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10T INTRODUCTION




DOWNLOADS

HTTPS://PORTALALUNO.TOOLSCLOUD.NET/REDMINE/PROTECTS/TOTSURFBOARD/FILES

APRESENTACAQ: 10T_SURFING_CLASS 1 _EN.PDF



https://portalaluno.toolscloud.net/redmine/projects/iotsurfboard/files
https://portalaluno.toolscloud.net/redmine/projects/iotsurfboard/files
https://portalaluno.toolscloud.net/redmine/attachments/download/247/IoT_Surfing_Class__1.pdf

INTERNET HISTORY

DECEMBER 1701: & COMPUTERS, UNTVERSTTIES
1710: 200.000 COMPUTERS, BTG COMPANTES
J000: J00MI, PEOPLE

J015: 13 BILLTONS, 3 DEVICES PER PERSON
02511, THINGS




LOTDEVICES NUMBER TN 2025: NEW LOTTERY!

Things 50 billion

Digital ;:ieiyld 0 é A =l
Sustainable wor . -ji;EE"’

People 5 billion

Sites 1 billion
1875 1900 1925 1950 1975 2000 2025




NTERNET OF THINGS...

Parcots are congeaaty conccrned about the Bables. Fis time moms
o oour Wt 0o Overy atached parents lar o despai,
Workaodc parents gef worried. Mothors of irpiefs freak out,

Idea
Mo parents ko whe €' thed 8 change thow
balies. Using Hupgies TareiPee they can also check
the nursery schoo! are changing their chidress
reguisrly. At home, the product heips 1o i
roney, revein uecessry changes,




SOt 0F 0UR EIPERIENCES... N L

TELEMETRY EQUINE
SMART SATL BOAT SYSTEM

COMBIKE: SMART HELMET
MINECRAFT ROBOT

SMART BUTLDING JHOME AUTOMATION
HEALTH CARE: BRAIN STRAP

(NON INVASTVE INTRACRANTAL PRESSURE MONTTORING)
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TERMINOLOGY EVOLUTION: FROM ACADEMIC 0 MARKET

UBTQUITOUS AND PERVASTVE COMPUTING: ACADEMIA

MACHINE T0 MACHINE (M2M): COMPANTES

INTERNET OF THINGS (10T): POPULAR MARKET

INTERNET OF EVERYTHING (10ET): MARKETING




Computer

Atmega PIC
Concept Board
Single-board
Raspberry
ubDDO
pcDuino
Intel Edison

[~ N

Sensor

Distance

Temperature

Humidity
GPS

Accelerometer

Gyroscope
Reed

HARDWARE ARCHITECTURE

Actuator

Relay
Motor
LED
Sound
Nitinol
Pump
Solenoid

Limited AC
Unlimited AC
Battery
Solar
Wind
Lipo

L%\J

Internet

Connection

Ethernet
WIFI
Tethering
GPRS

Gateways
Zigbee
Bluetooth




FIRMWARE & EMBEDDED SOFTWARE

FIRMWARE: KUNS ON MICROCONTROLLERS MOSTLY WLTHOUT

OPERATION SYSTEM, DEDICATED CODE.

EMBEDDED SOFTWARE: TYPTCALLY RUNNING ON SINGLE-BOARD

COMPUTERS WLTH OPERATLON SYSTEM.



SERVER-SIDE & CLOUD

STORAGE AND DATA MANAGEMENT

PROCESSING AND INTELLTGENCE

“SMARTING ™ DEVICES

K /
DEVICES MANAGEMENT j /




10T LAYERS: EDGE -) GATEWAY -) CLOUD - CONSUMER

ID6E DEVICE
GATEWAY

MICROCONTROLLERS
VERY Low ENEReY MLCROPROCESSOR OR S0 LLOUD

SASOLS & CONROLLERS—— Low Eneey S CONSUMER
JAYNOTSUPPORTTCP/D MY SUPPORTHORE THAN TCRAP 070
MAYSUPPORTREAL-TINE— MANYRESPONSIBLLITIES o Nenvon MES{’/’%‘; ol

