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1 Introduction

This guide describes how to set up and begin running the Intel® Gateway Solutions for
the Internet of Things (IoT) DK50 Development Kit. In this document:

» Development Kit refers to the Intel® Gateway Solutions for the Internet of

Things (IoT) DK50 Development Kit, including the Target System hardware,
board firmware, and Wind River* software.

o Target System refers to the Intel® Galileo Development Board included in the

kit.

e Host System refers to a stand-alone computer system onto which the Wind

River Development Tools software is installed. A Host System and the Wind
River Development Tools are not included in the kit.

1.1 Development Kit Contents

The Development Kit contains the following:

Intel® Galileo Development Board
Power adapter, power cord, and power plugs
Documentation packet

Micro-SD flash memory card (installed), includes Wind River Linux OS with Wind
River Intelligent Device Platform (IDP) software

USB to flash memory card adapter

USB flash memory drive, includes a backup image for the Target System OS
and Development Kit documentation.

In addition, some versions of the Development Kit may contain the following:

April 2014

Four nylon standoffs and screws

Intel® 7260 dual-band wireless network adapter (PCle* Mini Card)
2x internal Wi-Fi* antenna with U.FL connector

Metal chassis for the Intel® Galileo Development Board

2x external Wi-Fi* antenna with RP-SMA male connector

Intel® Gateway Solutions for the IoT DK50 Development Kit
Getting Started Guide

Document Number: 330496-001 5
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1.2

Table 1.

1.3

1.4

1.5

Intel® Gateway Solutions for the IoT DK50 Development Kit

Reference Documents

Introduction

The following documents provide additional details and related information for

developing Intel® gateway solutions.

Reference Documents

Title (Revision)

Location

Dear Customer Letter

Included with Development Kit (Intel
Document #545653)

Intel® Galileo Board Getting Started Guide

Intel Document #329685

https://communities.intel.com/docs/DO
C-22204

Wind River Intelligent Device Platform
Release Notes 2.0

Included on USB flash drive as
wr_idp_release_notes_2.0_ed4.pdf

Wind River Intelligent Device Platform
Programmer’s Guide 2.0

Included on USB flash drive as
wr_idp_programmers_guide_2.0_ed7.p
df

Wind River Linux* 5.0/5.0.1
Recommended Development Host
Distributions

Included on USB flash drive as
Recommended-Hosts-
List_5.0.1_Apri13.pdf

Technical Support

Intel provides technical support for this Development Kit through Intel® Premier
Support. To submit a support request using Intel Premier Support go to

businessportal.intel.com

See the Dear Customer Letter included with the Development Kit for additional details.
Contact your Intel representative for further assistance.

Documentation Conventions

The following conventions are used in this manual:

e Courier font - code examples, command line entries, API names,
parameters, filenames, directory paths, and executables

e Bold text - graphical user interface entries and buttons

Target System Photos

Photos of the Target System are included below for your reference.

Getting Started Guide
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Figure 1. Target System - Top View
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Figure 2. Target System - Bottom View
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Host System Setup

Host System Setup

2.1

2.2

The Development Kit requires a Host System to interface with the Target System and
for Target System software development.

Host System Hardware Recommendations

The following Host System hardware is recommended, especially if the Host System
will be used for Target System software development.

3" Generation Intel® Core™ i5 processor or better

CPU with four or more cores and with Intel® Hyper-Threading Technology
(Intel® HT Technology)

150 GB or more of free disk space

4 GB or more RAM

Wired Ethernet port or Wireless Ethernet (Wi-Fi)
At least one USB 2.0 port

Micro SDHC flash memory card reader or adapter

Host System Software Requirements

Recommended Host System OS

Intel recommends Linux for the Host System operating system. The instructions in this
guide were developed on a system running Ubuntu 12.04 (64-bit).

Serial Port Communication Software

The Host System must have serial port interface software installed, such as PuTTY*,
to communicate with the Target System over the serial RS-232/UART interface.

Intel® Gateway Solutions for the IoT DK50 Development Kit

Getting Started Guide
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3 Target System Setup

Follow the steps below to set up the Target System. When finished, the setup should
look like the following picture.

Figure 3. Target System Set Up

3.1 Target System Hardware
The following hardware is needed to set up the Target System. This hardware is
included with the Development Kit:
« Intel® Galileo Development Board
e Power adapter, power cord, and power plug
e Micro-SD Flash Card (capacity of 4 to 16 GB)

The following additional hardware is included with some versions of the Development
Kit for wireless connectivity:

o Intel® 7260 dual-band wireless network adapter (PCIe* Mini Card)

e 2x internal Wi-Fi* antenna with U.FL connector (if the Target System does not
have a metal chassis)

e 2x external Wi-Fi antenna with RP-SMA male connector (if the Target System
has a metal chassis)

Intel® Gateway Solutions for the IoT DK50 Development Kit

April 2014 Getting Started Guide
Document Number: 330496-001 9
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3.2

3.3

Note:

Figure 4.

Target System Setup

The following hardware is recommended, but not included in the Development Kit:
e 1/8 inch stereo to Male DB9 Serial cable
e Female DB9 Serial to USB cable
e Micro USB 2.0 to USB Female adapter (an On-The-Go adapter will work)
e Micro USB 2.0 to USB Male adapter (an On-The-Go adapter will work)

Connecting Power

Plug in the 12 Volt DC jack of the included power adapter to the DC Input of the
Target System. Connect the appropriate plug to the power adapter. Plug in the power
adapter to wall power.

Confirming Serial Port
The serial port provides Linux command line interface to the Target System.

A 1/8 inch stereo to Male DB9 Serial cable is needed for Serial Port I/O. This is not
included in the kit.

Use the /susb command in a Linux command line to confirm that the USB-Serial
(UART) interface was recognized correctly by the operating system. The following
figure shows the FT232 USB-Serial (UART) USB device as an example.

