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Eric Migicovsky was 26 years old and has a vision: creating Pebble!

twelve
thirty

What is Pebble: “Itis a smart watch, something that connects to your phone and
brings some of the functionality of your phone to your wrist”

With his team he created a prototype with pieces of Old Nokia
Phone and and some open hardware.

On April, 2012 he was looking for 100.000%$ to realize his idea.
Six VC and Investors put him down.

So he created this video

Pebble prototype
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Arduino

The prototype of Pebble was done using an Open Hardware project named “Arduino”

4
Make: PROJECTS

Getting
Started
with

Arduino

Massimo Banzi

Pebble prototype
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Arduino pins
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Arduino Options

« Arduino Original 20 EUR+VAT

- Arduino clones from $5 SO S A
Y AL

« Arduino Starter Kit 80 EUR+VAT

INO R3 MEGA328P

0G for Arduino UNO
UNO R3 MEGA328P
ATMEGA16U2 for Ardu

US $6.00/ piece
Free Shipping
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Breadboard
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Sensors and Actuators

Photo

Temperature
Humidity

Moisture

Distance

Movement and bend
Push and tilt

Light

Motor

Servo

Sound

LCD screen

Hydro and Pneumo



Amateur Electronics 2.0
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Circuit: soldered Circuit: changeable
Logic: hardwired Logic: software-based
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RaSpberry Pi1 2 Model B Raspberry Pi 3:

+ faster
900MHz quad-core ARM + Wl F|
Cortex-A7 Quad CPU + BluetOOth

40 GPIO pins

1GB RAM

4 USB ports

Micro SD card slot

Full HDMI port

3.5mm audio jack
and composite video

Ethernet port

afaln
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Raspberry Pi Zero — a $5 computer

RASPBERRY Pl ZERO i

RASPBERRY Pl WITH THIS ISSUE
RUN PINS FOR RESET SWITCH

40 PIN GPIO HEADER

ACPHERTE MdgPi
#PIZERO

MICROSD CARD

T

ASTRO P1 IS EN ROUTE TO THE INTERNATIONAL SPACE STATION
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cisco

48 Lost In History {¥ +2 Follow
) SadHappyAmazing
58 Years on...

E




PL-App



Prototyping Lab App

« Standard tool used in 10T Fundamentals courses

& & PL-App Launcher
, o PL-AppImage

s ww

Jupyter Notebooks:

- Labs, Code examples,
‘ Dev environment

D
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PL-App Launcher

Prototyping Lab App (PL-App) Launcher Application Prototyping Lab App (PL-App) Launcher Application

« Cisco PL-App Launcher & Ciseo PL-App Launcher

Setup a New Device

Available Devices

Setup a New Device

n Insert the SD card reader into the USB port and select it from the dropdown menu:

B[ Rerresn

otheruserspi

o Select the PL-App image file that you have downloaded from NetAcad.com:

e Create a unique Device Name and Password for the PL-App device:

@ Device Name: Include your name or initials (e.g. jj-pi1984)

A\ Device Password: Password to access PL-App on your device

o Optional settings (connecting the device to an existing Wireless LAN):

WiFi SSID:

WiFi Password:

© EITZITID o

Version 1.5.8

Write Disk Image i

[ Use Broadcast mDNS

Version 1.5.8

DU LR L
cisco

my-sweet-pl (192.168.1.109)

- (m} X
Status
[ comect JL
Offline ]

Add Device Name



PL-App Notebooks

Notebook Combines:

« Explanatory text,

Markdown graphics, media

« Programming code in
Code Python, Bash or Blockly

Markdown - Data visualization
Code

Code

Markdown

i
Cisco
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s PL-ADD  Real Time Plotin Blockly wssves csnges)

Fle  Edt  View set Col Kemel  Hep

B+ OB 4+ v N EC com v =@ Colfoow | &

Prot 20 random date points.