KINECT / REALSENSE



| |OT SURFBOARD

1T SUR

0T DEVICES SAMPL



SILICON LABS PUCK SENSOR: EDGE DEVICE

00 USES COTN BATTERY

(1 HEART MONTTOR, TEMPERATURE,
HUMIDITY, UV SENSORS

1 BLUETOOTH LOW-ENERGY

[0 USES ANDROID AS GATEWAY

AL HIS -




10T SURFBOARD: EDGE DEVICE

VERY LOW ENERGY CONSUMPTLON
ARDUINO COMPATTBLE
MANY SENSORS AND ACTUATORS

TTGBEE, INFRARED, BLUETOOTH, 26/36

OR WIFT COMMUNICATION

(POWER CONSUMPTLON MAY VARY DEPENDING ON THE CHOSEN
(OMMUNTCATION)




GEMALTO CONCEPT BOARD
(COMPACT GATEWAY

00 EHS6 - JAVAME .2 Suppor1
Bk MINIMAL OPERATION SYSTEM
: B O MBRAM 26 AD 3G
SV S ROUINO PINOUT COMPATIBLE

Our Tutorial:
https://www.youtube.com/watch?v=_ncdZAhSCNA



REESCALE K64 - JAVA MES ARDUINO CoMPATIBLE

RGB LED

el AR R L BT

Bluetooth
Module

|_|l _I_H
L

Q!I' ,_

Accelerometer

, Magnetomete SpemItin

Debug




J50MB - 1GB RAM,
700MHzmmHz

- 4 CORE

& AUDIO DM, USB, e S
[THERNET, DISPLAY, CAMERA BT :
m ANAL GPIO, SD CARD i '

*
*
*
*
*

RASPBERRY PT: COMPLETE LINUX GATEWAY!




Y ATOM DUAL-CORE 500 MAz
Y QUARK 100MHZ RTOS VpeR
* LGB RAN

Y USB, WIFL, BLE

Y HITERNVAL GPTO, SD CARD
S ARDUINO COMPATIBLE

INTEL EDISON: BI6 GATEWAY!




L0TPROTOCOLS:
FROM THE PAST 10 THE FUTURE!
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0LD BUT GOLD...

SNMP: GET / SET / TRAP, OBJECT IDENTLFLCATION, UDP LTGHTWETGHT
BUT... FRAGILE SECURTTY AND LOW RELTABILITY

[]

SNMP

S R e W

AMPP: NEAR-REAL-TIME EXCHANGE DATA, POSTTIVE DECENTRALIZED

ARCRITECTURE

BUT.. LACK OF SECURTTY AND QUALTTY OF SF

RVICE

XMPP



REST PROTOCOL MQTT PROTOCOL

T HUMAN READABLE T MACHTNE-TO-MACHINE

T COMFORT Z0NE TO MOST DEVELOPERS 1 OLD SCHOOL M2 PROTOCOL
T POPULAR BUT HEAVY FOR EDGE DEVICES [ nemwnem

T EIENSTVE FOR 26/ 36 7 INERPENSTVE / DFFERENT Q05
- REQUEST / RESPONSE sl H/S BSCRTBE

VERT WELL SUPPORTED FOR MOST PROGRAMMING LANGUAGE!



AMQP LOA?

1 MQTTLIKE ) MQTT+ RESTKIND OF “FUSTON”
(1 MESSAGE ROUTE SYSTEM: ONE MESSAGE 1 FASTLIKE MQTT

10 AROUTE OF QUEUES ] IRADTTLONAL CLTENT-SERVER MODEL
(1 HEADER EXCHANGE AND FILTERS 1 GEL PUT, POST, DELETE OPERATIONS



g1t

0T CLOUD PROVIDERS



MQTT BROKER A

MOSQUTTTO = OPEN-SOURCE MQTT BROKER, EASY TO L)SE AND INSTALL
TOT.ECLTPSE.ORG = FREE / SANDBOX MQTT DEVELOPMENT
CLOUDMQTT.COM = DISTRIBUTED MQTT CLOUD SERVICE

