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AHOTaUMUTE HA CENEeKTUPAHUTE HAyYHWU TPYAOBE 3a yyacTve B KOHKypca ca NpeaCcTaBeHn B NbpBaTa 4yacT Ha
TO3U AOKYMEHT.

BbB BTOpaTa 4acT e npeACTaBeHa CaMOOLEHKA Ha MPUHOCMTE HA CENEKTUPaHUTE HayyHW TPyLOBE,
pasnpeAeneHu no cregHUTe TemaTmyHu nogobnacTu:

e  KoMyHMKauuu Ha bbaeluLeTo;

e  IHTepHeT Ha Hewara (Internet of Things, loT);

e  UWNHTepHeT Tomorpadus (Internet tomography);

e KOMYHMKALMOHHU TEXHOIOTUM 33 MOBUTHO ENEKTPOHHO 0byYeHue;
e [lpyrvi Hay4YHW U3cneasaHua.

0606LeHN HayKOMETPUYHM NOKa3aTeNu, reHepupaHmn ot pedepeHTHaTa 6asa gaHHW Scopus, ca NpeLCcTaBeHu
B TPETa YacT Ha LOKYMEHTa.



AHOTAUNWN HA HAYYHWUTE TPYAOBE 3A YHACTUE B KOHKYPCA

1. U. TaHuyeB. YuyebHO nNomarazio NO KOMMITbPHU MPEXU U KOMYHUKauuu. 244 cTp.
YHuBepcuteTcko usgartencrtso ,Mauncuit Xunengapckn“, rp. Nnosguse. ISBN: 978-619-
202-260-0. 2017 r.
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WBaH MaHveB
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2. A. Moloisane, I. Ganchev, M. O’Droma. 2013. Internet Tomography: An Introduction
to Concepts, Techniques, Tools and Applications. 175 pp. ISBN(10): 1-4438-4421-7;
ISBN(13): 978-1-4438-4421-5. Cambridge Scholars Publishing, UK.
CSP 'BOOK of the MONTH'

Introduced from basic principles through to techniques, tools and
applications, Internet tomography — a concept used to describe the
science of analysing the performance of the Internet in its various parts
or as a whole by probing it through various means from the outside —is
the subject of this monography. The design of an Internet Tomography
Measurement System (ITMS) — a collection and operation of such
means, aimed at mapping the Internet performance profile spatially
and temporally over paths between probing stations — is a particular
focus. ITMS design criteria addressed include: minimally-invasive or
non-invasive, independent and autonomous, active or passive
measurement, flexibility and scalability, capability of targeting local,
regional and global Internet paths and underlying networks, compliance
with the standardised performance methodologies and Quality of
Service (QoS) metrics, e.g., those of the Internet Engineering Task
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Force’s (IETF) Internet Protocol Performance Metrics (IPPM) Working Group. The monography also features:

¢ The use of Internet tomography measurement in support of network simulation- and emulation modelling
for network and service design and analysis, and service deployment.

e The exploration of spatial and temporal Internet performance variations by means of scenario-based
analysis using real-time Internet performance data.

e Aspects of Internet tomography in Next Generation Networking (NGN) wireless architectures.

e The role of an ITMS in Service Level Agreement (SLA) design, implementation and compliance.

3. R. van der Mei, H. van den Berg, |I. Ganchev, K. Tutschku, P. Leitner, P. Lassila,
W. Burakowski, F. Liberal, A. Arvidsson, T. HoBfeld, T. Maki, P. Mannersalo, K. Wac,
H. Melvin, T. Grbac, Y. Haddad, P. Key. 2017. "State-of-the-Art and Research
Challenges in the Area of Autonomous Control for a Reliable Internet of Services".
In: Autonomous Control for a Reliable Internet of Services: Methods, Models,
Approaches, Techniques, Algorithms and Tools. |I. Ganchev, R. van der Mei, H. van
den Berg (Eds.). Lecture Notes in Computer Science. Springer International
Publishing, Switzerland. December. Pp. x1-x18. (accepted) SJR2016=0,315

The explosive growth of the Internet has fundamentally changed the global society. The emergence of concepts like
service-oriented architecture (SOA), Software as a Service (SaaS), Platform as a Service (PaaS), Infrastructure as a
Service (laaS) and Cloud Computing has catalyzed the migration from the information-oriented Internet into an
Internet of Services (loS). This has opened up virtually unbounded possibilities for the creation of new and
innovative services that facilitate business processes and improve the quality of life. The goal of this book chapter is
to first analyze the state-of-the-art in the area of autonomous control for a reliable 10S and then to identify the
main scientific challenges within it. A general background and high-level description of the current state of
knowledge is presented. Then, for each of the three subareas, namely the autonomous management and real-time
control, methods and tools for monitoring and service prediction, and smart pricing and competition in many-
domain systems, a brief general introduction and background are presented, and a list of key research topics is
formulated.

