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4.1 28K

= Linux Ubuntu 16.04.3 LTS 64-bit

= CentOS 7.4 64-bit

= Windows 10 64-bit

=  OpenVINO™ Toolkit TEZE7> TANK-870AI 4

4.2 2285

4.2.1 RO 4EnER I et

FESHHE4EYE © https://software.intel.com/en-us/openvino-toolkit - B “Get Started” » A fE
“Development Environment Installation Guides & Videos”Ji& N EEE={RAVIEFE L4 - {(KIEER

W B SER L AR ©

intel Developer Search our content library. O, @ support & Signinv @D English v
software  ZONe

£ OPENVINO™ TOOLKIT [——

DEVELOP MULTIPLATFORM
COMPUTER VISION SOLUTIONS

Explore the OpenVINO™ toolkit (formerly the Intel® Computer Vision SDK)

Make your vision a reality on Intel® platforms—from smart cameras and video
surveillance to robotics, transportation, and more.

L



https://software.intel.com/en-us/openvino-toolkit

|E 1!Integration

Mustang-F100-A10

INSTALLATION & SETUP GUIDES

Development Environment Target Device Installation Guides Intel® Deep Learning Deployment
Installation Guides & Videos Toolkit References

Quick Start Guide for Intel® Programmable

Acceleration Card with Intel® Arria® 10 FPGA  Model Optimizer Developer Guide
Windows™. Guide | Video GX

Linux*: Guide | Video

Inference Engine Developer Guide
Linux* with FPGA: Guide Acceleration Hub for Intel® FPGA
Development Kit for Intel® Arria® 10 FPGA Pretrained Models & Algorithms
GX

Intel® Movidius™ Neural Compute Stick
Quick Start Guide

4.2.2 Z5E — FifE (OpenVINO Toolkit R4)

5 T Ek OpenVINO toolkit R4 release » MY NEkA S #% FPGA Y Linux R4S -
AR AL FIEEHERSIRAY Linux R IERERRA -

cat /proc/version
WISRIREY Linux B TERE » AIE BT LU AYEER |

Linux version 4.13.0.45-generic (buildd@lgw01-12) (gcc version
5.4.0 20160609 (Ubuntu >>5.4.0-6ubuntul~16.04.4) )
#32~16.04.2-Ubuntu SMP Thu Jul 20 10:19:48 UTC 2017

AERATHY Linux ARASATE 4.13.0.45 > AIEFETTEL N RIE TS < DUERURFERY Linux AA -

sudo apt-get install linux-image-extra-4.13.0-45-generic

sudo apt-get install linux-headers-4.13.0-45-generic
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4.2.2.1 ZHSMEERMRRMER B

1. 5 AEEER NEAY OpenVINO toolkit (9 H $#
%HY H#%E ~/Downloads
?E LREZE 4R 1 _openvino_toolkit_fpga p_<version>.tgz.

EUREEFHA FERY H R SRR - SRR IREY e P R S SRR -

cd ~/Downloads

2. fiBR4E.tgz fEEE -
tar -xf 1 _openvino_toolkit fpga p <version>.tgz
G —({E% 5 | openvino_toolkit_fpga_p_<version> ] §%

3. #E A |_openvino_toolkit_fpga_p_<version> H#f :
cd 1 _openvino_toolkit_fpga p <version>

4. BT A install_cv_sdk_dependencies.sh 54
./install_cv_sdk _dependencies.sh

BEHE & THEAL 2 E I MBS R E -
IR T EERIFTAR 222 OpenVINO™  HYRZLITHF ©

4.2.2.2 2285 OpenVINO™ BTl

1. EEEEEELAE GUI - S EEE Y M AR TR E - SEEHEE—
» EEE GUI ZESFE AL
./install_GUI _sh

» EEHESZEE
./Zinstall.sh

2. PEiERE LHVERBIERIE -
FARZGERL, - BEIRIR T R ATAURESCERR S, -

IRIEZETT A AT - OpenVINO™ il 2 fr L rh— (i & -

= DL root Sy aas - ARG & 45
/opt/intel/computer_vision_sdk fpga <VERSION>/




BRI VI A WA TSRS ML SRRk -= - iw | TA e B TR S

v

apme TNCSIAL
|E 1!Integration

Mustang-F100-A10

= HU MBS s o RIS E A r
/home/<USERNAME>/intel/computer_vision_sdk fpga <VERSION>/

4.2.2.3 R EIRIEEE
HITTECARBOEAL IS EAEAE OpenVINO™ toolkit FrAS AR EEL -
source /opt/intel/computer_vision_sdk_2018.3.<version>/bin/setupvars.sh
ER : BAPA shell BFHIHER OpenVINO™ FRIFEEES - {RJR AT BEIE— {7 AAOK AmeE 28 -
IR N AR AR EE A Intel® Arria® 10 FPG ¥J441L Intel® Vision Accelerator Design

4.2.2.4 R Arria 10 FPGA Board Support PackageZ%: Intel Vision
Accelerator Design

fRAr R &Y OpenVINO® toolkit kA& Intel FPGA RTE for OpenCL Pro Edition #{ES o

H it Intel Vision Accelerator Design H [N+ Arria 10 FPGA /Y Board Support Package w]
it <BSP_package> HifS - HH IEI §8uk FTEIL T HA -
<BSP_package> => hddIf_1150_sgl.tgz

THEORE

1. HEE#E http://download.ieiworld.com/
2. f#z= Mustang-F100

3. F&#[ Mustang-F100-A10 Driver

fi#BR%E bsp package:
1.tar -xvf hddlIf_1150_sgl.tgz

# BSP fEZEH DOS ##tapk UNIX :

1. apt-get install dos2unix

2. chmod +x <BSP_package>

3. find <BSP_package> -type f -print0 | xargs -0 dos2unix

748 BSP Alh{ TSR ER 18 -

chmod +x /opt/altera/aocl-pro-rte/aclrte-linux64/board/<BSP_package>/linux64/libexec/*

BRESCEA T ¢
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source /opt/intel/computer_vision_sdk_2018.4.420/bin/setupvars.sh

2. {[HHTHS5%E AOCL_BOARD_PACKAGE_ROOT iz ¢
export AOCL_BOARD_PACKAGE_ROOT=$HOME/<BSP_package>