B - o x

leg@moammrwox01 ©o@O :
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| Pyihon2 @

P Program
» Social
» Services

Pin Access

o Label 1 = Label 2




Step 1. ~
Preparing the Platform




Download and install PL-App Launcher

Connect your laptop to the WiFi
network

* SSID: netacad

» Password: workshop

Go to NetAcad.com —
Resources —

Course Resources —

loT Fundamentals: Connecting
Things —

PL-App Launcher and Image —

Download, install and launch PL-
App Launcher

afaln
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@k Cisco Prototyping Lab Re X

«

C | @ Secure | https://www.netacad.com/group/resources/cisco-prototyping-lab-resources/1.0

Prototyping Lab
Appllc}é%or?(PL App)

Setup Guide (PDF)
— PL-App Launcher for Windows

@l PL-App Launcher for Mac
PL-App Image for Connecting
Things and Hackathon
Playbook
PL-App Image for Big Data &
Analytics

Other Resources
Prototyping Lab FAQ

(F’Fgofot%)mg Lab Kit

UBDATEDIEquipment List

2 Cisco PL-App Launcher ==] x ]

Setup a New Device Available Devices

Insert the SD card reader into the USB port and select it from the
dropdown menu:

Select the PL-App image file that you have downloaded from
NetAcad.com:

° Create a unique Device Name and Password for the PL-App device:

o Device Name: /nclude your name or initials (e.q. fj-pi1984)

A\ Device Password: Password io access PL-App on your device

° Optional settings (connecting the device to an existing Wireless LAN):

WiFi SSID:

WiFi Password:

o Update Config Only o Write Disk Image o

Version 1.5.10




Configure PL-App

Your SD card is already flashed with PL-App
image. You only need to configure it.

Insert microSD card into your laptop using an

appropriate adapter

Select it from the dropdown menu @

Give your device a unique name and password €

Input WiFi SSID and password, if wireless

network is used @

Click to update configuration

without reimaging the SD card

Configuration will
be updated:

afaln
cisco

L Added Device L

@ The device myuniqueboard is provisioned and

added to the list of devices.

it Cisco PL-App Launcher él&u
Setup a New Device Available Devices

Insert the SD card reader into the USB port and select it from the
dropdown menu:

Select the PL-App image file that you have downloaded from
NetAcad.com:

Find Image: no need to use image file

e Create a unique Device Name and Password for the PL-App device:

o Device Name: myuniqueboard

A Device Password: eeeesssessssseee
o Optional settings (connecting the device to an existing Wireless LAN):

WiFi SsID: netacad

WiFi Password: eesessse WOkahOp

o Update Config Only o Wirite Disk Image o

Version 1.5.10 no need to write image




Connect and start your Raspberry Pi

& Cisco PL-App Launcher E‘E‘g

Available Devices

- Safely remove SD card from your laptop

Device Name Status
@ Insert the . _
. emorozov-plapp1 Offline ]
MicroSD card .
myuniqueboard (192.168.2.101) m u
newname Offline ™

@ Click Connect
to open PL-App

® Power the RPi
using MicroUSB cable

@ Insert WiFi /,/{J)
adapter or \

Ethernet Cable [ Use Broadcast mDNS

Written Config File: D:\chestnut.ixt

afaln
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Create a project file

« Google Chrome is the best supported browser
for PL-App at the moment

« Log into your board with the password you
created

« Go to ‘myfiles’ folder
« Create a new notebook with Python 2
« A new notebook will open with a Python cell in it

« Click the small Blockly € | icon to convert the
cell into Blockly visual code

« We will use this cell to flash Firmata firmware
into Arduino

afaln
cisco

& myuniqueboard - Home X

iz el =) S

¢ C|®1921682100/e

P B¢

sty PL-App

Files Running
Select items to perform actions on them.
= - | &

O [ course Materials

) [ myfiles

O & READMEFIRST ipynb

o0 GuessAgain.py

%% myuniqueboard - myfile: X ¥

CPU

4 %% © myuniqueboard Loegout

Memory: Local: 1.8/14GB | Up Time: 10 minutes

Upload || New~ | &

/

(i) (i) [P

C [®192.168.2.101/notebooks/myﬂIes/Untit\ed.ipynb?kemeliname:py‘(how w BB ¢

dele PL-ADD  Untitied wrsedrarges

@& & © myuniqueboard P Logout

File Edit View Insert Cell Kemel Help ‘ Python2 O
+ & @A B + M B C Code v CellToolbar &
w1 1 Python celj




