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Chapter 1

OpenVINO Toolkit Installation

1.1 About the Guide

This document will show you how to set up the OpenVINO development environment, including how to
install the Intel® Distribution of OpenVINO toolkit for Linux with FPGA Support on your PC, how to set
up the OpenVINO start kit, configuring and programming the Kit.

1.2 Introduction

This chapter described how to install the FPGA OpenVINO toolkit under Linux OS environment. The Intel®
Distribution of OpenVINO toolkit for Linux with FPGA Support, the version of Linux that users can install
is as follows:

® Ubuntu 16.04.x long-term support (LTS), 64-bit
® CentOS 7.6, 64-bit
® Yocto Project Poky Jethro v2.0.3, 64-bit

In this guide, we will use Ubuntu 16.04.3 long-term support (LTS), 64-bit version with kernel 4.8 for
installation and introduction. For OSK, please make sure the Linux kernel version is not higher than
4.8. Refer to Appendix to lower Linux kernel version if necessary.

To download The Intel® Distribution of OpenVINO toolkit for Linux with FPGA Support, please go to the
link below (File name: |_openvino_toolkit_fpga p 2019.1.094.tgz; Size: 2344 MB):

http://reqistrationcenter-download.intel.com/akdlm/irc nas/15381/l openvino toolkit fpga p 2019.1.094.
tgz

Note: To use the OpenVINO toolkit for the OpenVINO starter kit, you can only use the OpenVINO toolkit
version in the link above.
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1.3 Install OpenVINO Toolkit for Linux with FPGA Support

OpenVINO Toolkit for Linux with FPGA Support installation steps are described as below:
1. Copy the |_openvino_toolkit_fpga p_2019.1.094.tgz OpenVINO installation package to the desktop.
2. Open the Terminal in the Linux, and type “sudo su” to switch to root (super user).

3. Unzip the .tgz compressed file: tar xvzf |_openvino_toolkit_fpga p_2019.1.094.tgz, the default path is
|_openvino_toolkit_fpga p 2019.1.094, as shown in the figure below.

® ® @ root@osk: /home/terasic/Desktop

terasic@osk:~$ sudo su
[sudo] password for terasic:
root@osk: /home/terasic# cd Desktan!

root@osk: fhomefterasic/Desktop# tar xvzf 1 _openvino_toolkit fpga p 2019.1.094.tg
d
L_openvino_toolkit fpga p 2019.
1_openvino_toolkit_fpga_p_2019.
1_openvino_toolkit_fpga_p_2019.
1 _openvino toolkit fpga p 2019.

.094/

.094 /pset/f

.094 /pset/32e/

.094 fpset/32e/libz/
.094/psetf32eflibz/1libz.s0
.094/psetf32eflibz/1libz.50.1
.094/psetf32eflibz/1libz.s0.1.2.11
.094 fpset/32e/platforms/

.094 /pset/32e/platforms/libgxcb.so
.094/psetf3zefqt/
.094/psetf32efqt/libQt5Core.s
.094 /psetf32efqt/1libQt5Core.so0.
.094 /pset/32e/qt/libQt5Core.so.
.094 /pset/32efqt/libQt5Core.so.
.094/psetf32e/qt/1libQt5DBus.so
.094 /pset/32e/qt/1ibQt5DBus.s0.
.094 /pset/32e/qt/1ibQt5DBus.s0.
.094 /pset/32e/qt/1libQt5DBus.s50.
.094/psetf32e/qt/1ibQt5Gui.s0

1 _openvino_toolkit fpga p 2019.
1_openvino_toolkit_fpga_p_2019.

1 _openvino toolkit fpga p 2019.
1_openvino_toolkit fpga p 2019.
1_openvino_toolkit_fpga_p_2019.
1 _openvino toolkit fpga p 2019.
1 _openvino toolkit fpga p 2019.
1_openvino_toolkit_fpga_p_2019.
1 _openvino_toolkit_fpga_p_2019.
1 _openvino toolkit fpga p 2019.
1_openvino_toolkit_fpga_p_2019.
1_openvino_toolkit_fpga_p_2019.
1 _openvino toolkit fpga p 2019.
1 _openvino_toolkit fpga p 2019.
1_openvino_toolkit fpga p 2019.

R R R R R e e e e R R e b e

4. Enter folder |_openvino_toolkit_fpga p 2019.1.094, then input command Is to view the files contained
in the current installation package directory, as shown in figure below.

.

root@osk: /home/terasic/Desktop/l_openvino_toolkit_fpga_p_2019.1.094

1 _openvino toolkit fpga p 2019.1.894/rpm/intel-openvino-openvx-ubuntu-2019.1.094
-2019.1-094.x86_64.rpm

1_openvino_toolkit_fpga_p 2019.1.094/rpm/intel-openvino-openvx-yocto-2019.1.0894-
2019.1-094.x86 64.rpm

1_openvino_toolkit_fpga p 2019.1.094/rpm/intel-openvino-setupvars-2019.1.094-201
9.1-094.x86_64.rpmn

1 _openvino_toolkit fpga p 2019.1.894/EULA.txt

1_openvino_toolkit_fpga p 2019.1.094/PUBLIC_KEY.PUB

1 _openvino_toolkit_fpga p 2019.1.094/install.sh

1 _openvino_ toolkit fpga p 2019.1.0894/install GUI.sh
1_openvino_toolkit_fpga_p 2019.1.094/install_openvino_dependencies.sh

1 _openvino_toolkit_fpga p 2019.1.094/silent.cfg

root@osk: /home/terasic/Desktop# 1s

1_openvino_toolkit_fpga_p_2019.1.094

pic

QuartusProgrammerSetup-17.1.0.5%28-1inux.run

root@osk: /home/terasic/Desktop# cd 1 _openvino_toolkit fpga p 2019.1.094
root@osk: /home/terasic/Desktop/1_openvino_toolkit fpga p 2019.1.094# 1s
EULA. txt install_openvino_dependencies.sh pset rpm
install_GUI.sh install.sh PUBLIC_KEY.PUB silent.cfg
root@osk: /home/terasic/Desktop/l openvino toolkit fpga p 2019.1.094% |J]
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5. Execute ./install_openvino_dependencies.sh to run the script files, install some dependency files. The
execution result is shown in the figure below.

@ S E root@osk: /home/terasic/Desktop/l_openvino_toolkit_fpga_p_2019.1.094

-2019.1-894.x86_64.rpm
1_openvino_toolkit fpga p_2019.1.094/rpm/intel-openvino-openvx-yocto-2019.1.094-
2019.1-094.x86_64.rpm

1_openvino_toolkit fpga p_2019.1.094/rpm/intel-openvino-setupvars-2019.1.094-201
9.1-094.x86_64.rpm

1_openvino_toolkit fpga p_2019.1.094/EULA. txt

1 _openvino_toolkit fpga p 2019.1.094/PUBLIC_KEY.PUB
1_openvino_toolkit fpga p_2019.1.894/install.sh

1 _openvino_toolkit fpga p 2019.1.094/install_GUI.sh
1_openvino_toolkit fpga p_2019.1.0894/install_openvino_dependencies.sh

1 _openvino_toolkit fpga p 2019.1.094/silent.cfqg

root@osk: /home/terasic/Desktop# 1s
1_openvino_toolkit_fpga_p_2019.1.094

pic
QuartusProgrammerSetup-17.1.08.598-1inux.run

root@osk: /home/terasic/Desktop# cd 1_openvino_toolkit fpga p 2019.1.094
root@osk: /home/terasic/Desktop/1l_openvino_ toolkit fpga p 2019.1.094# 1s

EULA. txt install_openvino_dependencies.sh pset rpm
install_GUI.sh 1install.sh PUBLIC_KEY.PUB silent.cfg
root@osk: /home/terasic/Desktop/1_openvino_toolkit fpga p 2019.1.0894# ./install o
penvino dependencies.sh

It will take a while to complete, please wait patiently. As shown in the figure below, the dependency
files are installed successfully.
@ & & root@osk: fhome/terasic/Desktop/l_openvino_toolkit_fpga_p_2019.1.094

Fetched 605 kB in 55 (111 kB/s)

(Reading database ... 182663 files and directories currently installed.)
Preparing to unpack .../libglib2.0-dev_2.48.2-8ubuntu4.4 amd64.deb .
Unpacking libglib2.0-dev (2.48.2-0ubuntu4.4) over (2.48.2-0ubuntu4.1)
Preparing to unpack .../libglib2.0-bin_2.48.2-8ubuntu4.4 amd64.deb .
Unpacking libglib2.8-bin (2.48.2-0ubuntu4.4) over (2.48.2-0ubuntu4.1)
Preparing to unpack .../libglib2.0-8 2.48.2-8ubuntu4.4 amd64.deb ...
Unpacking libglib2.0-0:amd64 (2.48.2-0ubuntu4.4) over (2.48.2-0ubuntu4.1)
Preparing to unpack .../gstreameri1.0-plugins-base_1.8.3-1ubuntu®.3_amd64.deb .
Unpacking gstreamer1.0-plugins-base:amd64 (1.8.3-1ubuntu®.3) over (1.8.3-1ubuntu
0.2)

Processing triggers for man-db (2.7.5-1)

Processing triggers for libc-bin (2.23-0ubuntus)

Setting up libglib2.0-0:amd64 (2.48.2-8ubuntu4.4)

Setting up libglib2.0-bin (2.48.2-Bubuntu4.4)

Setting up libglib2.®8-dev (2.48.2-0ubuntu4.4)

Setting up gstreamer1.@-plugins-base:amd64 (1.8.3-1ubuntu@.3)

Processing triggers for libc-bin (2.23-8ubuntus)

Reading package lists... Done

Building dependency tree

Reading state information... Done

libpng12-dev is already the newest version (1.2.54-1ubuntui.1).

