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Mini-Symposium

The Internet of Things, Machine to M achine Communicatior and

Smart Cities

Department of Electrical Engineering
University of Cape Towr

When: 5" of Septembe 2013, from 11:00 to 13:00
Venue: Lecture Theatre 10
39 Floor, Menzies Building
Upper Campus
PROGRAM:
11:00 — 11:05 Welcoméy Neco Venture
11:05 -11:50 Title of the Talk: The Web of Things: Towards Smart Pervasive
Environments
Presenter Andreas Pitsillides,Department of Computer Scienc,
University of Cyprus
11:50 - 12:00 Discussiors
12:00 — 12:45 Title of the Talk: Smart Communication Platformsfor Prototyping Smart
City Applications
Presenter Thomas Magedanz, Department of Electrical and Coiputer
Science;Technische Universitat Berlir
12:45 - 12:55 Discussion
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Title of the Talk: The Web of Things: Towards Smart Pervasive Environments
Presenter: ProfessorAndreas Pitsillides, Department of Computer Science
University of Cyprus

Abstract: Sensors and wireless sensor networks are beingysparound the worl capable of
measuring the local environmental conditions. Tkeirsing funconality canpotentially enable
contextaware ubiquitous platforms, middleware and appbeatto proliferateMoreover,
residential smart meters, smart power outlets amttsappliances have appe: in the market,
facilitating electricity metering ancontrol of individual electrical applianct extending homes into
smart energyaware environmeni Residences can ansformed into smart homes, incorporat
embedded sensors and ubiquitous technc In recent years, new technologies like s-range
wireless communications, RFID areal-timelocalization are becoming largely common, allow
the Internet to penetrate into the world of physical objects. The Internet of Thi (IoT) allows
physical devices to seamlessly communicate throlglintenet.Inspired from embedded Interr
connectivity, the Web of Things (WoT) is about riegsvell-accepted and understood W
principles to interconnect the quickly expanding®stem of embedded devices, built i
everyday smart thing this talk, weidentify contributions that have enabled the visidhVet-
enabling smart objects. We will present promisipgl@ations of the WoT in domains such
smart homes, urban environmerandthe forthcoming smart grid of electrici We will also
discuss anddentify challenges in this dom¢, andhow the WoT can constitute a driver towards
energyefficient, sustainable futui

Professor Andreas Pitsillide

y

Andreas Pitsillides is a Professor in the Departr&@omputer Science, University of Cyprus, andds
the NetworksResearch Laboratory (NetRL, http://www.NetRL.cs.acyy). Andreas is also a Found
member and Chairman of the Board of the Cyprus @rdc and Research Network (CYNET) since
establishment in 2000. His research interests dlacfixed and mobile/vrelesscommunicatio networks, the
Internet- and Web- of Thingand their application in Smart Hon, and Internet technologies and tt
application in Mobile eservices, especially-health, and security. He has a particular intéreatlaptinc
tools from various fields of applied mathematics such a¢robtheory, game theory, nature inspi
techniques, and computational intelligence to sphablems in computer networks. Published over
referred papers in flagship IEEE, Elsevier, IF/and Springr journals, international conferences and t
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chapters, he is the @uthor with Josephine Antoniou of the book Gameofén Communicatiot
Networks: Cooperative Resolution of Interactivewsaking Scenarios (CRC, ISBN: 9-1439848081,
2012), he is the ceditor with Petros loannou of the book on Modellargl Control of Complex Syster
(CRC Press, ISBN: 978-0-84938¢%-0, 2007), participated in over 30 European Commirsand locally
funded research projects with over 4.5 million Easqrincipal or o-principal investigator, present:
keynotes, invited lectures at major research osgaioins, short courses at international confereacd
short courses to industry. He serves on the editbaards of the Journal of Computer Networks (CQIN
and Inernational Journal of Handheld Computing ReseddtGR), served on international conference
General Chair (ICT2011, EuroMedrr98), Vice General Chair (WiOp27), international c-chair
(INFOCOM 2003), technical program chair (MCCS05YC®6), and o executive committees (e.
INFOCOM 20012003, and ICT98), technical committees, gue-editor, invited speaker, and as a reg
reviewer for conference and journal submissionsistH#so a member of the International Federatic
Automatic Control (FAC) Technical Committee (TC 1.5) on Networked 8y, IFACTC 7.4 0
Transportation Systems and the IFIP working group 8/3. http://www.NetRL.ucy.ac.c).
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Title of the Talk: Smart Communication Platforms for Prototyping Smart City Applications

Presenter: Professor Dr Magedanz, Director of the NGNI Competece Center,
Fraunhofer Institute FOKUS, Full Professor at TU Berlin, Visiting
Professor at UCT

Abstract: Due to the increasing adoption of intet technologies in our daily es, we are moving
rapidly into a world of total interconnection ofrthans and machines. This means that after f
mobile convergence (FMC) and vc data integration, which has coththe evolution o
telecommunication infrastructures in the last tvegatles, we are now witnessing the start
much broader convergence of quite different appboadomains with different value chains &
used technologies.

