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Document / Revision History

20-Feb-2014 First release at MWC 1.0

Reference Documents

Intel® Galileo DevKit QSG Intel® Galileo Development Kit for loT Quick Start Guide.

Galileo Datasheet (329681-003US) | Detail of Galileo board and specifications.

Terminology / Definitions

Intel® Galileo Development Kit for 10T
ICC Intel® C/C++ Compiler Toolchain
Host The machine running the DevKit Live USB image
Target Intel® Galileo platform
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1 Introduction

The DevKit is an out-of-the box evaluation and development platform based on the Intel® Galileo
board. This manual describes the technical details and the process of booting the DevKit Live
image and the guide for application developers.

1.1 Component list
Disclaimer: Please note that pictures here are just for reference, the content and parts may vary.
No. Item Description Qty
1. | Quick Start Guide Intel® Galileo DevKit Quick Guide - Paper copy 1
2. Intel® Galileo Development board. 400MHz 32- 1
bit Intel® Pentium instruction set architecture
(ISA)-compatible processor
A full sized mini-PCl Express* slot, 100Mb
Ethernet port, Micro-SD slot, RS-232 serial
port, USB Host port, USB Client port, and
g 8MByte NOR flash come standard on the
board.
3. ; Micro SD card — 8GB 1
4. USB Flash Disk — 16GB: Pre-loaded with live 1
image for the Host
5 Power Supply — 5VDC, 3.0A 1
6 Wi-Fi card with Extender 1
Intel® Galileo Development Kit for 0T - Tutorial Guide Revision 1.0 — 20-Feb-2014
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7 Antennas 2
9 ' 7 Serial Cable (3.5mm Stereo jack to DB9) 1
9 USB to 9pin-D cable 1
10 USB OTG adapter 1
11 LCD Module For Arduino 20 X 4 1
12 Sony eye webcam to provide video and audio 1
feed via USB
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1.2 DevKit Live USB Image
The login details for the Live USB image are:
Root user:
Username:  root
Password: root
Ordinary user:
Username:  user
Password: devkit
The login details for your Galileo target are:
Root user:
Username:  root

Password: There is no password

Intel® Galileo Development Kit for 0T - Tutorial Guide Revision 1.0 — 20-Feb-2014
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2 DevKit Setup

Establish the target and host connections as shown it the figure below:

Intel® Galileo Target

USBhost  USBclient Audio RJ-45 100M
port port port LAN port

USB <-> 3.5mm Stereo Serial
115200, 8bit, 1Stopbit, No Parity

DevKit Live
USB Image € .\k‘\

A
.

User’s
Router

User’s Host PC / Mac

Figure 1: DevKit Development System and Target connections

2.1 Connections:

1. Insert the micro SD card supplied with the DevKit in the SD Card slot of Galileo.
Connect Ethernet cable between Galileo board and your internet router.

3. Plug-in serial cable between your Host PC (USB end) and 3.5mm stereo jack male pin in to
Galileo board audio type serial connector close to Ethernet port.

4. Connect power cable to Galileo board and switch ON the power.

2.2 Booting DevKit Live USB on PC:

NOTE: The BIOS configuration are all PC specific, please refer to your PC manufacturer
guide for details on specific BIOS settings.

Insert the provided DevKit Live USB key into the USB port of the Host PC.
Power on the computer and enter into BIOS menu.

Ensure that the legacy BIOS is enabled.

Select — USB key as the first boot device in the boot order.

o~ w0 Dn P

Save your settings and exit the BIOS menu, reboot the Host PC.
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6. Your Host PC will boot from the USB key and you will be presented with the following menu.

For most modern computers the first (default) option should be sufficient (kernel 3.10). If you

have older hardware or experience boot failures, please boot the 3.2 kernel (486 or 686-pae

depending on your hardware).

7. Select the option corresponding to your CPU architecture and Press Enter.

The Virtual Machine reports that the guest OS supports mouse pointer integration. This means that you do not need to capture the mouse pointer to be able to use it in your guest 5 — all mouse actions you perform when the mouse pointer is over the )

DevKit
DevKit
DevKkit
DevKkit
DevKkit

Boot

(kernel
(kernel
(kernel
(kernel
(kernel

meEnu

.10 LTS failsafe)
. 486)

486 failsafe)
bOb—pae)
686—pae failsaf

Automatic boot in

Press ENTER to boot or

TAB

2 seconds. ..
to edit a menu ent

Figure 2: Menu on Boot from Live USB Key
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2.3 Booting DevKit Live USB on Mac:

NOTE: Because Mac UEFI firmware does not implement the ‘Legacy BIOS’ extension. The
DevKit live image needs to be run in a virtualized environment.

1. Install VirtualBox’ and ‘Oracle VM VirtualBox Extension Pack’ on your Mac OS X machine by
following the instructions on the Virtual Box website:
https://www.virtualbox.org/wiki/Downloads

Insert the USB key into a USB slot on your Mac
Open the Terminal application and switch to the root user using the ‘su’ command and enter
the root password.

