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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Com-
mission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees establis-
hed by the respective organization to deal with particular fields of technical activity. ISO and IEC technical
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ology, ISO and TEC have established a joint technical committee, ISO/IEC JTC 1.

rocedures used to develop this document and those intended for its further maintenarice are desc
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atent rights identified during the development of the document will be'in the Introduction and/
BO list of patent declarations received (see www.iso.org/patents)s
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Technical Specification — C++ Extensions for Coroutines
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routines. These extensions include new syntactic forms and modifications to existing language’se

le International Standard, ISO/IEC 14882:2014, provides important context and specificabion
cument. This document is written as a set of changes against that specification. Instructions t

b ta Tepresent delet

ernational Standard use underlining to represent added text and stri

Normative references lintro.r

e following documents are referred to in the text in such a way that(some or all of their content cor
juirements of this document. For dated references, only the editiem cited applies. For undated ref
b latest edition of the referenced document (including any amendments) applies.

— ISO/IEC 14882:2014, Programming Languages — C++

D /IEC 14882:2014 is hereafter called the C++ Standard? Beginning with Clause 5, all clause and st
mbers, titles, and symbolic references in [brackets|\tefer to the corresponding elements of the C+
rd. Clauses 1 through 4 of this document are unrelated to the similarly-numbered clauses and su
the C++ Standard.

terms and definitions are listéd~in this document. ISO and IEC maintain terminological datali
b in standardization at the-following addresses:

— ISO Online browsing ‘platform: available at http://www.iso.org/obp

— IEC Electropedia?) available at http://www.electropedia.org/

mantics.

for this
modify

add paragraphs are written as explicit instructions. Modifications made directly to e&isting text from the

ed text.

efs]

stitutes
lerences,

bclause
+ Stan-
bclauses

Terms and definitions [intro.defs]

ases for

© ISO/IEC 2017 - All rights reserved


http://www.iso.org/obp
http://www.electropedia.org/
https://iecnorm.com/api/?name=e8a48af14ec145f89b32545ae42ed862

4

4.1

ISO/IEC TS 22277:2017(E)

General [intro]

Implementation compliance [intro.compliance]

Conformance requirements for this specification shall be the same as those defined in subclause 1.4 of the

C++

Standard. [ Note: Conformance is defined in terms of the behavior of programs. — end note]

4.2

An ithplementation that provides support for this document shall define the feature test macro.in)yTalj

4.3

In su

4.4

In sul
"Key

4.5

In su

4.6

In su

Table 1 — Feature-test macro

] Name Value Header ‘

cpp_coroutines 201707 predeclared‘

bclause 1.9 of the C++ Standard modify paragraph 7 to read:

An instance of each object with automatic storage duration (3.7.3) is associated with each entry
into its block. Such an object exists and retains its last-stored value during the execution of the
block and while the block is suspended (by a call of a fuligbion, suspension of a coroutine (5.3.8),
or receipt of a signal).

Lexical conventions

bclause 3.6.1 of the C++ Standard‘add underlined text to paragraph 3.

defined. A program that(defines main as deleted or that declares main to be inline, static,
or constexpr is ill-formed. The function main shall not be a coroutine (8.4.4). The name main
is not otherwise resetved. [ Example: member functions, classes, and enumerations can be called
main, as can entitles/in other namespaces. — end example]

Dynamicsstorage duration [basic.stc.dyna
bclause 37441 of the C++ Standard modify paragraph 4 as follows:

A global allocation function is only called as the result of a new expression (5.3.4), ex called
ditectly using the function call syntax (5.2.2), called indirectly to allocate storage for a coroutine

Feature testing [intro.featy

Program execution [intro.execut

The function main shall not bdused within a program. The linkage (3.5) of main is implementationt

Ires|
le 1.

ion]

[lex|

bclause 2.12 of the C++ Standard add the keywords co_await, co_yield, and co_return to Tgble 4
fvords".
Basic concepts [b

hsic|

mic|

fryme (8 4 A\’ or called indirectly fhw‘mgh calls to the functions in the CH+ standard librars
[ Note: In particular, a global allocation function is not called to allocate storage for objects with
static storage duration (3.7.1), for objects or references with thread storage duration (3.7.2), for
objects of type std: :type_info (5.2.8), or for an exception object (15.1). — end note]
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5!

