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	Inheritance Relationships


	Base Type






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Type


	public camp::concepts::metalib::none_of_t< Args... > (Template Struct none_of_t)







Template Parameter Order


	typename... Args






Struct Documentation


	
template<typename ...Args>
struct none_of : public camp::concepts::metalib::none_of_t<Args...>


	metaprogramming concept for SFINAE checking of aggregating concepts 









            

          

      

      

    

  

    
      
          
            
  
Template Struct RandomAccessIterator


	Defined in File concepts.hpp





Page Contents


	Inheritance Relationships


	Base Types






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Types


	public decltype___valid_expr___ BidirectionalIterator< T >


	public camp::concepts::Comparable< T > (Template Struct Comparable)


	public has_typeval< T &> val< diff_from< T > >


	public has_typeval< T > val< diff_from< T > >


	public has_typeval< diff_from< T > > val< T >


	public has_typeval< T &> val< diff_from< T > >


	public has_typeval< T > val< diff_from< T > >


	public valval< diff_from< T > >







Template Parameter Order


	typename T






Struct Documentation


	
template<typename T> camp::concepts::RandomAccessIterator : public decltype___valid_expr___ BidirectionalIterator< T > , public camp::concepts::Comparable< T > , public has_typeval< T &> val< diff_from< T > > , public has_typeval< T > val< diff_from< T > > , public has_typeval< diff_from< T > > val< T > , public has_typeval< T &> val< diff_from< T > > , public has_typeval< T > val< diff_from< T > > , public valval< diff_from< T > >

	







            

          

      

      

    

  

    
      
          
            
  
Template Struct RandomAccessRange


	Defined in File concepts.hpp





Page Contents


	Inheritance Relationships


	Base Types






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Types


	public decltype___valid_expr___ HasBeginEnd< T >


	public camp::concepts::RandomAccessIterator< iterator_from< T > > (Template Struct RandomAccessIterator)







Template Parameter Order


	typename T






Struct Documentation


	
template<typename T> camp::concepts::RandomAccessRange : public decltype___valid_expr___ HasBeginEnd< T > , public camp::concepts::RandomAccessIterator< iterator_from< T > >

	







            

          

      

      

    

  

    
      
          
            
  
Template Struct Range


	Defined in File concepts.hpp





Page Contents


	Inheritance Relationships


	Base Types






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Types


	public decltype___valid_expr___ HasBeginEnd< T >


	public camp::concepts::Iterator< iterator_from< T > > (Template Struct Iterator)







Template Parameter Order


	typename T






Struct Documentation


	
template<typename T> camp::concepts::Range : public decltype___valid_expr___ HasBeginEnd< T > , public camp::concepts::Iterator< iterator_from< T > >

	







            

          

      

      

    

  

    
      
          
            
  
Template Struct requires_


	Defined in File concepts.hpp





Page Contents


	Inheritance Relationships


	Base Type






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Type


	public detail::detected< Op, detail::TL< Args... > >







Template Parameter Order


	template< class... > class Op


	class... Args






Struct Documentation


	
template<template<class...> class Op, class ...Args>
struct requires_ : public detail::detected<Op, detail::TL<Args...>>


	SFINAE concept checking. 









            

          

      

      

    

  

    
      
          
            
  
Template Struct Signed


	Defined in File concepts.hpp
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	Inheritance Relationships


	Base Types






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Types


	public decltype___valid_expr___ Integral< T >


	public isstd::is_signed< T >







Template Parameter Order


	typename T






Struct Documentation


	
template<typename T> camp::concepts::Signed : public decltype___valid_expr___ Integral< T > , public isstd::is_signed< T >

	







            

          

      

      

    

  

    
      
          
            
  
Template Struct Swappable


	Defined in File concepts.hpp
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	Inheritance Relationships


	Base Types






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Types


	public decltype___valid_expr___ swapval< T >


	public val< T >







Template Parameter Order


	typename T






Struct Documentation


	
template<typename T> camp::concepts::Swappable : public decltype___valid_expr___ swapval< T > , public val< T >

	







            

          

      

      

    

  

    
      
          
            
  
Template Struct Unsigned


	Defined in File concepts.hpp
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	Inheritance Relationships


	Base Types






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Types


	public decltype___valid_expr___ Integral< T >


	public isstd::is_unsigned< T >







Template Parameter Order


	typename T






Struct Documentation


	
template<typename T> camp::concepts::Unsigned : public decltype___valid_expr___ Integral< T > , public isstd::is_unsigned< T >

	







            

          

      

      

    

  

    
      
          
            
  
Template Struct extend


	Defined in File camp.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename Seq


	typename T






Struct Documentation


	
template<typename Seq, typename T>
struct extend


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct extend< list< Elements… >, list< NewElements… > >


	Defined in File camp.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename... Elements


	typename... NewElements






Struct Documentation


	
template<typename ...Elements, typename ...NewElements>
struct extend<list<Elements...>, list<NewElements...>>


	
Public Types


	
using type = list<Elements..., NewElements...>


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct filter


	Defined in File camp.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	template< typename... > class Op


	typename Seq






Struct Documentation


	
template<template<typename...> class Op, typename Seq>
struct filter


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct filter< Op, list< Elements… > >


	Defined in File camp.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	template< typename... > class Op


	typename... Elements






Struct Documentation


	
template<template<typename...> class Op, typename ...Elements>
struct filter<Op, list<Elements...>>


	
Public Types


	
using append_if = if_<typename Op<T>::type, typename append<Seq, T>::type, Seq>


	




	
using type = typename accumulate<append_if, list<>, list<Elements...>>::type


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct find_if


	Defined in File find_if.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	template< typename... > class Cond


	typename Seq






Struct Documentation


	
template<template<typename...> class Cond, typename Seq>
struct find_if


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct find_if< Cond, list< Elements… > >


	Defined in File find_if.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	template< typename... > class Cond


	typename... Elements






Struct Documentation


	
template<template<typename...> class Cond, typename ...Elements>
struct find_if<Cond, list<Elements...>>


	
Public Types


	
using type = typename detail::_find_if<Cond, Elements...>::type


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct flatten


	Defined in File camp.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename Seq






Struct Documentation


	
template<typename Seq>
struct flatten


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct flatten< list< Elements… > >


	Defined in File camp.hpp
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	Inheritance Relationships


	Base Type






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Type


	public camp::detail::flatten_impl< list<>, sizeof...(Elements), Elements... >







Template Parameter Order


	typename... Elements






Struct Documentation


	
template<typename ...Elements>
struct flatten<list<Elements...>> : public camp::detail::flatten_impl<list<>, sizeof...(Elements), Elements...>


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct idx_seq_from


	Defined in File number.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename T






Struct Documentation


	
template<typename T>
struct idx_seq_from


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct idx_seq_from< int_seq< T, Args… > >


	Defined in File number.hpp
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	Inheritance Relationships


	Base Type






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Type


	public camp::make_idx_seq< sizeof...(Args)> (Template Struct make_idx_seq)







Template Parameter Order


	typename T


	T... Args






Struct Documentation


	
template<typename T, T... Args>
struct idx_seq_from<int_seq<T, Args...>> : public camp::make_idx_seq<sizeof...(Args)>


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct idx_seq_from< T< Args… > >


	Defined in File number.hpp
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	Inheritance Relationships


	Base Type






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Type


	public camp::make_idx_seq< sizeof...(Args)> (Template Struct make_idx_seq)







Template Parameter Order


	template< typename... > class T


	typename... Args






Struct Documentation


	
template<template<typename...> class T, typename ...Args>
struct idx_seq_from<T<Args...>> : public camp::make_idx_seq<sizeof...(Args)>


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct if_cs


	Defined in File if.hpp





Page Contents


	Template Parameter Order


	Struct Documentation







Template Parameter Order


	bool Cond


	typename Then


	typename Else






Struct Documentation


	
template<bool Cond, typename Then = camp::true_type, typename Else = camp::false_type>
struct if_cs


	
Public Types


	
using type = Then


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct if_cs< false, Then, Else >


	Defined in File if.hpp
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	Inheritance Relationships


	Derived Type






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Derived Type


	public camp::if_s< nil, Then, Else > (Template Struct if_s< nil, Then, Else >)







Template Parameter Order


	typename Then


	typename Else






Struct Documentation


	
template<typename Then, typename Else>
struct if_cs<false, Then, Else>


	Subclassed by camp::if_s< nil, Then, Else >


Public Types


	
using type = Else


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct if_s


	Defined in File if.hpp
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	Inheritance Relationships


	Base Type






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Type


	public camp::if_cs< Cond::value, Then, Else > (Template Struct if_cs)







Template Parameter Order


	typename Cond


	typename Then


	typename Else






Struct Documentation


	
template<typename Cond, typename Then = camp::true_type, typename Else = camp::false_type>
struct if_s : public camp::if_cs<Cond::value, Then, Else>


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct if_s< nil, Then, Else >


	Defined in File if.hpp
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	Inheritance Relationships


	Base Type






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Type


	public camp::if_cs< false, Then, Else > (Template Struct if_cs< false, Then, Else >)







Template Parameter Order


	typename Then


	typename Else






Struct Documentation


	
template<typename Then, typename Else>
struct if_s<nil, Then, Else> : public camp::if_cs<false, Then, Else>


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct index_of


	Defined in File camp.hpp





Page Contents


	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename T


	typename L






Struct Documentation


	
template<typename T, typename L>
struct index_of


	Get the index of the first instance of T in L. 









            

          

      

      

    

  

    
      
          
            
  
Template Struct index_of< T, list< Elements… > >


	Defined in File camp.hpp





Page Contents


	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename T


	typename... Elements






Struct Documentation


	
template<typename T, typename ...Elements>
struct index_of<T, list<Elements...>>


	
Public Types


	
using inc_until = if_<typename std::is_same<T, Item>::type, if_c<size<Seq>::value == 1, typename prepend<Seq, num<first<Seq>::value>>::type, Seq>, list<num<first<Seq>::value + 1>>>


	




	
using indices = typename accumulate<inc_until, list<num<0>>, list<Elements...>>::type


	




	
using type = typename if_c<size<indices>::value == 2, first<indices>, camp::nil>::type


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct int_seq


	Defined in File number.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename T


	T... vs






Struct Documentation


	
template<typename T, T... vs>
struct int_seq


	
Public Types


	
using type = int_seq


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct integral_constant


	Defined in File number.hpp
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	Inheritance Relationships


	Derived Types






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Derived Types


	public camp::concepts::metalib::negate_t< T > (Template Struct negate_t)


	public camp::is_same_s< T, U > (Template Struct is_same_s)


	public camp::is_same_s< T, T > (Template Struct is_same_s< T, T >)


	public camp::tuple_size< const T > (Template Struct tuple_size< const T >)


	public camp::tuple_size< const volatile T > (Template Struct tuple_size< const volatile T >)


	public camp::tuple_size< tagged_tuple< L, Args... > > (Template Struct tuple_size< tagged_tuple< L, Args… > >)


	public camp::tuple_size< tuple< Args... > > (Template Struct tuple_size< tuple< Args… > >)


	public camp::tuple_size< volatile T > (Template Struct tuple_size< volatile T >)


	public camp::type_traits::SpecializationOf< class, T > (Template Struct SpecializationOf)


	public camp::concepts::metalib::negate_t< none_of< Bs... > > (Template Struct negate_t)







Template Parameter Order


	class NumT


	NumT v






Struct Documentation


	
template<class NumT, NumT v>
struct integral_constant


	Subclassed by camp::concepts::metalib::negate_t< T >, camp::is_same_s< T, U >, camp::is_same_s< T, T >, camp::tuple_size< const T >, camp::tuple_size< const volatile T >, camp::tuple_size< tagged_tuple< L, Args… > >, camp::tuple_size< tuple< Args… > >, camp::tuple_size< volatile T >, camp::type_traits::SpecializationOf< class, T >, camp::concepts::metalib::negate_t< none_of< Bs… > >


Public Types


	
using value_type = NumT


	




	
using type = integral_constant


	






Public Functions


	
inline constexpr operator value_type() const noexcept


	




	
inline constexpr value_type operator()() const noexcept


	






Public Static Attributes


	
static constexpr NumT value = v


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct invoke_l


	Defined in File lambda.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename Lambda


	typename... Args






Struct Documentation


	
template<typename Lambda, typename ...Args>
struct invoke_l


	
Public Types


	
using type = typename Lambda::template expr<Args...>::type


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct is_same_s


	Defined in File is_same.hpp
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	Inheritance Relationships


	Base Type






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Type


	public camp::integral_constant< false > (Template Struct integral_constant)







Template Parameter Order


	typename T


	typename U






Struct Documentation


	
template<typename T, typename U>
struct is_same_s : public camp::integral_constant<false>


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct is_same_s< T, T >


	Defined in File is_same.hpp
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	Inheritance Relationships


	Base Type






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Type


	public camp::integral_constant< true > (Template Struct integral_constant)







Template Parameter Order


	typename T






Struct Documentation


	
template<typename T>
struct is_same_s<T, T> : public camp::integral_constant<true>


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct is_value_s


	Defined in File value.hpp





Page Contents


	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename Val






Struct Documentation


	
template<typename Val>
struct is_value_s


	Test whether a type is a valid camp value. 


Public Types


	
using type = camp::t


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct join


	Defined in File camp.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename... Seqs






Struct Documentation


	
template<typename ...Seqs>
struct join


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct join< Seq1 >


	Defined in File camp.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename Seq1






Struct Documentation


	
template<typename Seq1>
struct join<Seq1>


	
Public Types


	
using type = Seq1


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct join< Seq1, Seq2, Rest… >


	Defined in File camp.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename Seq1


	typename Seq2


	typename... Rest






Struct Documentation


	
template<typename Seq1, typename Seq2, typename ...Rest>
struct join<Seq1, Seq2, Rest...>


	
Public Types


	
using type = typename join<typename extend<Seq1, Seq2>::type, Rest...>::type


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct join<  >


	Defined in File camp.hpp
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	Struct Documentation







Struct Documentation


	
template<>
struct join<>


	
Public Types


	
using type = list<>


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct lambda


	Defined in File lambda.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	template< typename... > class Expr






Struct Documentation


	
template<template<typename...> class Expr>
struct lambda


	
Public Types


	
using expr = typename Expr<Ts...>::type


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct list


	Defined in File list.hpp





Page Contents


	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename... Ts






Struct Documentation


	
template<typename ...Ts>
struct list


	
Public Types


	
using type = list


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct make_idx_seq


	Defined in File number.hpp





Page Contents


	Template Parameter Order


	Struct Documentation







Template Parameter Order


	idx_t Upper






Struct Documentation


	
template<idx_t Upper>
struct make_idx_seq


	
Public Types


	
using type = typename detail::gen_seq<idx_t, integral_constant<idx_t, Upper>>::type


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct make_int_seq


	Defined in File number.hpp
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	Base Type






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Type


	public detail::gen_seq::type< T, integral_constant< T, Upper > >







Template Parameter Order


	typename T


	T Upper






Struct Documentation


	
template<typename T, T Upper>
struct make_int_seq : public detail::gen_seq::type<T, integral_constant<T, Upper>>


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct not_


	Defined in File number.hpp





Page Contents


	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename T






Struct Documentation


	
template<typename T>
struct not_


	
Public Types


	
using type = typename if_s<T, false_type, true_type>::type


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct prepend


	Defined in File camp.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename Seq


	typename T






Struct Documentation


	
template<typename Seq, typename T>
struct prepend


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct prepend< list< Elements… >, T >


	Defined in File camp.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename... Elements


	typename T






Struct Documentation


	
template<typename ...Elements, typename T>
struct prepend<list<Elements...>, T>


	
Public Types


	
using type = list<Elements..., T>


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct EventProxy


	Defined in File resource.hpp
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	Inheritance Relationships


	Base Type






	Template Parameter Order


	Struct Documentation







Inheritance Relationships


Base Type


	public EventProxyBase







Template Parameter Order


	typename Res






Struct Documentation


	
template<typename Res>
struct EventProxy : public EventProxyBase


	
Public Types


	
using native_event = ::camp::resources::detail::get_event_type<Res>


	






Public Functions


	
EventProxy(EventProxy&&) = default


	




	
EventProxy(EventProxy const&) = delete


	




	
EventProxy &operator=(EventProxy&&) = default


	




	
EventProxy &operator=(EventProxy const&) = delete


	




	
inline EventProxy(Res r)


	




	
template<typename T = Res>
inline std::enable_if<!detail::is_erased_resource_or_proxy<T>::value, native_event>::type get()


	




	
template<typename T = Res>
inline std::enable_if<detail::is_erased_resource_or_proxy<T>::value, Event>::type get()


	




	
inline operator Event()


	






Public Members


	
Res resource_


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct resource_from_platform


	Defined in File resource.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	Platform p






Struct Documentation


	
template<Platform p>
struct resource_from_platform


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct resource_from_platform< Platform::host >


	Defined in File resource.hpp
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	Struct Documentation







Struct Documentation


	
template<>
struct resource_from_platform<Platform::host>


	
Public Types


	
using type = ::camp::resources::Host


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct seq_at


	Defined in File number.hpp





Page Contents


	Template Parameter Order


	Struct Documentation







Template Parameter Order


	idx_t N


	typename IdxSeg






Struct Documentation


	
template<idx_t N, typename IdxSeg>
struct seq_at


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct seq_at< 0, camp::int_seq< T, Idx0, IdxRest… > >


	Defined in File number.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename T


	T Idx0


	T... IdxRest






Struct Documentation


	
template<typename T, T Idx0, T... IdxRest>
struct seq_at<0, camp::int_seq<T, Idx0, IdxRest...>>


	
Public Static Attributes


	
static constexpr T value = Idx0


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct seq_at< N, camp::int_seq< T, Idx0, IdxRest… > >


	Defined in File number.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	idx_t N


	typename T


	T Idx0


	T... IdxRest






Struct Documentation


	
template<idx_t N, typename T, T Idx0, T... IdxRest>
struct seq_at<N, camp::int_seq<T, Idx0, IdxRest...>>


	
Public Static Attributes


	
static constexpr T value = seq_at<N - 1, camp::int_seq<T, IdxRest...>>::value


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct size


	Defined in File size.hpp
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	Template Parameter Order


	Struct Documentation







Template Parameter Order


	typename T






Struct Documentation


	
template<typename T>
struct size


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct size< int_seq< T, Args… > >


	Defined in File camp.hpp
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	Struct Documentation







Template Parameter Order


	typename T


	T... Args






Struct Documentation


	
template<typename T, T... Args>
struct size<int_seq<T, Args...>>


	
Public Types


	
using type = num<sizeof...(Args)>


	






Public Static Attributes


	
static constexpr idx_t value = {sizeof...(Args)}


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct size< list< Args… > >


	Defined in File list.hpp
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Template Parameter Order


	typename... Args






Struct Documentation


	
template<typename ...Args>
struct size<list<Args...>>


	
Public Types


	
using type = num<sizeof...(Args)>


	






Public Static Attributes


	
static constexpr idx_t value = {sizeof...(Args)}


	













            

          

      

      

    

  

    
      
          
            
  
Template Struct transform


	Defined in File camp.hpp
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	Struct Documentation







Template Parameter Order


	template< typename... > class Op


	typename T






Struct Documentation


	
template<template<typename...> class Op, typename T>
struct transform


	







            

          

      

      

    

  

    
      
          
            
  
Template Struct transform< Op, list< Elements… > >


	Defined in File camp.hpp





Page Contents


	Template Parameter Order


	Struct Documentation







Template Parameter Order


	template< typename... > class Op


	typename... Elements






Struct Documentation


	
template<template<typename...> class Op, typename ...Elements>
struct transform<Op, list<Elements...>>


	
Public Types
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template<typename T, typename = typename std::enable_if<!std::is_same<typename std::decay<T>::type, Resource>::value>::type>
inline Resource(T &&value)


	




	
template<typename T>
inline T *try_get()


	




	
template<typename T>
inline T get()


	




	
inline Platform get_platform() const


	




	
template<typename T>
inline T *allocate(size_t size, MemoryAccess ma = MemoryAccess::Device)


	




	
inline void *calloc(size_t size, MemoryAccess ma = MemoryAccess::Device)


	




	
inline void deallocate(void *p, MemoryAccess ma = MemoryAccess::Device)


	




	
inline void memcpy(void *dst, const void *src, size_t size)


	




	
inline void memset(void *p, int val, size_t size)


	




	
inline Event get_event()


	




	
inline Event get_event_erased()


	




	
inline void wait_for(Event *e)


	




	
inline void wait()
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Class Resource::ContextInterface


	Defined in File resource.hpp
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Nested Relationships

This class is a nested type of Class Resource.



