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Content 
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• CharacteristicsofIoT 

• PhysicalDesignofIoT 

• FunctionalBlocksof IoT 

• Sensing 

• Actuation 

• BasicsofNetworking 

• CommunicationProtocols 

• SensorNetworks 
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Definition ofInternetofThings 
 

• 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. 
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IntroductiontoInternetofThings 
 

 

 

 

 

 

 

 

 

 

 

 
Fig:Inferringinformationandknowledgefromdata 
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Fig:Applicationsof IoT 
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Characteristics ofIoT 
 

1. Dynamic&SelfAdapting 

2. SelfConfiguring 

3. InteroperableCommunicationProtocols 

4. UniqueIdentity 

5. IntegratedintoInformationNetwork 
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Physical Design ofIoT 
 

1. ThingsinIoT 

2. IoTProtocols 
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Physical Design ofIoT 
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Physical Design ofIoT 
 

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 

2. Network/InternetLayer 
i. IPV4 

ii. IPV6 

iii. 6LOWPAN 

3. TransportLayer 
i. TCP 

ii. UDP 
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Physical Design ofIoT 
 

4. ApplicationLayer 
i. HTTP 

ii. COAP 

iii. WebSocket 

iv. MQTT 

v. XMPP 

vi. DDS 

vii. AMQP 
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LogicalDesignofIoT 
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IoTFunctionalBlocks 
 

1. Device 

2. Communication 

3. Services 

4. Management 

5. Security 

6. Application 
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IoTCommunicationModel 
 

1. Request-Response 

2. Publish-Response 

3. Push-Pull 

4. Exclusive-Pair 
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IoTCommunicationAPI’s 
 

1. REST–basedCommunicationAPI’s 

i. Client– Server 

ii. Stateless 

iii. Cache– able 

iv. LayeredSystem 

v. UniformInterface 

vi. CodeonDemand 

2. WebSocket–basedCommunicationAPI’s 



15 FIoT,Unit-I, Dr MS,ECE,NRCM 
G. 

IoTEnablingTechnologies 
 

1. WirelessSensorNetworks 

2. CloudComputing 
i. Infrastructure-as-aService(IaaS) 

ii. Platform-as-aService(PaaS) 

iii. Software-as-aService(SaaS) 

3. BigDataAnalytics 
i. Volume 

ii. Velocity 

iii. Variety 

4. CommunicationProtocols 

5. EmbeddedSystems 
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IoTLevelsandDevelepmentTemplates 
 

1. Device 

2. Resource 

3. ControllerService 

4. Database 

5. WebService 
i. Stateless/Stateful 

ii. Uni-Directional/Bi-Directional 

iii. Request-Response/FullDuplex 

iv. TCPConnections 

v. HeaderOverhead 

vi. Scalability 

6. AnalysisComponent 

7. Application 
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IoTLevels 
 

1. IoTLevels-1 

2. IoTLevels-2 

3. IoTLevels-3 

4. IoTLevels-4 

5. IoTLevels-5 

6. IoTLevels-6 
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Sensing 
 

• SensorTechnology 

• DifferentExamplesofSensorsasfollows 

1. HumiditySensor 

2. Light 

3. Acceleration 

4. VibrationsandShocks 

5. AngularAccelerationandchangesinDirection(Angle) 

6. LIDAR 
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Actuation 
 

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. 
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Basics of Networking 
 

• Basedonthenetworktheareaisdividedas: 

1. LAN–LocalAreaNetwork 

2. PAN–PersonalAreaNetwork 

3. MAN–MetropolitanAreaNetwork 

4. WAN–WideAreaNetwork 
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1. LAN–LocalAreaNetwork 
 
 

Fig:LAN–LocalAreaNetwork 

 
 
 
 

 
LocalArea 

Network 



22 FIoT,Unit-I, Dr MS,ECE,NRCM 
G. 

1. LAN–LocalAreaNetwork 
 

• CharacteristicsofLAN 

1. Size 

2. TransmissionTechnology 

3. NetworkTopology 
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WAN-WideAreaNetwork 
 

 

 

Fig:WAN–WideAreaNetwork 
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1. Point-to-PointWAN 
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Fig:Point-to-PointWAN 
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2. SwitchedWAN 
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Fig:SwitchedWAN 
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• SeveralTopologies 
i. StarTopology 

ii. RingTopology 

iii. CompleteorSquareTopology 

iv. TreeTopology 

v. IrregularTopology 
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i. StarTopology 
 
 
 
 
 
 
 
 
 

 

 

 
 