® 00 Terminal — sh — 80x33 )
sh-3.2# su root]] B

Figure 3: Super user terminal on Mac

4. Use the ‘diskutil list’ command to find out the device node of your USB key and note it down

(e.g ‘/dev/disk4’ on this screenshot)

®@ 00 Terminal — sh — 80x33 8
sh-3.2# diskuotil list
fdev/disk0

] TYPE MAME 51IEE IDENTIFIER

0z GUID partition scheme *500.1 GB  disk0

1= EFI EFI 209.7 MB  disk0sl

2 Apple CoreStorage 339.0 GB diskls2

3: Apple Boot Recovery HD 650.0 MB disk0s3

4z Microsoft Basic Data BOOTCAMP 160.2 GB  disk0sd
fdev/diskl

#: TYPE NAME SIEE IDENTIFIER

L GUID partition_scheme *1.0 TB diskl

1z EFI EFI 209.7 MB  disklsl

2 Apple HFS linux 380.0 GB  diskls2

A Apple HFS store 600.0 GB  diskls3

4z Apple HFS documents 19.6 GB disklsd
fdev/disk2

] TYPE MAME S5IZE IDENTIFIER

0z Apple HFS Macintosh HD *338.7 GB  disk2
fdev/diskd

] TYFE MAME S5IZE IDENTIFIER

0: FDisk partition scheme *16.0 GB disk4

1: DOS_FAT 32 DEBIAN 2.1 GB diskdsl

21 Linux 5.9 GB diskds2
sh-3.2# [

Figure 4: Device list on Mac
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5. Use the ‘diskutil unmountdisk’ command along with the device node captured in the
previous step to unmount all partitions found on the USB key e.g.

| ® OO0 Terminal — sh — 80x33 u

gh=3.2# diskutil unmountdisk fdev/diskd
Unmount of all volumes on disk4 was successful
sh-3.2# |

Figure 5: Unmount disk on Mac

6. Use the ‘chmod’ command along with the device node captured in the previous step to make
the USB key device accessible by a non-root user

® OO0 Terminal — sh — 80x33
sh-3.2# chmod todor /dev/disk4]

Figure 6: Make disk accessible on Mac

7. Create a VirtualBox virtual disk file corresponding to the DevKit USB key using the VBoxManage
command as shown below. Please note you will need to change the path where you wish the
file to be stored and use the device node captured in step 10 above

VBoxManage internalcommands createrawvmdk -filename /Users/todorminchev/Desktop/devkit.vmdk -
rawdisk /dev/disk4

®@00 Terminal — sh — 80x33 X

sh-3.2# VBoxManage internalcommands createrawvmdk -filename /Users/todorminchewv/
Desktop/devkit.vmdk -rawdisk /dew/disk4]]

Figure 7: Create Virtual disk on Mac
NOTE : Back up your virtual disk file (e.g. devkit.vmdk) to a safe location. You might need

to refer to it in the future in case that your virtual machine gets corrupted.

8. You are now ready to create your virtual machine. Use the ‘diskutil unmountdisk’ command to
unmount the USB key again (please see step 5 above).
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9. Open VirtualBox -> Select ‘New’ -> Type ‘Linux’ -> Version ‘Debian’ -> Enter a hame for
your virtual machine -> Click ‘Continue’

006 Oracle VM VirtualBox Manager

S oPe L < BN
T Qg (o 4 S G Snapshots l

New Settings Start Discard

Name and operating system

smputer.
Sy S : 1es yet.
Please choose a descriptive name for the new virtual machine .y/i -
and select the type of operating system you intend to install I“V
on it. The name you choose will be used throughout ‘
VirtualBox to identify this machine. b Py

Name: [Devkit

Type: | Linux & @
CJ

Version: | Debian v

[ Hid’eil')'escrirption | Go Back [ Continue |

Figure 8: Virtual disk OS specifications on Mac

10. Assign memory to your virtual machine according to the amount of memory available on your
host machine (recommended 2GB or more) -> Click ‘Continue’

© 06 Oracle VM VirtualBox Manager
| ” s ¥ Details Snapshots
New Settings Start Discard
Memory size
v omputer.
1es yet.

Select the amount of memory (RAM) in megabytes to be

allocated to the virtual machine. l;‘/\
S
b

2048 |[7| MB F

The recommended memory size is 512 MB.

4 MB 16384 MB

| GoBack | | Continue

Figure 9: Virtual disk Memory specifications on Mac
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11. Select ‘Use an existing virtual hard drive file’ checkbox and assign the virtual machine disk
file created in step 7 above to your virtual machine. -> Click ‘Create’

006 Oracle VM VirtualBox Manager

Fa3 M8 L o
Hantt b ad 7 AV .:Izﬂ! (@ Snapshots J

New Settings Start Discard

Hard drive
smputer.