Prepare your Arduino ® Build the

u
@ Run the cell code to flash
In order to communicate with Raspberry N 1 veogan | Arduino F——r——
Pi, Arduino should be flashed with a Functions :
i 1 1 Variables I IS Welcome to PL-App 1 4 print('welcome to PL-App'
special firmware called Firmata oo ¢ O > print("vill Flash Firvats
. . . L ash Firmata to Arduino on pol ev, -
« Build the code to flash Arduino in the e flash Frmata to Ardino on port ¢ (ZEZEIT) % 7
cell you have created Text
y Lt ® Note a
- Drag and snap Blockly instructions o Python code
_ . . » Socal IS generated
. instruction located under » Services on the do
“Arduino” category Time J
(‘D Grablilr;ﬁ_\ccess
rauino
« The port should be /dev/ttyACMO or instructiE
/dev/ttyUSBO depending on your INSrUCURR
hardware from here

« Connect Arduino to Raspberry Pi with welcone to PL-App

USB cable will flash Firmata now...

Flashing Standard Firmata to a USB-connected Arduino. Please wait...

Arduino is flashed

« Run the cell with » button Done flashing.

out[2]: e

afaln
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Get ready to build your project

Arduino has to be flashed only once.
There is no need to flash it each time
you run your project. We will use
another cell to build your project.

« Click the +  button to add new cell
and make it Blockly cell &

« Rename your notebook to give it a
unique name

« Save your notebook

afaln
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ek PL—A;) ) Myuniquenotebook Last Checkpoint 05/27/2017 (autosaved)

7

File

o

Edit Vi Insert Cell Kemel

B+ @ B 4 M B C Code

Help

v = CellToolbar &

& % @ myuniqueboard P Logout

# |Python2 O

7

0
Functions
Variables
Logic
Loops
Math
Text
Lists
Dictionaries
Comment

P Social

P Services
Time
Pin Access
Arduino
GrovePi
Graphing




Step 2.
Creating a project

@




Project — Door monitoring

Monitor door using a simulation
push-button

While door is closed:
* nothing happens

When door is opened:
* Turn alarm light on
« Sound annoying buzzer alarm
« Send twitter notification

o]
cisco




Project — Code

Arduino has to be initialized
AN Weicome fo PL-App 2 /

connect Arduino on port | ¢¢ (REVGZEEN) 22 i i
[/devittyACMO ——— Weird command (beta issue)
Twitter setup .

Consumer key 11 0PKkox9HAITI6SdIu0bx2WG0q |-/
Consumer secret 1% Uko2Btes3Vpe7PWOeQfW12kTcTP3eU1eiWacsOko72E3PJhLgO |-/ Connect to twitter account. You can

Access token 1% 734847317069733888-4Qv3j2M0lyn6iTWfgya3VLiPvP8bQxP |2/ follow it with @ioeprototyping
Access token secret 1% OpiffppinmD Gu0E2h4BEfrouhawcDREX8XbWfg94Xd1Rr |24

set Arduino pin to (INEYIES mode

Sl O LIS Initialize Arduino pins

setArduino pin . ) | to mode
set M fase ] — :

. A variable used -
S ERUE Door secured £ SN twitterSend
repeat (CHIED o I

do

Post on Twitter

Message ©] create text with | Team # Secure door has been opened at:

sleep = (§ | seconds
seconds since start

1 seconds |

(=) it [ digital read on pin a‘

do | set G to
digital write to pin | ) | value = E)

print % Alarm notification sent |-/

— . : Put your team number instead of #, add your city in the tweet
analog write o pin _E) value '

print ' 72 ALARM! Door opened! |-/

twitterSend

—

Try to build your project without twitter notifications and verify it is working. You can add twitter feature then.

afaln
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Connect laptop:
SSID: netacad
Password: workshop

Let’'s go!

