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The Scoped Allocator Model
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Document Conventions

Existing and proposed working paper text is indented and shown in dark blud.e@itsab the

working paper are shown witfreen-strikeoutsfor-deleted-taatidgreen underlining for inserted text
within the indented blue original text. Large proposed insertions intodHaéng paper are shown in

the same dark blue indented format (no green underline).
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Proposed Wording

Requirements
/O G+((/% % 2+(" H> %%? ) )

The template definitions in the C++ Standard Library refer to variomedaequirements whose
details are set out in tables 3Bmew table number]in these tables, T is a type to be supplied by a
C++ program instantiating a template; a, b, and ¢ are values of typel¢carmtd t are modifiable

Ivalues of type T; u is a value of type (possibly consg#Erv is a non-const rvalue of type M is a
storage allocator type (20.1.2) used by T, and m is a value of type convertibhle to M

*)Y (GH((/% % 2+( " )H> % % ?# ) 6# " )
Table 38+1ExtendedDefaultConstructible requirements
expression post-condition
T t(m); t uses a copy ahto allocate memory.

The constructor for T accepting a single allocator argument is knove esténded default
constructor.

Table 38+2ExtendedMoveConstructible requirements
expression post-condition
T t(rv, m); t is equivalent to the value of .t uses a copy of
mto allocate memory.




[Note: This is abinary requirement on theelationshipbetweenl and
M —end not¢[Note: There is no requirement on the valua\ofafter
the assignment. end not¢

The constructor for T acceptingl&& argument and an allocator argument is known asxtended
move constructor.

Table 38+3ExtendedCopyConstructible requirements
expression post-condition
T t(u, m); The value ol is unchanged and is equivalent to

t uses a copy ahto allocate memory.
[Note: This is abinary requirement on theelationshipbetweenl and
M —end not¢[Note: A pair of types that satisfy the
ExtendedCopyConstructible requirements also satisfies the
ExtendedMoveConstructible requirements end not¢

The constructor for T acceptingcanst T& argument and an allocator argument is known as the
extended copy constructor
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Allocator-related Type Traits
*) (G IH> % 7#() ‘C ) ( )
" <memory> # $
/I 2.6.x, allocator-related traits
template <class T> struct uses_scoped_allocator;
template <class Alloc> struct suggest_scoped_alloca tor;
template <class T, class Alloc> struct constructibl e_with_allocator;
*) G +% H> % % ?
2.6.x Allocator-related traits [allocator.traits]
The class templateases_scoped_allocator andsuggest_scoped_allocator meet
theUnaryTypeTraitrequirements ([meta.rgmts] 20.4.1). The class template
constructible_with_allocator meets the requirements oBmaryTypeTrait([meta.rqgmts]
20.4.1). Each of these templates shall be publicly derived directly or ithgiireen true_type  if
the corresponding condition is true, otherwise ffatse_type . All areelectivetraits; they are

not computed automatically by determining an intrinsic quality of the typeathér indicate a
deliberate choice by the author of the type. A program may specializeriieséor user-defined
types to indicate that the “Scoped” allocator model is used for atyjes® The main attributes of a
class that conforms to the “Scoped” allocator model are:

— An object’s allocator is not copied or moved on copy construction or move construction.
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— If the class is MoveConstructible or CopyConstructible, then it is also
ExtendedMoveConstructible or ExtendedCopyConstructible, respectively
([utility.arg.requirements] 20.1.1).

A conforming container containing items of a class that conforms to tdepé8” allocator model
will pass a copy of the container’s allocator to the constructors dfetine that it manages.

In table [new table numbefT, denotes any type aWdloc denotes a storage allocator, as defined in
[allocator.requirements] (20.1.2).