: ’ ; 1es yet.
If you wish you can add a virtual hard drive to the new S
machine. You can either create a new hard drive file or select "‘/
one from the list or from another location using the folder ‘
icon. Y
If you need a more complex storage set-up you can skip this J
step and make the changes to the machine settings once the

machine is created.

The recommended size of the hard drive is 8.00 GB.
() Do not add a virtual hard drive

() Create a virtual hard drive now
(®) Use an existing virtual hard drive file

| devkit.vmdk (Normal, 14.91 GB) ) &

Go Back | [ Create |

Figure 10: Virtual disk drive specifications on Mac

12. Create a filter for the USB -> Serial adapter by right clicking on your virtual machine name ->
Select ‘Settings’ -> Click the ‘Ports’ button -> Select the ‘USB’ tab -> Click the plus button -
> Select your USB adapter from the list of available devices

Oracle VM VirtualBox Manager

E@@W_ | -

_}E\fl{t - Ports

e
mvx4@.!l@=§|

Ceneral System Display Storage Audio Metwork | Shared Folders

| £ Serial Ports _

I\_'T Enable USB Controller
Iﬂ Enable USB 2.0 (EHCI) Controller
USE Device Filters

~' Prolific Technology Inc. USB-Serial Controller D [0400] @£

a3

@8

=

]

Lot

]

.

-'i'- | Cancel | | OK [
Figure 11: VirtualBox Serial-USB configuration on Mac
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13. Double click your USB adapter and clear all fields except the Vendor ID and Product ID -> Set
Remote to ‘Any’ -> Click ‘OK’ to close the USB menu -> Click ‘OK’ to close the setting menu.

@

Setting
|

JevKit
oe
General

o

" |

System

(v Enable USB

|1’| Enable
USB Dewvi

v Pro

Oracle VM VirtualBox Manager

DevKit - Ports

S

Ports

= -

Display Storage Audio Network | Shared Folders

Name: k. USB-Serial Controller D [0400]

Vendor ID: (067b
Product ID: 2303
Revision: ﬁ8
Manufacturer: ﬁ
Product:
| Defines the product ;8
: : name filter as an
Serial No.: L exact match string. ﬁ
~An empty string will
Port: match any value. fins
Remote: | Any = 52
Cancel | [ OK | || [ ok |

Figure 12: VirtualBox Serial-USB configuration on Mac

14. Your virtual machine is now ready! Click ‘Start’ to boot it for the first time.

8006

i @ P @

Oracle VM VirtualBox Manager

— DT (&) Snapshots |

New Settings Start Discard
DevKit [E General E Preview
\ Powered Off
@ Name: DevKit

Intel® Galileo Development Kit for 0T - Tutorial Guide

Operating System: Debian

m System

Base Memory: 2048 MB

Boot Order: Floppy, CD/DVD,
Hard Disk

Acceleration: VT-x/AMD-V,

Nested Paging

Display

Video Memory: 12 MB
Remote Desktop Server: Disabled
Video Capture: Disabled

Storage

{7 Audio
Host Driver: CoreAudio
Controller: ICH AC97

Figure 13: VirtualBox Status on Mac
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15. Your machine will boot from the USB key and you will be presented with the following menu.
For most modern computers the first (default) option should be sufficient (kernel 3.10). If you
have older hardware or experience boot failures, please boot the 3.2 kernel (486 or 686-pae
depending on your hardware).

The Virtual Machine reports that the guest OS supports mouse pointer integration. This means that you do not need to capture the mouse pointer to be able to use it in your guest OS — all mouse actions yeu perform when the mouse pointer is over the ®)

Boot menu

DevKit (kernel .10 LTS failsafe)
DevKit (kernel .2 — 486)

DevKit (kernel .2 — 486 failsafe)
DevKit (kernel .2 — b8b6b—pae)

DevKit (kernel .Z2 — Bb8b—pae failsaf

Automatic boot in 2 seconds. ..
Press ENTER to boot or TAB to edit a menu ent

Figure 14: Boot Menu on Mac
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2.4 Capturing Target IP address:

1. Connect Galileo target and your Host PC to the same network to verify that you have network
connectivity between these two.

2. Use aterminal emulator (e.g. minicom / teraterm / putty) & connect to the Galileo target console
with configuration ‘115200 Bit/s, 8 Bit, 1 Stop and No parity’. (Please refer to the Galileo release
documentation for details on how to access the Galileo serial console).

3. Login as ‘root’ user (root user don’t have password) and find target IP address using command
ifconfig as below. Note down the IP address at this stage.

Figure 15: Development System Desktop

Intel® Galileo Development Kit for 0T - Tutorial Guide Revision 1.0 — 20-Feb-2014
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3 Setup Eclipse DevKit IDE

3.1 Configure Remote Target Connection

1. After successful boot-up from Live USB, the development system will show the desktop.
2. Launch the DevKit IDE by double clicking the desktop ‘Eclipse DevKit IDE’ icon on the host PC.