3. FITIESAYIFEUE Intel OpenCL T THFHUFRIEESEE |
source /opt/altera/Zaocl-pro-rte/aclrte-linux64/init_opencl.sh

4, ZHEEFEEL Intel® Arria® 10 FPGA BEEfFEAY Intel® Vision Accelerator Design :
aocl install

4.2.2.5 BRE8E

1. e 2% HHy PCle 3ff -
Ispci | grep -i Altera

I e B DL DL T Y[

01:00.0 Processing accelerators: Altera Corporation Device 2494
(rev 01)

2. SERRINFRVERE%  FE4EE, Intel® Arria® 10 FPGA HY Intel® Vision Accelerator Design
fes FAVIE S HE N - $1T AOCL 22ET5 < ¢

aocl diagnose

3. EEERY > A& e “Diagnostic PASSED” »

4.2.2.6 Intel® DLIA Bitstreams

TERETAL TR (bitstreams) /] - {RMVERL EFEEL Intel® Arria® 10 FPGA 1Y Intel® Vision
Accelerator Design - i FEREA EMERYSEER R ELERE

F£#; Intel® Arria® 10 FPGA #Y Intel® Vision Accelerator Design {i7 7 &8 i s e T Ea Bl e A
ZAERY OpenVINO™ toolkit BifS: -

TNRINHFTA ATESHIALTT RN - WA E AT RAIRHRREE -

ALTTER R
FP11

4-0_PL1_FP11_Generic_Alexnet.aocx

4-0_PL1_FP11_GoogleNet.aocx

A NN R TR, e T m T TR RS s RS A s W VRS
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4-0_PL1_FP11_SqueezeNet.aocx
4-0_PL1_FP11_MobileNet_ResNet_VGG_Clamp.aocx
4-0_PL1_FP11 TinyYolo_SSD300.aocx
4-0_PL1_FP11_ELU.aocx

FP16

4-0_PL1_FP16_Generic_Alexnet_GoogleNet VGG.aocx
4-0_PL1_FP16_ResNet_MobileNet_SqueezeNet.aocx
4-0_PL1_FP16_TinyYolo_SSD300.a0cx
4-0_PL1_FP16_ELU.aocx

4-0_PL1_FP16_Clamp.aocx

% 4-1 TRt

4.2.2.7 HEEE, Intel® Arria® 10 FPGAHJIntel® Vision Accelerator
Design

A ER(H ] Intel FPGA RTE for OpenCL #kDL FP11 B¢ FP16 %% AOCX &% :

aocl program aclO $<BITSTREAM_DATA_ TYPE>._aocx
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4.2.3 %5 — FifE (OpenVINO Toolkit R5)

= & OpenVINO toolkit R5 release » #VMifEsE N EkA & FPGA HY Linux JRA -

AR AL FIEEHERIRAY Linux Ry IERERRA -
cat /proc/version
R TERSIRFT (E FIHY Linux FRARy 4.14 50LLE -
B
* 4.15.0-38-Generic

L4 4.15.0-38 hiiA

e apt-get install linux-image-4.15.0-38-generic

e apt-get install linux-headers-4.15.0-38-generic

e apt-get install linux-modules-extra-4.15.0-38-generic

e apt-get remove linux-modules-extra-4.15.0-38-generic
4.2.3.1 ZESMEHRB IR B

1. i ALEEAT N EAY Quartus Pro Programmer 17.1.1 AV H §%
cd /home/<user>/Downloads.

2. #fT Quartus Pro Programmer % 7EFE :
sudo chmod +x QuartusProProgrammerSetup-17.1.2.304-1inux.run

sudo ./QuartusProProgrammerSetup-17.1.2.304-1inux.run

ZEEH$% © Jopt/alteralintelFPGA_pro/17.1
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http://fpgasoftware.intel.com/17.1/?edition=pro&platform=linux&download_manager=direct
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Installing Quartus Prime Pro Edition Programmer and Tools 17.1.2.304
Installation Directory {intel)

Specify the directory where Quartus Prime Pro Edition Programmer and Tools 17.1.2.304 will be installed

Installation Directory | JoptfalterafintelFPGA_pro/17.1 | ro

InstallBuilder

< Back ]l Next > ][ Cancel

4.2.3.2 2285 OpenVINO™ HIfZ. O TTHE

1. S5HEAGEFRT N #kY OpenVINO toolkit HY H % - THERHY H #%/E ~/Downloads ; FHE%HY
TEZELTHE
I_openvino_toolkit_fpga p_<version>.tgz.
R AR B ##e02 CE SE A - SERIBIRETan AR N FIRYRREA -

cd ~/Downloads

2. fRERYE 19z TR
tar -xf 1_openvino_toolkit_fpga_p_<version>._tgz

@y —(f4% k& |_openvino_toolkit_fpga p_<version> fYH§E -

3.# A 1_openvino_toolkit fpga p <version> H§f :

cd 1 _openvino_toolkit _fpga_p_<version>
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4. #7748 install_cv_sdk_dependencies.sh g% :
sudo ./install_cv_sdk _dependencies.sh

Befs <& NHAL 2 MERES IR MR E -

5. B GLSE GUI - ER{E B M AR T HANE - SR — -
P GUI A E B AR -
sudo ./install_GUI.sh

6. fida DAVSHHR(E -
BALESERK, o BERKIE T PTG E BRI R -

4.2.3.3 5REIREEE

1. fafH £ 48y PCle 5% -
Ispci | grep -i Altera
BN BB A EE

01:00.0 Processing accelerators: Altera Corporation Device 2494 (rev 01)

2. i Intel Resource Center T# fpga_support_files.tgz » FZEILAEZAHELR
FPGA fiifE1 OpenVino ] iF#i#E(E o

3. HEAPT NEAVRE RN AL B R A
tar -xvzF fpga_support_files.tgz

4, # A fpga_support_Ffiles H§f -

5. WERGEI I+ (superusen 577 -

sudo su

6. B Hrak fpga support files:
cd /home/<user>/Downloads/fpga_support_files/

7.7%¢ fpga_support_files H2$tF] setup_env.sh feEzkke% EIREEEE] o
source setup_env.sh



http://registrationcenter-download.intel.com/akdlm/irc_nas/12954/fpga_support_files.tgz
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8. #fT fpga_dependencies #% > 3% OpenCL T2 Ubuntu & S0 LR A -
-/install_openvino_fpga dependencies.sh

