Chapter 1: Understanding and Setting up the Base
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Support Home> Drivers & Software » Intel” Galileo Firmware and Drivers 1.0.4

J/ Intel® Galileo Firmware and Drivers 1.0.4
—_— Version: 1.0.4 (Latest) Date: 5/4/2015
Available Downloads Detailed Description
The Intel® Galileo Firmware Updater tool is a standalone application used to update Intel Galileo's firmware
0S Independent on Windows*, Linux* and Mac OS X*, This software tool can be used to update Intel® Galileo Boards and

Intel® Galilec Gen 2 Boards with the official Intel firmware that comes embedded in the application or with

L3 age: English i
anguage: Englis your own custom firmware.

Size: 0 MB
Windows drivers for Intel Galileo and Intel Galileo Gen2 that contains the linux-cdc-acm.inf and linux-cdc-

- acm.cat used for the correct enumeration of Intel Galileo Boards and Intel Galileo Gen 2 Boards.

OS Independent

Language: English
Size: 9.42 MB

IntelGalileoFirmwareUpdater-1.0.4.ja Intel® Galileo Board
(7 Intel® Galilec Gen 2 Board

This download is valid for the product(s) listed below.



Gastons-MacBook-Pro:Downlosds gastoas 1s /dev
oy Yy s | grep ushmoden
tty. usbmodenldll

~ProiDownlosds gastont

B Intel® Galile... - X

File About

Poit: | COM3 [v]

Firmware:  (®) 104

() Browse for cap file

Update Firmware Version 104

Current Board Firmware: 102

Update Firmware



Jdev/cu.usbmodeml411

—




Chapter 2: Working with Python on Intel Galileo
Gen 2

¥2Win32 Disk Imager — O X
Image File Device
‘C:/Users/gaston/DownIoads,u'iot-devkit-Iatest-mmcblpr.direct/iot-devkit—latest-mmcbIpr.direct | [E\] -

‘op [_JMD5 Hash:
Progress
I 12%

Version: 0.9.5 Cancel Read Write Exit
4.84966MB/s



Internal

v

[Z] APPLE SD Card Re...
APPLE SSD SDO12...

= Macintosh HD

—~ APPLE SD Card Reader Media

7.75 GB USB Internal Physical Disk

@ untitled @ untitled
53.5 MB 1.36 GB

Location: Internal Capacity: 775 GB
Connection: USB  Child count: 2
Partition Map: Master Boot Record  Type: Disk
S.M.AR.T. status: Not Supported Device: disk2

[ N ) (&l APPLE SD Card Reader Media

Volume type Physical Device

BSD device node disk2

File system Unknown

Connection usBe

Device tree path I0DeviceTree:/PCIO@0/XHC1@14

Writable No

Is case-sensitive No

Volume capacity 7,746,879,488

Available space 0

Free space 0

Used space 7,746,879,488

Owners enabled No

Is encrypted No

Can be verified No
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TP-LINK

Wireless Router Archer C9 Quick Setup Basic Advanced

@ Network Map

@ Internet

@ Wireless

[ AR

@ USB Settings )
Internet

& \ -

Wireless Clients: 5 Print

&

Name 1P Address MAC Address

£9y Guest Network

1 galileo 192.168.1.104 A1-B2-C3-D4-E5-F6

Wired Clients:

DHCP Client List

ID Client Name MAC Address Assigned IP Lease Time
1 Unknown 94~ .-3D 192.168.1.100 01:48:48
2 Gastons-iPhone AO- -DD 192.168.1.101 01:54:57
3 iPad E4-L_ ~ _  _-5E 192.168.1.102 01:49:11
4 Gastons-MBP 80-| ! 192.168.1.103 01:49:38
5 galileo A1-B2-C3-D4-E5-F6 192.168.1.104 01:50:08
6 Gastons-iPad BO- -17 192.168.1.105 01:55:39

Refresh



X

& Bonjour browser -

=

Available Bonjour services:
Type Name
_sftp-ssh._tcp. galileo
_workstation._tcp. galileo [00:00:00:00:00:00]
Service information:
0 TXT Records:
Key Value
IP Addresses
192.168.1.105:22

Bonjour Browser v. 1.13 ® 2011-2015 Hobbyist Software, Handydev

Website Check for updates
NON Bonjour Browser
Vlocal - 3
V SFTP (_sftp-ssh._tcp.) - 1
¥ galileo

