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Definition ofInternetof Things -

A Dynamic global network infrastructure with self-configuring capabilities
based on standard and interoperable communication protocols where physical
and virtual things have identities, physical attributes and virtual personalities
and use Intelligent interfaces and are seamlessly integrated into the information

network, often communicate data associated with users and their environments.




Introductiontolnternetof Things
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Home Cities

*SmartLighting
*SmartAppliances
*IntrusionDetection
*Smoke/GasDetection

Environ

ment

Energy

Logistics

Agric
ulture

*WeatherMonitoring
+AirPollutionMonitoring
*NoisePollutionMonitoring
*ForestFireDetection

*InventoryManagement
*SmartPayments
*SmartVendingMachines

*Smartirrigation
*GreenHouseControl

Health
and
ifestyle

*SmartParking
*Smart Roads

*EmergencyResponse

«StructuralHealthMonitoring

\

+Health&FitnessMonitoring
*WearableElectronics

*Smart Grids
*RenewableEnergySystems
*Prognostics

*RouteGeneration&Scheduling
*FleetTracking

+ ShipmentMonitoring
*RemoteVehicleDiagnostics

Fig:Applicationsof loT

*MachineDiagnosis&Prognosis
*IndoorAirQualityMonitoring
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Characteristics ofloT

Dynamic&SelfAdapting
SelfConfiguring
InteroperableCommunicationProtocols
Uniqueldentity

o B~ W D=

IntegratedintolnformationNetwork




Physical Design ofloT

1. ThingsinloT
2. loTProtocols
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Physical Design ofloT -
|OTProtocol
Link Layer Network Transport Application



Physical Design ofloT
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1.

LinkLayer
i. 802.3-Ethernet
ii. 802.11-WiFi
iii. 802.16-WiMax
iv. 802.15.4-LR-WPAN
v. 2G/3G/4G-MobileCommunication

Network/InternetLayer
i. IPV4
ii. IPV6
iii. 6LOWPAN
TransportLayer

i. TCP
ii. UDP




Physical Design ofloT
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4. ApplicationLayer

1.
11.
111.

V.

Vi.

Vil.

HTTP
COAP
WebSocket
MQTT
XMPP

DDS
AMQP
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LogicalDesignofloT
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Device

Manag-ement

Communication

Services

Security

Application
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loTFunctionalBlocks

S o1 A w

Device
Communication
Services
Management
Security
Application




[oTCommunicationModel

Request-Response
Publish-Response
Push-Pull

Exclusive-Pair
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[oTCommunicationAPI’s
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1. REST-basedCommunicationAPI’s
1. Client— Server
1. Stateless
1. Cache— able
Iv. LayeredSystem
v. Uniforminterface
vi. CodeonDemand

2. WebSocket—basedCommunicationAPI’s




[oTEnablingTechnologies
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1. WirelessSensorNetworks
2. CloudComputing

i. Infrastructure-as-aService(laaS)
ii. Platform-as-aService(PaaS)
iii. Software-as-aService(SaaS)

3. BigDataAnalytics

i. Volume

ii. Velocity

iii. Variety
4, CommunicationProtocols
5. EmbeddedSystems




[oTLevelsandDevelepmentTemplates

0.
7.

ok b

Device

Resource
ControllerService
Database

WebService

I.  Stateless/Stateful

1. Uni-Directional/Bi-Directional
lil. Request-Response/FullDuplex
Iv. TCPConnections

v. HeaderOverhead

vi. Scalability

AnalysisComponent
Application




[oTLevels

AR

Leve
Leve
Leve
Leve

Leve]

s-1
S-2
S-3
S-4
-5

Leve]

S-6
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Sensing

* SensorTechnology

* DifferentExamplesofSensorsasfollows
HumiditySensor

Light

Acceleration

VibrationsandShocks
AngularAccelerationandchangesinDirection(Angle)
LIDAR

AR




Actuation e

NRCM

1) Anactuatorissomethingthatactuatesormovessomething.Morespecifically,anactuator IS
adevice that coverts energy into motion or mechanical energy. Therefore, an actuator is a

specific type of a transducer.

2) Thermal Actuators One type of thermal actuator is a bimetallic strip. This device
directlyconvertsthermalenergyintomotion.Thisisaccomplishedbyutilizinganeffectcalled thermal

expansion.

» Thermalexpansionisthemanifestationofachangeinthermalenergyinamaterial.

« When a material is heated, the average distance between atoms (or molecules) increases. The
amountofdistancediffersfordifferenttypesofmaterial. Thismicroscopicincreaseindistanceis

unperceivabletothehumaneye.However,becauseofthehugenumbersofatoms(ormolecules) in a
piece ofmaterial, the material expands considerably and, at times, is noticeable to the human eye.




Basics of Networking

* Basedonthenetworktheareaisdividedas:
1. LAN-LocalAreaNetwork

2. PAN-PersonalAreaNetwork
3.

4., WAN-WideAreaNetwork

MAN-MetropolitanAreaNetwork
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1. LAN-LocalAreaNetwork -
LocalArea
A —  Network
Fig:LAN-LocalAreaNetwork



1. LAN-LocalAreaNetwork

e CharacteristicsofLAN
1. Size
2. TransmissionTechnology

3. NetworkTopology




WAN-WideAreaNetwork

\.l

1. Point-to-PointWAN
2. SwitchedWAN

Fig:WAN-WideAreaNetwork

FIoT,Unit-I, Dr MS,ECE,NRCM

23



1. Point-to-PointWAN

5 P)
3 4
& A}

\"l

Point-to-Point

WAN

/\ Modems J

Fig:Point-to-PointWAN

ISP
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2. SwitchedWAN A

3
a ‘g
2
o

Host

Subnet

N

Fig:SwitchedWAN
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* SeveralTopologies

1.
11.

iii.
1V.

StarTopology

RingTopology
CompleteorSquareTopology
TreeTopology
IrregularTopology

FIoT,Unit-I, Dr MS,ECE,NRCM
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1.

StarTopology

Fig:Star Topology
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11.

RingTopology

28

FIoT,Unit-I, Dr MS,ECE,NRCM



iii. CompleteorSquareTopology
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¢

X
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iv. TreeTopology

30
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V.

