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Results |
Task Image classification Object detection (small) Object detection (large) Medical ima|
Data | ImageNet Ccoco Ccoco BraTS 2019
EIJ x 1 q: H W S W o “w 7 X:::rlac ResNet SSD-small SSD-Large 3D-UNet
I /:E x< / X N / (%FP32 e 99.00 99.00 99.00
Single Multiple Single Multiple Single Multiple Single
Scenario |Stream Stream Offline Stream Stream Offline Stream Stream Offline Stream
latency in latency in latency in latency in
Submitter Processor Accelerator Software Units ms streams _|samples/s | ms streams _[samples/s | ms streams _[samples/s | ms
- Atos BullSequana Edge server (2 x T4) Intel(R) Xeon(R) D-2187NT CPU @ 2.00GHz 1|NVIDIA T4 2|CUDA11.0 p
0.7-131 |CentaurTechnology| Centaur Technology Reference Design v1.0D Centaur Integrated x86 CPUs 1|Centaur Integrated Al Coprocessor 1| TensorFlow-Lite 2.2.0 + custom Eatctl 1.05 1,254 1.33 1,938
0.7-132 |dividiti Firefly-RK3399 (firefly) Arm Cortex-A72 MP2 (big); Arm Cortex-A53 MP4 (LITTLE) 1|Arm Mali-T860 MP4 1|ArmNN v20.08 (OpenCL) 458.25 2
0.7-133 |dividiti NVIDIA Jetson AGX Xavier NVIDIA Carmel (ARMv8.2) 1|[NVIDIA AGX Xavier 1[TensorRT v6.0 2.29 70 1,301 225 1,244
0.7-134 dwldm Firefly-RK3399 (firefly) Arm Cortex-A72 MP2 (big); Arm Cortex-A53 MP4 (LITTLE) 1 ArmNN v20.08 (Neon) 367.53 B
Firefly-RK3399 (firefly) Arm Cortex-A72 MP2 (big); Arm Cortex-A53 MP4 (LITTLE) 1 TFLite v2.2.0 (ruy) 544.73 2
Raspberry Pi 4 (rpi4) Arm Cortex-A72 MP4 1 ArmNN v20.08 (Neon) 418.83 2}
Raspberry Pi 4 (rpi4) Arm Cortex-A72 MP4 1 TFLite v2.2.0 (ruy) 759.54 1
0.7-138 | dividiti Raspberry Pi 4 with Coral (rpi4coral) Arm Cortex-A72 MP4 1 ArmNN v20.08 (Neon) 363.62 B
0.7-139 dlwdltl Raspberry Pi 4 with Coral (rpi4coral) Arm Cortex-A72 MP4 1 TFLite v2.2.0 (ruy) 612.46 2 170.99 6
NVIDIA Jetson AGX Xavier NVIDIA Carmel (ARMv8.2) 1 ArmNN v20.08 (Neon) 73.28 17
NVIDIA Jetson AGX Xavier NVIDIA Carmel (ARMv8.2) 1 TFLite v2.2.0 (ruy) 86.82 13
dividiti NVIDIA Jetson AGX Xavier NVIDIA Carmel (ARMv8.2) 1 TFLite v2.3.0 (ruy) 119.35 9
Inspur NF5488A5 AMD EPYC 7742 2|NVIDIAA100-SXM4 1[TensorRT 7.2, CUDA V11.0.221 1.77 993
Inspur NF5468M5 Intel(R) Xeon(R) Platinum 8268 CPU @ 2.90GHz 2|NVIDIAT4 1|TensorRT 7.2, CUDA V11.0.221 0.88 6,205 8.22 140
Lenovo Lenovo ThinkSystem SE350 Edge Server (1x T4) Intel(R) Xeon(R) D-2123IT CPU @ 2.20GHz 1|NVIDIA T4 1|TensorRT 7.2, CUDA 11.0 Update 1 0.88 272 6,084 0.52 368 7,706 8.17 8 134 156.18
NVIDIA Gigabyte G482-Z52 (1x A100-PCle, TensorRT) AMD EPYC 7742 2|NVIDIAA100-PCle 1[TensorRT 7.2, CUDA 11.0 Update 1 0.52 1,344 32,008 0.35 1,600 44,371 1.99 48 852 35.28
NVIDIA Gigabyte G482-Z52 (1x A100-PCle, TensorRT, Triton) AMD EPYC 7742 2|NVIDIAA100-PCle 1[TensorRT 7.2, CUDA 11.0 Update 1 0.56 1,344 33,423 0.37 1,600 44,134 2.04 48 852 44.94
NVIDIA NVIDIA DGX-A100 (1x A100-SXM4, TensorRT) AMD EPYC 7742 2|NVIDIA A100-SXM4 1|TensorRT 7.2, CUDA 11.0 Update 1 0.51 1,760 37,480 0.31 2,368 51,205 1.76 60 981 27.42
NVIDIA NVIDIA DGX-A100 (1x A100-SXM4, TensorRT, Triton) AMD EPYC 7742 2|NVIDIA A100-SXM4 1|TensorRT 7.2, CUDA 11.0 Update 1 0.53 1,440 37,558 0.33 1,920 50,796 1.95 56 979 37.21
NVIDIA NVIDIA DGX-A100 (1x A100-SXM4-MIG-1x1g.5gb, TensorRT) AMD EPYC 7742 2|NVIDIAA100-SXM4 (1x1g.5gb MIG) 1|TensorRT 7.2, CUDA 11.0 Update 1 0.74 4,966 0.49 6,939 8.34 134 192.92
NVIDIA NVIDIA DGX-A100 (1x A100-SXM4-MIG-1x1g.5gb, TensorRT, Triton) |AMD EPYC 7742 2|NVIDIA A100-SXM4 (1x1g.5gb MIG) 1[TensorRT 7.2, CUDA 11.0 Update 1 0.76 4,907 0.53 6,842 8.51 135 203.00
NVIDIA NVIDIA Jetson AGX Xavier 32GB (TensorRT) NVIDIA Carmel (ARMv8.2) 1[NVIDIA AGX Xavier 1[20.09 Jetson CUDA-X Al Developer 2.14 96 2,075 1.25 107 2,533 28.53 2 51 439.27
NVIDIA Supermicro 4029GP-TRT-OTO-28 (1x T4, TensorRT) Intel(R) Xeon(R) Platinum 8280 CPU @ 2.70GHz 2|NVIDIAT4 1|TensorRT 7.2, CUDA 11.0 Update 1 1.09 272 6,036 0.55 368 7,960 8.42 8 135 157.76
NVIDIA Supermicro 4029GP-TRT-OTO-28 (1x T4, TensorRT, Triton) Intel(R) Xeon(R) Platinum 8280 CPU @ 2.70GHz 2|NVIDIAT4 1|TensorRT 7.2, CUDA 11.0 Update 1 1.19 264 6,010 0.61 360 7,963 8.49 8 135 173.68
NVIDIA NVIDIA Jetson Xavier NX (TensorRT NVIDIA Carmel (ARMv8.2 1[NVIDIA Xavier NX 1[20.09 Jetson CUDA-X Al Developer 3.21 50 1,032 1.67 60 1,267 46.91 1 27 771.46