192.168.1.1056:22
[fe80::9a4f:eeff:fe01:7572]:22
V¥ SSH (_ssh._tcp.) - 1
¥ galileo
192.168.1.1056:22
[fe80::9a4f.eeff:fe01:7572]:22
V Workgroup Manager (_workstation._tcp.) - 1
¥ galileo [00:00:00:00:00:00]
192.168.1.1056:9
[fe80::9a4f.eeff:fe01:7572]:9

Reload Services




R PuTTY Configuration

Category:
[=|Session Basic options for your PuTTY session
Logging Specify the destinati t t
S Terminal pecify the destination you want to connect to
‘Keyboard Host Name (or IP address) Port
Bell ‘192.168.1.105\ ‘ ‘22
Features c o
IWindow onnection type: ) _
Appearance O Raw O Telnet O Rlogin @ SSH O Serial
-Beha\no.ur Load, save or delete a stored session
Translation
Selection Saved Sessions
-Colours ‘ ‘
[=IConnection :
Default Setti
Data efault Settings Load
Proxy
‘Telnet Save
‘Rlogin
4ISSH Delete
' Serial
Close window on exit:
O Always O Never (® Only on clean exit




PUTTY Security Alert X

The server's host key is not cached in the registry. You
have no guarantee that the server is the computer you
think it is.

The server's rsa2 key fingerprint is:

ssh-rsa 2048 5c:6¢:9e:fa:19:e2:b4:01:d0:82:88:63:9e:b0:ff:e7
If you trust this host, hit Yes to add the key to

PuTTY's cache and carry on connecting.

If you want to carry on connecting just once, without
adding the key to the cache, hit No.

If you do not trust this host, hit Cancel to abandon the
connection.

Yes No Cancel

5_?'10? 168.1.105 - PuTTY
Togin as: root
root@galileo:~# python --version
Python 2.7.3
rootl@galileo:~# opkg info mraa
mraa
0.7.2-r0
Tibgccl (>= 4.9. 1) python-core, 1libpython2.7-1.0 (>= 2.7.3), libstdc++
6 (>=4.9.1), Tibcb (== 2.20)
Status: install user installed
Architecture: 1586
Installed-Time: 1434860546

root@galileo:~#




[ NON ) Downloads — ssh root@192.168.1.105 — 80x24

Gastons-MacBook-Pro:Downloads gaston$ ssh root@192.168.1.105

The authenticity of host '192.168.1.105 (192.168.1.105)' can't be established.
ECDSA key fingerprint is SHA256:Ln7j/glNp4igsgaUPOujFC2PPcblpnkLD8PkOAK+Vow.
Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added '192.168.1.105' (ECDSA) to the list of known hosts.
root@galileo:~# python --version

Python 2.7.3

root@galileo:~# opkg info mraa

Package: mraa

Version: 0.7.2-r0

Depends: libgccl (>= 4.9.1), python-core, libpython2.7-1.0 (>= 2.7.3), libstdc++
6 (>= 4.9.1), libcé (>= 2.20)

Status: install user installed

Architecture: i586

Installed-Time: 1434860546

root@galileo:~#

@0 e "1 gaston — ssh root@192.168.1.104 — 80x24

Gastons-MacBook-Pro:~ gaston$ ssh root@192.168.1.104

root@galileo:~# python

Python 2.7.3 (default, May 29 2015, 21:31:34)

[GCC 4.9.1] on linux2

Type "help", "copyright", "credits" or "license" for more information.
>>> import mraa

>>> mraa.getVersion()
'v0.9.0'

>>> mraa.getPlatformName ()
'Intel Galileo Gen 2°'

>>>
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It works!




Chapter 3: Interacting with Digital Outputs with
Python

® 0 Site Manager
Select Entry:
Advanced  Transfer Settings  Charset
¥ . My Sites
L New site Host: 192.168.1.107 | Port: |

< IntelGalile Protocol: SFTP - SSH File Transfer Protocol

Logon Type: Normal
User: ‘ root ‘
Password: ‘ ‘
Account:

Comments:

New Site New Folder
New Bookmark Rename
Delete Duplicate




[ JON New site 3 - sftp://root@192.168.1.107 - FileZilla

d E el al | S I B RN
Host | Usemame: | Password:  port | (CCHESENEEY -

Status:  Starting upload of /Users/gaston/PycharmProjects/loT_Python_Chapter02/iot_python_chapter_02_01.py

Command: cd "/home/root"

Response: New directory is: "/home/root"