IrregularTopology
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MAN-MetropolitanAreaNetwork
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Metropolitan
AreaNetwork

FigiMAN-MetropolitanAreaNetwork

FIoT,Unit-I, Dr MS,ECE,NRCM

32



PAN-PersonalAreaNetwork

A

Desktop |I
|

Desktop

00

Base Station Printer

Laptop

Laptop

Fig:WiredPAN-WiredPersonalAreaNetwork
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PAN-PersonalAreaNetwork -
_ | PDA -
Mobile l .= Printer
f ”~
-~
Bluetooth Connectivity
7 T -~
s \
P o :
I Keyboard I
' ) Headphone
Laptop
Fig: WirelessPAN-WirelessPersonalAreaNetwork
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OSIReferenceModelVSTCP/IPModel

OSI Reference Model TCP/IP Conceptual Layers
Application

2 Presentation Application

2 Session
Transport - > Transport
Network N > Network
Data Link < - Network

Interface

' Physical -
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Device

[,
F

Intermediate node

? ®

Intermediate node

Device
*

s

Application

Peer-to-peer pretocol (7th layer)

...................... }

7-6 interface

Presentation

k Peer-to-peer pretocol (6th layer)

6-5 interface

Session

Application

7-6 interface

Presentation

6-5 interface

5-4 interface

Transport

4-3 interface

Network

3-2 interface

Data link

2-1 interface

Physical

3r
I*"+ Network [€--» MNetwork [€--»

Fnti Data link Endp- Data link - - -]

Session

5-4 interface

Transport

4-3interface

Network

3-2 interface

2nd

Data link

2-1 interface

1st
I<1-s-?)- Physical [€-->| Physical [«---»

1st

Physical

|

Physical communication
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Application

Presentation

Session

Physical

End User layer
HTTP, FTP, IRC, SSH, DNS

Syntax layer
SSL, SSH, IMAP, FTP, MPEG, JPEG

* Synch & send to port
e API’s, Sockets, WinSock

End-to-end connections
TCP, UDP

Packets
IP, ICMP, IPSec, IGMP

Frames
Ethernet, PPP, Switch, Bridge

Physical structure
Coax, Fiber, Wireless, Hubs, Repeaters

FIoT,Unit-I, Dr MS,ECE,NRCM
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DifferentComponentspresentinNetwork

Repeaters
Bridges
Router
Gateways

Brouters

AR

Switches




your roots to success...

Repeaters

Two LAN segment connected by a repeater

FloT,Unit-1, Dr MS,ECE,NRCM




Bridges

Application
3

Presentation

Seskion

Trangport

Netyork

Data link

Bridge

Physical

Data links

Physical Physical

Application
F 3

Presentation

Seskion

Trangport

Netyork

Data link

Physical

Bridge with OSI Layer
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Router

Router B Router C

Router A

41
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Gateways

10.0.0.0/8
IP ADDRESS

20.0.0.0/8
IP ADDRESS

FloT,Unit-1, Dr MS,ECE,NRCM
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Brouters s
NRCM
¥
table
The brouter routes packets
using IP: other packets
are passed based on .
physical address. '
'
LLAN using IP protocol | LLAN using IP protocol
a. Single-protocol brouter
{3 IPX
The brouter routes packets table table
using IP or IPX; other packets
are passed based on
physical address, s ;.
LAN using IP or IPX protocol LAN using IP or IPX protocol
b. Multiprotocol brouter
FIoT,Unit-I, Dr MS,ECE,NRCM 43



Switches

Fig:Switches

Huh




CommunicationProtocols

o 0 N o U D e

DataSequence
FlowControl
ErrorControl
DataFormatting

DataRouting

LogInformation
Connectionestablishandtermination
PrecedenceandorderofTransmission

DataSecurity




Differentterminologiesusedinmessagecommunication protoc s

i
N*

Request/Response(Client/server) NRGM

Publish /Subscribe(pubsub)
ResourseDirectory(RD)
ResourceDiscovery
Registration/Registrationupdate
Pull(subscribe /notify)Data
PollingorObserving
Push(Publish/subscribe)Data
MessageCache

10 Message Queue

O 0N W

11. Information/Queue




Sensor Networks

DifferenttypesofNetworkspresent,theyare:
1. WSN

2. MANET

3. VANET
A

. CognitiveRadioNetworks




1. WSN

\.l

Elementsof WSN

Atypicalwirelesssensornetworkcanbedividedintotwoelements.Theyare:
1.

2.

SensorNode

NetworkArchitecture

SensorNode

A Sensor Node in a WSNconsists offourbasiccomponents. They are:
1.

2
3.
4

PowerSupply
Sensor
ProcessingUnit

CommunicationSystem

FIoT,Unit-I, Dr MS,ECE,NRCM
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https://www.electronicshub.org/basic-electronic-components/

Differentsubsystemsofsensornodes .

Power Unit

Battery

0

Processing Unit

Sensing Unit | Memory \  Communication Unit
E E Microcontroller/ E E E
Sensor A E = i | Microprocessor ; = E Radio E

-----------------
_________________________________________________

Fig:Differentsubsystemsofsensornodes
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WSN

Coverage area

Fig:WSN
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2. MANET

.
.

ource

Manet | Mobile Ad Hoc Network

.l

AT

Transmission Range

Fig:MANET
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3. VANET

WIiMAX/3G
Base Station

inter-vehicle
communication

vehicle-to-roadside
communication

inter-roadside
@ =P ommunication

Fig:VANET
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4. CognitiveRadioNetworks

\.l

‘
| o -~
g Wt

Base Station

é PU Network

@

su

SU Network

Fig:Cognitive RadioNetworks
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ImportantQuestions

DefineloT?WriteinbriefaboutloT?

WhatarethemainchallengesofloT?

WhatareSecurityissuesinloT?
Whataretheprivacythingsweareprovidingin [oT?
ExplainFunctionalblocksofloT?

WhataretheCharacteristicsofloT?
Explainaboutsensortechnologyandlistsomeexamplesofsensors?
Definecomputernetworks?Howthisnetworkisdifferentfromothernetworks?

O 0N O WD e

ExplainCommunicationProtocol?

p—
=

Discussvariouscomponentsofanetwork?
Discussaboutsensornetwork?QOutlinethefeaturesofwirelesssensornetworks?

=
N

. WhataretheSubsystemsofsensornodesinsensornetworks?

p—
W

WhatareApplicationsofloT?

p—
a

ListfewsensorsandnetworkswhichweareusinginloT?




THANKYOQOU
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Content

 Machine—to—MachineCommunications

* DifferencebetweenloTandM2M

* InteroperabilityinloT

* IntroductiontoArdunioProgramming

* IntegrationofsensorsandActuatorswithArduino
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Machine—to—Machine Communications Y

« Machine to Machine communications, often termed M2M/IoTis going to be the
next generation of Internet revolution connecting more and more devices on

Internet.

* M2M communications refer to automated applications which involve machines
or devices communicating through a network without human intervention.

e Sensors and communication modules are embedded within M2M devices,
enabling data to be transmitted from one device to another device through wired
and wireless communications networks.




Machine—to—Machine Communications .

* M2M Is expected to revolutionize the performance of various sectors,businesses
and services, by providing automation and intelligence to the end devices, In a
way that was never imagined before.

* It may be applied to robots and conveyor belts on the factory floor, to tractors
and Irrigation on the farm, from heavy equipment to hand drills, from jetengines
to bus fleets; from home appliances to health monitoring; from Smart Grid to
Smart Water; every piece of equipment, everywhere.

* |t can bring substantial tangible social and economic benefits by giving more
efficient and effective services to the citizens.




M-2-MApplications

e

=
@ Manufacturing

Industrial

Utilities

S

Telemedicine

Traffic Control

Remote monitoring

_ Applications

=

o5,

Logistics/fleet Automotive
management

FIoT,Unit-1I,DrMS,ECE,NRCM
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M2MArchitecture

your roots to success...

