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T &, accessor, buffer, context, device, device_image, event,
host_accessor, host_[un]sampled_image_accessor, kernel,
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kernel_id, kernel_bundle, local_accessor, platform, queue,
[un]sampled_image, sampled_image_accessor T9,

T(const T&rhs);

(7T &&rhs);

T &operator=(const 7 &rhs);

T &operator=(7&&rhs);

~T0);

friend bool operator==(const 7 &/hs, const 7 &rhs);
friend bool operator!=(const 7 &/hs, const 7 &rhs);
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TI&, id, range, item, nd_item, h_item, group,
sub_group ¥/zl& nd_range T3,

friend bool operator==(const 7 &/hs, const 7 &rhs);
friend bool operator!=(const 7 &/As, const 7 &rhs);
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RISRT SYCL ZVIA LIS AOEIAV RS IS —IC
&, 7O0/I\F1—%EL property_list #12fitdS/\5X—
H—M&HNET: accessor, buffer, host_accessor,
host_[un]sampled_image_accessor, context,
local_accessor, queue, [un]sampled_image,
[un]sampled_image_accessor, stream, 5KV
usm_allocator,

template <typename propertyT>
struct is_property;

template <typename propertyT>
inline constexpr bool is_property_v = is_property<
propertyT>:value;

template <typename propertyT, typename syclObjectT>
struct is_property_of;template <typename propertyT,
typename syclObjectT>

inline constexpr bool is_property_of_v = is_property_of<
propertyT, syclObjectT>xvalue;

class T {

template <typename propertyT>
bool has_property() const;
template <typename propertyT>
propertyT get_property() const;

¥
class property_list {
public:
template <typename... property TN>
property_list(propertyTN... props);
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default_selector_v

info:device:device_type:gpu 7/\
AR TR STT N1 REBIR,

gpu_selector_v

info:device:device_type:cpu 7/
AR TS TT N1 REBIR,

cpu_selector_v

accelerator_selector v | 7O&3L—45—F/\1A%&&ER,
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#include <iostream>
#tinclude <sycl/sycl.hpp>

using namespace sycl; // (A 72/3>/) SYCL BDRIIC "sycl:" %

/] BT BBEFR

int main() {
int data[1024]; // BT DT —H%EEINET

queue myQueue; // D—0%FET DT IAIFF1—E1ER

[/ IRTHSYCL D—0% {} 7OVITELIET,

// resultBuf OF A LSO —H\FHT Des, TOV IR T I BAEIIC

[ INTDSYCL IR ZR T I 2RENHD

{
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buffer<int, 1> resultBuf { data, range<1> {1024} };

/] ARV RIIIN—THER LT, Fa—ICOT Y RERT

myQueue.submit([&](handler & cgh) {

/] FEALIEL TNy T 77— DT I R=EER

accessor writeResult { resultBuf, cgh, write_only, no_init };

/| O MNBIRED SV UBESTENZND/N\Y T 7—ERZHL

writeResult[idx] = idx;

/] F¥21—aT Y RD#&iH

/] AO—T &, F a1 —ITEESNET— U DR T =15
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for (inti=0;i<1024;i++){

std:cout <<"data["<< i << "] =" << data[i] << std:endl;

return O;
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B—p/\vOITYRICEEMITONET,
platform();
template <typename DeviceSelector>
explicit platform(const DeviceSelector & deviceSelector);
backend get_backend() const noexcept;
std::vector<device> get_devices(

info:device_type = info:device_type:all) const;
template <typename param>

typename param:return_type get_info() const;
template <typename param>

typename param:return_type get_backend_info()
const;
bool has(aspect asp) const;
static std::vector<platform> get_platforms();

FHIER SYCLTNIRELYY—

version

info::platform::name BRDf#: std:string

info::platform::vendor

FINACRIS R [4.6.2]

FTINAROSRNE D—RIVEREETITDE—DT/\1 X%
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device();
template <typename DeviceSelector>
explicit device(const DeviceSelector &deviceSelector);
backend get_backend() const noexcept;
platform get_platform() const;
bool is_cpu() const;
bool is_gpu() const;
bool is_accelerator() const;
template <typename param>
typename param:return_type
get_info() const;
template <typename param>
typename param:return_type
get_backend_info() const;
bool has(aspect asp) const;
template <info:partition_property prop> std::vector<device>
create_sub_devices(size_t count) const;

(ROR=I <) B
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ATINNARIFR (ZE) AVFFALUS R [4.6.3]
template <info:partition_property prop> std:vector<device> AVFFERARYISRAIFAVFFRANERLEST, OVFER T
create_sub_devices(const std::vector<size_t> &counts) FSw kT A —ILICEEA TN FINA R T I —FEET S
const e, Ny ITY R API BRBEET B SV 91 LDT—THEL
template <info:partition_property prop>std:vector<device> REERLET.
create_sub_devices(info:affinity_domain domain) const; explicit context(const property_list &oropList= {});
explicit context(async_handler asyncHandler,
const property_list &propList= {});
explicit context(const device &dev;,
const property_list &oropList={}); EF BEhf#
explicit context(const device &dev, async_handler asyncHandler,
const property_list &propList= {});
explicit context(const std::vector<device> &devicel/st,
const property_list &propList = {});
explicit context(const std::vector<device> &devicelist,
async_handler asyncHandler,
const property_list &propList= {});

platform get_platform() const;
std:vector<device> get_devices() const;

template <typename param>
typename param:return_type
get_backend_info() const;

get_info() TOAVFF XL ERE

static std:vector<device> get_devices( ROTBF (3 infozcontexr BRIZRRIICHNET,

info:device_type deviceType = info:device_type:all);
get_info() TF/N\1TRAERE
RO FF info:device B RIZRICHDET,

Epuid RD{E

platform platform

devices std::vector<device>

device_type info::device_type

atomic_memory_order_capabilities std::vector<memory_order>

vendor_id uint32_t

atomic_fence_order_capabilities std::vector<memory_order>

max_compute_units uint32_t

max work item dimensions uint32 t backend get_backend() const noexcept; atomic_memory_scope_capabilities std::vector<memory_scope>

atomic_fence_scope_capabilities std::vector<memory_scope>

template <typename param>
typename param:return_type
get_info() const;

max_work_item_sizes<1> id<1>

max_work_item_sizes<2> id<2>

max_work_item_sizes<3> id<3>

max_work_group_size size_t

Rhfi fEF RDE

max_num_sub_groups uint32_t

sub_group_independent_- bool
forward_progress

max_samplers

uint32_t

driver_version std::string

sub_group_sizes std::ivector<size_t>

max_parameter_size

size_t

version std::string

preferred_vector_width_char

preferred_vector_width_short

preferred_vector_width_int

mem_base_addr_align

uint32_t

backend_version std::string

half_fp_config

std::vector<info::fp_config>

aspects std:vector<aspect>

single_fp_config

std::vector<info::fp_config>

printf_buffer_size size_t

double_fp_config

std::vector<info::fp_config>

parent_device device

uint32_t

preferred_vector_width_long global_mem_cache_type infoz:global_mem_cache_type partition_max_sub_devices uint32_t

preferred_vector_width_float global_mem_cache_line_size uint32_t partition_properties stdz:vector<info:partition_properties>

preferred_vector_width_double std:vector

<info::partition_affinity_domain>

global_mem_cache_size uint64_t partition_affinity_domains

preferred_vector_width_half

global_mem_size uint64_t

native vector width char partition_type_property info::partition_property

global_mem_cache_size uint64_t

native_vector_width_short global_mem_size uint64 t partition_type_affinity_domain info::partition_affinity_domain

native_vector_width_int

local_mem_type info:local_mem_type

uint32_t FINA AT ANRI | [4.6.4.3]

TINART ARG S FFIBBD ST ANRT CEBSNET,
FRHBEFENTFICRLET FED/N\y I T RHEIND
FARG EEETDHEADHDET,

native_vector_width_long

local_mem_size uint64_t

native_vector_width_float N
error_correction_support bool

native_vector_width_double

atomic_memory_order_capabilities std::vector<memory_order>

native_vector_width_half

atomic_fence_order_capabilities std::vector<memory_order> cpu

online_compiler

online_linker

queue_profiling
usm_device_allocations
usm_host_allocations
usm_atomic_host_allocations
usm_shared_allocations
usm_atomic_shared_allocations
usm_system_allocations

max_clock_frequenc uint32_t
_ _freq y | gpu

atomic_memory_scope_capabilities std::vector<memory_scope>

accelerator
custom

fp16, fp64
emulated
host_debuggable
std::vector atomic64
<info:execution_capability> |mage

address_bits uint32_t

atomic_fence_scope_capabilities std::vector<memory_scope

max_mem_alloc_size uint64_t

profiling_timer_resolution size_t

max_read_image_args uint32_t
is_available bool

max_write_image_args uint32_t

execution_capabilities

image2d_max_width size_t

image2d_max_height size_t built_in_kernel_ids std::vector<kernel_id>

image3d_max_width size t built_in_kernels std::vector<std::string>

platform platform

image3d_max_height size_t

image3d_max_depth size_t name std:string

std:string

image_max_buffer_size size_t vendor

Ya—-kAavk
template <typename KernelName, typename KernelType>
event single_task(const KernelType &kernelFunc);

Fa1—-U35X[4.6.5]

F1—USRETNARLEDA—RIVERT I 2—)LF BHE—
OF1—ZATZINELET  Fa1—EERLTX Y /N\—BEHX
BICEDSVHALATEITESNZIAVY RIIIL—TREIETE
FI.TARARSOY—FTOVILEBRNCEICERLTLEZ,

explicit queue(const property_list &propList = {});
explicit queue(const async_handler &asyncHandler,
const property_list &propList = {});
template <typename DeviceSelector>
explicit queue(const DeviceSelector &deviceSelector,
const property_list &propList= {});
template <typename DeviceSelector>
explicit queue(const DeviceSelector &deviceSelector,
const async_handler &asyncHandler,
const property_list &propList= {});
explicit queue(const device &syclDevice,
const property_list &propList = {});
explicit queue(const device &syclDevice,
const async_handler &asyncHandler,
const property_list &propList = {});
template <typename DeviceSelector> ; .
ex%licit qggue(const context &syclContext, void throw_asynchronous();
const DeviceSelector &deviceSelector, get_info() C¥a1—%=RE
const property_list &propList= {}); -
template <typename DeviceSelector> E it BbhiE
explicit queue(const context &sycl/Context,
const DeviceSelector &deviceSelector,
const async_handler &asyncHandler,
const property_list &propList= {});
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explicit queue(const context &sycl/Context,
const device &syclDevice,
const property_list &proplList={})
explicit queue(const context &sycl/Context,
const device &syclDevice,
const async_handler &asyncHandler,
const property_list &propList = {});
backend get_backend() const noexcept;
context get_context() const;
device get_device() const;
bool is_in_order() const;
template <typename param>
typename param:return_type
get_info() const;
template <typename param>
typename param:return_type
get_backend_info() const;
template <typename T> event submit(T cg7;
template <typename T>
event submit(T cgf, const queue &secondaryQueue);
void wait();
void wait_and_throw();

template <typename KernelName, typename KernelType>
event single_task(event depEvent,
const KernelType &kernelFunc);

template <typename KernelName, typename KernelType>
event single_task(const std::vector<event> &depEvents,
const KernelType &kernelFunc);

template <typename KernelName, int Dims, typename... Rest>
event parallel_for(range<Dims> numWorkltems, Rest&&... rest);

template <typename KernelName, int Dims, typename... Rest>
event parallel_for(range<Dims> numWorkltems,
event depEvent, Rest&&... rest);

template <typename KernelName, int Dims, typename... Rest>
event parallel_for(range<Dims> numWorkltems,
const std:vector<event> &depEvents, Rest&&... rest);

template <typename KernelName, int Dims, typename... Rest>
event parallel_for(nd_range<Dims> executionRange, Rest&&... rest);

template <typename KernelName, int Dims, typename... Rest>
event parallel_for(nd_range<Dims> executionRange,
event depEvent, Rest&&... rest);

info:queuercontext IYTHFRR template <typename KernelName, int Dims, typename... rest>

event parallel_for(nd_range<Dims> executionRange,
const std:vector<event> &depEvents, Rest&&...rest); (ﬁ<) | 2

www.khronos.org/sycl
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event memcpy(void* dest, const void* src, size_t numBytes);

event memcpy(void* dest, const void* src, size_t numBytes,
event depEvent);

event memcpy(void* dest, const void* src size_t numBytes,
const std::vector<event> &depEvents);

template <typename T>
event copy(T* dest, const T *src, size_t count);
template <typename T>
event copy(T* dest, const T *src, size_t count,
event depEvent);
template <typename T>
event copy(T* dest, const T *sr¢, size_t count,
const std:vector<event> &depEvents);

event memset(void* ptr, int value, size_t numBytes);

event memset(void* ptr; int value, size_t numBytes,
event depEvent);

event memset(void* ptr; int value, size_t numBytes,
const std:vector<event> &depEvents);

template <typename T>
event fill(void* ptr, const T& pattern, size_t count);

template <typename T>
event fill(void* ptr, const T& pattern, size_t count,
event depEvent);

template <typename T>
event fill(void* ptr, const T& pattern, size_t count,
const std:vector<event> &depEvents);

IRV ISR [4.6.6]

ANV BICIE, V51 LATRITSNDRIFOREZERT
ATITORNEENET,

event()
backend get_backend() const noexcept;
std:vector<event> get_wait_list();
void wait();
static void wait(const std::vector<event> &eventList);
void wait_and_throw();
static void wait_and_throw(
const std::vector<event> &eventList);

template <typename param>
typename param:return_type
get_info() const;

template <typename param>
typename param:return_type
get_backend_info() const;

template <typename param>

typename param:return_type
get_profiling_info() const;

get_info() TNV FEBE

Epu RhfE

info::event:
command_
status

info::event::command_execution_status

get_profiling_info() THRE&

EuE S Rbf#

info::event_profiling::command_submit uint64_t

info::event_profiling::command_start uint64_t

info::event_profiling::command_end uint64_t

RAEIDHT [4.7.1]

XEU—ATITO DT IA) 7O —5—FEET
EESNFIN, VB0 7O05—5— 05 %
BAET3ICENTEET UTICHERLET,

buffer<int, 1, UserDefinedAllocator<int> > b(d);

FI7AI) 7O —5—(%, /\v T 7—Tl& buffer_allocator,
1 X—3Tl& image_allocator T,
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event prefetch(void* ptr, size_t numBytes);
event prefetch(void* ptr, size_t numBytes, event depEvent),
event prefetch(void* ptr, size_t numBytes,

const std::vector<event> &depEvents);

event mem_advise(void *ptr, size_t numBytes,int advice);
event mem_advise(void *ptr, size_t numBytes,int advice,
event depEvent);

event (void *ptr, size_t numBytes,int advice,
const std::vector<event> &depEvents);

BRI E—B#

template <typename T_src, int dim_src,
access_mode mode_src, target tgt_src,
access:placeholderisPlaceholder, typename T_dest>
event copy(accessor<T_src, dim_src, mode_src, tgt_src,
isPlaceholder> sr¢, std::shared_ptr<T_dest> des);

template <typename T_src, typename T_dest,
int dim_dest, access_mode mode_dest,
target tgt_dest, access:placeholderisPlaceholder>
event copy(std::shared_ptr<T_src> src, accessor<T_dest,
dim_dest, mode_dest, tgt_dest isPlaceholder> dest);

template <typename T_src, int dim_src,
access_mode mode_src, target tgt_src,
access:placeholderisPlaceholder, typename T_dest>
event copy(accessor<T_src, dim_src, mode_src, tgt_src,
isPlaceholder> sr¢, T_dest *des);

template <typename T_src, typename T_dest,
int dim_dest, access_mode mode_dest,
target tgt_dest, access:placeholder isPlaceholder>
event copy(const T_src *src, accessor<T_dest, dim_dest,
mode_dest, tgt_dest, isPlaceholder> dest);