Command: put "/Users/gaston/PycharmProjects/loT_Python_Chapter02/iot_python_chapter_02_01.py" "iot_python_chapter_02_01.py"

Status:  local:/Users/gaston/PycharmProjects/loT_Python_Chapter02/fiot_python_chapter_02_01.py => remote:/home/root/iot_python_chapter_02_01.py
Status: File transfer successful, transferred 660 bytes in 1 second .
Status: Disconnected from server

Local site: \/Users/gaston/PycharmProjects/IoT_Python_CI'

Remote site: \ /home/root

» | Projects v o2y
> . Public ¥ B home
¥ . PycharmProjects >
» . Xuser
» . chapter7 .
» . untitled
> . untitled1
Filename A Filename

| | example2.py

| | example3.py

| | iot_python_chapter_02_01.py
| | iot_python_chapter_02_02.py
|| iot_python_chapter_02_03.py
|| iot_python_chapter_02_04.py
|| iot_python_chapter_02_05.py
| | iot_python_chapter_02_06.py

. .node_app_slot

|| .bash_history

| | .python-history

| | example3.py

|| get-pip.py

| | iot_python_chapter_02_02.py
| | iot_python_chapter_02_03.py

|| mraa.py | | iot_python_chapter_02_04.py
“ mraa.pyc | | iot_python_chapter_02_06.py
CEEEE—— CE—

Selected 1 file. Total size: 660 bytes

Selected 1 file. Total size: 660 bytes

e

E = b g -
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Turning on 6 LEDs wems
I've turned on the LED comnected to GPIO Pin #1.
I've turned on the LED connected to

turned off the LED comnected to GPIO Pin 8
I've turned off the LED comnected to GPIO Pin #9.
=es= Turaing on 7 LEDs ====
I've turned on the LED commected to GPIO Pin 41

conmected to GPIO Pim 49
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Chapter 4: Working with a RESTful API and Pulse
Width Modulation

[ ] [ ] 7y gaston — -bash — 61x41

= Turning on =
turned on the connected to GPIO Pin in position

Gastons-MacBook-Pro:~ gaston$ http 192.168.1.107:8888/
version
{ turned on the connected to GPIO Pin in position
"2016-01-28",
: "1.0" turned the connected to GPIO Pin in position
¥
turned on the LED connected to GPIO Pin in position
Gastons-MacBook-Pro:~ gaston$ http 192.168.1.107:8888/
putnumberinleds/5

{

turned on the LED connected to GPIO Pin in position
t 5 turned off the LED connected to GPIO Pin in position
}
turned off the LED connected to GPIO Pin in position
Gastons-MacBook-Pro:~ gaston$ 192.168.1.107:8888/
getcurrentnumber

{

turned off the LED connected to GPIO Pin in position
: 5 turned off the LED connected to GPIO Pin in position
}
Turning on 8 LEDs =
Gastons-MacBook-Pro:~ gaston$ http 192.168.1.107:8888/ turned on the LED connected GPIO Pin #9, in position
putnumberinleds/8

{
}

turned the LED connected GPIO Pin #8,
: 8
turned the LED connected GPIO Pin #7,

Gastons-MacBook-Pro:~ gaston$ http 192.168.1.107:8888/
getcurrentnumber

{

turned the LED connected GPIO Pin #6, in position
turned the LED connected to GPIO Pin #5, in position

: 8

} turned the LED connected to GPIO Pin #4, in position

Gastons-MacBook-Pro:~ gaston$ turned the LED connected to GPIO Pin #3, in position
turned the LED connected to GPIO Pin #2, in position

turned off the LED connected to GPIO Pin #1, in position
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ImageView

HexView
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root@galileo:~# python iot_python_chapter_03_01.py

Listening at port 8888
Turning on © LEDs ====
turned off the LED connected
turned off the LED connected
turned off the LED connected
turned off the LED connected
turned off the LED connected
turned off the LED connected
turned off the LED connected
» turned off the LED connected
turned off the LED connected
Turning on 5 LEDs
turned on the LED
turned on the LED
turned on the LED
turned on the LED
turned on the LED
turned off the LED
turned off the LED
turned off the LED
turned off the LED
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Intel Galileo Gen 2
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Chapter 5: Working with Digital Inputs: Polling and
Interrupts
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Chapter 7: Retrieving Data from the Real World with
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Chapter 9: Working with the Cloud
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PUbNUb o h Temperature... v Demo Keyset e Q m o

e
KEY INFO De mo Keyset

Keys
Publish Key ELtacs
Subscribe Key SLEACE
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PUbNUb. o v Temperature... v Demo Keyset v
Temperature Control