Activities

Computer

uu

home

E)

Eclipse DevKit IDE

Figure 16: Development System Desktop

3. Inserting the Galileo target IP address captured in the previous step.

a) Select menu Window->Open Perspective->Other->Remote System Explorer
b) Right click the ‘galileo’ connection and select Properties -> Host
c) Firsttime, it will ask for the root password, there is no password for root, hence simply press OK.

Remote System Explorer — Eclipse

System type: Linux

Host name: 172.28.33.60
Connection name: galileo

User ID: 'root ‘

Password (optional): ” ]

v

[l Save password

Cancel oK

Figure 17: Root Password Dialog

Intel® Galileo Development Kit for 0T - Tutorial Guide Revision 1.0 — 20-Feb-2014
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d) Enter IP address captured earlier in the Host Name field.

[perttarto ]

Connector Services

Host v
Resource type: Connection to remote system

Parent profile: debian

System type: Linux

Host name: <i172.28.33.60 > ‘ N

Connection name:

>

Default User ID:

O[root

Description: [Connection to Galileo target

[ Verify host name

Configure proxy settings

Default encoding

Note: This setting can only be changed when no subsystem is connected

@® Default from remote system

O Other: |UTF-8 v J

" Cancel

Figure 18: Connection to remote target

Intel® Galileo Development Kit for 10T - Tutorial Guide

Revision 1.0 — 20-Feb-2014
(Page 17 of 32)



3.2 Toolchain Selection

The DevKit Development provides GNU and Intel C/C++ Compiler (ICC) Toolchain. NOTE: The build
environment cannot be dynamically changed.

NOTE: Please note that the build environment cannot be dynamically changed i.e. if you project
was created to use the GNU compiler, you will NOT be able to dynamically convert it to build with
the ICC.

1. To select required Toolchain for our project, click the Window tab-> Preferences-> Yocto Project
ADT->Select GNU or ICC in the Cross development profiles drop down menu.

2. Click Apply to change build environment and ‘OK’ to close the Window.

[ “’] Yocto Project ADT -

4
General Standard Profile

b Crc++

GNU Save as ... | IRename.
Changelog Icc ;
B Help K Remove.
b Install/Update Cross Compiler Options:
P Library Hover

@ Standalone pre-built toolchain

Man pages _ . . .
) Build system derived toolchain

P Mylyn
PP Remote Development Toolchain Root Location: ‘!opt!iot*devkit.ll.5.1.r’yoctofgnu I Browse..
P Remote Systems i
P Run/Debug Sysroot Location: fopt/iot-devkit/1.5.1/yocto/sysroots | Browse..
P Specfile Editor Target Architecture: ' i586-poky-Linux < |
P SystemTap
P Target Explorer Target Options:
P Team ® (=l

Terminal Kernel:

P Tracing

Custom Option:

@ External HW

3] | Restore Defaults Apply
'@ Cancel I oK |
Figure-19: Connection to remote target
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4 ‘Hello World’ Project

After selection of appropriate required tool chain, now you are ready to create your first project

4.1 Create and build project using GNU

1. Select GNU Toolchain as described earlier in ‘Toolchain Selection’ section.

2. Ensure that are on default C/C++ perspective view by selecting menu Window->Open
Perspective->Other->C/C++ (default) and press OK.

3. From menu, select File — New — C Project — Yocto Project ADT Autotools Project —
Hello World ANSI C Autotools Project

4. Enter a project name (e.g: myGNUprojectl) — Next — Complete the required fields (Author,
License etc.) — Click Finish
NOTE: Please use only alphanumeric characters in the project name field and no spaces

C Project N

Create C project of selected type

Project namef |myGNUproject? )

e

Use default location

Project type: Toolchains:

P (= GNU Autotools — JU Autetoo

¥ [= Yocto Project ADT Autotools Project

[ ] Empty C Auytotools Proiert

® Hello S Project
P = Executable

P (= Shared Library

P (= Static Library

P (= Yocto Project ADT CMake Project L

P = Makefile project &

[ | m | EI

Show project types and toolchains only if they are supported on the platform

@j Next = | l Cancel | | Finish |

Figure-20: Project creation using GCC Toolchain

This will create a default “Hello World” project using the GNU Toolchain and sysroot for your
Galileo target.

Intel® Galileo Development Kit for 0T - Tutorial Guide Revision 1.0 — 20-Feb-2014
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5. To build this created project for the first time right click on project name and select and click
the option ‘Build Project’.

File Edit Sourg New 3!
i 9 - :. Go Into

Cpen in New Window

|
) LCopy Ctri+C
i) Project Explot . _ |

* & myGNUprd Delete Delete

P = automdd
b 4 Binaries  coyrce N
P & Includes
v @src Rename... F2
P [g myGR
Import...
D % myGh
Export...
B [,'ﬂmyGl’*
5 Make Build Project
i Make Clean Project
i Make Refresh F5
|ag aclocal.| Cloge Project

B AUTHO Close Unrelated Projects

[l autogen  Build Configurations >
[ Changel Make Targets >
] - '
|= compile Index ) |
* config.g . .
- Reconfigure Project
B config.hl | Loke Autotools >
[] config.h
_ _ Run Remote Application
[ config.L¢
Debug Remote Application
|- config.s!
Figure-21: GCC project build
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4.2 Create and build project using ICC

1. Select ICC Toolchain as described in ‘Toolchain Selection’ section.

2. Ensure that are on default C/C++ perspective view by selecting menu Window->Open
Perspective->Other->C/C++ (default) and press OK.