Table [new table number]: Allocator-related traits

Template Condition default
template <class T> T conforms to the “scoped” allocator false
uses_scoped_allocator model.
template <class Alloc> Classes that usdloc should false
suggest_scoped_allocator adhere to the “scoped” allocator

model

template <class T, class Alloc> ExtendedDefaultConstructible<T,A> Note A

constructible_with_allocator or ExtendedMoveConstructible<T,A>
Note A: The generic implementation@dnstructible_with_allocator is derived from
true_type iff T uses_scoped_allocator<T>::value and
is_convertible<Alloc, T::allocator_type>::value are both true. This class must
be specialized for any class for whigkes_scoped_allocator<T>::value is true but which
does not have aallocator_type member type (e.g. class templataction,
([func.wrap.func] 20.5.14.2) ). Implementations are permitted to implement this trait in

a more sophisticated (and possibly implementation-dependent) way that cunegelg detects the
actual condition that T is constructible fréktloc is the last argument to at least one constructor of
T.
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Pair changes
*Y (G ()H> %% ?# '

A pair can be instantiated on almost any two types, provided the firstapdeecconstructed with
zero or one argumer[ls this correct?] If either or both of the types uses a storageatdtoc
([allocator.requirements] 20.1.2) and hasukes_scoped_allocator trait, then the
instantiated pair class also uses an allocatouaad scoped_allocator is specialized to
true_type for the pair. An allocator passed as an extra argument to a pair cansinlidbe

passed on to one or both of the pair's elements, provided that it is compatibleatvgtement’s
allocator.

#" (/ ( (J# K#) )

template <class T1, class T2>
struct pair {
typedef T1 first_type;
typedef T2 second_type;

T1 first;

T2 second;

pair();

pair(const T1& x , const T2& y);

template<class U, class V > pair(U&& x , V&& y );
pair(pair&& p );

template<class U , class V > pair(const pair<U ,V>&0p);
template<class U, class... Args> pair(U&& x, Ar 0S&&... args);

template <class Alloc> pair(const Alloc& a);
template <class Alloc>
pair(const T1& x, const T2& y, const Alloc& a);
template<class U , class V, class Alloc >
pair(U&& x , V&& y const Alloc& a);
template <class Alloc> pair(pair&& p, const Alloc& a);
template<class U, class V, class Alloc >
pair(const pair<U , V >& p, const Alloc& a );
template<class U, class V, class Alloc >
pair(pair<U, V>&& p, const Alloc& a );

pair& operator=(pair&& p );
template<class U , class V > pair& operator=(pa ir<U, V>&&p);

void swap(pair&& p );
%



((( template<class U,class V> pair(pair<u,V >&& p) #
' CC0)

template <class Alloc> pair(const Alloc& a);
template <class Alloc>
pair(const T1& X, const T2& y, const Alloc& a);
template<class U, class V, class Alloc >
pair(U&& x , V&& y const Alloc& a);
template <class Alloc> pair(pair&& p, const Alloc& a);
template<class U, class V, class Alloc >
pair(const pair<U , V >& p, const Alloc& a );
template<class U, class V, class Alloc >
pair(pair<U, V>&& p, const Alloc& a );

requires:Alloc  shall be arhllocator  ([allocator.requirements] 20.1.2);
uses_scoped_allocator<pair> (see beloy
constructible_with_allocator<pair, Alloc> (see below

effects equivalent to the previous six constructors except that the all@gtament is passed
conditionally to the constructors fifst , second , or both. If
uses_scoped_allocator<T1>:value &&

constructible_with_allocator<T1,Alloc>::value , thea is passed as the last
argument to the constructor fiirst . Similarly, if
uses_scoped_allocator<T2>::value &&
constructible_with_allocator<T2,Alloc>::value , thea is passed as the last
argument to the constructor feecond .
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template <class T1, class T2>
struct uses_scoped_allocator<pair<T1, T2> >: see below

Derived directly or indirectly fronrue_type  if

uses_scoped_allocator<T1>:value ||

uses_scoped_allocator<T2>::value , else derived directly or indirectly from
false_type

template <class T1, class T2, class Alloc>
struct constructible_with_allocator<pair<T1, T2>, A lloc>: see below

requires:Alloc  shall be arAllocator ([allocator.requirements] 20.1.2)