Ny IT7—03 R [4.7.2]

NYT7=O3R(FA—RIVICEOTERASND 7o —0
S2RENLTTIERATZHENHSD 1R, 2 Rt £elE 3
RITOHRBEIEEELFT . TRANSIY—FTOVILEL
CEITHRELTLIEEL,

USREE

template <typename T, int dimensions =1,
typename AllocatorT =
buffer_allocator<std:remove_const_t<T>>>
class buffer;

XY N\—B#

buffer(const range<dimensions> &bufferRange,
const property_list &propList = {});
buffer(const range<dimensions> &bufferRange,
AllocatorT allocator, const property_list &propList= {3});
buffer(T *hostData, const range<dimensions> &bufferRange,
const property_list &propList = {});
buffer(T *hostData, const range<dimensions> &bufferRange,
AllocatorT allocator, const property_list &propList= {});

buffer(const T *hostData,
const range<dimensions> &bufferRange,
const property_list &propList= {});

buffer(const T *hostData,
const range<dimensions> &bufferRange,
AllocatorT allocator, const property_list &propList= {});

dimensions == 1 T std::data(container) H" T* [CZ#2
RIS & ICH B AT AE

template <typename Container>
buffer(Container &container, AllocatorT allocator,
const property_list &propList= {});

template <typename Container>
buffer(Container &container,
const property_list &propList= {});

buffer(const std::shared_ptr<T> &hostData,
const range<dimensions> &bufferRange,
AllocatorT allocator, const property_list &propList= {});

buffer(const std::shared_ptr<T> &hostData,
const range<dimensions> &bufferRange,
const property_list &propList= {});

buffer(const std::shared_ptr<T[]> &hostData,
const range<dimensions> &bufferRange,
AllocatorT allocator, const property_list &propList= {});

buffer(const std::shared_ptr<T[ ]> &hostData,
const range<dimensions> &bufferRange,
const property_list &propList= {});

template <class Inputlterator>
buffer<T, 1>(Inputlterator first, Inputlterator /ast,
AllocatorT allocator, const property_list &oropList= {});

template <typename T_src, int dim_src,
access_mode mode_src, target tgt_src,
access:placeholderisPlaceholder_src,
typename T_dest, int dim_dest,
access_mode mode_dest, target tgt_dest,
access:placeholderisPlaceholder_dest>

event copy(accessor<T_src, dim_src, mode_src, tgt_src,

isPlaceholder_src> src, accessor<T_dest, dim_dest,
mode_dest, tgt_dest, isPlaceholder_dest> dest);

template <typename T, int dim, access_mode mode,
target tgt, access::placeholder isPlaceholder>
event update_host(accessor<T, dim, mode, tgt,
isPlaceholder> acq);

template <typename T, int dim, access_mode mode,
target tgt, access::placeholder isPlaceholder>
event fill(accessor<T, dim, mode, tgt, isPlaceholder> dest,
const T &src);

Fa—-JONFA—DOFR-AVASHH—

property::queue:enable_profiling::enable_profiling();

property::queue:in_order:in_order();

get_info() TER&

lF REhiE

info::queue::context context

info::queue::device device

template <class Inputlterator>
buffer<T, 1>(Inputlterator first, Inputlterator /ast,
const property_list &propList= {});

buffer(buffer &b,const id<dimensions> &base/ndex,
const range<dimensions> &subRange);

get_range()
byte_size()
size_t size() const noexcept;

AllocatorT get_allocator() const;

template <access_mode mode = access_mode:read_write,
target targ = target:device> accessor<T,
dimensions, mode, targ>
get_access(handler &commandGroupHandler);
template <access_mode mode = access_mode:read_write,
target targ = target:device> accessor<T,
dimensions, mode, targ>
get_access(
handler &commandGroupHandler,range<dimensions>
accessRange, id<dimensions> accessOffset = {});

template<typename...Ts> auto get_access(Ts...);

template<typename...Ts> auto get_host_access(Ts...);

template <typename Destination = std::nullptr_t>
void set_final_data(Destination finalData = nullptr);

void set_write_back(bool flag = true);

bool is_sub_buffer() const;

template <typename ReinterpretT, int ReinterpretDim>
buffer<ReinterpretT, ReinterpretDim,
typename std:allocator_traits<AllocatorT>:template
rebind_alloc<ReinterpretT>>
reinterpret(range<ReinterpretDim> reinterpretRange)
const;

ReinterpretDim == 1 F/zI& (ReinterpretDim ==
dimensions) && (sizeof(ReinterpretT) == sizeof(T))
DB EICFI R EE

template <typename ReinterpretT,
int ReinterpretDim = dimensions>
buffer<ReinterpretT, ReinterpretDim,
typename std::allocator_traits<
AllocatorT>:template rebind_alloc<ReinterpretT>>
reinterpret() const;

Ny I77—-TONF1—DISFRA- AV ARSI 5—

property:buffer:use_host_ptr:iuse_host_ptr()

property:buffer:use_mutex:use_mutex(std:mutex
&mutexRef)

property:buffer:context_bound:context_bound(context
boundContext)

www.khronos.org/sycl
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I TINAR=TET I TIVARX—Y [4.7.3]

Ny T7—eARX=JIF AL I EFBIEEERLED,

A X—=I DA 7l unsampled_image Fizld
sampled_image T3, AV ALSU5—IF FIEBTIS R
image_format 7,\5 image_format /\S X—5—%ZH{ELF T,

5855 X image_format O

r8g8b8a8_unorm
r16g16b16a16_unorm
r8g8b8a8_sint
r16g16b16a16_sint
r32b32g32a32_sint
r8g8b8a8_uint

r16g16b16a16_uint
r32b32g32a32_uint
r16b16g16a16_sfloat
r32g32b32a32_sfloat
b8g8r8a8_unorm

FOVTINA A= [4.7.3.1]
USREE
template <int dimensions = 1,

typename AllocatorT = sycl:image_allocator>
class unsampled_image;

AVRRSIH—EXT -
unsampled_image(image_format format,
const range<dimensions> &rangeRef,
const property_list &propList= {});
unsampled_image(image_format format,
const range<dimensions> &rangeRef; AllocatorT allocator,
const property_list &oropList= {});
unsampled_image(void *hostPointer,image_format format,
const range<dimensions> &rangeRef,
const property_list &propList= {});
unsampled_image(void *hostPointer,
image_format format, const range<dimensions> &rangeRef,
AllocatorT allocator, const property_list &propList= {});
unsampled_image(std:shared_ptr<void> &hostPointer,
image_format format, const range<dimensions> &rangeRef,
const property_list &propList= {});
unsampled_image(std:shared_ptr<void> &hostPointer,
image_format format, const range<dimensions> &rangeRef,
AllocatorT allocator, const property_list &propList= {});

dimensions > 1 D& CF A ATAE

unsampled_image(image_format format,
const range<dimensions> &rangeRef,
const range<dimensions - 1> &pitch,
const property_list &propList= {});

F=ITFIEREANL—T [4.7]

N TF—EAR—TJFRL I EBEEERLET.
TOEY—3F—INOT I AERELET,

7oteY—[4.7.6]

FORY—OFREATITONIRODAT IO CTIRAL

F9,

o RD2DOOAEDINY T F—TIY— (4769 09S5AFY

Tvy—-):

- FINAZROTO-/VULXEY—ENLTH—X)LEED
BNy T7—ICT7OER

- RARIRONSN\Y T 7—ICT7OEX

ARV RAORA NI —R@EIFON\Y T 7—T 00—

(4.7.6.10 5 R host_accessor),

H—XRILEEANSOO—-HIILT7 oY —(4.7.6.11 05

local_accessor).

ARV RONY T 7= oY —
(O5RF7otY—) [4.7.6.9]

CDYUSRIE, accessTarget ICRHUT 2 BED 7Y —#IZHL
*d,

o FTIAZROTO—/VLXEY—ZNLTH—RILEEDS/ v
T7—IC7 O RT B target:device
o RARIRONS/\Y T 7—ICF7 O XF 3 target:device

USREE

template <typename dataT, int dimensions,
access_mode accessMode =
(std:is_const_v<dataT>? access_mode:read
:access_mode:read_write),
target accessTarget = target:device,
class accessor;

AVRARSOH—EXYN—
accessor();
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dimensions > 1 DIFE ICHI I ATAE

unsampled_image(image_format format,
const range<dimensions> &rangeRef,
const range<dimensions - 1> &pitch,
AllocatorT allocator, const property_list &propList= {});

unsampled_image(void *hostPointer,
image_format format,
const range<dimensions> &rangeRef,
const range<dimensions - 1> &pitch,
property_list &propList= {});

unsampled_image(void *hostPointer,
image_format format,
const range<dimensions> &rangeRef,
const range<dimensions - 1> &pitch,
AllocatorT allocator, const property_list &propList= {});

unsampled_image(std:shared_ptr<void> &hostPointer,
image_format format,
const range<dimensions> &rangeRef,
const range<dimensions - 1> &pitch,
AllocatorT allocator, const property_list &propList= {});

unsampled_image(std:shared_ptr<void> &hostPointer,
image_format format,
const range<dimensions> &rangeRef,
const range<dimensions - 1> &pitch,
const property_list &oropList= {});

range<dimensions> get_range() const;
dimensions > 1 DIBEICFI A AT 88

range<dimensions-1> get_pitch() const;

size_t size() const noexcept;
size_t byte_size() const noexcept;
AllocatorT get_allocator() const;

template<typename... Ts>
auto get_access(Ts... args);
template<typename... Ts>
auto get_host_access(Ts... args);
template <typename Destination = std::nullptr_t>
void set_final_data(Destination finalData = std:nullptr);
void set_write_back(bool flag = true);

B TIA A= [4.7.3.2]
USAES
template <int dimensions = 1,

typename AllocatorT = sycl:image_allocator>
class sampled_image;

« 2BEOIFYYIIAX—I T oY —

- A—XRILEBADD, FRIEFHRANIRIRNS (4.7.6.13
25 X unsampled_image_accessor),

- RARIZROHNOKRZASI—RMNS (4.7.6.13 952
host_unsampled_image_accessor),

.« 2WBEOUYV I AR T oY —

- A—XRLEBADD, FRIFRANIRTANS (4.7.6.14
25 X sampled_image_accessor),
RARIZROAOKRZAI—RN\S (4.7.6.14 95
host_sampled_image_accessor),

FIEE IS X access_mode [4.7.6.2]

read write Read_write

FoeY—-JONRF—DOISRA-AVANS IS —
[4.7.6.4]

CNEEINTOT7 Y —OSATERSINET,

property::no_init::no_init()

DBEICH AR

template <typename AllocatorT>
accessor(buffer<dataT, 1, AllocatorT> &bufferRef,
const property_list &propList= {});

dimensions == 0

template <typename AllocatorT>
accessor(buffer<dataT, 1, AllocatorT> & bufferRef,
handler & commandGroupHandlerRef,
const property_list &propList={});

dimensions > 0 MIB&EICH A AT AE

template <typename AllocatorT>
accessor(buffer<dataT, dimensions,
AllocatorT> & bufferRef,
const property_list &propList={});

template <typename AllocatorT, typename TagT>
accessor(buffer<dataT, dimensions,
AllocatorT> & bufferRef, TagT tag,
const property_list &propList={});

AVARSOH—EXYIN—
sampled_image(const void *hostPointer,
image_format format, image_sampler sampler,
const range<dimensions> &rangeRef,
const property_list &propList= {});

sampled_image(std:shared_ptr<const void> &hostPointer,
image_format format, image_sampler sampler,
const range<dimensions> &rangeRef,
const property_list &propList= {});

dimensions > 1 DA CFI I ATAE

sampled_image(const void *hostPointer,

image_format format, image_sampler sampler,

const range<dimensions> &rangeRef,

const range<dimensions - 1> &pitch,

const property_list &propList= {});
sampled_image(std::shared_ptr<const void> & hostPointer,

image_format format, image_sampler sampler,

const range<dimensions> &rangeRef,

const range<dimensions - 1> &pitch,

const property_list &propList= {});

range<dimensions> get_range() const;
range<dimensions-1> get_pitch() const;
size_t byte_size() const noexcept;
size_t size() const noexcept;
template<typename... Ts>

auto get_access(Ts... args);
template<typename... Ts>

auto get_host_access(Ts... args);

A X=I-FONF4—DIAV A5 95—-L
XV I\—[4.7.3.3]

property:image:use_host_ptr:use_host_ptr();

property:image:use_mutex:
use_mutex(std:mutex &mutexRef);

property:image:context_bound:
context_bound(context boundContext);

std:mutex *property:image:use_mutex:
get_mutex_ptr() const;

context property:iimage:context_bound::
get_context() const;

FORAY—Tv I [4.7.6.9]

FIAZ20T7O0—/NLAEU—%ENLT
H—RIVBEED\SN\Y T7—ICTTER

target::device

target:host_task | MARYZAONS/N\YIT7—I[CT7OER

FIEE S X access:address_space [4.7.7.1]

ITRTDI—ITIN—TFDINTDI—o
IBRICT7OEXT#

EHDTO—/VLER

global_space

constant_space

B9 )L—TJnaNTnI—IIEE
IC7 Oz AHJRE

B_nU—UIEIC7 O AT

local_space

private_space

20—/l O—H)L, FS5AR—+DER
IBRET7RL R

generic_space

dimensions > 0 MIB&E ICH A AT AE

template <typename AllocatorT>
accessor(buffer<dataT, dimensions, AllocatorT>
&bufferRef,
handler & commandGroupHandlerRef,
const property_list &propList= {});

template <typename AllocatorT, typename TagT>
accessor(buffer<dataT, dimensions, AllocatorT>
&bufferRef, handler &commandGroupHandlerRef,
TagT tag, const property_list &propList= {});

template <typename AllocatorT>
accessor(buffer<dataT, dimensions, AllocatorT>
&bufferRef,range<dimensions> accessRange,
const property_list &propList= {});

template <typename AllocatorT, typename TagT>
accessor(buffer<dataT, dimensions, AllocatorT>
&bufferRef,range<dimensions> accessRange,

TagT tag, const property_list &propList = {}); (ﬁ() »
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<AV YV ERONY T 7=F oY —(5T)
dimensions > 0 MIH&E ICH A AJ&E

template <typename AllocatorT, typename TagT>
accessor(buffer<dataT, dimensions, AllocatorT> & bufferRef,
range<dimensions> accessRange,
id<dimensions> accessOffset, TagT tag,
const property_list &propList={});

template <typename AllocatorT>
accessor(buffer<dataT, dimensions, AllocatorT> & bufferRef,
handler & commandGroupHandlerRef,
range<dimensions> accessRange,
const property_list &propList= {});

template <typename AllocatorT, typename TagT>
accessor(buffer<dataT, dimensions, AllocatorT> & bufferRef,
handler &commandGroupHandlerRef,
range<dimensions> accessRange, TagT tag,
const property_list & propList={});

template <typename AllocatorT>
accessor(buffer<dataT, dimensions, AllocatorT> & bufferRef,
handler & commandGroupHandlerRef,
range<dimensions> accessRange,
id<dimensions> accessOffset,
const property_list & propList={});

