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CNN vs GEMM
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Volta Z2$458—14X Tensor Core
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Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk)
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INT INT FP32 FP32
INT FP32 FP32
INT FP32 FP32

L) FP32FP32 tENSOR TENSOR

INT FP32 FP32 CORE CORE

INT FP32 FP32
INT FP32 FP32

INT FP32 FP32

LD/ LDF LD LDF LI LD LD
T ST T ST ST ST ST

LO Instruction Cache
Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk)

Register File (16,384 x 32-bit)
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Volta Z2$458—14X Tensor Core
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Volta ZE195E—4X Tensor Core : (RSHEE

EeRERETREREETFER , ﬁﬁﬁﬂfﬂgf* (FPl6 ) {ENMNFIEE |, EFIERE (FP32 ) #HTHE
ZRITBENMAMREI ZSHEENIRAN, XN EEEEEEESTISRIFHE Tensor Core , LA GPU A Ten
sor Core 2FERIEESBEIIZRIN ﬁﬁﬁz‘% A5,

Training values Matrix-Mult
storage Accumulator

FP32 FP32 FP32 training
FP16 FP32 Mixed precision training
FP16 FP16 FP16 training

With mixed or FP16 training, master weights can be FP16 or FP32.

Volta: Mixed precision training with FP32 master weight storage.
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Volta Z2$458—14X Tensor Core

B Tensor Core & HTEHIT 64 ™ FP32 FMA BSHEBEIEE , SMH8/ Tensor Core , & NHT
EREHARNEEENTT 512 NERIER.

FILE Al A, Volta VI00 GPURYE It & 5Pascal P100 GPUFEEY, , &1 SM Y Al FITE1E
07T 8%, AILEINT 124,

Sum with
FP16 Full precision FP32 Convert to
storage/input product accumulator FP32 result

more products

b

®
"

»
>

—®
S

Huawei Confidential. Ascend


http://www.hiascend.com/

Volta Z2$458—14X Tensor Core
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Volta 284395 —4X Tensor Core

?F%F%_?M:IHEEP , 2/ Tensor Core BILAERTEITLRFIE wrap SEHT , £— Wrap REIEFED]
LLEB1T Tensor Core K2 16x16x16 BUiEEIEEL,
CUDAY5 Tensor Core £ Wrap level BYiTEZ{EiEIY CUDA C++WMMA API JIME(H | XL

C++EIRME T T JRARMEINE. FBEREMRINLAN B EERE.

template<typename Use, int m, int n, int k, typename T, typename Layout=void> class fragment;

void load_matrix_sync(fragment<...> &a, const Tx mptr, unsigned ldm);
0id load_matrix_sync(fragment<...> &, const Tx mptr, uns ldm, layout_t layout);

/0id store_matrix_sync(Tx mptr, const fragment<...> &, unsigned ldm, layout_t layout);
/oid fill_fragment(fragment<...> &a, const T& v);
0oid mma_sync(fragment<...> &d, const fragment<...> &a, const fragment<...> &b, const fragment<...> &c, bool satf=false);
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CUDA Tensor CorefgiE

wmma:mma_sync(Dmat, Amat, Bmat, Cmat);

D =

e

FP16 or FP32 FP16 FP16 FP16 or FP32
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Question®

* BBA Tensor Core IRETRITEEE GEMM TR Z[AIE ARG ?
> Tensor Core —R4x4i X/ Nakernel , [EALME input image 224224 , kernel 7 * 7 BYGEMM ?
o THARME Transformer 2514 input embedding 2048%2048 , hidden size 1024*1024 BYGEMM ?
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CNN vs GEMM
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Tensor Core

AR

Supported CUDA Core Precisions Supported Tensor Core Precisions

FP8 FP16 FP32 FP64 INT1 INT4 INT8 TF32 BF16 FP8 FP16 FP32 FP64 INT1 INT4 INT8 TF32 BF16

NVIDIA Tesla P4
NVIDIA P100
NVIDIA Volta

NVIDIA Turing
NVIDIA A100
NVIDIA H100
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Reference 5|H&&E

https://zhuanlan.zhihu.com/p/62025758 |

https://developer.nvidia.com/blog/programming-tensor-cores-cuda-9/

https://developer.nvidia.com/blog/accelerating-winml-and-nvidia-tensor-cores/

https://developer.nvidia.com/blog/optimizing-gpu-performance-tensor-cores/

https://www.anandtech.com/Gallery/Album/6494# 15
https://www.anandtech.com/Gallery/Album/6493#33

https://www.anandtech.com/show/ 12673/titan-v-deep-learning-deep-dive/3

https://www.anandtech.com/show/ |2673/titan-v-deep-learning-deep-dive/4

¥ 0 N o U AW

https://www.cnblogs.com/wujianming-110117/p/12993096.html

S

https://www.cnblogs.com/wujianming-110117/p/12993096.html
https://aijishu.com/a/1060000000286803#item-2

L

https://learnopencv.com/demystifying-gpu-architectures-for-deep-learning-part-2/
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