S e——— "

e ~N B Y i
[ Home J Transport L Encrgewy | Scecurity | — [ Health ]
= — ~ ) > . = L =
"3 =7
—~
Deployed Applications
M2M Service Platform éT/[\
{ N . e S
Portal/APyl l Applhicaunon Manager \;_j M~ q
S

User Manager

[ Event Processor

Platform Manager

[gm":ié‘c Monitor &

Events Raw data

=

User profile

Conirol
—

/-
Configuration [ Platform Manager
Manager = = _
— \/

ATC

|

Protocol Mappocr

| 1dentity Manager

Message Handler

[ Access Conroller

Device/Gatewayw
profile

M2M Dovicoe/Gatoway

I Connection Agent

[ Device
Application

Connectivily !
I Module I

Sensors
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Differencebetween loTandM2M

your roots to success...

M2M
Machines
Hardware-based
Vertical applications
Deployed in a closed system

Machines communicating
with machines
Uses non-1P protocol
Can use the cioud, but not required to

Machines use point-to-point
communication, usually embedded
in hardware

Often one-way communication
Main purpose is to monitor and control

Operates via triggered responses based
on an action

Limited integration options,
devices must have complementary
communication standards

Structured data

loT
Sensors
Software-based
Horizontal applications
Connects to a larger network

Machines communicating with
machines, humans with machines,
machines with humans

Uses IP protocols
Uses the cloud
Devices use IP networks
to communicate
Back and forth communication

Multiple applications: muitilevel
communications

Can, but does not have to,
operate on triggered responses
Unlimited integration options,
but requires software that manages
communications/protocols

Structured and unstructured data

FIoT,Unit-1I,DrMS,ECE,NRCM
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InteroperabilityinloT

» TheabilityofloTsystems&componentstointeractwitheachotherandsharedata
Iscalled Interoperability.

 Thisappliestointernalcommunicationamongvariouscomponentsamongvarious
system.

« [tisthekeyfactortoallowvariousdevicestoexchangedata&work collaboratively.
« [tisakey featureofloTwithoutwhich,many benefitsof loTcannotbe achieved.
» Forex:considerabusapplicationthatcanevaluateoptimalroute

» Theapplicationtakeshelpfrominteroperationwithtrafficmonitoringserviceof city
toobtainthelesscongestedroutes.

« Withthis,thebusapplicationprovidesaprecise,completeandusefulservicetothe user.

« Someofthetypesofinteroperabilityareasfollows.




InteroperabilityinloT

1. Syntacticinteroperability
2. Semanticlnteroperability

3. Technicallnteroperability
1. OneM2M
2. ARM
3. loT
4. Alljoyn




IntroductiontoArdunioProgramming

Blink.ino
Voidsetup()

{
PinMode(12,output);

}
Voidloop()

{
digitalwrite(12,HIGH);
Delay(1200);

Digital write(12,LOW);
Delay(1200);

}




IntegrationofsensorsandActuators withArduino v

your roots to success...

FIoT,Unit-1I,DrMS,ECE,NRCM 66
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ImportantQuestions

DiscussaboutloTandM2M?
WritedifferencebetweenloTandM2M?
WriteaboutAruinoandArduinoProgramming
WhatisM2Mcommunication?DiscussaboutM2Marchitecture?
DiscussaboutinteroperabilityofloT?

HowthissensorsandactuatorsareintegratedwithArduino?

N o s W

DiscussaboutanatomyofanArduinoprogramandalsowriteashort
notes on shields?




THANKYOU

FIoT,Unit-II,DrMS,ECE,NRCM
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Content

* Introductionto PythonProgramming

* IntroductiontoRaspberryPi

* Interfacingto RaspberryPiwithbasicperipherals
* ImplementationofloTwith RaspberryPi




Introduction toPythonProgramming - -

 Pythonis a widely used general-purpose, high level programming language. It
was created by Guido van Rossum in 1991 and further developed by the Python
Software Foundation. It wasdesigned with an emphasison code readability, and
Its syntax allows programmers to express their concepts in fewer lines of code.

* Python Is a programming language that lets you work quickly and integrate
systems more efficiently.

* There are two major Python versions: Python 2 and Python 3. Both are quite
different.



https://www.geeksforgeeks.org/python-programming-language/

Introductionto PythonProgramming s
BeginningwithPythonprogramming: ]

* Findingan Interpreter:

» BeforewestartPythonprogramming,weneedtohaveaninterpretertointerpretand run our

programs. There are certain online interpreters
likehttps://ide.geeksforgeeks.org/thatcanbeusedtorunPythonprogramswithout

installing an interpreter.

« Windows: TherearemanyinterpretersavailablefreelytorunPythonscriptslikeIDLE
(Integrated Development Environment) that comes bundled with the Python software

downloaded from http://python.org/.

* Linux: PythoncomespreinstalIedwithpopuIarLinuxdistros suchasUbuntuand

Fedora.To check which version of Python you’re running, type “python” in the
terminal emulator.The interpreter should start and print the version number.

« macOS:Generally,Python2.7comesbundledwithmacOS.Y ou’llhavetomanually
Install Python 3 from http://python.org/.



https://ide.geeksforgeeks.org/
http://python.org/
http://python.org/

IntroductiontoPythonProgramming
Features of Python:
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1.

© O N oUW

Object-OrientedProgrammingParadigm
EasytoLearn

EasilyReadable

EasilyMaintainable
UsesHigh-levelDatastructure
Extensiblity

Portability

Robust
PossessestheRightofamemoryManager

10 Interpretedand(Byte)compliedlanguage
11. Scalability
12. EffectiveRapidPrototypingtool




Introduction toRaspberryPI

N o s W

Division(/,//)
Modulus (%)

Exponentiation(**)
Addition(binary(+)operation)
Substraction(binary(-)operator)
Nochange(unary(+)operator)

Negation(unary(-)operator)




Introduction toRaspberryPi -

g
| |§
"

Python Arithmetic Operators

Arithmetic operators are used with numeric values to perform common mathematical operations:

Operator Name Example
+ Addition X+y

- Subtraction X -y

= Multiplication x ®y

/ Division x /[y

% Modulus X % y

*E Exponentiation X ®¥ oy

!/ Floor division x /vy

FIoT,Unit-1II,DrMS,ECE,NRCM 75
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Python Comparison Operators
Comparison operators are used to compare two values:
Operator Name Example
—— Equal X ==y
= Not equal xl=y
> Greater than X >y
< Less than X <y
>= Greater than or equal to X >=y
<= Less than or equal to X <=y
FIoT,Unit-III,DrMS,ECE,NRCM 76