14  3) Intel Vision Accelerator Design with Intel Altera 10 FPGA (IEI Mustang-F100-A10).

root@iei-SERO: /home/iei/Downloads/fpga_support_files# ./install_openvino_fpga_dependencies.sh

Would you like to setup an F ct an option below.
Select (1) for MNone, (2) Inte rriae 18 GX FPGA Development Kit, (3) for Intele Vision Accelerator D
esign with Intele Arriae 10 A (IEI Mustang-F100-A10):

Arriae 10 GX FPGA Development Kit
3) Intele Vision Accelerator Design with Intele Arriae 10 FPGA (IEI Mustang-F100-A18)
#? 3
Selected:

The NEO OpenCL GPU driver is required for using the GPU with OpenVINO. Would you like to install it?
Please select (y/n)
y

ER ¢ BAPH shell B5FHIHFR OpenVINO™ ERIESEEY o (RIRATBEE— (I 7 A0k At e 2
e

9. B F AL AZEFEE Intel® Arria® 10 FPGA #J Intel® Vision Accelerator Design

T}i_k‘ ° Eﬁu;L\T{E/EJEéU PCle —E
Ispci | grep -i Altera

(Bl FEARFERS -
01:00.0 Processing accelerators: Altera Corporation Device 2494

(rev

10. FITLLTHES ¢

aocl install

11. $TLAMES ¢

aocl diagnose

1£E%] DIAGNOSTIC_PASSED &G T~ 8% -
A EE(E ] Intel FPGA RTE for OpenCL 2L, FP11 5 FP16 3% AOCX &%
aocl program aclO $<BITSTREAM_DATA_TYPE>.aocx

Page 25
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ALTEERT
FP11

5-0_PL1_FP11 Alexnet_GoogleNet.aocx
5-0_PL1_FP11_ELU.aocx

5-0 PL1 FP11_Generic.aocx
5-0_PL1_FP11_MobileNet_Clamp.aocx
5-0_PL1_FP11_ ResNet.aocx
5-0_PL1_FP11_RMNet.aocx
5-0_PL1_FP11_SqueezeNet.aocx
5-0_PL1_FP11 TinyYolo_SSD300.aocx
5-0_PL1_FP11 VGG.aocx

FP16

5-0_PL1_FP16_AlexNet_GoogleNet_SqueezeNet.aocx
5-0_PL1_FP16_MobileNet_Clamp.aocx

FH 4-2: OpenVINO R5 fir 15 Fr BaEmAE

4.2.3.4 FHEEE, Intel® Arria® 10 FPGAHJIntel® Vision Accelerator
Design

5B Intel FPGA RTE for OpenCL #&1) FP11 5 FP16 fir T 3% & AOCX fé

aocl program aclO $<BITSTREAM_DATA_ TYPE>_aocx

IT the below error message appear “aocl program: Program failed.”,
that means you may have bitstreams versions compatible issue and
have to update the bitstreams via FPGA download cable.
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Call "aocl diagnose <device-names>" to run diagnose for specified devices

Call "aocl diagnose all" to run diagnose for all devices

iei@iei-SERO:~5 aocl program acl® /home/iei/Downloads/2-0-1_PL1_FP11_Generic.aocx

aocl progra Running program from /fopt/altera/aocl-pro-rte/aclrte-linux64/board/hddlf_1150_sg1/linux64/Llibexec

Programming device: al®gx_lddrd : Intel Vision Accelerator Design with Intel Arria 1@ FPGA (aclal®_1150_sgl@)
p Reprogramm1ng device [8] with handle 1

MMD INFO : [aclal®_1150_sgl@] PR base and impert compile IDs do not match

MMD INFO : [aclal®_1150_sgl®] PR base ID currently configured is 8x389dd9fe

MMD INFO : [aclal®_1150_sgl®] PR import compile expects ID to be 8x25el4e25

MMD INFQ : [aclal®_1150_sg1@] Falling back to JITAG programming instead of PR

MMD INFO : Autodetect Cable not found!!

MMD INFO : setting Cable to default value 1

MMD INFO : setting Device Index to default value 1

MMD INFO : executing "quartus_pgm -c 1 -m jtag -o "P;reprogram_temp.sof@1""

mmd program_device: Board reprogram failed
OpenCL Notification callback: Reprogram of device failed
Failed clCreateProgramWithBinary.
Error code: -2
aocl progra Program failed.
iei@iei-SERO:~$

AERE A FPGA N EEEGR AL, FP11 B¢ FP16 {ir T ita% e AOCX fEZE -
1. FPGA THy#PERI%#E] USB Hipzgsiil FPGA Hipzss

2. B ALL NS 2K B FPGA aocx :

aocl flash aclO $<BITSTREAM_DATA_TYPE>_aocx
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5.1 BEBERE(E TR

TR B A Sl AU RE 2R 35 8 AU B 2B T 2. (Model Optimizer) - 55 i B A 2 i i /Y
BHAE script {2 Caffe fEARAVIEAIRAELTH -

R BRI TP RN BT R e A R (LT - S8R ERE R Model
Optimizer Developer Guide #J Custom Layer 45 »

1. EABRRECT AR E e
cd /deployment_tools/model_optimizer/install_prerequisites

2. EHET Caffe FARIREZRHY script » Il ©
sudo ./install_prerequisites _caffe.sh

3. EHEET MXNet BAIREZRHY script » HIf -
sudo ./install_prerequisites_mxnet.sh

4, FEE{T TensorFlow FERFEZERY script » Al ¢
sudo ./install_prerequisites_tf.sh

5. BARABRSE A\ BRI T — Ll 2 DAY A LAY BT {E Model Downloader [-Hif5
1E#E1T downloader.py 1% il > 55377 sudo pip install yaml- 1 OpenVINO toolkit
TR IR A T IR T Ak -

cd

/opt/intel/computer_vision_sdk fpga <version>/deployment_tools
/model_downloader/

./downloader.py



https://software.intel.com/en-us/articles/OpenVINO-ModelOptimizer
https://software.intel.com/en-us/articles/OpenVINO-ModelOptimizer

VN A WA TESE NS RN E = oo TA s S =

] @®
|E|,, integration!Corp.
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5.2 (FREERE(ETR

T S5 AP 2Rl > WA IR R EE T B TR SR Caffe fBEIRIhETr
Intermediate Representation (IR)f&Z - {Fi=({#EHaF - Model Optimizer Python script &r
4 prototxt f1 caffemodel 522 DLEE HH i 48 4% iy . xml F1.bin $A8EE7 4 -

GEH LT RIEREZE

= IDBEE - R IORERY . xm I A
»  AISOEAVERTE - SEEEN RS EREERN - bin fEZK

ERE HUSARBEAREC T RS S BRERIHET &

python3 mo_caffe.py --help.