 
Fig:Star Topology 
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ii. RingTopology 
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iii. CompleteorSquareTopology 
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iv. TreeTopology 
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v. IrregularTopology 
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MAN–MetropolitanAreaNetwork 
 

 

 

 
Fig:MAN–MetropolitanAreaNetwork 
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PAN–PersonalAreaNetwork 
 

 
 
 
 

 

Fig:WiredPAN–WiredPersonalAreaNetwork 
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PAN–PersonalAreaNetwork 
 

 
 
 

 

Fig: WirelessPAN–WirelessPersonalAreaNetwork 
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OSIReferenceModelVSTCP/IPModel 
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DifferentComponentspresentinNetwork 
 

1. Repeaters 

2. Bridges 

3. Router 

4. Gateways 

5. Brouters 

6. Switches 
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Repeaters 
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Bridges 
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Router 
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Gateways 
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Brouters 
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Switches 
 

 
 

 

 

 
Fig:Switches 
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CommunicationProtocols 
 

1. DataSequence 

2. FlowControl 

3. ErrorControl 

4. DataFormatting 

5. DataRouting 

6. LogInformation 

7. Connectionestablishandtermination 

8. PrecedenceandorderofTransmission 

9. DataSecurity 
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Differentterminologiesusedinmessagecommunication protocols 
 

1. Request/Response(Client/server) 

2. Publish/Subscribe(pubsub) 

3. ResourseDirectory(RD) 

4. ResourceDiscovery 

5. Registration/Registrationupdate 

6. Pull(subscribe/notify)Data 

7. PollingorObserving 

8. Push(Publish/subscribe)Data 

9. MessageCache 

10. Message Queue 

11. Information/Queue 
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Sensor Networks 
 

DifferenttypesofNetworkspresent,theyare: 

1. WSN 

2. MANET 

3. VANET 

4. CognitiveRadioNetworks 
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1. WSN 
 

Elementsof WSN 

Atypicalwirelesssensornetworkcanbedividedintotwoelements.Theyare: 

1. SensorNode 

2. NetworkArchitecture 

SensorNode 

A Sensor Node in a WSNconsists offourbasiccomponents. They are: 

1. PowerSupply 

2. Sensor 

3. ProcessingUnit 

4. CommunicationSystem 

https://www.electronicshub.org/basic-electronic-components/
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Differentsubsystemsofsensornodes 
 

 
 
 
 

 

Fig:Differentsubsystemsofsensornodes 
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WSN 
 

 

 

 
Fig:WSN 
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2. MANET 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:MANET 
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3. VANET 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:VANET 
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4. CognitiveRadioNetworks 
 

 
 

 

 

 
Fig:Cognitive RadioNetworks 
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ImportantQuestions 
 

1. DefineIoT?WriteinbriefaboutIoT? 

2. WhatarethemainchallengesofIoT? 

3. WhatareSecurityissuesinIoT? 

4. Whataretheprivacythingsweareprovidingin IoT? 

5. ExplainFunctionalblocksofIoT? 

6. WhataretheCharacteristicsofIoT? 

7. Explainaboutsensortechnologyandlistsomeexamplesofsensors? 

8. Definecomputernetworks?Howthisnetworkisdifferentfromothernetworks? 

9. ExplainCommunicationProtocol? 

10. Discussvariouscomponentsofanetwork? 

11. Discussaboutsensornetwork?Outlinethefeaturesofwirelesssensornetworks? 

12. WhataretheSubsystemsofsensornodesinsensornetworks? 

13. WhatareApplicationsofIoT? 

14. ListfewsensorsandnetworkswhichweareusinginIoT? 
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Content 
 

• Machine–to–MachineCommunications 

• DifferencebetweenIoTandM2M 

• InteroperabilityinIoT 

• IntroductiontoArdunioProgramming 

• IntegrationofsensorsandActuatorswithArduino 
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Machine–to–Machine Communications 
 

• 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. 

• 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. 
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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. 

• It can bring substantial tangible social and economic benefits by giving more 

efficient and effective services to the citizens. 
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M-2-MApplications 
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M2MArchitecture 
 
 



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

Differencebetween IoTandM2M 
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InteroperabilityinIoT 
 

• TheabilityofIoTsystems&componentstointeractwitheachotherandsharedata 

iscalled Interoperability. 

• Thisappliestointernalcommunicationamongvariouscomponentsamongvarious 

system. 

• Itisthekeyfactortoallowvariousdevicestoexchangedata&work collaboratively. 