AV RAORARI—-FAIFONY T 7= oY —
(25X host_accessor) [4.7.6.10]

USREE

template <typename dataT, int dimensions,
access_mode accessMode =
(std:is_const_v<dataT> ? access_mode:read
:access_mode:read_write)>
class host_accessor;

VARSI —EXVIN—

INTCOIAVARSII—IF BNV T7—ICF7IERTBEN—=
IDBDT—o D FARREICRZETTOVILET,

host_accessor();

dimensions == 0 MIF&EICFI AT BE

template <typename AllocatorT>
host_accessor(buffer<dataT, 1, AllocatorT> & bufferRef,
const property_list & propList={});

dimensions > 0 MIB&E ICHI A A &E

template <typename AllocatorT>
host_accessor(
buffer<dataT, dimensions, AllocatorT> & bufferRef,
const property_list & propList= {});

template <typename AllocatorT, typename TagT>
host_accessor(
buffer<dataT, dimensions, AllocatorT> & bufferRef,
TagT tag, const property_list &propList= {3);

H—I)VEABAROO-AILT7 oY —
(95X local_accessor) [4.7.6.11]

dataT [XEED C++ Y1 FICTEFT,
OSAEE

template <typename dataT, int dimensions>
class local_accessor;

AVARSOH—=EXVI\—
local_accessor();
dimensions == 0 MIB&EICFI AT 8E

local_accessor(handler & commandGroupHandlerRef,
const property_list & propList= {});

dimensions > 0 MIB&E ICH A I AE

local_accessor(range<dimensions> allocationSize,
handler & commandGroupHandlerRef,
const property_list & propList={});

void swap(accessor &other);

©2021 Khronos Group - Rev. 0221

dimensions > 0 MIB& CFI AT AE

template <typename AllocatorT, typename TagT>
accessor(buffer<dataT, dimensions, AllocatorT> & bufferRef,
handler & commandGroupHandlerRef,
range<dimensions> accessRange,
id<dimensions> accessOffset, TagT tag,
const property_list &propList={});
id<dimensions> get_offset() const;

void swap(accessor &other);

bool is_placeholder() const;

template <access:decorated IsDecorated>
accessor_ptr<isDecorated> get_multi_ptr() const noexcept;

HiBE V5 —T A A [& 79]

CDUZAIE, begin(), end(), cbegin(), cend(), rbegin(), rend(),
crbegin(), BXU crend() ICHIX TROBEAE D R—LET,

size_type byte_size() const noexcept;
size_type size() const noexcept;
size_type max_size() const noexcept;
bool empty() const noexcept;
range<dimensions> get_range() const;

dimensions > 0 MIB&E ICH A &E

template <typename AllocatorT>
host_accessor(
buffer<dataT, dimensions, AllocatorT> & bufferRef;
range<dimensions> accessRange,
const property_list &propList={});

template <typename AllocatorT, typename TagT>
host_accessor(
buffer<dataT, dimensions, AllocatorT> & bufferRef,
range<dimensions> accessRange, TagT tag,
const property_list &propList={});

template <typename AllocatorT>
host_accessor(
buffer<dataT, dimensions, AllocatorT> & bufferRef,
range<dimensions> accessRange,
id<dimensions> accessOffset,
const property_list &propList={});

template <typename AllocatorT, typename TagT>
host_accessor(
buffer<dataT, dimensions, AllocatorT> & bufferRef,
range<dimensions> accessRange,
id<dimensions> accessOffset, TagT tag,
const property_list & propList={});
id<dimensions> get_offset() const;

void swap(host_accessor &other);

template <access:decorated IsDecorated>
accessor_ptr<IsDecorated>
get_multi_ptr() const noexcept;

HBEA5—T A B[R 79]

CDU Al begin(), end(), cbegin(), cend(), rbegin(), rend(),
crbegin(), BKU crend() ICIIX TRDOEZE D R—ELET,
size_t byte_size() const noexcept;

size_t size() const noexcept;

size_t max_size() const noexcept;

bool empty() const noexcept;

range<dimensions> get_range() const;

dimensions == 0 MIZ&ICF) A AT AE

operator reference() const;

dimensions > 0 MIB&E ICH A AT AE

reference operator[](id<dimensions> /ndex) const;

dimensions == 0 MIF&EICHI B AT AE

operator reference() const;

dimensions > 0 DB & ICFI B AT EE

reference operator[](id<dimensions> /ndex) const;

dimensions > 1 OB & ICHI B A EE

__unspecified _ &operator[](size_t index) const;

dimensions == 1 DIF&EICH A AT AE

reference operator[](size_t /ndex) const;

std:add_pointer_t<value_type> get_pointer() const noexcept;

JONFA—DOFA-AVAS 45— [4.7.3.3]

property:no_init:no_init()

HiBAVH—T 1 B [F 79]

CDUZAIZE, begin(), end(), cbegin(), cend(), rbegin(),
rend(), crbegin(), 8K crend() ICIIX TRDEEE %=
R—kLET,

size_t byte_size() const noexcept;

size_t size() const noexcept;

size_t max_size() const noexcept;

bool empty() const noexcept;

range<dimensions> get_range() const;

dimensions == 0 MIZA ICF) A AT AE

operator reference() const;

dimensions > 0 MIB&EICHI AT EE

reference operator[](id<dimensions> /ndex) const;

dimensions > 1 MIB&EICF FH AL

__unspecified__ &operator[l(size_t /index) const;

dimensions == 1 DIF&ICFI AT AE

reference operator[](size_t /ndex) const;

std::add_pointer_t<value_type> get_pointer() const noexcept;

TJONFA—DIUSA-AV RSO 5—[4.7.3.3]

property::no_init:no_init()

dimensions > 1 OIB&EICH B AT &L

__unspecified _ &operator[](size_t index) const;

dimensions == 1 MIF&ICF) A ATAE

reference operator[l(size_t /ndex) const;

std::add_pointer_t<value_type> get_pointer() const noexcept;

JONFA—DOSA-AVAS 45— [4.7.3.3]

property:no_init:no_init()

www.khronos.org/sycl



https://isus.jp/

SYCL 2020 APIUZ 7LV R HA1E ( &HER ki)

YT AAX=I- oY — [4.7.6.13] template <typename AllocatorT, typename TagT> template <typename AllocatorT, typename TagT>
unsampled_image_accessor( host_unsam'pled_lmgge_agcessor( '
GV TIAA—IOTIET—ICIFRD 2 BENHDET, unsampled_image<dimensions, AllocatorT> & imageRef. unsampled_image<dimensions, AllocatorT> &/mageRef,
handler & commandGroupHandlerRef. TagT tag, const property_list &propList={});
+ O3 unsampled_image_accessor: 1—R)LEBANS TagT tag, const property_list &propList={}); .
ERIFRRAIRORNS BBEDIET Y TNARX=I D7 oY —5917T
e 23R host_unsampled_image_accessor: IRA =5 X545} host_unsampled_image_accessor FIRTTRE
OIRAOI—FHMB HSAES . )
unsampled_image_accessor template <typename dataT, int dimensions, size_t size() const noexcept;
OSRAEFE access_mode accessMode> oA N
= = . . (accessMode == access_mode:read) Dig& T FIFH ATAE
template <typename dataT, int dimensions, class host_unsampled_image_accessor;

access_mode accessMode, _ template <typename coordT>
image_target accessTarget = image_target:device > dAVARSO5— dataT read(const coordT &coords) const;
class unsampled_image_accessor; template <typename AllocatorT>
host_unsampled_image_accessor(
aAVARS 5 — unsampled_image<dimensions, AllocatorT> &/mageRef. (accessMode == access_mode:write) DIHE [CFIFA A EE
template <typename AllocatorT> const property_list &propList={});
unsampled_image_accessor(
unsampled_image<dimensions, AllocatorT> &/mageRef,
handler & commandGroupHandlerRef,
const property_list &propList={});

template <typename coordT>
void write(const coordT &coords,
const dataT &color) const;

B TIWNAKX=IDF7otzH— [4.7.6.14] AVANS Y5 — aAVRARSH5—

- . N o template <typename AllocatorT> template <typename AllocatorT>
—= 57 — Iy \ a
BYITNAA—IOTTEY—ICIFROD 2 RN HDFET . sampled_image_accessor( host_sampled_image_accessor(

— . . = sampled_image<dimensions, AllocatorT> &/mageRef, sampled_image<dimensions, AllocatorT> &/mageRef.
. —R \ - i 1
;;é?;(nﬁg%lgmpz%(\eéaccessor. N—RIVBBADS handler & commandGroupHandlerRef, const property_list &propList={});

+ 23R host_sampled_image_accessor: KR A A5 204+ constproperty_list &propList= ) - N
OIRART—FH\B template <typename AllocatorT, typename TagT> BEDYYTNARX=IDForeY—-514TT

. sampled_image_accessor( FIATTRE

sampled_image_accessor sampled_image<dimensions, AllocatorT> & /mageRef. . . )

USRAEE handler &commandGroupHandlerRef, TagT tag, sl ekl oo

const property_list &propList={});
template <typename dataT, int dimensions, PR e o

image_target accessTarget = image_target:device> host_sampled_image_accessor
class sampled_image_accessor; DSABE

dimensions == 1 MIF& & coordT = float
dimensions == 2 MIF& & coordT = float2
dimensions == 4 MI& (& coordT = float4
template <typename dataT, int dimensions>

class host_sampled_image_accessor; template <typename coordT>
dataT read(const coordT & coords) const;

95X multi_ptr [4.7.7.1] Space == address_space:generic_space && ASP I= Space == address_space:generic_space (D54 ICFI AT AE
- access:address_space:constant_space (D& ICHI A AT 8E Ol oo oot e
7 RLRZE/ (&, global_space, local_space, private_space, zccess?a ddress s azz"local cpace. YPE:
B generic_space TF, ASP != access::address_space:constant_space B _Space:: AL pace,
= template<access:address_space ASP, DecorateAddress>() const;
HSABE access:decorated IsDecorated>
o multi_ptr &operator=( multi_ptr NOEEER DL
template <typename ElementType, const multi_ptr<value_type, ASP, IsDecorated>&);
access:address_space Space, template<access:address_space ASP, multi_ptr<void> \DEERD LI,
access:decorated DecorateAddress> access:decorated IsDecorated> value_type 1\ const {EAFSNTLVELWB A ICHHFI BT BE,
class multi_ptr; multi_ptr &operator=( template<access:decorated DecorateAddress>
multi_ptr<value_type, ASP, IsDecorated>&&); operator multi_ptr<void, Space, DecorateAddress>() const;
AXYN—=AVRAS D5 — . :
Wi ote(): re(;‘;r{eer;coe :':::::?:()ch?]:‘:_t’ multi_ptr<constvoid> \DIEERD L,
mul i_ptr() It ) pol : pt() i ! value_type h\ const RSN TL\BIFE [CODHFIFHTTEE,
mu t!_ptr(cons.t MUltiEpra); painter get) consy template<access:decorated DecorateAddress>
multi_ptr(multi_ptr&&); std:add_pointer_t<value_type> get_raw() const; " :
M My f . s * : operator multi_ptr<const void, Space,
explicit multi_ptr(multi_ptr<ElementType, Space, yes>:pointer); __unspecified__* get_decorated() const;

. DecorateAddress>() const;
multi_ptr(std:nullptr_t); R N—: Tl

’ multi_ptr<constvalue_type, Space> \DIEEANLEHE,
Space == address_space:generic_space MIE&IC template<access:decorated DecorateAddress>

private_ptr NFv X I~ operator multi_ptr<const value_type, Space,
- DecorateAddress>() const;

Space == global_space &zl generic_space DIFEIC
FAARE

template <int dimensions, access:mode Mode,
access:placeholder isPlaceholder>
multi_ptr(accessor<ElementType, dimensions, Mode,
target::device, isPlaceholder>);
template <int dimensions>
multi_ptr(local_accessor<ElementType, dimensions>);

explicit operator multi_ptr<value_type,
access:address_space:private_space, BERSNTLVERLY multi_ptr /N\—T 3V \ORBEROZHE,
DecorateAddress>(); is_decorated ' true MIFEICDFHFI A ATEE,

explicit operator multi_ptr<const value_type, operator multi_ptr<value_type, Space,
access:address_space:private_space, access:decorated::no>() const;
DecorateAddress>() const;

BRI multi_ptr /\— 3V \DOBEROZEIE,
XY N—=: BIDHTHLIVT T ARATF Space == address_space:generic_space DIF&IC is_decoratedlt_\“ false o)li%’.%IC(DJ?IJFFJ PIE..
multi_ptr &operator=(const multi_ptr&); global_ptr NFv X~ op:zz;c;;Ezct;gtt;;\-/aet;i()tzgﬁ,st-pace,
multi_ptr &operator=(multi_ptr&&); - R4 !
multi_ptr &operator=(std:nullptr_t); explicit operator multi_ptr<value_type,
access:address_space:global_space, DecorateAddress>(); e e
explicit operator multi_ptr<const value_type, XY N\—: Bili&HF
access:address_space:global_space, multi_ptr 75 X F ZEEDEITEE FLEREE R =Y R—~
void &V const void ICEFRELIEIS R DecorateAddress=(const; L&ET,
. explicit operator multi_ptr<value_type,
multl_ptr [4.7.7.1] access:address_space:local_space, N
HS2E= DecorateAddress>(); RARE
== multi_ptr &operator=(const multi_ptr&);
multi_ptr &operator=(multi_ptr&&);
multi_ptr &operator=(std:nullptr_t);

Space == global_space DIE&ICF A AT4E XY IN—

pointer get() const;

explicit operator pointer() const;

template <typename ElementType>
explicit operator multi_ptr<ElementType, Space,
DecorateAddress>() const;

void prefetch(size_t numéElements) const;

template <access:address_space Space,
access:decorated DecorateAddress>
class multi_ptr<VoidType, Space, DecorateAddress>

DecorateAddress: yes, no

VoidType: void &7zl& const void template <typename ElementType, int dimensions,

N _ access_mode Mode, access::placeholder isPlaceholder>

AYN—AVALSO5— multi_ptr(accessor<ElementType, dimensions, Mode,

multi_ptr(); target::device, isPlaceholder>);

multi_ptr(const multi_ptr&);

multi_ptr(multi_ptr&8&); Space == local_space D& ICFIF AT &E is decorated B true MIES COHHFI BT AE

explicit multi_ptr(multi_ptr<VoidType, Space, yes>:pointer); B

multi_ptr(std:nullptr_t); template <typename ElementType, int dimensions> operator multi_ptr<value_type, Space,
multi_ptr(local_accessor<ElementType, dimensions>); access:decorated:no>() const; (#=<) »
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<« multi_ptr %1t ()
is_decorated M false MIHE CDHFIFHATAE

operator multi_ptr<value_type, Space,
access:decorated:yes>() const;

operator multi_ptr<const void, Space, DecorateAddress>()
const;

template <access:address_space Space, access:decorated
DecorateAddress, typename ElementType>
multi_ptr<ElementType, Space, DecorateAddress>
address_space_cast(ElementType *);

BEF
multi_ptr VS5 RF ZREOHEATEE FLBEREEF =0 R—~L
F7,

AHBEATY—[4.8]