3. From menu, select File — New — C Project — Yocto Project ADT Autotools Project —
Hello World ANSI C Autotools Project

4. Enter a project name (e.g: mylCCprojectl) — Next — Complete the required fields (Author,
License etc.) — Click Finish

NOTE: Please use only alphanumeric characters in the project name field and no spaces

C Project —

Create C project of selected type

— "
Project nam< myl CCproject \

Use default location

Project type: Toolchains:

P = GNU Autotools = GMNU Autotools Toolchain

¥ = Yocto Project ADT Autotools Project
® Empty OA : 2o
7 Hello Werld ANS| C Autotools Projec >

STl ol ol el by T T
P (= Executable
P (= Shared Library
P = Static Library
P = Yocto Project ADT CMake Project

P (= Makefile project
(<] i [ [>]
Show project types and toolchains only if they are supported on the platform

(<]

® MNext = I [ Cancel I [ Finish

Figure-22: Project creation using ICC Toolchain

This will create a default “Hello World” project using the ICC Toolchain and sysroot for your
Galileo target.
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5. To build this created project for the first time right click on project name and select and
click the option ‘Build Project’

File Edit S pew >

=ar .

| ] Go Into

Open in New Window

Lopy Ctri+C
[ Project E: L
£
b meGNJ Delete Delete
=T
b &l Incl Source >
P src
=AU Rename... F2
= aut
Import...
E Chs
Expart...
AC con
B co Build Project
2 INS Clean'F
i Mal Refresh F5
2 myl Close Project
2 NE Close Unrelated Projects
= RE4  Build Configurations >
&
Make Targets > |
Index ) 3

Reconfigure Project

Imvoke Autotools )

Run Remote Application

Debug Remote Application

Figure-23: ICC project build

6. On successful compilation and build it will generate a binary file suitable to debug / run on
Galileo target board.
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4.3 Debug project

1. To transfer, run and debug your application remotely on your Galileo target, right-click your

project folder— Debug As — Debug Configurations.

Eile Edit Euurcej

-

{25 Project Explorer

b 4F Binaries

P al Includes

BB arc
AL aclocal.md
[#l AUTHORS!
| autogen.sh
[l Changelog
# compile
[® config.que
e config.h
[ config.h.in
[l config.log
[7 config.staty
[# config.sub .
|7 configure
At configure.a
[5] COPYING
i depcomp |
[ i586-poky-
[ INSTALL
[Finstall-sh

ZF Ltmain.sh

il Makefile.an

Ml Makefile.in

=

New

Go Into

Open in New Window

Copy

Delete

Source

Rename...

Import...

Export...

Build Project
Clean Project
Refresh

Close Project

Close Unrelated Projects

Builld Configurations
Make Targets

Index

Reconfigure Project
Invoke Autotools

Run Remote Application
Debug Remote Application

Show in Remote Systems view

Profiling Tools

Convert To...

> ols Window Help
0 -2 -Q-iw:@

Ctri+C
., NUproject.c B2
Copyright (C) Intel Corporat
Delete

nclude =stdlib.h=
nclude <stdio.h=

>

t main{void) {
puts{"Hello World®); s
return O;

F2

FS

_
|
lems + Tasks &) Console 22

re [ml,rICCpmject]
ng if ice -gnu- prefix=1586- pt
ng 1f icc -gnu-prefix=1586-p:
ng whether the icc ~3nu pref:
y "9 whether -lc should be exp
ng dynamic linker characterl-
ng how to hardcode library pi
ng whether stripping libraris
ng 1f libteol SUP?DFtﬁ $hare=
ng whether to build shared 1
ng whether to build static L
ng whether ice - refix=it
ng that generateg f; es are r
ure: creating ./config.statu
.status: creating Makefile
.status: creating src/Makefi’
.status: creating cenfig.h

| atatus+r averutinn denfilas I

>

Compare With

Recstara fram | nral Histarw

1 Local C/C++ Application £

>

2 Remote Application

Debug Configurations..,

Figure-24: Debug project configuration
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2. Select 'C/C++ Remote Application' — Your project -configuration name (e.g.
mylCCproject_gdb_i586-poky-linux) — Select 'galileo’ in the connection drop-down menu.

Create, manage, and run configurations
@ Remote executable path is not specified.