1. ERERCERIREE

source /opt/intel/computer_vision_sdk_<VERSION>/bin/setupvars.sh

AR © BAPA shell BFHIHER OpenVINO™ FRIFESEEY - {RJR A]BEE— {7 AAOK ARoE 28 -

2. Hf5 AlexNet 2 ResNet 16y mean file » [FHFS TR L LAYZRIR -
= AlexNet mean file {II'® :

http://dl.caffe.berkeleyvision.org/caffe ilsvrcl2.tar.qz
= ResNet mean file {iI & :

https://qgithub.com/ry/tensorflow-resnet/tree/master/data

3. #E A Model Optimizer H#f :

cd
/opt/intel/computer_vision_sdk fpga <VERSION>/deployment_tools
/model_optimizer



http://dl.caffe.berkeleyvision.org/caffe_ilsvrc12.tar.gz
https://github.com/ry/tensorflow-resnet/tree/master/data

A NN R TR, e T m T TR RS s RS A s W VRS
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4. FEEAEMRENESRIERIR caffemodel B prototxt f&ZE #h{T mo_caffe.py - fE£EH
IR #8HF > FP11 fir e A FP16 EkEHAY -
-- AlexNet = ResNet iF :

python3 mo_caffe.py --input_model $<CAFFEMODEL> --input_proto
$<PROTOTXT_FILE> -n $<NAME_OUT> --data_type $<DATA_TYPE> --scale
1 --mean_Tfile $<MEAN_FILE> --output_dir $<XML_PATH>

-- GoogleNet, SqueezeNet, VGG16 = SSD300 FfifEs » FEHEFEIME DI AR ERIEE ¢

python3 mo_caffe.py --input_model $<CAFFEMODEL> --input_proto
$<PROTOTXT_FILE> -n $<NAME_OUT> —-data_type $<DATA TYPE> --scale
1 --mean_value [104,117,123] --output_dir $<XML_PATH>

-- MobileNet v1 &1 MobileNet v2 $0 - f2 (EEEFIR 2R BP9 (E DU f R A0AE ¢
python3 mo_caffe.py --input_model $<CAFFEMODEL> --input_proto
$<PROTOTXT_FILE> -n $<NAME_OUT> --data_type $<DATA_TYPE> --scale
58.824 --mean_value [104,117,123] --output_dir $<XML_PATH>

PE=S

BB R (B T HiEfh Caffe IAUMHREHE R » 55275 Model Optimizer to Convert Caffe*

Models

REFAMEL R 2 (R (L T B MXNet RELEUAHREEEN » 552%% Model Optimizer to Convert
MXNet* Models

RBE AR (E T ELiEi#A TensorFlow fEEIFHRIEER - 552% Model Optimizer to Convert
TensorFlow* Models
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BEEEERHE A cmake 217 FFZ =B

1. MRS E R
source
/opt/intel/computer_vision_sdk <VERSION>/bin/setupvars.sh

SERE ¢ BIEA shell BSIEEIH: OpenVINO™ SIS « k7N AT BF (BT A A0k AR
Y -

2. G AHERES M H
cd
/opt/intel/computer_vision_sdk fpga <VERSION>/deployment_tools
/inference_engine/samples/

3. JEIr—{# build HEE -
mkdir build

4. #E A Inference Engine samples build H#f :

cd
/opt/intel/computer_vision_sdk fpga <VERSION>/deployment_ tools
/inference_engine/samples/build/

5. T cmake ZREHZ ARG E A Makefiles :
sudo cmake -DCMAKE_BUILD_TYPE=Release
/opt/intel/computer_vision_sdk_fpga_ <version>/deployment_tools
/inference_engine/samples/

6. i EREAE

make

make install

7. HERbuild HELE - LB - IR |
cd
/opt/intel/computer_vision_sdk fpga <VERSION>/deployment_tools
/inference_engine/samples/build/intel64/Release/

% H AR NRE RN SEBGE B 0 BR -
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Agg:

AL SESE A S b —EE TR A 25 B RE PR HE 1T {8 FH E I AR X ]

YRR -

AERS E AR BHITE - 2 BRI - B A ¢

python3 mo_caffe.py —help

7.1 JfE{bclassification_async_Sample

B AlexNet ¥fREEuf]

cd
/opt/intel/computer_vision_sdk fpga <OPENVINO_VERSION>/deploym
ent_tools/inference_engine/samples/build/intel64/Release/

export CL_CONTEXT_COMPILER_MODE_INTELFPGA=3

sudo cp
/opt/intel/computer_vision_sdk_fpga <OPENVINO_VERSION>/deploym
ent_tools/demo/squeezenetl.l. labels $<XML_PATH>

mv squeezenetl.l_labels alexnet fpl6.labels

./classification_sample_async -m $<XML_PATH>/alexnet_fpl6.xml -i
$<IMAGE_PATH> -d HETERO:FPGA,CPU -ni $<ITERATION_NUMBER> -nireq
2

B LR RN 96 1Y AlexNet F (]
cd
/opt/intel/computer_vision_sdk_fpga <OPENVINO_VERSION>/deploym
ent_tools/inference_engine/samples/build/intel64/Release/

export CL_CONTEXT_COMPILER_MODE_INTELFPGA=3

sudo cp
/opt/intel/computer_vision_sdk fpga <OPENVINO_ VERSION>/deploym
ent_tools/demo/squeezenetl.l. labels $<XML_PATH>

mv squeezenetl.l.labels alexnet fpl6.labels

-/classification_sample_async -m $<XML_PATH>/alexnet_fpl6.xml
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“for 1 in {1..96}; do echo -n “<IMAGE_PATH>";done”~ -d
HETERO:FPGA,CPU -ni $<ITERATION_NUMBER> -nireq 2
I FafH classification_async &y FP16 &fliEAY ; % AlexNet $#48% - 1000 iterations
B nireq %k 2