HAELEXEY—IE Ny IT7—EFILICRD>TATVavD
FRLAEBEETIERHELET . 15 R—JBOHIETELR
1AM

3D USM BEIDHTHFIATEEY (FIEE SR alloc),

KRR FTINA AT Tz ARTBEIFIRA R XEU—

FINAR RARNBF IEZATEFENT /A AXEY—

#E MARETINAANBT I A REGRHBAXAEY—

25X usm_allocator [4.8.3]
ISRES

usm_allocator(const context &ctxt, const device &dev,
const property_list &propList= {}) noexcept;
usm_allocator(const queue &g,
const property_list &propList= {}) noexcept;
template <class U> usm_allocator(usm_allocator<U, AllocKind,
Alignment> const &) noexcept;
T *allocate(size_t count);
void deallocate(T *Ptr, size_t count);

7O —5—IF BURBED USM, 754 XY~ OV TFR b,
BROTNAXTHDIBEICOHRETHDEHIRT

template <class U, usm:alloc AllocKindU, size_t
AlignmentU>
friend bool operator==(const usm_allocator<T,
AllocKind, Alignment> &, const usm_allocator<U,
AllocKindU, AlignmentU> &);

template <class U, usm:alloc AllocKindU, size_t
AlignmentU>
friend bool operator!=(const usm_allocator<T,
AllocKind, Alignment> &, const usm_allocator<U,
AllocKindU, AlignmentU> &);

malloc #2z0 API [4.8.3]
FINT REIDZETRI# [4.8.3.2]

void* sycl:malloc_device(size_t numBytes,
const device& syclDevice, const context& syclContext,
const property_list &propList= {});

template <typename T>
T* sycl:malloc_device(size_t count,
const device& syclDevice, const context& syclContext,
const property_list &propList= {});

void* sycl:malloc_device(size_t numBytes,
const queue& syclQueue,
const property_list & propList={});

template <typename T>
T* sycl:malloc_device(size_t count,
const queue& syclQueue,
const property_list & propList={});

©2021 Khronos Group - Rev. 0221

BRNBRL Y —T U7X [4.7.7.2]

access:address_space OFFFR{LC EMDT S X multi_ptr AND
IAUF7 R,
global_ptr

local_ptr
private_ptr

EERENTUVEVIRA VI —DIAUT X,

raw_global_ptr
raw_local_ptr
raw_private_ptr

ERSNIEINTI VY —DIAUT R,

decorated_global_ptr
decorated_local_ptr
decorated_private_ptr

void* sycl:aligned_alloc_device(size_t alignment,
size_t numBytes, const device& syclDevice,
const context& syclContext,
const property_list &propList= {});

template <typename T>
T* sycl:aligned_alloc_device(size_t alignment, size_t count,
const device& syclDevice, const context& syclContext,
const property_list & propList={});

void* sycl:aligned_alloc_device(size_t alignment,
size_t numBytes, const queue& syclQueue,
const property_list & propList={});

template <typename T>
T* sycl:aligned_alloc_device(size_t alignment,
size_t count, const queue& syclQueue,
const property_list &propList={});

RAREIN TR [4.8.3.3]

void* sycl:malloc_host(size_t numBytes,
const context& syc/Context,
const property_list &propList={});

template <typename T>
T* sycl:malloc_host(size_t count,
const context& syclContext,
const property_list &propList={});

void* sycl:malloc_host(size_t numBytes,
const queue& syclQueue,
const property_list &propList= {});

template <typename T>
T* sycl:malloc_host(size_t count,
const queue& syclQueue,
const property_list &propList= {});

void* sycl::aligned_alloc_host(size_t alignment,
size_t numBytes, const context& syc/Context,
const property_list &propList={});

template <typename T>
T* sycl:aligned_alloc_host(size_t alignment, size_t count,
const context& syclContext,
const property_list &propList={});

void* sycl::aligned_alloc_host(size_t alignment,
size_t numBytes, const queue& syclQueue,
const property_list &propList={});

template <typename T>
T* sycl:aligned_alloc_host(size_t alignment,
size_t count, const queue& syclQueue,
const property_list &propList={});

HEZD TR [4.8.3.4]

void* sycl:malloc_shared(size_t numBytes,
const device& syclDevice, const context& syclContext,
const property_list & propList= {});

template <typename T>
T* sycl:malloc_shared(size_t count,
const device& syclDevice, const context& syclContext,
const property_list &propList= {});

void* sycl:malloc_shared(size_t numBytes,
const queue& syclQueue,
const property_list &propList= {});

template <typename T>
T* sycl:malloc_shared(size_t count,
const queue& syclQueue,
const property_list &propList= {});

B TS5—USXFNEE [4.7.8]

SYCL image_sampler #5&{KIC (&, sampled_image 5> 7L
TRRENZTENTLET,

structimage_sampler {
addressing_mode addressing;
coordinate_mode coordinate;
filtering_mode filtering;

} T1IL5—HE

nearest

7 RLARRE linear

mirrored_repeat
repeat =
clamp_to_edge
clamp

none

normalized
unnormalized

void* sycl::aligned_malloc_shared(size_t alignment,
size_t numBytes, const device& syclDevice,
const context& syc/Context,
const property_list &propList={});

template <typename T>
T* sycl:aligned_malloc_shared(size_t alignment,
size_t count, const device& syclDevice,
const context& syclContext,
const property_list &propList={});

void* sycl::aligned_malloc_shared(size_t alignment,
size_t numBytes, const queue& syclQueue,
const property_list &propList={});

template <typename T>
T* sycl:aligned_malloc_shared(size_t alignment,
size_t count, const queue& syclQueue,
const property_list &propList= {});

NS A= —{EENEIDZTEIH [4.8.3.5]

void* sycl:malloc(size_t numBytes,
const device& syclDevice, const context& syclContext,
usm:alloc kind, const property_list & propList = {});

template <typename T>
T* sycl:malloc(size_t count,
const device& syclDevice, const context& syclContext,
usm:alloc kind, const property_list &propList= {});

void* sycl:malloc(size_t numBytes,
const queue& syclQueue, usm:alloc kind,
const property_list &propList={});

template <typename T>
T* sycl:malloc(size_t count,
const queue& syclQueue, usm:alloc kind,
const property_list &propList={});

void* sycl::aligned_alloc(size_t alignment,
size_t numBytes, const device& syclDevice,
const context& syc/Context,usm:alloc king,
const property_list &propList={});

template <typename T>
T* sycl:aligned_alloc(size_t alignment, size_t count,
const device& syclDevice, const context& syclContext,
usm:alloc kinad, const property_list &propList= {});

void* sycl::aligned_alloc(size_t alignment,
size_t numBytes, const queue& syclQueue,
usm:alloc kind, const property_list &propList= {});

emplate <typename T>
T* sycl:aligned_alloc(size_t alignment,
size_t count, const queue& syclQueue,
usm:alloc kind, const property_list &propList= {});

XEU—MRIEH [4.8.3.6]

void sycl:free(void* ptr, sycl:context& syclContext);
void sycl:free(void* ptr; sycl:queue& syclQueue);

USM R1 45 —EB£ [4.8.4]

NBORZFHRATOHFATEET.

usm:alloc get_pointer_type(const void *ptr,
const context &ctxi)

sycl:device get_pointer_device(const void *ptr;
const context &ctxi)
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LoIyeAr Ty o X2 /M#BIF [4.9.1]
3 range [4.9.1.1]
554 2NV FROE—D—5 T )L—TORERXA>,

FrIFT1RIN\NYF2EDRT%EEERITSD 1D, 2D F/zld 3D
RO CNIFEBTERTETET, COUSRIEAEED

HingEF . RIEEEF  SIOEREEFEYR—LLET.

OSRAES
template <int dimensions = 1> class range;

AVRARSOH—EXVI\—

range(size_t dim0);

range(size_t dim0, size_t dim7);
range(size_t dim0, size_t dim1, size_t dim2);
size_t get(int dimension) const;

size_t &operator[](int dimension);

size_t operator[](int dimension) const;
size_t size() const;

25 A nd_range [4.9.1.2]

D=0 )—FeFT1ZANYFEEOBMEDRERAA V=
EHLFET . ZDIeH, nd_range IFH—RILMETEIND
BESARE, ENENOT—OT I —TDOEHBED 2 DTHEMR
SINFET,

USAES
template <int dimensions = 1> class nd_range;

AVARSIH—EXVIN—
nd_range(range<dimensions> globalSize,
range<dimensions> localSize);
range<dimensions> get_global_range() const;
range<dimensions> get_local_range() const;
range<dimensions> get_group_range() const;

U352id [4.9.1.3]

Jo0—/)VLEREFEIFO—DILERED ID ZRIIRTD
RNIBIRALCSVITOS—01YTvORELTER
TEXRT.COTFRIF FEQOEMNBE 7 RIBEE T,
BLOBEREREFETIN—FLES,

OSRXEE
template <int dimensions = 1> class id;
AVARSIH—EXYIN—

id();

id(size_t dim0);

id(size_t dimQ, size_t dim7);

id(size_t dim0, size_t dim1, size_t dim2);
id(const range<dimensions> &range);
id(const item<dimensions> &/tem);
size_t get(int dimension) const;

size_t &operator[](int dimension);
size_t operator[](int dimension) const;

ISR item [4.9.1.4]

HEEADZNZENORA Y FTEITSNIEHRATI O~
DAY R A%H#BILET ., ZN, parallel_for FFOHE L
ITEEINSH\ h_item DXV IN—BERICL>TREINFET,

OSRAES
template <int dimensions = 1, bool with_offset = true>
class item;

XV IN—

id<dimensions> get_id() const;

size_t get_id(int dimension) const;
size_t operator[](int dimension) const;
range<dimensions> get_range() const;
size_t get_range(int dimension) const;

with_offset h\ false (IFE (CF A AT &S

operator item<dimensions, true>() const;

dimensions == 1 DIF&EICFI A AT AE

operator size_t() const;

size_t get_linear_id() const;
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935X nd_item [4.9.1.5]

parallel_for FFO LICEEMNS nd_range<int dimensions>
DIRA Y I—TETSNBEBA T U DAV RTV X%
HRILET,

USREE
template <int dimensions = 1> class nd_item;

X IN—

id<dimensions> get_global_id() const;

size_t get_global_id(int dimension) const;
size_t get_global_linear_id() const;
id<dimensions> get_local_id() const;

size_t get_local_id(int dimension) const;
size_t get_local_linear_id() const;
group<dimensions> get_group() const;

size_t get_group(int dimension) const;

size_t get_group_linear_id() const;
range<dimensions> get_group_range() const;
size_t get_group_range(int dimension) const;
range<dimensions> get_global_range() const;
size_t get_global_range(int dimension) const;
range<dimensions> get_local_range() const;
size_t get_local_range(int dimension) const;
nd_range<dimensions> get_nd_range() const;

template <typename dataT>
device_eventasync_work_group_copy(
decorated_local_ptr<dataT> dest,
decorated_global_ptr<dataT> src
size_t numElements) const;

template <typename dataT>
device_eventasync_work_group_copy(
decorated_global_ptr<dataT> dest,
decorated_local_ptr<dataT> src,
size_t numElements) const;

template <typename dataT>
device_eventasync_work_group_copy(
decorated_local_ptr<dataT> dest,
decorated_global_ptr<dataT> src
size_t numElements, size_t srcStride) const;

template <typename dataT>
device_eventasync_work_group_copy(
decorated_global_ptr<dataT> dest,
decorated_local_ptr<dataT> src
size_t numElements, size_t destStride) const;

template <typename...eventTN>
void wait_for(eventTN... events) const;

I35 h_item [4.9.1.6]

parallel_for_work_item WO\ LICESNZO0—-AIL
range<int dimensions>M& M1 > FTERITEIND, Feld
parallel_for_work_item IO LICEENESNGLIES
|EXF 9B parallel_for_work_group FOH L TETEIN
% group:parallel_for_work_item B D1V 5>V X%
HEILET,

USRAEE

template <int dimensions> class h_item;
XV IN—

item<dimensions, false> get_global() const;
item<dimensions, false> get_local() const;
item<dimensions, false> get_logical_local() const;
item<dimensions, false> get_physical_local() const;
range<dimensions> get_global_range() const;

size_t get_global_range(int dimension) const;
id<dimensions> get_global_id() const;

size_t get_global_id(int dimension) const;
range<dimensions> get_local_range() const;

size_t get_local_range(int dimension) const;
id<dimensions> get_local_id() const;

size_t get_local_id(int dimension) const;
range<dimensions> get_logical_local_range() const;
size_t get_logical_local_range(int dimension) const;
id<dimensions> get_logical_local_id() const;

size_t get_logical_local_id(int dimension) const;
range<dimensions> get_physical_local_range() const;
size_t get_physical_local_range(int dimension) const;
id<dimensions> get_physical_local_id() const;

size_t get_physical_local_id(int dimension) const;

O3 group [4.9.1.7]

W5 RITRTRHEDIT—I TN —T2RIAT DHBER
INTOERERN TILELET I —DMER TR
TEEEA,

OSRAEE
template <int dimensions = 1> class group;
XY IN—

id<Dimensions> get_group_id() const;

size_t get_group_id(int dimension) const;
id<Dimensions> get_local_id() const;

size_t get_local_id(int dimension) const;
range<Dimensions> get_local_range() const;
size_t get_local_range(int dimension) const;
range<Dimensions> get_group_range() const;
size_t get_group_range(int dimension) const;
range<Dimensions> get_max_local_range() const;
size_t operator[](int dimension) const;

size_t get_group_linear_id() const;

size_t get_local_linear_id() const;

size_t get_group_linear_range() const;

size_t get_local_linear_range() const;

bool leader() const;

template<typename workltemFunctionT>
void parallel_for_work_item(
const workltemFunctionT & func) const;

template<typename workltemFunctionT>
void parallel_for_work_item(range<dimensions>
logicalRange, const workltemFunctionT &func) const;

template <typename dataT>
device_eventasync_work_group_copy(
decorated_local_ptr<dataT> dest,
decorated_global_ptr<dataT> sr¢
size_t numéElements) const;

template <typename dataT>
device_eventasync_work_group_copy(
decorated_global_ptr<dataT> dest,
decorated_local_ptr<dataT> src¢
size_t num£Elements) const;

template <typename dataT>
device_eventasync_work_group_copy(
decorated_local_ptr<dataT> dest,
decorated_global_ptr<dataT> src,
size_t numéElements, size_t srcStride) const;

template <typename dataT>
device_eventasync_work_group_copy(
decorated_global_ptr<dataT> dest,
decorated_local_ptr<dataT> srg size_t numElements,
size_t destStride) const;

template <typename...eventTN>
void wait_for(eventTN... events) const;

23X sub_group [4.9.1.8]

5 EITRTHEDT TIIN—T%RIRT DLHHEBFIN
TOWEEEND TIMELET . I —DMER T B LIFTE
FEA.

XV IN—

id<1> get_group_id() const;

id<1> get_local_id() const;

range<1> get_local_range() const;
range<1> get_group_range() const;
range<1> get_max_local_range() const;
uint32_t get_group_linear_id() const;
uint32_t get_local_linear_id() const;
uint32_t get_group_linear_range() const;
uint32_t get_local_linear_range() const;
bool leader() const;
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US933y-A—2ILDF [4.9.2]