Class Documentation


	
class ContextInterface


	
Public Functions


	
inline virtual ~ContextInterface()


	




	
virtual Platform get_platform() const = 0


	




	
virtual void *calloc(size_t size, MemoryAccess ma = MemoryAccess::Device) = 0


	




	
virtual void deallocate(void *p, MemoryAccess ma = MemoryAccess::Device) = 0


	




	
virtual void memcpy(void *dst, const void *src, size_t size) = 0


	




	
virtual void memset(void *p, int val, size_t size) = 0


	




	
virtual Event get_event() = 0


	




	
virtual Event get_event_erased() = 0


	




	
virtual void wait_for(Event *e) = 0


	




	
virtual void wait() = 0
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	Defined in File resource.hpp
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Nested Relationships

This class is a nested type of Class Resource.



Inheritance Relationships


Base Type


	public camp::resources::v1::Resource::ContextInterface







Template Parameter Order


	typename T






Class Documentation


	
template<typename T>
class ContextModel : public camp::resources::v1::Resource::ContextInterface


	
Public Functions


	
inline ContextModel(T const &modelVal)


	




	
inline Platform get_platform() const override


	




	
inline void *calloc(size_t size, MemoryAccess ma = MemoryAccess::Device) override


	




	
inline void deallocate(void *p, MemoryAccess ma = MemoryAccess::Device) override


	




	
inline void memcpy(void *dst, const void *src, size_t size) override


	




	
inline void memset(void *p, int val, size_t size) override


	




	
inline Event get_event() override


	




	
inline Event get_event_erased() override


	




	
inline void wait_for(Event *e) override


	




	
inline void wait() override


	




	
inline T *get()
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	Defined in File tuple.hpp
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Base Type


	public camp::tuple< Elements... > (Template Struct tuple)







Template Parameter Order


	typename TagList


	typename... Elements






Class Documentation


	
template<typename TagList, typename ...Elements>
class tagged_tuple : public camp::tuple<Elements...>


	
Public Types


	
using TMap = typename internal::tag_map<TagList, camp::make_idx_seq_t<sizeof...(Elements)>>::type


	




	
using type = tagged_tuple


	






Public Functions


	
constexpr tagged_tuple() = default


	




	
constexpr tagged_tuple(tagged_tuple const &o) = default


	




	
constexpr tagged_tuple(tagged_tuple &&o) = default


	




	
tagged_tuple &operator=(tagged_tuple const &rhs) = default


	




	
tagged_tuple &operator=(tagged_tuple &&rhs) = default


	




	
inline explicit constexpr tagged_tuple(const Base &rhs)


	




	
template<typename ...RTypes>
inline explicit constexpr tagged_tuple(const tagged_tuple<RTypes...> &rhs)


	




	
template<typename ...RTypes>
inline explicit constexpr tagged_tuple(tagged_tuple<RTypes...> &&rhs)


	




	
template<typename ...RTypes>
inline constexpr Self &operator=(const tagged_tuple<RTypes...> &rhs)
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	Defined in File platform.hpp
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enum camp::resources::v1::MemoryAccess


	Values:


	
enumerator Unknown


	




	
enumerator Device


	




	
enumerator Pinned


	




	
enumerator Managed
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	Defined in File platform.hpp
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enum camp::resources::v1::Platform


	Values:


	
enumerator undefined


	




	
enumerator host


	




	
enumerator cuda


	




	
enumerator omp_target


	




	
enumerator hip


	




	
enumerator sycl
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	Defined in File concepts.hpp
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Warning

doxygenfunction: Unable to resolve function “___valid_expr___” with arguments (T&&) in doxygen xml output for project “camp” from directory: ./doxyoutput/xml.
Potential matches:


- template<typename ...T> camp::true_type ___valid_expr___(T&&...) noexcept
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	Defined in File tuple.hpp
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template<class Fn, class TupleLike>
constexpr auto camp::apply(Fn &&f, TupleLike &&tup)


	Forward the elements of a tuple to a callable. 
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	Defined in File camp.hpp
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camp::CAMP_MAKE_L(accumulate)
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	Defined in File camp.hpp
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camp::CAMP_MAKE_L(filter)
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Function camp::CAMP_MAKE_L(bind_front)


	Defined in File lambda.hpp
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camp::CAMP_MAKE_L(bind_front)
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Function camp::CAMP_MAKE_L(find_if)


	Defined in File find_if.hpp
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camp::CAMP_MAKE_L(find_if)
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Template Function camp::concepts::convertible_to


	Defined in File concepts.hpp
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template<typename T, typename U>
constexpr auto camp::concepts::convertible_to(U &&u) noexcept -> decltype(detail::returns<camp::true_type>(static_cast<T>((U&&)u)))


	metafunction for use within decltype expression to validate return type is convertible to given type 
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Template Function camp::concepts::has_type


	Defined in File concepts.hpp
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template<typename T, typename U>
constexpr auto camp::concepts::has_type(U&&) noexcept -> metalib::is_same<T, U>


	metafunction for use within decltype expression to validate type of expression 
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Template Function camp::concepts::is


	Defined in File concepts.hpp
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template<typename BoolLike>
constexpr auto camp::concepts::is(BoolLike) noexcept -> camp::if_<BoolLike, camp::true_type, camp::false_type>
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Template Function camp::concepts::is_not


	Defined in File concepts.hpp
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template<typename BoolLike>
constexpr auto camp::concepts::is_not(BoolLike) noexcept -> camp::if_c<!BoolLike::value, camp::true_type, camp::false_type>
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Template Function camp::cval


	Defined in File helpers.hpp
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template<typename T>
auto camp::cval() noexcept -> decltype(std::declval<T const>())


	metafunction to get instance of const type 
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Template Function camp::declptr


	Defined in File helpers.hpp
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template<typename T>
T *camp::declptr()


	metafunction to get instance of pointer type 
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Template Function camp::for_each_arg


	Defined in File helpers.hpp
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template<typename Fn, typename ...Args>
constexpr void camp::for_each_arg(Fn &&f, Args&&... args)
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Template Function camp::forward(type::ref::rem<T>&)


	Defined in File helpers.hpp
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template<class T>
constexpr T &&camp::forward(type::ref::rem<T> &t) noexcept
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Template Function camp::forward(type::ref::rem<T>&&)


	Defined in File helpers.hpp
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template<class T>
constexpr T &&camp::forward(type::ref::rem<T> &&t) noexcept
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Template Function camp::forward_as_tuple


	Defined in File tuple.hpp
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template<typename ...Args>
constexpr auto camp::forward_as_tuple(Args&&... args) noexcept
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Template Function camp::get(const tuple<Types…>&)


	Defined in File tuple.hpp
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Warning

doxygenfunction: Unable to resolve function “camp::get” with arguments (const tuple<Types…>&) in doxygen xml output for project “camp” from directory: ./doxyoutput/xml.
Potential matches:


- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> &&get(tuple<Types...> &&t) noexcept
- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> &get(tuple<Types...> &t) noexcept
- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> const &&get(const tuple<Types...> &&t) noexcept
- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> const &get(const tuple<Types...> &t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> &&get(tuple<Types...> &&t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> &get(tuple<Types...> &t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> const &&get(const tuple<Types...> &&t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> const &get(const tuple<Types...> &t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &&get(tagged_tuple<TagList, Types...> &&t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &get(tagged_tuple<TagList, Types...> &t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &&get(const tagged_tuple<TagList, Types...> &&t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &get(const tagged_tuple<TagList, Types...> &t) noexcept
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Template Function camp::get(const tuple<Types…>&&)


	Defined in File tuple.hpp





Function Documentation


Warning

doxygenfunction: Unable to resolve function “camp::get” with arguments (const tuple<Types…>&&) in doxygen xml output for project “camp” from directory: ./doxyoutput/xml.
Potential matches:


- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> &&get(tuple<Types...> &&t) noexcept
- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> &get(tuple<Types...> &t) noexcept
- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> const &&get(const tuple<Types...> &&t) noexcept
- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> const &get(const tuple<Types...> &t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> &&get(tuple<Types...> &&t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> &get(tuple<Types...> &t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> const &&get(const tuple<Types...> &&t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> const &get(const tuple<Types...> &t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &&get(tagged_tuple<TagList, Types...> &&t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &get(tagged_tuple<TagList, Types...> &t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &&get(const tagged_tuple<TagList, Types...> &&t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &get(const tagged_tuple<TagList, Types...> &t) noexcept
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Template Function camp::get(tuple<Types…>&)


	Defined in File tuple.hpp
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Warning

doxygenfunction: Unable to resolve function “camp::get” with arguments (tuple<Types…>&) in doxygen xml output for project “camp” from directory: ./doxyoutput/xml.
Potential matches:


- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> &&get(tuple<Types...> &&t) noexcept
- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> &get(tuple<Types...> &t) noexcept
- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> const &&get(const tuple<Types...> &&t) noexcept
- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> const &get(const tuple<Types...> &t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> &&get(tuple<Types...> &&t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> &get(tuple<Types...> &t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> const &&get(const tuple<Types...> &&t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> const &get(const tuple<Types...> &t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &&get(tagged_tuple<TagList, Types...> &&t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &get(tagged_tuple<TagList, Types...> &t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &&get(const tagged_tuple<TagList, Types...> &&t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &get(const tagged_tuple<TagList, Types...> &t) noexcept
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- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> const &&get(const tuple<Types...> &&t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> const &get(const tuple<Types...> &t) noexcept
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- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &get(tagged_tuple<TagList, Types...> &t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &&get(const tagged_tuple<TagList, Types...> &&t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &get(const tagged_tuple<TagList, Types...> &t) noexcept
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- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> const &get(const tuple<Types...> &t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &&get(tagged_tuple<TagList, Types...> &&t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &get(tagged_tuple<TagList, Types...> &t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &&get(const tagged_tuple<TagList, Types...> &&t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &get(const tagged_tuple<TagList, Types...> &t) noexcept











            

          

      

      

    

  

  
    
    

    Template Function camp::get(tuple<Types…>&&)
    

    

    
 
  

    
      
          
            
  
Template Function camp::get(tuple<Types…>&&)


	Defined in File tuple.hpp





Function Documentation


Warning

doxygenfunction: Unable to resolve function “camp::get” with arguments (tuple<Types…>&&) in doxygen xml output for project “camp” from directory: ./doxyoutput/xml.
Potential matches:


- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> &&get(tuple<Types...> &&t) noexcept
- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> &get(tuple<Types...> &t) noexcept
- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> const &&get(const tuple<Types...> &&t) noexcept
- template<camp::idx_t index, class ...Types> constexpr tuple_element_t<index, tuple<Types...>> const &get(const tuple<Types...> &t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> &&get(tuple<Types...> &&t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> &get(tuple<Types...> &t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> const &&get(const tuple<Types...> &&t) noexcept
- template<typename T, class ...Types> constexpr tuple_ebt_t<T, tuple<Types...>> const &get(const tuple<Types...> &t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &&get(tagged_tuple<TagList, Types...> &&t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &get(tagged_tuple<TagList, Types...> &t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &&get(const tagged_tuple<TagList, Types...> &&t) noexcept
- template<typename T, typename TagList, class ...Types> constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &get(const tagged_tuple<TagList, Types...> &t) noexcept











            

          

      

      

    

  

  
    
    

    Template Function camp::get(const tagged_tuple<TagList, Types…>&)
    

    

    
 
  

    
      
          
            
  
Template Function camp::get(const tagged_tuple<TagList, Types…>&)


	Defined in File tuple.hpp





Function Documentation


	
template<typename T, typename TagList, class ...Types>
constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &camp::get(const tagged_tuple<TagList, Types...> &t) noexcept


	







            

          

      

      

    

  

  
    
    

    Template Function camp::get(const tagged_tuple<TagList, Types…>&&)
    

    

    
 
  

    
      
          
            
  
Template Function camp::get(const tagged_tuple<TagList, Types…>&&)


	Defined in File tuple.hpp





Function Documentation


	
template<typename T, typename TagList, class ...Types>
constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const &&camp::get(const tagged_tuple<TagList, Types...> &&t) noexcept


	







            

          

      

      

    

  

  
    
    

    Template Function camp::get(tagged_tuple<TagList, Types…>&)
    

    

    
 
  

    
      
          
            
  
Template Function camp::get(tagged_tuple<TagList, Types…>&)


	Defined in File tuple.hpp





Function Documentation


	
template<typename T, typename TagList, class ...Types>
constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &camp::get(tagged_tuple<TagList, Types...> &t) noexcept


	







            

          

      

      

    

  

  
    
    

    Template Function camp::get(tagged_tuple<TagList, Types…>&&)
    

    

    
 
  

    
      
          
            
  
Template Function camp::get(tagged_tuple<TagList, Types…>&&)


	Defined in File tuple.hpp





Function Documentation


	
template<typename T, typename TagList, class ...Types>
constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &&camp::get(tagged_tuple<TagList, Types...> &&t) noexcept
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Template Function camp::invoke


	Defined in File tuple.hpp





Function Documentation


Warning

doxygenfunction: Unable to resolve function “camp::invoke” with arguments “(TupleLike&&, Fn&&)”.
Candidate function could not be parsed. Parsing error is
Error when parsing function declaration.
If the function has no return type:
  Error in declarator or parameters-and-qualifiers
  Invalid C++ declaration: Expecting “(” in parameters-and-qualifiers. [error at 64]
    template<typename Fn, typename TupleLike> CAMP_SUPPRESS_HD_WARN constexpr auto invoke (TupleLike &&tup, Fn &&f)
    —————————————————————-^
If the function has a return type:
  Error in declarator or parameters-and-qualifiers
  If pointer to member declarator:
    Invalid C++ declaration: Expected identifier in nested name, got keyword: auto [error at 78]
      template<typename Fn, typename TupleLike> CAMP_SUPPRESS_HD_WARN constexpr auto invoke (TupleLike &&tup, Fn &&f)
      ——————————————————————————^
  If declarator-id:
    Invalid C++ declaration: Expected identifier in nested name, got keyword: auto [error at 78]
      template<typename Fn, typename TupleLike> CAMP_SUPPRESS_HD_WARN constexpr auto invoke (TupleLike &&tup, Fn &&f)
      ——————————————————————————^








            

          

      

      

    

  

  
    
    

    Template Function camp::invoke_with_order
    

    

    
 
  

    
      
          
            
  
Template Function camp::invoke_with_order


	Defined in File tuple.hpp





Function Documentation


Warning

doxygenfunction: Unable to resolve function “camp::invoke_with_order” with arguments “(TupleLike&&, Fn&&, camp::idx_seq<Sequence…>)”.
Candidate function could not be parsed. Parsing error is
Error when parsing function declaration.
If the function has no return type:
  Error in declarator or parameters-and-qualifiers
  Invalid C++ declaration: Expecting “(” in parameters-and-qualifiers. [error at 89]
    template<typename Fn, camp::idx_t… Sequence, typename TupleLike> CAMP_SUPPRESS_HD_WARN constexpr auto invoke_with_order (TupleLike &&tup, Fn &&f, camp::idx_seq< Sequence… >)
    —————————————————————————————–^
If the function has a return type:
  Error in declarator or parameters-and-qualifiers
  If pointer to member declarator:
    Invalid C++ declaration: Expected identifier in nested name, got keyword: auto [error at 103]
      template<typename Fn, camp::idx_t… Sequence, typename TupleLike> CAMP_SUPPRESS_HD_WARN constexpr auto invoke_with_order (TupleLike &&tup, Fn &&f, camp::idx_seq< Sequence… >)
      ——————————————————————————————————-^
  If declarator-id:
    Invalid C++ declaration: Expected identifier in nested name, got keyword: auto [error at 103]
      template<typename Fn, camp::idx_t… Sequence, typename TupleLike> CAMP_SUPPRESS_HD_WARN constexpr auto invoke_with_order (TupleLike &&tup, Fn &&f, camp::idx_seq< Sequence… >)
      ——————————————————————————————————-^








            

          

      

      

    

  

  
    
    

    Template Function camp::make_from_tuple
    

    

    
 
  

    
      
          
            
  
Template Function camp::make_from_tuple


	Defined in File tuple.hpp





Function Documentation


	
template<class T, class Tuple>
constexpr T camp::make_from_tuple(Tuple &&tup)


	Instantiate T from tuple contents, like camp::invoke(tuple,constructor) but functional 









            

          

      

      

    

  

  
    
    

    Template Function camp::make_tagged_tuple
    

    

    
 
  

    
      
          
            
  
Template Function camp::make_tagged_tuple


	Defined in File tuple.hpp





Function Documentation


	
template<typename TagList, typename ...Args>
constexpr auto camp::make_tagged_tuple(Args&&... args)


	







            

          

      

      

    

  

  
    
    

    Template Function camp::make_tuple
    

    

    
 
  

    
      
          
            
  
Template Function camp::make_tuple


	Defined in File tuple.hpp





Function Documentation


	
template<typename ...Args>
constexpr auto camp::make_tuple(Args&&... args)


	







            

          

      

      

    

  

  
    
    

    Template Function camp::make_unique
    

    

    
 
  

    
      
          
            
  
Template Function camp::make_unique


	Defined in File make_unique.hpp





Function Documentation


	
template<typename T, typename ...Args>
inline constexpr std::unique_ptr<T> camp::make_unique(Args&&... args)


	







            

          

      

      

    

  

  
    
    

    Template Function camp::move
    

    

    
 
  

    
      
          
            
  
Template Function camp::move


	Defined in File helpers.hpp





Function Documentation


	
template<typename T>
constexpr type::ref::rem<T> &&camp::move(T &&t) noexcept


	







            

          

      

      

    

  

  
    
    

    Template Function camp::safe_swap(T&, T&)
    

    

    
 
  

    
      
          
            
  
Template Function camp::safe_swap(T&, T&)


	Defined in File helpers.hpp





Function Documentation


	
template<typename T>
void camp::safe_swap(T &t1, T &t2)


	







            

          

      

      

    

  

  
    
    

    Template Function camp::safe_swap(T&, T&)
    

    

    
 
  

    
      
          
            
  
Template Function camp::safe_swap(T&, T&)


	Defined in File helpers.hpp





Function Documentation


	
template<typename T>
void camp::safe_swap(T &t1, T &t2)
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Template Function camp::sink


	Defined in File helpers.hpp





Function Documentation


Warning

doxygenfunction: Unable to resolve function “camp::sink” with arguments (Ts const&) in doxygen xml output for project “camp” from directory: ./doxyoutput/xml.
Potential matches:


- template<typename ...Ts> constexpr void sink(Ts const&...)
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Function camp::throw_re


	Defined in File defines.hpp





Function Documentation


Warning

doxygenfunction: Unable to resolve function “camp::throw_re” with arguments “(const char*)”.
Candidate function could not be parsed. Parsing error is
Error when parsing function declaration.
If the function has no return type:
  Error in declarator or parameters-and-qualifiers
  Invalid C++ declaration: Expecting “(” in parameters-and-qualifiers. [error at 16]
    CAMP_DLL_EXPORT void throw_re (const char *s)
    —————-^
If the function has a return type:
  Error in declarator or parameters-and-qualifiers
  If pointer to member declarator:
    Invalid C++ declaration: Expected identifier in nested name, got keyword: void [error at 20]
      CAMP_DLL_EXPORT void throw_re (const char *s)
      ——————–^
  If declarator-id:
    Invalid C++ declaration: Expected identifier in nested name, got keyword: void [error at 20]
      CAMP_DLL_EXPORT void throw_re (const char *s)
      ——————–^
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Template Function camp::tie


	Defined in File tuple.hpp





Function Documentation


	
template<class ...Types>
constexpr tuple<Types&...> camp::tie(Types&... args) noexcept
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Template Function camp::tuple_cat_pair(L&&, camp::idx_seq<Lidx…>, R&&, camp::idx_seq<Ridx…>)


	Defined in File tuple.hpp





Function Documentation


	
template<typename L, typename R, camp::idx_t... Lidx, camp::idx_t... Ridx>
constexpr auto camp::tuple_cat_pair(L &&l, camp::idx_seq<Lidx...>, R &&r, camp::idx_seq<Ridx...>) noexcept


	







            

          

      

      

    

  

  
    
    

    Template Function camp::tuple_cat_pair(L&&, R&&)
    

    

    
 
  

    
      
          
            
  
Template Function camp::tuple_cat_pair(L&&, R&&)


	Defined in File tuple.hpp





Function Documentation


	
template<typename L, typename R>
constexpr auto camp::tuple_cat_pair(L &&l, R &&r) noexcept
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Template Function camp::val


	Defined in File helpers.hpp





Function Documentation


	
template<typename T>
auto camp::val() noexcept -> decltype(std::declval<T>())


	metafunction to get instance of value type 









            

          

      

      

    

  

  
    
    

    Template Function operator<<
    

    

    
 
  

    
      
          
            
  
Template Function operator<<


	Defined in File tuple.hpp





Function Documentation


	
template<class ...Args>
auto operator<<(std::ostream &os, camp::tuple<Args...> const &tup) -> std::ostream&
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Define __has_declspec_attribute


	Defined in File defines.hpp





Define Documentation


	
__has_declspec_attribute(__x)
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Define CAMP_ALLOW_UNUSED_LOCAL


	Defined in File defines.hpp





Define Documentation


	
CAMP_ALLOW_UNUSED_LOCAL(X)
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Define CAMP_DEVICE


	Defined in File defines.hpp
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CAMP_DEVICE
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Define CAMP_DLL_EXPORT


	Defined in File config.in.hpp
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CAMP_DLL_EXPORT
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Define CAMP_EMPTY_BASES


	Defined in File defines.hpp
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CAMP_EMPTY_BASES


	







            

          

      

      

    

  

  
    
    

    Define CAMP_ENABLE_CUDA
    

    

    
 
  

    
      
          
            
  
Define CAMP_ENABLE_CUDA


	Defined in File config.in.hpp
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CAMP_ENABLE_CUDA


	







            

          

      

      

    

  

  
    
    

    Define CAMP_ENABLE_HIP
    

    

    
 
  

    
      
          
            
  
Define CAMP_ENABLE_HIP


	Defined in File config.in.hpp
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CAMP_ENABLE_HIP


	







            

          

      

      

    

  

  
    
    

    Define CAMP_ENABLE_OPENMP
    

    

    
 
  

    
      
          
            
  
Define CAMP_ENABLE_OPENMP


	Defined in File config.in.hpp
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CAMP_ENABLE_OPENMP


	







            

          

      

      

    

  

  
    
    

    Define CAMP_ENABLE_SYCL
    

    

    
 
  

    
      
          
            
  
Define CAMP_ENABLE_SYCL


	Defined in File config.in.hpp
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CAMP_ENABLE_SYCL


	







            

          

      

      

    

  

  
    
    

    Define CAMP_ENABLE_TARGET_OPENMP
    

    

    
 
  

    
      
          
            
  
Define CAMP_ENABLE_TARGET_OPENMP


	Defined in File config.in.hpp
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CAMP_ENABLE_TARGET_OPENMP


	







            

          

      

      

    

  

  
    
    

    Define CAMP_EXPAND
    

    

    
 
  

    
      
          
            
  
Define CAMP_EXPAND


	Defined in File helpers.hpp
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CAMP_EXPAND(...)