5.3
Add

5.3.8 Await [expr.ay

Add

Expressions lexpr]

Unary expressions [expr.unary]

await-expression to the grammar production unary-expression:
unary-expression:

yUDl:J’;J,—C'.L‘UICaaL.UIL

++ cast-expression

—-- cast-expression
await-expression
unary-operator cast-expression
sizeof unary-expression
sizeof ( type-id )
sizeof ... ( identifier)
alignof ( type-id )
noexcept-expression
new-exrpression
delete-expression

Lhis subclause to 5.3.

The co_await expression is used to suspend evaluation’ of a coroutine (8.4.4) while awaiting
completion of the computation represented by the g@perand expression.
await-expression:
co_await cast-expression

An await-expression shall appear only in a potentially-evaluated expression within the compound-
statement of a function-body outside ofZa handler (Clause 15). In a declaration-statement or in
the simple-declaration (if any) of a for-init-statement, an await-expression shall appear only in
an initializer of that declaration>statement or simple-declaration. An await-expression shall not
appear in a default argument (8:3.6). A context within a function where an await-ezpression can
appear is called a suspensgon>context of the function.

Evaluation of an await-expression involves the following auxiliary types, expressions, and objects:

— pis an lvalue ndmihg the promise object (8.4.4) of the enclosing coroutine and P is the type
of that objeet:

— a is the_cast-expression if the await-expression was implicitly produced by a yield-expression
(5.20);/an initial suspend point, or a final suspend point (8.4.4). Otherwise, the unqualified-id
awdit_transform is looked up within the scope of P by class member access lookup (3.4.5),
and® if this lookup finds at least one declaration, then a is
p.await_transform(cast-ezpression); otherwise, a is the cast-expression.

yait]

otedatarminad bar apaanoratia g +ho ot rator taad+ flnotione £o0 o0 oo
<t + ¥

01> e ey HHHH e S —ve—apPprIcast

ment a (13.3.1.2), and choosing the best one through overload resolution (13.3). If overload
resolution is ambiguous, the program is ill-formed. If no viable functions are found, o is a.
Otherwise, o is a call to the selected function.

o
S oOF ST TR ECHOR ST Y

P

— e is a temporary object copy-initialized from o if o is a prvalue; otherwise e is an lvalue
referring to the result of evaluating o.

© ISO/IEC 2017 - All rights reserved
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(3-5) — h is an object of type std::experimental: :coroutine_handle<P> referring to the enclo-
sing coroutine.
(3.6) — await-ready is the expression e.await_ready (), contextually converted to bool.
(3.7) — await-suspend is the expression e.await_suspend(h), which shall be a prvalue of type void
or bool.
(3-8) — await-resume is the expression e.await_resume().
4 The await-expression has the same type and value category as the await-resume expression.
5 The await-expression evaluates the await-ready expression, then:
(5.1) — If the result is false, the coroutine is considered suspended. Then, the await-suspend

expression is evaluated. If that expression has type bool and evaluates to false, lthe
coroutine is resumed. If that expression exits via an exception, the exception is caught,)the
coroutine is resumed, and the exception is immediately re-thrown (15.1). Otherwise, c6ntrol
flow returns to the current caller or resumer (8.4.4) without exiting any scopes; (6.6).

(5.2) — If the result is true, or when the coroutine is resumed, the await-resume|expression is
evaluated, and its result is the result of the await-expression.

6 [ Example:

template <typename T>
struct my_future {

bool await_ready();
void await_suspend(std::experimental::coroutine_handle<>);
T await_resume();

};

template <class Rep, class Period>
auto operator co_await(std::chrono::durationu<Rep, Period> d) {
struct awaiter {
std: :chrono: :system_clock: :duration\duration;

awaiter(std::chrono::system_clock: :duration d) : duration(d){}
bool await_ready() const { return duration.count() <= 0; }
void await_resume() {}
void await_suspend(stdirexperimental::coroutine_handle<> h){...}
};
return awaiter{d};

}

using namespaee\std::chrono;
my_future&int> h(Q);

my_future<void> g() {
std::cout << "just about go to sleep...\n";
co_await 10ms;
std::cout << "resumed\n";
co_await h();

auto f(int x = co_await h()); // error: await-expression outside of function suspension context
int all = { co_await h() }; // error: await-ezpression outside of function suspension context

— end ezample|

© ISO/IEC 2017 - All rights reserved
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5.17

Assignment and compound assignment operators [expr.

Add yield-expression to the grammar production assignment-expression.

