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Training compute (FLOPs) of milestone Machine Learning systems over time
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SRED

FLOPs
ZRUBEIREY ( Floating-point Operation ) , IR AITEE , ILARAXGEEZEENERNERE.
FLOPS

@ﬁﬁ?ﬂ"ﬁ’ﬂi?ﬁiigm*ﬁ ( Floating-point Operations Per Second ) , B ATHEIRE , E—MEHEEH
MReMRESEERTER , BI—M O RAVE N,

MACGCs
- NIHERIEIREL ( Multiply-accumulate Operations ) , MACCs K22 FLOPs F9—3 |, & w[0]xx[0] ... T 5—
MREEZRINEL | > MACC,

Params
RRESEZOSY , BERRERENA/N , BRSNS EE | BUEEA M, BESHAE 1
oat32 T~ , FTLAREIK/INESEEIER 4 2.
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MAC
REHEAT ( Memory Access Cost ) , IBRIRBINBNEAR | {RE /SRR —RBIRIEEITAER
RAEFIREE |, AIRENT=ASERE | 2 Byte.
RAFEER
RAEFTRRE L EREENRT (VRAM ) BalRITEzORNRE | R EEREENRMERIER
AFLRENRATRFITEROZBEIREERE | LISXMNED Z A SR R TR E
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HIRZEFEXIEL
FVESTRR Std Conv ( FETFITEE )
Params
kh X kw X Cin X Cout

FLOPs :

kX k,, X c;, X c, ., X HX W

out
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HRIZEARIEL

LIEEE FC ( EERESHE )

Params :
Cin X Cout

FLOPs :
Cin X Cout

8 Huawei Confidential. Ascend


http://www.hiascend.com/

HBIEEIIRILL

Group Conv ( EEGHISHE )

Params :

(kh Xk, Xc;,/gX caut/g) Xg=k, Xk, Xc,Xc,,/g

FLOPs :
kX k,, X c;, X ¢

out

XHXW/g
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Depth-wise Conv ( EEREISHE )

Params :

ky Xk, Xc, Xc

out

lc;, =k, Xk, Xc,,

FLOPs :

ky X k,Xc,,XHXW

out
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CPU
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—“~ NVIDIA T4 GPU S5ECIXEEZE 3R Gold 6140 CPU BIARSS 28:#1TXILL

IZR1ERE
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GPU Z&#3 NVIDIA Turing

NVIDIA Turing Tensor

B E g 320

NVIDIA CUDA®

Bt 2560

BRE 8.1 TFLOPS

BERE

(FP16/FP32) 65 TFLOPS

INT8 130 TOPS

INT4 260 TOPS

GPU B7% 16 GB GDDRé
300 GB/s

ECC b2 5

BECHR 32G6B/#

A%EO x16 PCle Gen3

SMEZRST PCle &k

BARRRS R #zh30

& API CUDA

NVIDIA TensorRT™
ONNX
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SPECIFICATIONS

GPU Architecture

NVIDIA Turing Tensor

Cores

NVIDIA CUDA® Cores

Single-Precision

Mixed-Precision
(FP16/FP32)

INT8
INT4
GPU Memory

ECC

Interconnect
Bandwidth

System Interface
Form Factor
Thermal Solution

Compute APIs

NVIDIA Turing
320

2,560
8.1 TFLOPS

65 TFLOPS

130 TOPS
260 TOPS

16 GB GDDRé
300 GB/sec

Yes
32 GB/sec

x16 PCle Gen3
Low-Profile PCle
Passive

CUDA, NVIDIA TensorRT™
ONNX
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