Derived directly or indirectly frontrue_type  if

constructible_with_allocator<T1, Alloc>::value ||

constructible_with_allocator<T2, Alloc>::value , else derived directly or
indirectly fromfalse_type

Container Requirements

1 ]

G ( % 2+(" H> % 2% 6)

mspeetwe—ﬁ%st—pa#ameteﬁll ethe#constructorsaxcept the copv and move constructfmrsthesethe
container typeslefined in this claustake a constAllocator& argument (20.1.2), an allocator whose
value type is the same as the container’s value type. A copy of thimemgis used for any memory
allocation performed, by these constructors and by all member functions, dheriifgtime of each
container object. In all container types defined in this clause, the megetbatlocator() returns a
copy of the Allocator object used to construct the contaffier.

The allocator selected by a container during move construction or copy ctiastdepends on the
allocator model, as set by the value ofilkes scoped allocator trait for the container. If
the trait is false, the move and copy constructors copy the allocatorifeimatgument. If the trait is
true, then the allocator is default-constructelotg: if the trait is used and the allocator type is not
DefaultConstructible, then the container will not be MoveConshigctir CopyConstructible (though
it could still be ExtendedMoveConstructible and ExtendedCopyConstructiided notd




*G""H> % ?# ( uninitialized_copy # (
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template <class C>

typename C::allocator_type
select_allocator_for_copy(const C&);

template <class C, class Alloc>

typename Alloc select_allocator_for_copy(const C& , Alloc&& A);
*G) ((E% ("H# G+((((E % /H>%% % ? ( )
2.6.4.y template functionselect_allocator_for_copy [select.allocator]

template <class C>
typename C::allocator_type

select_allocator_for_copy(const C& containey;
RequiresC provides a typellocator_type and a member functioget_allocator()
that returnsallocator_type . A program is permitted to overload this function for user-

defined classes.

Returns:If uses_scoped_allocator <C >, then return€::allocator_type() ,
otherwise returnsontainer.get_allocator()

template <class C, class Alloc>
typename Alloc select_allocator_for_copy(const C& , Alloc&& A);

A program is permitted to overload this function for user-defined classes.

Requires:.C has a member typallocator_type

Returns:If uses_scoped_allocator <C>, then returns
Alloc(C::allocator_type()) , otherwise returnélloc(move(A))
) + + ( ) (ll 11} ( ) 1] () / n .

*Y (G (% 2+(" H> %2

For a container C, using allocator A and containing items of type T, if

items_use_containers_allocator<C>::value &&
items_use_containers_allocator<T>::value &&




consructible with allocator<T,A>::value

, then the container will pass its allocator

as an additional argument to T's constructor for each of the contaieens.i In this case, the

requirements on T in all of the tables in this clause (including $ae89, 90, 91, and 93) are

modified such that MoveConstructible is replaced by ExtendedMoveConsguctibl

CopyConstructible is replaced by ExtendedCopyConstructible, and Defauti@uibét is replaced

by ExtendedDefaultConstructible (with respect to the containdosadbr).

*)Y (G (% 2+ " H>%2% 6 - (

)

7))

2+( " #

expression return type operational
semantics

assertion/note
pre/post-condition

complexity

X::value_- T
type

Tis
CopyConstructible ——

compile time

iia);

requires T is
CopyConstructible.
a==X(a)

linear

X u(a);
Xu=a;

requires T is
CopyConstructible.

post:u ==

EquivalenttorX-uiu—=a;

linear

Xu(rv);
Xu=rv,

requires T is
MoveConstructible.

post: u shall be equal to

the value that rv had

before this construction
il : =

L)

conctant
(Note B)

(/ e/ ' 6) )



Notes: the algorithms swap(), equal() and lexicographical _compageqifined in clause 25. Those
entries marked “(Note A)” should have constant compleXitpse entries marked “(Note B)” have
worst-case linear complexity, but will often have constant complexity

) (G (% 2+(" H> %W >=1)
G)2+ % 2")H? (8 (

All of the containers defined in this clause and in clause [basigls(21.3), exceparray , meet the
additional requirements of an allocator-aware container, asiisdén Table [88+1].