5.19

assignment-expression:
conditional-expression
logical-or-expression assignment-operator initializer-clause
throw-expression
yield-expression

ass|

Constant expressions [expr.const]

Add

5.20]
Add

bullets prohibiting await-expression and yield-expression to paragraph 2.

— an await-expression (5.3.8);

— a yield-expression (5.20);

Yield [expr.y
h new subclause to Clause 5.
yield-expression:

co_yield assignment-expression

co_yield braced-init-list

A yield-expression shall appear only within a suspension context.of a function (5.3.8). Let e
be the operand of the yield-expression and p be an lvalue naming the promise object of the
enclosing coroutine (8.4.4), then the yield-expression is equivalent to the expression co_await
p.yield_value(e).

[ Example:

template <typename T>
struct my_generator {
struct promise_type {
T current_value;

auto yield_value(T v) {
current_value = std::move(v);
return std::experimentali:suspend_always{};
}
};
struct iterator { ..};
iterator begin()}
iterator end ()

};

my_generator<pair<int,int>> gi() {
for(int i = i; i < 10; ++i) co_yield {i,i};
}
my_generator<pair<int,int>> g2() {
for (int i = i; i < 10; ++i) co_yield make_pair(i,i);

2
J

auto f(int x = co_yield 5); // error: yield-expression outside of function suspension context
int a[l = { co_yield 1 }; // error: yield-expression outside of function suspension context

int main() {
auto rl = g1();

eld]

© ISO/IEC 2017 - All rights reserved
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auto r2 = g2();
assert(std::equal(rl.begin(), ri.end(), r2.begin(), r2.end()));
}

— end example |

6 Statements [stmt.stmt]

6.5 | Iteration statements [stmt.jter]

Add phe underlined text to paragraph 1.

Iteration statements specify looping.
iteration-statement:
while ( condition ) statement
do statement while ( expression ) ;
for ( for-init-statement conditionop:; expressionop:) statement
for co_await,,; ( for-range-declaration : for-range-initializer ) statement

6.5.4 The range-based for statement [stmt.ranged]
Add phe underlined text to paragraph 1.

For a range-based for statement of the form

for co_await,,: ( for-range-declaration : expressiond “statement

let range-init be equivalent to the expression surroumnded by parentheses!

( expression )

and for a range-based for statement of-the form

for co_await,, ( for-range-declaration : braced-init-list ) statement

let range-init be equivalent t@ the braced-init-list. In each case, a range-based for statement is
equivalent to

{
auto && __range' = range-init;
for ( auter \.begin = co_await,,; begin-expr,
__end =, end-expr;
__beginw!= __end;
cowdwait,,, ++__begin ) {
for-range-declaration = *__begin;
statement
}
1

where co_await is present if and only if it appears immediately after the for keyword, and
__range, __begin, and __end are variables defined for exposition only, and _RangeT is the type
of the expression, and begin-expr and end-expr are determined as follows: ...

1) this ensures that a top-level comma operator cannot be reinterpreted as a delimiter between init-declarators in the decla-
ration of __range.

© ISO/IEC 2017 - All rights reserved
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the following paragraph after paragraph 2.

A range-based for statement with co_await shall appear only within a suspension context of a
function (5.3.8).

Jump statements [stmt.jump]

In paragraph 1 add two productions to the grammar:

jump-statement:
break ;

continue
Y

Add

6.6..
Add

6.6.3
Add

return exrpressionopt;
return braced-init-list ;
coroutine-return-statement
goto identifier ;

the underlined text to paragraph 2:

On exit from a scope (however accomplished), objects with automatic storage duration (3.7.3)
that have been constructed in that scope are destroyed in the reverse order’of their construction.

[ Note: A suspension of a coroutine (5.3.8) is not considered to be(ap exit from a scope.
— end note] ...

8 The return statement [stmt.ret

the underlined text to the last sentence of paragraph 2:

. Flowing off the end of a function that is not a coroifténe is equivalent to a return with no
value; this results in undefined behavior in a value-retwrning function.

.1 The co_return statement [stmt.return.corou

Lhis subclause to 6.6.

coroutine-return-statement:
co_return exrpressionopt;
co_return braced-init-list;

A coroutine returns to its caller ot reésumer (8.4.4) by the co_return statement or when suspended
(5.3.8). A coroutine shall not zgturn to its caller or resumer by a return statement (6.6.3).