ROBNFE, B—DABEICHLT 2 DOUY I3 =REREIC
TV NV T7—AOITNTOEOEFTEEAEZTET DY

US03>y-70NT4—DAV AR5 —

U502 avEY [4.9.2] : :
4.9.2.2

USD23VIFgNRTO SYCL AE—mgES 1 FTcHR—kan

E property:reduction:initialize_to_identity:initialize_to_identity()

template <typename BufferT, typename BinaryOperation>
__unspecified__ reduction(BufferT vars, handler& cgh,
BinaryOperation combiner,
const property_list &propList= {});

template <typename T, typename BinaryOperation>
__unspecified__ reduction(T* var;
BinaryOperation combiner,
const property_list &propList={});

template <typename T, typename Extent,
typename BinaryOperation>
__unspecified__ reduction(span<T, Extent> vars,
BinaryOperation combiner,
const property_list &propList= {3);

has_known_identity<BinaryOperation,
BufferT:value_type>:value h\ false MIFE ICHI F AT AE

template <typename BufferT, typename BinaryOperation>
__unspecified__ reduction(BufferT vars, handler& cgh,
const BufferT:value_type& identity,
BinaryOperation combiner,
const property_list &propList={});

has_known_identity<BinaryOperation, T>::value h'
false MIBEICFHIFARTBE

template <typename T, typename BinaryOperation>
__unspecified__ reduction(T* var, const T& identity,
BinaryOperation combiner,
const property _list&proplList = {});

LFa—Y—-o5AE#H [4.9.2.3]

SYCL A—RILOETHRICT—VIEREUST DY 3V EHED
AVI—TzA AEEL VT VY IV ERNDT I 2%
FRLETS
template <typename T>
void operator+=(reducer<T,plus<T>,0>& accum,
const T& partial);
template <typename T>
void operator*=(reducer<T,multiplies<T>,0>& accum,
const T& partial);

BRY1TTOHFI AR

template <typename T>
void operator&=(reducer<T,bit_and<T>0>& accum,
const T& partial);

template <typename T>
void operator|=(reducer<T,bit_or<T>,0>& accum,
const T& partial);

template <typename T>
void operator?=(reducer<T,bit_xor<T>0>& accum,
const T& partial);

template <typename T>
void operator++(reducer<T,plus<T>,0>& accum);

has_known_identity<BinaryOperation, T>:value A%
false DIZEICF FARTAE

template <typename T, typename Extent,
typename BinaryOperation>
__unspecified__ reduction(span<T, Extent> vars,
const T& identity, BinaryOperation combiner);

AXVRITIN—=TDOI\NVRS—UF X [4.9.4]
OSRANYRS—

ARV RIIN—TDI\NY RS—ATI I F, SYCL SV 51
LATOHBECEEI . AV RII—TODRI-TTERSMN

RINTOFZ T —IF, I\SA=5—L TV RIIL—T
DI\Y RS — AV RV ZAEZIFTED, IRTOA—RILIFD
HLERIFE DTS ADAY IN—FEREFDET,

template <typename dataT, int dimensions,
access_mode accessMode, access_target
accessTarget, access:placeholder isPlaceholder>
void require(accessor<dataT, dimensions, accessMode,
accessTarget, placeholder> acg);

void depends_on(event depEventd);
void depends_on(const std::vector<event> &depEvents);
NYOTVROEEAVS—TTA1R

template <typename T>
void set_arg(int arg/ndex, T && arg);

template <typename... Ts>
void set_args(Ts &&... args);

A—=RIL-F1RINYF API
template <typename KernelName, typename KernelType>
void single_task(const KernelType & kernelFunc);
template <typename KernelName, int dimensions,
typename... Rest>
void parallel_for(range<dimensions> numWorkltems,
Rest&&... rest);
template <typename KernelName, int dimensions,
typename... Rest>
void parallel_for(nd_range<dimensions>
executionRangeRest&&... rest);
template <typename KernelName, typename
WorkgroupFunctionType, int dimensions>
void parallel_for_work_group(
range<dimensions> numWorkGroups,
const WorkgroupFunctionType & kernelFunc);
template <typename KernelName, typename
WorkgroupFunctionType, int dimensions>
void parallel_for_work_group(
range<dimensions> numWorkGroups,
range<dimensions> workGroupSize,
const WorkgroupFunctionType & kernelFunc);
void single_task(const kernel_name &kernelObject);
template <int dimensions>
void parallel_for(range<dimensions> numWorkltems,
const kernel & kernelObject);
template <int dimensions>
void parallel_for(range<dimensions> ndRange,
const kernel &kernelObject);

©2021 Khronos Group - Rev. 0221

D23V A—RIVOIER T EZERLTLNETD,

X I\N—Fa#

void id combine(const T& partial) const;
__unspecified__ &operator[](size_t /index) const;
T identity() const;

EET
template <typename T>
void operator+=(reducer<T, plus<T>,0>& accum,
const T& partial);

template <typename T>
void operator*=(reducer<T, multiplies<T>,0>& accum,
const T& partial);

template <typename T>
void operator|=(reducer<T, bit_or<T>,0>& accum,
const T& partial);

template <typename T>
void operator&=(reducer<T, bit_and<T>,0>& accum,
const T& partial);

template <typename T>
void operatorA=(reducer<T, bit_xor<T>,0>& accum,
const T& partial);

template <typename T>
void operator++(reducer<T, plus<T>,0>& accum);

USM E8#

void memcpy(void *dest, const void *src size_t numBytes);
template <typename T>

void copy(T *dest, const T *srg, size_t count);
void memset(void *ptr, int value, size_t numBytes);
template <typename T>

void fill(void *ptr, const T &pattern, size_t count);
void prefetch(void *ptr; size_t numBytes);
void mem_advise(void *ptr, size_t numBytes, int advice);

ARG X EU—1R{E API
A—FIVICMR T, ARV BT II—FATIzOEOY
YRDIIN—T N\ RS—DOE— API ZERL T, KA~
BEVT/NAZADAEY—CFENTRIFZIT S RHICHA
TEETUATICTIZANY RS—DAVN—%RLET,
template <typename T_src, int dim_src,

access_mode mode_src, target tgt_src,

access:placeholder isPlaceholder,

typename T_dest>

void copy(accessor<T_src, dim_src,
mode_src, tgt_src, isPlaceholder> sr¢,
std::shared_ptr<T_dest> dest);

template <typename T_src, typename T_dest, int dim_dest,
access_mode mode_dest, target tgt_dest,
access:placeholder isPlaceholder>
void copy(std::shared_ptr<T_src> srg
accessor<T_dest, dim_dest, mode_dest,
tgt_dest, isPlaceholder> desi);

template <typename T_src, int dim_src,
access_mode mode_src, target tgt_src,
access:placeholder isPlaceholder, typename T_dest>
void copy(accessor<T_src, dim_src, mode_src, tgt_src,
isPlaceholder> sr¢, T_dest *desd);

buffer<int>valuesBuf { 1024 };

{

}

//0,1,2,3,..,1023 THRAL ED/N\v T 7—% 4t

host_accessora { valuesBuf};
std:iota(a.begin(), a.end(), 0);

[ U503V OEREESITDE—BERD/\Y T 7—
int sumResult = 0;

buffer<int> sumBuf { &umResult, 1}

int maxResult = 0;

buffer<int> maxBuf { &maxResult, 1 };

myQueue.submit([&](handler& cgh) {

i

7
I

[ V5023V OANMEREET O —
auto inputValues =
valuesBuf.get_access<access_mode:read>(cgh);

[/ V502370 TAOXTER R D

/| —RRA T 20 SRR

auto sumReduction = reduction(sumBuf, cgh, plus<>());

auto maxReduction = reduction(maxBuf, cgh, maximum<>());

// parallel_for & 2 DDOUS U a v R{ER=ET
[ VS0 3V BHEDERIFLTOED:
/] - W BLFTa1—b—%{ERL
/] -LTFa—H5—8BE/N\SX-45-LTSLYERITET
cgh.parallel_for(range<1>{1024},
sumReduction, maxReduction,
[=1(id<1> idx, auto& sum, auto& max) {
/] plus<>() [ +=EEFICHIGT Bz,
// sum |& += E£fzld combine() # T L TEH
sum += inputValues[idx];

// maximum<>() ICIZBEBEFZOEE F R,
// max |& combine() N L TOHEFHTED
max.combine(inputValues[idx]);

b

sumBuf & maxBuf [C[&, I—RILHR T TB&
UFODavORERNEEND

assert(maxBuf.get_host_access()[0] == 1023

&& sumBuf.get_host_access()[0] == 523776);

template <typename T_src, typename T_dest,

int dim_dest, access_mode mode_dest,

target tgt_dest, access:placeholder isPlaceholder>
void copy(const T_src *sr¢, accessor<T_dest, dim_dest,

mode_dest, tgt_dest, isPlaceholder> dest);

template <typename T_src, int dim_src,

access_mode mode_src, target tgt_src,
access:placeholder isPlaceholder_src, typename T_dest,
int dim_dest, access:mode mode_dest,
access:target tgt_dest,
access:placeholder isPlaceholder_dest>

void copy(
accessor<T_src, dim_src, mode_src, tgt_src,
isPlaceholder_src> srg,
accessor<T_dest, dim_dest, mode_dest, tgt_dest,
isPlaceholder_dest> desd);

template <typename T, int dim, access_mode mode, target tgt,

access:placeholder isPlaceholder>
void update_host(
accessor<T, dim, mode, tgt, isPlaceholder> acc);

template<typename T, int dim, access_mode mode, target tgt,

access:placeholder isPlaceholder>
void fill(accessor<T, dim, mode, tgt, isPlaceholder> dest,
const T& sr¢);

template<auto& S>

typename std:remove_reference_t<decltype(S)>:type
get_specialization_constant();

A—=RIVINY RIVRERT DA /IN—E# [4.9.4.4]

void use_kernel_bundle(const kernel_bundle<

bundle_state:executable> &execBundle);
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SR ILER [4.9.5]

935 X specialization_id E5

template <typename T>
class specialization_id;

235 X specialization_id AV X599 —
template<class... Args >
explicit constexpr specialization_id(Args&&... args);

DFANIRES—DAYIN—
template<auto& SpecName>
void set_specialization_constant(
typename std:remove_reference_t<decltype(
SpecName)>:type value);

template<auto& SpecName>
typename std:remove_reference_t<decltype(
SpecName)>:type get_specialization_constant();

93 kernel_handler DX /\—

template<auto& SpecName>
typename std:remove_reference_t<decltype(
SpecName)>:type get_specialization_constant();

95X private_memory [4.10.4.2.3]

D—OIEHCEICERTR S SAN— - XEU—%FRET D
fz&b, private_memory IS ATTF—5% 5V S TEET,

class private_memory {
public:
private_memory(const group<Dimensions> &);
T &operator()(const h_item<Dimensions> &/a);

exception & exception_list 75X [4.13.2]
25 R exception & std:exception h\BiR4ELEFT,

I35 exception DX/ /\—

exception(std::error_code ec, const std:string& what_arg);
exception(std:error_code ec, const char * what_arg);
exception(std::error_code ec);
exception(int ey, const std::error_category& ecat,
const std:string& what_arg);
exception(int ey, const std::error_category& ecat,
const char* what_arg);
exception(int ey, const std::error_category& ecat);
exception(context ctx; std:error_code ec,
const std:string& what_arg);
exception(context ctx; std:error_code ec,
const char* what_arg);
exception(context ctx; std:error_code ec);
exception(context ctx, int ev, const std::error_category& ecat,
const std:string& what_arg);
exception(context ctx, int ev, const std::error_category& ecat,
const char* what _arg);
exception(context ctx, int ey,
const std:error_category& ecat);
const std::error_code& code() const noexcept;
const std:error_category& category() const noexcept;
bool has_context() const noexcept;
context get_context() const;

U5 X exception_list DX/ /)\—

size_type size() const;
iterator begin() const;
iterator end() const;

ANIVIN—BIE
PR S

const std:error_category& sycl_category() noexcept;
template<backend b>

const std:error_category& error_category_for() noexcept;
std:error_condition make_error_condition(errc €) noexcept;
std::error_code make_error_code(errc €) noexcept;

ERTS—I—F (153! errc)

runtime invalid

kernel memory_allocation
accessor platform
nd_range profiling

event feature_not_supported
kernel_argument kernel_not_supported

build backend_mismatch
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IRARSYRY [4.10]
25 X interop_handle [4.10.1-2]

MRARSROEEET DT I\ A ABLVOI Y TFRAEFRHT
BRICERSNDFa1—=mMmR1LLET,

XV IN—EA¥

backend get_backend() const noexcept;

Ny T 7—%BET ATV a v OBEERH get_native H'
FMARTEETHD, accTarget h\ target:device TH DB EIC
D EFFIRE

template <backend Backend, typename dataT,
int dims, access_mode accMode, target accTarget,
access:placeholderisPlaceholder>
backend_return_t<Backend, buffer<dataT, dims>>
get_native_mem(const accessor<dataT, dims, accMode,
accTarget, isPlaceholder> & bufferAcc const;

unsampled_image ZEV§3 34 7Y 3V DIEEREH
get_native h'\Fl A AT BE/R B R ICODHEF A BE

template <backend Backend, typename dataT, int dims,
access_mode accMode>
backend_return_t<Backend, unsampled_image<dims>>
get_native_mem(
const unsampled_image_accessor<dataT, dims,
accMode, image_target:device> & imageAcc) const;

N—RILDTES [4.12]

SYCL 7\ ATEITSNBEHUE, SYCL 7 —RILBIEIE IF(E
NFETSYCL A—RILERZSCH—RILIE, T/INARATET
IBRHT/NA AF1—ITEEFENET,

SYCL I—XRILBIH DR NEZF void T,
A—RNZERTBICIE BRANESEBATIORES LY
B#ID 2 DOFEENHDET,

N—RIEZZEHIESEARAT IO LELTES [4.12.1]

H—RIF BANEATI IO TELTERTE BED
C++ EBAT Y U L REOHBAEERILET,
fl:

class RandompFiller {
public:

RandomFiller(accessor<int> ptr) : ptr_ { ptr } {
std:random_device hwRand;
std::uniform_int_distribution<>r {1,100 };

randomNum_ = r(hwRand);

void operator()(item<1> item) const {
ptr_[item.get_id()] = get_random(); }
int get_random() { return randomNum_; }

private:
accessor<int> ptr_;
int randomNum_;

%

void workFunction(buffer<int, 1>& b, queue&q,
constrange<1>r) {
myQueue.submit([&](handler& cgh) {
accessor ptr { buf, cgh };
RandomFiller filler { ptr };

cgh.parallel_forf(r, filler);

»
}

RHREF ~=v D [4.15]
L7k i)

F1—ZEEIT DA TV aVORERHM get_native H'FIH
JRERIBRICOHER TR

template <backend Backend, typename dataT, int dims>
backend_return_t<Backend, sampled_image<dims>>
get_native_mem(
const sampled_image_accessor<dataT, dims,
image_target::device> &imageAcc) const;

F1—%ZETDIATYaVDEEREHM get_native H'FIH
AEERIB A ICHHER AT BE

template <backend Backend>
backend_return_t<Backend, queue>
get_native_queue() const;

Fa1—%ZEETDIATYIVOEEREH get_native H'FIH
A BRI S IC DI E R T 8E

template <backend Backend>
backend_return_t<Backend, queue>
get_native_device() const;

Fa1—%ET DA T aVDOEEREHM get_native N\FI A
ARG S ICDHE R AT B8

template <backend Backend>
backend_return_t<Backend, queue>
get_native_context() const;