0.7-156 |IVATech iva-foga-1 Intel(R) Core(TM) i7-7700K CPU @ 4.20GHz 1/IVA_FPGA 1 1|Tensorflow 1.15.0 12.23 89
0.7-157 |Mobilint [ Mobilint Edge [Intel(R) Core(TM) i7-9700K CPU @ 3.60GHz [ 1] Xilinx Alveo U250 | 1]Internal Framework | | 37.46] 107] 10.64] | 410] [ [
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FlatBuffer TFLite file

Edge TPU Compiler l«

1

Supported operations l Unsupported operation

Edge TPU TFLite file

Runs on Edge TPU Runs on CPU

https://coral.ai/docs/edgetpu/models-intro/#compiling
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« Fo—rvigEBE®RFUIHD)% 24 LS8 L TH#HRBT AR, FOoD=a—FILxy hT—7D
HRUWIEB LY L, BRZZALVLDEL, BREEZ2T—2T230EBAR MRy 7 ER>TWAEZ
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c FIRTATFANLERETSHI LT, WROF MLERy 7 ZBIET 2 2 ENEE,

E L HY mEbE
e U7 e 7
SSDLite (without NMS) 36 ms x 32 SSDLite (without NMS) 7.8 ms x 32
N EERDBoxDFullHDERA~AD Y — £ %5l 668 ms » DEEERDBoxDFullHDE&RA~A D~ — L ¥F]  76.4 ms
NMS (Non-Maximum Suppression) 3 ms NMS (Non-Maximum Suppression) 2.5 ms
&5t 1823 ms = 352.2 ms
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4 ¥
compress JeEEt
N cycles on N/2 cycles on
Dense MMA Sparse MMA

Example Dense MMA and Sparse MMA operations using 16x16 sparse matrix (Matrix A), multiplied by a
dense 16x8 matrix (Matrix B). Sparse MMA operation on right doubles throughput by skipping compute of

zero values

Figure 13. Example Dense MMA and Sparse MMA operations

https://www.nvidia.com/content/dam/en-zz/Solutions/Data-Center/nvidia-ampere-architecture-whitepaper.pdf
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Figure 1, 3 from "Exploring the Granularity of Sparsity in Convolutional Neural Networks" by Song Han, William Dally et al.
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1 NPU (Neural Myriad X Intel 4 TOPS, 1.5W, USB7OtS L —55914TDED=FER, I+ (3IUSB
Processing Unit) 3.0 Type-A. OpenVINOZHWT&HE(L - 1> /A ILZiT5,
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core ARM A57 (1.5 GHz)¥&&k.

4 Jetson TX2 NVIDIA GPU(Z. 256 Core Pascal 1.33 TFLOPS (FP16)#&&k. CPU(&. Dual-core
Denver and Quad-core A57 2GHz (2x) 2MB L2#&&.

5 Jetson Xavier NX | NVIDIA GPU(Z. NVIDIA Volta architecture with 384 NVIDIA CUDAR cores and
48 Tensor coresC. 21TOPS (Int8), CPUI(Z. 6 177 NVIDIA Carmel 64
Ew k ARMV8.2 @ 1400MHz* (6MB L2 + 4MB L3),

6 CPU Raspberry Pi 4 SANY—)\184H | CPU(Z. Broadcom BCM2711, quad-core Cortex-A72 (ARM v8) 64-bit
SoCZz &k,

7 Cloud AWS lambda AWS AWSDOH —/)\L AP —EX, =>72J)L177CPUTDRERITERD,

8 Smartphone iPhone/iPad Apple Neural Enginef&#,0dDA13 BionicT. 5 TOPSZZIR,
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