® upgraded, 8 newly installed, © to remove and 627 not upgraded.
root@osk: /home/terasic/Desktop/l openvino toolkit fpga p 2019.1.094% |J
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6. Install the software core components: users can choose the GUI interface or command line instruction
to install the components. GUI interface installation is recommended and we used GUI interface to show
the installation.

1) Execute command ./install_GUI.sh to start GUI interface installation.

root@osk: /home/terasic/Desktop/l_openvino_toolkit_fpga_p_2019.1.094
Preparing to unpack .../libglib2.@-bin_2.48.2-0ubuntu4.4 _amd64.deb ...
Unpacking libglib2.@-bin (2.48.2-0ubuntu4.4) over (2.48.2-8ubuntu4.1)
Preparing to unpack .../libglib2.0-0_2.48.2-8ubuntu4.4_amdé4.deb ...
Unpacking libglib2.0-0:amd64 (2.48.2-8ubuntu4.4) over (2.48.2-0ubuntu4.1) ...
Preparing to unpack .../gstreamer1.0-plugins-base 1.8.3-1ubuntu@.3 amdé4.deb ...
Unpacking gstreamer1.0-plugins-base:amd64 (1.8.3-1ubuntu®.3) over (1.8.3-1ubuntu
6.2) ...
Processing triggers for man-db (2.7.5-1) ...
Processing triggers for libc-bin (2.23-8ubuntu5) ...
i up libglib2.0-0:amd64 (2.48.2-0ubuntud4.4) ...

up libglibz.0-bin (2.48.2-0ubuntu4.4) ...

up libglib2.0-dev (2.48.2-0ubuntu4.4) ...

up gstreamer1.8-plugins-base:amd64 (1.8.3-1ubuntu®.3)

i triggers for libc-bin (2.23-8ubuntus) ...
Reading package lists... Done
Building dependency tree
Reading state information... Done
libpngl2-dev is already the newest version (1.2.54-1lubuntul.1).
@ upgraded, © newly installed, © to remove and 627 not upgraded.
root@osk: fhome/terasic/Desktop/1l openvino_ toolkit fpga p 2019.1.0894# 1s
EULA. txt install_openvino_dependencies.sh pset rpm
install_GUI.sh 1install.sh PUBLIC_KEY.PUB silent.cfa
root@osk: fhome/terasic/Desktop/1l_openvino_toolkit_fpga_p_2019.1.094% ./install G
UI.sh

2) It will pop up the GUI installation interface, and click Next for next step.
= Intel® Distribution of OpenVINO™ toolkit 2019 R1 for Linux* with FPGA Support

) Welcome Welcome

Welcome to the Intel® Distribution of OpenVINO™ toolkit 2019 R1 for Linux® with FPGA
Support setup program.

Improvement Program The Intel installation wizard will install the Intel® Distribution of OpenVINOG™ toolkit 2019

§ » R1 for Linux* with FPGA Support to your system.

Prerequisites

The Intel® Distribution of OpenVING™ toolkit quickly deplays applications and selutions
that ermulate hurman vision. Based on Convolutional Meural Networks [CHN), the toolkit
extends computer vision (CV) workloads across Intel® hardware, maximizing performance.
The Intel Distribution of OpenVIMD toolkit includes the Intel® Deep Learning Deployment
Toolkit (Intel® DLDT).

e S

Installation

Complete

Before installation please check system requirements and run following script to install
external software dependencies:

sudo -E finstall openvino_dependencies.sh

Please note that after the installation is complete, additional configuration steps are still
required.

For the complete installation procedure, refer to the Installation guide.
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3) Check the accept option, and click Next for next step.
Intel® Distribution of OpenVINO™ toolkit 2019 R1 for Linux* with FPGA Support

End User License Agreement

End User License Agreement for the Intel(R} Software Development Praducts
(Version October 2018)

IMPORTANT INFORMATION ABOUT YOUR RIGHTS, OBLIGATIONS AND THE LISE OF

erequisites YOUR DATA -
PLEASE READ AND AGREE BEFORE DOWNLOADING, INSTALLING, COPYING OR
Options USING

This Agreement forms a legally binding contract between you, ar the company or
other legal entity {"Legal Entity") for which you represent and warrant that you
have the legal authority to bind that Legal Entity, {(each, "You" or "Your") and

Intel Corporation and its subsidiaries (collectively "Intel”) regarding Your use

of the Materials. By downloading, installing, copying or otherwise using the
Materials, You agree to be bound by the terms of this Agreement. If You do not
agree to the terms of this Agresment, do not download, install, copy or
otherwise use the Materials. You affirm that You are 18 years old or older or,

if not, Your parent, legal guardian or Legal Entity must agree and enter into

this Agreement on your behalf.

e

1. LICENSE DEFINITIONS. =

| accept the terms of the license agreement  Save

4) Check the I consent to the collection of my information and click Next for next step.
Intel® Distribution of OpenVINO™ toolkit 2019 R1 for Linux* with FPGA Support

Intel® Software Improvement Program

To improve our software and customer experience, Intel would like to collect technical
information about your software installation and runtime status (such as installation metrics,
Intel® Software licemse/support types, software SKL/serial, counters, flags, and timestamps) and development
environment (such as operating system, CPU architecture, last 4-digits of the MAC address and

Improvement Program
P g other Intel products installed). (“Information™.

equisites Intel may collect this Information directly or optionally through the use of Google Analytics. If
Google Analytics is used to collect the Information, Google will aggregate the Information with
Options that of other users and present the aggregated results to Intel without any personal identifiers.

Information collected by Google will be retained by Google under its own data collection policies
(https:/ fwww.poogle.com/policies/privacy/partners/).

The Information collected under this notice directly by Intel through its Intel® Software
Improvement Program may be retained indefinitely but it will not be shared outside of Intel or its
wholly-cwned subsidiaries.

The aggregated Information provided to Intel by Google through its Software Improvement
Program may be retained by Intel indefinitely but it will not be shared outside of Intel or its
wholly-cwned subsidiaries.

You can revoke your consent at any time by removing the “~fintel/isip” file. To remove the file,
please open a macOS or Linux terminal, go to the folder “~fintel" and delete the “isip” file.

For more details, please refer to this article.

e A

Izll consent to the collection of my Information

| do NOT consent to the collection of my Information

5) It will take few minutes to verify signature of RPM files, please wait patiently.
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Intel® Distribution of OpenVINO™ toolkit 2019 R1 for Linux* with FPGA Support

Intel® Software Improvement Program

To improve our software and customer experience, Intel would like to collect technical
information about your software installation and runtime status (such as installation metrics,
Intel® Software licemse/support types, software SKL/serial, counters, flags, and timestamps) and development
environment (such as operating system, CPU architecture, last 4-digits of the MAC address and

i Improvement Program
' P g other Intel products installed). (“Information™.

rerequisites Intel may collect this Information directly or optionally through the use of Google Analytics. If
Google Analytics is used to collect the Information, Google will aggregate the Information with
Options that of other users and present the aggregated results to Intel without any personal identifiers.

Information collected by Google will be retained by Google under its own data collection policies
(https:/ fwww.poogle.com/policies/privacy/partners/).

The Information collected under this notice directly by Intel through its Intel® Software
Improvement Program may be retained indefinitely but it will not be shared outside of Intel or its
wholly-cwned subsidiaries.

The aggregated Information provided to Intel by Google through its Software Improvement
Program may be retained by Intel indefinitely but it will not be shared outside of Intel or its
wholly-cwned subsidiaries.

You can revoke your consent at any time by removing the “~fintel/isip” file. To remove the file,
please open a macOS or Linux terminal, go to the folder “~fintel" and delete the “isip” file.

For more details, please refer to this article.