DU LR L
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A New NetAcad Hands-On Experience

loT Fundamentals | Lab Experiences

Analyze the Problem Hands-on Design and Rapid Prototyping, Iterating,
with User Focus Maker Mindset Presenting

afaln
cisco



The Networking Academy Learning Portfolio

Current & Planned
Collaborate for Impact
a Certification-aligned

Packet Tracer Regional
* Available within 12 months e K Packet Tracer Hackathons IT Competitions

Exploratory Foundational Career-Ready

NetRiders Internships

CCNA R&S | Intro to Networks ~ R&S Essentials,
Networking Essentials Scaling Networks  Connecting Networks |

Mobility Fundamentals CCNP R&S! Switch Route TShoot a

CCNA Security &

Introduction to Cybersecurit Cybersecurity Essentials
Y Y Y Y CCNA Cyber Ops* °

loT Fundamentals | Connecting Things*
Introduction to loT Big Data and Analytics*
Hackathon Playbook*

NDG Linux Unhatched NDG Linux Essentials NDG Linux | 42
IT Essentials & NDG Linux Il a
Programming Essentials in C Programming in C*
Programming Essentials in C+ Programming in C++*
Python*
Be Your Own Boss Entrepreneurship

Digital
Literacy

Get Connected

February 2017



loT Fundamentals Course Summary
‘

Connecting
Things

Big Data &
Analytics

Hackathon
Playbook

Course Overview

Students learn how to securely
interconnect sensors, actuators,
microcontrollers, single-board
computers, and cloud services over IP
networks to create an end-to-end l0T
system.

Students will learn how to use Python
data libraries to create a pipeline to
acquire, transform and visualize data
collected from IoT sensors and
machines.

The Hackathon Playbook is a
comprehensive framework of tools and
templates to prepare and run a
Hackathon as a result of best practices
and lessons-learned collected from the
global execution of 1oT Hackathons
within Networking Academy and by
other organizers.

Students will develop multi-disciplinary
skillsets required to prototype an loT
solution for a specific business case
with a strong focus on the security
considerations for emerging
technologies.

The transformative element of any IoT
system is the data that can be collected
from it. Thus the ability to extract data
and using data analytics techniques to
gain insights increases employability.

Student reinforce and deepen their
multidisciplinary 10T and data skills by
defining, designing, prototyping and
presenting an loT solution to a panel of
industry experts and peers.

Course Delivery: Instructor-led

Estimated Time to Complete:
40-50 hours

Course Delivery: Instructor-led

Estimated Time to Complete:
40-50 hours

Course Delivery: Instructor-led

Estimated Time to Complete:
20-30 hours




loT Fundamentals:
Connecting Things

Course Overview

Students learn how to securely interconnect sensors, actuators,
microcontrollers, single-board computers, and cloud services
over IP networks to create an end-to-end IoT system.

Benefits

Students will develop multi-disciplinary skillsets required to
prototype an IoT solution for a specific business case with a strong
focus on the security considerations for emerging technologies.

Learning Components Features
- Understand and explain the - Understand the relevant aspects
concepts, opportunities and of cybersecurity and privacy for
challenges of digital an loT solution.
transformation using loT. . Understand how digitalization
- Interconnect sensors/actuators, is changing vertical markets such

microcontrollers (Arduino), Single as manufacturing, energy, and
Board Computers (Raspberry Pi)  smart cars.

and cloud services (Cisco Spark | (jse simulation tools (Packet
restful API) to create an end-to- Tracer) to create end-to-end
end IoT system. loT system.




loT Fundamentals:
Big Data & Analytics

Course Overview

Students will learn how to use Python data libraries to create a pipeline
to acquire, transform and visualize data collected from loT sensors and
machines.

