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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 DE5a_Net_DDR4 board, configuring and programming the board.  

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. 

 

To download The Intel® Distribution of OpenVINO toolkit for Linux with FPGA Support, please go to the 

link below (File name: l_openvino_toolkit_fpga_p_2019.1.094.tgz; Size: 2344 MB): 

http://registrationcenter-download.intel.com/akdlm/irc_nas/15381/l_openvino_toolkit_fpga_p_2019.1.094.

tgz 

 

Note: To use the OpenVINO toolkit for the DE5a-Net-DDR4, you can only use the OpenVINO toolkit 

version in the link above. 

http://www.terasic.com/
http://registrationcenter-download.intel.com/akdlm/irc_nas/15381/l_openvino_toolkit_fpga_p_2019.1.094.tgz
http://registrationcenter-download.intel.com/akdlm/irc_nas/15381/l_openvino_toolkit_fpga_p_2019.1.094.tgz
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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 l_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 l_openvino_toolkit_fpga_p_2019.1.094.tgz, the default path is 

l_openvino_toolkit_fpga_p_2019.1.094, as shown in the figure below. 

 

4. Enter folder l_openvino_toolkit_fpga_p_2019.1.094, then input command ls to view the files contained 

in the current installation package directory, as shown in figure below. 

 

  

http://www.terasic.com/
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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. 

 

It will take a while to complete, please wait patiently. As shown in the figure below, the dependency 

files are installed successfully. 

 

  

http://www.terasic.com/
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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. 

 

2) It will pop up the GUI installation interface, and click Next for next step. 

 

 

 

 

 

 

http://www.terasic.com/
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3) Check the accept option, and click Next for next step. 

  

4) Check the I consent to the collection of my information and click Next for next step. 

  

5) It will take few minutes to verify signature of RPM files, please wait patiently. 

http://www.terasic.com/


 

 

       
OpenVINO_Installation_Guide 6 www.terasic.com 

  

 

  

6) Click Next for next step. 

  

  

http://www.terasic.com/
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7) In this version, we use custom installation path, as shown below. But user can use the default 

installation path.  
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The installation process will take some time, please wait patiently. 

  

After installing completely, click Finish to quit the installation interface, and close the current 

terminal. 

http://www.terasic.com/
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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). 

 

2. Input below command to set OpenVINO environment: 

source /opt/intel/2019_r1/openvino/bin/setupvars.sh 

It will show “OpenVINO environment initialized”. 

 

3. Switch to the demo path with command: 

cd /opt/intel/2019_r1/openvino/deployment_tools/demo/ 

 

http://www.terasic.com/
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4. Execute squeezenet demo: ./demo_squeezenet_download_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): 

 

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.  

  

http://www.terasic.com/
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Chapter 2  

DE5a-Net-DDR4 Development Environment 

This chapter lists the environment with DE5a-Net-DDR4 board and introduces the installation of the DE5a-

Net-DDR4, the same development environment is recommended when users set up the applications. 

2.1  Development Environment 

◼ 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 chapter1. 

◼ Linux OS 

⚫ Ubuntu 16.04.3 long-term support (LTS), 64-bit, kernel 4.8 

 

◼ FPGA boards 

⚫ DE5a-Net-DDR4 (de5a-net-ddr4.terasic.com) 

 

2.2  Development Package Content 

OpenVINO Terasic development package download link: 

 http://www.terasic.com.cn/cgi-

bin/page/archive.pl?Language=China&CategoryNo=230&No=1139&PartNo=4  

2.3  Install Quartus Programmer  

In order to configure the FPGA and configuration device of the DE5a-Net-DDR4, 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/18.1/?edition=pro&platform=linux&download_manager=dlm3 

 

http://www.terasic.com/
http://de5a-net-ddr4.terasic.com/
http://www.terasic.com.cn/cgi-bin/page/archive.pl?Language=China&CategoryNo=230&No=1139&PartNo=4
http://www.terasic.com.cn/cgi-bin/page/archive.pl?Language=China&CategoryNo=230&No=1139&PartNo=4
http://fpgasoftware.intel.com/17.1/?edition=standard&platform=linux&download_manager=dlm3
http://fpgasoftware.intel.com/18.1/?edition=pro&platform=linux&download_manager=dlm3
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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 QuartusProProgrammerSetup-18.1.0.222-linux.run 

 

3) Execute installation file: ./ QuartusProProgrammerSetup-18.1.0.222-linux.run 

 

4) Click Next to next step. 

 

5) Check the I accept the agreement option and click Next for next step. 

http://www.terasic.com/
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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. 

http://www.terasic.com/
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7) Click Next for next step 

 

8) The installation process will take some time, please kindly wait. 

http://www.terasic.com/
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9) Installation is completed, don’t check the launch options, click Finish to quit the installation 

interface. 