P S

Cj Verifying signatures of RPM files.. Cancel

6) Click Next for next step.
: Intel® Distribution of OpenVINO™ toolkit 2019 R1 for Linux* with FPGA Support
Prerequisites

Intel® Graphics Compute Runtime for OpenCL™ Driver is missing but you will be
prompted to install later

You will be prompted later to install the required Intel® Graphics Compute Runtime for
OpenCL™ Driver For applications that offload computation to your Intel® GPU, the Intal®
Prerequisites Graphics Compute Runtime for OpenCL™ Driver package for Linux is reguired.

Options

e
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7) In this version, we use custom installation path, as shown below. But user can use the default
installation path.

Intel® Distribution of OpenVINO™ toolkit 2019 R1 for Linux* with FPGA Support

!

Installation summary

Installation can be started right now. To change component selection or some options,
use the 'Customize’ button

Install location (Install space required: 6.2GB):

joptfintel
Frereguisites

() Options The following components will be installed:

: Inference Engine 247MB

H LEElEen Inference Engine Development kit 35MB

i Complete Inference Engine Runtime far Intel® CPLU 24MB
Inference Engine Runtime far Intel® Processor Graphics 12MB
Inference Engine Runtime for Intel® Mowidius™ VPLU aMB
Inference Engine Runtime for Intel® Gaussian Meural Accelerator 3MB
Inference Engine Runtime for Intel® FRPGA 14MB

Inference Engine Runtime for Intel® Vision Accelerator Design with Intel®  14MB
Mavidius™ YPUs

Model Optimizer iMB
Model Optimizer Tool 3MB
OpenCV* 147MB

OpenCW* Libraries 147MB
OpenVX* 223MB

Back Install Cancel

Choose a destination folder

After choosing a destination folder, click the "Next” button to continue customization

Destination falder: Ifopt,fintel,f.?ﬂ'l g_r‘|| Browse..

Product files will be installed here:
Prerequisites foptfintel/2019
Options

Installation

Complete
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www.terssic.com

OpenVINO_Installation_Guide 7 www.terasic.com


http://www.terasic.com/

Intel® Distribution of OpenVINO™ toolkit 2019 R1 for Linux* with FPGA Support

Select components to install

Compaonents Size =
v [V e Intel® Distribution of OpenVINO™ toolkit 2019 R1 for Linux® 6.2GB
¥ with FPGA Support
* W =8 Inference Engine 247MB
Frereguisites V| “8 Inference Engine Development Kit 35MB
] V| “& Inference Engine Runtime for Intel® CPU 24MB
Options ) . .
V| “8 Inference Engine Runtime for Intel® Processor Graphics 12MB
V| “8 Inference Engine Runtime for Intel® Movidius™ VEL 8MB
= Inference Engine Runtime for Intel® Gaussian Meural 3MB
v =8
Acceleratar
V| “8 Inference Engine Runtime for Intel® FRGA 14MB
7 = Inference Engine Runtime for Intel® Vision Accelerator 14MB
o= Design with Intel® Movidius™ VPUs
bW ZE Model Optimizer iMB
bW EE OpenCv 147MEB
oW E8 OpenVx* 223MB
b | =8 Models 37MB -

Install space required: 6.2GB
Space available: 16.6GB

Intel® Distribution of OpenVINO™ toolkit 2019 R1 fFor Linux* with FPGA Support

Prerequisites

Intel® Graphics Compute Runtime for OpenCL™ Driver is missing but you will be
prompted to install later

You will be prompted later to install the required Intel® Graphics Compute Runtime for
OpenCL™ Driver For applications that offlead computation to your Intel® GPU, the Intal®
Graphics Compute Runtime for OpenCL™ Driver package for Linux is required.

Back MNext Cancel
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Intel® Distribution of OpenVINO™ toolkit 2019 R1 for Linux* with FPGA Support

Welcome Installation summary

Lieeris T Install location (Install space required: 6.2GB): -
joptfintel/2019_r1

Intel® Soft

S The following components will be installed:

Prerequisites Inference Engine 247MB

Options Inference Engine Development Kit 35MB
Inference Engine Runtime far Intel® CPLU 24MB

Installation Inference Engine Runtime far Intel” Processor Graphics 12MB

Complete Inference Engine Runtirme for Intel® Movidius™ VPU amMB
Inference Engine Runtime for Intel® Gaussian Meural Accelerator 3MB
Inference Engine Runtime for Intel® FRPGA 14MB

Inference Engine Runtime for Intel” Vision Accelerator Design with Intel®  14MB
Mavidius™ WPUs

Model Optimizer iMB
Model Optimizer Tool 3MB
OpenCV* 147MB

OpenCW* Libraries 147MB
OpenVX* 223MB

OpenVx* Runtime 223MB
Models 37MB

VPO T [ [ P LT

39%

Installing package & of 16: Inferance Engine Runtime for Intel® CPU

Installation

Complete

Cancel

After installing completely, click Finish to quit the installation interface, and close the current
terminal.
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Intel® Distribution of OpenVINO™ toolkit 2019 R1 for Linux* with FPGA Support

Welcome First Part of Installation is Complete

L S em T P The first part of Intel® Distribution of OpenVING™ toolkit 20719 R1 for Linux® with FPGA
Support has been successfully installed in
Joptfintel /2019 _r1fopenving_2019.1.094.

] - ADDITIONAL STEPS STILL REQUIRED:

Prerequisites

Options Click Finish to close the installation wizard and open the Installation guide. Follow the
el guide instructions to complete the remaining tasks listed below:
nstallation

+ Install software dependencies

« Configure Model Optirmizer

+ Run support files scripts

« Run validation scripts

« Install external accelerator hardware

- Run the Verification Scripts to Verify Installation and Compile Samples

O Complete

1.4 OpenVINO Toolkit environment test

1. Open in terminal by right clicking on the Desktop. Enter command “sudo su” to change user to root
(super user).

FoY

root@osk: /home/terasic
terasic@osk:~S| sudo su

[sudo] password fTor terasic:
root@osk: fhome/terasic# |

2. Input below command to set OpenVINO environment:
source /opt/intel/2019_r1/openvino/bin/setupvars.sh
It will show “OpenVINO environment initialized”.

F

root@osk: fhome/terasic
terasic@osk:~% sudo su

pe:

[sudo] password for terasic:
root@osk: /home/terasic# source /jopt/intel/2819 ri/openvino/bin/setupvars.sh

[setupvars.sh] OpenVINO environment initialized
root@osk: fhome/terasic# |

3. Switch to the demo path with command:
cd /opt/intel/2019 _r1/openvino/deployment_tools/demo/
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root@osk: fopt/fintel/2019_r1/openvino/deployment_tools/demo

terasic@osk:~5% sudo su

[sudo] password for terasic:

root@osk: fhome/terasic# source fopt/intel/2019 r1i/openvino/bin/setupvars.sh
[setupvars.sh] OpenVINO environment initialized

root@osk: fhome/terasic# |cd /opt/intel/2019 ri/openvino/deployment tools/demo

root@osk: fopt/intel/2019 ri/openvino/deployment tools/demo# 1s
ca ip demo_security_barrier_camera.sh README. txt
C demo_squeezenet_download_convert_run.sh squeezenetl.1.labels
root@oqk Jopt/intel/f2019 rljopenVInofdeployment tools/demott [J

4. Execute squeezenet demo: ./demo_squeezenet_download_convert_run.sh
@ S @ root@osk: fopt/intel/2019_r1/openvino/deployment_tools/demo

terasic@osk:~% sudo su
[sudo] password for terasic:
root@osk: /home/terasic# source fopt/intel/2019 ri/openvino/bin/setupvars.sh
[setupvars.sh] OpenVINO environment initialized
root@osk: /home/terasic# cd fopt/intel/2019 ri/openvino/deployment tools/demo
root@osk: fopt/intel/2019_ri/openvino/deployment_tools/demo# 1s

mp demo_security_barrier_camera.sh README.txt

=F demo_squeezenet_download_convert_run+sh squeezenetl.1.labels

root@osk: fopt/intel/2019 ri/openvino/deployment_tools/demo# . /demo_squeezenet_do
anload convert run.sh []

5. The Demo script will install the required toolkit automatically. Please wait patiently, the time is
depending on the internet environment.

6. The result is shown in the figure below (this demo is only run on the CPU):

root@osk: foptfintel/2019_r1/openvino/deployment_tools/demo
0.0419133 car wheel
0.0091872 racer, race car, racing car
0.0068162 beach wagon, station wagon, wagon, estate car, beach waggon,
station waggon, waggon
.0037564 minivan
.0025741  half track
.0016069  pickup, pickup truck
.0012027  tow truck, tow car, wrecker
.0005882 grille, radiator grille

total inference time: 193.6178952
Average running time of one iteration: 193.6178952 ms

Throughput: 5.1648119 FPS

[ INFO ] Execution successful

fidididagedididaddiidibenidedididipidgiabadedidudidididudspida g idadadiduipiipide g bt din

Demo completed successfully.

root@osk: fopt/intel/2019 ri/openvino/deployment tools/demo# |

7. The OpenVINO toolkit is installed properly now, please refer to the Appendix if users get the numpy
or other errors when run the demo.

