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Here’s what you’ll learn in day 1:
1. Introduction to Internet of Things (1oT).
2. 1oT Protocol
3. 1oT Device and Application

4. Arduino Programming
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Various Names, One Concept

. “World Size Web”




Internet of Things

* First coined by British Visionary Kevin Ashton in
presentation to Proctor and gamble in 1999

* Though the concept of M2M is quite old
dating back to 70’s

* What are the “things” in the discussion here?




| Things in 10T

Inputs

Sensors [
Output [
Devices

y

Internet

Network
Interface

Controller 3




loT will revolutionize the n
industry

» Technology
Robotics — Replacing humans on assembly line cooe
3D Printing — Manufacturing customized components
Big Data — Collecting performance parameters

Analytics — Understanding collected data
Process : I '

Constant communication — Data exchange between

components

Decentralized decision making — Routine decisions

Standardization — Ease of customization

Smart Transport System - Automated transportation of

raw material / final products

People

Increased efficiency — Reduction in labor per unit -
Skill Development — Up-skilling, Re-skilling, Continuous ﬂ
learning & Mindset change b

Only to handle disruptions — Monitoring and correcti

actions




I Where Automobile Construction

IS ’
il o Education Defence
Electronics
I0T?

Manufacturing



LORA

LoRa (short for long range)

(o §
E22 soora05  pid

“LoRa is a long range, low power
wireless platform that has become the
de facto wireless platform of Internet of
Things (loT).”







|OT applications are extensively used in four different
areas:

Applications = CEpusURSy

- * Industrial
e Commercial

* Infrastructure Spaces



Consumer
Applications

* Home Automation

* Wearables

* Connected Cars
Wearables Cars



Industrial 10T

Monitor Manufacturing
Remote Maintaince
Energy Monitoring and Metering

Predective Maintaince

Called as lloT

Industrial
loT
applications
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Diseases
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How Internet of Things
(loT) is transforming the .. .,
agriculture sector? Spreading
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SMART CITY

Infrastructure 10T

* Smart Waste Management
* Smart Energy Management
* Smart Energy

* Smart Health

* Public safty

* Smart Parking

* Air Pollution Management



10T
in
Banking

loT in banking

o —
Mobile BESLA N Tablet

Card reader




|OT in Telecom

Data Analytics
Location services
Connected cars
Equipment Monitoring

Safty Hazards




I |OT in Transportion

Maintaining Vechile health

Traffic Control

Public Transit Management

Geo fencing
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Assistants

* Google Home
* Amazon Echo

* Mycroft Al??




Number Of connected Devices
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Agriculture Others

Real Estate 4% 3%

tilities _ 4%

loT value add by 2020 - $1.9 Trillion

“artner venkat-alagarsamy t




USS$7T loT Opportunity Globally

B Hardware | Services B Software

- Software +28%

+20%
5
UsS$ . Services +24%
Trillion <
2
1 . Hardware +16%
0
APJC
Market 3% 34% 37%
Share

Source: Cisco



Interesting
Facts
About
10T

1.The global loT market 2014: $2.99
trillion = 2020: $8.90 trillion

2. The number of connected devices worldwide
2018: 23.14 billion = 2025: 75.44 billion

3. Business investment in loT 2015: $215
billion = 2020: $832 billion

4.B2B loT market size2015: $195
billion = 2020: $470 billion

5. Percentage of enterprises adopting loT
2017: 30% = 2020: 65%



loT Device
P Whatis loT Device?

If anything connected with internet = IoT Device
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Cloud Overview



Choice of Cloud
Server

‘(ﬁ;)l

1. Custom Design with Major
Cloud Providers

Platform as a Service

2. Using existing service Providers
optimized for loT

Software as a Service



|: Thingworx :
|: Everythng :I
Sensorcloud
loT SaaS product development itself is ‘ \
evolving as a complete new business

Area

|: Device Cloud :l
ThingSpeak
CE




Adafruit.io

Thinger.io




Platform as a Service

£Y Google Cloud "5 1BM Cloud
aWS / Microsoft
) Azure



loT Implementation

Inputs
Sensors

Controller

Output
Devices

Network
Interface

4

Internet



Connecting to Internet

Sending data over proper communication channel

Next Steps

Visualize data on interent

Analytics




Connecting to

Internet

Direct Connection
LAN
Wifi

Cellular Network

Indirect Connection

Via host device
Bluetooth
Zighee
Any other RF technology



loT Communication Requirements

* Every loT application has its own unique requirements.
* Connectivity option that works good for one application may be awful

for another
Have thousands of remote sensors, so battery life is a
critical consideration

* YOU ra ppllcat|on may: Need to send lots of data, like video, so high-

bandwidth is essential

Need to send important data, so security is essential

Involve life-or-death decisions, so time is the primary
consideration




Communication

Requirements

{

Low Battery life

High Bandwidth

Latency




Applications

IN remote
area

é&

WHEN APPLICATIONS E.G. JUNGLE NO DIRECT INTERNET

ARE IN REMOTE
AREA

(LU

DATA NEEDS TO BE
ROUTED

CONNECTIVITY
POSSIBLE

X

ZIGBEE / RF
COMMUNICATIONS
CAN BE USED



Ultimate Goal is to connect to
iInternet

Communication
Channel

k‘.