KeywordsusedinPython: -
1. And 17. If
2. As 18. Import
3. Assert 19. In
4, Break 20. is
5. Class 21. Lambda
6. Continue 22. Not
7. Def 23. Or
8. Del 24. ass
9. Elif 25.  raise
10. Else 26. return
11. Except 27. True
12. False 28. try
13.  Finally 29. while
14. For 30. with
15. From 31. None
16. Global 32. yield
FIoT,Unit-111,DrMS,ECE,NRCM 77


https://www.geeksforgeeks.org/import-module-python/
https://www.geeksforgeeks.org/import-module-python/
https://www.geeksforgeeks.org/python-assert-keyword/
https://www.geeksforgeeks.org/import-module-python/
https://www.geeksforgeeks.org/import-module-python/
https://www.geeksforgeeks.org/python-break-statement/
https://www.geeksforgeeks.org/python-break-statement/
https://www.geeksforgeeks.org/python-lambda/
https://www.geeksforgeeks.org/python-lambda/
https://www.geeksforgeeks.org/python-classes-and-objects/
https://www.geeksforgeeks.org/python-classes-and-objects/
https://www.geeksforgeeks.org/python-continue-statement/
https://www.geeksforgeeks.org/python-continue-statement/
https://www.geeksforgeeks.org/python-lambda/
https://www.geeksforgeeks.org/python-lambda/
https://www.geeksforgeeks.org/python-continue-statement/
https://www.geeksforgeeks.org/python-pass-statement/
https://www.geeksforgeeks.org/python-pass-statement/
https://www.geeksforgeeks.org/python-del-to-delete-objects/
https://www.geeksforgeeks.org/python-pass-statement/
https://www.geeksforgeeks.org/python-pass-statement/
https://www.geeksforgeeks.org/python-del-to-delete-objects/
https://www.geeksforgeeks.org/python-pass-statement/
https://www.geeksforgeeks.org/python-pass-statement/
https://www.geeksforgeeks.org/python-try-except/
https://www.geeksforgeeks.org/python-return-statement/
https://www.geeksforgeeks.org/python-return-statement/
https://www.geeksforgeeks.org/python-try-except/
https://www.geeksforgeeks.org/python-try-except/
https://www.geeksforgeeks.org/python-try-except/
https://www.geeksforgeeks.org/python-for-loops/
https://www.geeksforgeeks.org/python-for-loops/
https://www.geeksforgeeks.org/python-while-loop/
https://www.geeksforgeeks.org/python-while-loop/
https://www.geeksforgeeks.org/python-for-loops/
https://www.geeksforgeeks.org/with-statement-in-python/
https://www.geeksforgeeks.org/with-statement-in-python/
https://www.geeksforgeeks.org/global-keyword-in-python/
https://www.geeksforgeeks.org/python-yield-keyword/
https://www.geeksforgeeks.org/python-yield-keyword/
https://www.geeksforgeeks.org/global-keyword-in-python/
https://www.geeksforgeeks.org/python-yield-keyword/
https://www.geeksforgeeks.org/python-yield-keyword/

ControlStatements:

\ ’
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* Decisionstructures/controlstatements

* [fstatement
* Thekeyword'if
* Anexpressionoracondition

* Multipleconditionalexpressions

e TheCode

* Singlestatementcode

e [f-elsestatement




Basicstyleguidelines:
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Comments
Indentation

Documentation

= W o=

Selectingidentifiernames




Howtowriteandexecuteaprograminpython?

1. Usingpython’'scommandlinewindow
2. Usingpython’sIDLEgraphswindow

3. Fromsystemprompt
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Variousdatatypesin python:

1. Numericdatatypes
1. Integer
2. Floatingpoint
3. Boolean
4. Complex

Stringdatatypes
Listdatatypes
Tuplesdatatypes

S

Dictionarydatatype




Pythonstatementsneedtofollowrulesandsymbols:

Comments
Module
Newline
Colon

Semicolon

AR

Indentation




IntroductiontoRaspberryPl,InterfacingRaspberryPlIwith Basu
peripherals: NRCM

1. Powerinput

USBports

Ethernetports
ProcessorandRAM
GPIOpins
DSI(DisplaySeriallnterface
CSI(CameraSeriallnterface)
SDcardslot

. HOMIoutput

10. Audio/Video output

© 0N U AW N




Versions/FlavorsofRaspberryPI:

Raspbian
RaspBMC
Areh
RISCOS
Pidora
OpenELEC

AR




RaspberryPlInterfaces:

\ ’
b, LA

1. 12C
2. Serial
3. SPI(SerialPeripherallnterface)

d.

© oo o

ChipEnable(CEO)
ChipEnable1(CE1)
MISO(MasterInSlaveOut)
SCK(SerialClock)
MOSI(MasterOutSlaveln)




ImplementationofloTwithRaspberryPI:
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You'llneedthefollowingcomponentstoconnectthecircuit.
1. RaspberryPi

2. LED

3. Resistor-330o0hm

4. Breadboard

5. 2Male-FemaleJumper Wires

- A

- 4
Raspberry Pl 3 Model B V1.2 €108 -

PO e
2 o
§ augaua
w2
-RPI32

" FCC 10: 2ABCE
IC: 20053-20132

’
N

FIoT,Unit-1II,DrMS,ECE,NRCM
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RPi 3

GPIO Headers

GND

R1

330 Ohm

A

GPIO

(Z}

LED1

FIoT,Unit-1II,DrMS,ECE,NRCM
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* import RPi.GPIO as GPIO
import time
GPIO.setmode(GPIO.BCM)
GPIO.setwarnings(False)
GPIO.setup(21,GPIO.OUT)
print "LED
on"GPIO.output(21,GPIO.HIGH)
time.sleep(10)
print "LED off"
GPIO.output(21,GPIO.LOW)




InterfacingLightSensorwithRaspberryPI:

S

F '
& -
g -
L © -
A -
"

PIN25

(:‘_’;\

o

Nae—
LD

11
LA
Capacitor
0.1UF

Led

PIN18

GND —
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your roots to success...

#F Example code Interfacing a light Sensox

FITothbhyhwvm. ooo —Explore TechBytes

import RFPIL ..GPIO as GSGEREIO

import T ime

SEPEIC. setmode (EEI O .. BCR)

l1ldr threshold = 1000
LDR_FPIM = 18
LIGHT_ _PIN = 25

def readlLDE {(BPIDN) :

reading = O

L= = s = = R {LIGHT_PIH, SEPIO..O0T)
GPIC.cutcput ( EIMN, fal==)
time.slesp (0.1 )
CPIC.s=e=tupe (PIMN,

wihile ({ESPIC.inpuat

GEIC. IM)
{FPIMN) ——Flass) :

reading—reading+1

return reading

def switchOnhight (FIMN) =
SPIO . s=etups ( FPIN, SEITO O OTTT )
CSPIC . cutput (BPIN, Trua=)
def switchOffLight (PIMN) =

SPIO .. OTTT )
Fal==)

SCSPIC.s=e=tupe (PIN,

CPIC.cutput (BPIM,
while True:s

ldr reading — readLDR{(LDERE FIMN)}

if l1ldxr reading < ldr threshold:

swmitchOnLight (LITGHT_ FIMN)

=1 5=:
switchOoOffLiight (LIGHT FPIIN)

time.slesp (1)

TechBytes

Flotcthyhvm.ooo —Explore

{LDER)

with Raspgplbeirzw
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ImportantQuestions e

o

© N o U1k

WhatarethefeaturesofPython?
Writethelistofoperatorsinpython?

WriteashortnotesonRaspberryPI?Mentionhowmanyperipherals
arepresentinitandExplainthem?

Definecontrolstatements?Discussaboutifstatement?
Whatarethebasicstyleguideliness?Explaindatatypesinpython?
WhatisRaspberryPI?Listthecommandsweuseinit?
WriteabouttheimplementationofRaspberryPIwithPython?
ExplainaboutinterfacingLightSensorwithRaspberryPI?




THANKYOU
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Content e

 ImplementationofloTwith RaspberryPI

* Introductionto SoftwareDefinedNetwork(SDN)
* SDNforloT
 ConceptofDataHandlingandAnalytics




ImplementationofloTwithRaspberryPI:
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You'llneedthefollowingcomponentstoconnectthecircuit.