4. C. Dobre, I. Ganchev, N. Garcia, R. Goleva, C. Valderrama. 2017. "Introduction to
Enhanced Living Environments". In: Enhanced Living Environments: From Models to
Technologies. R. |. Goleva, |I. Ganchev, C. Dobre, N. Garcia, C. Valderrama (Eds.). The
Institution of Engineering and Technology (IET), UK. October. Pp. x1-x18. ISBN: 978-
1-78561-211-4. http://www.theiet.org/resources/books/healthcare/enhliv.cfm (in print)

This book chapter introduces the Ambient Assisted Living (AAL) and Enhanced Living Environments (ELE) in
different aspects. The integration of the Information and Communications Technologies’ (ICT), cloud, fog, dew, and
dust computing, microelectronics, sensor networks, and many other pervasive devices, along with the use of
ambient intelligence aiming to construct a safe environment around people is presented. The missing interaction of
multiple stakeholders needing to collaborate for ELE supporting a multitude of AAL services is highlighted along
with the barriers to innovation in the markets concerned, the governments and health care sector that do not yet
take place at a relevant scale. Fundamental ELE issues, which remain open, are pointed out. The importance of
social connections and societal activities is brought forward. The chapter traces the advance research in the area of
ELE/AAL starting from end-users and platform definition, and ending with service personalization and
implementation.



5. S. Autexier, R. Goleva, N. Garcia, R. Stainov, |I. Ganchev, C. Mavromoustakis, C.
Dobre, I. Chorbev, V. Trajkovik, E. Zdravevski. 2017. "End-Users AAL and ELE Service
Scenarios in Smart Personal Environments". In: Enhanced Living Environments: From
Models to Technologies. R. |. Goleva, |I. Ganchev, C. Dobre, N. Garcia, C. Valderrama
(Eds.). The Institution of Engineering and Technology (IET), UK. October. Pp. x1-x32.
ISBN: 978-1-78561-211-4.
http://www.theiet.org/resources/books/healthcare/enhliv.cfm (in print)

This book chapter presents results from Ambient Assisted Living (AAL) and Enhanced Living Environment (ELE)
service identification and testing performed within an AAL lab. Possible end-user testing groups and scenarios of
‘AAL as a Service’ (AALaaS) and ‘ELE as a Service’ (ELEaaS) platforms are described and specified. Firstly, protocols
and services classifications are presented according to the end-user specific requirements from communication and
information point of view as the chapter aims to show how end-users, caregivers and service providers can be
prepared for the challenges of the market. The aim of the test group is to verify and validate the platforms and
services for the ELE created, integrated, described and specified. The testing is based on the platform technology
and depends on the user requirements’ analysis and ongoing work throughout use cases. Existing living labs
experience has been used and enriched by customized information and communication services known from the
ICT sector. Description of the ELEaaS is done in general terms along with the testing needed to be performed
against general type of functions provided. The need for customization of the services, applicability to the needs of
all stakeholders, flexibility for data exchange, integration, and interoperability between different versions and types
of platforms is highlighted and justified.