[ INFO ] InferenceEngine:
APl version ............ 1.4

[ INFO ] Parsing input parameters

[ INFO ] Parsing input parameters

[ INFO ] Files were added: 1

[INFO]

Jopt/intel/computer_vision_sdk 2018.4.420/deployment_tools/demo/car.png
[ INFO ] Loading plugin

APl version ............ 14
Build ....ceeennnneee. heteroPlugin
Description ....... heteroPlugin

[ INFO ] Loading network files

[ INFO ] Preparing input blobs

[ WARNING ] Image is resized from (787, 259) to (227, 227)
[ INFO ] Batch sizeis 1

[ INFO ] Preparing output blobs

[ INFO ] Loading model to the plugin

[ INFO ] Start inference (100 iterations)

[ INFO ] Processing output blobs

Top 10 results:

Image /opt/intel/computer_vision_sdk_2018.4.420/deployment_tools/demo/car.png

479 0.7527428 label car wheel
511 0.0757053 label convertible
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436 0.0745316 label beach wagon, station wagon, wagon, estate car, beach waggon,
station waggon, waggon

817 0.0466407 label sports car, sport car

656 0.0310694 label minivan

661 0.0056141 label Model T

581 0.0031988 label grille, radiator grille

468 0.0030763 label cab, hack, taxi, taxicab

717 0.0023221 label pickup, pickup truck

627 0.0016857 label limousine, limo

Top 10 results:

Image /opt/intel/computer_vision_sdk_2018.4.420/deployment_tools/demo/car.png

479 0.7527428 label car wheel

511 0.0757053 label convertible

436 0.0745316 label beach wagon, station wagon, wagon, estate car, beach waggon,
station waggon, waggon

817 0.0466407 label sports car, sport car
656 0.0310694 label minivan

661 0.0056141 label Model T

581 0.0031988 label grille, radiator grille
468 0.0030763 label cab, hack, taxi, taxicab
717 0.0023221 label pickup, pickup truck
627 0.0016857 label limousine, limo

total inference time: 1048.9667654

Throughput: 95.3319050 FPS

[ INFO ] Execution successful
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7.2 object_detection_ssd
SSD300 i :

cd
/opt/intel/computer_vision_sdk fpga <VERSION>/deployment_tools
/inference_engine/samples/build/intel64/Release/

export CL_CONTEXT_COMPILER_MODE_INTELFPGA=3

./object_detection_sample_ssd -m $<XML_PATH> -i $<IMAGE_PATH> -d
HETERO:FPGA,CPU -i
$<OPENVINO_INSTALLATION>/deployment_tools/inference_engine/sam
ples/build/intel64/Release/lib/libcpu_extension.so

7.3 HAth g B

B EAME ARG A AEE A Intel® Arria® 10FPGA [y Intel® Vision Accelerator
Design %47 - ARHA{TE OpenVINO™ toolkit 7T & FIRTMHEIEH > 552k

Inference Engine Sample documentation

AET iR 25 A B ] R TEAN SRR » 552664 Intel Pre-trained Models.

FE IR EI FrfsE AL
classification_sample Model downloader - AlexNet
classification_sample_async Model downloader - AlexNet
hello_autoresize_classification Model downloader - AlexNet
hello_request_classification Model downloader - AlexNet
interactive_face_detection_sample face-detection-retail-0004

age-gender-recognition-retail-0013
head-pose-estimation-adas-0001

security_barrier_camera_sample vehicle-license-plate-detection-barrier-0007
vehicle-attributes-recognition-barrier-0010
license-plate-recognition-barrier-0001

object_detection_demo faster_rcnn_vggl6
object_detection_sample_ssd person-detection-retail-0013
object_detection_demo_ssd_async person-detection-retail-0014

validation_app Model downloader - AlexNet
segmentation_demo fcn8_FP16

multi-channel-demo face-detection-retail-0004

benchmark_app person-vehicle-bike-detection-crossroad-0078

FHR 7-1. u[{EEEHA Intel® Arria® 10FPGA HY Intel® Vision Accelerator Design _E#,
TTHYERR



https://software.intel.com/en-us/articles/OpenVINO-IE-Samples
https://software.intel.com/en-us/openvino-toolkit/documentation/pretrained-models
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8.1 ZHERK

BERERRK ¢

= Mustang-F100-A10 -
= Hig# PCle x8 =LA EAyEE R E A B
= USB ## Micro USB 7Hf47

s

1. BFEERGRETE

2. % Mustang-F100-A10 %4551 PCle 3.0 x8 (221 |) #HfE N

3. K USB 4R LAY USB 250 B1EE i M 4% » & 55 —BHAY Micro USB $3 5 B

Mustang-F100-A10 ##$3
4. FFEERERA

FRERK -

* OS: Ubuntu 16.04.03 #£&; 4.15.0.38 fZ0RRAS
* iEi_Mustang_Viewer_F100: 2—{E T 22 - {fif USB HID 7 E i #iE it
Mustang-F100-A10 ({40 FPGAJRE ) {Him%] PC » FIFYELIEREAGIRAE

UIGEA
1. HUSER%EHE - iEi_Mustang_Viewer_F100_V1.0.0.xxxxx.yyyyymmdd.tar.gz
2. [RBRAEAAE o BARSOImMIRAR ST - I A S M ERMEERY H #% -
3. AT RS 2BARGZ T AR -
sudo ./iEi_Mustang_Viewer_F100

lawrence@lawrence-System-Product-Name: ~/Downloads/IEi_Mustang_Viewer_F100

S sudo




Mustang-F100-A10

8.2 BN

FARL IEI Mustang Viewer (& & HiFH LU 2 H - 3¢fi &AL f2t Mustang-F100-A10 (I4H
BREEN > BUfE