This convergence will be enabled by the evolutibmternet technologies under the banner of
Future Internet (FI) research, comprising the iméeof Services (10S), Internet of Things (lo
and the Network ofite Future (NoF). The most prinent application context for prototypin
piloting, and adopting FI research results ai called ,Smart Cities®, in which an ingrated ,,smart
communication infrastrdare” represents the foundation for the efficiemd #ast provision o
smarter applications.

Thus different transport and control platformswadl as data platforms need to evolve intc
integrated future internet service platform, enadpkn open set of application domains k-called
common or generic enablers on top of differered and mobile network infrastructur

Based on an introduction to Smart Cities and anirements analysis of the communicat
requiranents of different Smart City application domaisisch as Smart Grids, eUtilitie
elLogistics, eAutomotive, eGovernnt, eHealth, and advanced Entertainment, this télkowtline
a potential reference architecture for emergingiE@iies based on an evolution ofisting fixed
and mobile Next Generation Networks (NGNs) conptatforms and the related standards trds
the Future Internet. Starting from Intelligent Netks (IN) representing still today a k
telecommunications architecture, the talk will Idmiefly at the 3GPP IP Multimedia Subsyst
(IMS) for providing advanced human to human (H2Hi)tmedia conmunication services, tf
emerging 3GPP Machine Type Communications (MTCf@ias enabling optimized machine
machine (M2M) communications, and the 3GPP EvoRadket Core (EPC) providing seaml
broadband connectivity for both H2H and M2M comnuations across fferent wireless networ
technologies. In addition, the talk will revieweelnt Service Delivery Platform (SDP) conce
and related service enablers and Application Progrimg Interfaces (APIs) as defined by ET
3GPP, GSMA and OMA for syorting H2H and M2M capabilities needed by variapgplication
domains on top of fixed and mobile netwo

The talk will also give a short introduction toeeant toolkits and laboratories from Fraunhc
FOKUS and Technical University Berlin, whicke used by various international network opere
and vendors to prototype Smart City ICT platformd application:
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Prof. Dr.-Ing. Habil . Thomas Magedan

Prof. Magedanz ian outstanding Computecience and &ecommunications expert placing a str
emphasis on applied research in order toacademia and industry within an emerging globalogting
and services market.

Over the las20 years Prof. Magedanz | performedpioneering research and globally recognized edut
courses for master, diploma and PhD students ifiglteof conveging fixed and mobile
telecommunications, the internet and informatiahitmlogies. In this context he has initiated andagac
numerousational and international R&D projects centerezliad Next Generation Service Delive
platforms on top of both ¢mcy and next generation networks based on worklvwadognized technolog
testbeds.

He received his Diploma drhis Ph.D. ircomputer scienciom the Technical University of Berlii
Germany in 1988 and 1993, respectively. In 2000rtighed his “Habitation” for Applied Compute
Sciences at Technical University of Berlin. In 1989joined as the first research associate therivepat
for Open Communication Systems (OKS) of the Tedrimiversity Berlin and helped to set up the cf
After his PhDhe became assistant professor and continued hisiéalu and research activities with a str
focus on distributed computing and telecommunices

Besides his employment as university lecturer asdarcher he has been involved in several intenal
strategic studies and research projects relatedetigent Networks, Telecommunications Managen
Systems, Personal/Mobile Communications, TINA/N@gnheration IN, and Mobile Agents / mob
Middleware within Deutsche Telekom AG, EURESCOM #mel European RACE / ACTS / IST reseal
programmes. From 19961998 he chaired the "Intelligent Communication Eowments" researc
department at the GMD Research Center (now beirtgpp&raunhofer) for Open Communication Syste
(FOKUS), where he was regpeible for several projects related to the evolutb service deliver
platforms in face of most recent IT, namely IN, ANCORBA, J2EE, Intelligent/Mobile Agents. In thc
days he has lead the development of the globadlygrized Grasshopper Mobilegent Platform. Fror
1998 2002 he worked as R&D coordinator for the IKV++ Mirologies AG, a sp-off company of GMD
FOKUS, which provided consultancy services and ligel advanced telecommunication middleware
service products.