The expression or braced-initslist of a co_return statement is called its operand. Let p be an
lvalue naming the coroutiné promise object (8.4.4) and P be the type of that object, then a
co_return statement ‘is equivalent to:

{ S; goto finall suspend; }
where finalssuspend is as defined in 8.4.4 and S is defined as follows:
— S is-pdreturn_value (braced-init-list), if the operand is a braced-init-list;
— S48 p.return_value (expression), if the operand is an expression of non-void type;

&5 is { expressiongy, ; p.return_void(); I, otherwise;

Sshall be a prvalue of tvpe sroid
I J I

If p.return_void() is a valid expression, flowing off the end of a coroutine is equivalent to a
co_return with no operand; otherwise flowing off the end of a coroutine results in undefined
behavior.

© ISO/IEC 2017 - All rights reserved
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7.1

7.1.
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Declarations [dcl.dcl]

Specifiers [dcl.spec]
5 The constexpr specifier [dcl.constexpr]

Insert a new bullet after paragraph 3 bullet 1.

The definition of a constexpr function shall satisfy the following constraints:
— it shall not be virtual (10.3);

— it shall not be a coroutine (8.4.4);

7.1.4.4 auto specifier [dcl.spec.quto]

Add

8.4

bhe following paragraph.

A function declared with a return type that uses a placeholder type’shall not be a coroutine
(8.4.4).

Declarators [dcl.de

Function definitions [dcl.fct

cl]

def]

8.4.4 Coroutines [dcl.fct.def.coroutine]

Add

Lhis subclause to 8.4.

A function is a coroutine if it contains a ceroutine-return-statement (6.6.3.1), an await-expression
(5.3.8), a yield-expression (5.20), or a tange-based for (6.5.4) with co_await. The parameter-
declaration-clause of the coroutine shall not terminate with an ellipsis that is not part of a
parameter-declaration.

[ Example:

task<int> f();

task<void> glO~f

int i = co await f£();

std::cout™<< "f() => " << i << std::endl;
}

template <typename... Args>
task<void> g2(Args&&...) { // OK: ellipsis is a pack expansion
int i = co_await f();

std::cout << "f() => " << j << std::endl:

}

task<void> g3(int a, ...) { // error: variable parameter list not allowed
int i = co_await f();
std::cout << "f() => " << i << std::endl;

}

© ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=e8a48af14ec145f89b32545ae42ed862

ISO/IEC TS 22277:2017(E)

— end example ]

For a coroutine f that is a non-static member function, let P; denote the type of the impli-
cit object parameter (13.3.1) and P, ... P, be the types of the function parameters; other-
wise let Py ... P, be the types of the function parameters. Let p; ... p, be lvalues deno-
ting those objects. Let R be the return type and F be the function-body of f, T be the type
std::experimental: :coroutine_traits<R,P;,...,P,>, and P be the class type denoted by
T::promise_type. Then, the coroutine behaves as if its body were:

{

D gp-
o

co_await p.initial_suspend(); // initial suspend point
try { F } catch(...) { p.unhandled_exception(); }
final_suspend:
co_await p.final_suspend(); // final suspend point
}

where an object denoted as p is the promise object of the coroutine and its type Rs the promise
type of the coroutine.

The unqualified-ids return_void and return_value are looked up in the scope of class P. If
both are found, the program is ill-formed. If the unqualified-id returh, void is found, flowing
off the end of a coroutine is equivalent to a co_return with no operand. Otherwise, flowing off
the end of a coroutine results in undefined behavior.

When a coroutine returns to its caller, the return yalue is produced by a call to
p.get_return_object(). A call to a get_return_object is sequenced before the call to
initial_suspend and is invoked at most once.

A suspended coroutine can be resumed to continue.execution by invoking a resumption member
function (18.11.2.4) of an object of type coroutime_handle<P> associated with this instance
of the coroutine. The function that invoked ayrésumption member function is called resumer.
Invoking a resumption member function fors&coroutine that is not suspended results in undefined
behavior.

An implementation may need to allgcate additional storage for a coroutine. This storage is
known as the coroutine state and isobtained by calling a non-array allocation function (3.7.4.1).
The allocation function’s name is looked up in the scope of P. If this lookup fails, the allocation
function’s name is looked up@n' the global scope. If the lookup finds an allocation function in
the scope of P, overload(regolution is performed on a function call created by assembling an
argument list. The firgt ‘argument is the amount of space requested, and has type std: :size_t.
The lvalues p; ... pssare the succeeding arguments. If no matching function is found, overload
resolution is performied again on a function call created by passing just the amount of space
required as an,argument of type std: :size_t.