Depending upon MCU we can useE

Cellular

A e Connectivity




* With Raspberry Pi, you can directly connect to

I II Ra S p be rry P| i"t.er\r;vc;ciusing

* Bluetooth



Microcontrollers

* Some microcontrollers come
with wifi
* We can have different interface
modules with microcontrollers
who don’t have network
connectivity
* Wifi module
* Ethernet
* Cellualar Module



Computer

Network
Protocols

o
Technotra
Robotics Ltd




Let’s Introduce with Microcontroller
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Let’s See how to Program Arduino

1. Install Arduino IDE
2. Arduino Programming (C++)
3. Input/Output Program



Blink a LED
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. RandomNerdTutorials .
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http://arduino.esp8266.com/stable/package_esp8266com_index.json



Micropython in ESP8266

Check the files
Save files name as main.py

>>> import uos
»»>» wos.listdir()
["boot.py’]

Install Interpreter

By pressing 1 & 2

>>> from machine import Pin
>>> led = Pin(2,Pin.0UT) .
w55 Ted- walue(1) On board LED on Micropython.org/download
>>> led.value(9)
>>>

On board LED on

Blink a LED using not function

[ main.py ]

from machine import Pin

from time import sleep

led = Pin(2,Pin.0UT)

while True:
led.value(not led.value())
sleep(0.5)
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Install MicroPython

help(“modules”)
Import ous
ous.listdir()

from machine import Pin
Led = Pin(2,Pin.OUT)
led.value(1)

led.value(0)

from machine import Pin
from time import sleep
led = Pin(2,Pin.OUT)
while True:
led.value(not led.value())
sleep(0.5)



Raspberry Pi

An Introduction




Contents

Introduction to Raspberry Pi Computer

' Raspberry Pi port identification

Installation of Operating system in Raspberry Pi using Noobs

rlnstalling OS in Raspberry pi using Win32 Disk imager

rTurning On Raspberry Pi for first time




| Raspberry Pi

Although there are a lot
of Development Boards
that are available in the
market at varied prices
but Raspberry

Pi is supposedly the most
suited to start learning loT



* Raspberry Pi is a credit card sized Computer

Wh I * Raspberry Pi can run many operating systems
at s o
using Linux

Raspberry Pl * Raspberry Pi has Following Interfaces
* USB

HDMI

Stereo Audio out

GPIO

LAN

Serial Camera

Serial Touch Screen



I About Raspberry
Pi

e Developed in UK by Raspberry Pi Foundation

m Promote Programming Education

e ARM based Complete Computer

sy USB, LAN, HDMI, Audio, GPIO

== Micro USB Power

e SD Card as storage

s Very Small Form Factor




What Raspberry Piis NOT

* Raspberry Pi is not a microcontroller or
microprocessor, it’s a complete computer

* Raspberry pi is not name of any IC

* Raspberry pi is not the name of any Software

* Raspberry pi is not programming language

* Raspberry pi is simply a COMPUTER in a very small size



Why?

Embedded Systems are getting very
demanding these days

High processing requires a descent
operating systems like Linux

Boards running linux are very costly

Learning Computer in very cost effective
way is need of time

Development of a very cost effective
learning and application platform




Primary Objective

Main purpose of building raspberry pi was to enable kids across
the globe to learn computer

By providing a Computer to as low as USD 35, raspi is
the cheapest computer in world

To teach programming language to kids

To enable hackers and developers develop interesting systems




Raspberry Pi Features

|:> * It is useful for small or home based businesses and is perfect for adaptive
technology

* Pican be coded in Python therefore does not require the user to have
extensive programming experience since Python is less complex than other
languages

E:> * The product is energy efficient and provides a greener ethical alternative to
small businesses

I:> * You are not required to purchase any special licence and therefore you can
automate several tasks therefore the product also gives you a lot of room to
experiment and turn it into something else that is entirely different



Applications

School, colleges
to teach
programming

Computer Vision
Applications

Defense
products

Embedded

Systems
Application

Many real
systems are
being built on
raspberry pi




Raspberry Pi 3

CPU: Quad-core 64-bit ARM Cortex A53 BCM2837 clocked at 1.2 GHz.
GPU: 400MHz VideoCore IV multimedia.

1 GB RAM

4 x USB Ports

On-Board Wifi and Bluetooth

Video outputs: HDMI, composite video (PAL and NTSC) via 3.5 mm jack.
Network: 10/100Mbps Ethernet and 802.11n Wireless LAN.

