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eephi DNNDK Design Flow

Leverage CUDA CuDNN and NCCL
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Scoring the Network ML-SSD-PASCAL-Caffe-Tutorial

1.) Install the dependencies:
2.) Install the NVidia libraries/drivers. This tutorial was verified with
the following configuration:

NVidia GTX 1080ti Graphics Card

NVidia 390 Graphics Drivers
« 2.a) CUDA v8.0 (follow Nvidia instructions and install from the -

runfile along with the patch).

* 2.b) CuDNN v7.0.5 using the "cuDNN v7.0.5 Library for Linux”

selection for CUDA 8.0 The following steps were used to install . _-I—‘

DP-8020 Board

CuDNN: uss e @
* 2.c) NCCL v1.2.3 - The following steps were used to install:
Report and Hardwarg + 2.d) Next create the symbolic links and an environment variable
Evaluation by Deephi API for hdf5: £ XILINX

+ 2.e) Reboot your machine.


https://developer.nvidia.com/cuda-80-ga2-download-archive
https://developer.nvidia.com/rdp/cudnn-archive
https://github.com/NVIDIA/nccl/releases
https://github.com/Xilinx/Edge-AI-Platform-Tutorials/tree/master/docs/ML-SSD-PASCAL

DeePhi DPU Design Flow Choose

Description of Prebuilt Libraries

r :m libraries description demo
I . I . libn2cube.so, libdputils.so DNNDK libraries, encapsulating high level APls of DPU All demos
I ARM PL Slde I SDSO C d esl g n ﬂ ow libdpumodelssd.so DPU model for SSD netwaork traffic
PCle " libgstsdxtrafficdetect.so gstreamer plugin for traffic detection detection
I A53/A9 DMA I . SDS C"
BD deSI O : libdpumodelyolo_google.se | DPU model for YOLOW2 network pedestrian
Environment .
[ _0 VCU | libgstsdxpedestriandetect.so | gstreamer plugin for pedestrian detection detection
I MIG I R S libdpumodeldensebox.so DPU model for densebox network face detection
I PS SI d e ] I = : libgstsdxfacedetect.so gstreamer plugin for face detection
GTR PL Slde s . libdpumodel14pt.so DPU model for human joints network gesture
I MIO IP Deephl I , libdpumodelssd_person.so DPU model for SSD network targeting person detection | detection
I DPU I = libgstsdxgesturedetect.so gstreamer plugin for gesture detection
I_ I e ) i ] libdpumodelsegmentation.se | DPU model for segmentation network segmentation
s s s s XIIInX DSA Flle ( Ilke BSP FI libgstsdxsegmentation.so gstreamer plugin for segmentation
libdpumodelresnet50.so DPU model for ResNet50 network image
[ o T
I libgstsdximgclassifier.so gstreamer plugin for image classification classification
Xilinx IPI design flow
I .
; deephi_ws
1| As3/A9 . VIVADO
I VCU BD desi BLzEdHon This is the workspace of the DPU demos. The projects list as follows
MIG | . B - dpucore_zu7: A hardware project that integrates DPU v1.3.0 c-callable IP for zu7 FPGA(Z
I I & B - dpucore_zu9: A hardware project that integrates DPU v1.3.0 c-callable IP for zu9 FPGA(Z
PS Side - - B - gstsdxfacedetect: A face detection gstreamer plugin project.
I GTR PL Side [ B B - gstsdxgesturedetect: A gesture detection gstreamer plugin project.
; — o B - gstsdximgclassifier: A image classify gstreamer plugin project.
[ MIO IP Deephi [ : e : h . .
-~ &= B - gstsdxpedestriandetect: A pedestrian detection gstreamer plugin project.
l DPU I = B - gstsdxsegmentation: A scene segmentation gstreamer plugin project.
L ] B . gstsdxtrafficdetect: A traffic detection gstreamer plugin project.
e H - resnet50: A standalone project which implements classification using resnet50 model.

ZYNQ Hardware .HDF/Bit file
e & XILINX.



'DNND

K Supported Networks

Application Module Algorithm Model Development [Compression Deployment
Face detection SSD, Densebox v v v

Face Landmark Localization Coordinates Regression v N/A v
Face recognition ResNet + Triplet / A-softmax Loss v v v
Face attributes recognition Classification and regression v N/A v
Pedestrian Detection SSD v v v

Pedestrian Pose Estimation Coordinates Regression v v v
Person Re-identification ResNet + Loss Fusion v
Object detection SSD, RefineDet v v v
Pedestrian Attributes Recognition GoogleNet v v v
Car Attributes Recognition GoogleNet v v v

Video Analytics Car Logo Detection DenseBox v v
Car Logo Recognition GoogleNet + Loss Fusion v v
License Plate Detection Modified DenseBox v v v
License Plate Recognition GoogleNet + Multi-task Learning v v v
Object Detection SSD, YOLOvVZ2, YOLOvV3 v v v
3D Car Detection F-PointNet, AVOD-FPN v

ADAS/AD Lane Detection VPGNet v v v
Traffic Sign Detection Modified SSD v
Semantic Segmentation FPN v v v
Drivable Space Detection MobilenetV2-FPN v

>> 6 Multi-task (Detection+Segmentation) Xilinx v

EAILINX



'Constraints Between Layers
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DPU Configuration LUTs Registers | BRAM DSP
B256(Bxdxd) 16132 25064 43 66
B256(2xEx8) 15286 22624 53.5 50
B2B8E(4x6x6) 15812 23689 46 62
B512 (4xBx8) 20177 31782 695 ag
B1024 [8x8x8) 27377 46241 1015 194
B1152 (4x12x12) 28688 46906 117.5 194
B1600 (Bx10x10) 30877 56267 123 282
B2304 (Bx12x12) 34379 67481 161.5 386
B3136 (Bx14x14) 38555 70867 2035 506
BADYE (Bx16x16) 40865 92630 2495 642
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Revision History

The following table shows the revision history for this document.