[BM BLUEMTX = BUNCH OF 10T SERVICES INCLUDING MQTT BROKER




MQTT CLIENT N

PARO = APT’S FOR JAVA, JAVASCRIPT, NET, £IC

MQTTFX = THE BEST CLIENT EVER! THANKS JENS DETERS (@]ERADY)
MQTTLENS = CHROME PLUG-IN

MOSQULTTO COMMAND-LINE




l:_l ThingSpeak

loT Surfboard

Channel ID: 62673 loT Surfboard Channel
Author: vSenger
Access: Private
Private View Public view Channel Settings APl Keys Data Import / Export

B #dd Visualzations ” Data Export ] MATLAE Analysis MATLAB Visualization

Channel Stats

Created 3
Updated 2
413 Entries

Field 6 Chart B S = Field 5 Chart Bl -
loT Surfboard Temperature

55 323
g =

g% E,
i £
Lt £
40 205

11:30 11:45 12:00 12:15 12:25 12:26

ThingSpsak.com ThingEpsak.com



data.sparkfun.com
a place

to push

your data.

Why are you building this?

We want to bring a dose of reality to the Internet of Things hype.
data.sparkfun.com is a free, robust service for use with all of your projects. The
underlying engine is open source so if you don't want to use our servers you can
install phant on the server of your choice.

Wait, this is totally free? What's the catch?

Yep. There are limits, but we wanted to give our users a good, free place to store
data and give data scientists more fun things to analyze. Our hope is that you buy a
SparkFun widget to connect your next beehive.

How do | use it?

Create a free data stream
immediately at data.sparkfun.com

Explore all of the public data
streams on data.sparkfun.com

Learn how to create data streams and
post data to them.

[cneae |

‘ EXPLORE ‘

[ocs ]



IETTT n My Recipes  Browse  Channels  vsenger~

Recommended DO Recipes IF Recipes



J= 5\ Bluemix

Liberty for  Nodejs Ruby _ "Bring Your
Java Own Buildpack”

Internet Of
Things

Monitoring Git Deployment  Web IDE Agle Historian
and Analytics  Hosting  Automation Development

Data
Management . @
Services

SQL JSON Monge DB MySQL PostgreSQL BLU Data MapReduce
Database Database Warehouse

Mobile
Services

CloudCode Mobile App  Mobile Maobile Twilio
Mgmt Quality Data
Assurance

e € DO o
e PP
Application O 1

Data Cache Session ElasticMQ  Decision Redis RabbitMQ Log Analysis
Cache




NINS
wamazon R

“" webservices™ .
AWS loT / .
=y — @.

A Vi
p : AWS SERVICES
N | With these endpoints you can deliver
RULES ENGINE i )
MESSAGES Transfarm device messages messages to every AWS service.
based on rules and route to 1
AWS Services

AWS loT DEVICE SDK ! AUTHENTICATION DEVICE GATEWAY

Set of client libraries to connect, & AUTHORIZATION Communicate with

outhenticate and exchange messages Secure with mutual devices via MQTT, :
i authentication and encryption Web5Sockets, p—
i and HTTP 11 & =
5 E APPLICATIONS
i DEVICE SHADOWS i Applications can connect to
E | ok Persistent device state during : shadows at any time using an A B
i = o lfl intermittent connections !
. \_/ ....... | -1 - . h
REGISTRY g
| Assign a unique identity to ! AWS loT API | i
i each devices i ]



Microsoft Azure loT services

Producers
||

Connect Devices

Event Hubs

' Analytics

Take Action

- Azure Websites

u'g

. Servion Bus

Ml b e
T At ol age
S50L Datab ase - Leaming
Table/Blob

e
Storage |

Strearm
Analtics

Poreer Bl

External Data
LoLnaes

3

Microsoft Azure loT Services

DocumentDB - HDIrsight

Maotification
Hiulbs

External Data
Louroes

. Data Factory

Mobile Services

BizTalk Services

|aT dz

2015



RESUME

[]

0T =BIG MARKET, THOUSANDS POSSIBILITIES!

I

SPECTFLC DEVICES: ARDUINO, RASPL, INTEL EDISON, SURFBOARD
WILL BRING MORE HARDWARE DEVELOPERS THE SAME WAY INTERNET OF
PEOPLE BROUGHT MORE SOFTWARE DEVELOPERS

NEW PROTOCOLS,

PATTERNS, MODELS AND ARCHITECTURES



{OUR THINGS CONNECTED TO THE INTERNET!