252X memory_order

relaxed acquire release acq_rel seq_cst

235X memory_scope

work_item sub_group work_group device system

atomic_fence [4.15.1]
JU—BEH:

void atomic_fence(memory_order order,
memory_scope scope);

ISRV RS—ADiENN [4.10.3]
template <typename T>

void host_task(T &&hostTaskCallable);

N—RIINZSLFBEHELTES [4.12.2]

N—RIVFSLTEBHELTERTETET.SYCLOTLATEE
BlE FOHLTOAXA Y N—EHTT Y TL— /(S X—5—
ELTIBETEET (A FVay),

£l

/] BRHNEN—RIVEBIEA T3V BRIBEAI—-TISR
// MyKernel CEETE&FY
class MyKernel;

myQueue.submit([&](handler& h) {

/I RIICETABEESN 51 TTH—RILIC
/] BRMICERIZfTIFEDT
h.single_task<MyKernel>([=]{

[/ [I—=x)LO—F]
3

/| BRIEBERO—TCHITERBESHIICA—RILIC
[/ BRICEZENITET . RAIZEERAI—-TTESSINT
/] WEWEETH, BRIZMRAO—STHIA ESAIAE
/] TIEIINIEEDEEA
h.single_task<class MyOtherKernel>([=]{

[/ [I—=x)LO—F]
bk

25X device_event [4.15.2]

device_event 75 R(&, SYCL A—=RILEBHA THHFIFHRTEE
BB —@ SYCL T/INA AR +EATE=IEL, SYCL H—F
VBB ADIERIRIEOR T 25T dDICERATEERT,
COUSAICIF FFENDIV RSSO —LIFNDAV/IN—hH
1 DHNET,

void wait() noexcept;

95X atomic_ref [4.15.3]
OSRAEE
template <typename T, memory_order DefaultOrder,
memory_scope DefaultScope, access:address_
space Space = access:address_space:generic_space>
class atomic_ref;

AVARSOHI—EXVIN—

explicit atomic_ref(T& ref;

atomic_ref(const atomic_ref&) noexcept;

boolis_lock_free() const noexcept;

void store(T operand,
memory_order order= default_write_order,
memory_scope scope = default_scope) const noexcept;

T operator=(T desirea) const noexcept;

T load(memory_order order= default_read_order,
memory_scope scope = default_scope) const noexcept;

(#e<) »
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< FAHETREVD (7EF)

operator T() const noexcept;

T exchange(T operand,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;

bool compare_exchange_weak(T &expectea, T desired,
memory_order success, memory_order failure,
memory_scope scope = default_scope) const noexcept;

bool compare_exchange_weak(T &expected, T desired,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;

bool compare_exchange_strong(T &expected, T desired,
memory_order success, memory_order failure,
memory_scope scope = default_scope) const noexcept;

bool compare_exchange_strong(T &expected, T desired,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;

BH Y1 TITFHIES NI atomic_ref
USRESE
template <memory_order DefaultOrder, memory_scope
DefaultScope, access::address_space
Space = access:address_space:generic_space>
class atomic_ref <Integral, DefaultOrder, DefaultScope,
Space>;
XV IN—
Integral fetch_add(Integral operand,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;
Integral fetch_sub(Integral operand,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;
Integral fetch_and(Integral operand,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;
Integral fetch_or(Integral operand,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;
Integral fetch_min(Integral operand,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;
Integral fetch_max(Integral operand,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;

OP [& ++, --

Integral operatorOP(int) const noexcept;
Integral operatorOP() const noexcept;

OP [F+=, = &= |=. 7=

Integral operatorOP(Integral) const noexcept;

ZENER Y1 TICHEHRIEES NI atomic_ref

USREE

template <memory_order DefaultOrder, memory_scope
DefaultScope, access:address_space
Space = access:address_space:generic_space>
class atomic_ref<Floating, DefaultOrder, DefaultScope,
Space>;

TJI—-TEABET I TV
JIL—TE# [4.17.3]

template <typename Group, typename T>
bool group_broadcast(Group g, T X);
template <typename Group, typename T>
T group_broadcast(Group g, T x
Group:linear_id_type local_linear_id);
template <typename Group, typename T>
T group_broadcast(Group g, T x, Group:id_type local_ia);
template <typename Group>
void group_barrier(Group g,
memory_scope fence_scope = Group:fence_scope);

TINV—=TD7ITUX L [4.17.4]

XV IN—

Floating fetch_add(Floating operand,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;
Floating fetch_sub(Floating operand,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;
Floating fetch_min(Floating operand,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;
Floating fetch_max(Floating operand,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;

OP [& +=-=

Floating operatorOP(Floating) const noexcept;

KAV =51 TICHFHRES NI atomic_ref
OSZAEE
template <typename T, memory_order DefaultOrder,
memory_scope DefaultScope, access:address_space
Space = access:address_space:generic_space>
class atomic_ref<T*, DefaultOrder, DefaultScope, Space>;

AVRARTII—EAXYIN—
explicit atomic_ref(T*&);
atomic_ref(const atomic_ref&) noexcept;
void store(T* operand,
memory_order order= default_write_order,
memory_scope scope = default_scope) const noexcept;
T* operator=(T* desired) const noexcept;
T* load(memory_order order= default_read_order,
memory_scope scope = default_scope) const noexcept;
operator T*() const noexcept;
T* exchange(T* operand,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;
bool compare_exchange_weak(T* &expected, T* desired,
memory_order success, memory_order failure,
memory_scope scope = default_scope) const noexcept;
bool compare_exchange_weak(T* &expected, T* desired,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;
bool compare_exchange_strong(T* &expected, T* desireq,
memory_order success, memory_order failure,
memory_scope scope = default _scope) const noexcept;
bool compare_exchange_strong(T* &expected, T* desired,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;
T* fetch_add(difference_type,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;
T* fetch_sub(difference_type,
memory_order order= default_read_modify_write_order,
memory_scope scope = default_scope) const noexcept;

OP |& ++ --

T* operatorOP(int) const noexcept;
T* operatorOP() const noexcept;

OP & +=,-=

T* operatorOP(difference_type) const noexcept;

template <typename Group, typename T,
typename Predicate>
bool all_of_group(Group g, T x, Predicate preaq);

template <typename Group>
bool all_of_group(Group g, bool preq);

template <typename Group, typename Ptr,
typename Predicate>

bool joint_none_of(Group g, Ptr first, Ptr last, Predicate pred);

template <typename Group, typename T,
typename Predicate>
bool none_of_group(Group g, T x, Predicate preq);

template <typename Group>
bool none_of_group(Group g, bool prea);

template <typename Group, typename Ptr, typename Predicate>  template <typename Group, typename T>

bool joint_any_of(Group g, Ptr first, Ptr last, Predicate pred);

template <typename Group, typename T, typename Predicate>

bool any_of_group(Group g, T x, Predicate preq);

template <typename Group>
bool any_of_group(Group g, bool preaq);

template <typename Group, typename Ptr,
typename Predicate>

bool joint_all_of(Group g, Ptr first, Ptr last, Predicate prea);

©2021 Khronos Group - Rev. 0221

T shift_group_left(Group g, T x
Group:linear_id_type delta=1);

template <typename Group, typename T>
T shift_group_right(Group g, T x,
Group:linear_id_type delta=1);

template <typename Group, typename T>
T permute_group_by_xor(Group g, T X
Group:linear_id_type mask);

ANTS—-F—45-947F [4.15]

SYCL &, C++ DERT—551 7 (sycl BHIZRTIZEEW) &,
N EBRVI/N=T-T =551 (sycl FRIZERER) #HHR—
LFT,

93X device_event [4.15.2]

CDITRIE, SYCL H—RIVEEBATOHFI B A BERE —D
SYCL /N1 RA R k=R TILEL, SYCL H—=RILEEE A
DIEFHIRIEDT T % Fl I DDIFERATEET . COUTR
S TFEDIAVRASOI—EIFDDAVIN— 1 DBHD
ESC I8

void wait() noexcept;

25X stream [4.16]
LIIE: 3]

stream_manipulator

dec noshowbase noshowpos endl hexfloat
hex showbase showpos fixed defaultfloat
oct scientific flush

VRS IH—EXVIN—

stream(size_t totalBufferSize, size_t workltemBufferSize,
handler& cgh, const property_list &propList= {});

size_t size() const noexcept;

size_t get_work_item_buffer_size() const;

FEXY IN—BAE

template <typename T>
const stream&
operator<<(const stream& os, const T &rhs);

BABATI O [4.17.2]

SYCL I&, IRRREF/INA D sycl ZRIEET, C++ EifaL
TOE—YaVRAICRSBREBERATY U hEeRELET,

template <typename T=void>

struct plus {

T operator()(const T & x, const T & J) const;
I
template <typename T=void>

struct multiplies {

T operator()(const T & x, const T & J) const;
I
template <typename T=void>

struct bit_and {

T operator()(const T & x, const T & }) const;

template <typename T=void>
struct bit_or {
T operator()(const T & x, const T & }) const;

template <typename T=void>
struct bit_xor {
T operator()(const T & x, const T & }) const;

template <typename T=void>
struct logical_and {
T operator()(const T & x, const T & }) const;

template <typename T=void>
struct logical_or {
T operator()(const T & x, const T & ) const;

template <typename T=void>
struct minimum {
T operator()(const T & x, const T & ) const;

template <typename T=void>
struct maximum {
T operator()(const T & x, const T & ) const;

template <typename Group, typename T>
T select_from_group(Group g, T x,
Group:id_type remote_local_id);

template <typename Group, typename Ptr,
typename BinaryOperation>
std:iterator_traits<Ptr>:value_type joint_reduce(Group g,
Ptr first, Ptr last, BinaryOperation binary_op);

template <typename Group, typename Ptr, typename T,
typename BinaryOperation>
T joint_reduce(Group g, Ptr first, Ptr last, T init,
BinaryOperation binary_op);

(#<) »

www.khronos.org/sycl



https://isus.jp/

SYCL 2020 APIUZ 7L YR -H1E (

<« JIV—TERBEF NIV LA (5E)

template <typename Group, typename T, typename
BinaryOperation>
T reduce_over_group(Group g, T X
BinaryOperation binary _op);

template <typename Group, typename V, typename T,
typename BinaryOperation>
T reduce_over_group(Group g,V x, T /nit,
BinaryOperation binary_op);

template <typename Group, typename InPtr, typename OutPtr,
typename BinaryOperation>
OutPtr joint_exclusive_scan(Group g, InPtr first, InPtr last,
OutPtr result, BinaryOperation binary_op);

BZBIR [4.17.5]

HZERUZ, RARETINAZAD sycl BRIZRETHERTEEY,
BMTROINRTHT—RT . nlE2,3,4.8,FclE16 T,

TF({E#RTlZ genfloat) |2, float[ 7], double[ 7] . F1zl&
half[n] 51 7T9Y,

Tff(genfloatf) | float[7] 51 7T,

Tfd (genfloatd) I& double[r] 51 7FTT,

Th (genfloath) I half[n] 17T,

sTf(sgenfloat) I& float, double, F7zl half 51 7T,

Ti(genint) I int[n] 51 7TY.

uTi(ugenint) & unsigned int £f2l& uintn 51 7T9,

uTli(ugenlonginteger) I3 unsigned long int, ulonglongn,
ulongn ., unsigned long long int -1 ¢,

N [& sycl:native THRIRRTEEGRA T T /I\UT7 Y FERLET,

H I& sycl:halfprecision THATE  &E 10 EV FOBETE
KINd/N\N—TNU7V FERLET,

7f acos (77 X) PR

IR B ARR L

7f acosh (77 X)

Tf acospi (71X acos (x)/ m

7f asin (77 X) WIE5%

7t asinh (7fx) IR ARIE 5K

7f asinpi (77 ) asin (x) /

IR

7f atan (77 )y _over X)

Tf atan2 (7fy, TfX) y [ x DFEIEHE

X AR IE 1%

7f atanh (77 x)

7f atanpi (77 x) atan (x) /

Tf atan2pi (7fy, TfX) atan2 (y,x)/

T7f cbrt (77 X) AR

Tt ceil (77X + ERANDEIALH

Tf copysign (77 x, 7)) XDHFSZEYy DFRSICEE

Tf cos (7fX)
T1f cos (T1fX)

R%
NH

7f cosh (77X W HEARRTK

Tf cospi (71 X) cos (T x)

Tffdivide (71fx, Tffy) NH x/y
(clzsycl TIFFIHTEEEA)

RERHOEZERMT
REBHOEEE

T erfc (77 X)

Tf erf (TfX)

BRI [4.17.6]

BRI ZaEM sycl THATEFT U TOIRTOT—R
T.nl&2,3,4,8,Fkl& 16 T BT TBIC [xit] MEEN
BBE.ZDIT1TTDOTAXE xEY L THBIEERLTLET,
ING A= — 51 F%, vec 5KV marray ICHIIHLTLETD,

Tint ({1#% Tl geninteger) IZ. int[ 7], uint[7], unsigned int,
char, char[n], signed char, scharn, ucharn, unsigned
short[ ], unsigned short, ushort[71], longn, ulongn, long int,
unsigned long int, long long int, longlongn, ulonglongn,
unsigned long long int 71 7Y,

uTint(ugeninteger) (&, unsigned char, ucharn, unsigned
short, ushortn, unsigned int, uint, unsigned long int, ulongn,
ulonglongn, unsigned long long int 51 7 T9,
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ERERHR)

template <typename Group, typename InPtr, typename OutPtr,
typename T, typename BinaryOperation>
T joint_exclusive_scan(Group g, InPtr first, InPtr last,
OutPtr result, T init, BinaryOperation binary_op);

template <typename Group, typename T,
typename BinaryOperation>
T exclusive_scan_over_group(Group g, T x, BinaryOperation
binary_op);

template <typename Group, typename V, typename T,
typename BinaryOperation>
T exclusive_scan_over_group(Group g,V x, T /nit,
BinaryOperation binary_op);

template <typename Group, typename InPtr, typename OutPtr,
typename BinaryOperation>
OutPtr joint_inclusive_scan(Group g, InPtr first, InPtr last,
OutPtr result, BinaryOperation binary_op);

template <typename Group, typename InPtr, typename OutPtr,
typename T, typename BinaryOperation>
T joint_inclusive_scan(Group g, InPtr first, InPtr /last,
OutPtr result, BinaryOperation binary_op, T init);

template <typename Group, typename T,
typename BinaryOperation>
T inclusive_scan_over_group(Group g, T x, BinaryOperation
binary_op);

template <typename Group, typename V, typename T,
typename BinaryOperation>
T inclusive_scan_over_group(Group g,V x,
BinaryOperation binary_op, T init);

Tf exp (77X
Tff exp (7T X))

TEHEH e
NH

Tf exp2 (7 X) IEHER 2

Tff exp2 (TffX)) NH

Tf exp10 (71 X)
Tff exp10 (71fx))

FEHEK 10
NH

T expm1 (71 X) ex-1.0

HBxIfE

77 fabs (77 x)

Tf fdim (77 x, 77)) x &y DIEDE
BIRANDEHHLED

FEHEMBZTLADHD

71 floor (71 X)

Tffma(7fa, Tfb, Tf o)

T minmag (77 x, 71)) x &y DE/ME

Tf modf (77 x, Tr*iptn FENNB R B RS R

Quiet NaN
(nancode B’ 215 —nIBA,
RBDEIFRNT—)

T1f nan (¢ 77 nancode)
Tfd nan (uTli nancode)