*= Vendor: Mustang-F100-A10 #y%i&pg

* Product: FrZdEnyins-RALSE

= Firmware_Version: Mustang-F100-A10 HY#E& R4S

= Product_ID: Mustang-F100-A10 FYZE bk, [HEE kS E ARG
*  SN: Mustang-F100-A10 {7 L5k

Vender: IEI Integration Corp. . 0

Product:Mustang-F100-A10 FPGA Temp. (C)

Firmware_Version=1.0.2.0 Power SOC Temp_ 0

Product_ID=0x516110

SN=W123456789 Fan Speed (RPM) 0
[ DiagnoseResut | fentEMOm o000

Power Condition |

‘ Start ‘




fHFZE A2 T IElI Mustang Viewer Ry “Start” $%#i546528 Mustang-F100-A10 - [LFE
R TR URGS R -

FPGA protection_Alert_temp: i3 FPGA Z# YR (E

FPGA_protection_ShutDown_temp: fi## FPGA BEEAHY &S E

FPGA Diode_Temperature: Hgij FPGA B T{E5E

EM2280_protection_Alert_temp: fi#&s EM2280 #7155 & (H

EM2280_protection_Shutdown_temp: fifZ¢ EM2280 FEEAY RS (E

EM2280_Power_Train_Temp: Hpij EM2280 Power SOC fy T{E&E

EM2280_VIN: EM2280 Power SOC Vg A ZEEE

EM2280_VOUT: EM2280 Power SOC /i H! 25 Bk

EM2280_IOUT: EM2280 Power SOC HifigyH! 28 37t

EM2280_Controller_Temp: Hpij EM2280 Power SOC #2281 TAE R

EM2130_protection_Alert_temp: i EM2130 25178 S (E

EM2130_protection_Shutdown_temp: i EM2130 BEEAMY RS (E

EM2130_VIN: EM2130 Power SOC Hifify A ZEEE

EM2130_VOUT: EM2130 Power SOC fifisH! 25 B8k

EM2130_IOUT: EM2130 Power SOC i - 277

EM2130_Temp: H 7T EM2280 Power SOC f T{E &

Fan_PWM: HFHiE = PWM (&

Fan_Speed RPM: [ FiE#E RPM {H

Card_ID: R5%{E 5 R9FH-~_EAY DIP BrRHEE%EE

LED_Status_PowerLed: LED Z&5FREE 5 TEH 4R FHIE B 1

POWER_CONDITION_VTT_OV6: VTT &EJFIREE ; EAFIEHRIE FER
“Good”

POWER_CONDITION_VCC_12V: VCC 12V &EJEikEE ; EEIF RIS T 8T
“Good”

POWER_CONDITION_VCC_05V: VCC 0.5V & JFiRAE ; EAFEFRE TR
“Good”

POWER_CONDITION_VCC_3V3: VCC 3.3V EJFIREE ; TAEIEHIRBE T 8w
“Good”

7
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= POWER_CONDITION_FPGA_CORE_0V9: FPGA Core EJFIREE ; BAEIEH
MREE MR “Good”

= POWER_CONDITION_VCCT_1V03: VCCT 1.03V & J5REE s EAFIEEIREET
#H~ “Good”

= POWER_CONDITION_VCCH_GXB_1V8: VCCH GXB 1.8V VTT & JF{REE ;
TALEFIRRE MEUR “Good”

= POWER_CONDITION_VCC_1V8: VCC 1.8V HEJFIREE ; EAFIEEINGE FER

“Good”

= POWER_CONDITION_VDDQ_1V2: VDDQ 1.2V EEEiREE ; EAFIERIREE T

2~ “Good”

iEi Mustang Viewer F100 V1.0.0.20181120

Vender: IEl Integration Corp. FPGA Temp. (©)
Product:Mustang-F100-A10

Firmware_Version=1.0.2.0 Power SOC Temp.
Product_ID=0x516110

SN=W123456789 Fan Speed (RPM) 5278

| DiagnoseResult | IR ©

FPGA_protection_Alert_temp=105
FPGA_protection_ShutDown_temp=110
FPGA_Diode_Temperature=53
EM2280_protection_Alert_temp=110.00
EM2280_protection_Shutdown_temp=115.00
EM2280_Power_Train_Temp=46.37
EM22B0_VIN=11.76

EM2280_VOUT=0.95

EM2280_10UT=14.78

EM2280_Controller Temp=47.25
EM2130_protection_Alert_temp=110.00
EM2130_protection_Shutdown_temp=115.00
EM2130_VIN=11.71

EM2130_VOUT=3.29

EM2130_10UT=4.22

EM2130 Temp=52.75

Fan_PWM=69

Fan_Speed_RPM=5278

Card_ID=0

LED_Status PowerLed=1
POWER_CONDITION_VTT_OV6=Good
POWER_CONDITION_VCC_12V=Good
POWER_CONDITION_VCC_05V=Good
POWER_CONDITION_VCC_3V3=Good
POWER_CONDITION_FPGA_CORE_0V9=Good
POWER_CONDITION_VCCT_1V03=Good
POWER_CONDITION_VCCH_GXB_1V8=Good
POWER_CONDITION_VCC_1V8=Good

POWER_CONDITION_VDDQ_1V2=Good

Power Condition
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FLDEE R GRS BN E RS A BHIRIBA

FPGA Temp. (C)

Power SOC Temp.
Fan Speed (RPM) 5278
Fan PWM (%) 69
Power Condition ’ \
TR

FPGA Temp: %7 FPGA_Diode_Temperature (FPGA {yERT TAEERE ) - 75
FEAEAFRA FEIRYIRAR
- &kth  IEE
- E L EEEERRE
- 4L - HUERHPARE
= Power Soc Temp: #&-~ EM2280Parameter_Power_Train_Temp- E-SEEH(L
FAEIREE
- &kth IEE
- B HEE R
- 4L - HUERBHPAR S
» Fan_Speed (RPM): JE 5 RPM €
»  Fan_PWM: HFpiJEHEEZ RPM H

LED f57R~ k&

=  Power Condition: ¥ ~EEJFREE LED (LED_Status_PowerLed).
- Bt EE
- K& RIEE

FR 1 EEILRZETIEFR - 551% IEI Mustang Viewer [HY Stop ##§f -




8.4 ATFRUERTE

Mustang-F100-A10

EREFULHERENEMR (EEIEET) - A ERREEE R ] DU Racskts - 50
HfFRCERME - 551% “Save to Log” ##ifl - #EE R “Save File” Reg - BEIEHEE - B