	







            

          

      

      

    

  

  
    
    

    Define CAMP_HAS_IS_TRIVIALLY_COPY_CONSTRUCTIBLE
    

    

    
 
  

    
      
          
            
  
Define CAMP_HAS_IS_TRIVIALLY_COPY_CONSTRUCTIBLE


	Defined in File defines.hpp





Define Documentation


	
CAMP_HAS_IS_TRIVIALLY_COPY_CONSTRUCTIBLE


	







            

          

      

      

    

  

  
    
    

    Define CAMP_HIP_HOST_DEVICE
    

    

    
 
  

    
      
          
            
  
Define CAMP_HIP_HOST_DEVICE


	Defined in File defines.hpp
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CAMP_HIP_HOST_DEVICE


	







            

          

      

      

    

  

  
    
    

    Define CAMP_HOST_DEVICE
    

    

    
 
  

    
      
          
            
  
Define CAMP_HOST_DEVICE


	Defined in File defines.hpp





Define Documentation


	
CAMP_HOST_DEVICE
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Define CAMP_MAKE_L


	Defined in File defines.hpp
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CAMP_MAKE_L(X)
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Define CAMP_SUPPRESS_HD_WARN


	Defined in File defines.hpp
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CAMP_SUPPRESS_HD_WARN
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Define CAMP_USE_INTEGER_PACK


	Defined in File defines.hpp
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CAMP_USE_INTEGER_PACK
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Define CAMP_USE_MAKE_INTEGER_SEQ


	Defined in File defines.hpp
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CAMP_USE_MAKE_INTEGER_SEQ
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Define CAMP_USE_PLATFORM_DEFAULT_STREAM


	Defined in File defines.hpp
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CAMP_USE_PLATFORM_DEFAULT_STREAM
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Define CAMP_USE_TYPE_PACK_ELEMENT


	Defined in File defines.hpp
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CAMP_USE_TYPE_PACK_ELEMENT
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Define CAMP_VERSION


	Defined in File config.in.hpp
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CAMP_VERSION


	







            

          

      

      

    

  

  
    
    

    Define CAMP_VERSION_MAJOR
    

    

    
 
  

    
      
          
            
  
Define CAMP_VERSION_MAJOR


	Defined in File config.in.hpp
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CAMP_VERSION_MAJOR


	







            

          

      

      

    

  

  
    
    

    Define CAMP_VERSION_MINOR
    

    

    
 
  

    
      
          
            
  
Define CAMP_VERSION_MINOR


	Defined in File config.in.hpp
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CAMP_VERSION_MINOR


	







            

          

      

      

    

  

  
    
    

    Define CAMP_VERSION_PATCH
    

    

    
 
  

    
      
          
            
  
Define CAMP_VERSION_PATCH


	Defined in File config.in.hpp
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CAMP_VERSION_PATCH
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Define CAMP_WIN_STATIC_BUILD


	Defined in File config.in.hpp
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CAMP_WIN_STATIC_BUILD
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	Defined in File concepts.hpp





Define Documentation


	
DefineConcept(...)
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Define DefineTypeTraitFromConcept


	Defined in File concepts.hpp
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DefineTypeTraitFromConcept(TTName, ConceptName)
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Typedef camp::_1


	Defined in File lambda.hpp
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using camp::_1 = arg<1>
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Typedef camp::_2


	Defined in File lambda.hpp
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using camp::_2 = arg<2>
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Typedef camp::_3


	Defined in File lambda.hpp
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using camp::_3 = arg<3>
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Typedef camp::_4


	Defined in File lambda.hpp
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using camp::_4 = arg<4>
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Typedef camp::_5


	Defined in File lambda.hpp
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using camp::_5 = arg<5>
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Typedef camp::_6


	Defined in File lambda.hpp
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using camp::_6 = arg<6>
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Typedef camp::_7


	Defined in File lambda.hpp
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using camp::_7 = arg<7>
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Typedef camp::_8


	Defined in File lambda.hpp
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using camp::_8 = arg<8>
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Typedef camp::_9


	Defined in File lambda.hpp
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using camp::_9 = arg<9>
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Typedef camp::as_list


	Defined in File list.hpp
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using camp::as_list = typename as_list_s<T>::type
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Typedef camp::at_key


	Defined in File map.hpp
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using camp::at_key = typename at_key_s<Map, Key>::type


	Get value at Key from Map. 


	Template Parameters

	
	Map – The map, or associative list, to index 


	Key – The key to find 
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Typedef camp::at_t


	Defined in File at.hpp
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using camp::at_t = typename at<T, U>::type
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Typedef camp::at_v


	Defined in File at.hpp
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using camp::at_v = typename at<T, num<Idx>>::type
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Typedef camp::cartesian_product


	Defined in File camp.hpp
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using camp::cartesian_product = typename accumulate<detail::product, list<list<>>, list<Seqs...>>::type


	







            

          

      

      

    

  

  
    
    

    Typedef camp::concepts::enable_if
    

    

    
 
  

    
      
          
            
  
Typedef camp::concepts::enable_if


	Defined in File concepts.hpp
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using camp::concepts::enable_if = typename std::enable_if<all_of<Args...>::value, void>::type


	SFINAE multiple type traits. 
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Typedef camp::concepts::enable_if_t


	Defined in File concepts.hpp
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using camp::concepts::enable_if_t = typename std::enable_if<all_of<Args...>::value, T>::type
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Typedef camp::concepts::negate


	Defined in File concepts.hpp





Typedef Documentation


	
using camp::concepts::negate = metalib::negate_t<T>
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Typedef camp::decay


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::decay = type::cv::rem<type::ref::rem<T>>
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Typedef camp::diff_between


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::diff_between = decltype(val<plain<T>>() - val<plain<U>>())
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Typedef camp::diff_from


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::diff_from = decltype(val<plain<T>>() - val<plain<T>>())
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Typedef camp::eval


	Defined in File eval.hpp





Typedef Documentation


	
using camp::eval = typename Val::type
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Typedef camp::false_type


	Defined in File number.hpp





Typedef Documentation


	
using camp::false_type = num<false>
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Typedef camp::first


	Defined in File at.hpp





Typedef Documentation


	
using camp::first = typename at<T, num<0>>::type
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Typedef camp::idx_seq


	Defined in File number.hpp





Typedef Documentation


	
using camp::idx_seq = int_seq<idx_t, vs...>


	Index list, use for indexing into parameter packs and lists. 
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Typedef camp::idx_seq_for_t


	Defined in File number.hpp





Typedef Documentation


	
using camp::idx_seq_for_t = typename make_idx_seq<sizeof...(Ts)>::type
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Typedef camp::idx_seq_from_t


	Defined in File number.hpp





Typedef Documentation


	
using camp::idx_seq_from_t = typename idx_seq_from<camp::decay<T>>::type
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Typedef camp::idx_t


	Defined in File defines.hpp





Typedef Documentation


	
using camp::idx_t = std::ptrdiff_t
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Typedef camp::if_


	Defined in File if.hpp





Typedef Documentation


	
using camp::if_ = typename if_s<Ts...>::type
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Typedef camp::if_c


	Defined in File if.hpp





Typedef Documentation


	
using camp::if_c = typename if_cs<Cond, Then, Else>::type
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Typedef camp::is_same


	Defined in File is_same.hpp





Typedef Documentation


	
using camp::is_same = typename is_same_s<T, U>::type
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Typedef camp::is_same_t


	Defined in File is_same.hpp





Typedef Documentation


	
using camp::is_same_t = is_same<T, U>
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Typedef camp::is_tuple


	Defined in File tuple.hpp





Typedef Documentation


	
using camp::is_tuple = typename std::is_base_of<tuple<>, Tup<>>::type
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Typedef camp::is_value


	Defined in File value.hpp





Typedef Documentation


	
using camp::is_value = typename is_value_s<Val>::type


	Test whether a type is a valid camp value. 
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Typedef camp::iterator_from


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::iterator_from = decltype(begin(val<plain<T>>()))
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Typedef camp::make_idx_seq_t


	Defined in File number.hpp





Typedef Documentation


	
using camp::make_idx_seq_t = typename make_idx_seq<Upper>::type
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Typedef camp::make_int_seq_t


	Defined in File number.hpp





Typedef Documentation


	
using camp::make_int_seq_t = typename make_int_seq<T, Upper>::type
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Typedef camp::nil


	Defined in File value.hpp





Typedef Documentation


	
using camp::nil = value<>


	A non-value, in truth tests evaluates to false. 
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Typedef camp::nullptr_t


	Defined in File defines.hpp





Typedef Documentation


	
using camp::nullptr_t = decltype(nullptr)


	







            

          

      

      

    

  

  
    
    

    Typedef camp::num
    

    

    
 
  

    
      
          
            
  
Typedef camp::num


	Defined in File number.hpp





Typedef Documentation


	
using camp::num = integral_constant<idx_t, N>


	Short-form for a whole number. 


	Template Parameters

	N – The integral value 
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Typedef camp::plain


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::plain = type::ref::rem<T>
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Typedef camp::second


	Defined in File at.hpp





Typedef Documentation


	
using camp::second = typename at<T, num<1>>::type
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Typedef camp::t


	Defined in File number.hpp





Typedef Documentation


	
using camp::t = num<true>
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Typedef camp::true_type


	Defined in File number.hpp





Typedef Documentation


	
using camp::true_type = num<true>
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Typedef camp::tuple_ebt_t


	Defined in File tuple.hpp





Typedef Documentation


	
using camp::tuple_ebt_t = typename tuple_element<camp::at_key<typename Tuple::TMap, T>::value, Tuple>::type
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Typedef camp::tuple_element_t


	Defined in File tuple.hpp





Typedef Documentation


	
using camp::tuple_element_t = typename tuple_element<i, T>::type
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Typedef camp::type::c::add


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::type::c::add = const T


	add const qualifier to T 
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Typedef camp::type::c::rem


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::type::c::rem = typename rem_s<T>::type


	remove const qualifier from T 
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Typedef camp::type::cv::add


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::type::cv::add = volatile const T


	add const and volatile qualifiers to T 
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Typedef camp::type::cv::rem


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::type::cv::rem = typename rem_s<T>::type


	remove const and volatile qualifiers from T 
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Typedef camp::type::ptr::add


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::type::ptr::add = T*


	add remove pointer to T 
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Typedef camp::type::ptr::rem


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::type::ptr::rem = typename rem_s<T>::type


	remove pointer from T 
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Typedef camp::type::ref::add


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::type::ref::add = T&


	add remove reference to T 
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Typedef camp::type::ref::rem


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::type::ref::rem = typename rem_s<T>::type


	remove reference from T 
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Typedef camp::type::rvref::add


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::type::rvref::add = T&&


	add rvalue reference to T 
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Typedef camp::type::v::add


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::type::v::add = T


	add volatile qualifier to T 









            

          

      

      

    

  

  
    
    

    Typedef camp::type::v::rem
    

    

    
 
  

    
      
          
            
  
Typedef camp::type::v::rem


	Defined in File helpers.hpp





Typedef Documentation


	
using camp::type::v::rem = typename rem_s<T>::type


	remove volatile qualifier from T 
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Typedef camp::type_traits::IsSpecialized


	Defined in File concepts.hpp





Typedef Documentation


	
using camp::type_traits::IsSpecialized = detail::IsSpecialized<void, Outer, Args...>
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Typedef camp::type_traits::IterableValue


	Defined in File concepts.hpp





Typedef Documentation


	
using camp::type_traits::IterableValue = decltype(*std::begin(camp::val<T>()))
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Typedef camp::type_traits::IteratorValue


	Defined in File concepts.hpp





Typedef Documentation


	
using camp::type_traits::IteratorValue = decltype(*camp::val<T>())
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Includes


	camp/number.hpp (File number.hpp)


	camp/size.hpp (File size.hpp)






Included By
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	File map.hpp
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	camp/helpers.hpp (File helpers.hpp)


	camp/list/list.hpp (File list.hpp)


	camp/value.hpp (File value.hpp)






Included By


	File camp.hpp
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	camp/helpers.hpp (File helpers.hpp)


	camp/number/if.hpp (File if.hpp)


	camp/number/number.hpp (File number.hpp)


	type_traits (File is_same.hpp)
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Definition (camp/number/if.hpp)



	Program Listing for File if.hpp







Includes


	camp/value.hpp (File value.hpp)


	type_traits (File is_same.hpp)






Included By


	File number.hpp
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Included By
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Included By


	File cuda.hpp
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	Program Listing for File host.hpp







Includes


	camp/resource/event.hpp (File event.hpp)


	camp/resource/platform.hpp (File platform.hpp)


	cstdlib


	cstring






Included By


	File resource.hpp
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/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_HPP
#define __CAMP_HPP

#include <type_traits>

#include <camp/defines.hpp>
#include "camp/helpers.hpp"
#include "camp/lambda.hpp"
#include "camp/list.hpp"
#include "camp/make_unique.hpp"
#include "camp/map.hpp"
#include "camp/number.hpp"
#include "camp/size.hpp"
#include "camp/tuple.hpp"
#include "camp/value.hpp"

#include "camp/detail/test.hpp"

namespace camp
{
// Fwd
template <typename Seq>
struct flatten;

// Sequences

template <typename Seq, typename T>
struct append;
template <typename... Elements, typename T>
struct append<list<Elements...>, T> {
  using type = list<Elements..., T>;
};

template <typename Seq, typename T>
struct prepend;
template <typename... Elements, typename T>
struct prepend<list<Elements...>, T> {
  using type = list<Elements..., T>;
};

template <typename Seq, typename T>
struct extend;
template <typename... Elements, typename... NewElements>
struct extend<list<Elements...>, list<NewElements...>> {
  using type = list<Elements..., NewElements...>;
};

namespace detail
{
  template <typename CurSeq, size_t N, typename... Rest>
  struct flatten_impl;
  template <typename CurSeq>
  struct flatten_impl<CurSeq, 0> {
    using type = CurSeq;
  };
  template <typename... CurSeqElements,
            size_t N,
            typename First,
            typename... Rest>
  struct flatten_impl<list<CurSeqElements...>, N, First, Rest...> {
    using type = typename flatten_impl<list<CurSeqElements..., First>,
                                       N - 1,
                                       Rest...>::type;
  };
  template <typename... CurSeqElements,
            size_t N,
            typename... FirstInnerElements,
            typename... Rest>
  struct flatten_impl<list<CurSeqElements...>,
                      N,
                      list<FirstInnerElements...>,
                      Rest...> {
    using first_inner_flat =
        typename flatten_impl<list<>,
                              sizeof...(FirstInnerElements),
                              FirstInnerElements...>::type;
    using cur_and_first =
        typename extend<list<CurSeqElements...>, first_inner_flat>::type;
    using type = typename flatten_impl<cur_and_first, N - 1, Rest...>::type;
  };
}  // namespace detail

template <typename... Elements>
struct flatten<list<Elements...>>
    : detail::flatten_impl<list<>, sizeof...(Elements), Elements...> {
};

template <typename... Seqs>
struct join;
template <typename Seq1, typename Seq2, typename... Rest>
struct join<Seq1, Seq2, Rest...> {
      using type = typename join<typename extend<Seq1, Seq2>::type, Rest...>::type;
};
template <typename Seq1>
struct join<Seq1> {
      using type = Seq1;
};
template <>
struct join<> {
  using type = list<>;
};

template <template <typename...> class Op, typename T>
struct transform;
template <template <typename...> class Op, typename... Elements>
struct transform<Op, list<Elements...>> {
  using type = list<typename Op<Elements>::type...>;
};

namespace detail
{
  template <template <typename...> class Op, typename Current, typename... Rest>
  struct accumulate_impl;
  template <template <typename...> class Op,
            typename Current,
            typename First,
            typename... Rest>
  struct accumulate_impl<Op, Current, First, Rest...> {
    using current = typename Op<Current, First>::type;
    using type = typename accumulate_impl<Op, current, Rest...>::type;
  };
  template <template <typename...> class Op, typename Current>
  struct accumulate_impl<Op, Current> {
    using type = Current;
  };
}  // namespace detail

template <template <typename...> class Op, typename Initial, typename Seq>
struct accumulate;
template <template <typename...> class Op,
          typename Initial,
          typename... Elements>
struct accumulate<Op, Initial, list<Elements...>> {
  using type = typename detail::accumulate_impl<Op, Initial, Elements...>::type;
};


namespace detail
{
  template<class, class>
  struct product_impl{};
  template<class... Xs, class... Ys>
    struct product_impl<list<Xs...>, list<Ys...>> {
      using type = list<list<Xs..., Ys>...>;
    };
  template<class, class>
  struct product{};
  template<class... Seqs, class... vals>
    struct product<list<Seqs...>, list<vals...>> {
      using type = typename join<typename product_impl<Seqs, list<vals...>>::type...>::type;
    };
} /* detail */
template<class ... Seqs>
using cartesian_product = typename accumulate<detail::product, list<list<>>, list<Seqs...>>::type;

CAMP_MAKE_L(accumulate);

template <typename T, typename L>
struct index_of;
template <typename T, typename... Elements>
struct index_of<T, list<Elements...>> {
  template <typename Seq, typename Item>
  using inc_until =
      if_<typename std::is_same<T, Item>::type,
          if_c<size<Seq>::value == 1,
               typename prepend<Seq, num<first<Seq>::value>>::type,
               Seq>,
          list<num<first<Seq>::value + 1>>>;
  using indices =
      typename accumulate<inc_until, list<num<0>>, list<Elements...>>::type;
  using type =
      typename if_c<size<indices>::value == 2, first<indices>, camp::nil>::type;
};

template <template <typename...> class Op, typename Seq>
struct filter;

template <template <typename...> class Op, typename... Elements>
struct filter<Op, list<Elements...>> {
  template <typename Seq, typename T>
  using append_if =
      if_<typename Op<T>::type, typename append<Seq, T>::type, Seq>;
  using type = typename accumulate<append_if, list<>, list<Elements...>>::type;
};

CAMP_MAKE_L(filter);


template <typename T, T... Args>
struct size<int_seq<T, Args...>> {
  constexpr static idx_t value{sizeof...(Args)};
  using type = num<sizeof...(Args)>;
};

}  // end namespace camp

#endif /* __CAMP_HPP */
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↰ Return to documentation for file (camp/concepts.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef CAMP_CONCEPTS_HPP
#define CAMP_CONCEPTS_HPP

