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Abstract

The Internet of Things is difficult to define, but it essentially refers to the ever-growing network of physical objects that have IP
connectivity, allowing them to connect to the internet (or other network), and the communication that occurs between these
objects and other internet-enabled devices and systems. In this talk, the speaker will introduce the Internet of Things (loT) and
will discuss some of the key technologies associated with the creation of loT solutions and services. Particular attention will be
given to the Message Queuing Telemetry Protocol (MQTT), which is gaining acceptance as a preferred protocol for use by loT -
based solutions to efficiently and reliably move data between connected objects and other systems. An overview of the MQTT
protocol will be given and how MQTT might be used with OpenVMS to implement secure, fault-tolerant, and scalable loT
solutions will be discussed.
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About me

Brett Cameron currently works as a senior architect with HP's corporate Cloud Services
group, focusing on the design and implementation of message queuing and related
integration services for customers and for internal use. Brett lives in Christchurch, New
Zealand, and has worked in the software industry for some 22 years. In that time he has
gained experience in a wide range of technologies, many of which have long since been
retired to the software scrapheap of dubious ideas. In recent years Brett has specialized
in systems integration, and the design and implementation of large distributed systems
for HP’s enterprise customers. This work has seen Brett get involved in the research and
development of low-latency and highly scalable messaging solutions for the Financial
Services sector running on HP platforms, and as a consequence of this work, Brett has
been involved in several interesting Open Source projects, and he has been responsible
(or should that be irresponsible) for porting various pieces of Open Source software to
the HP OpenVMS platform. Brett holds a doctorate in chemical physics from the
University of Canterbury, and still maintains close links with the University, working as a
part time lecturer in the Computer Science and Electronic and Computer Engineering
departments. In his spare time, Brett enjoys listening to music, playing the guitar, and
drinking beer.
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Introduction

The creation of the Internet was a significant shift in the way people acquire information, interact with each other, and make
decisions. Now, the Internet is expanding its reach to a range of devices that can gather and analyze physical data and react to
that data in a variety of applications that we've never seen before. This “Internet of Things” marks another dynamic shift in the
history of technology.

Andreea Borcea, “An early mover’s guide to loT”, http://library.dzone.com/assets/request/whitepaper/173147

More things are being connected...

» Home/daily-life devices
* Business and public infrastructure
* Healthcare

Adapted from urre . gl Lecturel_Introduction_Part 1.pdf



http://library.dzone.com/assets/request/whitepaper/173147
http://personal.ee.surrey.ac.uk/Personal/P.Barnaghi/teaching/EEEM048/EEEM048_Lecture1_Introduction_Part_1.pdf
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Defining Things

» Technologies and solutions that enable integration of real-world data and services into current information
networking technologies

— Technology that connects devices over wired or wireless networks

» Asystem falls under the Internet of Things definition if it meets the following criteria:
— It must connect
« To the physical world around itself collecting information
- To other things in order to interact with them effectively
+ To the internet or a network
— It must compute
By processing the inputs it receives in some way and making them meaningful to other systems
— It must communicate

- With the network, with other things, with users if necessary, ... That’s a pretty broad set of

criteria!
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Images adapted from htp://www satiztpm.it/internet-thinas



http://analysis.telematicsupdate.com/fleet-and-asset-management/weekly-brief-volvo-launches-telematics-standard-across-us-lineup
http://www.satiztpm.it/internet-things
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People connecting to things...
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Sensor devices are becoming widely available

* Programmable devices

+ Off-the-shelf gadgets and
tools
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http://personal.ee.surrey.ac.uk/Personal/P.Barnaghi/teaching/EEEM048/EEEM048_Lecture1_Introduction_Part_1.pdf
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Wireless Sensor Networks (WSN)

A Wireless Sensor Network (WSN) consists of small, low-cost, and low-energy sensor nodes that cooperatively monitor physical quantities and
control actuators. A network may consist of thousands of randomly-deployed self-configurable nodes that operate autonomously to form a
multi-hop topology, passing their data through the network to a main location. The development of wireless sensor networks was motivated by
military applications such as battlefield surveillance; today such networks are used in many industrial and consumer applications, such as
industrial process monitoring and control, machine health monitoring, and so on.

End-user
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Future networks

* Connected
— Any place, any time, any thing
— To be honest, | think we're + Onthe move

Any TIME connection

almost there « Outdoors and indoors
« Night + On the move
+Daytime * Outdoors
* Indoors (away from the PC)
* At the PC

Any PLACE connection

* Between PCs
+ Human to Human (H2H), not usinga PC

* Human to Thing (H2T), using generic equipment
« Thing to Thing (T2T)

Any THING connection

Source: ITU ad apted from Nomura Research Institute
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Number of things connected to the internet...

+ During 2008 (possibly earlier, depending on who you ask), the number of things connected to
the internet exceeded the number of on earth

» By 2020 it is predicted that there will be 50 billion internet-connected devices of some form
or another

2010 2015 2020
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This is getting a bit scary...

Intelligent Systems for a More Connected World
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Global data generation

Extrabytes (quintillion bytes) per month

B Other mobile devices

B Machine-to-machine M2M

B Home gateways

B Non-smartphones 6
M Tablet PCs

W Laptop and netbooks

B Smartphones
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Source: Cisco VNI Mobile, 2012

According to various sources, every day around 20 quintillion (10718) bytes of data are produced (this figure includes
enterprise data, social media, and sensor data). Much of this data is probably junk, and some of it probably gets discarded,
but the fact remains: we generate a lot of data!



http://blog.trentonsystems.com/internet-of-things-crosses-business-personal-boundaries/



