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Abstract

Thelnternet of Thingsrefersto the evergrowingnetwork of physicaldevicesthat have P connectivity,allowingthem to connectto the internet, and the
communicationthat occursbetweenthesedevicesand other internet-enableddevicesand systems In this talk, Brett and Davidwill introducethe Internet
of Thingsand will discusssomeof the key technologiesassociatedvith the creationof Internet of Thingssolutionsand serviceswithin the manufacturing
domain Particularattention will be givento MQTT ,which is gainingacceptanceasthe preferred protocol for use by the Internet of Thingsapplications
Currentlyavailableimplementationsof MQTTwill be briefly reviewedand casestudiesillustrating the applicationof the protocol will be presented Some
examplesof how MQTTmight be usedto implementsecure fault-tolerant, and scalablelnternet of Thingssolutionswill be discussedand the application
and use of MQTTin Next GenerationSCADAystemsthat needto monitor and control devicesat scalein a connectedworld will be will be discussedand
demonstrated
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About David

Since completing his Masters studies in EmbeddedSoftware at the SwedishRoyal Institute of
Technology2015 (KTH),David has been working as a software engineeracrossa range of projects,
includingthe implementationof control logicaland the commissioningf EnergyMachinesintegrated
energysystemsandair handlingunits (https://www .energymachinesom/), andthe developmentof a
next-generationSADAplatform (ControlMachiner (and simulationsoftwareto control, monitor, and
model EnergyMachinesdeployments David has also recently joined VMS Software Inc, focusing
primarilyin the compilerspace(Clangand LLVM)aspart of the OpenVMS6 port, but alsoworkingin
various other areasranging from consulting through to the designand developmentof remote
monitoringand SCADAike solutions In his sparetime Davidlikesto investigatenew technologiesand
develophisskillsin softwarelanguagesnd usingcomputersastools. BesidesomputingDavidlikesto
travel and live the SpanisHife with a Swedishtouch, or vice versa Davidwas born in Swedenand
currentlylivesin the Swedistcity of Malma.

About me

Brett Cameronworks as Director of Applicationsand Open Source Servicesat VMS Software
http:// www.vmssoftwarecom), helping to define and implement the O 2 Y LI @pef%ource
strategyfor the OpenVMSoperating system Before joining VMS SoftwareBrett worked asa senior
architectwith | t QléudandEnterpriseServicegroups Brett comesfrom ChristchurchNewZealand
and hasworked in the software industry since starting work with Digital EquipmentCorporationin

1992 andin that time he hasgainedexperiencein a wide range of software technologies focusing
primarily in areassuchasdistributed systems transactionprocessingand integration Overthe past
decadeBrett has spent considerabletime travelling the world helping organisationsto modernize
their legacyapplication environmentsand to better leverage Open Sourcetechnologies In more
recenttimes, hisinvolvementwith variousOpenSourceprojectsand hiswork in the cloud computing
space has causedhim to develop a liking for functional programminglanguages,and Erlangin

particular,whichhe hasported to severalexoticplatforms Brett holdsa doctoratein chemicalphysics
from the University of Canterbury and maintains close links with the University, delivering guest
lectures and acting as an advisorto the Computer Sciencedepartment on course structure and
content In hissparetime Brett enjoyslisteningto musicand playingthe guitar.
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AGENDA

AThe Internet of Things and next generation SCADA
AMIQTT

AControlMachines (overview and demonstration)
ASummary

AQuestions
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dThelnternet of Things(loT) is the network of physicalobjectsor “things" embeddedwith electronics software, sensorsand
network connectivity,which enablesthese objectsto collectand exchangedata. The Internet of Thingsallows objectsto be
sensedand controlled remotely across existing network infrastructure, creating opportunities for more direct integration

between the physicalworld and computerbased systems,and resulting in improved efficiency, accuracyand economic
benefitXé

https:// enwikipediaorg/wiki/Internet_of Things



https://en.wikipedia.org/wiki/Internet_of_Things
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DefiningThings

A Technologies and solutions that enable integration ofeafld data and services into current information
networkingtechnologies
T Technology that connects devices over wired or wireless networks

A A system falls under the Internet of Things definition if it meets the following criteria:
T It mustconnect

A Tothe physical world around itself collecting information The Internet of Things is a concept in
3 R . ) 3 which anything from inanimate objects
A Toother thlngs in order to interact with them eﬁecﬂvely to people are assigned an IP address
. and provided with the ability to
A Tothe internet or a network transfer data over a network.
A .

T It mustcompute

A Byprocessing the inputs it receives in some vaagl makinghem meaningful to othesystems
T It must @mmunicate

A With the network, with other thingswithusersify SOSaal NBEX X

az2NB (UKAYy3Ia INB 0SAYy3

A Home/dailylife devices (home
automation)

A Business angublicinfrastructure

A Healthcare

A X

A Things connecting to things

A People connecting to things

Adapted fromhttp:// personal.ee.surrey.ac.uk/Personal/P.Barnaghifteaching/EEEMO4S/EEEMO48_Lecturel Part_1.pdf



http://personal.ee.surrey.ac.uk/Personal/P.Barnaghi/teaching/EEEM048/EEEM048_Lecture1_Introduction_Part_1.pdf
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Sensor devicebecomingwidely @I At | 0 f

A Programmable devices

A Off-the-shelf gadgets
and tools

AX

A Trillions of these things

LGQa | KIFLIWISYAYI GKAY:

A While the Internet of Thingsiaynot be well known to the average consumer, it is very much ugon

i Internet-connected devices such ageakers, fans, heat pumps, televisions, thermostaghts, and refrigeratorsare currently
available

T Manymore items will become connected withihe nextfew years

i InJanuary 2015, Samsung stated that 90% ofgibedsit produces will be part of the Internet @hingsby 2017, and 100% by
2020

i IDCforecasts that the Internet of Things markeill grow roughly 21% per year to $7.1 trillion 2§20
T InUS households alone, neaftwr billion devices will beeonnected by 2020, anuearly severbillion by2025

Adapted fromhttp://seekingalpha.com/article/3087466he-iot-wave is-surging




