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loT Hardware: Zolertia
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loT Hardware: Zolertia

More information (guides, datasheet, schematics) is available at:

https://github.com/Zolertia/Resources/wiki
https://github.com/Zolertia/Resources

MSP430 MSP430
Features Porty. PmName Pin#  PinName "D Features
Phicget poweszd (351, ADCGND | 2 ADCGND
OC et hs s BRL Ve Mg @
I  so1es0 . divider 10 clow SV inpuss P63 ADCI* 5 6  ADCT a7
[GESNGS  sernvosi . PE4 ADC4 7 B ADCA/DACO  P&é
IR o5 . Pe2 ADCZ 9 10 ADCSIDACI P65
| mcwm . Phidget powered @35V, ADCGND |l 12 ADCGND
: OC opt o e [ saeiv ] Ve -y
o divider 10 olow SVinpuss PED ADCO* IS 16 ADCI el
. . Table 3 — JP1A Pinout description
[ oo [ . .
N e o -
- .
- 2 A | Usaisv ADCH3V
[ o PR . ® N -
mAGTMS 05 . . IPIA
JTAGTCK [ ] L | 2
] Cigey ¢ = RI2 RIS 3 4 T
JTAG.TO! @ . _WLW_’ e ] 6 '3 "
® - ™ 300K 200K A 4 - 8 AD 6
AD 2 AD S
- . 9 10
® ¥ L ] 1 12
: | R0 apo R e
300K 0K .
ul (9 2l Li Header 8X2 Al
ADCGND b} ADCGND ADCGND

Figure § — IP1A Connector Schematic


https://github.com/Zolertia/Resources/wiki
https://github.com/Zolertia/Resources

Antonio Lifan, Zolertia. 2016 - CC-NC-SA 4.0

Raspberry Pi
' MEW! Raspberry Pi 2

Processor | Broadcom BCM2836 ARMvY Quad Core
Chipset Processor powered Single Board Computer
running at 900 MHz

RAM 1GB SDRAM @ 450 MHz
Storage MicrosD
USE 2.0 dx USE Ports

Power 1.8BA @ 5V
Draw /

voltage

GPIO 40 pin

Ethernet Yes
Port

https://www.raspberrypi.org/



https://www.raspberrypi.org/
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Contiki OS, an loT Operating System

contiki-os / contiki @ Unwatch ~ 382 o Star 1,738 % Fork 1,321

<> Code Issues 117 Pull requests 72 Wiki Pulse Graphs

The official git repository for Contiki, the open source OS for the Internet of Things http://'www contiki-os.org/

I 11,147 commits ¥ 3 branches 75 16 releases 124 contributors
Branch: master ~ |G TTR G T ' New file = Upload files = Find file HTTPS ~ | https://github.com/contik = [E& E3] Download ZIP
,ﬁ alignan Merge pull request #1525 from Zolertia/remote-zonik ... Latest commit a3el3f1 2 days ago

www.contiki-os.org

https://github.com/contiki-os/contiki



http://www.contiki-os.org/
https://github.com/contiki-os/contiki
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Development environment



Raspberry Pi

https://sourceforge.net/projects/zolertia/files/VM/walc15-rpi-slim.rar

https://www.raspberrypi.org/
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Raspbian OS (Linux distro)

A microSD image with dependencies and libraries
already installed is available with:

* Contiki OS repository

 MSP430-4.7 compiler for ARM distros

e Python libraries used in examples

* Iceweasel web browser with Copper CoaP plugin
e Wireshark

Latest available from previous WALC’ 15 workshop in
the link below.


https://www.raspberrypi.org/
https://sourceforge.net/projects/zolertia/files/VM/walc15-rpi-slim.rar

Raspberry Pi

https://www.raspberrypi.org/
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Raspbian OS (Linux distro)

Access via SSH:

S I (@K Gl B2l (check the actual IP address)

Access via serial console (requires USB to serial
converter):

User: pi
Password: walc2015

Same password for the SSH session.
Or connect an USB keyboard, mouse, HDMI monitor
and boot in graphic mode

Expand the filesystem by running the following

sudo raspi-config


https://www.raspberrypi.org/
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If you are using a laptop/PC and not a Raspberry PI, other options are:

Download VMWare player for Windowws and Linux® to run Contiki's virtual machine, it is free
and widely used.

In OSX you can download VMWare Fusion®

Using VMWare just open the Instant_Contiki_Ubuntu_12.04_32-bit.vmx file, if
prompted about the VM source just choose I copied it then wait for the virtual Ubuntu
Linux boot up.

Log into Instant Contiki. The password and user name is user . Don't upgrade right now.