Bluetooth: 4.1



Pi Versions

e
e
L
Model 3 B+
:
i
)




Kit Components

* Essential:
* Raspberry Pi board
* Prepared Operating System SD Card
* USB keyboard
* Display (with HDMI, DVI, or Composite input)
* Power Supply
* Highly suggested extras :
* USB mouse
* Internet connectivity - LAN cable
* Powered USB Hub
* Case
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connector E

(Similar to the one on a lot of mobile
phones!)



Connectivity

14 xUSB 2.0
ports
GPIO } /
(General
Purpose § =
Input & FEESNES
Output) HEIE S

10/100Mb
Ethernet



OS Install In Raspberry Pi

Necessary Software
Advance IP Scanner
Putty

Imager

VNC Viewer

SD Card Formatter

A A



Linux Command

User Modes

Administrator/Super/
Root Access

Basic Access




Basic Linux Command

mkdir- make directories

Is- list directory content

cd- change directory

pwd — print name of current working directory
cp — copy files

mv — move files

rm - remove files

find- search for file in directory

history- point recently used commands

su- change user id or become super-user

sudu — super du

Passwd- update a user’s authentication tokens(s)
who- show who is logged on

ssh- SSH client (remote login program)

reboot- reboot the system

poweroff - power off the system



Use some commands

File Edit
pi@raspberrypi

pi@raspberrypi

pl'raspberrypl
Script must be

l B Rev 1.2 pi@raspberrypi:

Raspberry P1i Software Configuration Tool (raspi-config)

System Options configure system settings

Display Options configure display settings

Interface Options configure connections to peripherals
Performance Options CcConfigure performance settings

Advanced Options Configure advanced settings
Update Update this tool to the latest version

1
2

3

4

5 Localisation Options Configure language and regional settings
6

8

9 About raspi-config Information about this configuration tool

<Select> <Finish>




pi@raspberrypi:
pi@raspberrypi:

rooti@raspberrvpl

File Edit Tabs Help

GNU nano 2.7.4 File: test.txt Modified

pil@raspberrypi:
Fri Oct .

pi@raspberrypi:

Ctrl+X=Save



pi@raspberrypi

pi@raspberrypi:

pi@raspberrypi

pi@raspberrypi

pi@raspberrypi




pi@raspberrypi
pl@raspberrypi

pi@raspberrypi
pi@raspberrypi
pi@raspberrypi

yif@raspberrypa

02 applIcon2.png

raspbian-logo.png

appIcon2.png

raspbian-logo.png

| %"




applcon2.png

raspbian-logo.png

pi@raspberrypi



Let’s Program in Raspberry Pi




print("Hello, World!")

>>> %Run 'Hello World.py'
Hello, World!

print("Loop starting!")
foriin range(10):
print("Loop number", i)
print("Loop finished!")

If userName == "Clark Kent":
print("You are Superman!")
else:

print("You are not Superman!")

while userName !="Clark Kent":
print("You are not Superman - try again!")
userName = input ("What is your name? ")
print("You are Superman!")



3.3V

pull-up GPIO2
pull-up GPIO3
pull-up GPIO4

Hihlg Ble|v|v lw|kw

GND
pull-down GPI017
pull-down GPI1027
pull-down GPI1022

L 3.3V
U pull-down  GPIO10
Z pull-down GPIO9 21
= pull-down  GPIO11 23
GND 25
EREERRE pull-up ID_SD 27
M pull-up GPIO5 29
l-m pull-up GPIO6 31
pull-down  GPIO13 33
pull-down  GPIO19 35
pull-down GPI1026 37
o GND 39

6 GND

8 GPIO14 pull-down TXDO
10 GPIO15 pull-down RXDO
12 GPIO18 pull-down PWMO
14 GND

16 GPIO23 pull-down

18 GPIO24 pull-down

20 GND

22 GP1025 pull-down

24 GPIO8 pull-up

26 GPIO7 pull-up

28 ID_SC pull-up

30 GND

32 GPIO12 pull-down PWMO
34 GND

36 GPIO16 pull-down

38 GPIO20 pull-down

40 GPI021 pull-down




DHT11 Sensor Interface Raspberry Pi

The DHTa1 is a basic, ultra low-cost digital temperature and
humidity sensor. It uses a capacitive humidity sensor and a
thermistor to measure the surrounding air, and spits out a
digital signal on the data pin (no analog input pins needed). Its
fairly simple to use, but requires careful timing to grab data.




sudo apt-get install git-core
sudo apt-get update
git clone https://github.com/adafruit/Adafruit_Python DHT.git

cd Adafruit_ Python DHT
sudo apt-get install build-essential python-dev
sudo python setup.py install




Before writing python code in rasberryPi make sure you have install
the firebase on rasberryPi

To install firebase and google cloud storage use the following
commands step by step in you Command prompt:

$ sudo apt-get update

$ sudo apt-get install python-pip python-dev ipython
$ sudo pip install google-cloud-storage

$ sudo pip install firebase

$ sudo pip install python-firebase



ID Temperature Humidity
1 20 18
2 30 40
3 40 50
4 50 60
) 41 25