#include <iterator>
#include <type_traits>

#include "camp/helpers.hpp"
#include "camp/list.hpp"
#include "camp/number.hpp"

#include "camp/type_traits/is_same.hpp"

namespace camp
{

namespace concepts
{

  namespace metalib
  {
    using camp::is_same;

    template <typename T>
    struct negate_t : num<!T::value> {
    };

    template <bool... Bs>
    struct all_of : metalib::is_same<list<t, num<Bs>...>, list<num<Bs>..., t>> {
    };

    template <bool... Bs>
    struct none_of
        : metalib::is_same<idx_seq<false, Bs...>, idx_seq<Bs..., false>> {
    };

    template <bool... Bs>
    struct any_of : negate_t<none_of<Bs...>> {
    };

    template <typename... Bs>
    struct all_of_t : all_of<Bs::value...> {
    };

    template <typename... Bs>
    struct none_of_t : none_of<Bs::value...> {
    };

    template <typename... Bs>
    struct any_of_t : any_of<Bs::value...> {
    };

  }  // end namespace metalib

}  // end namespace concepts
}  // end namespace camp

template <typename... T>
camp::true_type ___valid_expr___(T &&...) noexcept;
#define DefineConcept(...) decltype(___valid_expr___(__VA_ARGS__))

#define DefineTypeTraitFromConcept(TTName, ConceptName)             \
  template <typename... Args>                                       \
  struct TTName : camp::concepts::requires_<ConceptName, Args...> { \
  }
namespace camp
{
namespace concepts
{

  namespace detail
  {

    template <class...>
    struct TL {
    };

    template <class...>
    struct voider {
      using type = void;
    };

    template <class Default,
              class /* always void*/,
              template <class...> class Concept,
              class TArgs>
    struct detector {
      using value_t = false_type;
      using type = Default;
    };

    template <class Default, template <class...> class Concept, class... Args>
    struct detector<Default,
                    typename voider<Concept<Args...>>::type,
                    Concept,
                    TL<Args...>> {
      using value_t = true_type;
      using type = Concept<Args...>;
    };

    template <template <class...> class Concept, class TArgs>
    using is_detected = detector<void, void, Concept, TArgs>;

    template <template <class...> class Concept, class TArgs>
    using detected = typename is_detected<Concept, TArgs>::value_t;


    template <typename Ret, typename T>
    Ret returns(T const &) noexcept;

  }  // end namespace detail

  template <typename T>
  using negate = metalib::negate_t<T>;

  template <typename T, typename U>
  constexpr auto convertible_to(U &&u) noexcept
      -> decltype(detail::returns<camp::true_type>(static_cast<T>((U &&) u)));

  template <typename T, typename U>
  constexpr auto has_type(U &&) noexcept -> metalib::is_same<T, U>;

  template <typename BoolLike>
  constexpr auto is(BoolLike) noexcept
      -> camp::if_<BoolLike, camp::true_type, camp::false_type>;

  template <typename BoolLike>
  constexpr auto is_not(BoolLike) noexcept
      -> camp::if_c<!BoolLike::value, camp::true_type, camp::false_type>;

  template <typename... Args>
  struct all_of : metalib::all_of_t<Args...> {
  };

  template <typename... Args>
  struct none_of : metalib::none_of_t<Args...> {
  };

  template <typename... Args>
  struct any_of : metalib::any_of_t<Args...> {
  };

  template <typename... Args>
  using enable_if = typename std::enable_if<all_of<Args...>::value, void>::type;

  template <typename T, typename... Args>
  using enable_if_t = typename std::enable_if<all_of<Args...>::value, T>::type;

  template <template <class...> class Op, class... Args>
  struct requires_ : detail::detected<Op, detail::TL<Args...>> {
  };

  template <typename T>
  struct Swappable : DefineConcept(swap(val<T>(), val<T>())) {
  };

  template <typename T>
  struct LessThanComparable
      : DefineConcept(convertible_to<bool>(val<T>() < val<T>())) {
  };

  template <typename T>
  struct GreaterThanComparable
      : DefineConcept(convertible_to<bool>(val<T>() > val<T>())) {
  };

  template <typename T>
  struct LessEqualComparable
      : DefineConcept(convertible_to<bool>(val<T>() <= val<T>())) {
  };

  template <typename T>
  struct GreaterEqualComparable
      : DefineConcept(convertible_to<bool>(val<T>() >= val<T>())) {
  };

  template <typename T>
  struct EqualityComparable
      : DefineConcept(convertible_to<bool>(val<T>() == val<T>())) {
  };

  template <typename T, typename U>
  struct ComparableTo
      : DefineConcept(convertible_to<bool>(val<U>() < val<T>()),
                      convertible_to<bool>(val<T>() < val<U>()),
                      convertible_to<bool>(val<U>() <= val<T>()),
                      convertible_to<bool>(val<T>() <= val<U>()),
                      convertible_to<bool>(val<U>() > val<T>()),
                      convertible_to<bool>(val<T>() > val<U>()),
                      convertible_to<bool>(val<U>() >= val<T>()),
                      convertible_to<bool>(val<T>() >= val<U>()),
                      convertible_to<bool>(val<U>() == val<T>()),
                      convertible_to<bool>(val<T>() == val<U>()),
                      convertible_to<bool>(val<U>() != val<T>()),
                      convertible_to<bool>(val<T>() != val<U>())) {
  };

  template <typename T>
  struct Comparable : ComparableTo<T, T> {
  };

  template <typename T>
  struct Arithmetic : DefineConcept(is(std::is_arithmetic<T>())) {
  };

  template <typename T>
  struct FloatingPoint : DefineConcept(is(std::is_floating_point<T>())) {
  };

  template <typename T>
  struct Integral : DefineConcept(is(std::is_integral<T>())) {
  };

  template <typename T>
  struct Signed : DefineConcept(Integral<T>(), is(std::is_signed<T>())) {
  };

  template <typename T>
  struct Unsigned : DefineConcept(Integral<T>(), is(std::is_unsigned<T>())) {
  };

  template <typename T>
  struct Iterator
      : DefineConcept(is_not(Integral<T>()),  // hacky NVCC 8 workaround
                      *(val<T>()),
                      has_type<T &>(++val<T &>())) {
  };

  template <typename T>
  struct ForwardIterator
      : DefineConcept(Iterator<T>(), val<T &>()++, *val<T &>()++) {
  };

  template <typename T>
  struct BidirectionalIterator
      : DefineConcept(ForwardIterator<T>(),
                      has_type<T &>(--val<T &>()),
                      convertible_to<T const &>(val<T &>()--),
                      *val<T &>()--) {
  };

  template <typename T>
  struct RandomAccessIterator
      : DefineConcept(BidirectionalIterator<T>(),
                      Comparable<T>(),
                      has_type<T &>(val<T &>() += val<diff_from<T>>()),
                      has_type<T>(val<T>() + val<diff_from<T>>()),
                      has_type<T>(val<diff_from<T>>() + val<T>()),
                      has_type<T &>(val<T &>() -= val<diff_from<T>>()),
                      has_type<T>(val<T>() - val<diff_from<T>>()),
                      val<T>()[val<diff_from<T>>()]) {
  };

  template <typename T>
  struct HasBeginEnd : DefineConcept(std::begin(val<T>()), std::end(val<T>())) {
  };

  template <typename T>
  struct Range : DefineConcept(HasBeginEnd<T>(), Iterator<iterator_from<T>>()) {
  };

  template <typename T>
  struct ForwardRange
      : DefineConcept(HasBeginEnd<T>(), ForwardIterator<iterator_from<T>>()) {
  };

  template <typename T>
  struct BidirectionalRange
      : DefineConcept(HasBeginEnd<T>(),
                      BidirectionalIterator<iterator_from<T>>()) {
  };

  template <typename T>
  struct RandomAccessRange
      : DefineConcept(HasBeginEnd<T>(),
                      RandomAccessIterator<iterator_from<T>>()) {
  };

}  // end namespace concepts

namespace type_traits
{
  DefineTypeTraitFromConcept(is_iterator, camp::concepts::Iterator);
  DefineTypeTraitFromConcept(is_forward_iterator,
                             camp::concepts::ForwardIterator);
  DefineTypeTraitFromConcept(is_bidirectional_iterator,
                             camp::concepts::BidirectionalIterator);
  DefineTypeTraitFromConcept(is_random_access_iterator,
                             camp::concepts::RandomAccessIterator);

  DefineTypeTraitFromConcept(is_range, camp::concepts::Range);
  DefineTypeTraitFromConcept(is_forward_range, camp::concepts::ForwardRange);
  DefineTypeTraitFromConcept(is_bidirectional_range,
                             camp::concepts::BidirectionalRange);
  DefineTypeTraitFromConcept(is_random_access_range,
                             camp::concepts::RandomAccessRange);

  DefineTypeTraitFromConcept(is_comparable, camp::concepts::Comparable);
  DefineTypeTraitFromConcept(is_comparable_to, camp::concepts::ComparableTo);

  DefineTypeTraitFromConcept(is_arithmetic, camp::concepts::Arithmetic);
  DefineTypeTraitFromConcept(is_floating_point, camp::concepts::FloatingPoint);
  DefineTypeTraitFromConcept(is_integral, camp::concepts::Integral);
  DefineTypeTraitFromConcept(is_signed, camp::concepts::Signed);
  DefineTypeTraitFromConcept(is_unsigned, camp::concepts::Unsigned);

  template <typename T>
  using IterableValue = decltype(*std::begin(camp::val<T>()));

  template <typename T>
  using IteratorValue = decltype(*camp::val<T>());

  namespace detail
  {

    template <typename, template <typename...> class, typename...>
    struct IsSpecialized : camp::false_type {
    };

    template <template <typename...> class Template, typename... T>
    struct IsSpecialized<typename concepts::detail::voider<decltype(
                             camp::val<Template<T...>>())>::type,
                         Template,
                         T...> : camp::true_type {
    };

    template <template <class...> class,
              template <class...> class,
              bool,
              class...>
    struct SpecializationOf : camp::false_type {
    };

    template <template <class...> class Expected,
              template <class...> class Actual,
              class... Args>
    struct SpecializationOf<Expected, Actual, true, Args...>
        : camp::concepts::metalib::is_same<Expected<Args...>, Actual<Args...>> {
    };

  }  // end namespace detail


  template <template <class...> class Outer, class... Args>
  using IsSpecialized = detail::IsSpecialized<void, Outer, Args...>;

  template <template <class...> class, typename T>
  struct SpecializationOf : camp::false_type {
  };

  template <template <class...> class Expected,
            template <class...> class Actual,
            class... Args>
  struct SpecializationOf<Expected, Actual<Args...>>
      : detail::SpecializationOf<Expected,
                                 Actual,
                                 IsSpecialized<Expected, Args...>::value,
                                 Args...> {
  };

}  // end namespace type_traits
}  // namespace camp

#endif /* CAMP_CONCEPTS_HPP */
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Program Listing for File config.in.hpp

↰ Return to documentation for file (camp/config.in.hpp)

// Define CAMP_CONFIG_OVERRIDE to change this on a per-file basis
#if !defined(CAMP_CONFIG_OVERRIDE)
#cmakedefine CAMP_ENABLE_OPENMP
#cmakedefine CAMP_ENABLE_TARGET_OPENMP
#cmakedefine CAMP_ENABLE_CUDA
#cmakedefine CAMP_ENABLE_HIP
#cmakedefine CAMP_ENABLE_SYCL
#cmakedefine CAMP_WIN_STATIC_BUILD
#endif

#define CAMP_VERSION_MAJOR @camp_VERSION_MAJOR@
#define CAMP_VERSION_MINOR @camp_VERSION_MINOR@
#define CAMP_VERSION_PATCH @camp_VERSION_PATCH@

#define CAMP_VERSION (CAMP_VERSION_MAJOR * 1000000) \
                    +(CAMP_VERSION_MINOR * 1000) \
                    +(CAMP_VERSION_PATCH)

#if (defined(_WIN32) || defined(_WIN64)) && !defined(CAMP_WIN_STATIC_BUILD)
#ifdef CAMP_DLL_EXPORTS
#define CAMP_DLL_EXPORT __declspec(dllexport)
#else
#define CAMP_DLL_EXPORT __declspec(dllimport)
#endif
#else
#define CAMP_DLL_EXPORT
#endif
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Program Listing for File defines.hpp

↰ Return to documentation for file (camp/defines.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef CAMP_DEFINES_HPP
#define CAMP_DEFINES_HPP

#include <cstddef>
#include <cstdint>

#include <camp/config.hpp>

// include cuda header if configured, even if not in use
#ifdef CAMP_ENABLE_CUDA
#include <cuda_runtime.h>
#endif

#ifdef CAMP_ENABLE_HIP
#include <hip/hip_runtime.h>
#endif

namespace camp
{

#define CAMP_ALLOW_UNUSED_LOCAL(X) (void)(X)

#if defined(__clang__)
#define CAMP_COMPILER_CLANG
#elif defined(__INTEL_COMPILER)
#define CAMP_COMPILER_INTEL
#elif defined(__xlc__)
#define CAMP_COMPILER_XLC
#elif defined(__PGI)
#define CAMP_COMPILER_PGI
#elif defined(_WIN32)
#define CAMP_COMPILER_MSVC
#elif defined(__GNUC__)
#define CAMP_COMPILER_GNU
#else
#pragma warn("Unknown compiler!")
#endif

// detect empty_bases for MSVC
#ifndef __has_declspec_attribute
#define __has_declspec_attribute(__x) 0
#endif
#if defined(CAMP_COMPILER_MSVC) || __has_declspec_attribute(empty_bases)
#define CAMP_EMPTY_BASES __declspec(empty_bases)
#else
#define CAMP_EMPTY_BASES
#endif

// define host device macros
#define CAMP_HIP_HOST_DEVICE

#if defined(CAMP_ENABLE_CUDA) && defined(__CUDACC__)
#define CAMP_DEVICE __device__
#define CAMP_HOST_DEVICE __host__ __device__
#define CAMP_HAVE_CUDA 1

#if defined(__NVCC__)
#if defined(_WIN32)  // windows is non-compliant, yay
#define CAMP_SUPPRESS_HD_WARN __pragma(nv_exec_check_disable)
#else
#define CAMP_SUPPRESS_HD_WARN _Pragma("nv_exec_check_disable")
#endif
#else  // only nvcc supports this pragma
#define CAMP_SUPPRESS_HD_WARN
#endif

#elif defined( CAMP_ENABLE_HIP ) && defined(__HIPCC__)
#define CAMP_DEVICE __device__
#define CAMP_HOST_DEVICE __host__ __device__
#define CAMP_HAVE_HIP 1
#undef CAMP_HIP_HOST_DEVICE
#define CAMP_HIP_HOST_DEVICE __host__ __device__
#define CAMP_HAVE_HIP 1

#define CAMP_SUPPRESS_HD_WARN

#elif defined( CAMP_ENABLE_SYCL ) && defined(SYCL_LANGUAGE_VERSION)
#define CAMP_HAVE_SYCL 1
#define CAMP_DEVICE
#define CAMP_HOST_DEVICE
#define CAMP_SUPPRESS_HD_WARN

#else
#define CAMP_DEVICE
#define CAMP_HOST_DEVICE
#define CAMP_SUPPRESS_HD_WARN
#endif

#if defined( CAMP_ENABLE_OPENMP ) && defined(_OPENMP)
#define CAMP_HAVE_OPENMP 1
#endif

#if defined(CAMP_ENABLE_TARGET_OPENMP)
#if _OPENMP >= 201511
#define CAMP_HAVE_OMP_OFFLOAD 1
#else
#define CAMP_HAVE_OMP_OFFLOAD 0
#warning Compiler does NOT support OpenMP Target Offload even though user has enabled it!
#endif
#endif

// Compiler checks
#if defined(__NVCC__) && __CUDACC_VER_MAJOR__ < 10
#error nvcc below 10 is not supported
#endif
// This works for:
//   clang
//   nvcc 10 and higher using clang as a host compiler
//   MSVC 1911... and higher, see check below
//   XL C++ at least back to 16.1.0, possibly farther
#define CAMP_USE_MAKE_INTEGER_SEQ 0
#define CAMP_USE_TYPE_PACK_ELEMENT 0

#if defined(_MSC_FULL_VER) && _MSC_FULL_VER >= 191125507
// __has_builtin exists but does not always expose this
#undef CAMP_USE_MAKE_INTEGER_SEQ
#define CAMP_USE_MAKE_INTEGER_SEQ 1
// __type_pack_element remains unsupported
#elif defined(__has_builtin)
#if __has_builtin(__make_integer_seq)
#undef CAMP_USE_MAKE_INTEGER_SEQ
#define CAMP_USE_MAKE_INTEGER_SEQ 1
#undef CAMP_USE_TYPE_PACK_ELEMENT
#define CAMP_USE_TYPE_PACK_ELEMENT 1
#endif
#endif

// This works for:
//   GCC >= 8
//   intel 19+ in GCC 8 or higher mode
//   nvcc 10+ in GCC 8 or higher mode, no lower nvcc allowed anyway
//   PGI 19+ in GCC 8 or higher mode
#if __GNUC__ >= 8                                               \
    && (/* intel compiler in gcc 8+ mode */                     \
        ((!defined(__INTEL_COMPILER))                           \
         || __INTEL_COMPILER >= 1900) /* nvcc in gcc 8+ mode */ \
        || ((!defined(__PGIC__)) || __PGIC__ >= 19))
#define CAMP_USE_INTEGER_PACK 1
#else
#define CAMP_USE_INTEGER_PACK 0
#endif

// libstdc++ from GCC below version 5 lacks the type trait
#if defined(__GLIBCXX__) && (__GLIBCXX__ < 20150422 || __GNUC__ < 5)
#define CAMP_HAS_IS_TRIVIALLY_COPY_CONSTRUCTIBLE 0
#else
#define CAMP_HAS_IS_TRIVIALLY_COPY_CONSTRUCTIBLE 1
#endif

// distinguish between the use of 'THE' default stream of a platform
// or 'A' general platform stream created by camp Resource
#ifndef CAMP_USE_PLATFORM_DEFAULT_STREAM
#define CAMP_USE_PLATFORM_DEFAULT_STREAM 0
#endif


// Types
using idx_t = std::ptrdiff_t;
using nullptr_t = decltype(nullptr);

// Helper macros
// TODO: -> CAMP_MAKE_LAMBDA_CONSUMER
#define CAMP_MAKE_L(X)                                             \
  template <typename Lambda, typename... Rest>                     \
  struct X##_l {                                                   \
    using type = typename X<Lambda::template expr, Rest...>::type; \
  }

CAMP_DLL_EXPORT void throw_re(const char *s);

#ifdef CAMP_ENABLE_CUDA

#define campCudaErrchk(ans) ::camp::cudaAssert((ans), #ans, __FILE__, __LINE__)

CAMP_DLL_EXPORT cudaError_t cudaAssert(cudaError_t code,
                              const char *call,
                              const char *file,
                              int line);

#endif  //#ifdef CAMP_ENABLE_CUDA


#ifdef CAMP_ENABLE_HIP

#define campHipErrchk(ans) ::camp::hipAssert((ans), #ans, __FILE__, __LINE__)

CAMP_DLL_EXPORT hipError_t hipAssert(hipError_t code,
                            const char *call,
                            const char *file,
                            int line);

#endif  //#ifdef CAMP_ENABLE_HIP

}  // namespace camp

#endif // CAMP_DEFINES_HPP
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Program Listing for File sfinae.hpp

↰ Return to documentation for file (camp/detail/sfinae.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef CAMP_DETAIL_SFINAE_HPP
#define CAMP_DETAIL_SFINAE_HPP

#include "camp/helpers.hpp"
#include "camp/number/number.hpp"
#include "camp/value.hpp"

#include <type_traits>

namespace camp
{

namespace detail
{

  // caller pattern from metal library
  template <template <typename...> class expr, typename... vals>
  struct caller;

  template <
      template <typename...> class expr,
      typename... vals,
      typename std::enable_if<is_value<expr<vals...>>::value>::type* = nullptr>
  value<expr<vals...>> sfinae(caller<expr, vals...>*);

  value<> sfinae(...);

  template <template <typename...> class expr, typename... vals>
  struct caller : decltype(sfinae(declptr<caller<expr, vals...>>())) {
  };

  template <template <typename...> class Expr, typename... Vals>
  struct call_s : caller<Expr, Vals...> {
  };

  template <template <typename...> class Expr, typename... Vals>
  using call = Expr<Vals...>;
};  // namespace detail

}  // end namespace camp

#endif /* CAMP_DETAIL_SFINAE_HPP */
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Program Listing for File test.hpp

↰ Return to documentation for file (camp/detail/test.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_DETAIL_TEST_HPP
#define __CAMP_DETAIL_TEST_HPP