1. RaspberryPi

2. LED

3. Resistor-330o0hm

4. Breadboard

5. 2Male-FemaleJumper Wires

- A

- 4
Raspberry Pl 3 Model B V1.2 €108 -

PO e
2 o
§ augaua
w2
-RPI32

" FCC 10: 2ABCE
IC: 20053-20132
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RPi 3

GPIO Headers

GND

R1

330 Ohm

A

GPIO

(Z}

LED1
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* import RPi.GPIO as GPIO
import time
GPIO.setmode(GPIO.BCM)
GPIO.setwarnings(False)
GPIO.setup(21,GPIO.OUT)
print "LED
on"GPIO.output(21,GPIO.HIGH)
time.sleep(10)
print "LED off"
GPIO.output(21,GPIO.LOW)




S

?i

F '
& -
g -
L © -
& -
"

InterfacingLightSensorwithRaspberryPI:

SVT
{ :‘_’; \

B
PIN25 LD

11
LA
Capacitor
0.1UF

GND —

PINiS Led
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your roots to success...

#F Example code Interfacing a light Sensox

FITothbhyhwvm. ooo —Explore TechBytes

import RFPIL ..GPIO as GSGEREIO

import T ime

SEPEIC. setmode (EEI O .. BCR)

l1ldr threshold = 1000
LDR_FPIM = 18
LIGHT_ _PIN = 25

def readlLDE {(BPIDN) :

reading = O

L= = s = = R {LIGHT_PIH, SEPIO..O0T)
GPIC.cutcput ( EIMN, fal==)
time.slesp (0.1 )
CPIC.s=e=tupe (PIMN,

wihile ({ESPIC.inpuat

GEIC. IM)
{FPIMN) ——Flass) :

reading—reading+1

return reading

def switchOnhight (FIMN) =
SPIO . s=etups ( FPIN, SEITO O OTTT )
CSPIC . cutput (BPIN, Trua=)
def switchOffLight (PIMN) =

SPIO .. OTTT )
Fal==)

SCSPIC.s=e=tupe (PIN,

CPIC.cutput (BPIM,
while True:s

ldr reading — readLDR{(LDERE FIMN)}

if l1ldxr reading < ldr threshold:

swmitchOnLight (LITGHT_ FIMN)

=1 5=:
switchOoOffLiight (LIGHT FPIIN)

time.slesp (1)

TechBytes

Flotcthyhvm.ooo —Explore

{LDER)

with Raspgplbeirzw
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Introductionto SoftwareDefined Network (SDN)
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Typesof SDN i
1. OpenSDN

2. SDNbyAPI’s

3. HybridSDN

4. SDNoverlaymodel

FIoT,Unit-1V,DrMS ECE,NRCM
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AdvantagesofSDN
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TraditionalNetworkArchitecture Y
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LimitationsofTraditionalNetworkArchitecture

1. ManagementOverloaded
2. ComplexNetworkDevices
3. LimitedScalability




TheArchitectureandkeyelementsofSDN e
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* ThekeyelementsofSDNareasfollows
1. ProgrammableopenAPI’s
2. CentralizedNetworkController

3. StandardCommunicationInterface(openflow)

O?Qm F\DU\) O poarn F/Low
SDmN Pocstoce \
Co NSRS TR S — = mrmam sy Cdrorveve)
(= LY
Nalb\lae
Flow Pipeline S
e e e e

Opew P\.Ouo swoiteh .
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DataHandlingandAnalytics

1. DataAcquiring
2. DataOrganizing

3. DataAnalytics




DataAcquiring
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* VarioustypesofDataAcquiring

1.

o U1 A W

Database

Relationaldatabase
ObjecedOrientedDatabase
DatabaseManagementSystem (DBMS)
Distributeddatabase

CAPTheorem




AnalyticsandPhaseofAnalytics
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PhaseofAnalytics

1. DescriptiveAnalytics
1. Spreadsheets&DataVisualization
2. DescriptiveStaticsbasedreportsandDataVisualization
3. DataMiningandMachineLearning

2. PredictiveAnalytics

3. PrescriptiveAnalytics
1. EventAnalytics
1.Category, 2.Action,3.Label,4.Value

2. InMemoryDataProcessing&Analytics
1. InmemoryandonstoreRowFormatoption
2. InmemoryandonstoreColumnFormatoption

3. RealTimeAnalytics Management
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BigDataAnalytics o

* Big Data analytics iIs a process used to extract meaningful insights, such as
hiddenpatterns,unknowncorrelations,markettrends,andcustomerpreferences. Big
Data analytics provides various advantages —It can be used for better decision
making, preventing fraudulent activities, among other things.

 The big data analytics like Hadoop, NoSQL and Cassandra will support the big
data architectures/infrastructures.




DataanalyticsArchitecture

DataanalyticsArchitecturehas4layers
DataSourcelayer
DataStorageandDataprocessinglayer

DataAccessingandQueryprocessinglayer

= W o=

DataServicesandAdvancedAnalyticslayer
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DesignofHadoopDistributedFileSystem(HDFS)

* TheHDFSprovidessupportsthefollowing
1. Storingfilesoflargesize
2. Streamingdataaccess

3. Commodityhardware




BuildingBlocksofHadoop
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your roots to success...

TaskTracker
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MapReduceandWeatherdataset
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ExampleofMappercodeinHadoop
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ReducerCode
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3. Reduce
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ImportantQuestions

\ ’
b, LA

8.
9.

N O Uk e

DefineSDN?

WhatarethekeyelementsofSDN?

WhatisDataValidation?
WhatisMappercode?Whatisthegeneralformatofit?
WriteinbriefaboutsoftwareDefinedNetwork(SDN)?
ExplainindetailaboutthefunctionsthatarerequiredforloTapplications?

Writeashortnotesona)DataValidationb)DataCategorizationforstoragec)
Assembly software for events?

[llustratetheArchitectureofDataanalytics?
DiscussindetailaboutthebuildingblocksofHadoop?

10. DefineMapReduce?DiscussaboutWeather dataset?
11. Writeshortnotesonreducercode?




THANKYOU
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Listdifferenttechniquesofdatacollection,storageandcomputingin cloud

computing paradigm
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Concernsofcloudcomputing
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your roots to success...