AR - N&T% “Save” FESIEEFREE -

Salva il File

Look in: i /homeflawrence/Downloads

@ computer| Name
B iEi_Mustang Viewer F100

B lawrence # IntellP_Demo

B linuxdeploygt

“ r

= Size

I-;ulder
Folder
Folder

000 @EDE
Type

Date Modified

20 Nov...:32:24
15 Nov...:23:53
20 Nov...:36:00

File name: ILng

[ save |

Files of type: | File di Testo (*.txt)

+ || X Cancel
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8.5 M HkER

AReREEEE] “"Open Device Failed” g (41 NFR) HHAYEIREDEIRERE -

e open Mustang-F100 HID device Failed

“Open Mustang-F100 HID device failed” FERER]gEE LA TR RNERKAY ¢

1. {#/M "./1Ei_Mustang_Viewer_F100" 55 fERMHERGEHIIE ZE 0 TRARE = CREFRA
)

2. [EFE RS IEi_Mustang_Viewer_F100 A TRH#EZ (REFRATE)

3. Ak USB-microUSB &r#HEE] PC sfiizf

AT A R
1. FTRA& It

2. HE ARFFBRAEHITEZE SR

3. (EHELTHESFTRAESC
sudo ./iEi_Mustang_ Viewer_F100
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B.1 BEREFRK

FRAgnRIE] PCle H 4 A A Ispei f1 aocl #E/ T2 84£ (i A aocl program acl0 <.aocx>
52 B CER - AT 24 [0 E AR E e e o PTRRHYBERS s (A EdE -

AR T WARAEHY OpenVINO toolkit fiAEL Mustang-F100-A10 -REYfALTTER A AEZ - A
FH3 0 /EE (T FPGA programmer kit A S5 37 FPGA {7 e85k -

St =

FPGA programmer kit
NEETE
- Intel FPGA [ Eifeay

- USB R

- USB Blaster

SRR L
- Ff Intel FPGA NG T
Mustang-F100-A10 FPGA 278

SER 2
- ¥ USB 4+ PC _Ffy USB B8
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B.2 & E{ED R

A R

HEZRFE AN 7 % boardtest_2ddr base.sof 1 boardtest 2ddr_top.aocxe
FF4EENEE R README fE %

Step 1. NELIIZEE Intel® Quartus® Prime Pro Edition Programmer, version 17.1.1.

Software Update Only
Use this option if you already have the Quartus Prime software installed and just want the updates.

Software and IP Updates (Latest)

Quartus Prime Software v17.1 Update 2 o
*¥ou must have the base software installed before installing the update.

“Important Note: For Winzip users, you need to download version 22 or newer if your existing
WinZip software cannot unzip the tar file, you also need to turn the TAR file smart CR/LF
conversion option off to make it work correctly. The option can be found through settings
menu -> WinZip options -> Advanced or Miscellaneous tab.

Size: 16.0 GB MD5: 3AFEDFOB2B78A03F28ABDB29CB4666A4

Intel FPGA SDK for OpenCL Pro Edition v17.1 Update 2
Size: 893.7 MB MD5: OE7438C385BBET7OD92ESCF2ZB32EEG4A2

Intel FPGA Runtime Environment for OpenCL Pro Edition v17.1 Update 2
Size: 9.9 MB MD5: DC23E1ACSEFSFOF1055BBE620C16C36C

DSP Builder Pro Edition v17.1 Update 2
Size: 56.3 MB MD5: 97FECCCBE2AFDA1CBFFECATZ0134D013

Quartus Prime Pro Edition Programmer and Tools v17.1 Update 2
Size: 437.6 MB MD3: B6A32565EDDBE0ACOT7DEE0D2 196EFES

Intel FPGA Runtime Environment for OpenCL Linux x86-64 RPM
Size: 2.0 MB MD5: B44D9DCF7BDAFB882633F9F76A2ASBBES

Intel FPGA Runtime Environment for OpenCL Linux Cyclone V SoC TGZ
Size: 1.0 MB MD5: 1EADOEBABT557DD95E0661 CECOATEOD

Intel FPGA Runtime Environment for OpenCL Linux x86-64
Size: 9.9 MB MD5: DC23E1AOBEF5F9F1055BEE620C16C36C

Intel FPGA Runtime Environment for OpenCL Windows x86-64
Size: 11.9 MB MD5: 6EB99EGD155945FAF64AFOD7SETBEEET

© 000 00 O ©

Complete Download

Use this option if you do not have the latest version of the Quartus Prime software installed and want to
download the software and the update together. Please note, this complete package only includes
update to Quartus software. If you need updates to other products such as Intel FPGA SDK for OpenCL
or DSP Builder, you need to download and install them individually. Also note, you need to run the
update installer (17.1.2) after you install the base version (17.1).

Quartus Prime Pro Edition Software Update 2 (Device support included)@

Quartus-pro-17.1.2.304-linux-complete.tar o
Size: 59.0 GB MD5: C2F0962175A16C626CFECBDEOAFGFBFO

[+ Show Archived Software Updates



http://fpgasoftware.intel.com/17.1/?edition=pro&platform=linux&download_manager=direct#tabs-5http://fpgasoftware.intel.com/17.1/?edition=pro&platform=linux&download_manager=direct

Mustang-F100-A10

= Hide Archived Software Updates

Software and IP Updates (Archived)

Quartus Prime Software v17.1 Update 1
*You must have the base software installed before installing the update.
Size:z 15.8 GE MD5: 088172 1E5EDSCFO304497D3EB0EDECT

Intel FPGA SDK for OpenCL Pro Edition w17.1 Update 1
Sizez 893.7 MB MD5: 23C0B92F59CEB1 2FOCT9FAGIDEEEBCEOA

Intel FPGA Runtime Environment for OpenCL Pro Edition v17.1 Update 1
Sizez 9.9 MB MD5: 08C1182CCES1DFADAAST SFE25E2B58DB

DSP Builder Pro Edition v17.1 Update 1
Sizez 56.3 MB MD5: E31D4E498415025973695E5C1EFG11 2F