Tf nextafter (77x, 7)) Y A ED x DROIRIF A EELR

FEN R E

Tf pow (71X, TFy) x%&yDREFETHE

Tf pown (77 x, Ti ) xy ZETE (v IFEE)

Tf powr (7fx, 1))
Tff powr (7ffx, Tffy) N
Tff powr (7ffx, Th)) H

xy Z5tE (x |& >=0)

Tf fmax (71 x, Tf))
Tf fmax (77 x, sTfy)

x<yDizEy ZERL,
ZNDUSE x ZRT

Tff recip (71X NH

1/x
(clisycl TIFFIATEERA)

Tf fmin (77 x, 7))
7f fmin (77 x, sTF))

y<xDizEy &L,
ZNIHE x ZIRY

X =y *trunc (x/y) ZiR9

x D/NEUE

RE I B = H

7f fmod (71 x, Tf))

Tf fract (77 x, T*iptn

Tf frexp (7 x, Ti*exp)

Tf hypot (77 x, 7f)) X2 +y2 DFEHIR

Ti ilogb (71 x) TEHEBHEELTRY

T ldexp (7 x Ti k)
doublen\dexp (doublen x,
int A)

7f lgamma (77 x)

x*2n

PUE- O DZE
PUE- QDA

Tf lgamma_r (77 x, Ti
*signp)

T log (TFX)
Tff log (TffX))

BN
NH

77 log2 (71 x)
Tff log2 (Tffx))

2 ZEET BNH
NH

7f log10 (77 x)
7ff log10 (777 X))

10 ZEET DU
NH

T log1p (77X In (1.0 +x)

71 logb (77 X) IR EREELTRY

7f mad (7fa, Tfb, Tfq a*b+cniEME

Tf maxmag (77 x, Tfy) x &y DERAE

/Tint (igeninteger) I, signed char, scharn, short[ ], int[n], long
int, longn, long long int, longlongn 541 7<T9,

sTint(sgeninteger) &, char, signed char, unsigned char, short,
unsigned short, int, unsigned int, long int, unsigned long int,
long long int, unsigned long long int 1 7 T9,

uTint abs (7int x) | x|

EYaO-A—/N\—-TJO0-%L
D|x-y|

X +y DFERZRIF

EYaO-A—/N\—7O0-%L
D(x+y)>>1

uTint abs_diff ( 7int x, Tint )

Tintadd_sat (7int x, Tint )

Tinthadd (7int x, Tint y)

Tf remainder (77, 7)) FENNBLRRE

Tf remquo (7fx, Tfy, Ti REICHE

“quo)

Tf rint (77 x) BDIEVBHOERENNLSD

Tf rootn (77 x, Ti y) x%& 1)y DREFECTETHE

7f round (77 x) x DASDITHZBIFVEHE

Tf rsqrt (77 x)
THf rsqrt (771 x)

BHEHR
NH

T sin (77 X)
T1f sin (T X)

1E5%

Tf sincos (7fx, Tf *cosval) X DIEZE R

Tf sinh (77X) TRHRARIE 3K

77 sinpi (77 X) sin (Tt x)

Tf sqrt (77 X)
THf sqrt (71 X)

FHR

Tf tan (77X
Tff tan (71 X))

IE#
N H

7f tanh (77 X) Y AR IE 32

7f tanpi (71 x) tan (Tt x)

Tf tgamma (77X A<

Tt trunc (77X) OB BEAOEIAD

Tintrhadd (7int x, Tint ) (x+y+1)>>1

Tintclamp (7int x, Tint min, min(max(x, min), max)
Tint max)
Tintclamp ( 7int x, sTint min,

sTint max)

BREIEY MIBHSIAES x
DEITOEYDH,

x O DIFE X DMRT LT
PNUEx DI TERzlEx D
IVR—RY 51 TDEY
~EfOY A %IRRT

Tintclz (Tint x)

(#<) »
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Tintpopcount ( 7int x) X DIFEO-EY D

Tintctz (Tint X) xDL—JL 0 EY D,
xM 0 DIF/BE XDRT LT
BPNUEx DI TERIEx D
AVIR—RY 51 TDE Y
~EAOY A X%EIRY

Tintrotate (7int v, Tint ) result[indx] = v[indx] << i[indx]

uTint64bitupsample
(uTint32bit hi,
uTint32bit lo)

result[i]=
((ulonglong)hili]<< 32)|lo[i]

Tintsub_sat (7intx, Tinty) | x-y OfERELIMIETET

Tintmad_hi (7int a, Tint b, mul_hi(a, b) + ¢
7int @

uTint716bitupsample result[i]= ((ushort)hi[i]<< 8)|lo[i]
(uTint8bit hi;
uTint8bit lo)

iTint64bitupsample
(/Tint32bit hi,
uTint32bit (o)

result[i]=
((longlong)hi[i]<< 32)|lo[i]

Tintmad_sat (7int a, Tint b, a*b+cDERERIF
Tint 9

/Tint76bitupsample result[i]=((short)hi[i]<< 8)|lo[i]
(/Tint8bit hi
uTint8bit lo)

Tint32bitmad24 ( 7int32bit x,
Tint32bit y, Tint32bit 2)
Tint32bitmad24 ( 7int32bit x,
Tint32bit y, Tint32bit 2)

20 EVHEREx Ly 2RE
L.32 By REHER% 32
Ewv~EH z ICNE

Tintmax ( 7int x, Tint y) x<yDiE&Ey ZRL,
Tintmax ( Tint x, sTint y) ZNNUSE x ZBIRT

Tintmin (7int x, Tint ) y<xDIF& Yy &ZRL,
Tintmin (Tint x, sTint y) ZNNUSNE x ZBIRT

uTint32bitupsample result[i]=((uint)hi[i]<< 16)|lo[i]
(uTint16bit hi,
uTint16bit lo)

Tint32bitmul24 (Tint32bit x,
Tint32bit y)

24y FEHExE y E#RE

Tint mul_hi (Tint x, Tint y) x &y OO L5

iTint32bit upsample result[i]=((int)hi[i]<< 16)|lo[i]
(iTint16bit hi,

uTint16bit lo)

HIBREAM [4.17.7]

HBEARIE, RRARET/INA D sycl BRI TERTEED,
IRARTIENT RILE A FlE vec 5 A% ERH L, OpenCL

FINA RATIEW TS OpenCL RIS ILYA FEFERALET,
MUTROIRTDT—AT, nlE2,3,4,8, Fzl£16 T,
EILL1VBEBIZADELT float (EfeldATarT
double), BEORZENSD vec Feld marray ICHIGLTWLET,

TF({E#k<lE genfloat) [, float[ ], double[ ], F/zl&
half[rn] 51 7T9,

Tff(genfloatf) | float[n] 71 T,

Tfd (genfloatd) I& double[r] 51 FT9

Tfclamp (77 x, Tf minval, Tf maxval); X % minval,

Tffclamp (77 x, float minvalfloat maxval); maxval THEE

Tfd clamp ( 7fd x, double minval, SNEEIC
doublen maxval); A

Tfdegrees (7f radians); SIT7UEEIC
i

Trabs (77 x, Tfy); x &y DERAE
Tffabs ( 77f x, float y);
Tfdabs (7fd x, double y);

Trmax (77 x, Tf)); x &y DEKXE
Tffmax (7ff x, float ));
Tfdmax ( 7fd x, double );

Tfmin (71 x, Tf)); x &y DR/ME
Tffmin (717 x, float ));
Tfd min (7fd x, double y);

Trmix (77 x, Tfy, Tfa); X & x O
THfmix (T x, Ty, float a); BAe
Tfdmix (771d x, Tfd y, double a) ;

Tfradians (77 degrees); BENBSUTY
NDZHE

Tfstep (7fedge, TfX); x < edge DIBE
Tffstep (float edge, T X); 1% 0.0, ZNIU5t
Tfd step (double edge, Tfd x); 1% 1.0

Tfsmoothstep (7 edgel, TfedgeT, Tf x); AT TR
Tffsmoothstep (float edge0, float edge7,
T X);
Tfd smoothstep (double edge0,
double edge7, Tfd X);

BREIL /BB [4.17.9]

BEREIRIE, RRARET N DB RIZER™ sycl TEATEET,
DTROIRTOT—ZT,nlF 2,3,4,8,FlF 16 T EHS
1TEIC Aoit] NEENDIBEE . ZOF1TOVAXE xEVET
HBJEZERL VKT,

Tint ({t8 Tl geninteger) (&, int[7], uint[7], unsigned int,
char, char[ ], signed char, scharn, ucharn, unsigned
short[n], unsigned short, ushort[ ], longn, ulongn, long int,
unsigned long int, long long int, longlongn, ulonglongn,
unsigned long long int #4179,

iTint (igeninteger) |&, signed char, scharn, short[A]. int[ ],
long int, longn, long long int, longlongn 51 7Td,

uTint (ugeninteger) |&, unsigned char, ucharn, unsigned
short, ushortn, unsigned int, uintn, unsigned long int,
ulongn, ulonglongn, unsigned long long int T9,

7i(genint) I int[n] 51 7T,

uTi(ugenint) & unsigned int Ffl& uintn 51 7 T9,
Tff(genfloatf) I float[] 71 7T,

Tfd (genfloatd) I& double[r] 51 7FTY,

T (gentype) |&, float[ 1], double[r], half[ 7], F7zld EEED Tint
DOLWITNHDIATTY,

SRERAEL [4.17.8]

SNAEREIE, RR RET/INA D sycl BRIERCERTEET,
EIL 1 VEBIZAAELT float (EfeldA T3> T double),
BEOZENED 2, 3, 4 )X7TD vec Fizld marray ICHIGLT
WET, RARTIERD RILY A1 Fld vec IS5 A%ERL, SYCL
FINAATIERIET B SYCL /\W O TV RORT VA T
fBERLED,

Tgf (LB Tl& gengeofloat) I float, float2, float3,
float4 71 7T,

7gd (gengeodouble) [& double, double2, double3,
double4 51 7T9Y,

intany (/7int x)

X DIAVIR—RY LD
MSB W& ESNTL\D
BalE 1, ZNsE0

intall (/7int x)

X DINTOIVIR—RY
b MSB MERESNTL
SEEF 1, ZNBSHE 0

Thitselect (7a, 7b, T9

cONBIBEY D 0T
HRIBEFEROZFEY
¥ a OIIETBEY

Tintselect (7int a, Tint b, iTint ¢
Tintselect (7int a, Tint b, uTint c)
Tffselect (7Tffa, Tffb, Ti o
Tffselect (7ffa, Tffb, uTic
Tfdselect (77d a, Tfd b,
/Tint64bit ¢

Tfdselect (77d a, Tfd b,
uTint64bit ¢

ROBIVIATDEDY
R—RY RTDLVT, c[i]
MSB h\E&ESNTLIVNUIE,
result = c[i] ? b[i] : a[il
ANZ—I1F Tl
result=c?b:a

iTint32bit function ( Tffx, Tffy)
/Tint64bit function (Tfdx, Tfdy)

ORI,

functior. isequal, isnotequal, isgreater, Z<DERE
isgreaterequal, isless, islessequal, HTER,
islessgreater, isordered, isunordered. function %

/Tint32bit function ( T1fx)
iTint64bit function ( Tfax)

function: isfinite, isinf, isnan, isnormal, signbit.

BB ICE
ETHRD

Tfsign (71 x);

ooty —5<sLoU57+47&v o0 [5.6]

float4 cross (float4 p0, float4 p7) JOXFE
float3 cross (float3 p0, float3 p7)

double4 cross (double4 p0, double4 p7)
double3 cross (double3 p0, double3 p7)

float distance (7gfp0, Tgfp17) NI =L DRERE
double distance (7gd pO, Tgd p7)

SYCL_LANGUAGE_VERSION BHIN—T3Y
f5: 202002

float dot (7gfp0, Tgfp7) Ry &
double dot (7gd p0, Tgd p7)

__ SYCL_DEVICE_ONLY__ FINA ROV INA LB 1E

float length (7g7p) NI RIVE
double length (7gd p)

__ SYCL_SINGLE_SOURCE__ | RAREF/\AZDEHD
N FU—%{ER T BIEEIE

Tgfnormalize (7gf p) BEONT NI
Tgdnormalize (7gd p) RIF1

SYCL_EXTERNAL EEREINTVDIBE, SEB
D=V OOYR— %
~Y

float fast_distance (7g7p0, Tgfp7) NI S ILOERE

float fast_length (7g7p) NI RIVR

©2021 Khronos Group - Rev. 0221

Tgffast_normalize (7g7 p) BEODRI IV
RIlE1

H—=xIVEH [5.8.1]

ROESICEMEZERTEEFD,
[=] (item<1>it) [[sycl:reqd_work_group_size(16)]] {

[/ [h—=xIL3—F]

void operator()(item<1> /7 const [[sycl:reqd_work_

group_size(16)]]{
[/ [h—x)LO—K]
1

Btk
reqd_work_group_size(dimO)

reqd_work_group_size(dimO, dim1)
reqd_work_group_size(dimO, dim1, dim2)

work_group_size_hint(dimO)

work_group_size_hint(dim0O, dim1)
work_group_size_hint(dimO, dim1, dim2)

vec_type_hint(<type>)
reqd_sub_group_size(dim)

FINT 2B [5.8.2]

ROBMEIE FEN—RILT N1 RABHOESICERSNET

sycl:requires(has(aspect,...)
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NYOITVR[4.1]
Khronos TEEIN/\YI TV R,

SYCL_BACKEND_BACKEND_NAME Fszto> <o OICESE T 1751

TWLWEY, FIB A B SYCL /N T RIE, enum class backend
THEBlIENFET,
enum class backend {
EREE
b

NvO TV ROEEERY [4.5.1]

SYCL/\wO I FEBDEMEICIKTFT D SYCL 7 TUT—2avid,

sycl/syclhpp AW —ICINZ T SYCL \wHO T REIEDAYS —
BV OIN—RITDIRENHDET,

SYCL/\wO IV rOMEERMDR—FEATY 3T,

SYCL \wO IV ROMEER4Z#FERTS SYCL 7 UT—3y
IE SRR SYCL & BIFENET,

NYOTVRDOI1THRE. TV TL— RS

template <backend Backend>
class backend_traits {
public:
template <class T>
using input_type = backend-specific;

template <class T>
using return_type = backend-specific;

using errc = backend-specific;

)

template <backend Backend, typename SyclType>
using backend_input_t =
typename backend_traits<Backend>:template
Input_type<SyclType>;

template <backend Backend, typename SyclType>
using backend_return_t =
typename backend_traits<Backend>::template
return_type<SyclType>;

A—=RIVINVEIL [4.11]

A—RIVINY BILFT YV FFIACEENIFTEN ALIY T+
A-ICEET BEBOT /NAATEITTERA—RILDEY =
RIBLANILOMRILTT,

NV FILOIRAE

N RILOIRRE H—=RIVINV BILDTINA R

A XA—J DR

bundle_statezinput H—RIVEFOHT RIS, T/

IWLTUV DT BRENHDET.

bundle_state:object A—RIINEFOEHT IS, UV IT

BRENHDET,

bundle_statezexecutable | F/\ARATHEOIHIEHTETEYT,

A—RIVEERIF [4.11.6]

A—RIVINY RIVICEEET 3 —EBOBEBUIE, kernel_id 51 7D
ADNSGA—E5—EZ(FFFET. CNIF XVN—=FDIS
ATY,

const char *get_name() const noexcept;

A—RIVIN> RILOENE [4.11.7]