6. R. Goleva, M. Pudane, S. Petrovica, E. Lavendelis, K. Kreiner, M. Drobics,
I. Ganchev, N. Garcia, R. Stainov, C. Dobre, C. Mavromoustakis, I. Chorbev, V.
Trajkovik, E. Zdravevski, G. Mastorakis. 2017. "AALaaS/ELEaaS Platforms". In:
Enhanced Living Environments: From Models to Technologies. R. 1. Goleva,
l. Ganchev, C. Dobre, N. Garcia, C. Valderrama (Eds.). The Institution of Engineering
and Technology (IET), UK. October. Pp. x1-x25. ISBN: 978-1-78561-211-4.
http://www.theiet.org/resources/books/healthcare/enhliv.cfm (in print)

This book chapter presents a generic ‘Ambient Assisted Living as a Service’ (AALaaS) / ‘Enhanced Living
Environment as a Service’ (ELEaaS) platform. Multiple platform elements are described by taking into account
layered hierarchical models, horizontally and vertically planning models as well as models with planes. The main
goal of the work is to identify the important platform parts, classify the existing models, and create a framework
that will allow further protocols and services classification. The chapter starts with a presentation of the end-user
requirements, continues with the analysis and design phases, and ends up with a possible implementation of the
platform as a cloud-based one, aiming to aggregate data from multiple different access- and edge technological
solutions and islands, and allowing data analysis and mining at the abstract level. This is considered as a driving
force for further development of possible business solutions. The work is based on a real-life experience gained
within living labs and conducted surveys on the topic.

7. |I. Ganchev and M. O’'Droma. 2014. “A New Techno-Business Model based on a
Personal IPv6 Address for Wireless Networks of Moving Objects”. In: Wireless
Networking for Moving Objects - Protocols, Architectures, Tools, Services and
Applications. |I. Ganchev, M. Curado, A. Kassler (Eds.). Lecture Notes in Computer
Science. Springer International Publishing, Switzerland. September. Pp. 3-13. ISBN:



978-3-319-10833-9. DOI: 10.1007/978-3-319-10834-6. SUR=0,325 (pepepupara &
SCOPUS)

A new techno-business model, based on a personal IPv6 (PIPv6) address embedded in an X.509v3 digital certificate,
is described in this book chapter. The new globally significant, network-independent PIPv6 address class will enable
real number ownership and full anytimeanywhere-anyhow portability for future generations of wireless networks
of moving objects, such as those in vehicular ad hoc networks (VANETs), mobile ad hoc networks (MANETs), and
other types of ad hoc networks. The unique PIPv6 address of the network node (object) could serve as its long-term
identity, and enable its advanced secure mobility and participation in the variety of evolving dynamic, fluid wireless
mobile network scenarios. It can also serve enhanced authentication, authorization and accounting (AAA)
functionality, through which commercially viable adhoc networking and open mesh-networking solutions are
realizable. In these latter, a mobile node (object) acting as a gateway (or a relay) may offer (or facilitate) wireless
Internet access services casually or persistently to other mobile nodes or objects and receive credits for this service.
This solution is exactly the kind of incentivised one that is required for cooperative relaying over multiple hops, i.e.,
that available idle mobile nodes and objects are incentivised to operate and offer service as relay nodes for other
objects which are trying to reach a gateway for access to specific or general telecommunications services, such as
the Internet. The idle nodes may provide this access directly if that is possible or in a dynamic collaboration via a
multi-hop link.

8. J. L. Munoz, O. Esparza, C. Ganan, J. Mata-Diaz, J. Alins, |. Ganchev. 2014. “MHT-
based Mechanism for Certificate Revocation in VANETs”. In: Wireless Networking for
Moving Objects - Protocols, Architectures, Tools, Services and Applications.
I. Ganchev, M. Curado, A. Kassler (Eds.). Lecture Notes in Computer Science.
Springer International Publishing, Switzerland. September. Pp. 282-300. ISBN: 978-3-
319-10833-9. DOI: 10.1007/978-3-319-10834-6. SUR=0,325 (pedpepuparna e SCOPUS)

Vehicular Ad Hoc Networks (VANETSs) require mechanisms to authenticate messages, identify valid vehicles, and
remove misbehaving vehicles. A Public Key Infrastructure (PKI) can be utilized to provide these functionalities using
digital certificates. However, if a vehicle is no longer trusted, its certificates have to be immediately revoked and
this status information has to be made available to other vehicles as soon as possible. The goal of this book chapter
is to introduce and describe in detail a certificate revocation mechanism based on the Merkle Hash Tree (MHT),
which allows to efficiently distribute certificate revocation information in VANETs. For this, an extended-CRL is
created by embedding a hash tree in each standard certificate revocation list (CRL). A node possessing an extended-
CRL can respond to certificate status requests without having to send the complete CRL. Instead, the node can send
a short response (less than 1 KB) that fits in a single UDP message. This means that any node possessing an
extended-CRL, including Road Side Units (RSUs) or intermediate vehicles, can produce short certificate-status
responses that can be easily authenticated. The main procedures involved in the proposed mechanism are
described in detail. General security issues related to the mechanism are treated as well.