Characteristicsofcloudcomputing
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Advantagesofcloudcomputing

©® N o U1 WD

CostEffective
Storagecapacity
Enhancedperformance
Flexibility

Security

Convenience
Databackupandrecovery

Easeofgroupcollaboration




Variouscloudservicemodels

Software-as-a-Service(SaaS)
Platform-as-a-Service(PaaS)

Infrastructure-as-a-Service(IlaaS)

= W o=

Data-as-a-Service(DaaS)

 Asimpleequationdescrbingthecloudcomputingisasfollows

CloudComputing=SaaS+PaaS+IaaS+DaaS
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Platform-as-a-Service(PaaS)
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Infrastructure-as-a-Service(IaaS)
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Data-as-a-Service(DaaS)
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DifferenttypesofClouddevelopmentmodel

Publiccloud
Privatecloud
Hybridcloud

Communitycloud
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Hybridcloud
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Sensor-Cloud,Smart Cities andSmart Homes
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ApplicationsofSensorCloud

Telematics
AgricultureandlIrrigationControl
GoogleHealth
WildlifeMonitoring

A S

TransportationandVehicleTrafficApplication




SmartCities

your roots to success...
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SmartHomes

your roots to success...
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ThedevicesareusedtoconnectloTdevicestoahomenetwork:

1. CloudServer

2. HomeGateway




CloudServer i
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ConnectedVehicles
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Differenttypesofplatformandapplications

1. Rentalcarfeatures
2. Dealershipscales

3. Fleetmanagement




O Reonte) cam fratures i -
The core Yorda) Cormfanias cam Gain bne\.osld%( abot coou

e, Aixtmrace. YHanelled oned Mot renamce. wcv.uﬁu_wun“‘g

D Deadesudip Sales s—

Tt okbrvu, RAerovicas, Yo bu.i\dm% Q\Qah,.,swb nebiottck cThalng
holps g gQPo&Ah‘AB e oldert wlvden uming Conmedzd
Aerieas - |

© E\Qo—f HMasmoge ment -
& Com o Wwed- +o prwtide Value added Aewices sud,
ous Yeatking Velutele, e cationy, Mamoging vehic)e maiyitenamee

eke .., Jo do  Vehoddes -
—The A«‘hb\?wf" Clhaseo Keswrice oldwo} P\od*kd'uvv\ i owstaos
169

FloT,Unit-V, DrMS ECE,NRCM




FloT,Unit-V, DrMS ECE,NRCM

170



LI
2
Y
NRCM
e A2V *‘\ C(W\N\Qd‘('_o\ S LEN oo;’qé a i CQlPld‘eo\ bolow
Hob\h m\ohj
|)
Comamaact o 1 \
unt [ B2 \]
fnkqhk\/\mm'l =

Al

2.< 3 0
: RN TTIVR
Rgune D"":\’”%{om Sl ,. :

FloT,Unit-V, DrMS ECE,NRCM

171



The  feadBus ) commedted  Caon o listed below

\. 'In\so‘tainm:uvé 7

9. Sowed media (lscacHom

B Déagmontic Reswieo

Qo Customized Zpoed swlated inpuds o podicidan tesaing

g Qc\‘fia Loswicar |

6. ALl oL lnﬁmdmg Wwith  2ervso, —emabled Cua in
Famge, amd offer Codain volue cddad Inpuhs duch
a» Halhic blede. o %oads -ota..,

172

FloT,Unit-V, DrMS ECE,NRCM



your roots to success...

SmartGrid

‘.’

pr—

Sas Geudld |
Scaasth  xad adass o ore olecrualy  disvmioulien e ool
sk crekof weet &) emasde ongtesus 4o wvm Centuronpti o
o\ Powet + The Sroank Kad opficedievia cam o B Aoico 2
th  neliostk  wAta e obililg fe adeptt Solasu amd coind enengie
d&(’mc‘i"% uptn  codaln  CeviiNiaints ke Powrer. | Cest sund emergy
Leoaat oead- etz te dota Heods & Jusdter Processned
Qeteromiys - e —gates Nelp a cdiattes
od,c._z(L,u, Covlatna

armd  [ored by the

tn Ao cinten Caletng. . e Aedooorl< 5‘7 PRI = ‘
o Qesnren c=Maed ScB0A CSkprcgchA.& coreal el D—d‘o\
Acgrushion) Hiak Cann  eixcttact  amch M%%LMOL,J; s A-d=

is %«“Lunsul_a_o’\ ‘o Mo Pocoer %’uo\u> el analasats Llu,dcmd‘-m

R Ulage. 49 Powdeh. - Addthenad cous Fuds ane cppended T
ScaADt e O03cden. e emhamnce Be c.u.}u.t% . %aP;OI 9tesppr AR, cealabiily
e Syten % adrn able

N

amd Cott eljficemeny raloded & Hre poose
dado  Ceoltelion I Vootiouw» Powosvu ‘BL\’\SLSLG\iO‘t)s (l.ig-’-h.-.‘loui’e_ok

Aves,. dlbb&&a_\{{_' [ceakorin 4o Hae onadwm Pows®i %/"uo\

FloT,Unit-V, DrMS ECE,NRCM

173




/
- -

3

S /

g .
g - o
2 [N
8 -
g

%

e ane Howe dypes L Componendy Auchoas Mt Jollovitag |
\ Smnsu:\:‘ motersy oste Al cUoO-\’ml m‘bw, CoPa-bLL 5} ’\“N*‘W‘-a fhaa_

TECT e Condumphon 8wt - T alse  provides alo)T,b, e
whon. donices - . |
2. Melia dots  acguntten amd Mamaazwwvd' Sxa«s-knm fA o gﬁkbaho.
Qa&%éfvm ool 30%“‘)’ dol. Frem malris | Mmh?zzbaw%

meYues amdy Han  wvalualss the il
NeliotUeh thad Pronde. fso-way, Commumadion-

3

174

FloT,Unit-V, DrMS ECE,NRCM



e Benadk ks on prove. o Recouly  glttackss Whosio

ey Cam be. hacked To obkaiv  Gudical  Consumption eeladed date-

e Emad gad  pekodks amdindrrantiu dise cpaporents Cam

also be  oackel Hoough  Roma. madursws Hat cam Yack e

nefoode  felaled  dafa - Sudn %1’{ Gk Mowads cam be coded &

A Mot endenk M\mbk X P T P)—&,\}‘Qﬂ\ﬁﬁ’h Mothods
C&O‘\% coth  Codaln  Hdhwt deaouty Prack cos tn o den to
Pamage  aeliooitk Leiop e M*\g/ | bonoben. Pedthes 2e -

e ot melia mae drmplemavilzd en Amands Guels Loty
Whidh  validakion  amol authom Fetiom Cam bt arsuswd -

175

FloT,Unit-V, DrMS ECE,NRCM



your roots to success...

IndustrialloT

o
inerone -

;j::ﬁAU.)S*"J‘oJ
Teduostiia ) 18T 3 Joo kvowm o2 toduntria)
Ther o woes a ASuddenn FENL N Hie UL2age ol et !"_QM

W cam  Pealpim Aeosks like deds ’cgiaifion amd
C_ornrmumicodi B mbLe C\Q_ML:’ Mo N am \oe)ncé)s
e cniagot applicsdionr C[bcd\di\f\% blocks D) &) 10T ove
Mactine & Madhine . communmicotion (M2M) ¢ bty olada

Amdygson f machine foanming  dechmigues ele - lo
W‘m“ﬂ COMPounies, taT &b taed oA Fracking €
Mo"t\\'\i\‘-lim/\_a}/ e &LAPP1} ¢ hain /(_,n‘ww,«"\g e amoundt dp-

ermeargue  CenSusmphon, p-e)xg»b’UWuvng, 7,,41,.% cortred amd

Al n avice -
Q.%W § P?‘Loo&bx(ﬂ") el A %

(’o-‘dz L\/\M\% Mec hipnos 5

FloT,Unit-V, DrMS ECE,NRCM

176




AdvantagesoflndustrialloT

0}5 btaé dods amd oud O priovidiol bj.-H»\a. noT . dn JE..&W
')(\'UULO. us‘\n b"« A ma{sb'\, \"OLQ (%- COa'oZ tlmalavHC))/ Vféuaﬁi/jah'a