In Table [88+1], X denotes an allocator-aware container class oéetaype T using allocator type
Alloc, u denotes a variable, t denotes an Ivalue or a const rvalue of typéefotes a non-const
rvalue of type X, mis a value of type Alloc.

Table [88+1] Allocator-aware container requirements (in additioontamer)

expression return type assertion/note complexity
pre/post-condition

allocator_type Alloc requires: compile time
allocator_type::value_type

is the same aglue_type

uses_scoped_allo derived from true if compile time
cator<x> true_type or suggest_scoped_allocator<A

false_type lloc> s true
get_allocator()  Alloc constant
X0 requires:Alloc is constant
Xu; DefaultConstructible.

post: X().size() == ,
get_allocator()== Alloc()

X(m) post: a.size() == , constant
X u(m); get_allocator() ==
X(t) requires:T is CopyConstructible; linear
X u(t); Alloc is DefaultConstructible.
post: u==a
X(t,m) requires:T is CopyConstructible linear
X u(t,m); post: u == a,
get_allocator() ==
X(rv) requires:T shall be linear if m I=
X u(rv); MoveConstructible Alloc() and
post: u==a uses_scoped_allog
ator<X>, else
constant
X(rv,m) requires:T shall be constant if mF=
X u(rv,m); MoveConstructible rv.get_allocator(),
post: u == a, else linear
get_allocator() ==
2+( " )% uses_scoped_allocator () "+
+"(C /" suggest_scoped_allocator. 0) (/ 8 + #

“# Y+ ("8 "t #
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In Tables 89 and 90, X denotes a sequence container class, a denotes atyadi¢ ofntaining
elements of type Ti,and j denote iterators satisfying input iterator requirementsedadto elements
implicitly convertible to value_type, [i, ) denotes a valid ranyedenotes a value of X::size_type, p
denotes a valid const iterator to a, g denotes a valid dereferenceabltecatwstto a, [ql, g2)
denotes a valid range of const iterators in a, t denotes an Ivalue or evabresbf X::value_type,
and rv denotes a non-const rvalue of X::value_type. Args denotes a tempateteapack; args
denotes a function parameter pack with the pattern Args&&.

*Y (G (% 2+ " H> %% 644 ) Y)Y )

a.emplace(p,args); iterator requires T shall be constructible from
args and CopyAssignable.
Inserts an object of type T constructed
with T(std::forward<Args>(args)..;).
a.insert(p,t) iterator requires T shall be CopyConstructible
and CopyAssignable.
inserts a copy of t before p.
a.insert(p,rv) iterator requires T shall be MoveConstructible
and MoveAssignable.
inserts a copy of rv before p.

a.erase(q) iterator requiresT shall be MoveAssignable.
Erases the element pointed to by q
a.erase(ql,g2) iterator requiresT shall be MoveAssignable.
Erases the elements in the range [g1]|q2)
*)Y ( G2+ % 2")H> %% ?#" (I )( 4 ) D)
a.push_- void a.emplace(a.begin(), list, deque
front(args) std::forward<Args>(args)...)
requires:T shall be constructible from
args
a.push_- void a.emplace(a.end(), list, deque,
back(args) std::forward<Args>(args)...) vector
requires:T shall be constructible from
args
0) (/I 2+(") push_front push_back +) [/ + +
) 2+( ") emplace %

*) (G) ((%2)H>%%? ) (( ()#" (/ )
)