The unqualified-id get_return_object_on_allocation_failure is looked up in the scope of
class P_by)class member access lookup (3.4.5). If a declaration is found, then the result of a
call t6van allocation function used to obtain storage for the coroutine state is assumed to return
nul Yptr if it fails to obtain storage, and if a global allocation function is selected, the : : operator
new(size_t, nothrow_t) form shall be used. If an allocation function returns nullptr, the
coroutine returns control to the caller of the coroutine and the return value is obtained by a call
to P::get_return_object_on_allocation_failure(). The allocation function used in this
case must have a non-throwing noexcept-specification.

[ Example:

#include <iostream>

© ISO/IEC 2017 - All rights reserved
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#include <experimental/coroutine>

// ::operator new(size__t, nothrow__t) will be used if allocation is needed
struct generator {
struct promise_type;
using handle = std::experimental::coroutine_handle<promise_type>;
struct promise_type {
int current_value;
static auto get_return_object_on_allocation_failure() { return generator{nullptr}; }
auto get_return_object() { return generator{handle::from_promise(*this)}; }

auto initial_suspend() { return std::experimental::suspend_always{}; }
auto final_suspend() { return std::experimental::suspend_always{}; }
void unhandled_exception() { std::terminate(); }
void return_void() {}
auto yield_value(int value) {
current_value = value;
return std::experimental::suspend_always{};
}
};
bool move_next() { return coro ? (coro.resume(), !coro.done()) (: false; }
int current_value() { return coro.promise().current_value; }
generator (generator const&) = delete;
generator(generator && rhs) : coro(rhs.coro) { rhs.coror=‘nullptr; }
~generator() { if (coro) coro.destroy(); }
private:
generator (handle h) : coro(h) {3}
handle coro;
I
generator £() { co_yield 1; co_yield 2; }
int main() {
auto g = £();
while (g.move_next()) std::cout << ghcurrent_value() << std::endl;

}

— end ezample|

The coroutine state is destroyed when control flows off the end of the coroutine or the destroy
member function (18.11.2.4) ¢fan object of type std: :experimental: :coroutine_handle<P>
associated with this coroutine is invoked. In the latter case objects with automatic storage
duration that are in scope at the suspend point are destroyed in the reverse order of the con-
struction. The storage" for the coroutine state is released by calling a non-array deallocation
function (3.7.4.2).\If destroy is called for a coroutine that is not suspended, the program has
undefined behavier.

The dealloc¢ation function’s name is looked up in the scope of P. If this lookup fails, the dealloca-
tion funétipn’s name is looked up in the global scope. If deallocation function lookup finds both a
usualdeallocation function with only a pointer parameter and a usual deallocation function with
both.a pointer parameter and a size parameter, then the selected deallocation function shall be
the/one with two parameters. Otherwise, the selected deallocation function shall be the function

with one parameter. If no usual deallocation function is found, the program is ill-formed. The
selected deallocation function shall be called with the address of the block of storage to be re-
claimed as its first argument. If a deallocation function with a parameter of type std::size_t
is used, the size of the block is passed as the corresponding argument.

When a coroutine is invoked, a copy is created for each coroutine parameter. Each such copy
is an object with automatic storage duration that is direct-initialized from an lvalue referring to
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the corresponding parameter if the parameter is an Ivalue reference, and from an xvalue referring
to it otherwise. A reference to a parameter in the function-body of the coroutine is replaced by
a reference to its copy. The initialization and destruction of each parameter copy occurs in the
context of the called coroutine. Initializations of parameter copies are sequenced before the call
to the coroutine promise constructor and indeterminately sequenced with respect to each other.
The lifetime of parameter copies ends immediately after the lifetime of the coroutine promise
object ends. [ Note: If a coroutine has a parameter passed by reference, resuming the coroutine
after the lifetime of the entity referred to by that parameter has ended is likely to result in
undefined behavior. — end note]

No changes are made to Clause 9 of the C++ Standard.

10

No changes are made to Clause 10 of the C++ Standard.

11

No changes are made to Clause 11 of the C++ Standard.

12

12.1

Add hew paragraph after paragraph 5,

12.4

Add hew paragraph after paragraph 16.

17

12.8

Add p bullet_to ‘paragraph 31:

Classes [clas

Derived classes [class.derive

Member Access Control [class.acce;

Special member fanctions [speci

Constructors [class.

A constructor shall not be a cotoutine.

Destructors [class.d

A destructor shall'met be a coroutine.