The transformative element of any loT system is the data that can be
collected from it. Thus the ability to extract data and using data
analytics techniques to gain insights increases employability.

Learning Components

- Use Python to read data from - Explain the fundamental
sensors and store data in a SQL principles of a modern scalable

data base. Big Data platforms like Hadoop.

- Use Python Data Analysis library - Use storytelling to present the
to clean, manipulate, integrate insights gained from extracted
data sets. data.

- Use Python Visualization Libraries
to visualize real-time data end
explore acquired data sets.

¢
1
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<

Target Audience: Secondary, Vocational, 2-year and 4-year
College, 4-Year University students

Prerequisites: loT Fundamentals: Connecting Things
Languages: English

Course Delivery: Instructor-led

Estimated Time to Complete: 40-50 hours

Recommended Next Course: |oT Fundamentals: Hackathon
Playbook

Instructor Training: Required



loT Fundamentals:
Hackathon Playbook

Course Overview

The Hackathon Playbook is a comprehensive framework of tools and
templates to prepare and run a Hackathon as a result of best practices and
lessons-learned collected from the global execution of 10T Hackathons within
Networking Academy and by other organizers.

Benefits

Student reinforce and deepen their multidisciplinary 10T and data skills by
defining, designing, prototyping and presenting an loT solution to a panel of
industry experts and peers.

Learning Components Features

- Inspiration: understand, select and help an expert understand the

present the problem to be solved to concept and prototyping needs.

recruit fellow partners. . Testing: present the concept and
- ldeation: invent a concept that validate the prototype with a second

doesn’t already exist to solve a social expert, including user experience and

issue. Learn how to present the enhancements.

solution to experts who will mentor . presentation: present the solution

students. and demo the prototypes to an expert

- Prototyping: create a prototyping panel.
action plan, including objects and
visuals to illustrate their plan and will




Cisco Prototyping Lab
Tool Overview

Learning Components

The Cisco Prototyping Lab is a Provides an easy to use, - Prototyping Lab App
comprehensive learning environment comprehensive learning environment - Prototyping Lab Kit
created by Cisco for Networking _ using real devices, code, coding tools . Raspberry Pi 3 CanaKit Ultimate
Academy students to learn and practice and data that students use to create . .

! L . Starter Kit (or equivalent)
key aspects of the foundational loT the physical interconnection of an o _
technologies. Using an engaging, end-to-end IoT and the logical data - SparkFun Inventor’s Kit for Arduino
hands-on approach, it supports both the pipeline to acquire, analyze and v3.2 (or equivalent)
learning and creative phases of the present data. . Cables, sensors & actuators

Networking Fundamentals curriculum.

Features

As an integral part of the Networking Academy learning
experience, Cisco Prototyping Lab provides

- Interactive labs using Jupyter Notebook

Visual programming with Blockly

Device programming with Python
Data visualization & analytics
Connected applications via APIs
Rapid Prototyping




Packet Tracer
Tool Overview

Packet Tracer is an innovative The Packet Tracer simulation-based - Cisco Packet Tracer (PT)
simulation and visualization tool used learning environment promotes the . PT Mobile Android

for lectures, labs, games, homework, development of essential career skills .
. . . g - PT Mobile iOS
assessments, and competitions. It is ranging from teamwork and critical

Learning Components

embedded in these courses: thinking to creative problem solving. - PT Games
+ CCNA Routing + Intro to the

and Switching Internet of
- CCNA Security Things o o2 == — —

i + Mobility 1A At o
+ IT Essentials ) s
> i ZTrsmm.moofnp
Features = = " ‘ 7 g|e

0

-

As an integral part of the Networking Academy learning
experience, Packet Tracer provides

f.

¢

T .

- Simulation

R )
-

| "|_ ;-lzm-~|@@|.ﬂ

- Visualization

-

- Authoring
+ Assessment

- Collaboration capabilities and facilitates the teaching and
learning of complex technology concepts.