Client-ot7pi

L BRI | |

temperature

N

DEBUG CONSOLE

UUID

{"text":"Enter Message Here"}

ADD CLIENT

® & (



Client-ot7pi

{"text":"Enter Message Here"}




Client-ot7pi

"command":

"tem perature_fahrenheit":

}

{"command":"print_temperature_fahrenheit




Client-ot/pi

{

"command":

"tem perature_fahrenheit":

"command":

"text":

{"command": "print_information_message",




Client-ot7pi

"command":

"tem perature_fahrenheit":

}

» "successfully_processed_command":

{"command" :"print_temperature_fahrenheit




Client-ot7pi

"command":

"text":

}

» "successfully_processed_command":

{"command":"print_information_message",




Client-ot/pi

» "successfully_processed_command":

» "successfully_processed_command":

{"text":"Enter Message Here"}




Chapter 10: Analyzing Huge Amounts of Data with
Cloud-based I0oT Analytics

= @ loT Analytics | Temperature and humidity . = A& 2

1h My Dashboard

Devices Last hour observations % of Transmitting Devices

No devices registered yet

:i: No devices O

= registered yet

No Favorite Selected

Please select a favorite search to show in the dashboard



(intel') loT Analytics |

Details

Account ID

Account name

Activation Code
(Code Expired)

Dashboard widget
transmission period
(days)

Creation date

Last update date

Sensor health tracking

X

Temperature and humidity -

sls My Account

Users Catalog
22612154-0f71-4f64-a68e-e116771115d5

Temperature and humidity @

Apr 6, 2016 5:55:42 PM
Apr 6, 2016 5:55:42 PM

Disabled

=4 More Details




Search Devices

Id

L1

filter

kansas-temperature-
humidity-01

asls My Devices

Gateway $
filter

kansas-temperature-
humidity-01

1t Definition

Component Name

humidity

Version

10
Type
Sensor
Data type

Number

Format

Float

Min

New Version

Name =
filter

kansas-temperature-
humidity-01-NAME

Add a New Device

Tags

filter

humidityv1.0

Unit of measure

Percent (%)

Display

Time Series

Max

Status

filter

active

-

=]



Component Definition

Component Name

temperature

Version

1.0
temperaturev1.0

Type
yp Default Component

Sensor =
Data type Unit of measure

Number v Degrees Celsius
Format Display

Float = Time Series =
Min Max

New Version




1D

kansas-temperature-humidity-01

Gateway

‘ kansas-temperature-humidity-01

Name

‘ kansas-temperature-humidity-01-NAME

Tags

‘ Add a tag and press enter

Status

active

‘ == More Details ’

‘ = Components ’

temperaturec @
temperaturef &

humidity @

=+ Attributes



Component Definition

Component Name

temperaturef
Version

1.0

temperaturefv1.0

Type

P
Data type Unit of measure

Number v Degrees Fahrenheit
Format Display

Float = Time Series =
Min Max




= (intel') loT Analytics| Temperature and humidity -

shs My Dashboard
Devices Last hour observations

Eﬁi 1 Active 945

||||- 1 in total

% of Transmitting Devices



il My Charts

¥ Search Device

Device @

Device Name Tags Device Property

Firmware version %

¥ Select Device

Select Device Selected Devices

@ Al kansas—temp...o

Name: kansas-temperature-
humidity-01-NAME

Gateway: kansas-temperature-
humidity-01

Registered components:
e temperaturev1.0
e temperaturefyv1.0
® humidity.v1.0




¥ Select Device

Select Device Selected Devices

Component

"~ temperaturec temperaturef " humidity

B temperaturef (0f3b3aae-ced0-4fb4-a939-e7c705915f0¢c, temperaturef.v1.0) - kansas-temperature-humidity-01-NAME (kansas-lemperature-humidity-01)

ﬂ Min / Max lines [ Line Lineplot Area | Past 10 minutes Pasthour Pastday Pastweek Pastmonth Pastyear Custom time e [l @ * -