9. D. Meere, |I. Gancheyv, S. Stojanov, M. O’Droma. 2009. "Adaptation for Assimilation:
The Role of Adaptable M-Learning Services in the Modern Educational Paradigm" In:
New Trends in Intelligent Technologies, International Book Series “Information
Science and Computing”, No. 14, Pp. 101-110. ITHEA, Sofia, Bulgaria. ISSN: 1313-
0455.

This book chapter presents an adaptable InfoStation-based multi-agent system facilitating the mobile eLearning
(mLearning) services provision within a University Campus. The network architecture is presented along with the
interactions between the various components within the architecture during mLearning service provision
(mLecture, mTest) are presented. System implementation approaches are also considered, with particular



attention paid to the creation of user profiles and service profiles for the personalization and contextualization of
the presented services..

10.S. Stoyanov, |. Ganchev, M. O’Droma, H. Zedan, D. Meere, V. Valkanova. 2011.
“Semantic Multi-Agent mLearning System”. Chapter 11 in: Semantic Agent Systems:
Foundations and Applications. Studies in Computational Intelligence (SCl), vol. 344.
A. Elgi, M. T. Koné and M. A. Orgun (Eds.). Springer-Verlag Berlin Heidelberg,
Germany. Pp. 243-272. ISSN: 1860-949X. E-ISSN: 1860-9503. DOI: 10.1007/978-3-642-
18308-9. SUR=0,168 (pegpepupaHa e Web of Science u SCOPUS)

An agent-oriented middleware supporting context-aware mLearning service provision is presented in this book
chapter. The middleware architecture developed for a distributed InfoStation-based University system is described
in detail. The concept for the control and management of service sessions and communications scenarios is also
presented. The utilization of semantic information in order to facilitate contextualised mLearning services is
detailed.

11.S. Stoyanov, |. Ganchev, I. Popchev, M. O’Droma. 2010. “An Approach for the
Development of a Context-Aware and Adaptive elearning Middleware” In:
Intelligent Systems: From Theory to Practice. Studies in Computational Intelligence
(SCl), vol. 299. V. Sgurev, M. Hadjiski and J. Kacprzyk (Eds.). Springer-Verlag Berlin
Heidelberg, Germany. Pp. 519-535. ISSN: 1860-949X. E-ISSN: 1860-9503. DOI:
10.1007/978-3-642-13428-9. SUR=0,165 (pecpepupara e Web of Science u SCOPUS)

This book chapter describes a generic, service-oriented and agent-based approach for the development of
elLearning intelligent system architectures providing wireless access to electronic services (eServices) and electronic
content (eContent) for users equipped with mobile devices, via a set of InfoStations deployed in key points around
a University Campus. The approach adopts the ideas suggested by the Model Driven Architecture (MDA)
specification of the Object Management Group (OMG). The architectural levels and iterations of the approach are
discussed in detail and the resultant context-aware, adaptive middleware architecture is presented. The
classification and models of the supporting agents are presented as well.

12.D. Meere, I. Ganchev, M. O’'Droma, M. O’hAodha, S. Stojanov. 2010. “Evolution of
modern library services: the progression into the mobile domain”. Chapter 6 In:
M-Libraries 2: A virtual library in everyone’s pocket, M. Ally and G. Needham, Eds.:
Facet Publishing, UK, May 2010.

This book chapter describes the main elements of a service architecture needed to support the expansion of
existing library-based services into the mobile domain, based on a model proposed as part of the Distributed e-
Learning Centre (DeLC) initiative. The enhanced DelC architecture, detailing the underlying communications
infrastructure, along with the various enhanced library-based services are discussed. The capabilities of these
mobile services (m-Services) in ensuring greater dissemination and re-organisation in relation to the large volumes
of administrative information which third-level institutions are required to deal with on a daily basis are
considered. The utilization of various profiles in order to facilitate a more personalized and contextualized
information environment for library users is detailed. Finally, an approach to the development of ‘Personal
Assistants’ (PAs), operating within this multi-agent environment is outlined.