Each associative container is parameterized on Key and an ordering retatipar€ that induces a
strict weak ordering (25.3) on elements of Key. In addition, map and multimagpedssan arbitrary



type T with the Key. The object of type Compare is called the comparisort obgecontainer. This
comparison object may be a pointer to function or an object of a type with anrigteréumction

call operator.If the Compare type uses an allocator, then it conforms to the samesralesrgainer
item; the container will construct the comparison object with theatbo@ppropriate to the allocator
model in use by the container and the allocator-related traits of the Cogygmare t

*) (G ((%2)H>%%? ) (( ()#" (/ )
)

In Table 91, X denotes an associative container class, a denotes af vglae uniq denotes a value
of X when X supports unique keys, a_eq denotes a value of X when X supportterkelfgu
denotes an identifier, r denotes an lvalue or a const rvalue of type X, aggotesia non-const
rvalue of type Xi and j satisfy input iterator requirements and refer to elementscithptionvertible
to value_type. [i,j) denotes a valid range, p denotes a valid const iteratgrderates a valid
dereferenceable const iterator to a, [ql, q2) denotes a valid rangetdfaransrs in a, t denotes a
value of X::value_type, k denotes a value of X::key_type and c denotaseaofaype
X::key_compareM denotes the storage allocator used by X and m denotes an allocator of type
convertible to M.

*) (G ((%2")H>%%? ) (( (#" (/ 4)

)
X(c) requires:key compare is constant
X a(c) CopyConstructible

constructs an empty container
usesa copy ofc as a comparison object

X() requires:key compare is constant
Xa; DefaultConstructible

constructs an empty container

uses Compare() as a comparison object

X(i,j,c) requires:key_compare is NlogN in general
X a(ij,c); CopyConstructible (N is the distance
constructs an empty container and  from i to j); linear
inserts elements from the range if [i, J) is sorted
[ij)  intoit; usesa copy ofcasa  With
comparison object value_compare()
X(1.) requires:key compare is same as above
X a(i,j); DefaultConstructible

same as above, but ugesmpare() ,
as a comparison object.

*) ( G+ % 2H> % % 2" (/ )

Each unordered associative container is parameterized by Key, byiarfwliject Hash that acts as
a hash function for values of type Key, and by a binary predicate Pred thatsraduequivalence
relation on values of type Key. Additionally, unordered_map and unordered_mulssa@giade an
arbitrary mapped type T with the Keyf.the Hash and/or the Pred type use an allocator, then they
conform to the same rules as container items; the container will wciriste Hash and Pred objects
with the allocator appropriate to the allocator model in use by the canéaidéhe allocator-related
traits of the Hash and Pred types.




basic_string Changes
*) (G )% (H>%?#" (/ ) )

The class template basic_string conforms to the requirements for enSed@3.1.1)andfor a
Reversible Container (23.1pand for an allocator-aware container (23Thus-he iterators
supported by basic_string are random access iterators (24.1.5).

*) (G )(%) (H> %7 C )+ )

basic_string(const basic_string&, const Allocator&) ;
basic_string(basic_string&&, const Allocator&);

*) (G )% (H>%2#%" (1 ) (( [,
)+ )) )

basic_string(const basic_string<charT ,traits,Alloca tor>& str);

basic_string(basic_string<charT,traits,Allocator>&& str);
Effects:Constructs an object of clakasic_string as indicated in Table 58. In the first form,
the stored Allocator value-sopied-fromstr-get—alocatoer{fonstructeds if copied from
select_allocator_for_copy(str) . In the second form, the stored Allocator value is
moveconstructedhs if movedfrom str-get—allocator()
select_allocator for copy(str, move( strAlloc)) , and str is left in a valid state

with an unspecified value.

Throws The second form throws nothing if the allocatersve constructor throws nothing.

) () 8 [ )+ )
basic_string(const basic_string& str, const Allocat or& alloc);
basic_string(basic_string&& str, const Allocator& a lloc);

Effects:Constructs an object of clalsasic_string as indicated in Table [58+1]. The stored
allocator is constructed froalloc . In the second fornstr is left in a valid state with an
unspecified value.