 

 

 

http://www.terasic.com/
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2.4  Install DE5a-Net-DDR4 Development Package 

1. Copy terasic_demo_de5a_net_ddr4.tar.gz & pic_loop_demo.tar.gz from BSP to Desktop. 

2. Copy the terasic_demo_de5a_net_ddr4.tar.gz file and unzip it to the path: 

/opt/intel/2019_r1/openvino/deployment_tools/ by commands: 

sudo cp terasic_demo_de5a_net_ddr4.tar.gz /opt/intel/2019_r1/openvino/deployment_tools/ 

cd  /opt/intel/2019_r1/openvino/deployment_tools/  

sudo tar xvzf terasic_demo_de5a_net_ddr4.tar.gz 

 

 

3. uncompress pic_loop_demo.tar.gz by commands:  

tar xvzf  pic_loop_demo.tar.gz 

 

4. 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: 

sudo cp pic_loop_demo/classification_sample_for_pic_loop \ 

/opt/intel/2019_r1/openvino/delpoyment_tools/inference_engine/samples/ -rf 

 

5. copy 07_classification_pic_loop.sh to following path: 

/opt/intel/2019_r1/openvino/deployment_tools/terasic_demo/demo/ by commands: 

sudo cp pic_loop_demo/07_classification_pic_loop.sh \ 

/opt/intel/2019_r1/openvino/deployment_tools/terasic_demo/demo/  

   

6. Switch to the demo path with command: 

cd /opt/intel/2019_r1/openvino/deployment_tools/terasic_demo/ 

 

7. add execution property for 07_classification_pic_loop.sh by commands: 

sudo chmod +x 07_classification_pic_loop.sh 

 

2.5  Setup the DE5a-Net-DDR4 to the host PC 

1. Make sure the host PC is power off. 

2. Install the DE5a-Net-DDR4 to the PCIe X8/X16 socket of the host PC. 

http://www.terasic.com/
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3. Connect PC’s 12V PCI Express 6-pin power source to the DE5a-Net-DDR4 (if there’s not, 

ignore this step). 

4. Connect PC’s USB port to DE5a-Net-DDR4 mini USB port(J14) using an USB cable. 

NOTE: users can remove the USB Blaster II cable if the bitstream is programmed to the flash through 

the bringup_board.sh script. 

 

2.6  Bring up the DE5a-Net-DDR4 

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. 

 

3. Execute the below command, switch to the terasic_demo path: 

cd /opt/intel/2019_r1/openvino/deployment_tools/terasic_demo/ 

 

4. Execute below command, program the pre-loaded bitstream file to the Flash device on the DE5a-Net-

DDR4. 

./bringup_board.sh de5a_net_ddr4 

 

5. Before configure the flash, the program will ask for “0” or “1” input, as the DE5a-Net-DDR4 board has 

http://www.terasic.com/
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two configure image area, Factory Image and User Image. We recommend to input “1” to choose the 

User Image area, as shown in figure below 

 

6. It will take a few minutes to complete the configuration.  

 

7. Power off the host PC and the DE5a-Net-DDR4 after the flash is configured completely, then power on 

the DE5a-Net-DDR4 and host again. 

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

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

 

10. Input below command, check if the DE5a-Net-DDR4 can be check through PCIe:  

lspci | grep Altera 

http://www.terasic.com/
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2.7  OpenCL Runtime Test 

1.  Switch to Terasic_demo path. 

 

2. Input below command to install the driver: 

source setup_board_de5a_net_ddr4.sh 

 

3. Input y, as shown in the figure below:  

 

4. The driver is installed completely. 

http://www.terasic.com/
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5. Enter command “aocl diagnose” to test if the DE5a-Net-DDR4 can be booted up normally. 

 

The environment is set up completely, now user can run the FPGA demos by referring to “OpenVINO 

Development Guide”. 

 

 

 

 

 

 

 

 

http://www.terasic.com/


 

 

       
OpenVINO_Installation_Guide 23 www.terasic.com 

  

 

Appendix 

Lower Kernel Version of Ubuntu 

For the OSK, the PCIe 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" 

 

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 

 

 

  

http://www.terasic.com/
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The installation is completed. 

 

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 

 

  

http://www.terasic.com/
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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 

 

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

 

The uninstallation operation is completed successfully. 

http://www.terasic.com/
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5. After the kernel changing, we need to update system's grub setting, enter "sudo update-grub" to do it. 

 

6. Enter "reboot" to reboot your PC  

http://www.terasic.com/


 

 

       
OpenVINO_Installation_Guide 27 www.terasic.com 

  

 

 

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

 

  

http://www.terasic.com/
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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) 

 

2. It points out that numpy can’t be found. 

 

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 

http://www.terasic.com/
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3. When testing 2.7 OpenCL Runtime Test section, it reports "no board installation routine supplied" (as 

the picture below). 

 
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., No.176, Sec.2, Gongdao 5th Rd, East Dist, Hsinchu City, 30070. Taiwan 
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