Qo{showu_ Poyed  Qpnlemy . Aenaice. p\od-[rowm T MoT s el ro
€ oriidoerod o am (MPOM Cum.r)mm,!~ ‘N ‘nnl-'«*-&'h:j .o

-A:\va\'\’magds o{_, ndes sl (0T « -
L ara

O\LMmcfd 5
CARNE knl,o»s n'\owud bustaowmen ts aka loetter.  deuaipns .
3 T A wed o QWVT)M\"Q &“"'PP‘NX haiv)y (\’\CUW
b T Chwoed B scduce the ot bew@hbmpm«ﬂo’

S‘ckz\% and  Gapalin Dgoos . :
N conpravels  Ttiae Ca-vvvxeth«n\q bka, 8\1«)&«\% mo'e. bnb—o‘xnmdﬂm‘

FIoT,Unit-V, DrMS ECE,NRCM

177




%S\D&U\ : _Pic Mine | HesdMrcasce (chjuﬂgl"l : "3

'P?guu&rw ta o 2
S cnenck o._%&-:cult'\ku %«Eu-\_}- 1 e Usage o}y loT 2ol &ievws in

ITo0U cam {nPraeve_ Oha’ﬁ,\‘t-u&!\{‘u’\-t. N M-&thw\,\% uocuds . |
) Tonpriove d CQuoLL‘E\.(J ovd  Voluwex

A beobker. Conlisel en» adhtened e prodiuchen process
Lwcluo\iﬂa- Cteand asridn é} Ceop cz,u\n,hbj Soxred Frowsth Via cudormakon
@ lDO\i?\ GMI(\% ’Mowak &Mo&d— WM{L¢‘L¢,&QM°&5:_
- T dodos Mot A gathesied Mtoocal Ameod  agpicdbote, Rersotg
- W *0’1. .-\elqck;wwzr e bulines . 23Xt \‘f\"-Lu\on'\oa, pQ)Lk:}),Mjh‘Y\QQ
aienay ; egmiponens of |

-

FloT,Unit-V, DrMS ECE,NRCM 178



@ I(\C}\,Q.c\)\{ w0 ’Bu,%\l\svvg E\\»\uqx\o,k 'W\‘kou.%)" PKO(.&’M A—m}-e—mcdx&n.
MARPle  procorton oves Preedtochion eyele Audn ak ‘kb‘bh%‘“"c\’ ’
e -

[’b\\%o&\m WYKoy B B  owudd made A ‘Mf_ouxl\ Zracod ddut
@ Cow Mamageraemd  amd woaste.  Reduchoyy dsme Yo ncieared
Conifiol ovete. paceduchon =-
Treo. QJ‘OG‘Pﬂc\L\'e)} \\5 M\ﬁ o GawP &owﬂ? w2 Duestodk l'ugllk
Camn bo  OY%suwrd Yo Q\Jm&uaté o sdlnks ) L2 X% ?’“‘n"’&&

amd. Cam Lo “\I’\'\%k
@) Reles.  Conttnl owesn. latgamd Procorrsoh \(Aolok))m De Csiea ne

tn ’QKQAULl—\‘m\ Qn‘kkg g

%c’\__ Arerng Ao oulpud ) pricaluchiom -

179

FloT,Unit-V, DrMS ECE,NRCM




Ulecaness oL \OT o Agualdduse :—
e dovelepnest  oTfamtes Qued to dowos pnthae iko\\ous‘\vug

W canesrdo damelep T appicaions Yo aguadduo,
A Gyrueenr Hount Arudo motien : -~ :
!';\afmucgj tte e ndaion ore ured s copteot The fclenn
Douke.  ewtnemand i gemnesal . ST femaots help foonrmony
D oltein Olowale 9o timo. lﬂgr\mod}'d’ﬁ clond Greeem
loune  candutiema ik o, &‘36\1:&«% e perodiise <t -

@ CS"-CY() Ha/v\oaa&manj" 3 -
_—-\:Z:;_ CSeopP nﬂmw donrce s com be. dearcad Z\wd*
Like  woathes. Aredubrnr  acsuersH Hee zlt‘dc[ . rl:a»gj cO-(a, O\MM

UJsQé\ 5 oot~ cesctatn Coruu (img Clmto‘( UJLQ- ovescad Uﬁbf"w-“lk)
- oith Hag, Owf

Precipitakion 9 Lal cadge and teropanaliog
%&ow’k"\ Can be. mentwwed « eonomedies Cam beo dilosd amd

Pranvembed -

FloT,Unit-V, DrMS ECE,NRCM

180




® %&;mliw'.cd DVeOe A - :
“Tha C\%/'u‘gg_&l{‘-\)\,a.,k d9(.0“ﬁ.Q}> arg C_O_Jiq_gl ot UA\/qc‘}U’hﬂmA

Aesdal Velueles Y 'mdw “‘*‘m‘*j Lowd ot Swwollance b
CLLb’L‘ UJ.-QO‘ Va) P‘LOJ\'\:tl‘n% C}(C’PA ) ma‘]"\lhﬁ-lﬂ% C}Le»P)>(C7~3A¢‘<.u..H"u}(oJ

Spkaﬁm} ! Qmwdta%m% iﬁl)&;ﬁ end  auvd pvﬁs'.

®) Mwu’mmocz, Climats comditions .
The. Weethon | Adakions ane eguipped With Vasiouws Yeuming

Remdhs thad Cam  OtRact dals t’“““’" 2 AU A wIend amel tu‘uucu(ol
t douwd. o dda s whed tn &olrzgﬁn% QLPPH,[.PMOJS_ c.Sm-r)),,

Mapping.  elimatic  conditens ete.., |

181

FloT,Unit-V, DrMS ECE,NRCM



/
-

g
g ‘
g 4
g -
é -
. -
8
§

Hecdﬁ\;\‘ caxe. Wn 10T -
Health caswe Us one of the \Q,uuccua«n% tndiodues i Lofich a

cwombern ol devtces, ase wied to Measise amd Mamage. Vasdous
headi pesermdess & humons: The appesaches & M2 cam
be ured (nthin feld to remind  podkient ,&mmi(j amdh dock ety
abouk Wie medica) Cendifiovt based en e duts Obtained
From ot Msxo@mg»y Realllr coste. Zectote o3ty dlopendy
“Pen 18T amd  otaoa ‘(ﬂdanolog\% Kuppot,_’cg,\% 10T lotg dotz
enalticrs, ond  Clowd Compuling . Us s by
P)Le—\:‘tijzb P.e)wcmdx 3ed L\mibw: P%VCZE/L:T ;im :&L& -
wpon Cudbwad  balogicad avd Roctad Chasacterisics ﬂ?ram

182

FloT,Unit-V, DrMS ECE,NRCM



O (Bral case :-
Sorne o) -\\\LT?L\ P emtE need 4o bo obberwed O:vvs\«mtlg.