Confirm USB-Serial Device is Recognized in Linux

Y T

moon@Gatewayo05: [

moon@Gateway05:/$ lsusb
Bus 001 Device 082: ID 8087: Intel Corp.
Bus 082 Device 082: ID 8087: Intel Corp.
Bus 083 Device 010: ID 0403: Future Technology Devices International, Ltd FT232 USB-Serial (UART) IC
Bus 083 Device 089: ID 13fe: Kingston Technology Company Inc. DataTraveler 2.8 1GB/4GB Flash Drive / Patriot Xp
4GB Flash Drive
003 Device 006: ID 17ef: Lenovo
003 Device 002: ID 138a: Validity Sensors, Inc.

003 Device 003: ID 8087: Intel Corp.
003 Device 084: ID 5986: Acer, Inc
001 Device 001: ID 1déb: Linux Foundation 2.0 root hub

002 Device 001: ID 1d6b: Linux Foundation 2.0 root hub

003 Device 001: ID 1déb: Linux Foundation 2.6 root hub

004 Device 001: ID 1d6b: Linux Foundation 3.0 root hub
moon@Gateway05: /% I

Use the following settings to connect to the Target System via a serial port interface,
such as PuTTY*:

e BAUD Rate: 115200
e Data Bits: 8

e Stop Bits: 1

e Parity: None

e Flow Control: None

Figure 5 and Figure 6 show PuTTY application snapshots as an example.

Intel® Gateway Solutions for the IoT DK50 Development Kit
Getting Started Guide April 2014

10

Document Number: 330496-001



Target System Setup

Figure 5. PuTTY Configuration Snapshot 1

! PuTTY Configuration

Category:

¥ Session
Logging

¥ Terminal
Keyboard
Bell
Features

¥ Window
Appearance
Behaviour
Translation
Selection
Colours
Fonts

¥ Connection
Data
Proxy
Telnet
Rlogin

B SSH

About

Basic options for your PUTTY session
Specify the destination you want ko connect to
serial line Speed

| /dev/ttyUsBO |[115200

Connection type:
) Raw () Telnet |

Load, save or delete a stored session
Saved Sessions

|Galileo |

Default Settings

Galileo
| Save |
| Delete |
Close window on exit:
@® Always () Never (") Only on clean exit
| Open | | Cancel |

() Rlogin () SSH @® serial

April 2014
Document Number: 330496-001
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Figure 6.

Figure 7.

Target System Setup

PuTTY Configuration Snapshot 2

@ ™ @ PuTTY Configuration

Cakegory: Options controlling local serial lines
Logging Selectaserial line

¥ Terminal serial line to connect to Jdev/ttyUsBo
Keyboard Configure the serial line
Bell Speed (baud) 115200
Features

v Window Data bits 8
Appearance Stop bits 1
Behaviour Parity None =
Translation
selection Flow control None =
Colours
Fonts

¥ Connection
Data
Proxy
Telnet
Rlogin

B SSH

About Open | Cancel

If the PUTTY connection fails using the above settings, check for incorrect rd/wr/exe
permissions for the file handle /dev/ttyUSBn (where n is the device number that the
OS assigns. It is typically 0 through 9). Update the permission settings using the
chmod linux command. See the following figure.

Confirm USB-Serial Device is recognized in Linux

moon@Gateway05: [

moon@Gateway0d5: /S 1ls -la /dev/ttyUSB*

Crw-rw---- 1 root dialout 188, © Apr 17 16:08 fdev/ttyUSBO
moon@Gateway05: /S sudo chmod 777 fdev/ttyUSB*
moon@Gateway05: /S 1s -la fdev/ttyUSB*

crwxrwxrwx 1 root dialout 188, © Apr 17 16:08 fdev/ttyUSBO
moon@Gateway05: /S

Detailed instructions for connecting the serial port from the Target to the Host System
are in the Intel® Galileo Board Getting Started Guide.

Intel® Gateway Solutions for the IoT DK50 Development Kit
Getting Started Guide April 2014
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3.4

3.5

3.6

Note:

April 2014

Target System Software

The included micro-SD flash memory card is bootable and is pre-loaded with the Wind
River* Linux and Wind River Intelligent Device Platform software.

After establishing connectivity via Serial Port or SSH, use the following login and
password to access the Linux command line interface:

login: root
Password: root

Wired Ethernet Connection

The best way to connect the Target System to the internet or to another network is
through an Ethernet router with integrated DHCP server. Use an Ethernet cable to
connect the 10/100 LAN port of the Target System to one of the I/O ports of the
router.

The Wind River IDP runtime software implements a network gateway function that
assumes the Ethernet ethO interface (10/100 LAN port) has a WAN connection. The
Target System will attempt to obtain an IP address from a DHCP server on this
interface.

As an alternative to connecting the Target System to an Ethernet router with an
integrated DHCP server, the Target System may be configured with a static IP address
after the system has booted. (See Section 3.7.1 Configuring a Static IP Address Using
WebIF

Wireless Ethernet Connection

A wireless connection requires installing a wireless network adapter (PCIe* Mini Card).
The Intel® 7260 dual-band wireless network adapter supported by the default Target
System runtime software is used in this section for illustration.

The following instructions assume a wireless network adapter is installed.

After the Target System has booted, the IDP gateway advertises a wireless LAN
network with Service Set Identifier (SSID) of: IDPDK-xxxx (where xxxx is the last 4
digits of the wireless network card MAC address).

To find the last 4 digits of the wireless network card MAC address, issue the Linux

command: ifconfig wlanO from the Target System command line. The MAC

address is listed in the ifconfig wlanO output as the HWaddr, such as:
HWaddr 00:0F:20:CF:8B:42

In this case, the last four digits of the MAC address are: 8B42, and the Target System
advertises an SSID of: TDPDK-8B42.

Connect to this local wireless network using the password: windriveridp.

Intel® Gateway Solutions for the IoT DK50 Development Kit
Getting Started Guide

Document Number: 330496-001 13
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3.6.1 Connecting to the Target System’s Local Wireless
Network

This section provides instructions to connect the Host System or another wireless
device to the Target System'’s local wireless network.

The following steps were performed on a Host System running Ubuntu* 12 operating
system. The procedure should be similar for other Linux operating systems.

