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FETOER TSMC N7
ET 550 mm?2
FSUTRAH 22 B
#}EIOVY 750 MHz
PEZK 4096

Peak FLOPS @ fp64 12 TFlops
Peak FLOPS @ fp32 49 TFlops
Peak FLOPS @ TF32 98 TFlops
Peak FLOPS @ TF16 393 TFlops

Power Consumption

330 W (Design value)

Energy efficiency (fp64) 37.24 GFlops/W
Energy efficiency (fp32) 148.9 GFlops/W
Energy efficiency (TF32) 297.9 GFlops/W
Energy efficiency (TF16) 1192 GFlops/W
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L1B Memory L1B Reduction Unit
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L2B Memory L2B Reduction Unit
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CPU Intel Xeon Platinum 8480+ x2

RAM 1TB

Storage 960 GB(System) + 45 TB(Data)

NIC NVIDIA ConnectX-6 100GbE Ethernet
Adapter Dual port x 2

Accelerator MN-Core 2 x 8
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MN-Core AIV IR 7 AAYIFLUT D KSEERER->TLVET,
2. i € ONNX

L3IR: DNN op level, SIMD parallelism strategy, ......

[ MNGraph / MNNode / MNValue ] [Global Layout] [Re-computatlon

Planner Scheduler

J

L2IR/Generic Conv: ndarray op level, optimized DNN op impl, ......

Generic Generic
[ Conv Impl ] [ MNTensor ] [ PEVector ] [ Move Impl

J

L1IR: MN-core op level, memory allocation, scheduling, optimization, ......
Laver Imol L1level instruction [ L1IR Scheduling )
y P merger Graph )
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LLF [ZPyTorch ik L=, CPUTResNet50% %2179 %53—K T,

Python

import torch
import torchvision
import datasets

dataset = datasets.ImagenetDataset()

model = torchvision.models.resnet50(pretrained=True)
criterion = torch.nn.CrossEntropyLoss()

optimizer = torch.optim.Adam(model.parameters(), 1r=0.001)
loader = torch.utils.data.DatalLoader(dataset, batch_size=128)

def model_with_loss(inputs, labels):
y =model(inputs)
returncriterion(y, labels)

for epoch in range(10) :
for idx, (inputs, labels) in enumerate(loader):
optimizer.zero_grad()
loss = train_step(inputs, labels)
loss.backward()
optimizer.step()
print(f"iter {idx}: {loss}")

CMDA—k%, MN-CoreTEITTEALIITTBAICIE, UTFDELIICa—FEHELFET,
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Python

import torch
import mncore
import torchvision
import datasets

dataset = datasets.ImagenetDataset()

model = torchvision.models.resnet50(pretrained=True)
criterion = torch.nn.CrossEntropyLoss()

optimizer = torch.optim.Adam(model.parameters(), 1r=0.001)
loader = torch.utils.data.DatalLoader(dataset, batch_size=128)

def model_with_loss(inputs, labels):
y =model(inputs)
returncriterion(y, labels)

train_step =mncore.compile(model_with_loss, backward=True,
optimizer=optimizer)

for epoch in range(10):
for idx, (inputs, labels) in enumerate(loader):
# MN-CorefIZa >/A JLEhizModellEForward, Backward&Optimizer Step%—#&IZE
TLET
loss = train_step(inputs, labels)
print(f"iter {idx}: {loss.cpu()}")

MN-Core ARV IO T T REYY
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MN-Core 2[ZAIT—-O0—RZIEEICERICMNEBT HEE5—vhELTRESIN TN
FIH. RERIC, —SBORNAHEICENTH. TOBEEAEFRTHENTEET,
NAFERITOY IR T RA2y9ELT, OpenACCEOpenCL, ENZENDH Tk
ZHFEF T,

OpenACC for MN-Core

OpenACCI&. OpenACC Organization|Z & YIRIE - #Z# L NfThh TS, FIETED
L—LD =TT ATADZFRABV AT LDOMINTOYT S35 # Bt 3 51=0HIF
AT hhE L=, I DULVTIE, https://www.openacc.org & Z &L= &0y,
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C/C++
void vecadd(...) {

#pragma acc data copyin(a[0:1024], b[0:1024]) copyout(c[0:1024]) 12(a,b,c[8])
11(a,b,c[1])
{
#pragma acc parallel
#pragma acc loop independent
for(int i=0; 1i<1024; i++) {
c[il =a[il+b[i];
}
}
}

OpenCL for MN-Core

OpenCLI&. Khronos Groupl= &> TRIB-RELNTHON TS, HHEFTED-HDY
AR TS5V T4—LEAPITY , OpenACCELEEL T, KY/N\—FRD 7 (I3t d SEEM7% 0
BEERRT S EEAREELET . 35 https://www.khronos.org/opencl/ & &L 2
LY,
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OpenCL CEREISELME TR T S EEAIREICLET
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Conclusion
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VIZBETEHLDONL, BEKRDT AU A—TERT AL, FUFVRF—EREL
TlaaS*°SaaSEETHIFERAWVZ T A KOITEFEEDH TLVET . MN-Core 2038125
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https://projects.preferred.jp/mn-core/
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