Mame: lm',rlCCprojecl_gdb_isaé-pokv-linu:

{ E_l Main - ®* Arguments o Debugger L'}/Saur(e ] Common

le] C/C++ Application Connection:  galileo | New... I Properties...
[€] C/C++ Attach to Application meal = '
[€] C/C++ Postmortem Debugger Eroject:
= [€] €/C4++ Remote Application [I'I'I‘,'W.Cprnieft Browse...
[&] myGNUbraiact adh iSAR-poky-linux . ) f - r
- Build configuration: Use Active -
[ @ @ myICCproject_gdb_iS86-poky-linux Y | - — 4
» alRtTeresy [ Select configuration using 'C/C++ Application
B Remote Application C/C++ Application:
E Target Communication Framework |src,fmyICCpro'|ect
| Variables... ISearc]:[ Project... I Browse...
Remote Absolute File Path for C/C++ Application:

[

Commands to execute before apolication

Browse...

Using Standard Remote Create Process Launcher -
Filter matched 9 of 9 items Select other...

@

Close
Figure-25: Debug configuration remote path setup

3. By clicking the 'Browse' button next to the 'Remote Absolute File Path for C/C++ Application'.

4. For the first time access to the Galileo board, the system will prompt you to enter root password
optionally.

C/C++ - Eclipse

System type: Linux
Seled st name: 192.168.0.190
Connl Connection name: galileo 2.,

My H User ID: l l
Password (optional): “ l -
I

b Save user IL

[ Save password

Cancel ‘ | OK

Figure-26: Optional root password to access remote target

Intel® Galileo Development Kit for 10T - Tutorial Guide Revision 1.0 — 20-Feb-2014

(Page 24 of 32)



5. Expand the 'Root' tree and select where on the target you wish your executable to be saved
(e.g. tmp/myICCproject) — Click the OK button

Create, manage, and run configuration "
@ Remote executable path is not specified. Select afile _
Connection: | galileo s J New.,.j

¢ &= - -

b Cmnt & = _Cﬂmmﬂﬂ-.:
[€] c/C++ Application b 0 opt z] [ - | - bropertes. ]
[E] C/C++ Attach to Application P proc B
[€] C/C++ Postmortem Debugger b Orun )
= [€] C/C++ Remote Application b 3 shin || Browse.. l
[£] myGNUproject_gdb_i586-poky-Lin b

(0 sketch J

-~
v
@ myl CCproject_gdb_i586-poky-linu

¥ Launch Group on using 'C/C++ Application’

& Remote Application

B Target Communication Framework b 3 var ‘

b www

:] ISearcﬂ Prciect...] Browse... I

H Browse... I

Cancel '| oK l £

Using Standard Remote Create Process Launcher -

Filter matched 9 of 9 items Select other...

® Close

Figure-27: Destination of binary on remote target
6. In the 'Remote Absolute File Path for C/C++ Application’ field enter a file name for your
binary on the target (e.g mylCCproject)
7. In the 'Commands to execute before application' use the chmod command to make your
application executable on the target e.g. chmod 755 /tmp/myICCproject

Croate, manage, and run configuratiens ﬁ\

M ame: ImleCp- cpect_gdb_iS86-paky-lifux

_.M_ilr: 4 frgumants| % Dabugger i Source| T Common

[l CrC++ Application

.m:,'ICCprn;rrt Browsae...
& ©/C++ Attach to Application '
[ CC++ Postmortem Debugger Build configuration: Use Active <
= [I] C/C++ Remate Application [ Select configuration wsing 'CFC++ Application’

[E] vy G MU cjct . gdb i S 86-poky-linus £/C++ Application:

@ iyl CCper opect_gdb_iS86-poky-linux

srcfmyl Cpraject
¥ Launch Group =

% Remate Application Yariables... || Search Project.. Browse...

Remote Absolute File Path for C/C4s ﬁppl-:m_m

E Targot Commurscation Framework

Browse...
Tl Skip downdoad to target path
Using Standerd Remote Create Process Laundher =
Filter matched 9 of 3 items 2elect other,,
)] Close | Debug
Figure-28: Command setup for binary on remote target
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8. Click ‘Apply’ to apply the settings -> Click the 'Debug’ button to transfer the application to the
target, launch it and start the debugger. This will open the DevKit IDE debug perspective and

insert a breakpoint at the main function. Use the control buttons on the toolbar to control the
program execution (step into, step over etc.)

N Cibuy  myieeprupesu o

File Edit Source Refactor Mavigate Search Project Run YoctoProjectTools Window Help

- © m OO0 Q- iNB | EHnR® RS ®R ®OC s B a4
#5 Debug 2 i+ ¥ = 9
~ [E] mylCCproject_gdb_i586-poky-linux [C/C++ Remote Application]
¥ &2 gdbserver debugger (1/31/14, 5:07 PM) (Suspended)

¥ o Thread [1] (Suspended: Breakpoint hit.)