1. Select the Network Icon at the top of the screen, or go to System Settings ->
Network Connections.

2. Find the Target System’s local wireless network with an SSID of IDPDK-Xxxxx.
3. Select the Target System’s local wireless network to connect to it.
4. When prompted, enter the password: windriveridp.

You should now be connected to the Target System'’s local wireless network.

Note: The onboard wireless LAN is statically defined to use subnet 192.168.1.0

3.7 Wind River* Web Interface Tool (WebIF)

Wind River provides a Web Interface tool (WebIF*) that allows the user to control and
change many Target System settings.

Note: The following instructions assume a wireless network adapter is installed.

Use the following steps to access the Web Interface (WebIF) tool.

1. Connect from a Host System to the Target System on the wired or wireless
Ethernet interface as explained in Section 3.5 or Section 3.6.

2. On the Host System, open an internet browser.

3. In the address window of the browser, enter internet address
http://192.168.1.1

4, If the connection to the Web Interface is successful, a popup box will ask for a
user name and password. Use

User Name: admin
Password: admin.

See the Wind River Systems IDP Programmer’s Guide and Release Notes on the USB
key for details regarding the Web Interface tool and its Target System customization
options.

Intel® Gateway Solutions for the IoT DK50 Development Kit
Getting Started Guide April 2014
14 Document Number: 330496-001
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3.7.1

Figure 8.

April 2014

Configuring a Static IP Address Using WebIF

To configure a static IP address for the wired and wireless network interfaces go to the
Network > Networks tab, and setup the Network Configuration.

Note the following:
e WAN Configuration applies to the wired Ethernet port.

e LAN Configuration applies to the wireless Ethernet (Wi-Fi) interface.

An example of setting the Wireless Ethernet port to a static IP Address is shown in the
following screen capture.

Configuring a Static IP Address on the Wireless Ethernet Port

7 Netwerks - Wind River Inteligent Device.. | +

€ @1sa11 ] e || B~ Google 24 & O D

‘Wind River Intelligent Device Platform XT 2.0
WIND RIVER Host: Wi nteligen tevice
. . Date: 2014-03-20
Intelligent Device Platform uptime: 18 min, © users
Time: 04:11:48
Load: 0.45, 0.19, 0.33

Info Graphs Status Log System  Network VPN  Device Agent Logout

Networks Wireless Zigbee Bluetooth Firewall DHCP Hosts Routes UPnP  MultiWAN Tweaks
Network Configuration

‘wan Configuration

Connection Type DHCP - Connection Type:
o Disabled: Tha network intarface will be disabled. Static 1P: 17 address of the interface is statically
Interface olh set. DHCP: The interface wil Fetch its IP address fram a dhcp server,
Interface:

Virtual Interface used by this network, can have multiple interfaces separates by spaces with
Bridged type. For example, vahd interface names are eth0, eth0.100, wland, ubO, Ig-wwan

lan Configuration

Connection Type Staic P« Connaction Type:
Disabled: The netwark interface will be disabled. Static 1P: IP address of the interface is statically
Interface wiand 328, DHEP: The interface will fetch its 1P addre: s

Type Bridged = Interface:

Virtual Interface used by this network, can have

multiple in rates by spaces with
Bridged type. For example, valid intarface names are ethd, eth0.100, wland, usbo, 3g-wwan.

1P Address 19216811 P Settings: . . e s N
1P Settings are optional for DHCP. They are used a5 defaults in case the DHCP server is
Netmask 2552552550 unavailable.

Default Gateway

lan DNS Servers

[ dd|

Add Network

Add Network:

Add Network | Add Network
A Users can add extra nstwork interfaces via Add Network, for example: VLAN interfaces

Remove Network

Remove Network none + |Remove Network Remove nuumr_k; )
Remove Network will remave the firewall and dhep settings for that natwork in the meantime.

After making your changes, scroll to the bottom of the screen and click Save
Changes, and then click Apply Changes.

Intel® Gateway Solutions for the IoT DK50 Development Kit
Getting Started Guide

Document Number: 330496-001 15
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Figure 9.

3.8

Target System Setup

Finding the Target System IP Address in WebIF

The Status > Interfaces tab of WebIF has information about the Target System
network connections. See the figure below for an example.

Note the following:
o WAN is the wired Ethernet port information.

o LAN is the wireless Ethernet port information.

WebIF List of Network Connections (Status - Interfaces)

2 Itefaces - Wind Biver Intelligent Dese...| +

& @1s216811 a . * | @ cooge Ll e & B @ -
Wind River Intelligent Devics Platform XT 2.0
WIND RIVER Host: WR-InteligentDevice
Date: 2014-03-20
Intelligent Device Platform Uptime: 6 min, 1 user
Time: 03:07:54
Load: 0.59, 1.20, 0.568
Info  Graphs | Status Log System Network VPN  Device Agent Logout
System Modules Processes Interfaces WWAN Modem Crontabs DHCP Clients Netstat Conntrack Iptables USB Diagnostics
Interfaces
WAN
IP Address 10.2.50.95 WAN:
MAC Address a0:bbecerdd:-ee:ff VWAN stands far Wide Area Ketwark and is usually the upstream cannection to the internet
IPv6 Address (Link) feB0::a8bb:ccff:fedd: eeff/64
Received 1.86k pkts (649.4 KiB)
Transmitted 1.58k pkts (273.8 KiB)
MTU 1500
DNS Servers (WAN)
DNS Server 1 10.19.1.4
DNS Server 2 10.2.71.6
DNS Server 3 10.248.2.1
LAN
IP Address 192.168.1.1 Lan:
MAC Address fc:f8:ae:69:ca:26 Ui stends for Local Area Retworke
1Pv6 Address (Link) fe80::2899:49ff:fec2:c859/64
Received 4.73k pkts (477.2 KiB)
Transmitted 2.34k pkts (815.5 KiB)
MTU 1500
LOOPBACK
1P Address 127.0.0.1 LOOPACK:
IPv6 Address (Host) ::1/128 e
Received 10 pkts (766.0 B) computer pragram sends an the loephack netwark i addressed b
Transmitted 10 pkts (766.0 B)
MTU 16436
WLAN
ESSID IDPDK-ca26 Wk

Using SSH to Login to the Target System

To use a Secure Shell Session (SSH) to login from the Host System to the Target

System, use these steps:

1. Connect from the Host System to the Target System on the wired or wireless
Ethernet interface as explained in Section 3.5 or Section 3.6.