• Itisakey featureofIoTwithoutwhich,many benefitsof IoTcannotbe achieved. 

• Forex:considerabusapplicationthatcanevaluateoptimalroute 

• Theapplicationtakeshelpfrominteroperationwithtrafficmonitoringserviceof city 

toobtainthelesscongestedroutes. 

• Withthis,thebusapplicationprovidesaprecise,completeandusefulservicetothe user. 

• Someofthetypesofinteroperabilityareasfollows. 
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InteroperabilityinIoT 
 

1. SyntacticInteroperability 

2. SemanticInteroperability 

3. TechnicalInteroperability 
1. OneM2M 

2. ARM 

3. IoT 

4. Alljoyn 
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IntroductiontoArdunioProgramming 
 

Blink.ino 

Voidsetup() 

{ 

PinMode(12,output); 

} 

Voidloop() 

{ 

digitalwrite(12,HIGH); 

Delay(1200); 

Digital write(12,LOW); 

Delay(1200); 

} 
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IntegrationofsensorsandActuators withArduino 
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ImportantQuestions 
 

1. DiscussaboutIoTandM2M? 

2. WritedifferencebetweenIoTandM2M? 

3. WriteaboutAruinoandArduinoProgramming 

4. WhatisM2Mcommunication?DiscussaboutM2Marchitecture? 

5. DiscussaboutinteroperabilityofIoT? 

6. HowthissensorsandactuatorsareintegratedwithArduino? 

7. DiscussaboutanatomyofanArduinoprogramandalsowriteashort 
notes on shields? 



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

 
 

 
 

 
THANKYOU 



69 FIoT,Unit-III,DrMS,ECE,NRCM 
 

 
 

FUNDAMENTALS 
OF IoT - FIoT 

 

UNIT-III 

Dr M Shoban 

ECE,NRCM 



70 FIoT,Unit-III,DrMS,ECE,NRCM 
 

Content 
 

• Introductionto PythonProgramming 

• IntroductiontoRaspberryPi 

• Interfacingto RaspberryPiwithbasicperipherals 

• ImplementationofIoTwith RaspberryPi 
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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/
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Introductionto PythonProgramming 
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:PythoncomespreinstalledwithpopularLinuxdistros 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.You’llhavetomanually 
install Python 3 from http://python.org/. 

https://ide.geeksforgeeks.org/
http://python.org/
http://python.org/
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IntroductiontoPythonProgramming 
Features of Python: 

 

1. Object-OrientedProgrammingParadigm 

2. EasytoLearn 

3. EasilyReadable 

4. EasilyMaintainable 

5. UsesHigh-levelDatastructure 

6. Extensiblity 

7. Portability 

8. Robust 

9. PossessestheRightofamemoryManager 

10. Interpretedand(Byte)compliedlanguage 

11. Scalability 

12. EffectiveRapidPrototypingtool 
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Introduction toRaspberryPi 
 

1. Division(/,//) 

2. Modulus(%) 

3. Exponentiation(**) 

4. Addition(binary(+)operation) 

5. Substraction(binary(-)operator) 

6. Nochange(unary(+)operator) 

7. Negation(unary(-)operator) 
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Introduction toRaspberryPi 
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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. pass 

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 

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/
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ControlStatements: 
 

• Decisionstructures/controlstatements 

• Ifstatement 
• Thekeyword’if’ 

• Anexpressionoracondition 

• Multipleconditionalexpressions 

• TheCode 

• Singlestatementcode 

• If-elsestatement 
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Basicstyleguidelines: 
 

1. Comments 

2. Indentation 

3. Documentation 

4. Selectingidentifiernames 
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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 

2. Stringdatatypes 

3. Listdatatypes 

4. Tuplesdatatypes 

5. Dictionarydatatype 
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Pythonstatementsneedtofollowrulesandsymbols:  
 

1. Comments 

2. Module 

3. Newline 

4. Colon 

5. Semicolon 

6. Indentation 
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IntroductiontoRaspberryPI,InterfacingRaspberryPIwith Basic 
peripherals: 

 

