Y

18.8.5 Exception Propagation Y

18.8.6 nested_exception Y

18.9 Initializer lists

18.9.1 Initializer list constructors Y

18.9.2 Initializer list access Y

18.9.3 Initializer list range access Y

18.10 Other runtime support Y

19 Diagnostics

19.1 General

19.2 Exception classes Y

19.3 Assertions Y

19.4 Error numbers Y

19.5 System error support

19.5.1 Class error_category Y

19.5.2 Class error_code Y

19.5.3 Class L Y
error_condition

1954 Comparison operators Y

19.5.5 Class system_error Y

20 General utilities

20.1 General

20.2 Utility components

20.2.1 Operators Y

20.2.2 swap Y

20.2.3 exchange Y

20.2.4 forward/move helpers Y
Function template

20.2.5 declval Y

20.3 Pairs Y

20.4 Tuples Y

0.5 Compile-time integer
sequences

o ('1ass template e
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Paper Title Status Comments

N3662 C++ Dynamic Arrays N Array Extensions TS
A proposal to add a utility

N3793 class to represent optional Y Library Fundamentals TS
objects

N3804 Any library proposal Y Library Fundamentals TS
Invocation type traits, but

N3866 dropping N Library Fundamentals TS
function_call_operator.

N3905 gg(s)t;er:g/girie:tr(:f; £ Y Library Fundamentals TS

N3915 apply() call a function with Y Library Fundamentals TS
arguments from a tuple

7 Polymorphic memory Partial (missing pool

N3916 resource and buffer resource  Library Fundamentals TS

resources
classes)

N3920 Extending shared_ptr to Y Library Fundamentals TS
support arrays
string_view: a

N3921 non-owning reference to a Y Library Fundamentals TS
string

N3925 A sample proposal Y Library Fundamentals TS

N3932 Variable Templates For Y Library Fundamentals TS
Type Traits

N4100 File System Y Link with -Istdc++fs

Table 1.4: C++ Technical Specifications Implementation Status

1.1.4 C++ 2017

In this implementation the —std=gnu++17 or —std=c++17 flag must be used to enable language and library features. See
dialect options. The pre-defined symbol ___cplusplus is used to check for the presence of the required flag. GCC 9.1 was
the first release with non-experimental C++17 support, so the API and ABI of features added in C++17 is only stable since that
release.

This section describes the C++17 and library TS support in mainline GCC, not in any particular release.

The following table lists new library features that are included in the C++17 standard. The "Proposal" column provides a link
to the ISO C++ committee proposal that describes the feature, while the "Status" column indicates the first version of GCC that
contains an implementation of this feature (if it has been implemented). The "SD-6 Feature Test" column shows the corresponding
macro or header from SD-6: Feature-testing recommendations for C++.

Note 1: This feature is supported in GCC 7.1 and 7.2 but before GCC 7.3 the ___cpp_11ib macro is not defined, and compilation
will fail if the header is included without using —std to enable C++17 support.

Note 2: This feature is supported in older releases but the ___cpp_1ib macro is not defined to the right value (or not defined at
all) until the version shown in parentheses.

Note 3: The Parallel Algorithms have an external dependency on Intel TBB 2018 or later. If the <execution> header is
included then —1tbb must be used to link to TBB.

Note 4: The mathematical special functions are enabled in C++17 mode from GCC 7.1 onwards. For GCC 6.x or for C++11/C++14
define__ STDCPP_WANT_MATH_SPEC_FUNCS__ to anon-zero value and test for _ STDCPP_MATH_SPEC_FUNCS__ >=
201003L.

The following status table is based on the table of contents of ISO/IEC 14882:2017. Some subclauses are not shown in the table
where the content is unchanged since C++14 and the implementation is complete.
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Library Feature Proposal

Status

SD-6 Feature Test

constexpr

PO154R1 12.1
std: :hardware_{constructive,destructive}_interference_size

_ cpp_lib_hardware_interfe
>= 201603

Core Issue 1776:
Replacement of class

cpp_lib_launder

objects containing reference POISTRI 71 >= 201606
members
Wording for ' N4259 6.1 _ cpp_lib_uncaught_gxcept:
std: :uncaught_exceptions >= 201411
C++17 should refer to C11
instead of C99 POO63R3 o1
_ has_include (<variant>),
Variant: a type-safe union _ _cpp_lib_variant
for C++17 POOSER3 7.1 >= 201603 (since 7.3, see
Note 1)
Library Fundamentals V1 _igz_iz; lz;: itizi B i
};S fi();?lp;ilent& PO220R1 & >_= 2 OI6 0 3_(since 7.3, see
P Note 1)
__has_include (<any>)|,
Library Fundamentals V1 __cpp_lib_any >=
TS Components: any PO220RT 71 201603 (since 7.3, see
Note 1)
Library Fundamentals V1 —:;;_ii; llslfii(;;tiiZE—VleV
Zi ff;nPOSET;t:qi P0220R1 71 >_: 2 OI6 0 3_(since 7.3 ,_see
9— Note 1)
Library Fundamentals V1 __has_include (<memory_resc
TS Components: P0220R1 9.1 _ cpp_lib_memory_resource
memory_resource >= 201603
Library Fundamentals V1 __cpp_lib_apply >=
TS Components: apply PO220RI 7 201603
Library Fundamentals V1 ,
TS Components: P0O220R1 7.1 —cpp_Lib_shared pty arra;
>= 201603
shared_ptr<T[]>
Library Fundamentals V1 _ _cpp_lib_boyer_moore_sear
TS Components: Searchers PO220RI 7 >= 201603
Library Fundamentals V1 __cpp_lib_sample
TS Components: Sampling PO220R1 7 >= 201603
Constant View: A proposal
forastd::as_const POOO7R1 7.1 __cpp_lib_as_const
helper function template >= 201510
Improving pair and tuple N4387 6.1 N/A
I;la}iegofrrcf)i;futi(l;: P0209R2 7.1 _ cpp_lib_make_from_|tuple
PPy >= 201606
Removing auto_ptr,
random_shuffle (), N4190 No (kept for backwards
And Old <functional> compatibility)
Stuff
Deprecating Vestigial
Library Parts in C++17 POT74R2 121
Making
std::owner_less more PO0074R0 7.1 __cpp_lib_transparent_ope:
flexible >= 201510
Esi;n:sf;id:eSSOf should LWG2296 7.1 __cpp_lib_addressof_|conste
p >= 201603
Saf<.e conversions in N4039 6
unique_ptr<T[]>
LWG 2228: Missing
SFINAE rule in unique_ptr ~ N4366 6