2. Find the IP Address of the Target System.

e Wireless Ethernet Connection: If connected to the Target System through
the Wireless Ethernet interface, you can find the IP Address of the Target
System in the WeblIF tool’s Status - Interfaces tab. (See Section 3.7.2)

Intel® Gateway Solutions for the IoT DK50 Development Kit
Getting Started Guide April 2014
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e Wired Ethernet Connection: If connected to the Target System through the
Wired Ethernet Interface, you can find the IP address of the Target
System in the DHCP Client Table of the router to which the Target and
Host systems are connected.

3. Start the SSH session between the Host and Target Systems:
e On a Linux Host System, issue the command: ssh <ip address> where
<IP Address> is the IP Address of the Target System. You may need to
add sudo to your ssh command for admin access.

e On a Windows or Linux Host System, use terminal software, such as
PuTTY, to connect to the Target System using the Target System’s IP
Address. See the following figure.

Figure 10. SSH Terminal Configuration Using PuTTY*

[=)- Terminal
- Keyboard
 Bell
- Features
[=- Window

- Appearance
- Behaviour
- Tranglation
- Selection
- Colours
[=)- Connection

Basic options for your PuTTY session

April 2014
Document Number: 330496-001

Specify your connection by host name or [P address
Host Mame (or IP address) Port
10.2.50.95 22

Protocal:
(JRaw () Telnet () Rlogn @ 5SH

Load, save or delete a stored session
Saved Sessions

Default Settings
Serial

Close window on exit:
(1 Mways () Mever @ Only on clean exit

Intel® Gateway Solutions for the IoT DK50 Development Kit
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Installing Wind River IDP Tools
on the Host System

4.1

4.2

Note:

The Intel® Gateway Solutions for the Internet of Things (IoT) DK50 Development Kit
includes access to an installer for the Wind River* tools for software development. The
host software tools are Wind River Linux 5.0.1, Wind River Intelligent Device Platform
(IDP) 2.0 XT, and Wind River Workbench 3.3.5.

See the Dear Customer Letter included in the Development Kit for instructions to
obtain the installer and necessary licenses.

Host System OS Requirements

The Wind River Systems development tools may be installed on many different
Linux*-based Host Systems. Before proceeding, review Wind River Linux 5.0/5.0.1
Recommended Development Host Distributions to ensure that you have installed the
appropriate packages and that your system meets the minimum operating system
requirements. The document is included on the USB flash drive in the documents
folder and is called Recommended-Hosts-List 5.0.1.pdf.

These instructions have been validated on an Ubuntu 12.04 LTS 64-bit Host System.

Host System Hardware Recommendations

The following Host System hardware is recommended.
o 3" Generation Intel® Core™ i5 processor or better

CPU with four or more cores and with Intel® Hyper-Threading Technology (Intel® HT
Technology)

150 GB or more of free disk space
e 4 GB or more RAM

Ethernet connection to the internet

With the minimum hardware above, a typical initial compile will take about 3 hours.
Improving the specifications of the Host System can decrease that time to about 2
hours.

Intel® Gateway Solutions for the IoT DK50 Development Kit
Getting Started Guide April 2014

18

Document Number: 330496-001



Installing Wind River IDP Tools on the Host System ( i n tel >

4.3

4.3.1

4.3.2

4.3.3

4.3.4

April 2014

Wind River Software Installation Prerequisites

Before starting the host tools installation, check the following:

Disk Space and Installation Folders

About 42 gigabytes of disk space is needed during the host tools installation. About 12
GB of that will be permanently used after the installation is complete.

The installation process creates three folders in the home directory of your Host
System:

1. WindRiver - The folder to install the host tools. The installation requires
approximately 12 GB of free space in this folder.

2. Installer - A temporary folder that can be deleted later. The installation
requires approximately 15 GB of free space in this folder.

3. tmp - A temporary folder used by the installation process. The installation
requires approximately 15 GB of free disk space.

Wind River Host Tools License
You must have a temporary License Authentication Code or a permanent License
Authentication File to install the IDP host tools.

e For Early Access kits, instructions to obtain a temporary License Authentication
Code are included in the Dear Customer Letter that accompanied the kit.

e If you purchased a kit, instructions to obtain a permanent License Authentication
File will be provided at the time of purchase.

Internet Connection

The time required to install the host tools is primarily dependent on the download
speed of the Host System’s internet connection. The installer downloads
approximately 15 gigabytes of data from Wind River’s servers. This may take several
hours.

Download the Installer

The Wind River Host Tools are installed on the Host System using an installer.

e If you have an Early Access Development Kit, then the Installer folder is on the USB
flash drive that was shipped with the Development Kit.

e If you purchased the Development Kit, then see the Dear Customer Letter included
in the kit or sent to you at the time of purchase for instructions to download the
Installer.

Intel® Gateway Solutions for the IoT DK50 Development Kit
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4.4 Installing the Host Tools Base Packages

Follow the steps below to install Wind River* Linux 5.0.1, Wind River IDP 2.0.1 XT,
and Wind River Workbench 3.3.5 on the Host System.

1. Plug in the provided USB key into the Host System.

2. Using the GUI or command line, copy the Installer files that you downloaded
to the Installer folder on the Host System. The Installer file is named
DVD-R181165.1-1-00.zip or similar. Use command:

cp /media/AtomGatewaySW/install/DVD-R181165.1-1-00.zip \
SHOME/Installer/

3. Using the GUI or command line, unzip the Installer zip file. Use commands:
cd $HOME/Installer

unzip DVD*.zip -d ./

4. Go to the unzipped DVD-R181165.1-1-00 folder and run the setup linux
executable. An Installer window opens. Use commands:
cd DVD-R181165.1-1-00

./setup linux

5. On the Installer pop-up window, select the Wind River Host Tools install
location. Use the Browse button select the WindRiver folder you created in
Section 4.3.1, or enter the complete path to that folder.

