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Extremely Fast GEMM on AVX512 CPUs
Combining TVM and XSMM

Honglin Zhu
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Solution: Tensorize + Micro-Kernel ALan

for (y: 1nt32, 0, 34
packedB[ramp((yx64), 1, 64)] = (float32x64x)B_2[ramp((y*64), 1, 64)]

for (x.outer.y.outer.fused: int32, @, 928) {
C.globallramp(@, 1, 64)] = broadcast(@f32, 64)
C.globallramp(64, 1, 64)] = broadcast(0f32, 64)
C.globallramp(128, 1, 64)] = broadcast(0f32, 64)
C.globallramp(192, 1, 64)] = broadcast(0f32, 64)
far [l innars int+2? (7 2M/) L
C.globallramp(@, 1, 64)] = ((float32x64*)C.globallramp(@, 1, 64)] + (broadcast((float32%«)A_2[((x.outer.y.outer.fused*136) + k.inner)l, 64)*(floa
x64%) packedB[ramp( (k.innerx64), 1, 64)]1))
C.globall[ramp(64, 1, 64)] = ((float32x64%)C.globall[ramp(64, 1, 64)] + (broadcast((float32%)A 2[(((x.outer.y.outer.fusedx136) + k.inner) + 34)],
)*(float32x64*)packedB[ramp((k.innerx64), 1, 64)]1))
C.global[ramp(128, 1, 64)] = ((float32x64%)C.globallramp(128, 1, 64)] + (broadcast((float32x)A_2[(((x.outer.y.outer.fused*136) + k.inner) + 68)]
4)x(float32x64x)packedB[ramp((k.innerx64), 1, 64)]1))
C.globallramp(192, 1, 64)] = ((float32x64%)C.globallramp(192, 1, 64)] + (broadcast((float32%)A 2[(((x.outer.y.outer.fused*136) + k.inner) + 102)
64)*(float32x64%)packedB [ramp( (k.innerx64), 1, 64)]))

C_2[ramp((x.outer.y.outer.fused*256), 1, 64)] = (float32x64%)C.globallramp(@, 1, 64)]

C_2[ramp(((x.outer.y.outer.fused*256) + 64), 1, 64)] = (float32x64x*)C.globallramp(64, 1, 64)]

C_2[ramp(((x.outer.y.outer.fused%256) + 128), 1, 64)] = (float32x64%)C.globallramp(128, 1, 64)]

C_2[ramp(((x.outer.y.outer.fused%*256) + 192), 1, 64)] = (float32x64x)C.globallramp(192, 1, 64)]
}

Is

or .outer: int32, 0, 128
for (y.inner.outer: int32, @, 16) "parallel" {
for (k.inner.outer: int32, 0, 4) {
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@tir.tvm_call_packed("tvm.contrib.libxsmm.matmul", @tir.tvm_stack make_array(A_2, @tir.tvm_stack make_shape(5, 16, dtype=handle), @tir.tvm_sta
ck_make_shape (8192, 1, dtype=handle), 2, 0f32, ((k.outerx64) + (k.inner.outerx16)), dtype=handle), @tir.tvm_stack make_array(B_2, @tir.tvm_stack_make_sh
ape(16, 1024, dtype=handle), @tir.tvm_stack _make_shape(16384, 1, dtype=handle), 2, 0f32, (((k.outerk1@48576) + (k.inner.outer*262144)) + (y.inner.outerx
1024)), dtype=handle), @tir.tvm_stack_make_array(C_2, @tir.tvm_stack_make_shape(5, 1024, dtype=handle), @tir.tvm_stack_make_shape(16384, 1, dtype=handle .
), 2, 0f32, (y.inner.outerx1024), dtype=handle), False, False, 1, 1, dtype=int32) l_|t))(£;[]][]]

} else {

@tir.tvm_call_packed("tvm.contrib.libxsmm.matmul", @tir.tvm_stack_make_array(A_2, @tir.tvm_stack_make_shape(5, 16, dtype=handle), @tir.tvm_sta Micro Kernel
ck_make_shape(8192, 1, dtype=handle), 2, 0f32, ((k.outerx64) + (k.inner.outerx16)), dtype=handle), @tir.tvm_stack make_array(B_2, @tir.tvm_stack_make_sh
ape(16, 1024, dtype=handle), @tir.tvm_stack make_shape(16384, 1, dtype=handle), 2, 0f32, (((k.outer*1048576) + (k.inner.outer*262144)) + (y.inner.outerx
1024)), dtype=handle), @tir.tvm_stack_make_array(C_2, @tir.tvm_stack_make_shape(5, 1024, dtype=handle), @tir.tvm_stack_make_shape(16384, 1, dtype=handle
), 2, 0f32, (y.inner.outerx1024), dtype=handle), False, False, dtype=int32)

o)

-

¥
i
T




Tencent
Al Lab

WL B TV Commundy| B VW )

4 é. ff‘ ) ,r t" ‘_-‘Q- t*::,-

ok 4. ¥y S » | \J " -
. ,{: v . -? \, -:,:}. Q} d ’-k" .Qn
y 5 y & ’?}6‘? z{ff' \-.«_"";P‘ éf;J gd?g" & ‘}df" & & @41#-’ _,;.f?p £ &’&
§ & g ¢ § & J & & 7o ¥



Tencent
Al Lab

odel Single Inference Time (ms)

40

35.6

» Performance improved more than 2.3x.

e Server cost cut in half

* More than 1 million dollars saved every year

ms

mBaseline (MKL) EMTVM + libxsmm