13.1. Ganchey, S. Stojanov, M. O’Droma, D. Meere. “Development of InfoStation-based
and Context-aware mLearning System Architectures” In: Advanced Learning. Raquel
Hijon-Neira, editor. InTech, Croatia. ISBN: 978-953-307-010-0. Pp. 115-139. October
2009.

This book chapter considers the main aspects in the development of InfoStation-based and context-aware multi-
agent system architectures, which facilitate the provision of intelligent mobile eLearning (mLearning) services
across a University Campus area. Generic models and approaches for the development of elLearning systems are
considered, paying particular attention to the various aspects which will have a greater bearing on the adaptation
and personalization of the elLearning content for the specific end user. The supporting network architecture is
described both horizontally and vertically illustrating how each of the main system components collaborates in
order to facilitate the delivery of mlLearning services. The chosen multi-agent approach for the system
implementation is justified. The approach uses some fundamental OMG-MDA ideas with additional elements,
which take into account the specifics of the InfoStation network. The software architecture required to provide the
needed hardware flexibility and adaptability according to the requirements of modern elearning systems is
discussed. The system architecture is being developed on three levels: scenarios level, agent-oriented middleware,
and elearning services level. The four main generic service scenarios are presented highlighting the requirements
for effective distribution of service control and session management between the agents. Suitable agent-oriented
system models are proposed and explained, and the interactions between agents and mLearning services in each of
these models are presented. Approaches for system implementation and structuring are also considered. Particular
attention is paid to the creation of user profiles and service profiles aiding the delivery of more personalised and
context-aware mLearning services and their implementation through the Composite Capabilities/ Preference
Profile (CC/PP) and User-Agent Profile (UAProf). The utilization of J2ME as the architecture for the development,
deployment and execution of the mLearning services is outlined. The implementation of the system by means of
the Java Agent DEvelopment (JADE) framework making particular use of its Light Extensible Agent Platform (LEAP)
module is also discussed in detail.

14.V. Siris, I. Ganchev, M. O'Droma, B. Stiller. 2009. "Services, Optimisation and
Economic Aspects", Chapter 6 in: Traffic and QoS Management in Multimedia
Wireless Networks. Lecture Notes in Electrical Engineering 31, Pp. 267-303. Y.
Koucheryavy, et al. (Eds.). Springer Science + Business Media, USA. [ISBN: 978-0-
387-85572-1; e-ISBN: 978-0-387-85573-8-6; DOI: 10.1007/978-0-387-85573-8]. ISSN:
1876-1100. E-ISSN: 1876-1119. SJR=0,125 (pecdpepupana e Web of Science u
SCOPUS)

This book chapter deals with commercialization support mechanisms for value-added telecommunication services
and the efficient use of network resources, highlighting both differences and special needs for various mobile and
wireless technologies and services, but also identifying requirements of a uniform framework and architecture to
provide multiple services. Section 6.2 discusses the definition and deployment of various mobile and wireless
services. Section 6.3 discusses business aspects, in addition to Authentication, Authorization, Accounting, Auditing,
and Charging (A4C) issues as well as billing mechanisms. Finally, Section 6.4 investigates mobile and wireless
networks, based on user/application requirements and cost/revenue aspects.

15.1. Ganchev, M. O’Droma, D. Meere, M. O hAodha, S. Stojanov. 2008. “M-learning and
m-teaching architectures and the integration of evolving multi-campus educational



support e-services” In: M-libraries: libraries on the move to provide virtual access.
Gill Needham and Mohamed Ally (Eds.). Facet Publishing, UK. ISBN: 978-1-85604-
648-0. Pp. 159-171.

