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void reductionAtomicsl (sycl::queue &q,
sycl: :buffer<int> inbuf,
int é&res,
int size) {
const size_t data_size = inbuf.get_size() / sizeof (int);
int num_work items = data_size;
sycl: :buffer<int> sum buf (&res, 1);
g.submit([&] (auto &h) {
sycl::accessor buf_acc(inbuf, h, sycl::read _only);
sycl::accessor sum_acc(sum _buf, h, sycl::write_only, sycl::noinit);

h.parallel for(num work items, [=] (auto index) {
size t glob_id = index[0];
auto v = sycl::ONEAPI::atomic_ref<int,
sycl: :ONEAPI: :memory order::relaxed,
sycl: :ONEAPI: :memory_scope: :device,
sycl::access::address_space: :global_space>(sum_acc[0]);
v.fetch_add(buf_acc[glob_id]) ;
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void reductionAtomics2 (sycl::queue &q,
sycl: :buffer<int> inbuf,
int &res) {
const size t data_size = inbuf.get _size() / sizeof (int);
sycl: :buffer<int> sum buf (&res, 1);
int num _work_ items =
qg.get_device() .get_info<sycl::info::device::max compute_units>();
int BATCH = (data_size + num_work_items - 1) / num_work_items;
g.submit([&] (auto &h) {
sycl::accessor buf_acc(inbuf, h, sycl::read_only);
sycl::accessor sum_acc(sum buf, h, sycl::write_only, sycl::noinit);

h.parallel for (num_processing elements, [=](auto index) {
size_t glob_id = index[0];
size_t start = glob_id * BATCH;
size t end = (glob_id + 1) * BATCH;
if (end > N)
end = N;
int sum = 0;
for (size_t i = start; i < end; i++)
sum += buf acc[i];
auto v = sycl::ONEAPI::atomic_ ref<int,
sycl: :ONEAPI: :memory order::relaxed,
sycl: :ONEAPI: :memory scope: :device,
sycl::access::address_space: :global_space>(sum_acc[0]);
v.fetch_add(sum) ;
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void reductionAtomics3(sycl: :queue &q,
sycl: :buffer<int> inbuf,
int &res) {
const size_t data_size = inbuf.get size() / sizeof (int) ;
sycl: :buffer<int> sum _buf (&res, 1);
int num work items =
q.get_device() .get_info<sycl::info::device::max compute_units>() *
q.get_device() .get_info<sycl::info::device::native_ vector_width_int>();
g.submit([&] (auto &h) {
sycl::accessor buf_ acc(inbuf, h, sycl::read_only);
sycl::accessor sum acc(sum buf, h, sycl::write only, sycl::noinit);

h.parallel for(num_work_ items, [=] (auto index) {
size t glob id = index[0];
int sum = 0;
for (size_t i = glob_id; i < data_size; i += num work_items)
sum += buf_acc[i];
auto v = sycl::ONEAPI::atomic_ref<int,
sycl: :ONEAPI: :memory order::relaxed,
sycl: :ONEAPI: :memory scope::device,
sycl::access::address_space::global_ space>(sum_acc[0]);
v.fetch_add(sum) ;
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void buf2finalReduction (sycl: :queue &q,

const

sycl: :buffer<int> inbuf,
int &res) {
size t num work_items = inbuf.get size() / sizeof (int) ;

int work group size =
gqg.get_device() .get_info<sycl::info::device::max work_group_size>();

sycl::

buffer<int> sum buf (&res, sizeof(int));

q.submit ([&] (auto &h) {
sycl::accessor buf_ acc(inbuf, h, sycl::read_only);
sycl::accessor sum_acc(sum buf, h, sycl::write_only, sycl::noinit);
sycl::accessor<int, 1, sycl::access::mode::read write,

sycl::access::target::local> scratch(work_group size, h);

h.parallel for(sycl::nd_range<l>(num work_ items, work_group_size),

sycl::
sycl::

b

})