Throws:The second form throws nothingalloc == str.get_allocator() and the
allocator’s copy constructor throws nothing.

Element Value
data() points to the first element of an allocated copy of
the array whose first element is pointed at by the
original value ofstr.data()
size() the original value ostr.size()
capacity() a value at least as largesaze()

deque changes

*Y ( G2+H>%%?-)) " deque #" (/



A deque satisfies all of the requirements of a contaavetof a reversible containgand of an
allocator-aware containgiven in tables in 23.1) and of a sequence container, including the optional
sequence container requirements (23.1.1). Descriptions are provided he oplgrations on

deque that are not described in one of these tables or for operations wieeig dldditional semantic
information.

C )+ )

deque(const dequeé&, const Allocator&);
deque(deque&&, const Allocator&);

‘() CE(

template <class T, class Allocator>
struct uses_scoped_allocator<deque<T, Allocator> >
: suggest_scoped_allocator<Allocator>::type { }

list changes
*Y( GOH> %% ? -)) " list #" (/

A list satisfies all of the requirements of a contaiagieof a reversible containgand of an allocator-
aware containefgiven intwe-tables in 23.1) and of a sequence container, including most of the the
optional sequence container requirements (23.1.1). The exceptions arerther@ad at member
functions, which are not providéd) Descriptions are provided here only for operations on list that
are not described in one of these tables or for operations wherestadditional semantic

information.

C )+ )

list(const list&, const Allocator&);
list(list&&, const Allocator&);

‘() CE(

template <class T, class Allocator>
struct uses_scoped_allocator<list<T, Allocator> >
: suggest_scoped_allocator<Allocator>::type { }

vector changes
*) (G. H>%%3?-)) " vector # " (/

A vector satisfies all of the requirements of a contaiaedof a reversible containgand of an
allocator-aware containégiven intwe-tables in 23.1) and of a sequence container, including most of
the optional sequence container requirements (23.1.1). The exceptionsprshthfeont and

pop_front member functions, which are not provided. Descriptions are provided heferonl
operations on vector that are not described in one of these tabbepefations where there is
additional semantic information.




C )+ )

vector(const vector&, const Allocator&);
vector(vector&&, const Allocator&);

‘() C(E(

template <class T, class Allocator>
struct uses_scoped_allocator<vector<T, Allocator> >
: suggest_scoped_allocator<Allocator>::type { }

*Y (G % H>%%?-)) vector<bool> # C )+ )

vector(const vector&, const Allocator&);
vector(vector&&, const Allocator&);

(C ) (E( uses_scoped_allocator 0
vector<bool> % ) ( (E ( vector<T> ())+ (( %

Changes to adapters

*Y (G (% IH>%%?- ( W (1 )
)

The container adaptors each take a Container template parametecrandrestructor takes a
Container reference argument. This container is copied into the Contamdremof each adaptolf
the container takes an allocator, then a compatible allocator maydesl pago the adaptor’s
constructor. Otherwise, normal copy or move construction is used for theneomt@mument.Note:
it is not necessary for an implementation to distinguish between thegunmaent constructor that
takes &Container and the one-argument constructor that takeslapator type . Both
forms use their argument to construct an instance of the contaieed. notk

* ( ) A C "# 0 1) (!
) 1 C '(( % )
))(C 0 + " 9( )" ) +#( 0 ) '
"9 () ) (/ )+ (2+( +) /%
*) (G2++% H> %% % %? queue (((# ' )+ )
template <class Alloc> explicit queue(const Alloc&) ;
template <class Alloc> queue(const Container&, cons t Alloc&);
template <class Alloc> queue(Container&&, const All 0C&);

template <class Alloc> queue(queue&&, const Alloc&)

‘() C(E(



*) (G ((/%2++H> %% %? -)) "