6. On Online Update Settings page, keep the default boxes checked.

7. On this same page, if your network requires a proxy server for access to the

internet, do the following:
a) Mark the box titled Connect to the internet using a proxy server.

b) Provide the proxy server information for your network.
8. On the Install Now or Create a Local Download screen, keep the default

Install box checked. Local download is for administrators planning multiple
installations of this product.

9. On the Choose Activation Type screen, do one of the following:

e If you received a permanent License Activation File with the purchase of
the Development Kit:

i) Make a directory called 1icense in the $SHOME/WindRiver
directory.

ii) Copy the license activation file into the
SHOME /WindRiver/license directory.

iii) Select Permanent activation and enter the full path and
filename of the license file, or use the Browse button to find it
using the GUI.

e For temporary activation, select Temporary activation. A License
Activation Code will be required later. Use the license obtained in Section
4.3.2.

10. On the Host Information page, select the Ethernet adapter that will be used
to download the Host tools from the internet.
11. On the User Information screen, do the following:
a) If you selected Temporary activation, enter the temporary License
Authentication Code provided in the Dear Customer Letter.
b) Enter the required user information.

Intel® Gateway Solutions for the IoT DK50 Development Kit
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12. On the Choose Installation Filters screen, select only Intel.
13. On the Select Products screen, keep the default selections.

14. When the License Agreement window pops up, click I ACCEPT to accept
the standard license agreement and the product evaluation license
agreement for Wind River Linux and IDP.

15. On the Confirm and Install page, click Install.

Note: The download and install can take several hours depending on the speed
of your Internet connection.
16. Successful installation will end with a message that says: Media
Installation Completed. Click Finish to exit the Installer window.

17. If you encounter installation issues, provide the
$HOME/WindRiver/setup.log and setup install failure.log files
to your Intel support contact.

Intel® Gateway Solutions for the IoT DK50 Development Kit
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Building the Wind River* IDP
Runtime Software

5.1

5.2

Note:

Note:

This section describes how to use the Host System to build a Wind River IDP runtime
file system and operating system that can be installed onto the Target System.

Build Requirements

The build process requires two folders on your Host System at the same level as the
WindRiver and Install folders:

e Project - The project folder in which you will develop your IDP-based solution.
The build requires approximately 40 GB of free space in this folder.

e Project/build-cache - The folder where the build cache is stored. Using a
build cache can significantly reduce the time required to build the project after
incremental changes are made. The build requires approximately 10 GB of free
space in this folder.

Create these folders before proceeding. You can substitute different names for these
folders if desired. Use these commands:

cd SHOME
mkdir Project
mkdir Project/build-cache

Wind River Linux Configure Command
Go to the Project folder. Use command:
cd SHOME/Project.

Configure the Wind River software build using the configure command. A typical
configure command for creating software for the Target System in this kit looks like
this:

The '\’ symbols in the command tell the Linux command line interpreter to ignore the
following return or newline. The configure command above does not need the '\
symbols if the full command is on one line.

In the option for —- enable-parallel-pkgbuilds=4, use the number of process
threads available in the CPU of your Host System. For example, when using a CPU
with 2 cores and hyperthreading, there 4 process threads are available, so specify “4”
for optimal performance.
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Note: Specifying -—enable-jobs=50 will generate a warning, but trials have shown that

5.3

April 2014

using this number of jobs will result in shorter compile times. You may ignore the
warning.

./WindRiver/wrlinux-5/wrlinux/configure \

--enable-board=intel-quark \

--enable-kernel=standard \

--enable-rootfs=glibc-idp \

--enable-addons=wr-idp \

--enable-bootimage=ext3,hdd \

-—enable-jobs=50 \

--enable-parallel-pkgbuilds=4 \

--with-layer=wr-mcafee,wr-wks-oneagent-oma-dm-ia,wr-intel-
support \

--with-template=feature/mgtt, feature/webif, feature/intel-
wilkinpeak2, feature/idp devkit full, feature/intel-
wilkinpeak?2, feature/recovery \

--without-layer=wr-srm \

--with-sstate-dir=./buildcache

The configure command may take a few minutes to complete.

Build the Target System Runtime Software

When the Configure command is finished, build the Target System runtime OS by
issuing the following commands from the Project folder:

cd $HOME/Project
make fs

This builds the Linux* runtime system and generates the runtime components that
can be installed on your Target System.

The software images and a script to deploy the images to a USB flash drive or SD

Flash Card are created in the $SHOME/Project/export directory. For the Target

System in this Development Kit, use the image titled intel-quark-glibc-idp-
standard-dist.tar.bz2

The first time a target runtime system is built, it can take several hours depending on
your Host System'’s specifications. Subsequent builds will be shorter if the option —-
with-sstate-dir./build-cache was included in the configure command.

The only supported method to organize the Target root file system and boot procedure
is based on the above configuration line with the default Wind River IDP platform
settings.
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Installing Software on the
Target System

6.1

6.2

Note:

Note:

Wind River Linux 5 and Wind River IDP XT 2.0 runtime software come pre-loaded on
the micro-SD flash card that is installed in the Target System.

This section describes how to install a new image of the Wind River runtime software
to the micro-SD flash card.

Before proceeding, ensure the Target System is set up as described in Section 3.

Obtain the Target System Software Image

Begin by obtaining a new image, or the provided backup image, of the Wind River
runtime software for the Target System. The backup image for the Target System is
on the USB Flash Memory Drive in the backup directory. The software on the backup
image is the same as, or similar to, the software that came pre-loaded on the micro-
SD flash card.

A new Wind River runtime software image can be created using the Wind River Host
Tools, as described in Section 5. The new image is created in the directory
HOME/Project/export

Before using the backup image, copy the entire backup directory from the USB Flash
Drive to the Host System.

Writing the Micro-SD Flash Card

Use these steps to program a Target System runtime image onto a micro-SD card or
to a USB Flash Drive:

1. In a Linux terminal window on the Host System navigate to either the backup
directory, or the SHOME/Project/export directory.

Insert the micro-SD Flash Card into a USB Flash Card reader.

