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'DNNDK — Deep Neural Network Development Kit

> DECENT (DEep ComprEssioN Tool)

DECENT N2Cube

> DNNC (Deep Neural Network Compiler)

_ DNNC Simulator
> N?Cube (Cube of Neural Network) Runtime

> Dsight Profiler DNNAS DSight

Host CPU
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' WiFI and AWS access

> Wireless connection

>> SSID: Renaissance_Conference Password: wings
> Lab instructions on Github:

https://github.com/[imheaton/Ultra96 ML Embedded Workshop

> User your web browser to go to AWS login screen
>> Account ID: xilinx-aws-f1-developer-labs
>> |AM user name: userxx (for example: user501)
>> Password: xInx_ultra96
>> Username for RDP/SSH is “ubuntu” password is “xInx_ultra96”

>> |f you're display doesn’t come up within 1-2 minutes enter the following in the terminal:

xrandr --output DP-1 --mode 1024x768 --rate 60
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https://github.com/jimheaton/Ultra96_ML_Embedded_Workshop

' Connect to AWS

>>5

https://console.aws.amazon.com/ec2/v2/home?region=ap-

northeast-1#Instances:tag:Name=< |IAM user

name>:sort=tag:Name

e.aws.amazoncom/ec v2 EC2 Management Comole

nomeir 3+ @ G |IC) aws-fpga-anp-notes/SETUR.. | (2 New b (D) Ezmove: snay ioianayiuo..

Events !
Tags €, Filler by tags and eltribules or sear
Reports Name Instance 1D Instance State -  Status Checks -  Alarm Status Public DNS [IPv4)
Limits
m usarzh HOMAZ5T Be S| @ stopped ) Loading
oo usar2i -00318aTad 144 @ stopped & Loading
Instances
user2s \-00e168ca1e45 @ stopped ) Loading
Launch Tempilates - . a =
user1h -01814bd02 7 27| 0 b [TEREEEEA ) @ stopped & Loading.
Spot Requests
B e -020e3e0801883all  p2 xaige
Feserued instancas wsar3 001050 Ta43ad  p2 xaige Name ~ Instance ID ~ Instance Type =
Dedratad Hosts usarz4 HOSE2CBICITA3ITA23 p xaige
user28 1-003d2578e5fdb839d p2.xlarge
user21 i-003f8a7ad14dc6c8b p2 xlarge
user25 i-00e169cated6abicd p2xlarge
user1f 1-018f4bd02727b0829 p2 xlarge
@ use7 1-02f0e3e0891883a1f p2xlarge
user30 I-034101c05e3a434ad  p2xlarge
user24 i-0382c67cf74317423 p2.xiarge

o |

EC2 Management Consale

Ao e @ |
e 110 30 of 30
IPvd4 Public IP IPvE IPs

-~

Availability Zone ~ Instance State ~

us-west-2¢ @ slopped
us-west-2¢ @ stopped
us-west-2¢ @ stopped
us-west-2b @ stopped
us-west-2b @ running
us-west-2b & siopped
us-west-2b & slopped

adWsS

)

Account ID or alias

xilinx-aws-f1-developer-labs

IAM user name

user7

Password

Status Checks ~

€ Loading
€) Loading
€) Loading
€) Loading
& 2/2 checks € Loading
€J Loading

€ Loading

Alarm Status

Public DNS (IPvd) - IPv4 PublicIP

©c2-34-211-165-84 us- 34.211.165.84
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https://console.aws.amazon.com/ec2/v2/home?region=us-west-2#Instances:tag:userid=user07;sort=tag:Name

' Connect to AWS (Cont.)

a In the SSH client e.g. PuTTy, use the IPv4 Public IP of your instance

ssh ubuntu@<IPv4 Public IP>

OR

In the Remote Desktop Connection client, enter the IPv4 Public IP of your instance.

Then log in with username: ubuntu and password: sand_xdfd

Lagin to xrdp

Module |Sesman-)(vr‘|c ]|

Username |ubuntu

paSSWDI’d Ibbbbbbbbbbbbbﬂ

(] | Cam:ell Helpl
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Hybrid Compilation and Execution
> Copy dpu_resnet50 0.elf to ~/dnndk/dp-8020/samples/resnet5/model

> Login as a user on the DP-8020 (user: root pw: root) Not required for

> Run make in ~/dnndk/dp-8020/samples/resnet5 to generate resne today’s workshop

> Copy resnet50 to /root/samples/resnet50 of DP-8020
> Copy resnet50 from AWS to host PC
>> Copy resnet50 from host PC to DP-8020

- M top[4] prob = 0.004022 name = lynx, catamount

> Ru n \ L X Ml oad image : 2ILSVRC2012_test_00012799.JPEG
I
| (D& . ! MRun ResNet50 CONV layers ...
g 3 4 y DPU CONV Execution time: 14065us
DPU CONV Performance: 548.169GOPS
Run ResNet50 FC layers ...
>> -/reS n et50 DPU FC Executmnytlme: 245us
’ DPU FC Performance: 16.3265GOPS
\ top[0] prob = 0.938308 name = hen-of-the-woods, hen of the woods, Polyporus frondosu
s, Grifola frondosa
top[1] prob = 0.022067 name = coral fungus
top[2] prob = 0.017186 name = mushroom
S itop[3] prob = 0.008118 name = dough
Stop[4] prob = 0.008118 name = cauliflower

oad image : 2ILSVRC2012_test_00084411.JPEG

un ResNet50 CONV layers ...
DPU CONV Execution time: 14071us
DPU CONV Performance: 547.935GOPS
un ResNet50 FC layers ...
DPU FC Execution time: 247us
DPU FC Performance: 16.1943GOPS
op[0] prob = 0.999485 name = Sussex spaniel
ftop[1] prob = 0.000335 name = cocker spaniel, English cocker spaniel, cocker
= 0.000123 name = Irish setter, red setter
B top[3] prob = 0.000045 name = clumber, clumber spaniel
. R top[J] prob = 0.000005 name = Irish water spaniel
phe &% ey s 1
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' Expected Outcome