#include "camp/type_traits/is_same.hpp"

namespace camp
{

#ifndef CAMP_DOX
namespace test
{
  template <typename T1, typename T2>
  struct AssertSame {
    static_assert(is_same<T1, T2>::value,
                  "is_same assertion failed <see below for more information>");
    static bool constexpr value = is_same<T1, T2>::value;
  };
#define CAMP_UNQUOTE(...) __VA_ARGS__
#define CAMP_CHECK_SAME(X, Y)                                          \
  static_assert(                                                       \
      ::camp::test::AssertSame<CAMP_UNQUOTE X, CAMP_UNQUOTE Y>::value, \
      #X " same as " #Y)
#define CAMP_CHECK_TSAME(X, Y)                                          \
  static_assert(::camp::test::AssertSame<typename CAMP_UNQUOTE X::type, \
                                         CAMP_UNQUOTE Y>::value,        \
                #X " same as " #Y)
  template <typename Assertion, idx_t i>
  struct AssertValue {
    static_assert(Assertion::value == i,
                  "value assertion failed <see below for more information>");
    static bool const value = Assertion::value == i;
  };
#define CAMP_CHECK_IEQ(X, Y)                                            \
  static_assert(                                                        \
      ::camp::test::AssertValue<CAMP_UNQUOTE X, CAMP_UNQUOTE Y>::value, \
      #X "::value == " #Y)
}  // namespace test
#endif  // CAMP_DOX

}  // namespace camp


#endif /* __CAMP_DETAIL_TEST_HPP */
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Program Listing for File helpers.hpp

↰ Return to documentation for file (camp/helpers.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef CAMP_HELPERS_HPP
#define CAMP_HELPERS_HPP

#include <cstddef>
#include <utility>

#include "camp/defines.hpp"

namespace camp
{

template <typename T>
T* declptr();

template <typename T>
CAMP_HOST_DEVICE auto val() noexcept -> decltype(std::declval<T>());

template <typename T>
CAMP_HOST_DEVICE auto cval() noexcept -> decltype(std::declval<T const>());

template <typename... Ts>
CAMP_HOST_DEVICE constexpr inline void sink(Ts const&...)
{
}

namespace detail
{
  using __expand_array_type = int[];
}
#define CAMP_EXPAND(...) static_cast<void>( \
  ::camp::detail::__expand_array_type { 0, ((void)(__VA_ARGS__), 0)... })

template <typename Fn, typename... Args>
CAMP_HOST_DEVICE constexpr void for_each_arg(Fn&& f, Args&&... args)
{
  CAMP_EXPAND(f((Args &&) args));
}

// bring common utility routines into scope to allow ADL
using std::begin;
using std::swap;

namespace type
{
  namespace ref
  {
    template <class T>
    struct rem_s {
      using type = T;
    };
    template <class T>
    struct rem_s<T&> {
      using type = T;
    };
    template <class T>
    struct rem_s<T&&> {
      using type = T;
    };

    template <class T>
    using rem = typename rem_s<T>::type;

    template <class T>
    using add = T&;
  }  // end namespace ref

  namespace rvref
  {
    template <class T>
    using add = T&&;
  }  // end namespace rvref

  namespace ptr
  {
    template <class T>
    struct rem_s {
      using type = T;
    };
    template <class T>
    struct rem_s<T*> {
      using type = T;
    };

    template <class T>
    using rem = typename rem_s<T>::type;

    template <class T>
    using add = T*;
  }  // end namespace ptr

  namespace c
  {
    template <class T>
    struct rem_s {
      using type = T;
    };
    template <class T>
    struct rem_s<const T> {
      using type = T;
    };

    template <class T>
    using rem = typename rem_s<T>::type;

    template <class T>
    using add = const T;
  }  // namespace c

  namespace v
  {
    template <class T>
    struct rem_s {
      using type = T;
    };
    template <class T>
    struct rem_s<volatile T> {
      using type = T;
    };

    template <class T>
    using rem = typename rem_s<T>::type;

    template <class T>
    using add = volatile T;
  }  // namespace v

  namespace cv
  {
    template <class T>
    struct rem_s {
      using type = T;
    };
    template <class T>
    struct rem_s<const T> {
      using type = T;
    };
    template <class T>
    struct rem_s<volatile T> {
      using type = T;
    };
    template <class T>
    struct rem_s<const volatile T> {
      using type = T;
    };

    template <class T>
    using rem = typename rem_s<T>::type;

    template <class T>
    using add = const volatile T;
  }  // namespace cv
}  // end namespace type

template <typename T>
using decay = type::cv::rem<type::ref::rem<T>>;

template <typename T>
using plain = type::ref::rem<T>;

template <typename T>
using diff_from = decltype(val<plain<T>>() - val<plain<T>>());
template <typename T, typename U>
using diff_between = decltype(val<plain<T>>() - val<plain<U>>());

template <typename T>
using iterator_from = decltype(begin(val<plain<T>>()));

template <class T>
CAMP_HOST_DEVICE constexpr T&& forward(type::ref::rem<T>& t) noexcept
{
  return static_cast<T&&>(t);
}
template <class T>
CAMP_HOST_DEVICE constexpr T&& forward(type::ref::rem<T>&& t) noexcept
{
  return static_cast<T&&>(t);
}

template <typename T>
CAMP_HOST_DEVICE constexpr type::ref::rem<T>&& move(T&& t) noexcept
{
  return static_cast<type::ref::rem<T>&&>(t);
}

template <typename T>
CAMP_HOST_DEVICE void safe_swap(T& t1, T& t2)
{
#if defined(__CUDA_ARCH__) || defined(__HIP_DEVICE_COMPILE__)
  T temp{std::move(t1)};
  t1 = std::move(t2);
  t2 = std::move(temp);
#else
  using std::swap;
  swap(t1, t2);
#endif
}

template <typename T, typename = decltype(sink(swap(val<T>(), val<T>())))>
CAMP_HOST_DEVICE void safe_swap(T& t1, T& t2)
{
  using std::swap;
  swap(t1, t2);
}
}  // namespace camp

#endif /* CAMP_HELPERS_HPP */
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Program Listing for File lambda.hpp

↰ Return to documentation for file (camp/lambda.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef CAMP_LAMBDA_HPP
#define CAMP_LAMBDA_HPP

#include <type_traits>

#include "camp/defines.hpp"
#include "camp/list/at.hpp"
#include "camp/list/list.hpp"


namespace camp
{

template <template <typename...> class Expr>
struct lambda {
  template <typename... Ts>
  using expr = typename Expr<Ts...>::type;
};

template <typename Lambda, typename Seq>
struct apply_l;
template <typename Lambda, typename... Args>
struct apply_l<Lambda, list<Args...>> {
  using type = typename Lambda::template expr<Args...>::type;
};

template <typename Lambda, typename... Args>
struct invoke_l {
  using type = typename Lambda::template expr<Args...>::type;
};

template <idx_t n>
struct arg {
  template <typename... Ts>
  using expr = typename at<list<Ts...>, num<n - 1>>::type;
};

using _1 = arg<1>;
using _2 = arg<2>;
using _3 = arg<3>;
using _4 = arg<4>;
using _5 = arg<5>;
using _6 = arg<6>;
using _7 = arg<7>;
using _8 = arg<8>;
using _9 = arg<9>;

namespace detail
{
  template <typename T, typename... Args>
  struct get_bound_arg {
    using type = T;
  };
  template <idx_t i, typename... Args>
  struct get_bound_arg<arg<i>, Args...> {
    using type = typename arg<i>::template expr<Args...>;
  };
}  // namespace detail

template <template <typename...> class Expr, typename... ArgBindings>
struct bind {
  using bindings = list<ArgBindings...>;
  template <typename... Ts>
  using expr = typename Expr<
      typename detail::get_bound_arg<ArgBindings, Ts...>::type...>::type;
  using type = bind;
};

template <template <typename...> class Expr, typename... BoundArgs>
struct bind_front {
  template <typename... Ts>
  using expr = typename Expr<BoundArgs..., Ts...>::type;
  using type = bind_front;
};

CAMP_MAKE_L(bind_front);

}  // end namespace camp

#endif /* CAMP_LAMBDA_HPP */
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Program Listing for File list.hpp

↰ Return to documentation for file (camp/list.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_list_hpp
#define __CAMP_list_hpp

#include "list/at.hpp"
#include "list/find_if.hpp"
#include "list/list.hpp"

#endif /* __CAMP_list_hpp */
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Program Listing for File at.hpp

↰ Return to documentation for file (camp/list/at.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_list_at_hpp
#define __CAMP_list_at_hpp

#include "camp/defines.hpp"
#include "camp/helpers.hpp"
#include "camp/list/list.hpp"
#include "camp/number.hpp"
#include "camp/value.hpp"

namespace camp
{

namespace detail
{
  template <typename T, idx_t Idx>
  struct _at;

  #if CAMP_USE_TYPE_PACK_ELEMENT
  template <idx_t Idx, template <class...> class T, typename... Pack>
  struct _at<T<Pack...>, Idx> {
    using type = __type_pack_element<Idx, Pack...>;
  };
  #else
  // Lookup from metal::at machinery
  template <idx_t, typename>
  struct entry {
  };

  template <typename, typename>
  struct entries;

  template <idx_t... keys, typename... vals>
  struct entries<idx_seq<keys...>, list<vals...>> : entry<keys, vals>... {
  };

  template <idx_t key, typename val>
  value<val> _lookup_impl(entry<key, val>*);

  template <typename>
  value<> _lookup_impl(...);

  template <typename vals, typename indices, idx_t Idx>
  struct _lookup
      : decltype(_lookup_impl<Idx>(declptr<entries<indices, vals>>())) {
  };

  template <template <class...> class T, typename X, typename... Rest>
  struct _at<T<X, Rest...>, 0> {
    using type = X;
  };
  template <template <class...> class T,
            typename X,
            typename Y,
            typename... Rest>
  struct _at<T<X, Y, Rest...>, 1> {
    using type = Y;
  };
  template <template <class...> class T, idx_t Idx, typename... Rest>
  struct _at<T<Rest...>, Idx> {
    static_assert(Idx < sizeof...(Rest), "at: index out of range");
    using type = typename _lookup<T<Rest...>,
                                  make_idx_seq_t<sizeof...(Rest)>,
                                  Idx>::type;
  };
  #endif
}  // namespace detail

// TODO: document
template <typename Seq, typename Num>
struct at;
template <typename T, idx_t Val>
struct at<T, num<Val>> {
  using type = typename detail::_at<T, Val>::type;
};


template <typename T>
using first = typename at<T, num<0>>::type;

template <typename T>
using second = typename at<T, num<1>>::type;

// TODO: document
template <typename T, idx_t Idx>
using at_v = typename at<T, num<Idx>>::type;

// TODO: document
template <typename T, typename U>
using at_t = typename at<T, U>::type;
}  // namespace camp


#endif /* __CAMP_list_at_hpp */
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Program Listing for File find_if.hpp

↰ Return to documentation for file (camp/list/find_if.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef CAMP_LIST_FIND_IF_HPP
#define CAMP_LIST_FIND_IF_HPP

#include <cstddef>
#include <type_traits>

#include "camp/lambda.hpp"
#include "camp/list/list.hpp"
#include "camp/number.hpp"
#include "camp/value.hpp"

namespace camp
{

namespace detail
{
  template <template <typename...> class Cond, typename... Elements>
  struct _find_if;
  template <template <typename...> class Cond, typename First, typename... Rest>
  struct _find_if<Cond, First, Rest...> {
    using type = if_<typename Cond<First>::type,
                     First,
                     typename _find_if<Cond, Rest...>::type>;
  };
  template <template <typename...> class Cond>
  struct _find_if<Cond> {
    using type = nil;
  };
}  // namespace detail

template <template <typename...> class Cond, typename Seq>
struct find_if;

// TODO: document
template <template <typename...> class Cond, typename... Elements>
struct find_if<Cond, list<Elements...>> {
  using type = typename detail::_find_if<Cond, Elements...>::type;
};

CAMP_MAKE_L(find_if);

}  // end namespace camp

#endif /* CAMP_LIST_FIND_IF_HPP */








            

          

      

      

    

  

  
    
    

    Program Listing for File list.hpp
    

    

    
 
  

    
      
          
            
  
Program Listing for File list.hpp

↰ Return to documentation for file (camp/list/list.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef CAMP_LIST_LIST_HPP
#define CAMP_LIST_LIST_HPP

#include "camp/number.hpp"
#include "camp/size.hpp"

namespace camp
{
// TODO: document

template <typename... Ts>
struct list {
  using type = list;
};

namespace detail
{
  template <typename T>
  struct _as_list;
  template <template <typename...> class T, typename... Args>
  struct _as_list<T<Args...>> {
    using type = list<Args...>;
  };
  template <typename T, T... Args>
  struct _as_list<int_seq<T, Args...>> {
    using type = list<integral_constant<T, Args>...>;
  };
}  // namespace detail

template <typename T>
struct as_list_s : detail::_as_list<T>::type {
};

template <typename T>
using as_list = typename as_list_s<T>::type;

template <typename... Args>
struct size<list<Args...>> {
  constexpr static idx_t value{sizeof...(Args)};
  using type = num<sizeof...(Args)>;
};

}  // namespace camp

#endif /* CAMP_LIST_LIST_HPP */
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Program Listing for File make_unique.hpp

↰ Return to documentation for file (camp/make_unique.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/
#ifndef __CAMP_make_unique_hpp
#define __CAMP_make_unique_hpp

#include <memory>

namespace camp {

template <typename T, typename... Args>
constexpr
inline
std::unique_ptr<T> make_unique(Args&&... args)
{
    return std::unique_ptr<T>(new T(std::forward<Args>(args)...));
}

} // end of namespace umpire

#endif /* __CAMP_make_unique_hpp */
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Program Listing for File map.hpp

↰ Return to documentation for file (camp/map.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef CAMP_LIST_MAP_HPP
#define CAMP_LIST_MAP_HPP

#include "camp/helpers.hpp"  // declptr
#include "camp/list/list.hpp"
#include "camp/value.hpp"

namespace camp
{
// TODO: document

namespace detail
{
  template <typename Key, typename Val>
  Val lookup(list<Key, Val>*);

  template <typename>
  nil lookup(...);

  template <typename Seq, typename = nil>
  struct lookup_table;

  template <typename... Keys, typename... Values>
  struct lookup_table<list<list<Keys, Values>...>> : list<Keys, Values>... {
  };
}  // namespace detail

template <typename Seq, typename Key>
struct at_key_s {
  using type =
      decltype(detail::lookup<Key>(declptr<detail::lookup_table<Seq>>()));
};


template <typename Map, typename Key>
using at_key = typename at_key_s<Map, Key>::type;


}  // namespace camp

#endif /* CAMP_LIST_MAP_HPP */
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Program Listing for File number.hpp

↰ Return to documentation for file (camp/number.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef CAMP_NUMBER_HPP
#define CAMP_NUMBER_HPP

#include "camp/helpers.hpp"
#include "camp/number/if.hpp"
#include "camp/number/number.hpp"

#include "camp/defines.hpp"

#include <type_traits>

namespace camp
{

// TODO: document
template <typename T, T... vs>
struct int_seq {
  using type = int_seq;
};
template <idx_t... vs>
using idx_seq = int_seq<idx_t, vs...>;

namespace detail
{
  template <typename T, typename N>
  struct gen_seq;
#if CAMP_USE_MAKE_INTEGER_SEQ
  template <typename T, T N>
  struct gen_seq<T, integral_constant<T, N>> {
    using type = __make_integer_seq<int_seq, T, N>;
  };
#elif CAMP_USE_INTEGER_PACK
  template <typename T, T N>
  struct gen_seq<T, integral_constant<T, N>> {
    using type = int_seq<T, __integer_pack(N)...>;
  };
#else
  template <typename T, typename S1, typename S2>
  struct concat;

  template <typename T, T... I1, T... I2>
  struct concat<T, int_seq<T, I1...>, int_seq<T, I2...>> {
    using type = typename int_seq<T, I1..., (sizeof...(I1) + I2)...>::type;
  };

  template <typename T, typename N_t>
  struct gen_seq
      : concat<T,
               typename gen_seq<T, integral_constant<T, N_t::value / 2>>::type,
               typename gen_seq<
                   T,
                   integral_constant<T, N_t::value - N_t::value / 2>>::type>::
            type {
  };

  template <typename T>
  struct gen_seq<T, integral_constant<T, 0>> : int_seq<T> {
  };
  template <typename T>
  struct gen_seq<T, integral_constant<T, 1>> : int_seq<T, 0> {
  };
#endif
}  // namespace detail

// TODO: document
template <idx_t Upper>
struct make_idx_seq {
  using type =
      typename detail::gen_seq<idx_t, integral_constant<idx_t, Upper>>::type;
};


// TODO: document
template <idx_t Upper>
using make_idx_seq_t = typename make_idx_seq<Upper>::type;

// TODO: document
template <class... Ts>
using idx_seq_for_t = typename make_idx_seq<sizeof...(Ts)>::type;

// TODO: document
template <typename T>
struct idx_seq_from;

// TODO: document
template <template <typename...> class T, typename... Args>
struct idx_seq_from<T<Args...>> : make_idx_seq<sizeof...(Args)> {
};

// TODO: document
template <typename T, T... Args>
struct idx_seq_from<int_seq<T, Args...>> : make_idx_seq<sizeof...(Args)> {
};

// TODO: document
template <typename T>
using idx_seq_from_t = typename idx_seq_from<camp::decay<T>>::type;

// TODO: document
template <typename T, T Upper>
struct make_int_seq : detail::gen_seq<T, integral_constant<T, Upper>>::type {
};

// TODO: document
template <typename T, idx_t Upper>
using make_int_seq_t = typename make_int_seq<T, Upper>::type;

// TODO: document
template <typename T>
struct not_ {
  using type = typename if_s<T, false_type, true_type>::type;
};


template <idx_t N, typename IdxSeg>
struct seq_at;

template <idx_t N, typename T, T Idx0, T... IdxRest>
struct seq_at<N, camp::int_seq<T, Idx0, IdxRest...>> {
  static constexpr T value =
      seq_at<N - 1, camp::int_seq<T, IdxRest...>>::value;
};

template <typename T, T Idx0, T... IdxRest>
struct seq_at<0, camp::int_seq<T, Idx0, IdxRest...>> {
  static constexpr T value = Idx0;
};


}  // end namespace camp

#endif /* CAMP_NUMBER_HPP */
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Program Listing for File if.hpp

↰ Return to documentation for file (camp/number/if.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef CAMP_NUMBER_IF_HPP
#define CAMP_NUMBER_IF_HPP

#include "camp/value.hpp"

#include <type_traits>

namespace camp
{

// TODO: document
template <bool Cond,
          typename Then = camp::true_type,
          typename Else = camp::false_type>
struct if_cs {
  using type = Then;
};

template <typename Then, typename Else>
struct if_cs<false, Then, Else> {
  using type = Else;
};

// TODO: document
template <bool Cond,
          typename Then = camp::true_type,
          typename Else = camp::false_type>
using if_c = typename if_cs<Cond, Then, Else>::type;

// TODO: document
template <typename Cond,
          typename Then = camp::true_type,
          typename Else = camp::false_type>
struct if_s : if_cs<Cond::value, Then, Else> {
};

template <typename Then, typename Else>
struct if_s<nil, Then, Else> : if_cs<false, Then, Else> {
};

// TODO: document
template <typename... Ts>
using if_ = typename if_s<Ts...>::type;

}  // end namespace camp

#endif /* CAMP_NUMBER_IF_HPP */
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Program Listing for File number.hpp

↰ Return to documentation for file (camp/number/number.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef CAMP_NUMBER_NUMBER_HPP
#define CAMP_NUMBER_NUMBER_HPP

#include "camp/defines.hpp"

namespace camp
{

// TODO: document, consider making use/match std::integral_constant
template <class NumT, NumT v>
struct integral_constant {
  static constexpr NumT value = v;
  using value_type = NumT;
  using type = integral_constant;
  constexpr operator value_type() const noexcept { return value; }
  constexpr value_type operator()() const noexcept { return value; }
};

template <idx_t N>
using num = integral_constant<idx_t, N>;

using true_type = num<true>;
using false_type = num<false>;

using t = num<true>;

}  // end namespace camp

#endif /* CAMP_NUMBER_NUMBER_HPP */
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Program Listing for File resource.hpp

↰ Return to documentation for file (camp/resource.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_RESOURCE_HPP
#define __CAMP_RESOURCE_HPP

#include <cstring>
#include <memory>
#include <mutex>
#include <type_traits>

#include "camp/helpers.hpp"
#include "camp/resource/event.hpp"
#include "camp/resource/host.hpp"