*) (G) 9%

template <class T, class Container>
struct uses_scoped_allocator<queue<T, container> >
: uses_scoped_allocator<Container>::type { };

template <class T, class Container, class Alloc>
struct constructible_with_allocator<queue<T, contai
: constructible _with_allocator<Container, Alloc

C )*)

template <class Alloc> explicit priority _queue(cons

template <class Alloc> priority _queue(const Contain
const Alloc&)

template <class Alloc> priority_queue(Container&&,
const Alloc&)

template <class Alloc> priority_queue(priority_queu
const Alloc&)

‘C ) CEQO)

template <class T, class Container>
struct uses_scoped_allocator<priority_queue<T, cont
: uses_scoped_allocator<Container>::type { };

template <class T, class Container, class Alloc> st
constructible_with_allocator<priority_queue<T, cont
. constructible_with_allocator<Container, Alloc

H> %% %%? stack (((#
template <class Alloc> explicit stack(const Alloc&)
template <class Alloc> stack(const Container&, cons
template <class Alloc> stack(Container&&, const All
template <class Alloc> stack(stack&&, const Alloc&)

‘C () CEQO)

template <class T, class Container>
struct uses_scoped_allocator<stack<T, container> >
: uses_scoped_allocator<Container>::type { };

template <class T, class Container, class Alloc>
struct constructible _with_allocator<stack<T, contai
. constructible_with_allocator<Container, Alloc

map changes

*Y (G "H>%%?-)) " "# ) )

priority _queue

) +

ner>, Alloc >
>:type { };

#

t Alloc&);
er&,

e&é&,

ainer> >

ruct
ainer>, Alloc >

>:type { };
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"[ Alloc&);
0C&);

ner>, Alloc >
>:type { };



A map satisfies all of the requirements of a container and of asileleecontainer (23.1pf an
allocator-aware container (23.8nd of an associative container (23.1.2). A map also provides most
operations described in (23.1.2) for unique keys. This means that a map suygpartsriq

operations in (23.1.2) but not the a_eq operations. For a map<Key, T> the keg Kgyeand the
value_- type is pair<const Key,T>. Descriptions are provided here onlpéoations on map that are
not described in one of those tables or for operations where there is atldgimaatic information.

C )+ )

map(const Allocator&);
map(const mapé&, const Allocator&);
map(map&&, const Allocator&);

'C () ((E(
template <class Key, class T, class Compare, class Allocator>
struct uses_scoped_allocator<map<Key,T,Compare,Allo cator> >

: suggest_scoped_allocator<Allocator>::type { }

multimap changes
*Y( G+ ("H>%%?-) " "+("# ) )

A multimap satisfies all of the requirements of a container andedfeaigible container (23.19f an
allocator-aware container (23.8nd of an associative container (23.1.2). A multimap also provides
most operations described in (23.1.2) for equal keys. This means thatraap@dtipports the a_eq
operations in (23.1.2) but not the a_uniq operations. For a multimap<Key, T>thgdesis Key and
the value_type is pair<const Key,T>. Descriptions are providedoméydor operations on multimap
that are not described in one of those tables or for operations wheris thed@ional semantic

information.

' () CE(
template <class Key, class T, class Compare, class Allocator> struct
uses_scoped_allocator<multimap<Key,T,Compare,Alloca tor> >

: suggest_scoped_allocator<Allocator>::type { }

set changes
*) ( G)H>%%7?-)) " )# ) )

A set satisfies all of the requirements of a container and of esileléecontainer (23.1jf an
allocator-aware container (23.8nd of an associative container (23.1.2). A set also provides most
operations described in (23.1.2) for unique keys. This means that a set stigpartsniq operations
in (23.1.2) but not the a_eq operations. For a set<Key> both the key_type and value Kg@e ar
Descriptions are provided here only for operations on set that are nobddsn one of these tables
and for operations where there is additional semantic information.