> Resnet50 > SSD
>> Topl/5 accuracy: 0.738/0.908 > FPS: 28
> FPS: 35

top[4] prob = 0.004022 name = lynx, catamount

Load image : 2ILSVRC2012_test_00012799.JPEG

BRun ResNet50 CONV layers ... e

DPU CONV Execution time: 14065us g H i
DPU CONV Performance: 548.169GOPS . \\

Run ResNet50 FC layers .. f R gy - C ol
DPU FC Execution time: 245us g M ‘/f‘( ‘m‘-\\\ o ._
DPU FC Performance: 16.3265GOPS — g A ERA N A SNNNN [

top[0] prob = 0.938308 = hen-of-the-woods, hen of the woods, Polyporus frondosu -

s, Grifola frondosa [~y v
top[1l] prob = 0.022067 - coral fungus
top[2] prob 0.017186 r e mushroom
top[
S top[

3] prob = 0.008118 = dough
4] prob = =

0.008118 cauliflower

jLoad image : 2ILSVRC2012_test_00084411.JPEG

un ResNet50 CONV layers

DPU CONV Execution time: 14071us

DPU CONV Performance: 547.935GOPS
#Run ResNet50 FC layers

DPU FC Execution time: 247us

DPU FC Performance: 16.1943GOPS
Btop[0] prob = 0.999485 name = Sussex spaniel
ftop[1] prob = 0.000335 name cocker spaniel, English cocker spaniel, cocker
ftop[2] prob = 0.000123 name Irish setter, red setter
top[3] prob = 0.000045 name clumber, clumber spaniel
top[4] prob = 0.000005 name = Irish water spaniel
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' Expected Outcome (Cont.)

> Densebox
>> FPS: 30

> Inception V1(Googlenet)
>> Topl/5 accurary: 0.697/0.896

>> FPS: 74
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'Workshop Steps

> Connecting to the AWS P2 instance

>> You will start an EC2 P2 instance and connect to it using SSH or remote desktop

> Experience DNNDK with Resnet50

>> Quantize, compile and deploy a pre-trained Resnet50 model on the DP-8020

> Optional: Go further with SSD

>> Build a real-time multi-class object detection demo using SSD network

> Optional: Try face detection with Densebox

>> Build a real-time face detection demo using USB camera as input

> Optional: Practice DNNDK with Inception V1(Googlenet)

>> Finish the main.cc and Makefile then build and run it

> Wrap-up and next steps

>> Explore DNNDK after the workshop
210 & XILINX.



>Follow the lab instructions step-by-step

>Lab assistants will be roaming to assist you!
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' Key Takeaways

DNNDK deploy pre-trained DNN models to Xilinx SoC easily & quickly
without writing any RTL

DNNDK compilation are all done in AWS

without installing any software

DNNDK supports many popular DNN models
without modifying any FPGA design
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Back Up
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Example: SSD

> Generate fixed-point model:
>> Run the script in ~/dnndk/dp-8020/ssd/

output file: decent_output/deploy.caffemodel deploy.prototxt

10910 07:03:05.698076 17141 net.cpp:264] This network produces output label

10910 07:03:05.698084 17141 net.cpp:264] This network produces output mbox_conf flatten
10910 07:03:05.698093 17141 net.cpp:264] This network produces output mbox_loc

10910 07:03:05.698101 17141 net.cpp:264] This network produces output mbox_priorbox
10910 07:03:05.698196 17141 net.cpp:284] Network initialization done.

10910 07:03:05.943905 17141 decent.cpp:307] Start Deploy

10910 07:03:05.986526 17141 decent.cpp:315] Deploy Done!

Output Deploy Weights: "/home/ubuntu/Compiler/ssd/decent_output/deploy.caffemodel”
Output Deploy Model: "/home/ubuntu/Compiler/ssd/decent_output/deploy.prototxt”

Script

work _dir=$(pwd

model dir=

output dir=

.fdecent

/decent_output

ffloat.prototxt
/float.caffemodel °
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SSD -- Compilation

Before compilation, it is need to remove the Reshape layer and the subsequent layers in deploy.prototxt.
(deploy.prototxt in decent_output_fix is the final file input which can be referenced)

Run the script in ~/dnndk/dp-8020/ssd/dnnc_ssd.sh

Output file: dnnc_output/dpu_ssd.elf

log Script

ubuntu@ip-172-31-18-247:~/Compiler/ssd$ ./dnnc_ssd.sh

DNNC Kernel Information
model_dir=decent_output

1. Overview output_dir=dnnc_output

kernel numbers : 1
kernel topology : kernel_graph.gv

Jfdnnc totxt=4% ir}/deploy.prototxt

2. Kernel Description in Detail
kernel id : 0
kernel name : ssd
: DPUKernel(Supported)
: NA
input node(s) : convl_ 1
output node(s) : mbox_loc_94 mbox_conf_95

ir}/deploy.caffemodel
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' Hybrid Compilation & Execution

> Copy dpu_resnet50 0.elf to ~/dnndk/dp-8020/samples/video_analysis/model
> Run make in ~/dnndk/dp-8020/samples/video_analysis to generate video _analysis
> Login DP-8020

> Copy video_analysis to /root/samples/video_analysis of DP-8020
>> Copy video_analysis from AWS to host PC
> Copy video_analysis from host PC to DP-8020

> Run -+ A

> J/video_analysis video/structure.mp4
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