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Intel XMX in Intel® Client GPU Arc B- Intel XMX in Intel® Data Center GPU
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Each Xe-Stack has 4 slices with each Xe-slice contains 16 Xe-core

S slices with each Slice contains £ Xe-core

An Xe -core contains 8 vector and 8 matrix engines (512 XMX
An Xe -core contains 8 vector and 8 matrix engines Engines)
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using namespace sycl::ext::intel::experimental::matrix;

template <typename Group, typename T, use Use, size t Rows,
size t Cols, layout Layout = layout::dynamic>

struct joint matrix;

enum class use { a, b, accumulator};

enum class layout {row major, col major, dynamic};
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void joint matrix mad(Group g, Jjoint matrix<>&D,
joint matrix<>&A, joint matrix<>&B, joint matrix<>&C);
void joint matrix apply(Group g, joint matrix<>&jm, F&& func);
void joint matrix apply(Group g,
joint matrix<>& jm0, joint matrix<>& jml, F&& func);
void joint matrix copy(Group g, joint matrix<Group, T1, Usel,
Rows, Cols, Layoutl> &dest,
joint matrix<Group, T2, Use2, Rows, Cols, Layout2> &src);
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void joint matrix fill(Group g, joint matrix<>&dst, T v);
void joint matrix load(Group g, joint matrix<>&dst,
multi ptr<> src, size t stride, Layout layout);
void joint matrix load(Group g, joint matrix<>&dst,
multi ptr<> src, size t stride);
void joint matrix store(Group g, joint matrix<>src,
multi ptr<> dst, unsigned stride, Layout layout);
void joint matrix prefetch(Group g, T* ptr, size t
stride, layout Layout, Properties properties);
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using namespace sycl::ext::oneapi::experimental::matrix;
queue qg;

range<2> G = {M / MSG /*32*/, (N / NSG /*64*/) * SG _SIZE};
range<2> L = {MWG / MSG /*32*/, NWG / NSG /*64*/ * SG SIZE};

g.submit ([&] (sycl::handler& cgh) {
auto pA = address space cast<..>(memh) ;
auto pB address_ space cast<..>(memB) ;
auto pC = address space cast<..>(memC)
cgh.parallel for(nd range<2>(G, L), [
joint matrix<..32,16.> A;
joint matrix<..16,64,.> B;
joint matrix<..32,64,.> C;
joint matrix fill(sg, subC, 0);
for (unsigned int kwg = 0; kwg < K; kwg += KWG /*32*/) {
for (unsigned int ksg = 0; ksg < KWG /*16%*/;
ksg+=KSG/*16*/) {
joint matrix load(sg, A, pA + offsetA, K);
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] (nd_item<2> item) {



joint matrix load(sg, B, pB + offsetB, N);
joint matrix mad(sg, C, A, B, C);
}

}
joint matrix store(sg, C, pC + offsetC, N, layout);
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// Before k loop
constexpr size t prefDistance = 3;
for (int p = 0; p < prefDistance; p++)
joint matrix prefetch<8, 32>(sg, A + offset, K,
layout::row major,
syclex::properties{syclex::prefetch hint L1});
// After joint matrix mad (before next load)
joint matrix prefetch<8, 32>(
sg, A + prefetch offsetA, K, layout::row major,
syclex::properties{syclex::prefetch hint L1});
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auto pA = syclex::annotated ptr{A, syclex::properties{
syclintelex::read hint<syclintelex::cache control<
syclintelex::cache mode: :uncached,
syclex::cache level::Ll,syclex::cache level::L3>>}};
joint matrix load(sg, A, pA + offsetA, K);
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