Insert the USB Flash Card reader into the USB Port of the Host System
Determine the /dev/sd# device the micro-SD flash card was assigned to.
Run this command:

sudo ./deploy.sh -f wrlinux-image-glibc-idp-intel-quark-
sdcard.tar.bz2 -d /dev/sd# -y

(Where /dev/sd# is the drive assignment of the micro-SD card.)

This will take a few minutes to run. The figure below shows the terminal
window after the script completed successfully.

ik wn

Intel® Gateway Solutions for the IoT DK50 Development Kit
Getting Started Guide April 2014

24

Document Number: 330496-001



Installing Software on the Target System i n te l : >

Figure 9. SSH Terminal Configuration using PuTTY

f root@IGS-Laptop-4: ~/recovery

The micro-SD flash card should now have a viable Target System runtime
software image.

6. With the power off on the Target System, insert the micro-SD flash card.
7. Plug in the power adapter to boot the Target System.

6.3 Changing default boot menu option

After the Target system boots up with the new image, the default boot is set to USB
and not the MMC card (see Figure 12). Use the serial terminal (described in Section
3.3) to control the target system and use the down arrow key to change boot menu
option to MMC (see Figure 13). Once booted, on the target system edit
/boot/grub/grub.conf file and move MMC ahead of USB (see Figure 14 and 15). In
other words, change the boot order to have MMC as the primary boot option in grub.
After power cycling the target system the default boot device will now be MMC.
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Figure 12. Boot device menu (default on new image) on target system

@O E  [devfttyUSBO - PuTTY

IDP for Intel Quark-based Platform - USB

| |
| |
| |
| |
| IDP for Intel Quark-based Platform - I |
| |
| |
+ +

The highlighted entry will be booted automatically in 4 seconds.

Figure 13. Boot device option changed to MMC on target system
A ™ @ [dev/ttyUSBO - PuTTY

GNU GRUB version 0.97 (604K lower / 244604K upper memory)

Use the " and v keys to select which entry is highlighted.
Press enter to boot the selected 0S, 'e' to edit the

before booting, or 'c' for a command-line.
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Figure 14. GRUB configuration original (grub.conf)

@O @ [dev/ttyUSBO - PuTTY

ed Platform -

console=ttyS1,115200n8 roo > al ro roc it reboo

kOpl ro root

Figure 15. GRUB configuration updated (grub.conf)

mcblk0pl ro rooty

title IDP ed Platform
root

console=ttyS1,115200n8

rub.conf”
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7

Programming the SPI Flash
Firmware

7.1

Figure 16.

During application development, it may be necessary to modify or reprogram the
firmware contained in the SPI Flash of the Target System. For this Development Kit
the recommended method to program the SPI Flash is by using a DediProg
programmer.

A backup copy of the firmware for the Development Kit is on the USB flash drive in the
backup directory.

DediProg Programmer Information

See www.DediProg.com to purchase a DediProg SPI Flash programmer. The SF100,
SF600, and SF600PIus models are compatible with the Target System. The Target
System uses a 2X4 2.54mm ISP pin header on the board. Obtain the cables necessary
to plug into this header.

DediProg SF100 Flash Programmer
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7.2 Programming the Firmware

The following items are required to program the firmware:
e DediProg SF100.
e DediProg software. Download from www.DediProg.com
e Flashimage filein .bin format.
e Target System board.

Warning: Before updating the firmware, save a backup copy of the existing firmware. See
Section 7.3 for instructions.

1. Disconnect the power supply from the Target System.

2. Identify the 7-pin SPI header on the Target System. See the red arrow in the
figure below.

Figure 10. DediProg Header on the Target System

. e

£ 7 \DIGITAL( PWM~)

@eDGalileo.

IGN

]
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3. Connect the DediProg to the Target System as shown in the figure below.

Figure 18. Connection from DediProg to Target System

4. Plug in the USB connection of the DediProg Flash Programmer to the Host PC.
The DediProg software must already be installed on the Host System. You will
see a pop-up message similar to the one shown below. Select W25Q64FV
and click OK.

Figure 19. Flash Memory Selection

Memory Type Ambigui

By reading the chip ID, the chip applies to:

S25FLOG4K
W250Q40CL
W25064

W250Q648Y

W25064CY
)

W25RE4FY
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Figure 20.

April 2014

5. The DediProg GUI should start as shown in the figure below.

DediProg Programming Software - Graphical User Interface (GUI)

File View Help

« A Q H @ v ® D o EHSE

Detect  File Blak Erase  Prog  Verify Baih Edit  Config Load Prj Save Prj Prj

Currently working on: 1@ Application Memory Chip 1 (©) Application Memory Chip 2 Update Stand Alone Project
Currently working region: (@) Region 1 Region 2 Region 3 Region 4 Region 5
@2014—Mar727 13:25:09:  Welcome to DediProg 5F6.0.4.30 =
@2014—Mar—27 13:25:09: Startlogging ...
@2014—Mar—2? 13:25:09:  Checking Windows version ..., Powered .G‘Vl
B0 2014 Mar 27 1 -
(i) 20144Var-27 13:25:09: Windows System Info
et = Windows Version: Windows 7
G) 2014-Mar-27 13:25:10:  0.488s elapsed to identify chip.
@2014—Mar—27 13:25:27:  Current Type: W25Q64FV Programmer Info
/i Type: SF100
Firmware Version: 507
VCC Status: 3.5/ [OFF
VPP/Acc: Mot Applicable
SPI Clock: 12 MHz
Dual/Quad 10: Single 0/
Memory Info =|
Type: W25Q64FV
Manufact: Winbond Electronics Corp
Size(KB): 8192
Manu. ID: Oxef
JEDEC ID: 0xef4017
File Info
Name :
Size:
Checksum(File size) :
Checksum(Chip size) :
CRC32 Checksum(file size):
CRC32 Checksum(chip size):
Batch Config setting P
[>] Full Chip update
Dartial lindzte and 2
4 [ T | 3

NUM

No operation on-geing. |

6. Save a backup copy of the existing firmware. See Section 7.3 for instructions.
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7. Click File and select the binary image that you want to flash. The figure below
shows the file galileo.bin is selected. Click OK.
Figure 21. Load File Dialog Box
Z DediProg Software SF6.0.4.30 b = = % |