#if defined(CAMP_HAVE_CUDA)
#include "camp/resource/cuda.hpp"
#endif
#if defined(CAMP_HAVE_HIP)
#include "camp/resource/hip.hpp"
#endif
#if defined(CAMP_HAVE_SYCL)
#include "camp/resource/sycl.hpp"
#endif

#if defined(CAMP_HAVE_OMP_OFFLOAD)
#include "camp/resource/omp_target.hpp"
#endif

// last to ensure we don't hide breakage in the others
#include "camp/resource/platform.hpp"

namespace camp
{
namespace resources
{
  inline namespace v1
  {
    class Resource
    {
    public:
      Resource(Resource &&) = default;
      Resource(Resource const &) = default;
      Resource &operator=(Resource &&) = default;
      Resource &operator=(Resource const &) = default;
      template <typename T,
                typename = typename std::enable_if<
                    !std::is_same<typename std::decay<T>::type,
                                  Resource>::value>::type>
      Resource(T &&value)
      {
        m_value.reset(new ContextModel<type::ref::rem<T>>(forward<T>(value)));
      }
      template <typename T>
      T *try_get()
      {
        auto result = dynamic_cast<ContextModel<T> *>(m_value.get());
        return result ? result->get() : nullptr;
      }
      template <typename T>
      T get()
      {
        auto result = dynamic_cast<ContextModel<T> *>(m_value.get());
        if (result == nullptr) {
          ::camp::throw_re("Incompatible Resource type get cast.");
        }
        return *result->get();
      }
      Platform get_platform() const { return m_value->get_platform(); }
      template <typename T>
      T *allocate(size_t size, MemoryAccess ma = MemoryAccess::Device)
      {
        return (T *)m_value->calloc(size * sizeof(T), ma);
      }
      void *calloc(size_t size, MemoryAccess ma = MemoryAccess::Device) { return m_value->calloc(size, ma); }
      void deallocate(void *p, MemoryAccess ma = MemoryAccess::Device) { m_value->deallocate(p, ma); }
      void memcpy(void *dst, const void *src, size_t size)
      {
        m_value->memcpy(dst, src, size);
      }
      void memset(void *p, int val, size_t size)
      {
        m_value->memset(p, val, size);
      }
      Event get_event() { return m_value->get_event(); }
      Event get_event_erased() { return m_value->get_event_erased(); }
      void wait_for(Event *e) { m_value->wait_for(e); }
      void wait() { m_value->wait(); }

    private:
      class ContextInterface
      {
      public:
        virtual ~ContextInterface() {}
        virtual Platform get_platform() const = 0;
        virtual void *calloc(size_t size, MemoryAccess ma = MemoryAccess::Device) = 0;
        virtual void deallocate(void *p, MemoryAccess ma = MemoryAccess::Device) = 0;
        virtual void memcpy(void *dst, const void *src, size_t size) = 0;
        virtual void memset(void *p, int val, size_t size) = 0;
        virtual Event get_event() = 0;
        virtual Event get_event_erased() = 0;
        virtual void wait_for(Event *e) = 0;
        virtual void wait() = 0;
      };

      template <typename T>
      class ContextModel : public ContextInterface
      {
      public:
        ContextModel(T const &modelVal) : m_modelVal(modelVal) {}
        Platform get_platform() const override { return m_modelVal.get_platform(); }
        void *calloc(size_t size, MemoryAccess ma = MemoryAccess::Device) override { return m_modelVal.calloc(size, ma); }
        void deallocate(void *p, MemoryAccess ma = MemoryAccess::Device) override { m_modelVal.deallocate(p, ma); }
        void memcpy(void *dst, const void *src, size_t size) override
        {
          m_modelVal.memcpy(dst, src, size);
        }
        void memset(void *p, int val, size_t size) override
        {
          m_modelVal.memset(p, val, size);
        }
        Event get_event() override { return m_modelVal.get_event_erased(); }
        Event get_event_erased() override
        {
          return m_modelVal.get_event_erased();
        }
        void wait_for(Event *e) override { m_modelVal.wait_for(e); }
        void wait() override { m_modelVal.wait(); }
        T *get() { return &m_modelVal; }

      private:
        T m_modelVal;
      };

      std::shared_ptr<ContextInterface> m_value;
    };

    template <Platform p>
    struct resource_from_platform;
    template <>
    struct resource_from_platform<Platform::host> {
      using type = ::camp::resources::Host;
    };
#if defined(CAMP_HAVE_CUDA)
    template <>
    struct resource_from_platform<Platform::cuda> {
      using type = ::camp::resources::Cuda;
    };
#endif
#if defined(CAMP_HAVE_HIP)
    template <>
    struct resource_from_platform<Platform::hip> {
      using type = ::camp::resources::Hip;
    };
#endif
#if defined(CAMP_HAVE_SYCL)
    template <>
    struct resource_from_platform<Platform::sycl> {
      using type = ::camp::resources::Sycl;
    };
#endif
#if defined(CAMP_HAVE_OMP_OFFLOAD)
    template <>
    struct resource_from_platform<Platform::omp_target> {
      using type = ::camp::resources::Omp;
    };
#endif

    namespace detail
    {
      template <typename Res>
      using get_event_type =
          typename std::decay<decltype(std::declval<Res>().get_event())>::type;

      template <typename T>
      using is_erased_resource_or_proxy =
          typename std::is_same<get_event_type<T>, Event>::type;
    }  // namespace detail

    template <typename Res>
    struct EventProxy : ::camp::resources::detail::EventProxyBase {
      using native_event = ::camp::resources::detail::get_event_type<Res>;

      EventProxy(EventProxy &&) = default;
      EventProxy(EventProxy const &) = delete;
      EventProxy &operator=(EventProxy &&) = default;
      EventProxy &operator=(EventProxy const &) = delete;

      EventProxy(Res r) : resource_{move(r)} {}

      template <typename T = Res>
      typename std::enable_if<!detail::is_erased_resource_or_proxy<T>::value,
                              native_event>::type
      get()
      {
        return resource_.get_event();
      }

      template <typename T = Res>
      typename std::enable_if<detail::is_erased_resource_or_proxy<T>::value,
                              Event>::type
      get()
      {
        return resource_.get_event_erased();
      }

      template <typename T = Res>
      operator typename std::enable_if<
          !detail::is_erased_resource_or_proxy<T>::value,
          native_event>::type()
      {
        return resource_.get_event();
      }

      operator Event() { return resource_.get_event_erased(); }

      Res resource_;
    };

  }  // namespace v1
}  // namespace resources
}  // namespace camp
#endif /* __CAMP_RESOURCE_HPP */
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Program Listing for File cuda.hpp

↰ Return to documentation for file (camp/resource/cuda.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_CUDA_HPP
#define __CAMP_CUDA_HPP

#include "camp/defines.hpp"
#include "camp/resource/event.hpp"
#include "camp/resource/platform.hpp"

#ifdef CAMP_ENABLE_CUDA

#include <cuda_runtime.h>

namespace camp
{
namespace resources
{
  inline namespace v1
  {
    class Cuda;

    namespace
    {
      struct device_guard {
        device_guard(int device)
        {
          campCudaErrchk(cudaGetDevice(&prev_device));
          if (device != prev_device) {
            campCudaErrchk(cudaSetDevice(device));
          } else {
            prev_device = -1;
          }
        }

        ~device_guard()
        {
          if (prev_device != -1) {
            campCudaErrchk(cudaSetDevice(prev_device));
          }
        }

        int prev_device = -1;
      };

    }  // namespace

    class CudaEvent
    {
    public:
      CudaEvent(cudaStream_t stream) { init(stream); }

      CudaEvent(Cuda &res);

      bool check() const
      {
        return (campCudaErrchk(cudaEventQuery(m_event)) == cudaSuccess);
      }
      void wait() const { campCudaErrchk(cudaEventSynchronize(m_event)); }
      cudaEvent_t getCudaEvent_t() const { return m_event; }

    private:
      cudaEvent_t m_event;

      void init(cudaStream_t stream)
      {
        campCudaErrchk(
            cudaEventCreateWithFlags(&m_event, cudaEventDisableTiming));
        campCudaErrchk(cudaEventRecord(m_event, stream));
      }
    };

    class Cuda
    {
      static cudaStream_t get_a_stream(int num)
      {
        static cudaStream_t streams[16] = {};
        static int previous = 0;

        static std::once_flag m_onceFlag;
        static std::mutex m_mtx;

        std::call_once(m_onceFlag, [] {
          if (streams[0] == nullptr) {
            for (auto &s : streams) {
              campCudaErrchk(cudaStreamCreate(&s));
            }
          }
        });

        if (num < 0) {
          m_mtx.lock();
          previous = (previous + 1) % 16;
          m_mtx.unlock();
          return streams[previous];
        }

        return streams[num % 16];
      }

      // Private from-stream constructor
      Cuda(cudaStream_t s, int dev = 0) : stream(s), device(dev) {}

      MemoryAccess get_access_type(void *p) {
        cudaPointerAttributes a;
        cudaError_t status = cudaPointerGetAttributes(&a, p);
        if (status == cudaSuccess) {
          switch(a.type){
            case cudaMemoryTypeUnregistered:
              return MemoryAccess::Unknown;
            case cudaMemoryTypeHost:
              return MemoryAccess::Pinned;
            case cudaMemoryTypeDevice:
              return MemoryAccess::Device;
            case cudaMemoryTypeManaged:
              return MemoryAccess::Managed;
          }
        }
        ::camp::throw_re("invalid pointer detected");
        // This return statement exists because compilers do not determine the
        // above unconditionally throws
        // related: https://stackoverflow.com/questions/64523302/cuda-missing-return-statement-at-end-of-non-void-function-in-constexpr-if-fun
        return MemoryAccess::Unknown;
      }
    public:
      Cuda(int group = -1, int dev = 0)
          : stream(get_a_stream(group)), device(dev)
      {
      }

      static Cuda CudaFromStream(cudaStream_t s, int dev = -1)
      {
        if (dev < 0) {
          campCudaErrchk(cudaGetDevice(&dev));
        }
        return Cuda(s, dev);
      }

      // Methods
      Platform get_platform() const { return Platform::cuda; }
      static Cuda get_default()
      {
        static Cuda c([] {
          cudaStream_t s;
#if CAMP_USE_PLATFORM_DEFAULT_STREAM
          s = 0;
#else
          campCudaErrchk(cudaStreamCreate(&s));
#endif
          return s;
        }());
        return c;
      }

      CudaEvent get_event() { return CudaEvent(*this); }

      Event get_event_erased() { return Event{CudaEvent(*this)}; }

      void wait()
      {
        auto d{device_guard(device)};
        campCudaErrchk(cudaStreamSynchronize(stream));
      }

      void wait_for(Event *e)
      {
        auto *cuda_event = e->try_get<CudaEvent>();
        if (cuda_event) {
          auto d{device_guard(device)};
          campCudaErrchk(cudaStreamWaitEvent(get_stream(),
                                             cuda_event->getCudaEvent_t(),
                                             0));
        } else {
          e->wait();
        }
      }

      // Memory
      template <typename T>
      T *allocate(size_t size, MemoryAccess ma = MemoryAccess::Device)
      {
        T *ret = nullptr;
        if (size > 0) {
          auto d{device_guard(device)};
          switch (ma) {
            case MemoryAccess::Unknown:
            case MemoryAccess::Device:
              campCudaErrchk(cudaMalloc(&ret, sizeof(T) * size));
              break;
            case MemoryAccess::Pinned:
              // TODO: do a test here for whether managed is *actually* shared
              // so we can use the better performing memory
              campCudaErrchk(cudaMallocHost(&ret, sizeof(T) * size));
              break;
            case MemoryAccess::Managed:
              campCudaErrchk(cudaMallocManaged(&ret, sizeof(T) * size));
              break;
          }
        }
        return ret;
      }
      void *calloc(size_t size, MemoryAccess ma = MemoryAccess::Device)
      {
        void *p = allocate<char>(size, ma);
        this->memset(p, 0, size);
        return p;
      }
      void deallocate(void *p, MemoryAccess ma = MemoryAccess::Unknown)
      {
        auto d{device_guard(device)};
        if(ma == MemoryAccess::Unknown) {
          ma = get_access_type(p);
        }
        switch (ma) {
          case MemoryAccess::Device:
            campCudaErrchk(cudaFree(p));
            break;
          case MemoryAccess::Pinned:
            // TODO: do a test here for whether managed is *actually* shared
            // so we can use the better performing memory
            campCudaErrchk(cudaFreeHost(p));
            break;
          case MemoryAccess::Managed:
            campCudaErrchk(cudaFree(p));
            break;
          case MemoryAccess::Unknown:
            ::camp::throw_re("Unknown memory access type, cannot free");
        }
      }
      void memcpy(void *dst, const void *src, size_t size)
      {
        if (size > 0) {
          auto d{device_guard(device)};
          campCudaErrchk(
              cudaMemcpyAsync(dst, src, size, cudaMemcpyDefault, stream));
        }
      }
      void memset(void *p, int val, size_t size)
      {
        if (size > 0) {
          auto d{device_guard(device)};
          campCudaErrchk(cudaMemsetAsync(p, val, size, stream));
        }
      }

      cudaStream_t get_stream() { return stream; }
      int get_device() { return device; }

    private:
      cudaStream_t stream;
      int device;
    };

    inline CudaEvent::CudaEvent(Cuda &res)
    {
      auto d{device_guard(res.get_device())};
      init(res.get_stream());
    }

  }  // namespace v1
}  // namespace resources
}  // namespace camp
#endif  //#ifdef CAMP_ENABLE_CUDA

#endif /* __CAMP_CUDA_HPP */
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Program Listing for File event.hpp

↰ Return to documentation for file (camp/resource/event.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_EVENT_HPP
#define __CAMP_EVENT_HPP

#include<type_traits>
#include<memory>

namespace camp
{
namespace resources
{
  inline namespace v1
  {
    namespace detail
    {
      struct EventProxyBase {
      };  // helper to identify EventProxy in sfinae
    }     // namespace detail
    class Event
    {
    public:
      Event() = default;
      Event(Event const &e) = default;
      Event(Event &&e) = default;
      Event& operator=(Event const &e) = default;
      Event& operator=(Event &&e) = default;

      template <typename T,
                typename std::enable_if<
                    !(std::is_convertible<
                        typename std::decay<T>::type *,
                        ::camp::resources::detail::EventProxyBase *>::value
                      )>::type * = nullptr>
      Event(T &&value)
      {
        m_value.reset(new EventModel<T>(value));
      }

      bool check() const { return m_value->check(); }
      void wait() const { m_value->wait(); }

      template <typename T>
      T *try_get()
      {
        auto result = dynamic_cast<EventModel<T> *>(m_value.get());
        return result->get();
      }
      template <typename T>
      T get()
      {
        auto result = dynamic_cast<EventModel<T> *>(m_value.get());
        if (result == nullptr) {
          ::camp::throw_re("Incompatible Event type get cast.");
        }
        return *result->get();
      }

    private:
      class EventInterface
      {
      public:
        virtual ~EventInterface() {}
        virtual bool check() const = 0;
        virtual void wait() const = 0;
      };

      template <typename T>
      class EventModel : public EventInterface
      {
      public:
        EventModel(T const &modelVal) : m_modelVal(modelVal) {}
        bool check() const override { return m_modelVal.check(); }
        void wait() const override { m_modelVal.wait(); }
        T *get() { return &m_modelVal; }

      private:
        T m_modelVal;
      };

      std::shared_ptr<EventInterface> m_value;
    };

  }  // namespace v1
}  // namespace resources
}  // namespace camp
#endif /* __CAMP_EVENT_HPP */
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Program Listing for File hip.hpp

↰ Return to documentation for file (camp/resource/hip.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_HIP_HPP
#define __CAMP_HIP_HPP

#include "camp/resource/event.hpp"
#include "camp/resource/platform.hpp"

#ifdef CAMP_ENABLE_HIP
#include <hip/hip_runtime.h>

namespace camp
{
namespace resources
{
  inline namespace v1
  {
    class Hip;

    namespace
    {
      struct device_guard {
        device_guard(int device)
        {
          campHipErrchk(hipGetDevice(&prev_device));
          if (device != prev_device) {
            campHipErrchk(hipSetDevice(device));
          } else {
            prev_device = -1;
          }
        }

        ~device_guard()
        {
          if (prev_device != -1) {
            campHipErrchk(hipSetDevice(prev_device));
          }
        }

        int prev_device = -1;
      };

    }  // namespace
    class HipEvent
    {
    public:
      HipEvent(hipStream_t stream) { init(stream); }

      HipEvent(Hip &res);

      bool check() const
      {
        return (campHipErrchk(hipEventQuery(m_event)) == hipSuccess);
      }
      void wait() const { campHipErrchk(hipEventSynchronize(m_event)); }
      hipEvent_t getHipEvent_t() const { return m_event; }

    private:
      hipEvent_t m_event;

      void init(hipStream_t stream)
      {
        campHipErrchk(hipEventCreateWithFlags(&m_event, hipEventDisableTiming));
        campHipErrchk(hipEventRecord(m_event, stream));
      }
    };

    class Hip
    {
      static hipStream_t get_a_stream(int num)
      {
        static hipStream_t streams[16] = {};
        static int previous = 0;

        static std::once_flag m_onceFlag;
        static std::mutex m_mtx;

        std::call_once(m_onceFlag, [] {
          if (streams[0] == nullptr) {
            for (auto &s : streams) {
              campHipErrchk(hipStreamCreate(&s));
            }
          }
        });

        if (num < 0) {
          m_mtx.lock();
          previous = (previous + 1) % 16;
          m_mtx.unlock();
          return streams[previous];
        }

        return streams[num % 16];
      }

      // Private from-stream constructor
      Hip(hipStream_t s, int dev = 0) : stream(s), device(dev) {}

      MemoryAccess get_access_type(void *p)
      {
        hipPointerAttribute_t a;
        hipError_t status = hipPointerGetAttributes(&a, p);
        if (status == hipSuccess) {
          switch (a.memoryType) {
            case hipMemoryTypeHost:
              return MemoryAccess::Pinned;
            case hipMemoryTypeDevice:
              return MemoryAccess::Device;
            case hipMemoryTypeUnified:
              return MemoryAccess::Managed;
            default:
              return MemoryAccess::Unknown;
          }
        }
        ::camp::throw_re("invalid pointer detected");
        // unreachable
        return MemoryAccess::Unknown;
      }

    public:
      Hip(int group = -1, int dev = 0)
          : stream(get_a_stream(group)), device(dev)
      {
      }

      static Hip HipFromStream(hipStream_t s, int dev = -1)
      {
        if (dev < 0) {
          campHipErrchk(hipGetDevice(&dev));
        }
        return Hip(s, dev);
      }

      // Methods
      Platform get_platform() const { return Platform::hip; }
      static Hip get_default()
      {
        static Hip h([] {
          hipStream_t s;
#if CAMP_USE_PLATFORM_DEFAULT_STREAM
          s = 0;
#else
          campHipErrchk(hipStreamCreate(&s));
#endif
          return s;
        }());
        return h;
      }

      HipEvent get_event() { return HipEvent(*this); }

      Event get_event_erased() { return Event{HipEvent(*this)}; }

      void wait()
      {
        auto d{device_guard(device)};
        campHipErrchk(hipStreamSynchronize(stream));
      }

      void wait_for(Event *e)
      {
        auto *hip_event = e->try_get<HipEvent>();
        if (hip_event) {
          auto d{device_guard(device)};
          campHipErrchk(
              hipStreamWaitEvent(get_stream(), hip_event->getHipEvent_t(), 0));
        } else {
          e->wait();
        }
      }

      // Memory
      template <typename T>
      T *allocate(size_t size, MemoryAccess ma = MemoryAccess::Device)
      {
        T *ret = nullptr;
        if (size > 0) {
          auto d{device_guard(device)};
          switch (ma) {
            case MemoryAccess::Unknown:
            case MemoryAccess::Device:
              campHipErrchk(hipMalloc((void**)&ret, sizeof(T) * size));
              break;
            case MemoryAccess::Pinned:
              // TODO: do a test here for whether managed is *actually* shared
              // so we can use the better performing memory
              campHipErrchk(hipHostMalloc((void**)&ret, sizeof(T) * size));
              break;
            case MemoryAccess::Managed:
              campHipErrchk(hipMallocManaged((void**)&ret, sizeof(T) * size));
              break;
          }
        }
        return ret;
      }
      void *calloc(size_t size, MemoryAccess ma)
      {
        void *p = allocate<char>(size, ma);
        this->memset(p, 0, size);
        return p;
      }
      void deallocate(void *p, MemoryAccess ma = MemoryAccess::Unknown)
      {
        auto d{device_guard(device)};
        if (ma == MemoryAccess::Unknown) {
          ma = get_access_type(p);
        }
        switch (ma) {
          case MemoryAccess::Device:
            campHipErrchk(hipFree(p));
            break;
          case MemoryAccess::Pinned:
            // TODO: do a test here for whether managed is *actually* shared
            // so we can use the better performing memory
            campHipErrchk(hipHostFree(p));
            break;
          case MemoryAccess::Managed:
            campHipErrchk(hipFree(p));
            break;
          case MemoryAccess::Unknown:
            ::camp::throw_re("Unknown memory access type, cannot free");
            break;
        }
      }
      void memcpy(void *dst, const void *src, size_t size)
      {
        if (size > 0) {
          auto d{device_guard(device)};
          campHipErrchk(
              hipMemcpyAsync(dst, src, size, hipMemcpyDefault, stream));
        }
      }
      void memset(void *p, int val, size_t size)
      {
        if (size > 0) {
          auto d{device_guard(device)};
          campHipErrchk(hipMemsetAsync(p, val, size, stream));
        }
      }

      hipStream_t get_stream() { return stream; }
      int get_device() { return device; }

    private:
      hipStream_t stream;
      int device;
    };

    inline HipEvent::HipEvent(Hip &res)
    {
      auto d{device_guard(res.get_device())};
      init(res.get_stream());
    }