Sucw l_la/()Q_ DlS [)—d.iemh wee kep-in Trdersive, Carco umids(Tculs

LIRS ‘tx?-e o‘% mm\ﬁtﬁtn% &APMH_Q b%l 16T duvers Qon - tavasdiy,
W\Uni“\b&df\% ‘\{L\'\N\D\D%\t -'f\\,,_ouzv\ Lanigis o etact plhugiclsyical
Ao yelaknd to diferend Orgamy el P_,;LQME L hie dadoe g

‘%h-w«‘\o\ao\ @ e care tokew Hoougl, 3“1—‘-““56 amd wireleas

‘\Qhom P

-

183

FloT,Unit-V, DrMS ECE,NRCM




WY Sceda. Co, ) Glucore
VIHon, ettty “Thasmenamekes (j“""m’- TTablok
o¢lecg e
) :
% é‘? s wedh = i
< (VNPT E. |V, \‘\5 &5

Y\bqrv{‘xi \olon v Punp O
| A

Vs oe%xbmu«tm. '

O atalbene tondai c\ir\% Mediced Recordy

R - clwial caxe System.

184

FloT,Unit-V, DrMS ECE,NRCM



/
- -

3

2 s

-

g CC
é -
g N
B

§

¢

® Re el Monitota ncls_‘: -
ReallR (“f\tm\"\‘l\’df\% N Made. availabwlo tp e pqhw Pvuwugh

Wl Roludiors | fkevaetts  Conmmected Wowughn BT Sudn Type.
! wiseloy  Aolubioms gathen 2l B rwrpori d) ilosanct

aseganth 2 Prkiends "Hwag*’\ At s amdh ‘goﬁ,wax.ol ax
ol b comploy algoatvms $o0 uather. date comalgsis -

TRy dabe O agaiv %@lmowo\ao( tn doct*rt amd heallls care
P“Otj%fsicmulxa |

185

FloT,Unit-V, DrMS ECE,NRCM



‘TT,'S\)QACS}, \“‘tb“ﬁiﬂ\'o‘)dn(‘ér Denvicesr - —

Jwevrnassped  aste o fallowat

, U Sedadn Monibors

* Cal delediom  dewice .

2. AKX Hon tetos

"o vikal gczﬂ HMordotus
¥ Spwed ' NM»W,\_& Lot e,

¥ Qloed Prom e measioy
dovice E
s %G“P C"W“ﬁ"% dovice # Hoond wale ey s agy
> LOa.ka? Hone M.Qa.bwu‘/\a donico dewice a
¥ Lou?ht mm..m./u} dentce
H s ¥pe~d in Aloe p Meo Lowag dowic.

+* BCG
2K 2 5 N <
Caliem S"pow‘&\ Mearring donice e PN SRR
# Blood Foicere Retoing

dengdee -

4. Vedicaheny, Homiterws
* Senenct V‘\U omvmv._
% Velxad adlheremca. Systons

FloT,Unit-V, DrMS ECE,NRCM

186



TThe BT beted  health Casta Spyermh v ned 4o Preolitale
Qecied cana L Prdichitc amd  ged pediends o S byfe priends
e pronttired oy Hecnng thatn  activebies  tnovemands annd
Pyrellogical  Prremmelmns. MeueAivio, amd  Mamoving s Ao
Aireanes, udn o dialockss , obestty d,\_da);w o caroliwvarculan
Adecanrt & e, *\\,\,,_Quoé)‘ QPP\*‘OZ&\'W Kok JiK PQN’U”‘“J Wooldh g

FEoow w Wogemenk  applcadiony . The Awsois aind) Clasticdy
Lhed W Ruels applicakivry  asco ¢ vol -}*LU\AMU ; Loedgld

Rerdons | Loand sode, adiels eond proswoie cenitew -

187

FloT,Unit-V, DrMS ECE,NRCM




B AN c:b‘\v.\’ij\ % | m\"\'Dq’\‘Lﬂ e .
e Loax -0~
&gﬁ\h‘\l\ mm&mam}s I~ mo&. Hrio Cor QMM R I NTCR » CunASCcloked

w\\"h -Q)\oko_ml% Carie Keoeruontan =4 e axs hoeaoldthh Ccore mB'fu&‘lr'LR‘ngp
AFO—MQC.Q_ Mo e Mevratetas avo U\M_A A= me‘«ukb’x, o | P WC”‘LQ
CO“P/{—UM‘A dada Cn _80»\_‘,3«)«.&_&9’\'{3 0 oo’

Ea)lys ot Hro
ctointo
OVesr. }—Lmbd_-c__ovvv\ac}-iem BN [PVIEN doddn  Lelpr e Ao
Locirtors » Lome ) Hue Bease i cotsich

st wwed o Vrack. Hae heodtr \I(‘tq}\A anrs o {‘O(LOOO’&,

-
-~ —

@ E'LOA% ’rxo_mpo_ggodu‘-(_q_ Lormi ot s
hene. QLonherh asca wurned FO Aoledt o I pescatbhog

&% e T e Ioo&oa tn Owadesr, o L‘oo\g_/v\:&xb/\é, VaSciows
e msndiheons. Buch ai Yoot A¥sako clgven etc .

>
> —

@ Rlooch pPreenduoe. 2Pt
Thene Heradt L ocv<a heh T obtain blood
frwesiosca z%_ o pPatiedt 8 paden. o Mokt tf\—%@d%o—n

(oading o heant obtacl<

FloT,Unit-V, DrMS ECE,NRCM

188




a Pab‘Q/Vd'

@ e Senn Aok N f
- A +o S pdne I
Thes’ Zomaooth e Cihe 9<ec
Cn %o ‘o datect centrain th%gmux R{Jvads o At s

e  Casdloc cvuviert | PLLme'\cv.su,k 2 rdop A amna VaAD\b.ga.&
wWre, Cam b dotectzd Ffreom chaxt, frogerkPA,

Syercope » The P
seint ete o

@ Rupeng:to&kg: Rodks  merromids T |

There Benvichrs cote. cined to zad tha ‘?L%P:‘)'Laj'c"lgn_{tq_

br cound  SL breallhs of a pabend-in Byden o Sdenti )
Codaivy Outicad conditevs bke adttinna ccttacks ; Lunnay

Carncen  , Yuboraleoms WVQML‘M‘W . apvica epirodenete.

+L‘) &}“«9&‘\0’8’\ ‘e C&v\c&l-\*e‘r\b l.l]’\ﬁ- l’bafpoxta )
dorccon ‘—%o‘\, Mgem% core oamd Wen Stored in cloud

‘BJ”— e{y-udu}uL whe .

189

FloT,Unit-V, DrMS ECE,NRCM



\ ’
b, LA

ImportantQuestions

ListanyfourfeaturesafferedbyNimbitsPaaSservices?
Listouttheapplicationsinsmarthome?

DiscussinbriefaboutindustrialloT?

DefinesmartAgriculture?
Discussaboutcloudcomputing?Also,Listvariousservicesandusagesofcloud platform?
Listtheadvantagesofcloudcomputing?

Discussvariouscloudservicesmodel?

Writeshortnotessensor-cloud?

O 0N oUW

Explainaboutconnectedvehicles?

—
)

. Discussaboutsmartgrid?

—
—

. Explainaboutindustrialinternetofthings(I1oT)?

—
DN

. WriteaboutagricultureinloT?

—
o)

. Writeshortnotesonactivitymonitoring?
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