File View Help

- @09 Dve®e OSSN

. - D
Deiect File Blank  Erase Prog  Verify  Baich Edit Config Load Prj Save Prj P1j

Currently working on: @) Application Memary Chip 1 (©) Application Memary Chip 2 Update Stand Alone Project

5 Currently working region: (@ Region 1 Region 2 Region 3 Region 4 Region 5
@ZUH—Mar—Z? 13:25:09: Welcome to DediProg SF5.0.4.30 il
@ZUH—Mar—Z? ; Startlogging ... .
(i) 2014-Mar-27 13:25:09:  Checking Windows versio Powered bl
Checking USE connnection
- f=—anstem Info
i . X
Load File =) rsion: Windows 7
@ 2014-Mar-27 13:25:10:  0,488s elapse| —
@ 014Mar-27 13:25:27: Cumrent Typedll Lo ere Labyunus|Desklop 0T \galieo.bin linfo
. 1\ 2014-Mar-27 13:25:27: SF100
Program as rsion: 5.0.7
B - B B 3.5¢ / OFF
Data Format: (@) Raw Binary () Intel Hex () Motarola 519 ) ROM Mot Applicable
12 MHz
[ Truncate file to fitin the target area. 0: Single IO
W25QE4FY 3
Winbond Electronics Carp
QK
8192
Oxef
JEDEC 1ID: Oxef4017
File Info
Mame:
Size:
Checksum(File size) :
Checksum(Chip size) :
CRC32 Checksumfile size):
CRC32 Checksum(chip size):
Batch Config setting -
(-] Full Chip update
Dartizl | Indate and x

4 m ] 3

Mo operation on-going. | | MUM

8. Click Batch to start the programming. An 8 MB file will take about 45 seconds
to complete. See the figure below.
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Figure 22. Programming Complete

. DediProg Software SF6.0.4.30 - =

File View Help

« @ OO ve DO EE%

¥ Dy
Detect | File  Blank Erase  Prog  Verify Baich Blit  Config Load Prj SavePrj  Prj

Application Memory Chip 1 (©) Application Memory Chip 2 Update Stand Alone Project
egion 1 Region 2 Region 3 Region 4 Redgion 5

Currently working on:

Currently working region:

| »

(D 2014-Mar-27 13:25:09: Welcome to DediProg 5F6.0.4.30
Start logging ...
Checking VWindows versiol

Fowered oY

Windows System Info

2014-Mar-27 13:25:0%:
. : Windows Version: Windows 7

2014-Mar-27

0,483 elapsed to identify chip.
Current Type: W25Q54FY
VCC 3.5V is applied. Type: SF100

Programmer Info

Firmware Version: 5.0.7
VCC Status: 3.5V / OFF
(1)2014-Mar-27 13:26:27%:  Operation completed, VPP/Acc: Mot Applicable
20144Mar-27 13:26:27: 0,351 seconds elapsed. SPI Clock: 12MHz
2014Mar 27 13:26:33:  Programming parameters: Dual/Quad 10: Single 10
Source File: galileo bin(0xB800000 bytes) T =
: Target Memory Region: [0, 0x300000) Type: W25Q64FY
: Spare Memory Region: leave as being erased. Manufact: Winbond Electronics Corp
:_Truncate-File-To-Fit-Memory Disabled. Size(KB): 8102
Identify Chip OK. Mang. 10 G
2014Mar-27 13:26:3%:  Erasing a whole chip ...
2014-Mar-27 13:26:51: A whole chip erased JEDEC ID: Detioly
2014Mar 27 13:26:51:  Programming . File Info
2014-Mar-27 13: Programming parameters: Name: galileo.bin
20144Mar-27 13:26:51:  Source File: galileo bin(0x800000 bytes) Size: 0x800000
2014Mar 27 13:26:51:  Target Memory Region: [0, 0x800000) Checksum(File size) : 0x57944348
2014Mar-27 13:26:51:  Spare Memory Region: leave as being erased. Checksum(Chip size) : 0x57944348
2014-4Var-27 Truncate-File-To-Fit-Memory Disabled. CRC32 Checksum(file size):  0x93028438
Programming OK. (CRC32 Checksum(chip size): 0x99028438
(1D 2014-Mar-27 Operation completed,
Batch Config setting —

45,939 seconds elapsed.

(D 2014-Mar-27 13:
Ful Chip update

Dartialtindate and
n | »

<

No operation en-going. |

9. Disconnect the USB cable from the Host System.
10. Disconnect the DediProg cable from the header on the Target System.

7.3 Backing Up the Firmware

Perform the following steps to make a backup copy of the firmware that is on the
micro-SD card.

1. Disconnect the power supply from the Target System.

2. Identify the 7-pin SPI header on the Target System. See the red arrow in the
figure below.
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Figure 23. DediProg Header on the Target System

NDIGITAL( PWM~ ) b S

(inteP Galileo.

ESIG

-—

LA R
SN FZGLA0300VV7

3. Connect the DediProg to the Target System as shown in the figure below.

Figure 24. Connection from DediProg to Target System
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4. Plug in the USB connection of the DediProg Flash Programmer to the Host
System. The DediProg software must already be installed on the Host PC. You
will see a pop-up message similar to the one shown below. Select W25Q64FV
and click OK.

Figure 25. Flash Memory Selection

By reading the chip ID, the chip applies to:

S25FLOG4K
W250Q40CL
W25064

W25Q648Y

W25054CY
)

W2SRE4FY
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5. The DediProg GUI should start as shown in the figure below.