In 2002 Thomas Magedamas appointeas full univerdly professor in the Electricalngineering and
Computer Sciencedeulty at the Technische Universitat Berlin, Germadeading the new chair foiext
generation networkAfchitektur der Vermittlungsknote- AV in German), sponsored by the Fraunhi
Gesellschaft, where he is concentrating on theaducof master and PhD students, performing sp
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lectures and project courses in the field of Serdciented Architecture (SOA) based service dejiver
platforms for converged media and communicationg@es on top of next generation networks and the
future internet.

In addition, he acts as managing director of trextrmgeneration network infrastructure” competersster

of the Fraunhofer Institute FOKU$®/hich also provides various testbeds and toolkércontext of Next
Generation Networks and Open Converged Service/@glEnvironments. The most popular ones include
the Open IMS Playgrounekstablished in 2004 and the Open Source IMS Cgste@published in 2005.

In 2007 he opened the new Open SOA Telco PlaygréamiiS/Web2.0/SOA service prototyping on top
of NGNs and legacy circuit switched telecom netwgork

In spring 2010, he opened the Future Seamless Caioation Playgrountbased on the new FOKUS Open
Evolved Packet Core software toolkit (www.OpenER(G}.im order to enable applied research on IP core
network evolution and seamless mobility supporninti access wireless network environments. In 201
entered with his team also into the machine 2 nmec{i2M) communications domain by developing the
Open Machine Type Communications software tooikiti{y.open-MTC.org.

In addition to all this, Prof. Magedanz has leagl @erman GLab DEEP Projeand joined in 2007 the
European FIREFuture Internet Research Experimental Faciliteg)ert Group, in which he is actively
promoting the federation of NGN and future intenrestearch testbeds. In this context he was atdsstiry
active in several FIRE projects, such as OpenBbsFIRE, and Fed4FIRE. In addition, he and his teaen
very active within the more Industry targeted Fi/&e Public Partnership (PPPjogram, in which the
developed OpenXXX toolkits are used as enablingrtelogies within the FI PPP flagship projects
FIWARE, XIFI, and FISTAR. In all of these above niened initiatives Prof. Magedanz is actively
prototyping the evolution of Next Generation Netlstowards the Future Interremd establishing a Smart
City enabling platform based on the aforementicioetkits.

All this has lead in 2013 to the establishmenthefiiew Smart Communications Playgrowwdich enables
the rapid and seamless creation and provision @rS@ity Applications, enabled by a set of genartiman
to human and machine to machine communication AR#SSDKs making strong use of emerging HTMLS5,
WebRTC and cloud-based service delivery platforms.

In this NGN evolution context Prof. Magedanz ansltlkiam is working closely with major international
network operators around the globe (including DehasTelekom, Vodafone, Telefonica, PT Innovacao,
Orange, BT, NTT, Saudi Telecom Company, Telkom heia, Telkom South Africa, Entel S.A., etc) as
well as equipment manufacturers (such as Qualcdntai, NSN, Ericsson, Samsung, Huawei, etc.) which
make use of the aforementioned toolkits and testbeg@rototype innovative applications and test
interoperability and network migration scenarios.

Since 2005 Prof. Magedanz organizes the famousW8shop series, which has been renamed in 2010
into FUSECO Forum, bringing together every year-3200 international experts from more than 30 nation
(www.fuseco-forum.orp Since 2009 he is organizing the internation&HEBNorkshop Series on Open
NGN and IMS Testbeds - ONIT (www.onit-ws.prg

Prof. Magedanz aims also for global academic nddingr In this context, Prof. Magedanz is actingcsin
2006 as Visiting Professor for Next Generation Neks and Services at the Department of Electrical
Engineering of the University of Cape Town, Soufnida (www.ee.uct.ac.gaFrom 2007 — 2009, he was
also Visiting Professor to the Department of Mathgos, Physics and Computing at the Waterford thnsti
of Technology in Ireland (www.wit.)e Since October 2012 he is also a Visiting Prafesas the
Departamento de Ingenieria Eléctrica (DIE) at théversidad de Chile (www.die.uchile)cln 2012, he
started a DAAD project Unified Future Internet Tests (www.daad-unifi.odgwhich is aiming to
harmonize education and research infrastructurestéistbeds) and corresponding lectures acro$3€Flh
and four partner universities in the southern hphese, namely Universidad de Chile, University ap€
Town, Hanoi University for Technology, and Chulajé&orn University in Bangkok.
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