This book chapter describes the establishment of an innovative collaborative project between the University of
Limerick and the University of Plovdiv - the Distributed e-Learning Centre (DelLC). This Centre aims to provide a
distance e-Learning and e-Teaching facility available at any place and at any time to individuals and groups of
students / educators both in on-line (synchronous mode) and off-line (asynchronous mode). The current version of
the DelLC aims to enhance the provision of the intelligent mobile services necessary to ensure the better
organization and functioning of the entire e-Learning/e-Teaching process in a University environment. It also aims
to provide discontinuous m-Learning and m-Teaching facilities by allowing electronic access from virtually any
device (both stationary and/or mobile) currently in a user’s possession. This paper analyses some of the main
elements of the DelLC architecture that are necessary for the support of m-Learning and m-Teaching in a third-level
environment and the enormous potential this area holds in terms of future research possibilities and
developments. A particular focus of the paper is on the possibilities for improving student access to on-line
educational/learning resources in the library through the incorporation of advanced wireless systems such as
(Bluetooth, Wi-Fi, UMTS/GPRS/GSM etc.), mobile devices (e.g. smart phones, laptops, PDAs) and those e-Learning
applications that offer “anytime, anyplace, anyhow” access to library/information resources.

16.A. Moloisane, I. Ganchev, M. O’'Droma. 2007. “Internet Tomography in Support of
Internet and Network Simulation and Emulation Modeling”. Chapter 21 In: Recent
Advances in Modeling and Simulation Tools for Communication Networks and
Services. Springer, USA. December. Pp. 409-427. A. N. Ince and A. Bragg (Eds.). ISBN:
978-0-387-73907-6 (Print) 978-0-387-73908-3 (Online). SUR=0,101 (pedpepupaHa e
Web of Science u SCOPUS)

Internet performance measurement data extracted through Internet Tomography techniques and metrics and how
it may be used to enhance the capacity of network simulation and emulation modelling is addressed in this book
chapter. The advantages of network simulation and emulation as a means to aid design and develop the
component networks, which make up the Internet and are fundamental to its ongoing evolution, are highlighted.
The chapter describes how measurement of empirical Internet data, obtained through Internet Tomography
Measurement Systems (ITMS), can serve an important role in providing the laboratory simulation and emulation
modelling tools with Internet parameterization data. The data being extracted from the Internet can be used to
recreate real-world conditions within the modelling experiments. The chapter sets out how such data may be
captured over extended and targeted periods of time and used in the laboratory modelling and experiments to
define best-, average-, and worst-case Internet scenarios likely to be encountered by the applications or network
upgrades being designed. An example of real-time one-to-many global-based Internet quality of service (QoS)
measurement data sets obtained within a collaboration in the Réseaux IP Européens (RIPE) project for this purpose
is presented.

17.P. Flynn, |I. Ganchev, M. O’Droma. 2006. “Wireless Billboard Channels: Vehicle and
Infrastructural Support for Advertisement, Discovery, and Association of UCWW
Services” In: Annual Review of Communications, Vol. 59 (Chicago, Ill.: International
Engineering Consortium), Pp. 493-504. ISBN: 978-1-931695-53-4.




This book chapter describes wireless billboard channels (WBCs) used for advertisement, discovery, and association
(ADA) of wireless and mobile services in future fourth-generation wireless world (4GWW) and next-generation
wireless networks, and in ubiquitous consumer wireless world (UCWW) business environments. A WBC service
discovery model is proposed along with a format and ASN.1 encoding for service description (SD). Categorization of
services is provided and service templates elaborated. Steps are taken to determine the best format of the data on
the WBC channel and the best technology to allow mobile terminals to access the channel. Critical review and
comparison of possible WBC carrier technologies is given.

18. M. O’'Droma, |I. Ganchev, N. Wang. 2006. “On Incoming Call Connection Service in a
Ubiquitous Consumer Wireless World” In: Next Generation Teletraffic and
Wired/Wireless Advanced Networking, Lecture Notes in Computer Science (LNCS),
vol. 4003, Springer-Verlag Berlin Heidelberg, Germany. Pp. 287-297.
Y. Koucheryavy, J. Harju, V. lversen (Eds.), XVI, ISBN: 3-540-34429-2. ISSN: 0302-
9743. SUR=0,315 (pedpepupara e Web of Science u SCOPUS)

This book chapter proposes a new consumer-oriented incoming call connection (ICC) service provision. The
architecture and implementation design of this ICC is conceived to underpin the evolution of the proposed future
ubiquitous consumer wireless world (UCWW) environment, founded on the consumer-based business model
(CBM). ICC design issues, architecture, core signalling flow elements for ICC setup and operation, and
standardisation issues are presented and discussed.