templated assignment

Re-enabline S

co 11 enable chared f1


https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0154r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0137r1.html
https://www.open-std.org/JTC1/sc22/WG21/docs/papers/2014/n4259.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0063r3.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0088r3.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0220r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0220r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0220r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0220r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0220r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0220r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0220r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0220r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/n4387
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0209r2.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2014/n4190.htm
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0174r2.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/p0074r0.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0304r0.html#2296
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2014/n4089.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/n4366.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0033r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2014/n4169.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2014/n4277.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0005r4.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0358r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0253r1.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0040r3.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/p0163r0.html
https://www.open-std.org/JTC1/sc22/WG21/docs/papers/2014/n3911.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/n4389.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/p0006r0.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/p0013r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0185r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0077r2.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0258r2.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/p0092r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0505r0.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0426r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0254r2.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0272r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2014/n4258.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2014/n4284.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/n4510.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0084r2.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2014/n4279.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0083r3.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2014/n4280.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/p0031r0.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0024r2.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/p0025r0.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0295r0.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/p0030r1.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0226r1.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0218r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0219r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0392r0.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0317r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0152r1.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2015/n4508.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2017/p0156r2.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2017/p0298r3.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0067r5.html
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0032r3.pdf
https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2016/p0307r2.pdf
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Section Description Status Comments
21 Language support
21.1 General
21.2 Common definitions
21.3 Implementation properties
21.3.1 General
2139 Header.<limits>

Synopsis
2133 Floating—point type
properties
21.3.3.1 float_round_style N
21.3.3.2 float_denorm_style N
2134 Class teplplatf? . v
numeric_limits
2135 Header'<climits> Y
synopsis
2136 Header.<cfloat> v
Synopsis
21.4 Integer types
2141 Header'<cstdint> Y
synopsis
21.5 Start and termination Partial C 1.1brary .dep endt“tncy fo'r
quick_exit, at_quick_exit
216 Dynamic memory
management
21.6.1 Header <new> synopsis
2162 Storage a}location and %
deallocation
21.6.3 Storage allocation errors Y
21.6.4 Pointer optimization barrier Y
21.6.5 Hardware interference size Y
21.7 Type identification Y
21.8 Exception handling
2181 Header.<exceptior1>
synopsis
21.8.2 Class exception Y
21.8.3 Class bad_exception Y
21.84 Abnormal termination Y
21.8.5 uncaught_exceptions Y
21.8.6 Exception Propagation Y
21.8.7 nested_exception Y
21.9 Initializer lists Y
21.10 Other runtime support Y
22 Diagnostics
22.1 General
22.2 Exception classes Y
223 Assertions Y
22.4 Error numbers Y
22.5 System error support
23 General utilities
23.1 General
23.2 Utility components
2321 Header'<utility>
synopsis
23.2.2 Operators Y
2323 swap Y
23.24 exchange Y
23.2.5 Forward/move helpers Y
2396 Function template %
as_const
Function template
23.2.7 declval Y
Floating-point types up to
64-bit are formatted usino



https://github.com/ulfjack/ryu
https://github.com/fastfloat/fast_float
https://uxlfoundation.github.io/oneDPL/parallel_api_main.html
https://gcc.gnu.org/bugzilla/show_bug.cgi?id=66146
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Paper Title Status Comments
A generalized callable .

N4076 Y Library Fundamentals 2 TS
negator

N4273 Uniform Container Erasure Y Library Fundamentals 2 TS
Greatest Common Divisor

N4061 and Least Common Y Library Fundamentals 2 TS
Multiple

N4066 Delimited iterators Y Library Fundamentals 2 TS

N4282 The Worl'd s Dumbest Y Library Fundamentals 2 TS
Smart Pointer

N4388 Const-Propagating Wrapper Y Library Fundamentals 2 TS

N4391 make_array, revision 4 Y Library Fundamentals 2 TS

N4502 Support for the C++ Y Library Fundamentals 2 TS

. Detection Idiom, V2 Ty

N4519 Source-Code Information Y Library Fundamentals 2 TS

Capture
N (components from V1 are

N4521 Merge Fundamentals V1 still in namespace Library Fundamentals 2 TS

into V2
fundamentals_vl)

POO13R1 Loglcal Opgrator Type Y Library Fundamentals 2 TS
Traits (revision 1)

N4531 std::rand replacement, Y Library Fundamentals 2 TS
revision 3

P0O21