  }  // namespace v1
}  // namespace resources
}  // namespace camp
#endif  //#ifdef CAMP_ENABLE_HIP

#endif /* __CAMP_HIP_HPP */
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Program Listing for File host.hpp

↰ Return to documentation for file (camp/resource/host.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_HOST_HPP
#define __CAMP_HOST_HPP

#include "camp/resource/event.hpp"
#include "camp/resource/platform.hpp"

#include <cstdlib>
#include <cstring>

namespace camp
{
namespace resources
{
  inline namespace v1
  {

    class HostEvent
    {
    public:
      HostEvent() {}
      bool check() const { return true; }
      void wait() const {}
    };

    class Host
    {
    public:
      Host(int /* group */ = -1) {}

      // Methods
      Platform get_platform() const { return Platform::host; }
      static Host get_default()
      {
        static Host h;
        return h;
      }
      HostEvent get_event() { return HostEvent(); }
      Event get_event_erased()
      {
        Event e{HostEvent()};
        return e;
      }
      void wait() {}
      void wait_for(Event *e) { e->wait(); }

      // Memory
      template <typename T>
      T *allocate(size_t n, MemoryAccess = MemoryAccess::Device)
      {
        return (T *)std::malloc(sizeof(T) * n);
      }
      void *calloc(size_t size, MemoryAccess = MemoryAccess::Device)
      {
        void *p = allocate<char>(size);
        this->memset(p, 0, size);
        return p;
      }
      void deallocate(void *p, MemoryAccess = MemoryAccess::Device) { std::free(p); }
      void memcpy(void *dst, const void *src, size_t size) { std::memcpy(dst, src, size); }
      void memset(void *p, int val, size_t size) { std::memset(p, val, size); }
    };

  }  // namespace v1
}  // namespace resources
}  // namespace camp
#endif /* __CAMP_DEVICES_HPP */
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Program Listing for File omp_target.hpp

↰ Return to documentation for file (camp/resource/omp_target.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_OMP_TARGET_HPP
#define __CAMP_OMP_TARGET_HPP

#include "camp/resource/event.hpp"
#include "camp/resource/platform.hpp"

#ifdef CAMP_ENABLE_TARGET_OPENMP
#include <omp.h>

#include <map>
#include <memory>

namespace camp
{
namespace resources
{
  inline namespace v1
  {

    class OmpEvent
    {
    public:
      OmpEvent(char *addr_in, int device = omp_get_default_device())
          : addr(addr_in), dev(device)
      {
#pragma omp target device(dev) depend(inout : addr_in[0]) nowait
        {
        }
      }
      bool check() const
      {
        // think up a way to do something better portably
        return false;
      }
      void wait() const
      {
        char *local_addr = addr;
        CAMP_ALLOW_UNUSED_LOCAL(local_addr);
        // if only we could use taskwait depend portably...
#pragma omp task if (0) depend(inout : local_addr[0])
        {
        }
      }
      void *getEventAddr() const { return addr; }

    private:
      char *addr;
      int dev;
    };

    class Omp
    {
      static char *get_addr(int num)
      {
        static char addrs[16] = {};
        static int previous = 0;

        static std::mutex m_mtx;

        if (num < 0) {
          m_mtx.lock();
          previous = (previous + 1) % 16;
          m_mtx.unlock();
          return &addrs[previous];
        }

        return &addrs[num % 16];
      }

      void check_ma(MemoryAccess ma) {
        if(ma != MemoryAccess::Device) {
          ::camp::throw_re("OpenMP Target currently does not support allocating shared or managed memory");
        }
      }
    public:
      Omp(int group = -1, int device = omp_get_default_device())
          : addr(get_addr(group)), dev(device)
      {
      }

      // Methods
      Platform get_platform() const { return Platform::omp_target; }
      static Omp get_default()
      {
        static Omp o;
        return o;
      }
      OmpEvent get_event() { return OmpEvent(addr, dev); }
      Event get_event_erased() { return Event{get_event()}; }
      void wait()
      {
        char *local_addr = addr;
        CAMP_ALLOW_UNUSED_LOCAL(local_addr);
#pragma omp target device(dev) depend(inout : local_addr[0])
        {
        }
      }
      void wait_for(Event *e)
      {
        OmpEvent *oe = e->try_get<OmpEvent>();
        if (oe) {
          char *local_addr = addr;
          char *other_addr = (char *)oe->getEventAddr();
          CAMP_ALLOW_UNUSED_LOCAL(local_addr);
          CAMP_ALLOW_UNUSED_LOCAL(other_addr);
#pragma omp target depend(inout                      \
                          : local_addr[0]) depend(in \
                                                  : other_addr[0]) nowait
          {
          }
        } else {
          e->wait();
        }
      }

      // Memory
      template <typename T>
      T *allocate(size_t size, MemoryAccess ma = MemoryAccess::Device)
      {
        check_ma(ma);
        T *ret = static_cast<T *>(omp_target_alloc(sizeof(T) * size, dev));
        register_ptr_dev(ret, dev);
        return ret;
      }
      void *calloc(size_t size, MemoryAccess ma = MemoryAccess::Device)
      {
        check_ma(ma);
        void *p = allocate<char>(size);
        this->memset(p, 0, size);
        return p;
      }
      void deallocate(void *p, MemoryAccess ma = MemoryAccess::Device)
      {
        check_ma(ma);
#pragma omp critical(camp_register_ptr)
        {
          get_dev_register().erase(p);
        }
        omp_target_free(p, dev);
      }
      void memcpy(void *dst, const void *src, size_t size)
      {
        // this is truly, insanely awful, need to think of something better
        int dd = get_ptr_dev(dst);
        int sd = get_ptr_dev(src);
        // extra cast due to GCC openmp header bug
        omp_target_memcpy(dst, (void *)src, size, 0, 0, dd, sd);
      }
      void memset(void *p, int val, size_t size)
      {
        char *local_addr = addr;
        CAMP_ALLOW_UNUSED_LOCAL(local_addr);
        char *pc = (char *)p;
#pragma omp target teams distribute parallel for device(dev) \
    depend(inout                                             \
           : local_addr[0]) is_device_ptr(pc) nowait
        for (size_t i = 0; i < size; ++i) {
          pc[i] = val;
        }
      }

      void register_ptr_dev(void *p, int device)
      {
#pragma omp critical(camp_register_ptr)
        {
          get_dev_register()[p] = device;
        }
      }
      int get_ptr_dev(void const *p)
      {
        int ret = omp_get_initial_device();
#pragma omp critical(camp_register_ptr)
        {
          auto it = get_dev_register().find(p);
          if (it != get_dev_register().end()) {
            ret = it->second;
          }
        }
        return ret;
      }

    private:
      char *addr;
      int dev;
      template <typename always_void_odr_helper = void>
      std::map<const void *, int> &get_dev_register()
      {
        static std::map<const void *, int> dev_register;
        return dev_register;
      }
    };

  }  // namespace v1
}  // namespace resources
}  // namespace camp
#endif  //#ifdef CAMP_ENABLE_TARGET_OPENMP

#endif /* __CAMP_OMP_TARGET_HPP */
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Program Listing for File platform.hpp

↰ Return to documentation for file (camp/resource/platform.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_PLATFORM_HPP
#define __CAMP_PLATFORM_HPP

namespace camp
{
namespace resources
{
  inline namespace v1
  {

    enum class Platform {
      undefined = 0,
      host = 1,
      cuda = 2,
      omp_target = 4,
      hip = 8,
      sycl = 16
    };

    enum class MemoryAccess {
      Unknown,
      Device,
      Pinned,
      Managed
    };
  }  // namespace v1
}  // namespace resources
}  // namespace camp
#endif /* __CAMP_PLATFORM_HPP */
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Program Listing for File sycl.hpp

↰ Return to documentation for file (camp/resource/sycl.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_SYCL_HPP
#define __CAMP_SYCL_HPP

#include "camp/defines.hpp"
#include "camp/resource/event.hpp"
#include "camp/resource/platform.hpp"

#ifdef CAMP_ENABLE_SYCL
#include <CL/sycl.hpp>
#include <map>
#include <array>
using namespace cl;

namespace camp
{
namespace resources
{
  inline namespace v1
  {

    class SyclEvent
    {
    public:
      SyclEvent(sycl::queue *qu) { m_event = sycl::event(); }
      bool check() const { return true; }
      void wait() const { getSyclEvent_t().wait(); }
      sycl::event getSyclEvent_t() const { return m_event; }

    private:
      sycl::event m_event;
    };

    class Sycl
    {
      static sycl::queue *get_a_queue(sycl::context &syclContext,
                                      int num,
                                      bool useContext)
      {
        static sycl::gpu_selector gpuSelector;
        static sycl::property_list propertyList =
            sycl::property_list(sycl::property::queue::in_order());
        static sycl::context privateContext;
        static sycl::context *contextInUse = NULL;
        static std::map<sycl::context *, std::array<sycl::queue, 16>> queueMap;


        static std::mutex m_mtx;
        m_mtx.lock();

        // User passed a context, use it
        if (useContext) {
          contextInUse = &syclContext;

          if (queueMap.find(contextInUse) == queueMap.end()) {
            queueMap[contextInUse] = {
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList)};
          }
        } else {  // User did not pass context, use last used or private one
          if (contextInUse == NULL) {
            contextInUse = &privateContext;
            queueMap[contextInUse] = {
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList),
                sycl::queue(*contextInUse, gpuSelector, propertyList)};
          }
        }
        m_mtx.unlock();

        static int previous = 0;

        static std::once_flag m_onceFlag;
        if (num < 0) {
          m_mtx.lock();
          previous = (previous + 1) % 16;
          m_mtx.unlock();
          return &queueMap[contextInUse][previous];
        }

        return &queueMap[contextInUse][num % 16];
      }

    public:
      Sycl(int group = -1)
      {
        sycl::context temp;
        qu = get_a_queue(temp, group, false);
      }

      Sycl(sycl::context &syclContext, int group = -1)
          : qu(get_a_queue(syclContext, group, true))
      {
      }

      // Methods
      Platform get_platform() const { return Platform::sycl; }
      static Sycl get_default()
      {
        static Sycl h;
        return h;
      }
      SyclEvent get_event() { return SyclEvent(get_queue()); }
      Event get_event_erased() { return Event{SyclEvent(get_queue())}; }
      void wait() { qu->wait(); }
      void wait_for(Event *e)
      {
        auto *sycl_event = e->try_get<SyclEvent>();
        if (sycl_event) {
          (sycl_event->getSyclEvent_t()).wait();
        } else {
          e->wait();
        }
      }

      // Memory
      template <typename T>
      T *allocate(size_t size, MemoryAccess ma = MemoryAccess::Device)
      {
        T *ret = nullptr;
        if (size > 0) {
          ret = sycl::malloc_shared<T>(size, *qu);
          switch (ma) {
            case MemoryAccess::Unknown:
            case MemoryAccess::Device:
              ret = sycl::malloc_device<T>(size, *qu);
              break;
            case MemoryAccess::Pinned:
              ret = sycl::malloc_host<T>(size, *qu);
              break;
            case MemoryAccess::Managed:
              ret = sycl::malloc_shared<T>(size, *qu);
              break;
          }
        }
        return ret;
      }
      void *calloc(size_t size, MemoryAccess ma = MemoryAccess::Device)
      {
        void *p = allocate<char>(size, ma);
        this->memset(p, 0, size);
        return p;
      }
      void deallocate(void *p, MemoryAccess ma = MemoryAccess::Device) { sycl::free(p, *qu); }
      void memcpy(void *dst, const void *src, size_t size)
      {
        if (size > 0) {
          qu->memcpy(dst, src, size).wait();
        }
      }
      void memset(void *p, int val, size_t size)
      {
        if (size > 0) {
          qu->memset(p, val, size).wait();
        }
      }

      sycl::queue *get_queue() { return qu; }

    private:
      sycl::queue *qu;
    };

  }  // namespace v1
}  // namespace resources
}  // namespace camp
#endif  //#ifdef CAMP_ENABLE_SYCL

#endif /* __CAMP_SYCL_HPP */
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Program Listing for File size.hpp

↰ Return to documentation for file (camp/size.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_SIZE_HPP
#define __CAMP_SIZE_HPP

namespace camp
{

template <typename T>
struct size;

}  // namespace camp

#endif /* __CAMP_SIZE_HPP */
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Program Listing for File tuple.hpp

↰ Return to documentation for file (camp/tuple.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef camp_tuple_HPP__
#define camp_tuple_HPP__

#include <sstream>
#include <type_traits>

#include "camp/concepts.hpp"
#include "camp/map.hpp"

namespace camp
{

template <typename... Rest>
struct tuple;

template <typename TagList, typename... Elements>
class tagged_tuple;

template <template <typename... Ts> class Tup>
using is_tuple = typename std::is_base_of<tuple<>, Tup<>>::type;

template <typename Tuple>
struct tuple_size;

template <camp::idx_t i, typename T>
struct tuple_element {
  using type = camp::at_v<typename T::TList, i>;
};

template <camp::idx_t i, typename T>
using tuple_element_t = typename tuple_element<i, T>::type;

template <typename T, typename Tuple>
using tuple_ebt_t =
    typename tuple_element<camp::at_key<typename Tuple::TMap, T>::value,
                           Tuple>::type;

template <typename... Args>
struct tuple_size<tuple<Args...>> : ::camp::num<sizeof...(Args)> {
};

template <typename L, typename... Args>
struct tuple_size<tagged_tuple<L, Args...>> : ::camp::num<sizeof...(Args)> {
};

template <typename T>
struct tuple_size<const T> : num<tuple_size<T>::value> {
};
template <typename T>
struct tuple_size<volatile T> : num<tuple_size<T>::value> {
};
template <typename T>
struct tuple_size<const volatile T> : num<tuple_size<T>::value> {
};


namespace internal
{

  template <class T>
  struct unwrap_refwrapper {
    using type = T;
  };

  template <class T>
  struct unwrap_refwrapper<std::reference_wrapper<T>> {
    using type = T&;
  };

  template <class T>
  using special_decay_t =
      typename unwrap_refwrapper<typename std::decay<T>::type>::type;
}  // namespace internal

namespace internal
{
  template <camp::idx_t index,
            typename Type,
            bool Empty = std::is_empty<Type>::value>
  struct CAMP_EMPTY_BASES tuple_storage {
    CAMP_HOST_DEVICE constexpr tuple_storage() : val(){};

    CAMP_SUPPRESS_HD_WARN
    template <typename T>
    CAMP_HOST_DEVICE constexpr tuple_storage(T&& v)
        // initializing with (...) instead of {...} for compiler compatability
        // some compilers complain when Type has no members and we use {...} to
        // initialize val
        : val(std::forward<T>(v))
    {
    }

    CAMP_HOST_DEVICE constexpr const Type& get_inner() const& noexcept
    {
      return val;
    }
    CAMP_HOST_DEVICE constexpr const Type&& get_inner() const&& noexcept
    {
      return static_cast<const Type&&>(val);
    }

    CAMP_HOST_DEVICE constexpr Type& get_inner() & noexcept
    {
      return val;
    }
    CAMP_HOST_DEVICE constexpr Type&& get_inner() && noexcept
    {
      return static_cast<Type&&>(val);
    }

  public:
    Type val;
  };
  template <camp::idx_t index, typename Type>
  struct CAMP_EMPTY_BASES tuple_storage<index, Type, true> : private Type {
    CAMP_HOST_DEVICE constexpr tuple_storage() : Type(){};

    static_assert(std::is_empty<Type>::value,
                  "this specialization should only ever be used for empty "
                  "types");

    CAMP_SUPPRESS_HD_WARN
    template <typename T>
    CAMP_HOST_DEVICE constexpr tuple_storage(T&& v) : Type(std::forward<T>(v))
    {
    }

    CAMP_HOST_DEVICE constexpr const Type& get_inner() const& noexcept
    {
      return ((Type const*)this)[0];
    }
    CAMP_HOST_DEVICE constexpr const Type&& get_inner() const&& noexcept
    {
      return static_cast<const Type&&>(((Type const*)this)[0]);
    }

    CAMP_HOST_DEVICE constexpr Type& get_inner() & noexcept
    {
      return ((Type*)this)[0];
    }
    CAMP_HOST_DEVICE constexpr Type&& get_inner() && noexcept
    {
      return static_cast<Type&&>(((Type*)this)[0]);
    }
  };

  template <typename T, camp::idx_t I>
  using tpl_get_store = internal::tuple_storage<I, tuple_element_t<I, T>>;
}  // namespace internal

// by index
template <camp::idx_t index, class... Types>
CAMP_HOST_DEVICE constexpr
tuple_element_t<index, tuple<Types...>> const&  get(const tuple<Types...>&  t) noexcept;
template <camp::idx_t index, class... Types>
CAMP_HOST_DEVICE constexpr
tuple_element_t<index, tuple<Types...>> const&& get(const tuple<Types...>&& t) noexcept;
template <camp::idx_t index, class... Types>
CAMP_HOST_DEVICE constexpr
tuple_element_t<index, tuple<Types...>>      &  get(      tuple<Types...>&  t) noexcept;
template <camp::idx_t index, class... Types>
CAMP_HOST_DEVICE constexpr
tuple_element_t<index, tuple<Types...>>      && get(      tuple<Types...>&& t) noexcept;

// by type
template <typename T, class... Types>
CAMP_HOST_DEVICE constexpr
tuple_ebt_t<T, tuple<Types...>> const&  get(const tuple<Types...>&  t) noexcept;
template <typename T, class... Types>
CAMP_HOST_DEVICE constexpr
tuple_ebt_t<T, tuple<Types...>> const&& get(const tuple<Types...>&& t) noexcept;
template <typename T, class... Types>
CAMP_HOST_DEVICE constexpr
tuple_ebt_t<T, tuple<Types...>>      &  get(      tuple<Types...>&  t) noexcept;
template <typename T, class... Types>
CAMP_HOST_DEVICE constexpr
tuple_ebt_t<T, tuple<Types...>>      && get(      tuple<Types...>&& t) noexcept;

// tagged_tuple by type
template <typename T, typename TagList, class... Types>
CAMP_HOST_DEVICE constexpr
tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const&  get(const tagged_tuple<TagList, Types...>&  t) noexcept;
template <typename T, typename TagList, class... Types>
CAMP_HOST_DEVICE constexpr
tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const&& get(const tagged_tuple<TagList, Types...>&& t) noexcept;
template <typename T, typename TagList, class... Types>
CAMP_HOST_DEVICE constexpr
tuple_ebt_t<T, tagged_tuple<TagList, Types...>>      &  get(      tagged_tuple<TagList, Types...>&  t) noexcept;
template <typename T, typename TagList, class... Types>
CAMP_HOST_DEVICE constexpr
tuple_ebt_t<T, tagged_tuple<TagList, Types...>>      && get(      tagged_tuple<TagList, Types...>&& t) noexcept;

namespace internal
{

  template <typename Indices, typename Typelist>
  struct tuple_helper;

  class expand_tag
  {
  };

  template <typename... Types, camp::idx_t... Indices>
  struct CAMP_EMPTY_BASES
      tuple_helper<camp::idx_seq<Indices...>, camp::list<Types...>>
      : public internal::tuple_storage<Indices, Types>... {

    tuple_helper& operator=(const tuple_helper& rhs) = default;
    constexpr tuple_helper() = default;
    constexpr tuple_helper(tuple_helper const&) = default;
    constexpr tuple_helper(tuple_helper&&) = default;

    template <typename... Args>
    CAMP_HOST_DEVICE constexpr tuple_helper(Args&&... args)
        : tuple_storage<Indices, Types>(std::forward<Args>(args))...
    {
    }

    template <typename T>
    CAMP_HOST_DEVICE constexpr explicit tuple_helper(expand_tag, T&& rhs)
        : tuple_helper(get<Indices>(rhs)...)
    {
    }

    template <typename T>
    CAMP_HOST_DEVICE constexpr explicit tuple_helper(expand_tag, const T& rhs)
        : tuple_helper(get<Indices>(rhs)...)
    {
    }

    template <typename RTuple>
    CAMP_HOST_DEVICE tuple_helper& operator=(const RTuple& rhs)
    {
      return (camp::sink((this->tuple_storage<Indices, Types>::get_inner() =
                              ::camp::get<Indices>(rhs))...),
              *this);
    }
  };

  template <typename Types, typename Indices>
  struct tag_map;
  template <typename... Types, camp::idx_t... Indices>
  struct tag_map<camp::list<Types...>, camp::idx_seq<Indices...>> {
    using type = camp::list<camp::list<Types, camp::num<Indices>>...>;
  };