19.N. Kubinidze, I. Ganchev, M. O’Droma. 2006. “Network Simulator NS2:
Shortcomings, Potential Development and Enhancement Strategies” In: Modeling
and Simulation Tools for Emerging Telecommunications Networks. Springer, USA.
Pp. 263-277. A. N. Ince and E. Topuz (Eds.). ISBN-10: 0-387-32921-8 (HB), ISBN-13:
978-0387-32921-5 (HB). (pegpepupaHa e Web of Science u SCOPUS)

The basic concept and evolution of the network simulator (NS) is discussed. MPLS Network Simulator (MNS) and
Wireless Mobile Networking are described with emphasis on conceptual model and architecture. Current NS
compatibility issues and shortcomings are considered and a potential development plan is proposed. NS
enhancement strategies in terms of enriching various modules with Multi-Protocol Label Switching (MPLS) and
Hierarchical Mobile Internet Protocol version 6 (HMIPv6) functionalities are proposed and novel schematic
embedding algorithms are shown.

20.M. O'Droma, |. Ganchev, A. Moloisane, V. Dadarlat. 2005. “Internet Tomography in
4G System Architecture - On the Role of Network Performance Infrastructures” In:
Annual Review of Communications, Vol. 58 (Chicago, Ill.: International Engineering
Consortium), Pp. 621-623. ISBN: 978-1-931695-36-7.

This book chapter traces the main directions for applying the methods and technics of the Internet tomography in
fourth-generation (4G) wireless networks in order to supply relevant performance data as regards the delivery of
services to consumers based on service level agreements (SLAs) in order to develop and implement a set of robust
QoS measurement standards and end-to-end Internet protocol — based service level verification (IP-SLV) solutions,
which can measure the complete user experience on critical paths on an ongoing basis, and effectively not only
establish compliance or otherwise of SLAs but exercise an earlywarning system, which, by leading to network and
resource management in various network sectors, will assist SLA compliance capability.



21.M.S. O'Droma and |I. Ganchev. 2004. “Enabling an Always Best-Connected Defined 4G
Wireless World” In: Annual Review of Communications, Vol. 57 (Chicago, Ill.:
International Engineering Consortium), Pp. 1157-1170. ISBN: 0-931695-28-8.

This book chapter puts forward views on evolving wireless networks and how that evolution may be directed for
the benefit of the consumer and other stakeholders. Always best connected (ABC) is the paradigm many see as
defining the evolution of the next or fourth generation (4G) networks. It is argued that an infrastructural rethink on
the way authentication, authorization, and accounting (AAA) service is supplied is key to this evolution. At a high
level this may be described as a business plan for the supply of wireless services, especially with the wireless access
service component being founded on a consumer-based structure rather than a subscriber-based structure. The
consumer-based structure consists in enabling a loose dynamic (even casual) consumer-type association between
users and access network providers (ANP). To support this, a pivotal role is proposed for a third-party AAA service
supplier. The approach will necessitate the creation of other new support services. Included among these is a global
standardized approach toward ANP service advertisement, discovery, and association through newly defined
wireless billboard channels (WBC) and incoming call connection (ICC) service. Ways this approach will more
positively drive wireless communications into its fourth generation with attractive benefits for all stakeholders alike
are detailed. It is hypothesized also that this infrastructure can be a foundation for ad hoc networking business plan
development. A novel wireless credit card system is among the new services that this consumer-based business
model and network infrastructure could spawn.

22.S. T. Mirtchev, |. Ganchev. 2017. “Generalised Pollaczek-Khinchin formula for the
Polya/G/1 queue”. IET Electronics Letters, Vol. 53, No. 1, Pp. 27-29. January. Print
ISSN: 0013-5194. Online ISSN: 1350-911X. DOI: 10.1049/el.2016.2876. IF2016=1,155
| SUR2016=0,442 (pedpepupara e Web of Science u SCOPUS)

A generalised Pollaczek—Khinchin formula for the Polya/G/1 queue, with a Polya peaked arrival process, general
distributed service times, and infinite number of waiting positions, is obtained. It is shown that the peakedness of
the number of arrivals and the variance of the service time lead to a significant increase in the service delay and
queue length.