Figure 26. DediProg Programming Software - Graphical User Interface (GUI)

' DediProg Software SF6.0.4. =
File View Help
@ & o (B » D O &S G
¥ | L\ .. 3 >
s 2 Q@ v @ ® © &S S
Detect File Blank  Erase Prog  Verify Baich Edit Confiz Load Prj Save Pxj Prj
Currently working on: @) Application Memory Chip 1 (7 Application Memory Chip 2 Update Stand Alone Project
H Currently working region: egion 1 Region 2 Region 3 Region 4 Region 5
@2014—Mar727 13:25:09:  Welcome to DediProg 5F6.0.4.30 il
@2014—Mar—27 13:25:09: Startlogging ... . D
G)ZulQ-Mar—Z? 13:25:09:  Checking Windows version ..., Powered oY
R 2014 Mar27 1 -
@ 14—Mar—27 13:25:09: Windows System Info
il = Windows Version: Windows 7
@ 2014-Mar-27 13:25:10:  0.488s elapsed to identify chip.
@2014—Mar—27 13:25:27:  Current Type: W25Q64FV Programmer Info
1\ 20144Mar-27 13:25:27:  VICC 3.5V is applied. Type: SF100
Firmware Version: 507
VCC Status: 3.5/ [OFF
VPP/Acc: Mot Applicable
SPI Clock: 12 MHz
Dual/Quad 10: Single 10
Memory Info =
Type: W25Q64FV
Manufact: Winbond Electronics Corp
Size(KB): 8192
Manu. ID: Oxef
JEDEC ID: 0xef4017
File Info
Name :
Size:
Checksum(File size) :
Checksum(Chip size) :
CRC32 Checksum(file size):
CRC32 Checksum(chip size):
Batch Config setting P
] Full Chip update
Dartial lindzte and 2
o . | 3
No operation on-going. | NUM

6. Click the Edit button. The View Contents in the Memory Chip window pop-
up is shown in the figure below.
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Figure 11.

DediProg Edit Screen - with SPI Flash Contents Displayed

intel.

View Contents in the Memary Chi )

Source

File: C:\Program Files (x86)\DediProg!SF 100\Crosshill_1.bin File Buffer to File

Chip:  \W25Q84FV [ Read.. | Chip Buffer to File

I Swap
Byte Swap Word Swap DWord Swap
Checksum: File = <empty> Memory = 578A4BBC Buffered File = <empty> Buffered Memory = 57BA4BBC ShowIn @ Hex () ASCII
File Memory

Address +0 +1 +2 +3 +4 +5 +6 +7 +8 +0 +A +B +C +D +E +F +0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E +F *
0x000000 45 53 43 5F 01 00 00 00 00 04 03 00 04 OO 00 0O ‘
0x000010 00 00 00 OO 00O OO 00 OO 8 &0 00 00 OO OO 00 0O
0x000020 00 04 00 00 01 00 00 OO 01 Q0 00 0O OC OL 00 0O
0x000030 00 01 00 OO 00 00 00 OO 00 QO 00 OO OO OO 00 0O
0x000040 00 01 00 00 04 00 00 00 BS OC AB 40 OE 9C 64 52
0x000050 5F 56 6E & (9 7C 2D 65 A2 DO 62 OF 04 79 (B EE
0x000060 F& E6 EB 1D 3C 1C F) 93 BE 56 B8 27 A4 DO 1D 9A
0x000070 55 58 00 43 Fl 48 D9 E3 (2 13 &7 6D 81 98 18 BE
0x000080 05 BF 39 A7 65 7C D9 53 BD 4A 7B 2E 36 1D 03 E
0x000090 D6 4D 93 (7 55 03 &6E Bl F3 72 23 83 2B 1D 59 6E
0x0000AD El 31 F0 AD B8 48 79 (B D6 76 3F 1F BE 61 2 14
0x0000B0 FF 65 14 55 19 00 EF 60 34 FE B2 0OC F0O DA F3 35
0x0000CO EB AF 9D TE 5C 35 & CF 01 2B 1A A3 2 37 33 74
0x0000D0 7B E3 79 55 EC 0D 12 7D 32 FB DD FD D& 45 1F C5
0xD000ED 25 4D FE 09 A4 Bl B2 6B D9 EC 34 87 CD 04 12 1F
0xD000FO D4 B9 65 45 6C 02 4E 21 08 6D A3 BC 81 &7 0B 8C
0x000100 B 7F DA D9 3F 8F 90 EB 6B FA 10 9D 57 FF DA 15 .

Jump To

Next Difference ]
Address (Hex)

7. Cli

ck Read.

8. The DediProg software will read the contents of the SPI flash memory and
display them in the window.

9. Cli
10. En
11. Th
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ck Chip Buffer to File.
ter a file name when prompted.
e chip image is saved to the file.
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Errata

Errata

Table 2.

8.1

Errata pertaining to this version of the Development Kit are shown in Table 2.

Development Kit Errata

Errata Errata Description Workaround/Future Fix
Number

1 On the Target System, the micro- | A fix for this erratum is planned
USB port labeled “Client USB” in a future release of Target
does not work. System firmware.

2 On the Target System, the MAC A fix for this erratum is planned
address of the wired Ethernet in a future release of Target
interface (eth0) is System firmware. See Section
AA:BB:CC:DD:EE:FF by default. 8.1 for a workaround.

3 Continuous messages including Login with username as root and
error messages requesting password as root while the
hardware reset are displayed on messages are being
command line interface after displayed. Type reboot. After
powering on the target system if reboot, these messages will not
Intel® 7260 dual-band wireless be displayed.
network adapter is installed.

Modifying the MAC Address of Wired Ethernet
Interface (eth0)

The procedure to modify the MAC address of the wired Ethernet interface requires
changes to the Target System’s firmware. Follow the steps below to change and then
rebuild the firmware.

1. Complete the steps in Section 5.1 and Section 5.2.

2. Find the MAC address of the Target System. It is labelled on the Ethernet port.
See figure below.
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Figure 28.
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L T
U
| MAC 934F EE00BE

On the Host System, edit galileo-platform-data.ini. This file can
typically be found under SHOME/Project/layers/wr-bsps/intel-
quark/recipes-support/spi-layout-tools/files/platform-data.

Change the string AABBCCDDEEFF in to match the MAC address of the Target
System. See the figure below.

Save and close the file.
Execute make fs as described in Section 5.3 to rebuild the firmware.

Firmware file Flash-galileo-8M-secured.bin is created in
SHOME/Project/export/images.
Update the firmware of the Target System as described in Section 7.
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