‘() CE(




template <class Key, class Compare, class Allocator > struct
uses_scoped_allocator<set<Key,Compare,Allocator> >
: suggest_scoped_allocator<Allocator>::type { }

multset changes
*) (G OH>%%?-) " "+ (#" (/ ) )

A multiset satisfies all of the requirements of a container andenfeagible container (23.19f an
allocator-aware container (23.8nd of an associative container (23.1.2). multiset also provides most
operations described in (23.1.2) for duplicate keys. This means thatisetspports the a_eq
operations in (23.1.2) but not the a_uniq operations. For a multiset<Key> bégythigpe and
value_type are Key. Descriptions are provided here only for operationsltget that are not

described in one of these tables and for operations where there is atidi#ioaatic information.

' () CE(
template <class Key, class Compare, class Allocator > struct
uses_scoped_allocator<multiset<Key,Compare,Allocato r> >

: suggest_scoped_allocator<Allocator>::type { }

unordered_map changes

*) (Gt %" H>%%?2-) " + 5" #"(/ )
)

An unordered_map satisfies all of the requirements of a contairgen allocator-aware container,
and of an unordered associative container. It provides the operationbel@gtithe preceding
requirements table for unique keys; that is, an unordered_map supportsritiecgerations in that
table, not the a_eq operations. For an unordered_map<Key, T> the key type is Keppld type
is T, and the value type is std::pair<const Key, T>.

' () CE(
template <class Key,class T,class Hash,class Pred,c lass Allocator>
struct uses_scoped_allocator<unordered_map<
Key, T,Hash,Pre d,Allocator> >

: suggest_scoped_allocator<Allocator>::type { }

unordered_multimap changes

*) (G %t ("H>%%?-)) " + 5 ( " (]
) )

An unordered_multimap satisfies all of the requirements of a containen allocator-aware
containerand of an unordered associative container. It provides the operationbettgtthe
preceding requirements table for equivalent keys; that is, an unordereltimap supports the a_eq
operations in that table, not the a_uniq operations. For an unordered_multimapx=HKley key type
is Key, the mapped type is T, and the value type is std::pair<const Key, T>




‘() CE(

template <class Key,class T,class Hash,class Pred,c lass Allocator>
struct uses_scoped_allocator<unordered_multimap<
Key, T,Hash,Pre d,Allocator> >

: suggest_scoped_allocator<Allocator>::type { }

unordered_set changes

*) ((G+ %) H>%%?-)) " + 5)#"(/ )
)

An unordered_set satisfies all of the requirements of a contairen allocator-aware containand
of an unordered associative container. It provides the operations desaribegreceding
requirements table for unique keys; that is, an unordered_set suppa@rtsiting operations in that
table, not the a_eq operations. For an unordered_set<Value> the key type athgkthgeaare both
Value. The iterator and const_iterator types are both const iteypes. It is unspecified whether
they are the same type.

' () CE(
template <class Value,class Hash,class Pred,class A llocator>
struct uses_scoped_allocator<unordered_set<

Value,Hash,Pre d,Allocator> >
: suggest_scoped_allocator<Allocator>::type { } ;

unordered_multiset changes

*) (G+ %) H>%%?-)) " + 5+ () #" (/
) )

An unordered_multiset satisfies all of the requirements of a contairnen allocator-aware
containerand of an unordered associative container. It provides the operationbetkgtthe
preceding requirements table for equivalent keys; that is, an unordedédetrsupports the a_eq
operations in that table, not the a_uniqg operations. For an unordered_multiset<ifed key type
and the value type are both Value. The iterator and const_iterator tgdestia const iterator types. It
is unspecified whether they are the same type.

' () ((E(
template <class Value,class Hash,class Pred,class A llocator>
struct uses_scoped_allocator<unordered_multiset<

Value,Hash,Pre d,Allocator> >
: suggest_scoped_allocator<Allocator>::type { } ;



Implementation Experience
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