}  // namespace internal

template <typename... Elements>
struct tuple {
private:
  using Self = tuple;
  using Base = internal::tuple_helper<camp::make_idx_seq_t<sizeof...(Elements)>,
                                      camp::list<Elements...>>;

  template <typename... Ts>
  struct is_pack_this_tuple : false_type {
  };
  template <typename That>
  struct is_pack_this_tuple<That> : std::is_same<tuple, decay<That>> {
  };

public:
  using TList = camp::list<Elements...>;
  using TMap = typename internal::tag_map<
      camp::list<Elements...>,
      camp::make_idx_seq_t<sizeof...(Elements)>>::type;
  using type = tuple;
  Base base;  // Place this back into private when XLC can handle this better.

private:

  template <camp::idx_t index, class... Types>
  CAMP_HOST_DEVICE constexpr friend tuple_element_t<index, tuple<Types...>> const&
  get(const tuple<Types...>&  t) noexcept;
  template <camp::idx_t index, class... Types>
  CAMP_HOST_DEVICE constexpr friend tuple_element_t<index, tuple<Types...>> const&&
  get(const tuple<Types...>&& t) noexcept;
  template <camp::idx_t index, class... Types>
  CAMP_HOST_DEVICE constexpr friend tuple_element_t<index, tuple<Types...>> &
  get(      tuple<Types...>&  t) noexcept;
  template <camp::idx_t index, class... Types>
  CAMP_HOST_DEVICE constexpr friend tuple_element_t<index, tuple<Types...>> &&
  get(      tuple<Types...>&& t) noexcept;

  template <typename T, class... Types>
  CAMP_HOST_DEVICE constexpr friend tuple_ebt_t<T, tuple<Types...>> const&
  get(const tuple<Types...>&  t) noexcept;
  template <typename T, class... Types>
  CAMP_HOST_DEVICE constexpr friend tuple_ebt_t<T, tuple<Types...>> const&&
  get(const tuple<Types...>&& t) noexcept;
  template <typename T, class... Types>
  CAMP_HOST_DEVICE constexpr friend tuple_ebt_t<T, tuple<Types...>> &
  get(      tuple<Types...>&  t) noexcept;
  template <typename T, class... Types>
  CAMP_HOST_DEVICE constexpr friend tuple_ebt_t<T, tuple<Types...>> &&
  get(      tuple<Types...>&& t) noexcept;

public:
  CAMP_HOST_DEVICE constexpr explicit tuple(const Elements&... rest)
      : base{rest...}
  {
  }

  template <typename... Args,
            typename std::enable_if<
                !is_pack_this_tuple<Args...>::value>::type* = nullptr>
  CAMP_HOST_DEVICE constexpr explicit tuple(Args&&... rest)
      : base{std::forward<Args>(rest)...}
  {
  }

  template <typename... RTypes,
            typename std::enable_if<
                sizeof...(RTypes) == sizeof...(Elements)>::type* = nullptr>
  CAMP_HOST_DEVICE constexpr explicit tuple(const tuple<RTypes...>& rhs)
      : base(internal::expand_tag{}, rhs)
  {
  }

  template <typename... RTypes,
            typename std::enable_if<
                sizeof...(RTypes) == sizeof...(Elements)>::type* = nullptr>
  CAMP_HOST_DEVICE constexpr explicit tuple(tuple<RTypes...>&& rhs)
      : base(internal::expand_tag{}, rhs)
  {
  }

  template <typename... RTypes>
  CAMP_HOST_DEVICE constexpr Self& operator=(const tuple<RTypes...>& rhs)
  {
    base.operator=(rhs);
    return *this;
  }
};

template <typename TagList, typename... Elements>
class tagged_tuple : public tuple<Elements...>
{
  using Self = tagged_tuple;
  using Base = tuple<Elements...>;

public:
  using TMap = typename internal::
      tag_map<TagList, camp::make_idx_seq_t<sizeof...(Elements)>>::type;
  using type = tagged_tuple;
  using Base::Base;

private:
  template <typename T, typename TagList_, class... Types>
  CAMP_HOST_DEVICE constexpr friend tuple_ebt_t<T, tagged_tuple<TagList_, Types...>> const&
  get(const tagged_tuple<TagList_, Types...>&  t) noexcept;
  template <typename T, typename TagList_, class... Types>
  CAMP_HOST_DEVICE constexpr friend tuple_ebt_t<T, tagged_tuple<TagList_, Types...>> const&&
  get(const tagged_tuple<TagList_, Types...>&& t) noexcept;
  template <typename T, typename TagList_, class... Types>
  CAMP_HOST_DEVICE constexpr friend tuple_ebt_t<T, tagged_tuple<TagList_, Types...>> &
  get(      tagged_tuple<TagList_, Types...>&  t) noexcept;
  template <typename T, typename TagList_, class... Types>
  CAMP_HOST_DEVICE constexpr friend tuple_ebt_t<T, tagged_tuple<TagList_, Types...>> &&
  get(      tagged_tuple<TagList_, Types...>&& t) noexcept;

public:
  constexpr tagged_tuple() = default;

  constexpr tagged_tuple(tagged_tuple const& o) = default;
  constexpr tagged_tuple(tagged_tuple&& o) = default;

  tagged_tuple& operator=(tagged_tuple const& rhs) = default;
  tagged_tuple& operator=(tagged_tuple&& rhs) = default;

  CAMP_HOST_DEVICE constexpr explicit tagged_tuple(const Base& rhs) : Base{rhs}
  {
  }

  template <typename... RTypes>
  CAMP_HOST_DEVICE constexpr explicit tagged_tuple(
      const tagged_tuple<RTypes...>& rhs)
      : Base(rhs)
  {
  }

  template <typename... RTypes>
  CAMP_HOST_DEVICE constexpr explicit tagged_tuple(
      tagged_tuple<RTypes...>&& rhs)
      : Base(rhs)
  {
  }

  using Base::operator=;
  template <typename... RTypes>
  CAMP_HOST_DEVICE constexpr Self& operator=(const tagged_tuple<RTypes...>& rhs)
  {
    Base::operator=(rhs);
    return *this;
  }
};

template <>
struct tuple<>
{
public:
  using TList = camp::list<>;
  using TMap = TList;
  using type = tuple;
};

#if defined(__cplusplus) && __cplusplus >= 201703L
template <class... T>
tuple(T...) -> tuple<T...>;
#endif

template <typename... Tags, typename... Args>
struct as_list_s<tagged_tuple<camp::list<Tags...>, Args...>> {
  using type = list<Args...>;
};


// by index
template <camp::idx_t index, class... Types>
CAMP_HOST_DEVICE constexpr tuple_element_t<index, tuple<Types...>> const&
get(const tuple<Types...>&  t) noexcept
{
  using internal::tpl_get_store;
  static_assert(tuple_size<tuple<Types...>>::value > index, "index out of range");
  return static_cast<const tpl_get_store<tuple<Types...>, index>&>(t.base).get_inner();
}

template <camp::idx_t index, class... Types>
CAMP_HOST_DEVICE constexpr tuple_element_t<index, tuple<Types...>> const&&
get(const tuple<Types...>&& t) noexcept
{
  using internal::tpl_get_store;
  static_assert(tuple_size<tuple<Types...>>::value > index, "index out of range");
  return static_cast<const tpl_get_store<tuple<Types...>, index>&&>(t.base).get_inner();
}

template <camp::idx_t index, class... Types>
CAMP_HOST_DEVICE constexpr tuple_element_t<index, tuple<Types...>> &
get(      tuple<Types...>&  t) noexcept
{
  using internal::tpl_get_store;
  static_assert(tuple_size<tuple<Types...>>::value > index, "index out of range");
  return static_cast<tpl_get_store<tuple<Types...>, index>&>(t.base).get_inner();
}

template <camp::idx_t index, class... Types>
CAMP_HOST_DEVICE constexpr tuple_element_t<index, tuple<Types...>> &&
get(      tuple<Types...>&& t) noexcept
{
  using internal::tpl_get_store;
  static_assert(tuple_size<tuple<Types...>>::value > index, "index out of range");
  return static_cast<tpl_get_store<tuple<Types...>, index>&&>(t.base).get_inner();
}

// by type
template <typename T, class... Types>
CAMP_HOST_DEVICE constexpr tuple_ebt_t<T, tuple<Types...>> const&
get(const tuple<Types...>&  t) noexcept
{
  using internal::tpl_get_store;
  using index_type = camp::at_key<typename tuple<Types...>::TMap, T>;
  static_assert(!std::is_same<camp::nil, index_type>::value,
                "invalid type index");

  return static_cast<const tpl_get_store<tuple<Types...>, index_type::value>&>(t.base)
      .get_inner();
}

template <typename T, class... Types>
CAMP_HOST_DEVICE constexpr tuple_ebt_t<T, tuple<Types...>> const&&
get(const tuple<Types...>&& t) noexcept
{
  using internal::tpl_get_store;
  using index_type = camp::at_key<typename tuple<Types...>::TMap, T>;
  static_assert(!std::is_same<camp::nil, index_type>::value,
                "invalid type index");

  return static_cast<const tpl_get_store<tuple<Types...>, index_type::value>&&>(t.base)
      .get_inner();
}

template <typename T, class... Types>
CAMP_HOST_DEVICE constexpr tuple_ebt_t<T, tuple<Types...>> &
get(      tuple<Types...>&  t) noexcept
{
  using internal::tpl_get_store;
  using index_type = camp::at_key<typename tuple<Types...>::TMap, T>;
  static_assert(!std::is_same<camp::nil, index_type>::value,
                "invalid type index");

  return static_cast<tpl_get_store<tuple<Types...>, index_type::value>&>(t.base)
      .get_inner();
}

template <typename T, class... Types>
CAMP_HOST_DEVICE constexpr tuple_ebt_t<T, tuple<Types...>> &&
get(      tuple<Types...>&& t) noexcept
{
  using internal::tpl_get_store;
  using index_type = camp::at_key<typename tuple<Types...>::TMap, T>;
  static_assert(!std::is_same<camp::nil, index_type>::value,
                "invalid type index");

  return static_cast<tpl_get_store<tuple<Types...>, index_type::value>&&>(t.base)
      .get_inner();
}

// tagged_tuple by type
template <typename T, typename TagList, class... Types>
CAMP_HOST_DEVICE constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const&
get(const tagged_tuple<TagList, Types...>&  t) noexcept
{
  using internal::tpl_get_store;
  using index_type = camp::at_key<typename tagged_tuple<TagList, Types...>::TMap, T>;
  static_assert(!std::is_same<camp::nil, index_type>::value,
                "invalid type index");

  return static_cast<const tpl_get_store<tagged_tuple<TagList, Types...>, index_type::value>&>(t.base)
      .get_inner();
}

template <typename T, typename TagList, class... Types>
CAMP_HOST_DEVICE constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> const&&
get(const tagged_tuple<TagList, Types...>&& t) noexcept
{
  using internal::tpl_get_store;
  using index_type = camp::at_key<typename tagged_tuple<TagList, Types...>::TMap, T>;
  static_assert(!std::is_same<camp::nil, index_type>::value,
                "invalid type index");

  return static_cast<const tpl_get_store<tagged_tuple<TagList, Types...>, index_type::value>&&>(t.base)
      .get_inner();
}

template <typename T, typename TagList, class... Types>
CAMP_HOST_DEVICE constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &
get(      tagged_tuple<TagList, Types...>&  t) noexcept
{
  using internal::tpl_get_store;
  using index_type = camp::at_key<typename tagged_tuple<TagList, Types...>::TMap, T>;
  static_assert(!std::is_same<camp::nil, index_type>::value,
                "invalid type index");

  return static_cast<tpl_get_store<tagged_tuple<TagList, Types...>, index_type::value>&>(t.base)
      .get_inner();
}

template <typename T, typename TagList, class... Types>
CAMP_HOST_DEVICE constexpr tuple_ebt_t<T, tagged_tuple<TagList, Types...>> &&
get(      tagged_tuple<TagList, Types...>&& t) noexcept
{
  using internal::tpl_get_store;
  using index_type = camp::at_key<typename tagged_tuple<TagList, Types...>::TMap, T>;
  static_assert(!std::is_same<camp::nil, index_type>::value,
                "invalid type index");

  return static_cast<tpl_get_store<tagged_tuple<TagList, Types...>, index_type::value>&&>(t.base)
      .get_inner();
}


template <typename... Args>
CAMP_HOST_DEVICE constexpr auto make_tuple(Args&&... args)
{
  return tuple<internal::special_decay_t<Args>...>{std::forward<Args>(args)...};
}

template <typename TagList, typename... Args>
CAMP_HOST_DEVICE constexpr auto make_tagged_tuple(Args&&... args)
{
  return tagged_tuple<TagList, internal::special_decay_t<Args>...>{
      std::forward<Args>(args)...};
}

template <typename... Args>
CAMP_HOST_DEVICE constexpr auto forward_as_tuple(Args&&... args) noexcept
{
  return tuple<Args&&...>(std::forward<Args>(args)...);
}

template <class... Types>
CAMP_HOST_DEVICE constexpr tuple<Types&...> tie(Types&... args) noexcept
{
  return tuple<Types&...>{args...};
}

template <typename L,
          typename R,
          camp::idx_t... Lidx,
          camp::idx_t... Ridx>
CAMP_HOST_DEVICE constexpr auto tuple_cat_pair(L&& l,
                                               camp::idx_seq<Lidx...>,
                                               R&& r,
                                               camp::idx_seq<Ridx...>) noexcept
{
  return ::camp::tuple<camp::at_v<typename std::decay_t<L>::TList, Lidx>...,
                       camp::at_v<typename std::decay_t<R>::TList, Ridx>...>(
      ::camp::get<Lidx>(std::forward<L>(l))...,
      ::camp::get<Ridx>(std::forward<R>(r))...);
}

template <typename L, typename R>
CAMP_HOST_DEVICE constexpr auto tuple_cat_pair(L&& l, R&& r) noexcept
{
  return tuple_cat_pair(std::forward<L>(l),
                        camp::idx_seq_from_t<L>{},
                        std::forward<R>(r),
                        camp::idx_seq_from_t<R>{});
}

CAMP_SUPPRESS_HD_WARN
template <typename Fn, camp::idx_t... Sequence, typename TupleLike>
CAMP_HOST_DEVICE constexpr auto invoke_with_order(TupleLike&& tup,
                                                  Fn&& f,
                                                  camp::idx_seq<Sequence...>)
{
  return f(::camp::get<Sequence>(std::forward<TupleLike>(tup))...);
}

CAMP_SUPPRESS_HD_WARN
template <typename Fn, typename TupleLike>
CAMP_HOST_DEVICE constexpr auto invoke(TupleLike&& tup, Fn&& f)
{
  return invoke_with_order(
      std::forward<TupleLike>(tup),
      std::forward<Fn>(f),
      camp::make_idx_seq_t<tuple_size<camp::decay<TupleLike>>::value>{});
}

namespace detail
{
  template <class T, class Tuple, idx_t... I>
  constexpr T make_from_tuple_impl(Tuple&& tup, idx_seq<I...>)
  {
    return T(::camp::get<I>(std::forward<Tuple>(tup))...);
  }
}  // namespace detail

template <class T, class Tuple>
constexpr T make_from_tuple(Tuple&& tup)
{
  return detail::make_from_tuple_impl<T>(
      std::forward<Tuple>(tup),
      make_idx_seq_t<tuple_size<type::ref::rem<Tuple>>::value>{});
}

template <class Fn, class TupleLike>
CAMP_HOST_DEVICE constexpr auto apply(Fn&& f, TupleLike&& tup)
{
  return ::camp::invoke(std::forward<TupleLike>(tup), std::forward<Fn>(f));
}

namespace internal
{
template <class Tuple, camp::idx_t... Idxs>
void print_tuple(std::ostream& os, Tuple const& tup, camp::idx_seq<Idxs...>)
{
  camp::sink((void*)&(os << (Idxs == 0 ? "" : ", ") << camp::get<Idxs>(tup))...);
}
}  // namespace internal
}  // namespace camp

template <class... Args>
auto operator<<(std::ostream& os, camp::tuple<Args...> const& tup)
    -> std::ostream&
{
  os << "(";
  ::camp::internal::print_tuple(os, tup, camp::make_idx_seq_t<sizeof...(Args)>{});
  return os << ")";
}

#if defined(__cplusplus) && __cplusplus >= 201703L
namespace std {
  template <typename... T>
  struct tuple_size<camp::tuple<T...> > {
    static constexpr size_t value = sizeof...(T);
  };

  template <size_t i, typename ... T>
  struct tuple_element<i, camp::tuple<T...>> {
    using type = decltype(camp::get<i>(camp::tuple<T...>{}));
  };

  template <typename TagList, typename... Elements>
  struct tuple_size<camp::tagged_tuple<TagList, Elements...> > {
    static constexpr size_t value = sizeof...(Elements);
  };

  template <size_t i, typename TagList, typename... Elements>
  struct tuple_element<i, camp::tagged_tuple<TagList, Elements...>> {
    using type = decltype(camp::get<i>(camp::tagged_tuple<TagList, Elements...>{}));
  };
} // namespace std
#endif

#endif /* camp_tuple_HPP__ */
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Program Listing for File type_traits.hpp

↰ Return to documentation for file (camp/type_traits.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_TYPE_TRAITS_HPP
#define __CAMP_TYPE_TRAITS_HPP

#include "camp/type_traits/is_same.hpp"

#endif /* __CAMP_TYPE_TRAITS_HPP */
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Program Listing for File is_same.hpp

↰ Return to documentation for file (camp/type_traits/is_same.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_TYPE_TRAITS_IS_SAME_HPP
#define __CAMP_TYPE_TRAITS_IS_SAME_HPP

#include "camp/defines.hpp"
#include "camp/number/number.hpp"

namespace camp
{

template <typename T, typename U>
struct is_same_s : false_type {
};

template <typename T>
struct is_same_s<T, T> : true_type {
};

#if defined(CAMP_COMPILER_MSVC)
template <typename... Ts>
using is_same = typename is_same_s<Ts...>::type;
#else
template <typename T, typename U>
using is_same = typename is_same_s<T, U>::type;
#endif

template <typename T, typename U>
using is_same_t = is_same<T, U>;

}  // namespace camp

#endif /* __CAMP_TYPE_TRAITS_IS_SAME_HPP */








            

          

      

      

    

  

  
    
    

    Program Listing for File value.hpp
    

    

    
 
  

    
      
          
            
  
Program Listing for File value.hpp

↰ Return to documentation for file (camp/value.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef __CAMP_value_hpp
#define __CAMP_value_hpp

#include "camp/number/number.hpp"

namespace camp
{

namespace detail
{
  struct nothing;
}

// TODO: document
template <typename val = detail::nothing>
struct value;

template <typename val>
struct value {
  using type = val;
};

template <>
struct value<detail::nothing> {
  using type = value;
};

using nil = value<>;

template <typename Val>
struct is_value_s {
  using type = camp::t;
};

template <typename Val>
using is_value = typename is_value_s<Val>::type;
}  // namespace camp

#endif /* __CAMP_value_hpp */
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Program Listing for File eval.hpp

↰ Return to documentation for file (camp/value/eval.hpp)

/*
Copyright (c) 2016-18, Lawrence Livermore National Security, LLC.
Produced at the Lawrence Livermore National Laboratory
Maintained by Tom Scogland <scogland1@llnl.gov>
CODE-756261, All rights reserved.
This file is part of camp.
For details about use and distribution, please read LICENSE and NOTICE from
http://github.com/llnl/camp
*/

#ifndef CAMP_VALUE_EVAL_HPP
#define CAMP_VALUE_EVAL_HPP

namespace camp
{

// TODO: document
template <typename Val>
using eval = typename Val::type;

}  // end namespace camp

#endif /* CAMP_VALUE_EVAL_HPP */
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