Section

Revision Summary

02/28/2019

Version 1.3

Downloading DNNDK

Setting Up the Host

Chapter 3: Upgrading and Porting — Since v2.08

Network Compression

DECENT Overview

Added DNNDK support for non-GPU host machines.

02/19/2019 Version 1.2
Downloading DNNDK
Setting Up the Evaluation Board Updated links to Xilinx product page with information
Setting Up the DP-8020 Evaluation Board about DNNDK-supported evaluation boards.
Setting Up the DP-N1 Board

02/07/2019 Version 1.1
Setting Up the Host Updated information.

Added liability notice.
01/22/2019 Version 1.0

General updates

Initial Xilinx release.
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Download to hardware verification DUP performance

Environment Setup and Installation

Deephi Demo Image for ZCU102:

http://www.deephi.com/assets/2018-10-11-
ZCU102-desktop-stretch.img.zip. S
This image needs to be written to an SD card ResNet-50 Example
using Win32Disklmager or equivalent.

HDMI Source

sesca co QP Am—
s
or

760 CE—TD

Xilinx USB
Adapter

Boot Mode Switch

*’g—:E—'—‘—
—t=
& I
&7

Y
MobileNet Example
2. XILINX.

Figure 25: Pose Dx |Ili Example

> LIIMX274MIPLFMC
-

Figure 1: Xilinx ZCU102 Evaluation Board


http://www.deephi.com/assets/2018-10-11-ZCU102-desktop-stretch.img.zip

y

" DNNDK API

dpuOpen() dpuGetOutputTensorSize()

dpuClose() dpuGetQOutputTensorscale()

dpuloadKernel() dpuGetQutputTensorHeight()

dpuDestroyKernel() dpuGetQutputTensorWidth()

dpuCreateTask() dpuGetQOutputTensorChannel()

dpuRunTask() dpuGetTensorSize() .
dpuDestroyTask() dpuGetTensorAddress() > For more datalls: refer to
dpuEnableTaskProfile() dpuGetTensorScale() DNNDK User Guide
dpuGetTaskProfile() dpuGetTensorHeight()

dpuGetNodeProfile() dpuGetTensorWidth()

dpuGetinputTensor() dpuGetTensorChannel() :/lwww.deephi. ogqy
dpuGetinputTensorAddress() dpuSetintputTensorinCHWInt8() g_::ﬁ;k deephi.comitechnology!
dpuGetinputTensorSize() dpuSetintputTensorinCHWFP32() -

dpuGetinputTensorScale() dpuSetintputTensorinHWCInt8()

dpuGetinputTensorHeight() dpuSetintputTensorinHWCFP32()

dpuGetlnputTensorWidth() dpuGetQutputTensorinCHWInt8()

dpuGetinputTensorChannel() dpuGetQutputTensorinCHWFP32()

dpuGetOutputTensor() dpuGetOutputTensorinHWCInt8()

dpuGetOutputTensorAddress() dpuGetOutputTensorlnHWCFP32()

https://www.xilinx.com/support/documentation/user_guides/ugl1327-dnndk-user-guide.pdf
& XILINX.



. P
Pruning Tools for Network
Caffe model source
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Verification Flow Chart
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Adaptable.
Intelligent.
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Keephi Al solution support model and milestones check point

Caffe model
Network

Keras
Model

Other
Model

Support criteria

1.) Strategy account
2.) Great $LTR

3.) Xilinx assigned
4.) Key account

»

Customer network
Deephi example

»>

Support resource

A.) Deephi direct

B.) Xilinx China Team
C.) Xilinx Taiwan

D.) Xilinx Forum

E.) Anstek Team

DNNDK DPU H/W
Performance
Compiled
DNNC DPU
elf X

DNNDK DPU H/W
Performance

Compiled
DNNC DPU

Check ltem

DNNDK AP
Multi-DUP (
Software sc
Linux driver
X86 porting

Customer’s network switch to Deephi form Nvidia.

Xilinx add value them of advantages and disadvantages.
DPU performance evaluation(T/GPOS, detection/loss)
DNNDK error message and advanced design flow

Why to choose Xilinx solution(Total cost, Competitiveness...)

& XILINX



'Key factors in Al applications

Al market requirements

-

Market Acceptance 99,99 - BB S M/ADAS
b 0 9 8 Uy __ERIBIEE
TNR o )l =R 95% ==~
E;[I:I J\eCurac ML
uracy 89.2% .
Detection | EEEBET
o SEHER, S8 75% ~—_
( PR R) e _ ~ .
TOPs o L 0% S~
Frame rate.. - N ~ —
N GEV/FEEER
N
N
50.5% N

9.9% LM E
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' What are the variables we can master? Trade-Off

____________ : Detection | Detection 1
g b v ork Performance | Performance?
* Pruning Cost |
* Quantization

» Calibration
* Network optimization
for DPU
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. s < j 7 —tOHOT /// ‘.O \ -\‘}:7 ] pruning
"" ( i
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Cost — ! {
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Open source Network Qualcomm
ResNet,Yolo,AlexNet,SSD.... -
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https://www.compassintelligence.com/a-list-index-in-AI-chipset.html