[=] (sycl::nd_item<1> item) {
size_t global_id = item.get_global_ id(0) ;
int local_id item.get local_id(0) ;
int group_id item.get_group (0) ;
int sum = 0;

if (global_id < data_size)
scratch[local_id] = buf_acc[global_id];
else
scratch[local_id] = 0;
for (int i = work _group_size / 2; 1> 0; i>=1)
item.barrier(sycl::access::fence_space::local_space) ;
if (local_id < i)
scratch[local_id] += scratch[local_id + i];

}

if (local_id == 0) {
auto v = sycl::ONEAPI::atomic_ref<int,
ONEAPI: :memory order::relaxed,sycl::ONEAPI: :memory scope::device,
access::address_space::global_space>(sum_acc[0]) ;
v.fetch_add(scratch[0]);
}

’

2. =00 —FICEoTERM N eHREEBEOUINIH LT, BLUSYTY3y - A—ILEBEMNOELT,
BloRBMEDEY £ LET. ZLCHERBROMN+ 2 ICDE<IG o R C . RIRERE B DIEHI—
RILEFEORHEITRDOOIC, 00—/ L7 =V O BEFHEFERTEET,

COFFEERTDN—FRILZEMTICTRLET, CCTlE, A—RILOBAIFED—TTIL—THNHEH/\y
T7—ICRN T BRIDEDEYRTT,

VA S—ORELICETZFHIE, SECICETIEREESRL RS,

14


https://software.intel.com/articles/optimization-notice#opt-jp

< The Parallel Universe 15

void buf2bufReduction (sycl: :queue &q,
sycl: :buffer<int> inbuf,
sycl: :buffer<int> outbuf) {
const size t data_size = inbuf.get_size() / sizeof (int) ;
int num work items = data_size;
int work group_size =
g.get_device() .get_info<sycl::info::device: :max_work group_size>();
g.submit([&] (auto &h) {
sycl::accessor inbuf_ acc(inbuf, h, sycl::read_only);
sycl::accessor outbuf_ acc(outbuf, h, sycl::write only, sycl::noinit);
sycl::accessor<int, 1, sycl::access::mode::read write,
sycl::access::target::local> scratch(work_group size, h);

h.parallel for(sycl::nd_range<l>(num work_ items, work_group_size),
[=](syc1 :nd_item<1> item) {
size_t global id = item. get_global id(0) ;
int local_id item.get local_id(0) ;
int group_ . id item.get_group (0) ;
int sum = 0;

if (global_id < data_size)
scratch[local_id] = buf_ acc[global_id];
else
scratch[local_id] = 0;
for (int i = work_group_size / 2; 1> 0; i>=1)
item.barrier(sycl::access::fence_space::local_space) ;
if (local_id < i)
scratch[local_id] += scratch[local_id + i];

if (local_id == 0)
outbuf acc[group_id] = scratch[0];
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int work group size =
g.get_device() .get_info<sycl::info::device: :max_work_group_ size>();
int ibufsize = (size + work group_size - 1) / work group_size;
sycl: :buffer<int> *prev = &buf;
while (ibufsize > X) {
int *bufptr=(int *)malloc(sizeof (int) * ibufsize);
sycl: :buffer<int> *cur = new sycl::buffer<int>(bufptr, ibufsize);
ibufsize = (ibufsize + work group size-1) / work_group size;
buf2bufReduction (q, *prev, *cur);
prev = cur;
}

buf2finalReduction(q, *prev, res);
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void builtinReduction(sycl::queue &q,
sycl: :buffer<int> inbuf,
int &res) {
sycl::buffer<int> sum buf (&res,1);
qg.submit([&] (auto &h) {
sycl::accessor buf acc(inbuf, h, sycl:
sycl: :accessor sum acc(sum buf, h, sycl:
auto sumr = sycl::ONEAPI:
h.parallel for(sycl::nd range<l>{data_size, 256}, sumr,
[=] (sycl::nd_item<l> item, auto &sumr_arg) {
int glob id = item.get_global_id(0) ;
sumr_arg += buf_acc[glob_id];

:read_only) ;
:read_write) ;

})
})

Eal))

IS0 3V, <07 TIT— 3V TERESNS—MNRIs 707520 - )\5—Td, D

reductlon(sum acc, sycl::ONEAPI: :plus<>());
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