8. After the environment testing is completed, please continue the steps in Chapter 2.
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Chapter 2

OpenVINO Starter Kit Development Environment

This chapter lists the environment with OpenVINO Started Kit and introduces the installation of the
OpenVINO Starter Kit, the same development environment is recommended when users set up the
applications.

2.1 Development Environment

B Choose OpenVINO toolkit

The OpenVINO toolkit supports Windows and Linux OS, but only Linux OpenVINO toolkit supports FPGA,
so users need to choose OpenVINO toolkit for Linux with FPGA Support. Detailed installation steps can
refer to chapterl.

B Linux OS
® Ubuntu 16.04.3 long-term support (LTS), 64-bit, kernel 4.8

B FPGA boards
® OpenVINO_Starter_Kit (osk.terasic.com)

2.2 Development Package Content
OpenVINO Terasic development package download link:

https://www.terasic.com.tw/cqi-bin/page/archive.pl?Language=English&CategoryNo=167&No0=1159&Pa
rtNo=4

2.3 Install Quartus Programmer

In order to configure the FPGA and configuration device of the OpenVINO Starter Kit, the user will need
to install the Quartus Programmer. The detailed steps are as follows:

1. Download Quartus Programmer installation package from the link below to the PC desktop.

http://fpgasoftware.intel.com/17.1/?edition=standard&platform=Ilinux&download manager=dim3
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https://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&CategoryNo=167&No=1159&PartNo=4
http://fpgasoftware.intel.com/17.1/?edition=standard&platform=linux&download_manager=dlm3
http://fpgasoftware.intel.com/17.1/?edition=standard&platform=linux&download_manager=dlm3

Quartus Prime Standard Edition

Release date: November, 2017 . . .
) Intel’ Quartus Prime
Latest Release: v18.1 )
Design Software

Select edition: Standard v
Select release:| 17.1 v |

Operating SystemO',',?fWindow ® /‘_\ Linux

Download Method € ® Akamai DLM3 Download Manager §§ 'Direct Download
You may be exposed to a vulnerability issue if you have installed or plan to install Quartus Prime/Quartus Il software from
v11.0 to v18.0 to a location with space(s) in the path. See this KDB solution for more details.

& The Quartus Prime software version 17.1 supports the following device families: Stratix IV, Stratix V, Arria Il, Arria V,
Arria V GZ, Arria 10, Cyclone 10 LP, Cyclone IV, Cyclone V, MAX Il, MAX V, and MAX 10 FPGA. -~ More

1
Individual Files Additional Software

Download and install instructions: . More
Read Intel FPGA Software v17.1 Installation FAQ
Quick Start Guide
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Combined Files Individual Files Additional Software Updates

Download and install instructions: More
Read Intel FPGA Software v17.1 Installation FAQ
Quick Start Guide

W Select All

[ |Add-On Software
DSP Builder

Size: 84.4 M

[1Quartus Prime Help
Size: 303.9 MB MD5: F0O290<

.Stand Alone Software
Intel FPGA SDI{ for OpenCL Li ]
Size: 896.5 MB MD5: 6B32749245C7D5133EA02B0273AE344[

FLEXIm License Server Software

Size: 9.0 MB MD5: C184BD70F358770BF6C19861D0F37DC2

[¥Quartus Prlme Programmer and Tools

Size: 445.4 MB MD5: D750D2A43CF79174616031C5B8169AD92

Intel SDC FPGA Embedded Development Suite (EDS)

t: ‘-1[] 3: FO1FC71D3 BCAZ2Z2818E2AB4AFD54F

re 32-bit libraries, see |r‘;allatlc-n manual

Intel FPGA Runtime Environment for OpenCL Linux xSﬁ 64 RPM

Size: 2.0 MB MD5: 5BE36B154BE808B078EDEG2D86BoCa06

Intel FPGA Runtlme Environment for OpenCL Linux Cyclone V SoC TGZ

Size: 1.0 MB MD5: 1646121BA5CEBGB7E2624216D83AEBOL

Intel FPGA Runtlme Environment for OpenCL Linux x86-64

Size: 9.9 MB MD5: B2C07AGFD904CAE25180363BDD05275C

Intel FPGA Runtime Environment for OpenCL Wlnclows x86-64
Size: 8 MB MD5: EA269A8F4F750288D649468227BB2C22

Download Selected Files

2. Install Quartus Programmer
1) Open the Terminal in the Linux and type “sudo su” to switch to root (super user).

2) Input below command, add executable attribution.
chmod +x QuartusProgrammerSetup-17.1.0.590-linux.run

@S root@osk: fhome/terasic/Desktop

terasic@osk:~5% | sudo su
[sudo] password for terasic:
sk:/home/terasic# cd Desktop/
/home/terasic/Desktop# 1s
o_toolkit_fpga_p_2019.1.054

QuartusProgrammerSetup-17.1.0.590-1inux.run

root@[isk:fhomefterasic;‘[}esktop# chmod +x QuartusProgrammerSetup-17.1.0.590-1inux
.run

3) Execute installation file: ./QuartusProgrammerSetup-17.1.0.590-linux.run
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F

root@osk: fhome/terasic/Desktop
terasic@osk:~$ sudo su

[sudo] password for terasic:
root@osk: fhome/terasic# cd Desktop/

root@osk: /home/terasic/Desktop# 1s

QuartusProgrammerSetup-17.1.0.598-1linux.run

root@osk: fhome/terasic/Desktop# chmod +x QuartusProgrammerSetup-17.1.0.590-1inux
.run

root@osk: fhome/terasic/Desktop# |./QuartusProgrammerSetup-17.1.0.590-1inux.run

4) Click Next to next step.

Installing Quartus Prime Programmer and Toels 17.1.0.590

Setup - Quartus Prime Pregrammer and Tools 17.1.0.590

Welcome to the Quartus Prime Programmer and Tools 17.1.0.590 Setup Wizard.

For more information about Intel FPGA software, go to http:fjwww.altera.com.

l = Back ]l Next > ” Cancel

5) Check the I accept the agreement option and click Next for next step.
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Installing Quartus Prime Programmer and Tools 17.1.0.590

License Agreement ( lntEI)

You can view the full license agreement at the link below. You must accept the terms of the agreement
before continuing with the installation.

http://dl.altera.comjeula

QUARTUS(R) PRIME LICENSE AGREEMENT VERSION 17.1 -

Copyright (C) 2017 Altera(R) Corporation. Altera, Quartus, Nios(R) II,
Megacore, and the Altera logos are trademarks of Intel Corporation or
its subsidiaries in the US and other countries. Any other trademarks
and trade names referenced here are the property of their respective

owners.

Certain files, programs, or other materials provided in connection -
with the Licensed Software may originate or contain components from -
1] HE 4

[@®]1 accept the agreement
Do you accept this license?
() | do not accept the agreement

InstallBuilder

< Back “ Next = ” Cancel

6) Click Next for next step.

Note: It is recommended to install the Quartus programmer to the default installation path as shown in
the picture below, as the bringup_board.sh shell script (which will run in the section 2.6) needs to use
this path. If the user installs the Quartus programmer to a different path, the script may not find the
Quartus Programmer, and user needs to modify the contents of the shell script to the correct path
corresponding to his/her Quartus programmer installation path.
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Installing Quartus Prime Programmer and Tools 17.1.0.590

Installation Directory

e

Specify the directory where Quartus Prime Programmer and Tools 17.1.0.590 will be installed
Installation Directory |frootfinteIFPGN1?_1 | re

InstallBuilder

l < Back ]l Next = ” Cancel ]

7) Click Next for next step

0 Installing Quartus Prime Programmer and Tools 17.1.0.590

Ready to Install

a

Summary:
Installation directory: frootfintelFPGA/1T.1
Required disk space: 1660 MB
Available disk space: 10373 MB

InstallBuilder

[ < Back ]

Next =

Cancel

8) The installation process will take some time, please kindly wait.
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Installing Quartus Prime Programmer and Tools 17.1.0.590

Installing intel.

Wait while Setup installs Quartus Prime Programmer and Tools 17.1.0.590
Installing

Unpacking files

]

InstallBuilder

[ = Back H Next > H Cancel ]

9) Installation is completed, don’t check the launch options, click Finish to quit the installation
interface.

Installing Quartus Prime Programmer and Toeols 17.1.0.590

Quartus Prime Programmer and Tools 17.1.0.590 Installation Complete

Setup has finished installing Quartus Prime Programmer and Tools 17.1.0.590.