& https:fmy.vmware.com/web/vmwareffreesdeskitop_end_user_computing/vmware_player/6_0
9 hitp:ffwww_vmware.com/products/fusion
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Instant Contiki

Instant Contiki is an entire Contiki development environment in a single download. Itis an Ubuntu
Linux Virtual Machine, with the Contiki 0OS, development tools, compilers and emulator.

You can either grab an official Instant Contiki from Contiki website, or use the updated version
following the “loT in five days” book at the link below

Instant Contiki

Guest Session

http://contiki-os.org/start
https://sourceforge.net/projects/zolertia/files/VM/IoT five days Instant Contiki.rar



https://sourceforge.net/projects/zolertia/files/VM/IoT_five_days_Instant_Contiki.rar
http://contiki-os.org/start
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If you are using a laptop/PC and have a 32-bit Linux machine

sudo add-apt-repository ppa:wireshark-dev/stable
sudo apt-get -y install git git-core build-essential wireshark
git clone -recursive https://github.com/contiki-os/contiki.git

To install the toolchain (application to convert the source code into an
image to program the Zolertia devices)

wget "https://sourceforge.net/projects/zolertia/files/Toolchain/msp430-47.tar.gz" -0
$HOME/msp430-47.tar.gz && tar -zxvf SHOME/msp430-47.tar.gz -C $SHOME/msp430-47

sudo echo "export PATH=$HOME/msp430-47/bin:$PATH" >> $HOME/ .bashrc && source
$HOME/ .bashrc
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Compiles examples and programs connected devices over
USB connection.

Runs scripts, Border-Router, Wireshark, Sniffer and read
output from connected devices

The binary (compiled example) is
programmed to the device over USB.
The binary is stored in the node’s

memory and executed locally




Workshop objective



Antonio Lifan, Zolertia. 2016 - CC-NC-SA 4.0

Develop an loT project using the workshop material and the lessons

learnt in the course

the solution

Team-up: different minds thinking together are better
Propose a solution to a known or common problem
Develop a duct-tape prototype and show!

Each team will prepare a short presentation (4-slides) about
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}Q_ O loT: people and objects connected

M2M: connected silos :‘ l
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I THINK MY NEST SMOKE
ALARM IS GOING OFF.

I GOOGLE ADWORDS JUST
PITCHED ME A FIRE
’ EXTINGUISHER AND AN OFFER
FORTEMPORARY HOUSING.
L Joy of Tech-. by Nitrozoc & Snaggy
e DU seace
FATTYPANTS IS
n’é'&o"?‘gnxs us"fs HE ONLY USESSA;‘:E
EATING LESS THAN *WHITE LIGHT*
2000 CALORIES
A DAY/

AT LEAST YOU PREVIOUS SMOKE
GET USED!/ DETECTOR, HE
I NEVER DO/ BEAT TO DEATH
ALL HE EATS WITH A BROOM

HANDLE !/

IS TAKE-OUT! JIIF=—T

=t

TELLING EVERYONE
THAT SCAREDY CAT
| STILL USES A NIGHT

= i e
- _
What your Internet of Things is saying about you...

Joyoftech.com



Antonio Lifan, Zolertia. 2016 - CC-NC-SA 4.0

e Scenario?
Validate * Features? Use cases?
* Specifications?

Prototypes: HW, FW, SW
Develop

* Features (user)

* Functional tests
 Simulations

* Field tests if apply
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The Internet of Things

‘:.:_ Traffic Monitoring
>

Interface

http://www.theregister.co.uk/

* What problem do we want to solve?
* How that problem affects people? How
people are going to use this solution?



http://www.theregister.co.uk/
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Solutions based on human necessities,
not on technologies

Avoid isolated silos!

Avoid unnecessary features, focus on
your MVP!

Ask yourself: who is the user? How it
will use our solution?

What is our value proposition?
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1 2 3

Find a human Create a solution that Create a canvas of our
problems to solve adds value to the user solution, showing
interactions between
actors and

technologies

http://www.claropartners.com/project/internet-of-things/



http://www.claropartners.com/project/internet-of-things/
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INTERFACE

SENSOR

http://www.claropartners.com/project/internet-of-things/



http://www.claropartners.com/project/internet-of-things/
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http://www.claropartners.com/project/internet-of-things/



http://www.claropartners.com/project/internet-of-things/
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Antonio Lifan Colina

alinan@zolertia.com
antonio.lignan@gmail.com

W Twitter: @4Li6NaN
[ Linkedin: Antonio Lifian Colina

github.com/alignan
@ hackster.io/alinan