Copyingtand moving class objects [class.c

—iva coroutine (8.4.4), a copy of a coroutine parameter can be omitted and references to
that copy replaced with references to the corresponding parameter if the meaning of the

nl|

tor]

tor]

bpy]

program will be yunchanced ﬂvr-opf for the oxecution-of aconstructor and -destruector for the
W £ Y S a—cestry:

parameter copy object

Modify paragraph 33 as follows:

33

When the criteria for elision of a copy/move operation are met, but not for an exception-declaration,
and the object to be copied is designated by an lvalue, or when the exrpression in a return
or co_return statement is a (possibly parenthesized) id-ezpression that names an object with

11
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automatic storage duration declared in the body or parameter-declaration-clause of the innermost
enclosing function or lambda-expression, overload resolution to select the constructor for the copy
or the return_value overload to call is first performed as if the object were designated by an
rvalue. If the first overload resolution fails or was not performed, or if the type of the first
parameter of the selected constructor or return_value overload is not an rvalue reference to
the object’s type (possibly cv-qualified), overload resolution is performed again, considering the
object as an lvalue. [ Note: This two-stage overload resolution must be performed regardless of
whether copy elision will occur. It determines the constructor or return_value overload to be

called if elision is not performed, and the selected constructor or return_value overload must

2

De accessIble evell 11 the Call Is ellded.  — €nd Nole |

13 Overloading

13.5( Overloaded operators
Add fo_await to the list of operators in paragraph 1 before operators () and [«

Add phe following paragraph after paragraph 5.

in the rest of this subclause do not apply to it unless explicitly stated in 5.3.8.

14 Templates

No changes are made to Clause 14 of the C++ Standard:

15 Exception handling

No changes are made to Clause 15 of the C++ Standard.

16 Preprocessing directives

No changes are made to Clause 16 of the C++ Standard.

The co_await operator is described completely in 5.3.8. The attributes and restrictions found

[over]

[over.oper]

[tem

[excey

[cp

P

P

© ISO/IEC 2017 - All rights reserved
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17 Library introduction

17.6.1.3 Freestanding implementations

Add a row to Table 16 for coroutine support header <experimental/coroutine>.

[library]

[compliance]

Td‘lJlU 1U - C_;_;, llcalltﬂlb fUl flUUde;lldills iulplculcutatiuub
] Subclause Header(s)
<ciso646>
18.2  Types <cstddef>
18.3 Implementation properties <cfloat> <limits> <climits>
18.4  Integer types <cstdint>
18.5 Start and termination <cstdlib>
18.6 Dynamic memory management <new>
18.7  Type identification <typeinfo>
18.8  Exception handling <exception>
18.9 Initializer lists <initializer_list>
18.10  Other runtime support <cstdalign><estdarg> <cstdbool>
18.11 Coroutines support <experimental/coroutine>
20.10 Type traits <type<{traits>
Atomics <atomilc>
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18 Language support library
[language.support]

18.1 General

Add prowto-Tabte-3tfor coroutine Support Teader <eXperimentat/Toroutine>,

[support.general]

Table 30 — Language support library summary

‘ Subclause Header(s)

18.2  Types <cstddef>
<limits>

18.3 Implementation properties <climits>
<cfloat>

18.4  Integer types <cstdint>

18.5 Start and termination <cstdlib>

18.6 Dynamic memory management <new>

18.7  Type identification <typeinfo>

18.8  Exception handling <exception>

18.9 Initializer lists <ifitializer_list>
<csignal>
<cset jmp>
<cstdalign>

18.10  Other runtime support <cstdarg>
<cstdbool>
<cstdlib>
<ctime>

18.11 Coroutines suppert <experimental/coroutine>

18.10 Other runtime support

Add pnderlined text to paragraph 4.

[support.runt

The function signatite longjmp (jmp_buf jbuf, int val) has more restricted behavior in this
International Standard. A setjmp/longjmp call pair has undefined behavior if replacing the
setjmp and kongjmp by catch and throw would invoke any non-trivial destructors for any
automatic ebjects. A call to setjmp or longjmp has undefined behavior if invoked in a suspension

context o\ coroutine (5.3.8).

SEEALSO: ISO C 7.10.4, 7.8, 7.6, 7.12.

18.1{1"MCoroutines support library

[support.corouf

Add this subclause to Clause 18.

The header <experimental/coroutine> defines several types providing compile and run-time
support for coroutines in a C++ program.

Header <experimental/coroutine> synopsis

© ISO/IEC 2017 - All rights reserved
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