»! Remote Shell

! Joptfiot-devkit/1.5.1/yocto/sysroots/i586-pokysdk-linux/usr/bin/i586-poky-linux/i586-poky-linux-gdb (1/31/14, 5:07 PM)

w /home/user/workspace/myl CCproject/src/myl CCproject (1/31/14, 5:07 PM)

[€ mylCCproject.c &
@ * Copyright (C) Intel Corporation.[]

#include =stdlib.h=
#include =stdio.h=

~fint main(void) {

puts("Hello World"); /* prints Hello World */
return ©;

Figure-29: Code ready to debug / run on remote target

9. Modify your program as needed and use the build and debug steps described above for the rest
of the development process. Once your program is finalized you can use the 'mv' command on
the Galileo console to move the application binary to its final location e.qg:

mv /tmp/my_project /usr/bin/my_final_app
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4.4 Manually transfer binary to remote target
After your application is finalized you can transfer it to your Galileo target using the DevKit IDE.

1. Open the ‘Remote System Explored’ perspective Window -> Open Perspective - > Remote
System Explorer

2. Locate the application binary in the ‘Remote System Explorer’ tab and copy it e.g. Expand the
‘Local’ tab in the ‘Remote System Explored’ window -> ‘My Home’ -> ‘workspace’ ->
‘mylCCproject’ -> ‘src’ -> right click ‘mylCCproject’ -> Click ‘Copy’

Remot
File Edit Source Refactor MNavigate Search Project Run YoctoProjectTools Window Help
C3 = w | O B %0 @ ®S
‘ERemote Systems 3 ,i:-‘- Team = 0O l¢l mylOTproject.c &
& 8 B | g @ * Copyright (C) Intel
L)
- (<] #include <=stdio.h=
¥ B Local #include <stdlib.h>
< 5 My Home Go To > ! = 1{mid main()
P 3 Desktop 3 system("echo '<html=<h:
b ) Documents QOpen system("echo -n '=/hl=
o] With
P 0 Downloads pen in ’
P Cintel Refresh F5
b Music Rename... F2
b O Pictures # Delete... Delete
P [ Public epy >
P 0 Templates Move...
P 3 Videos
Search...
@ workspace :)
Dt myGNUproject Synchronize Cache
< ~ [ mylCCproject > Compile >
automdte.cac ~ Compile (Prompt) >
User Action ) o
L& Makefile Compare With >
| Makefile.ar Replace With > #A Remote System Details &
an Malkefile.in
- Ppgrtics Alt+Enter
B Ty 1CCproj
e piiaiciam @i C . O B
- b
Figure-30: Copy code to remote target
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3. Transfer the binary to its desired location on the Galileo target e.g. Expand the ‘galileo’ tab in
the ‘Remote System Explored’ window -> ‘Sftp Files’ -> ‘Root’ -> ‘/*-> right click ‘tmp’ ->
Click ‘Paste’

File Edit Source Refactor Mavigate Search Project Rum YoctoProjectTo

1 - 1) (¥} 3% =]

4 Remote Systems 2% | %% Team = O
&£ & S =S

< ¥ galileo =

< *4, Sftp Files
b My Home
< *rRoot
-
P 3 bin
[ boot
0 dev
O etc
[ home

= lib

2 lost+found
0 media
mnt

2 opt

[ proc
run

2 shin

0 sketch I

2
2
2
2
2
2
2
2
2
2
2
2
2
2

O sys
‘E;‘C.?
I o usr =~
Figure-31: Destination for copy on remote target
4. Make the binary executable on your Galileo target: Right click the binary transferred in the
previous step -> Select ‘Properties’ -> Click ‘Permissions’ -> Adjust the permissions as

required -> Click Apply -> Click OK to close the dialog
[—’? Permissions -

Info -
Permissions

Type Read Write Execute
User
k
Group () ()
QOthers O O
Ownership
User
Group
Restore Defaults Apply
'@:‘ Cancel I oK

Figure-32: Destination for copy on remote target

Intel® Galileo Development Kit for 0T - Tutorial Guide Revision 1.0 — 20-Feb-2014
(Page 28 of 32)



5 Sample Applications

5.1 loT Web Server

This application below shows an example of how you can utilize the DevKit development
environment and the web server running on the Galileo target.

¢ mylOTproject.c 2 = 7

@ * Copyright (C) Intel Corporation.[] [~]
#include <stdio.h>
#include =stdlib.h=
void main()

system("echo '<html=<body=<hl=Hello I0T world!</br=' = /fwww/pages/index.html"};
system("echo -n '</hl=</body=</html=' == fwww/pages/index.html");

I

lceweasel

File Edit View History Bookmarks Tools Help
| (i http://172.28.33.60/ E2

& [@172.2833.60 v @ [Ov

Hello 10T world!