1. Powerinput 

2. USBports 

3. Ethernetports 

4. ProcessorandRAM 

5. GPIOpins 

6. DSI(DisplaySerialInterface 

7. CSI(CameraSerialInterface) 

8. SDcardslot 

9. HOMIoutput 

10. Audio/Video  output 
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Versions/FlavorsofRaspberryPI: 
 

1. Raspbian 

2. RaspBMC 

3. Areh 

4. RISCOS 

5. Pidora 

6. OpenELEC 
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RaspberryPIInterfaces: 
 

1. I2C 

2. Serial 

3. SPI(SerialPeripheralInterface) 
a. ChipEnable(CE0) 

b. ChipEnable1(CE1) 

c. MISO(MasterInSlaveOut) 

d. SCK(SerialClock) 

e. MOSI(MasterOutSlaveIn) 
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ImplementationofIoTwithRaspberryPI: 
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You'llneedthefollowingcomponentstoconnectthecircuit. 
1. RaspberryPi 
2. LED 
3. Resistor-330ohm 
4. Breadboard 
5. 2Male-FemaleJumper Wires 
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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) 
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InterfacingLightSensorwithRaspberryPI: 
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93 FIoT,Unit-III,DrMS,ECE,NRCM 
 

ImportantQuestions 
 

1. WhatarethefeaturesofPython? 

2. Writethelistofoperatorsinpython? 

3. WriteashortnotesonRaspberryPI?Mentionhowmanyperipherals 
arepresentinitandExplainthem? 

4. Definecontrolstatements?Discussaboutifstatement? 

5. Whatarethebasicstyleguideliness?Explaindatatypesinpython? 

6. WhatisRaspberryPI?Listthecommandsweuseinit? 

7. WriteabouttheimplementationofRaspberryPIwithPython? 

8. ExplainaboutinterfacingLightSensorwithRaspberryPI? 
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Content 
 

• ImplementationofIoTwith RaspberryPI 

• Introductionto SoftwareDefinedNetwork(SDN) 

• SDNforIoT 

• ConceptofDataHandlingandAnalytics 
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ImplementationofIoTwithRaspberryPI: 
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You'llneedthefollowingcomponentstoconnectthecircuit. 
1. RaspberryPi 
2. LED 
3. Resistor-330ohm 
4. Breadboard 
5. 2Male-FemaleJumper Wires 
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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) 
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InterfacingLightSensorwithRaspberryPI: 
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Introductionto SoftwareDefined Network (SDN) 
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Typesof SDN 
 

1. OpenSDN 

2. SDNbyAPI’s 

3. HybridSDN 

4. SDNoverlaymodel 
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AdvantagesofSDN 
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TraditionalNetworkArchitecture 
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LimitationsofTraditionalNetworkArchitecture 
 

1. ManagementOverloaded 

2. ComplexNetworkDevices 

3. LimitedScalability 
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TheArchitectureandkeyelementsofSDN 
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• ThekeyelementsofSDNareasfollows 

1. ProgrammableopenAPI’s 

2. CentralizedNetworkController 

3. StandardCommunicationInterface(openflow) 
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DataHandlingandAnalytics 
 

1. DataAcquiring 

2. DataOrganizing 

3. DataAnalytics 
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DataAcquiring 
 

• VarioustypesofDataAcquiring 
1. Database 

2. Relationaldatabase 

3. ObjecedOrientedDatabase 

4. DatabaseManagementSystem(DBMS) 

5. Distributeddatabase 

6. CAPTheorem 
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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 
 

• Big Data analytics is 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. 
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DataanalyticsArchitecture 
 

• DataanalyticsArchitecturehas4layers 

1. DataSourcelayer 

2. DataStorageandDataprocessinglayer 

3. DataAccessingandQueryprocessinglayer 

4. DataServicesandAdvancedAnalyticslayer 
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DesignofHadoopDistributedFileSystem(HDFS) 
 

• TheHDFSprovidessupportsthefollowing 

1. Storingfilesoflargesize 

2. Streamingdataaccess 

3. Commodityhardware 
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BuildingBlocksofHadoop 
 

 

 



122 FIoT,Unit-IV,DrMS ECE,NRCM 
 

TaskTracker 
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MapReduceandWeatherdataset 
 

MapReduce 
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128 FIoT,Unit-IV,DrMS ECE,NRCM 
 

ExampleofMappercodeinHadoop 
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ReducerCode 
 
 

1. Shuffle 

2. Sort 

3. Reduce 
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ImportantQuestions 
 

1. DefineSDN? 

2. WhatarethekeyelementsofSDN? 

3. WhatisDataValidation? 

4. WhatisMappercode?Whatisthegeneralformatofit? 

5. WriteinbriefaboutsoftwareDefinedNetwork(SDN)? 

6. ExplainindetailaboutthefunctionsthatarerequiredforIoTapplications? 

7. Writeashortnotesona)DataValidationb)DataCategorizationforstoragec) 
Assembly software for events? 

8. IllustratetheArchitectureofDataanalytics? 

9. DiscussindetailaboutthebuildingblocksofHadoop? 

10. DefineMapReduce?DiscussaboutWeather dataset? 

11. Writeshortnotesonreducercode? 
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Content 
 

• Basicconceptofcloudcomputing 

• DefinitionandApplicationsofSensor-cloud 

• Usageof IoTinsmartcities andsmartHomes 

• Usageofconnectedvehiclesapproachsmart Grid 

• IndustryIoTwithitsAdvantages 

• Casestudies onAgriculture 

• HealthcareandActivityMonitoring 
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Introduction 
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Basic concept of cloud computing 
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Servicesandusagesofcloudplatform 
 