76

75

74

73

72

71

70

69

Degrees Fahrenheit

68

67

66

65

64




Device
filter
kansas-temperature-
humidity-01
kansas-temperature-
humidity-01
kansas-temperature-
humidity-01
kansas-temperature-
humidity-01
kansas-temperature-
humidity-01
kansas-temperature-

humidity-01

kansas-temperature-
humidity-01

kansas-temperature-
humidity-01

kansas-temperature-
humidity-01

kansas-temperature-
humidity-01

Component
Name

filter

temperaturef

temperaturef

temperaturef

temperaturef

temperaturef

temperaturef

temperaturef

temperaturef

temperaturef

temperaturef

Past 10 minutes

Component Id
filter

0f3b3aae-ce40-4fb4-a939-
e7c¢705915f0c

0f3b3aae-ce40-4fb4-a939-
e7c¢705915f0c

0f3b3aae-ce40-4fb4-a939-
e7¢705915f0c

0f3b3aae-ce40-4fb4-a939-
e7¢705915f0c

0f3b3aae-ce40-4fb4-a939-
e7¢705915f0c

0f3b3aae-ce40-4fb4-a939-
e7¢705915f0c

0f3b3aae-ce40-4fb4-a939-
e7¢705915f0c

0f3b3aae-ce40-4fb4-a939-
e7¢705915f0c

0f3b3aae-ce40-4fb4-a939-
e7c705915f0c

0f3b3aae-ce40-4fb4-a939-
e7c705915f0c

37 »

Component
Catalog Type

filter

temperaturefv1.0

temperaturefv1.0

temperaturefv1.0

temperaturefv1.0

temperaturefv1.0

temperaturefv1.0

temperaturefv1.0

temperaturefv1.0

temperaturefv1.0

temperaturefv1.0

Pasthour Pastday Pastweek Pastmonth Pastyear Custom time

Timestamp H
filter

Sun, 10 Apr 2016
22:43:48 GMT-3

Sun, 10 Apr 2016
22:43:55 GMT-3

Sun, 10 Apr 2016
22:44:02 GMT-3

Sun, 10 Apr 2016
22:44;08 GMT-3

Sun, 10 Apr 2016
22:44:15 GMT-3

Sun, 10 Apr 2016
22:44:22 GMT-3

Sun, 10 Apr 2016
22:44:28 GMT-3

Sun, 10 Apr 2016
22:44:35 GMT-3

Sun, 10 Apr 2016
22:44:41 GMT-3

Sun, 10 Apr 2016
22:44:48 GMT-3

e SO K-

Value =
filter

64.454

64.544

64.634

64.724

64.796

64.886

64,922

64.94

65.03

65.12



¥ Select Device

Select Device

Selected Devices

kansas-temp.

Component

" | temperaturec [lemnemturef?[ humidity?

[ temperaturef (0f3b3aae-ced0-4fbd-a939-e7c705915f0c, temperaturef.v1.0) - kansas-temperature-humidity-01-NAME (kansas-temperature-humidity-01)
B humidity (71aba984-c485-4ced-bf19-c0f32649bcee, humidity.v1.0) - kansas-temperature-humidity-01-NAME (kansas-temperature-humidity-01)

ﬂ Min / Max lines | Line Lineplot Area | Past 10 minutes Pasthour Pastday Pastweek Pastmonth Pastyear Custom time e ﬂv@ *

(.

21.23

21

20.6

20.4

20

Percent (%)

19.8

19.6

194 %

19.2




@
DETAILS

") Enable Automatic Reset (i ]

Monitored Measure @

humidity (Number)

Trigger When @

Basic Condition

10

sl My Rules

o
DEVICES

>

<O

<O

o
CONDITIONS



Name Very low humidity level

Owner gastonhillar@hotmail.com
Priority A
Status Active

Summary humidity <10
Last update 4/11/16 12:04 AM

EiCw

X
bo

= (intel) 10T Analytics| Temperature and humidity -

YOU HAVE 1 UNREAD ALERTS

sl My Das

Very low humidity level
7 minutes ago

. Show all alerts -
Devices #
_ﬁ_ 1 Active 1 620
St 1in total
sl My Alerts
Alert = Rule =] Device ¢ Priority ¢+  Status ¢ Summary Triggered <
filter filter filter Filter = Filter »
1 Very low humidity level kansas-temperature- A Open humidity < 4/11/16 =

humidity-01 10 12:09 AM =



ID 1
Alert Very low humidity level
from

Triggered Apr 11,2016 12:09:50 AM
Priority A Low

Device kansas-temperature-humidity-01

Status Open

Alert

details
Condition Measured Value
humidity < 10 7.99

Close

il My Alerts

4>

Comments
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