Quartus Prime Pro Edition Programmer and Tools v17.1 Update 1
Sizez 437.7 MB MD5: 11725D84FE7773D82C06CC56CEET104B7

Intel FPGA Runtime Environment for OpenCL Linux x86-64 RPM
Size: 2.0 MB MD5: BEOFFSAETEFAB2T7F55262 1EC56470545

Intel FPGA Runtime Environment for OpenCL Linux Cyclone V SoC TGZ
Sizez 1.0 MB MD5: OEG58B6133AA902F60B475777BAS94CF

Intel FPGA Runtime Environment for OpenCL Linux x86-64
Sizez 9.9 MB MD5: 08C1182CCEBS1DFADAABT 5FE25E2B58DE

Intel FPGA Runtime Environment for OpenCL Windows x26-64
Size: 117.9 MB MD5: A759C4300F503AT7C54B736EDCIATFOA

Quartus Prime Pro Edition Software Update 1 (Device support included) €
Size: 58.8 GB MD5: C8231E3B97ECE856099F6464630249677

o
O
o
(¥
O
O
o
O
(¥ ]
O

ElF= B-1: Intel BYEE &R

Step 2: # Intel® Quartus® Prime Pro Programmer ¥ & RAVERIE SR EA ©
export PATH=/opt/intelFPGA pro/17.1/qprogrammer/bin:$PATH

Step 3: Connect the cable between the board and the host system. Use the letter codes
in the diagram below for the connection points. N FH1 T 1% 2475 > [y 7
& o HPEREE SN B h AV RS -
- RFEBERAY B Uil EA R B B L -
- PR F Uil E] FPGA TNak4R LHY F B -
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BlE B-2: 1% JTAG MO EE&E] Intel® FPGA TR

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

ST Intel FPGA "FGEBEGRARAI /27 root IE[RIVIN RHEI TR - JERIFT#)46
{EfZTCEI - 4% Intel FPGA "Nl EER o] BLff ! Tk

sudo cp 51-usbblaster.rules /etc/udev/rules.d

7 Intel &L, NEL 51-usbblaster.rules fEZE o

EnGEAG ST Intel FPGA Tk ZE 4 KB IJTAG #i$% -
T DL fE<BSP_package>r# %] BSP 74 -

TNk tgz R ARERLE DL T ARZE
tar -xvf <BSP_package>.tgz

72 LU SR AR K 1 (57 bringup REZE5kE
- boardtest_1ddr_base.sof

- boardtest_1ddr_top.aocx

Ry 7 A Intel FPFA T BEapBa@nie = - 55817 jtagconfig
Jtagconfig



http://registrationcenter-download.intel.com/akdlm/irc_nas/12954/FPGA_support_files.zip
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Step 10:

Step 11:

Step 12:

Step 13:

Step 14:

HBHS EPFLLAN MY [E]FE
1) USB-Blaster [1-6]

02E660DD  10AX115H1(.|E2]ES)/10AX115H2/ ..

4REE Intel® Arria® 10 FPGA < E#J FPGA

quartus_pgm -c 1 -m JTAG -0 “p;boardtest 1lddr_base.sof

EIEEI Y 24 - 218 0 F LY TIHF% FPGA R -
WHERR%Z PCle RrIHHEDIIE] » ST
Ispci | grep -i Altera

S EPR LA N AY[E(E

01:00.0 Processing accelerators: Altera Corporation Device
2494 (rev 01)

HiTiES

aocl diagnose

FENFR ¢ BRI ABHIRPIRCIEES - B HGHRR S X E R B
boardtest_1ddr_base.sof E#i4f2%] FPGA th o B2 IbTE T0E - 35 JTAG
FI Intel® Quartus® PrimePro Edition 17.1.1 #EERE A S RPISCIBERETTHRE - &
FE T #; full Intel® Quartus® Prime Pro Edition software, version 17.1.1.

export QUARTUS ROOTDIR=$<QUARTUS PATH>/quartus

aocl flash aclO boardtest_1ddr_top.aocx
RARA £ 2SR > MR EIT TR -

{7 aocl diagnose DAMEZZHIAGEERINSERY o MAERAEFR RER TS



http://fpgasoftware.intel.com/17.1/?edition=pro&platform=linux&download_manager=direct
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SRS TRV AR FTRE S EEIRE - A S8 TAZATA o] B e -
& T S BEAR e A T A AR pe B B EE B

»  JEBIRER - AFRERERESEE S T A A S SR IR E M BUF A ARUE T E
YRR -
» BCERER ¢

RIBEEIDEZ S GHIHUE - &8 ARWVAERRATATT XEIRERARE YRR
23 (FE) WETESRREEY PSSO b - TR - e
RN SN EI SRR ERS - ECFHEHE BT HEEEE
anfF o BE IR E R e R B S M AT A A Sn YR - Y e BT
— o YRR B T H AT BRER R S T -

o G ER S AR P 2 B PR T EE an Y A BRI BEAR E -
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TRIIEAE GRS AR A E S A EN -

AR - IR FHRE) * Mustang-F100-A10
Equipment name Type designation (Type)
RS R HALET R
Restricted substances and its chemical symbols
BE5T(Unit) o = 4 NE# EQLY =S SR KB
L‘ 5 = Hexavalent [Polybrominated | Polybrominated
ead Mercury [ Cadmium h : biohenvl diohenvl eth
(Pb) (Hg) (Cd) c rorr+1€|3um iphenyls iphenyl ethers
(Cro) (PBB) (PBDE)
ERIEERRR
Printed Circuit O O O O O O
Board
& RIS
Metal Fasteners O O O O O O
BEELS
Cable Assembly O O O O O
EitiBattery O O O O O

51 SEH0. 1wt %” K VEH0.01wt % RIERAME Bttt a B H o thE B A -

Note 1 : “Exceeding 0.1 wt %" and “exceeding 0.01 wt %" indicate that the percentage content of the restricted
substance exceeds the reference percentage value of presence condition.

#%52. "O” HiEZERAMEZ Botha BB E YL e B

Note 2 : “O" indicates that the percentage content of the restricted substance does not exceed the percentage of reference
value of presence.

53, N7 GiaERAYE REEREE o

w_nm

Note 3 : The “—" indicates that the restricted substance corresponds to the exemption.
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