Launch Programmer (Quartus Prime 17.1})
Launch Signal Tap (Quartus Prime 17.1})

Launch System Censocle (Quartus Prime 17.1})

= Back “ Finish I[ Cancel
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2.4 Install OpenVINO Starter Kit Development Package

1. Copy the terasic_demao.tar.gz file from the OSK_OPENVINO_BSP to the desktop and unzip it to the
path: /opt/intel/2019_r1/openvino/deployment_tools/ by commands:

sudo tar xvzf terasic_demo.tar.gz

YW

root@osk: /home/terasic/Desktop
erasic@osk:~S$ sudo su

[sudo] password for terasic:
root@osk: /home/terasic# cd Desktop
root@osk: /home/terasic/Desktop# sudo tar xvzf terasic_demo.tar.gz

sudo cp terasic_demo /opt/intel/2019_rl/openvino/deployment_tools/ -rf

()

root@osk: /home/terasic/Desktop

terasic_demo/demo/ir /FP32/SSD_GoogleNetV2/SSD_GoogleNetV2.labels
terasic_demo/demo/ir /FP32/SSD_GoogleNetV2/SSD_GoogleNetV2.mapping
terasic_demo/demo/ir /FP32/SSD_GoogleNetV2/SSD_GoogleNetV2.bin
terasic_demo/demo/ir /FP16/

terasic_demo/demo/ir /FP16/bvlc_alexnet/
terasic_demo/demo/ir/FP16/bvlc_alexnet/bvlc_alexnet.mapping
terasic_demo/demo/ir /FP16/bvlc_alexnet/bvlc_alexnet.xml
terasic_demo/demo/ir /FP16/bvlc_alexnet/bvlc_alexnet.labels
terasic_demo/demo/ir /FP16/bvlc_alexnet/bvlc_alexnet.bin
terasic_demo/demo/ir /FP16/squeezenetl.1/

terasic_demo/demo/ir /FP16/squeezenetl.1/squeezenetl.1.labels
terasic_demo/demo/ir /FP16/squeezenetl.1/squeezenetl.1.xml

terasic_demo/demo/ir /FP16/squeezenetl.1/squeezenetl.1.mapping
terasic_demo/demo/ir /FP16/squeezenetl.1/squeezenetl.1.bin

terasic_demo/demo/ir /FP16/SSD_GoogleNetV2/

terasic_demo/demo/ir /FP16/SSD_GoogleNetV2/SSD_GoogleNetV2.xml
terasic_demo/demo/ir /FP16/SSD_GoogleNetV2/SSD_GoogleNetV2.labels
terasic_demo/demo/ir /FP16/SSD_GoogleNetV2/SSD_GoogleNetV2.mapping
terasic_demo/demo/ir /FP16/SSD_GoogleNetV2/SSD_GoogleNetV2.bin
terasic_demo/demo/06_human_pose_estimation.sh
terasic_demo/demo/05_Alexnet_classification.sh
terasic_demo/demo/03_face_detection.sh

root@osk: /home/terasic/Desktop# sudo cp terasic_demo /opt/intel/2019 _r1/openvino
/deployment_tools/ -rf]|

The file is copied to the deployment_tools folder as below:

deploymenk_tools

B opt intel 2019 r1  openvino deployment_tools

©® Recent Name 4 size Type  Modified

4 Home - demo 6items Folder 9H 30

[m Desktop - inference_engine 7items Folder 9AH 30

[ Documents ‘intel_models 46items Folder 9H 30

~, Downloads model_optimizer 18items Folder 9H 30

" | _op

dd Music terasic_demo 4items Folder 9H 30
- =

A Pictures ‘tools 6items Folder 9H 30

v@ Videos

1 Trash

g@? Network

[ computer

0 connectto Server

2. Uncompress pic_loop_demo.tar.gz by commands:
tar xvzf pic_loop_demo.tar.gz

3. Copy the whole demo source code folder "classification_sample_for_pic_loop" to following path:
/opt/intel/2019_r1/openvino/deployment_tools/inference_engine/samples/ by commands:
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sudo cp pic_loop_demo/pic_loop_demo/classification_sample_for_pic_loop \
/opt/intel/2019 rl/openvino/deployment tools/inference engine/samples/ -rf

root@osk: /home/terasic/Desktop

terasic_demo/demo/ir /FP16/squeezenetl.1/squeezenetl.1.bin
terasic_demo/demo/ir/FP16/5SD_GoogleNetv2/
terasic_demo/demo/ir/FP16/SSD_GoogleNetV2/SSD GoogleNetVW2.xml
terasic_demo/demo/ir/FP16/S5D_GoogleNetV2/SSD_GoogleNetV2.labels
terasic_demo/demo/ir/FP16/55D GoogleNetV2/SSD_GoogleNetV2.mapping
terasic_demo/demo/ir/FP16/5SD_GoogleNetV2/SSD_GoogleNetV2.bin
terasic_demo/demo/06_human_pose_estimation.sh
terasic_demo/demo/05 Alexnet classification.sh
terasic_demo/demo/83_face_detection.sh

root@osk: /home/terasic/Desktop# sudo cp terasic_demo /opt/intel/2019 ri1/openvino
/deployment_tools/ -rf

root@osk: /home/terasic/Desktop#| tar xvzf pic_loop_demo.tar.gz

pic_loop_demo/

pic_loop_demo/pic_loop_demof
pic_loop_demo/pic_loop_demo/07_classification_pic_loop.sh

pic_loop_demo/pic_loop demojfclassification_sample for_pic_loop/
pic_loop_demo/pic_loop_demo/classification_sample_for_pic_loop/README.md
pic_loop_demo/pic_loop_demo/fclassification_sample_for_pic_loop/CMakeLists.txt
pic_loop_demo/pic_loop_demo/classification_sample_for_pic_loop/main.cpp
pic_loop_demo/pic_loop_demo/fclassification_sample_for_pic_loop/classification_sa
mple.h

root@osk: /home/terasic/Desktop# sudo cp pic_loop_demo/pic_loop_demo/classificati
on_sample_for_pic_loop fopt/intel/2815_ri/openvino/deployment_tools/inference_en
gine/samples/ -rf

4. Copy 07_classification_pic_loop.sh to following path:
/opt/intel/2019_rl/openvino/deployment tools/terasic_demo/demo/ by commands:
sudo cp pic_loop_demo/pic_loop_demo/07_classification_pic_loop.sh \
/opt/intel/2019_rl/openvino/deployment_tools/terasic_demo/demo/

5. Switch to the demo path with command:
cd /opt/intel/2019_r1/openvino/deployment_tools/terasic_demo/demo

6. add execution property for 07_classification_pic_loop.sh by commands:
sudo chmod +x 07_classification_pic_loop.sh

o Y-T5

root@osk: /opt/intel/2019_r1/openvino/deployment_tools/terasic_demo/demo

terasic_demo/demo/05_Alexnet_classification.sh
terasic_demo/demo/03_face_detection.sh
root@osk: /home/terasic/Desktop# sudo cp terasic_demo /opt/intel/2019_ri1/openvino
/deployment_tools/ -rf
root@osk: /home/terasic/Desktop# tar xvzf pic_loop_demo.tar.gz

loop_demo/
pic_loop_demo/pic_loop_demo/
pic_loop_demo/pic_loop_demo/07_classification_pic_loop.sh
pic_loop_demo/pic_loop_demo/classification_sample_for_pic_loop/
pic_loop_demo/pic_loop_demo/classification_sample_for_pic_loop/README.md
pic_loop_demo/pic_loop_demo/classification_sample_for_pic_loop/CMakeLists.txt
pic_loop_demo/pic_loop_demo/classification_sample_for_pic_loop/main.cpp
pic_loop_demo/pic_loop_demo/classification_sample_for_pic_loop/classification_sa
mple.h
root@osk: /home/terasic/Desktop# sudo cp pic_loop_demo/pic_loop_demo/classificati
on_sample_for_pic_loop /opt/intel/2019_r1/openvino/deployment_tools/inference_en
aine/samples/ -rf
root@osk: /home/terasic/Desktop# sudo cp pic_loop_demo/pic_loop_demo/07_classific
ation_pic_loop.sh Jopt/intel/2019_r1/openvino/deployment_tools/terasic_demo/demo

/

root@osk: /home/terasic/Desktop# cd /opt/intel/2019_r1/openvino/deployment_tools/
terasic_demo/demo/

root@osk: /opt/intel/2019_r1/openvino/deployment_tools/terasic_demo/demo# sudo ch
mod +x 07 classification pic loop.sh [

2.5 Setup the OpenVINO Starter Kit to the host PC

1. Make sure the host PC is power off.

2. Install the OpenVINO Starter Kit to the PCle X4/X8/X16 socket of the host PC.
3. Connect the DC 12V power to the OpenVINO Starter Kit if necessary.
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4. Connect the USB Blaster Il cable to the USB Blaster 11 connector of the OpenVINO Starter Kit.

NOTE: users can remove the USB Blaster Il cable if the bitstream is programmed to the flash through
the bringup_board.sh script.