 



140 FIoT,Unit-V, DrMS ECE,NRCM 
 

Listdifferenttechniquesofdatacollection,storageandcomputingin cloud 
computing paradigm 
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Concernsofcloudcomputing 
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Characteristicsofcloudcomputing 
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Characteristicsofcloudcomputing 
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Advantagesofcloudcomputing 
 

1. CostEffective 

2. Storagecapacity 

3. Enhancedperformance 

4. Flexibility 

5. Security 

6. Convenience 

7. Databackupandrecovery 

8. Easeofgroupcollaboration 
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Variouscloudservicemodels 
 

1. Software-as-a-Service(SaaS) 

2. Platform-as-a-Service(PaaS) 

3. Infrastructure-as-a-Service(IaaS) 

4. Data-as-a-Service(DaaS) 

 
• Asimpleequationdescrbingthecloudcomputingisasfollows 

CloudComputing=SaaS+PaaS+IaaS+DaaS 
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Software-as-a-Service(SaaS) 
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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 
 

1. Publiccloud 

2. Privatecloud 

3. Hybridcloud 

4. Communitycloud 
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Publiccloud 
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Privatecloud 
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Hybridcloud 
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Communitycloud 
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Sensor-Cloud,Smart Cities andSmart Homes 
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ApplicationsofSensorCloud 
 

1. Telematics 

2. AgricultureandIrrigationControl 

3. GoogleHealth 

4. WildlifeMonitoring 

5. TransportationandVehicleTrafficApplication 
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SmartCities 
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SmartHomes 
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ThedevicesareusedtoconnectIoTdevicestoahomenetwork: 
 

1. CloudServer 

2. HomeGateway 
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CloudServer 
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HomeGateway 
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ConnectedVehicles 
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Differenttypesofplatformandapplications 
 

1. Rentalcarfeatures 

2. Dealershipscales 

3. Fleetmanagement 
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SmartGrid 
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IndustrialIoT 
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AdvantagesofIndustrialIoT 
 
 



178 FIoT,Unit-V, DrMS ECE,NRCM 
 

 
 
 



179 FIoT,Unit-V, DrMS ECE,NRCM 
 

 
 

 



180 FIoT,Unit-V, DrMS ECE,NRCM 
 

 
 
 



181 FIoT,Unit-V, DrMS ECE,NRCM 
 

 
 

 



182 FIoT,Unit-V, DrMS ECE,NRCM 
 

 
 

 



183 FIoT,Unit-V, DrMS ECE,NRCM 
 

 
 

 



184 FIoT,Unit-V, DrMS ECE,NRCM 
 

 
 
 



185 FIoT,Unit-V, DrMS ECE,NRCM 
 

 
 

 



186 FIoT,Unit-V, DrMS ECE,NRCM 
 

 
 



187 FIoT,Unit-V, DrMS ECE,NRCM 
 

 
 

 

 



188 FIoT,Unit-V, DrMS ECE,NRCM 
 

 
 

 

 



189 FIoT,Unit-V, DrMS ECE,NRCM 
 

 
 
 



190 FIoT,Unit-V, DrMS ECE,NRCM 
 

ImportantQuestions 
 

1. ListanyfourfeaturesafferedbyNimbitsPaaSservices? 

2. Listouttheapplicationsinsmarthome? 

3. DiscussinbriefaboutindustrialIoT? 

4. DefinesmartAgriculture? 

5. Discussaboutcloudcomputing?Also,Listvariousservicesandusagesofcloud platform? 

6. Listtheadvantagesofcloudcomputing? 

7. Discussvariouscloudservicesmodel? 

8. Writeshortnotessensor-cloud? 

9. Explainaboutconnectedvehicles? 

10. Discussaboutsmartgrid? 

11. Explainaboutindustrialinternetofthings(IIoT)? 

12. WriteaboutagricultureinIoT? 

13. Writeshortnotesonactivitymonitoring? 
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