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Chapter-1
INTRODUCTION to loT & loT ARCHITECTURE

After completing this chapter we  what s loT.

will learn about- * the Application of loT.

 Layers of the loT architecture.
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. Smart Home Automation-

. Healthcare Monitoring and Management-

. Industrial Automation and Optimization-

. Smart Cities and Infrastructure-

. Environmental Monitoring and Conservation-



Layers of the loT architecture-

Perception Layer
(Physical Objects.
WSN, Sensors)

v
Network Layer W Middleware Layer
(Transmission, 3G, (Storage, Information
4G etc.) J processing, Actions)
Business Layer ( Application Layer
(Analytics, Flowchaurt, (Smart Applications
Graphs) L and Management)
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* Perception Layer -

Data
pass

* Network Layer : :
Perception ( ) 3G, 4G, , ,

Perception Middleware



 Middleware Layer :

* Application Layer :

* Business Layer :



What Are the Main Components of loT?

Physical
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IMQTT Publisher - Subscriber

message - ]
MQTT
- Publisher
- Broker
- Subscriber
Publisher-  sensor data publish - light sensor
20 publish Broker
Subscriber- Subscriber
sensor Broker
[0])
Broker- Publisher Subscriber Subscriber

Publisher Subscriber



MQTT Architecture
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Publish
MQTT Client MQTT MQTT Clients
Publisher Broker Subscribers
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HTTP, WS & MQTT for loT

MQTT

* MQTT is an application Layer Protocol located at Layer 7 in OSI
model which works on Publish/Subscribe concept

* Runs on the top of TCP/IP

* Messages are published and subscribed by a mediator called
"Broker”

* Broker can be in local or in internet

 Offers three level of QoS
* QoS 0 - Fire and Forget (no guarantee)




CoAP(Constrained Application Protocol)

- 10T
- Device low Bandwidth
CoAP Device
IOT
- CoAP Application Layer Request-Response
- Restful Low Power
- HTTP HTTP
resource

- CoAP Request GET, PUT, DELETE



CoAP

-Binary Header
-Compact option

-Pay Load

ypes of CoA

P message-

1. Confirma

2. Non confi
3. Acknowlec

0

I

4. Reset(RST)

e message(CON)

mable message(NON)

gement message(ACK)



CoAP(Constrained Application Protocol)

L

CON (ID: OXAA51)

AGK (ID: OXAA51)
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Confirmable CoAP  Confirmable
message client

Acknowledge Confirm

message
non Confirmable Acknowledge
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CoAP

RFC 7252 Constrained Application Protocol

“The Constrained Application Protocol (CoAP) is a specialized web transfer protocol for use
with constrained nodes and constrained networks in the Internet of Things.
The protocol is designed for machine-to-machine (M2M) applications such as smart energy
and building automation.”

But it is adapted to the needs and restrictions
of small devices.




Chapter-2
|OT Devices and Sensors

After completing this chapter we e different type of loT devices &
will learn about- Sensors.

» 2.2 Sensor technologies for data
collection methods. .



OT

, notification



10T

(Global positioning System)-
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10T

What is An Actuator?

An actuator is a machine, a part of a machine used to convert
externally available energy into motion based on the control
signals.

o

e source of energy — actuator [—>  Movement or motion

-

Control Signal
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Chapter-3
Raspberry Pl and Arduino

After completing this chapter we * Details of Rasbrry pi

will learn about- * Arduino Programming Language






Types of Arduino

e Arduino UNO

* LilyPad Arduino

e Arduino Mega

* Arduino Leonardo
* Arduino Red Board



. . Broadcom BCM2837

. wireless Bluetooth
. USB USB
pendrive connect
« 40
. HDMI
HDMI

. Micro SD
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Block diagram of Rasbrry pi

‘ Ethernet ‘

USB ports
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SD card
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Rasbrry pi
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