Problems ¢ Tasks E Console R Properties am Call Graph

CDT Build Console [mylOTproject]
09:11:14 ##+% Build of configuration Build (GNU) for project myIOT
make all

make all-recursive

make[1]: Entering directory °/home/user/workspace/myIOTproject
Making all in src

make[2]: Entering directory °/home/user /workspace/myIOTproject/sre
1586-poky- Linux-gce  -m32 -march=1586 --sysroot=/opt/lot-devkit/1.
my - .deps/myl0Tproject-myI0Tproject.Tpo .deps/mylCTproject-myIOT
../1586-poky- Linux-libtool --tag=CC - -mode=link 1586-poky- linux-
1586-poky- Linux-libtool: link: 1586-poky-linux-gec -m32 -march=158
make[2]: Leaving directory °/home/user/workspace/myIQTproject/src’
make[2]: Entering directory ~/home/user/workspace/myIOTproject!
make[2]: Nothing to be done for “all-am'.

make[2]: Leaving directory °/home/user/workspace/myIQTproject’
make[1]: Leaving directory ~/home/user/workspace/mylOTproject'

09:11:15 Build Finished (took 1s.98ms)
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5.2 Other sample applications

Please refer to the provided source code of sample applications the SD card.

e LED Blink
e LCD Display
e Naui — Not A User Interface
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6 Troubleshooting

e You cannot create/start your Mac virtual machine and receive permission error messages.

Failed to open a session for the virtual machine DevKit.

Could not open the medium
'/Users /todorminchev/Desktop /devkit.vmdk'.

VMDK: incorrectly quoted value in descriptor in
'/Users /todorminchev/Desktop/devkit.vmdk' b
(VERR_VD_VMDK_INVALID_HEADER).

VD: error VERR_VD_VMDK_INVALID_HEADER opening image file
'/Users /todorminchev/Desktop /devkit.vmdk'
(VERR_VD_VMDK_INVALID_HEADER). !

> Details

[ Copy | [0k

Solution: Please change the ownership of the USB device node e.g.

chown username /dev/disk4

e You receive and invalid session error message when trying to start the VirtualBox virtual
machine

Failed to open a session for the virtual machine DevKit.

Could not open the medium
'/Users/todorminchev/Desktop/devkit.vmdk'.

VMDK: incorrectly quoted value in descriptor in
'/Users /todorminchev/Desktop/devkit.vmdk'
(VERR_VD_VMDK_INVALID_HEADER).

VD: error VERR_VD_VMDK_INVALID_HEADER opening image file
'/Users /todorminchev/Desktop/devkit.vmdk'
(VERR_VD_VMDK_INVALID_HEADER).

(> Details

| Copy | [0k i

Solution 1: Please use the ‘diskutil list command to verify that the device node of your USB
key matched the device node in the virtual machine disk file:
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® 00 Terminal — sh — 80x33
sh=-3.2# diskutil list
fdev/disk0
#: TYPE MAME SIEZE IDENTIFIER
1 GUID partition scheme *500.1 GB  disk0
1= EFI EFI 209.7 MB  diskoOsl
2 Apple CoreStorage 339.0 GB diskls2
3: Apple Boot Recovery HD 650.0 MB digk0s3
4z Microsoft Basic Data BOOTCAMP 160.2 GB  disk0s4
/dev/diskl
#: TYPE NAME SIEZE IDENTIFIER
L GUID partition_scheme *1.0 TB diskl
1z EFI EFI 209.7 MB  disklsl
2 Apple HFS linux 380.0 GB  diskls2
Az Apple HFS store 600.0 GB  diskls3
4z Apple HFS documents 19.6 GB diskls4
/dev/disk2
1 TYPE NAME S5IEZE IDENTIFIER
i Apple HFS Macintosh HD *338.7 GB  disk2
Jdev/disk4
#: TYFE MAME 5IEZE IDENTIFIER
0z FDisk partition scheme *16.0 GB diskd4
1z DOS_FAT 32 DEBIAN 2.1 GB diskdsl
21 Linux 5.9 GB diskds2
sh=-3.2# [
e 0o M devkit.vmdk
# Disk DescriptorFile
version=1

CID=Bfbfeczd

createType="fullDevice"

# Extent description
RwW 31266816 FLAT "/Sdev/disk3" 8

# The disk Data Base
#DDB

ddb.virtualHWwWersion = "4"

ddb.adapterType="1ide"

ddb.geometry.cylinders="16383"

ddb.geometry.heads="16"

ddb.geometry.sectors="63"

ddb.uuid. image="dcbdfcdd4-Bada-4301-Bbea-c3600c5ABR3IR"
ddb.uuid.parent="200RRRRR-RARRA-REAR-DORR—-DRARDRARREAR"
ddb.uuid.modification="0BRRRRAR-RARAR-AARD-RARR-ARRRARRRARRE"
ddb.uuid.parentmodification="0RR00RRRE-RRRA-RROR-PRBA-DEARRRARRRRA"

Solution 2: Please use the ‘diskutil unmountdisk’ command to unmount the USB key before

starting the virtual machine

[ ® 0 0 Terminal — sh — 8033

sh-3.2# diskutil unmountdisk Sdev/disk4
Unmount of all volumes on diskd4 was successful
sh-3.2# [
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