2.6 Bring up the OpenVINO Starter Kit

1. Power on the host PC and open the Terminal.
2. Enter command “sudo su” to change user to root (super user), Enter your password.

o

root@osk: /home/terasic
terasic@osk:~S|sudo su
[sudo] password for terasic:
root@osk: /home/terasic# |J

3. Execute the below command, switch to the terasic_demo path:
cd /opt/intel/2019_r1/openvino/deployment_tools/terasic_demo/

root@osk: fopt/intel/2019_r1/openvino/deployment_tools/terasic_demo
terasic@osk:~S$ sudo su

[sudo] password for terasic:

root@osk: fhome/terasic#|cd Jopt/intel/2019_r1/openvino/deployment_tools/terasic_
demo/

root@osk: /opt/intel/2819 r1/openvino/deployment tools/terasic_demo# [J

4. Execute below command, program the pre-loaded bitstream file to the Flash device on the OpenVINO
Starter Kit.

Jbringup_board.sh osk_gt (./bringup_board.sh osk_gx for GX version)
0 root@osk: fopt/intel/2019_r1/openvino/deployment_tools/terasic_demo

terasic@osk:~5 sudo su

[sudo] password for terasic:

root@osk: /home/terasic# cd fopt/intel/2019_rifopenvino/deployment_tools/terasic_

demo f
root@osk: fopt/intel/20819 ri1/openvino/deployment_tools/terasic_demo# ./bringup_bo
ard.sh osk gtj
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5. It will take a few minutes to complete the configuration.

root@osk: fopt/intel/2019_r1/openvino/deployment_tools/terasic_demo

root@osk: fopt/intel/2019 ri/openvino/deployment tools/terasic demo# JJ

6. Power off the host PC and the OpenVINO Starter Kit after the flash is configured completely, then
power on the OpenVINO Starter Kit and host again.

Power on the host PC, click on the desktop to open the Terminal.

Enter command “sudo su” to change user to root (super user), enter your password.

(> )l root@osk: /home/terasic

terasic@osk:~5/ sudo su

[sudo] password for terasic:
root@osk: fhome/terasic# |j

9. Input below command, check if the OpenVINO Starter Kit can be check through PCle:
Ispci | grep Altera

ol root@osk: /home/terasic

terasic@osk:~$ sudo su

[sudo] password for terasic:

root@osk: /home/terasic# lspci | grep Altera

©1:00.0 Unassigned class [ff@a]: Corporation Device d808 (rev 81)
root@osk: fhome/terasic# |J

2.7 OpenCL Runtime Test

1. Switch to Terasic_demo path.
(ol root@osk: foptfintel/2019_r1/openvino/deployment_tools/terasic_demo

terasic@osk:~S$ sudo su

[sudo] password for terasic:

root@osk: /home/terasic# lspci | grep Altera

91:80.0 Unassigned class [ffo0]: Corporation Device d880 (rev 01)

root@osk: fhome/terasic# cd fopt/intel/2019 ri/fopenvino/deployment_tools/terasic_

demo/

root@osk: fopt/intel/2019 ri/fopenvino/deployment tools/terasic_demo# 1s
bitstreams bringup_board.sh demo setup_board_osk.sh

root@osk: fopt/intel/2019 ri1/openvino/deployment tools/terasic_demo# |j
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2. Input below command to install the driver:
source setup_board_osk.sh

F..

root@osk: fopt/intel/2019_r1/openvino/deployment_tools/terasic_demo

terasic@osk:~$ sudo su

[sudo] password for terasic:

root@osk: /homefterasic# lspci | grep Altera

01:00.0 Unassigned class [ffee]: Corporation Device d8@@ (rev 81)
root@osk: /homefterasic# cd Jopt/intel/2019 ri/openvino/deployment tools/terasic_

demo/

root@osk: /opt/intel /2019 ri1/openvino/deployment tools/terasic_demo# 1s
bitstreams bringup_board.sh demo setup board osk.sh

root@os opt/intel/2819 ri/openvino/deployment_tools/terasic_demo#| source setup
_board_osk.sh [

3. Inputy, as shown in the figure below:
(ol root@osk: fopt/intelf2019_r1/openvino/deployment_tools/terasic_dema

terasic@osk:~$ sudo su

[sudo] password for terasic:

root@osk: /home/terasic# lspci | grep Altera

01:80.0 Unassigned class [ffee]: Corporation Device d800 (rev 01)

root@osk: fhome/terasic# cd fopt/intel/2819 ri/openvino/deployment_tools/terasic_

demo/

root@os opt/intel/2019_ri/openvino/deployment_tools/terasic_demo# 1s

bitst s bringup_board.sh demo setup_board_osk.sh

root@osk: /opt/intel/2019 ri/openvino/deployment tools/terasic_demo# source setup

_board_osk.sh

[setupvars.sh] OpenVINO environment initialized

INTELFPGAOCLSDKROOT is set to fopt/altera/aocl-pro-rtefaclrte-linux64. Using tha

t.

aoc was not found, but aocl was found. Assuming only RTE is installed.

AOCL_BOARD PACKAGE ROOT is set to fopt/falterafaocl-pro-rtefaclrte-linux64/board/
osk. Using that.

Adding fopt/altera/aocl-pro-rte/aclrte-linux64/bin to PATH

Adding fopt/altera/aocl-pro-rtefaclrte-linux64/host/1inuxé64/1ib to LD LIBRARY PA
TH

Adding fopt/altera/aocl-pro-rtefaclrte-linux64/board/osk/1linux64/1ib to LD _LIBRA
RY PATH

Do you want to install fopt/altera/aocl-pro-rtefaclrte-linuxé4/board/osk? [y/n]
y

4. The driver is installed completely.
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- -

rook@osk: fopt/intel/2019_r1/openvino/deployment_tools/terasic_demo

Adding foptfalterafaocl-pro-rtefaclrte-linux64/board/osk/1linux64/1ib to LD_LIBRA
RY PATH
Do you want to install /opt/falterafaocl-pro-rtefaclrte-linux64/board/osk? [y/n]
)
aocl install: Adding the board package fopt/alterafaocl-pro-rtefaclrte-linux64/b
oard/osk to the 1ist of installed pckages
aocl install: Setting up FCD
aocl install: Running install from Jopt/alterafaocl-pro-rte/aclrte-linuxé64/board
Josk/1inux64/1libexec
Using kernel source files from /flib/modules/4.8.0-36-generic/build
make: Entering directory 'fusr/src/linux-headers-4.8.0-36-generic’

CC [M] /tmpfopencl driver cjérkt/aclpci _queue.o

CC [M] /tmpfopencl_driver_cjérkt/faclpci.o

CC [M] /tmp/opencl_driver_cjérkt/aclpci_fileio.o

cC [M] /tmp/opencl_driver_cjérkt/aclpci_dma.o

cC [M] /tmp/opencl driver cjérkt/aclpci cvp.o

CC [M] /tmp/fopencl _driver cjérkt/aclpci cmd.o

LD [M] /tmp/opencl _driver_cjérkt/aclpci_drv.o

Building modules, stage 2.

MODPOST 1 modules

cC Jtmp/opencl driver_cjérkt/aclpci drv.mod.o

LD [M] /tmp/opencl driver cjérkt/aclpci _drv.ko
make: Leaving directory '/fusr/src/linux-headers-4.8.0-36-generic’
root@osk:/opt/intel/2019 ri/openvino/deployment tools/terasic_demo# |

5. Enter command “aocl diagnose” to test if the OpenVINO Starter Kit can be booted up normally.

o

root@osk: fopt/intel/2019_r1/openvino/deployment_tools/terasic_demo

make: Leaving directory '/fusr/src/linux-headers-4.8.0-36-generic’
root@osk: /opt/intel/2019 rifopenvino/deployment tools/terasic_demo# aocl diagnose

Mo devices attached for package:
Jopt/alterajaocl-pro-rte/aclrte-linux64/board/fosk

Verified that the kernel mode driver is installed on the host machine.

Using board package from vendor: Terasic
Querying information for all supported devices that are installed on the host machi
ne ...