JU—REH:
std:vector<kernel_id> get_kernel_ids();

template <typename KernelName>
kernel_id get_kernel_id();

HA—RIVIN> RILOENS [4.11.7]
PR 8

template<bundle_state State>
kernel_bundle<State>
get_kernel_bundle(const context &ctxt,
const std::vector<device> &devs);
template<bundle_state State>
kernel_bundle<State>
get_kernel_bundle(const context &ctxt,
const std::vector<device> &devs,
const std:vector<kernel_id> & kernellds);
template<bundle_state State, typename Selector>
kernel_bundle<State>
get_kernel_bundle(const context &ctxt,
const std::vector<device> &devs, Selector selecton;
template<bundle_state State>
kernel_bundle<State>
get_kernel_bundle(const context & ctxt);

©2021 Khronos Group - Rev. 0221

=R ki)

get_native (4.5.1.2)

syclObject ICESE#ET S SYCL 7 FUT —Y a3V DiEEER
RAT1T N\YVIITVRATITOERLET NS,
SYCL7 U —avpRBEERICFIATEET,

template <backend Backend, class T>
backend_return_t<Backend, T>
get_native(const T &syclObject);

NyO 1T RE# (4.5.1.3)

template <backend Backend>
platform make_platform(const backend_input_t <Backend,
platform> & backendObject);

template<backend Backend>
device make_device(const backend_input_t<Backend,
device> &backendObject);

template <backend Backend>
context make_context(const backend_input_t<Backend,
context> & backendObject,
const async_handler asyncHandler= {});

template <backend Backend>
queue make_queue(const backend_input_t<Backend,
queue> &backendObject,
const context &targetContext,
constasync_handler asyncHandler= {3});

template <backend Backend>
event make_event(const backend_input_t<Backend, event>
&backendObject,
const context &targetContext);

template <backend Backend, typename T, int dimensions = 1,
typename AllocatorT = buffer_allocator<
std:remove_const_t<T>>>

buffer make_buffer(const backend_input_t<Backend,
buffer<T, dimensions, AllocatorT>> & backendObject,
const context &targetContext,
event availableEvent= {});

template <backend Backend, typename T, int dimensions = 1,
typename AllocatorT = buffer_allocator<
std:remove_const_t<T>>>

buffer<T, dimensions, AllocatorT> make_buffer(const
backend_input_t<Backend, buffer<T, dimensions,
AllocatorT>> &backendObject,
const context &targetContext);

template<bundle_state State>
kernel_bundle<State>
get_kernel_bundle(const context &ctxt,
const std:vector<kernel_id> & kernelld’s);

template<bundle_state State, typename Selector>
kernel_bundle<State>
get_kernel_bundle(const context &ctxt, Selector selector);

template<typename KernelName, bundle_state State>
kernel_bundle<State>
get_kernel_bundle(const context &ctxi);

template<typename KernelName, bundle_state State>
kernel_bundle<State>
get_kernel_bundle(const context &ctxt,
const std::vector<device> & devs);

NV BRI\ EETDIHNEE [4.11.8]
7U—Ea%:

template<bundle_state State>
bool has_kernel_bundle(const context &ctxt,
const std::vector<device> &devs);

template<bundle_state State>
bool has_kernel_bundle(const context &ctxt,
const std::vector<device> &devs,
const std:vector<kernel_id> & kernellds);

template<bundle_state State>
bool has_kernel_bundle(const context & ctxi);

template<bundle_state State>
bool has_kernel_bundle(const context &ctxt,
const std:vector<kernel_id> & kernellds);

template<typename KernelName, bundle_state State>
bool has_kernel_bundle(const context &ctxi);

template<typename KernelName, bundle_state State>
bool has_kernel_bundle(const context &ctxt,
const std::vector<device> &devs);

H—RILDFINA AL ERENRHIHEE [4.11.9]
AR

bool is_compatible(const std::vector<kernel_id> &kernellds,
const device &dev);

template<typename KernelName>
bool is_compatible(const device &deV);
A—=RILINVRILDI a1 [4.11.10]

template<bundle_state State> kernel_bundle<State>
join(const std::vector<kernel_bundle<State>> & bundles);

template <backend Backend, int dimensions = 1,

typename AllocatorT = sycl:image_allocator>
sampled_image<dimensions, AllocatorT>

make_sampled_image(
const backend_input_t<Backend, sampled_image
<dimensions, AllocatorT>> &backendObject,
const context &targetContext,
image_sampler imageSampler,
event availableEvent = {});

template <backend Backend, int dimensions = 1,

typename AllocatorT = sycl:image_allocator>
sampled_image<dimensions, AllocatorT>

make_sampled_image(
const backend_input_t<Backend, sampled_image
<dimensions, AllocatorT>> & backendObject,
const context &targetContext,
image_sampler imageSamplen);

template <backend Backend, int dimensions = 1,

typename AllocatorT = sycl:image_allocator>
unsampled_image<dimensions, AllocatorT>

make_unsampled_image(
const backend_input_t<Backend, unsampled_image
<dimensions, AllocatorT>> & backendObject,
const context &targetContext,
event availableEvent);

template <backend Backend, int dimensions = 1,
typename AllocatorT = sycl:image_allocator>
unsampled_image<dimensions, AllocatorT>
make_unsampled_image(
const backend_input_t<Backend, unsampled_image
<dimensions, AllocatorT>> &backendObject,
const context &targetContext);

template <backend Backend, bundle_state State>
kernel_bundle<State> make_kernel_bundle(
const backend_input_t<Backend,
kernel_bundle<State>> & backendObject,
const context &targetContext);

template <backend Backend>
kernel make_kernel(const backend_input_t<Backend,
kernel> &backendObject,
const context &targetContext);

ASLAVINLIEVUTD [4.11.11]
JU—E8H:

kernel_bundle<bundle_state:object>
compile(const kernel_bundle <
bundle_statezinput> &/nputBundle,
const std::vector<device> & devs,
const property_list &propList= {});

kernel_bundle<bundle_state:executable>
link(const std::vector<kernel_bundle <
bundle_state:object>> &objectBundles,
const std::vector<device> &devs,
const property_list & propList={});

kernel_bundle<bundle_state:executable>
build(const kernel_bundle <
bundle_statezinput> &/nputBundle,
const std::vector<device> & devs,
const property_list &propList= {});

kernel_bundle<bundle_state:object>
compile(const kernel_bundle <
bundle_state:input> &/inputBundle,
const property_list & propList= {});

kernel_bundle<bundle_state:executable>
link(const kernel_bundle <
bundle_state:object> &objectBundle,
const std::vector<device> &devs,
const property_list & propList={});

kernel_bundle<bundle_state::executable>
link(const std::vector<kernel_bundle <
bundle_state:object>> &objectBundles,
const property_list & propList={});

kernel_bundle<bundle_state::executable>
link(const kernel_bundle <
bundle_state:object> & objectBundle,
const property_list & propList= {});

kernel_bundle<bundle_state:executable>
build(const kernel_bundle <
bundle_state:input> &/inputBundle,
const property_list & propList= {});

A=FRIL-IV BRI OS5R [4.11.12]

USRAEE
template<bundle_state State>class kernel_bundle;

AV IN—

bool empty() const noexcept;
backend get_backend() const noexcept;
context get_context() const noexcept;

(#<) »
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std::vector<device>
get_devices() const noexcept;

bool has_kernel(const kernel_id &kernelld) const noexcept;

bool has_kernel(const kernel_id &kernelld, const device &deV)
const noexcept;

std:vector<kernel_id>
get_kernel_ids() const;

State == bundle_state::executable MIBE ICF) A AT BE

kernel get_kernel(const kernel_id & kernellad) const;

bool contains_specialization_constants() const noexcept;

EERAR)

N—RINOS X [4.11.13]
backend get_backend() const noexcept;
context get_context() const;

kernel_bundle<bundle_state:executable>
get_kernel_bundle() const;

template <typename param>
typename param:return_type
get_info() const;

template <typename param>
typename param:return_type
get_info(const device &deV) const;

template <typename param>
typename param:return_type
get_backend_info() const;

get_info() TlR%:

info:kernel_device_specific::global_work_size range<3>

info::kernel_device_specificiwork_group_size size_t

info::kernel_device_specific:compile_work_ range<3>
group_size

info:kernel_device_specific:preferred_work_ size_t
group_size_multiple

info:kernel_device_specific::private_mem_size size_t

info::kernel_device_specific:max_num_sub_ uint_32

bool native_specialization_constant() const noexcept;
template<auto& S>

bool has_specialization_constant() const noexcept;
State == bundle_statezinput (IF& ) A AT L

template<auto& S>
void set_specialization_constant(typename
std:remove_reference_t<decltype(S)>:type value);

template<auto& S>
typename std:remove_reference_t<decltype(S)>:type
get_specialization_constant() const;

device_image_iterator begin() const;

device_image_iterator end() const;

USM o ffl
USM HEEID Y TOHH

#tinclude <iostream>

#include <sycl/sycl.hpp>

using namespace sycl; // (A 7</3>) SYCL BDHIIC “sycl:” #Fild S EEL
int main() {

/| D—=U%KXETDT IAINSFa1—EIER
queue myQueue;

/| TINARICNA Y RENeHBXEBY—F1—ICEETZIVTFAEEIDHT
// malloc_shared % malloc_host [CBEFX D&, T/\A ATERATREEXEY—%
/| RRARICEIDHE TR OIS L%=ERTES

int *data = sycl:malloc_shared<int>(1024, myQueue);

myQueue.parallel_for(1024, [=](id<1>idx) {
/| OD\BHRED T VIBSTENZEND/N\Y 7 7—BRZHL
data[idx] = idx;

N; /] H—RILEEE DL

myQueue.wait();
/] ER=E D
for (inti=0;i<1024;i++)

std::cout <<"data["<< i << "] =" << data[i] << std:endl|,

return O;

©2021 Khronos Group - Rev. 0221

groups

info::kernel_device_specific:compile_num_sub_ uint_32
groups

info::kernel_device_specific:max_sub_group_ uint_32
size

info::kernel_device_specific:compile_sub_ uint_32
group_size

FINARAAX=T-0FZ[4.11.14]

OSREE

template<bundle_state State>class device_image;
XYIN—

bool has_kernel(const kernel_id &kernelld) const noexcept;

bool has_kernel(const kernel_id &kernelld, const device &dev)
const noexcept;

USM F/\1 REID K THHI

#include <iostream>

#include <sycl/sycl.hpp>

using namespace sycl; // (A 7</3>) SYCL ZDHIIC “sycl:” ZFRil s 2 EGL
int main() {

/| D—=0%EETDT I A SF1—%ER
queue myQueue;

/7 INARICINA Y RENEHREXEBY - F1—ICEET DIV TFRAEEIDHET
int *data = sycl:malloc_device<int>(1024, myQueue);

myQueue.parallel_for(1024, [=](id<1> idx) {
/|0 W\BIRED TV IBESTENZENONY 7 7—BREMHAL
data[idx] = idx;

N; /] h—RILEEB DRI

myQueue.wait();

int hostData[1024];
myQueue.memcpy(hostData, data, 1024*sizeof(int));

myQueue.wait();
/] ER=HD
for (inti=0;i<1024;i++)

std:cout <<"data["<< i << "] =" << data[i] << std::endl;

return O;
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A= ZFVOHT HEDH
fill: single_task it2E}) [4.9.4.2.1]

SYCL I&, OpenCL F/\A ATV UFIILRITENBIA—RIEFa1—ICKETIEEL
AV —T A RERMPLET,

myQueue.submit([&](handler & cgh) {
cgh.single_task(
[=10{
[/ [I—=ILT3—F]
)
M

fl: parallel_for #2&}) [4.9.4.2.2]
#11

H—FILOEENCS LAY B EERLET, 20 parallel_for D/\U7 > M, RiTeaNd
ATy O REEOT O—/ ULEERERETDHENGVRER FICRET SN TLET,

myQueue.submit([&](handler & cgh) {
accessor acc { myBuffer, cgh, write_only };

cgh.parallel_for(range<1>(numWorkltems),
[=] (id<1>index) {
acc[index] = 42.0f;
N
N

5l 2

SLTEBEFERLT item NS X—5—%JET 2, parallel_for Z{FER LT SYCL
H—RIEABEFOHLET ., ZD parallel_for D/\U7 > k&, RITESNB1UFTY
D2 O—-/NIVEEEZBRRTDAERMIFICHS SN TUVET,

myQueue.submit([&](handler & cgh) {
accessor acc { myBuffer, cgh, write_only };

cgh.parallel_for(range<1>(numWorkltems),
[=] (item<1>item) {
L —RILEIHE 1 Z% item
size_tindex = item.get_linear_id();
acclindex] = index;
M
i

]

RD 2 DOBIE, FIRTTIC 3 DOERENHD 3D JUY RTH—RIVERATI 2O +%
BT BHFEERLTCVWET . RAOFITIET—IIER ID OFEEE 0 H\5 2 THD, R
OBlOT—oIEE ID OEREIE 1 H\5 3 T,

myQueue.submit([&](handler & cgh) {
cgh.parallel_for(
range<3>(3,3,3), /2 O0—/JLL >
[=] (item<3>it) {
W [I—F)NT—F]
bk

b1

il 4

FIRTTIC 4 DT D8 DOT—U I —FICHEIENT 3 KT Uy R LD 64 ED
D—URAZRHLET,

myQueue.submit([&](handler & cgh) {
cgh.parallel_for(
nd_range<3>(range<3>(4, 4, 4), range<3>(2, 2, 2)), [=] (nd_item<3> item) {
/] [F—=xI)L3—F]
// REBEIHA
group_barrier(item.get_group());
/] [F—=x)L3—F]
b}

FEERARIFOH Lol FI AL [4.9.4.2.3]

KOG, 8 DDT—U T IL—TFEFITL, parallel_for_work_group O LICD—5
TIN—TDHAXEEST, S5 LITH 1 X%RELET, parallel_for_work_item
=T A XBHAETHD, ZORITEHETT—0T I —T DRl FHEL, TN
1 S—MFvy T=BHDHBNEREBEEEERLET. COBE, h_item IFHA—F
JL& parallel_for_work_item OIFOE LEE OB A% R SO0—)L id LEEAD
FORRAERMLET,

myQueue.submit([&](handler & cgh) {

/] ZNZEN 8 DD work-item M\5753 8 DNT—U T )L—T=HKT

cgh.parallel_for_work_group(range<3>(2, 2, 2), range<3>(2, 2, 2), [=](group<3> myGroup) {

// [work-group ®3— K]

int myLocal; // COZ#E work-item B THEZNDS

/] TOZEHIF work-item CEITREBIICA VXYY RLENS
private_memory<int> myPrivate(myGroup);

// 15 work-item #F{1, 7—05)IL—FZEICRITINDHZ, parallel_for_work_group @
1] D—=00 )\ —TOHA X CK>TRESND, CDIFE. 8 DD work-item HY
/] 8 DOT—0T I —TDZENZNICKIL parallel_for work_item ORFT 1+ —%FETL,
/] fERELTHO—/\IL/EETT 64 BEITEIND
myGroup.parallel_for_work_item([&](h_item<3> myltem) {

// [work-item J—F]

myPrivate(myltem) = 0;

})l
// B&E > work-group M/\J 77—

/| W—=TETT S R— ~E =Rk
myGroup.parallel_for_work_item([&](h_item<3> myltem) {
// [work-item OJ—F]
output[myltem.get_global_id()] = myPrivate(myltem);
;
// [work-group J—F]
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