Device Name Status Information

acle Passed Cyclone V HPC Reference Platform
PCle dev_id = D860, bus:slot.func = 81:00.00, at Gen 2 with
1 lanes

Found 1 active device(s) installed on the host machine. To perform a full diagnosti
c on a specific device, please run
aocl diagnose <device_name>

DIAGNOSTIC PASSED
"aocl diagnose <device-names>" to run diagnose for specified devices

Call "aocl diagnose all" to run diagnose for all devices
root@osk: fopt/intel/2019 ri/openvino/deployment tools/terasic demo# |

The environment is set up completely, now user can run the FPGA demos by referring to “OpenVINO
Development Guide”.
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Appendix

Lower Kernel Version of Ubuntu

For the OSK, the PCle driver is not compatible with Linux kernel which is higher than 4.8. So user needs to
lower their Linux kernel version. there is a way to deal with it, as shown below (we use Linux kernel 4.8.0-
58 for example).
1. Check Linux kernel version with command "uname -a"

S terasic@UP2: ~

terasic@uUP2:~5/uname -a

Linux UP2|4.13.0-45-generic |#50~16.04.1-Ubuntu SMP Wed May 38 11:18:27 UTC 2018
x86_64 x86_64 x86_64 GNU/LLnux

terasic@uprz:~$ ||

2. Enter following command to install 4.8.0-58 kernel image.

sudo apt-get install linux-image-4.8.0-58-generic linux-image-extra-4.8.0-58-generic

S ® terasic@UP2: ~

terasic@UP2:~5 uname -a

Linux UP2 4.13.0-45-generic #50~16.04.1-Ubuntu SMP Wed May 30 11:18:27 UTC 2018
x86 64 x86 64 x86 64 GNU/Linux

terasic@UP2:~5 sudo apt-get install linux-image-4.8.8-58-generic linux-image-ext
ra-4.8.08-58-generic
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The installation is completed.

terasic@UP2: ~

oot/vmlinuz-4.8.0-58-generic

run-parts: executing /etc/kernel/postinst.d/initramfs-tools 4.8.0-58-generic /bo

ot/vmlinuz-4.8.0-58-generic

update-initramfs: Generating /boot/initrd.img-4.8.0-58-generic

run-parts: executing /fetc/kernel/postinst.d/pm-utils 4.8.0-58-generic fboot/vmli

nuz-4.8.0-58-generic

run-parts: executing /etc/kernel/postinst.d/unattended-upgrades 4.8.0-58-generic
/boot/vmlinuz-4.8.0-58-generic

run-parts: executing /etc/kernel/postinst.d/update-notifier 4.8.0-58-generic /bo
otf/vmlinuz-4.8.0-58-generic

run-parts: executing /etc/kernel/postinst.d/zz-update-grub 4.8.8-58-generic /boo
t/vmlinuz-4.8.0-58-generic

Generating grub configuration file ...

Warning: Setting GRUB_TIMEOUT to a non-zero value when GRUB_HIDDEN_TIMEOUT is se
t is no longer supported.

Found linux image: fbootfvmlinuz-4.13.0-45-generic

Found initrd image: /boot/initrd.img-4.13.08-45-generic

Found 1inux image: /boot/vmlinuz-4.8.8-58-generic

Found initrd image: /boot/initrd.img-4.8.8-58-generic

Found (inux 1mage: jboot/vmlilnuz-4.8.0-36-generic

Found initrd image: /boot/initrd.img-4.8.0-36-generic

Adding boot menu entry for EFI firmware configuration

done

terasic@uprz:~$ |

3. Enter following command to install kernel source package
sudo apt-get install linux-headers-4.8.0-58 linux-headers-4.8.0-58-generic

terasic@UP2: ~

terasic@UP2:~5 sudo apt-get install linux-headers-4.8.0-58 linux-headers-4.8.0-5
8-generic
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following packages were automatically installed and are no longer required:
linux-modules-4.15.0-50-generic linux-signed-image-4.8.0-36-generic
Use 'sudo apt autoremove' to remove them.
The following MEW packages will be installed:
linux-headers-4.8.8-58 linux-headers-4.8.0-58-generic
® upgraded, 2 newly installed, ©® to remove and 298 not upgraded.
Need to get @ B/11.1 MB of archives.
After this operation, 80.8 MB of additional disk space will be used.
Selecting previously unselected package linux-headers-4.8.0-58.
(Reading database ... 226034 files and directories currently installed.)
to unpack .../linux-headers-4.8.0-58 4.8.0-58.63~16.04.1 all.deb ...
linux-headers-4.8.8-58 (4.8.0-58.63~16.04.1)
previously unselected package linux-headers-4.8.0-58-generic.
to unpack .../linux-headers-4.8.0-58-generic_4.8.0-58.63~16.04.1_amd64

linux-headers-4.8.0-58-generic (4.8.0-58.63~16.04.1) ...
Setting up linux-headers-4.8.0-58 (4.8.0-58.63~16.084.1) ...
Setting up linux-headers-4.8.6-58-generic (4.8.0-58.63~16.04.1)
terasic@upr2:~s JJ

8.
8.
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4. Now, uninstall the pre-installed Linux kernel version with the following command
sudo apt-get remove linux-image-4.13.0-45-generic

terasic@UP2: ~

Building dependency tree
Reading state information... Done
The following packages were automatically installed and are no longer required:
linux-modules-4.15.8-50-generic linux-signed-image-4.8.0-36-generic
Use 'sudo apt autoremove' to remove them.
The following MEW packages will be installed:
linux-headers-4.8.0-58 linux-headers-4.8.0-58-generic
® upgraded, 2 newly installed, ® to remove and 298 not upgraded.
Need to get @ B/11.1 MB of archives.
After this operation, 86.8 MB of additional disk space will be used.
Selecting previously unselected package linux-headers-4.8.0-58.
(Reading database ... 226034 files and directories currently installed.)
i to unpack .../linux-headers-4.8.8-58_4.8.0-58.63~16.04.1_all.deb ...
linux-headers-4.8.0-58 (4.8.0-58.63~16.04.1)
previously unselected package linux-headers-4.8.0-58-generic.
to unpack .../linux-headers-4.8.0-58-generic_4.8.0-58.63~16.04.1 amd64

linux-headers-4.8.8-58-generic (4.8.0-58.63~16.04.1) ...
Setting up linux-headers-4.8.0-58 (4.8.0-58.63~16.04.1) ...
Setting up linux-headers-4.8.0-58-generic (4.8.0-58.63~16.04.1)
terasic@UP2:~$ uname -a
Linux UP2 4.13.0-45-generic #50~16.64.1-Ubuntu SMP Wed May 30 11:18:27 UTC 2018
x86 64 x86 64 x86 64 GNU/Linux
terasic@UP2:~% sudo apt-get remove linux-image-4.13.0-45-generic|]

Type "y" when it asks you a question about "Do you want to continue?"

terasic@UP2: ~

(Reading database ... 226034 files and directories currently installed.)
to unpack .../linux-headers-4.8.8-58_4.8.0-58.63~16.04.1_all.deb ...
linux-headers-4.8.0-58 (4.8.0-58.63~16.04.1)
previously unselected package linux-headers-4.8.0-58-generic.
to unpack .../linux-headers-4.8.8-58-generic_4.8.0-58.63~16.04.1 amd64

linux-headers-4.8.0-58-generic (4.8.0-58.63~16.04.1) ...

Setting up linux-headers-4.8.0-58 (4.8.0-58.63~16.04.1)

Setting up linux-headers-4.8.0-58-generic (4.8.0-

terasic@UP2:~$ uname -a

Linux UP2 4.13.0-45-generic #50~16.64.1-Ubuntu SMP Wed May 30 11:18:27 UTC 2018

x86 64 x86 64 x86 64 GNU/Linux

terasic@UP2:~5 sudo apt-get remove linux-image-4.13.0-45-generic

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following packages were automatically installed and are no longer required:
linux-modules-4.15.8-50-generic linux-signed-image-4.8.0-36-generic

Use 'sudo apt autoremove' to remove them.

The following packages will be REMOVED:
linux-image-4.13.0-45-generic linux-image-extra-4.13.0-45-generic

0 upgraded, © newly installed, 2 to remove and 298 not upgraded.

After this operation, 239 MB disk space will be freed.

Do you want to continue? [Y¥/n] y

.0 5
58.63~16.04.1)

The uninstallation operation is completed successfully.
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terasic@UP2: ~

Removing linux-image-4.13.08-45-generic (4.13.0-45.50~16.04.1) ...

WARN: Proceeding with removing running kernel image.

Examining /etc/kernel/postrm.d .

run-parts: executing /etc/kernel/postrm.d/initramfs-tools 4.13.0-45-generic /boo
t/vmlinuz-4.13.0-45-generic

update-initramfs: Deleting /boot/initrd.img-4.13.8-45-generic

run-parts: executing /etc/kernel/postrm.d/zz-update-grub 4.13.0-45-generic /[boot
Jvmlinuz-4.13.0-45-generic

Generating grub configuration file ...

Warning: Setting GRUB_TIMEOUT to a non-zero value when GRUB_HIDDEN_TIMEOUT is se
t is no longer supported.

Found linux image: /boot/vmlinuz-4.8.8-58-generic

Found initrd image: /boot/initrd.img-4.8.0-58-generic

Found linux image: /boot/vmlinuz-4.8.0-36-generic

Found initrd image: /boot/initrd.img-4.8.8-36-generic

Addtng boot meEne entry Tur EFI T Ormiwar € Conil Lgui a L o

k /vmlinuz.old is a damaged link
symbolic link vmlinuz.old
need to re-run your boot loader[grub]
« /initrd.img.old is a damaged link
symbolic 1link initrd.img.old
you may need to re-run your boot loader[grub]
terasic@upr2:~S JJ

5. After the kernel changing, we need to update system's grub setting, enter "sudo update-grub” to do it.

S terasic@UP2: ~

t is no longer supported.

Found linux image: fbootfwvmlinuz-4.8.8-58-generic
Found initrd image: /boot/initrd.img-4.8.8-58-generic
Found 1inux image: /boot/vmlinuz-4.8.8-36-generic
Found initrd image: /boot/initrd.img-4.8.8-36-generic
Adding boot menu entry for EFI firmware configuration

c /vmlinuz.old is a damaged link
symbolic link vmlinuz.old
need to re-run your boot loader[grub]
< /initrd.img.old is a damaged link
symbolic 1link initrd.img.old
you may need to re-run your boot loader[grub]
terasic@UP2:~5| sudo update-grub
Generating grub configuration file ...
Warning: Setting GRUB_TIMEOUT to a non-zero value when GRUB HIDDEN TIMEOUT is se
t is no longer supported.
Found linux image: /boot/vmlinuz-4.8.8-58-generic
Found initrd image: /boot/initrd.img-4.8.0-58-generic
Found 1linux image: /boot/vmlinuz-4.8.8-36-generic
Found initrd image: /boot/initrd.img-4.8.8-36-generic
Adding boot menu entry for EFI firmware configuration

6. Enter "reboot" to reboot your PC
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S terasic@UP2: ~

t is no longer supported.

Found linux image: /fboot/vmlinuz-4.8.8-58-generic
Found initrd image: /boot/initrd.img-4.8.08-58-generic
Found 1inux image: /boot/vmlinuz-4.8.8-36-generic
Found initrd image: /boot/initrd.img-4.8.08-36-generic
Adding boot menu entry for EFI firmware configuration

c /vmlinuz.old is a damaged link
symbolic link vmlinuz.old
need to re-run your boot loader[grub]
< /initrd.img.old is a damaged link
symbolic 1link initrd.img.old
you may need to re-run your boot loader[grub]
terasic@UP2:~5 sudo update-grub
Generating grub configuration file ...
Warning: Setting GRUB_TIMEOUT to a non-zero value when GRUB HIDDEN TIMEOUT is se
t is no longer supported.
Found linux image: /boot/vmlinuz-4.8.8-58-generic
Found initrd image: /boot/initrd.img-4.8.0-58-generic
Found 1inux image: /boot/vmlinuz-4.8.0-36-generic
Found initrd image: /boot/initrd.img-4.8.0-36-generic
Adding boot menu entry for EFI firmware configuration
done
terasic@UP2:~S| reboot]]

7. Enter "uname -a" to see if you lower Linux kernel version successfully or not.

S terasic@UP2: ~

terasic@UP2:~S| uname -a

Linux UPZ 4.8.0-58-generic #63~16.04.1-Ubuntu SMP Mon Jun 26 18:08:51 UTC 2017 x
86_64 xB6_64 x86_64 GNU/Linux

terasic@uprz:~$ ||
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FAQ

The solutions for the problems happen when users are running the demo.

When run the cpu demo: demo_squeezenet_download_convert_run.py, users may get the error as shown in
below figure:

1. Fail to download python module (internet issue)

root@localhost:fopt/intel/computer_vision_sdk/deployment_tools/demo - o x

File Edit View Search Terminal Help

Collecting protobuf==3.5.1 (from -r fopt/intel/computer vision_sdk_fpga 2018.2.300/
deployment_tocols/model optimizer/install_prerequisites/../requirements.txt (line 5)
)

Downloading https://files.pythonhosted.org/packages/40/99/471faf5dable f69419c91be
d7b5a7 f3a0e251c76025bbdb40e08c367b728/protobuf-3.5.1-cp36-cp3tm-manylinuxl x86 64 .w
AL (6.4MB)

100% | I | G 4B 212kB/s
Collecting onnx==1.1.2 (from -r fopt/intel/computer vision_sdk_fpga 2018.2.300/depl
oyment_tools/model_optimizer/install_prerequisites/../requirements.txt (line 6))

Downloading https://files.pythonhosted.org/packages/ae/24/e8c4ael1970533Ta8:0db562
1b58c107a4679e6b5d2e3edebdl3d1l10ad4e24/onnx-1.2.2-cp36-cp36m-manylinuxl x86 64.whl (
3.8MB)

106% | I | : cl'B 309KkB/s
Collecting grpcio==1.8.6 (from tensorflow==1.2.0-=-r /opt/intel/computer vision_sdk
_Tpoga_2018.2.300/deployment_tools/model_optimizer/install_prerequisites/../requirem
ents.txt (line 1))

Could not find a version that satisfies the reguirement grpcio==1.8.6 (from tenso
rflow==1.2.0-=-r Jopt/intel/computer vision sdk_ fpga 2018.2.300/deployment tools/mo
del optimizer/install_prerequisites/../requirements.txt (line 1)) (from versions: )
Mo matching distribution found for grpcio==1.8.6 (from tensorflow==1.2.0-=-r fopt/i
ntel/computer_vision_sdk_fpga 2018.2.300/deployment_tools/model_optimizer/install_p
rerequisites/../reguirements.txt (line 1))
fou are using pip version 9.0.3, however version 1B.0 is available.
fou should consider upgrading via the 'pip install --upgrade pip' command

2. It points out that numpy can’t be found.
root@Llocalhost:/opt/intel/computer_vision_sdk/deployment_tools/demo - o X

File Edit View Search Terminal Help

If you want to install again, remove venv directory. Then run the script again

Convert a model with Model Optimizer

Run pythen3.6 /opt/intel/computer vision sdk fpga 2018.2.300/deployment tools/mo
del _optimizer/mo.py --input model /Jopt/intel/computer vision sdk/deployment tool
s/demo/ . ./demo/classification/squeezenet/1l.1/caffe/squeezenetl.l.caffemodel --ou
tput dir ir/squeezenetl.l --data type FP3Z2

Traceback (most recent call last):
File "/opt/intel/computer vision sdk fpga 2018.2.300/deployment tools/model op
timizer/mo.py", line 28, in <module=
from mo.main import main
File "/opt/intel/computer vision sdk fpga 2018.2.300/deployment tools/model op
timizer/mo/main.py", line 24, in <module=>
import numpy as np
ModuleNotFoundError: Mo module named 'numpy’
Error on or near line 163; exiting with status 1
[root@localhost demol#

Reason: The problems above are the same, the second problem is happened because of the first problem: it
will download python module when users run the demo, the numpy can’t be found if it failed to download
the python module

Solution: Delete the venv directory, the venv directory is under:
/opt/intel/computer_version_sdk/deployment_tools/model_optimizer/, then run the demo again
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3. When testing 2.7 OpenCL Runtime Test section, it reports "no board installation routine supplied” (as
the picture below).

roo in-Vostro-3670-China-HDD-p
INTELFPGAOC
s

rotecnon:/optﬂnterpeano_zo19.1133/deph
LSDKROOT is set to /opt/altera/aocl-pro-rte/aclrte-

linux64. Using tha

aoc was not found, but aocl was found. Assuming only RTE is installed.
AOCL_BOARD_PACKAGE_ROOT is set to /opt/
OpenVINO_Starter_Kit. Using that.

Add@ng /opt/altera/aocl-pro—rte/aclrteALinux64/bin to PATH L 3
Adding /opt/altera/aocl-pro—rte/aclrte—linuxé4/host/linux64/lib to LD_LIBRARY_PA M

TH f

y b bitstrear
Adding /opt/altera/aocl-pro-rte/aclrte-1inux64/board/OpenVINo_Starter‘Kit/linuxG
4

1ib to LD LIBRARY PATH
Do you want to install /opt/altera/aocl-pro~rte/aclrte-1inux64/board/0penVINo_St
arter Kit? [y/n] y

aocl install: Adding the board package /opt/altera/aocl-pro-rte/aclrte-linux64/b
oard/OpenVINO_Starter Kit to the list of installed pckages
aocl install: Setting up FCD

Warning: No board installation routine supplied.
Please consult your board manufacturer's documentation or support
team for information on how to properly install your board.
root@hirain«Vostro-3670-China-HDD-Prﬁtection:/opt/intel/openvino_2019‘1.133/dep1
oyment tools/terasic demo#

altera/aocl-pro-rte/aclrte-linuxéd/board/

‘ = P
[ 1o8cB %

Solution: Please make sure the kernel version of your Linux PC is not higher than 4.8.
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Contact Terasic

Users can refer to below contacts for Terasic technical support and products information:
Tel : +886-3-575-0880

Email: support@terasic.com / sales@terasic.com

Site : http://www.terasic.com

Address : 9F., N0.176, Sec.2, Gongdao 5th Rd, East Dist, Hsinchu City, 30070. Taiwan

Revision History
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V1.0 Initial Version
V1.1 Change some download link of toolkit
V1.2 Add Appendix
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