23.S. T. Mirtchev, R. I. Goleva, D. K. Atamian, M. J. Mirtchev, |. Ganchev, R. Stainov.
2016. “A Generalized Erlang-C Model for the Enhanced Living Environment as a
Service (ELEaaS)”. Cybernetics and Information Technologies, Vol. 16, No. 3, Pp. 104-
121. August. Print ISSN: 1311-9702; Online ISSN: 1314-4081. DOI: 10.1515/cait-2016-
0037. SUR=0,203 (pepepupara e Web of Science u SCOPUS)

In this article, a full-access waiting multi-server queue with a statedependent arrival and departure processes is
investigated and suggested for use as a generic traffic model of the novel concept of the Enhanced Living
Environment as a Service (ELEaaS). The generalized arrival and service flows with nonlinear state dependence
intensities are used. The idea is based on the analytical continuation of the Poisson arrival process and Bernoulli
service process, and the classic M/M/n queuing system. Birth and death processes and state-dependent rates are
applied. The suggested new queuing system is of a M(g)/M(g)/n/k type (in Kendal notation) with a generalized
arrival and departure processes M(g). The input and output intensities depend nonlinearly on the system state with
defined parameters — the socalled “peaked factors”. The state probabilities of the system are obtained using the
general solution of the birth and death processes. The influence of the peaked factors on the queuing behavior is
evaluated showing that state-dependent arrival and service rates may change significantly the characteristics of the
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queuing system. The simplicity and uniformity in representing both peaked and smooth behavior make this
queuing model also attractive for future networks’ analysis and synthesis.

24.Z. Ji, . Ganchev, M. O'Droma, L. Zhao, X. Zhang. 2014. “A Cloud-Based Car Parking
Middleware for loT-based Smart Cities: Design and Implementation”. Sensors. MDPI,
Basel, Switzerland. Vol. 14, No. 12, November, Pp. 22372-22393. DOI:
10.3390/s141222372. ISSN: 1424-8220. IF= 2,245 | SJR=0,636 (pegepupaHa e
Web of Science u SCOPUS)

This paper presents the generic concept of using cloud-based intelligent car parking services in smart cities as an
important application of the Internet of Things (loT) paradigm. This type of services will become an integral part of
a generic loT operational platform for smart cities due to its pure business-oriented features. A high-level view of
the proposed middleware is outlined and the corresponding operational platform is illustrated. To demonstrate the
provision of car parking services, based on the proposed middleware, a cloud-based intelligent car parking system
for use within a university campus is described along with details of its design, implementation, and operation. A
number of software solutions, including Kafka/Storm/Hbase clusters, OSGi web applications with distributed
NoSQL, a rule engine, and mobile applications, are proposed to provide ‘best’ car parking service experience to
mobile users, following the Always Best Connected and best Served (ABC&S) paradigm.

25.Z. Ji, I. Ganchev, M. O'Droma, X. Zhang, X. Zhang. 2014. “A Cloud-based X73
Ubiquitous Mobile Healthcare System: Design and Implementation”. The Scientific
World Journal. Hindawi Publishing Corporation. Vol. 2014, Article ID 145803, March,
Pp. 1-14. DOI: 10.1155/2014/145803. ISSN: 1537-744X. SJR=0,392 (pegpepupaHa e
Web of Science u SCOPUS)

Based on the user-centric paradigm for next generation networks, this paper describes a ubiquitous mobile
healthcare (uHealth) system based on the ISO/IEEE 11073 personal health data (PHD) standards (X73) and cloud
computing techniques. A number of design issues associated with the systemimplementation are outlined.The
systemincludes a middleware on the user side, providing a plug-and-play environment for heterogeneous wireless
sensors andmobile terminals utilizing different communication protocols and a distributed “big data” processing
subsystem in the cloud. The design and implementation of this system are envisaged as an efficient solution for the
next generation of uHealth systems.

26.D. Meere, |I. Gancheyv, Z. Ji, M. O’'Droma. 2013. “Contextualised mLearning Service
Delivery through a Multi-Agent Platform”. International Journal of Computational
Intelligence Studies (IJCISTUDIES), Inderscience Publishers, Vol. 2, No. 3/4,
November, Pp. 218-240. ISSN: 1755-4977.

A multi-agent-based platform, designed to incorporate mobile devices into educational practices, is presented in
this paper. The platform builds on the InfoStation paradigm. Together with the rationale behind the multi-agent
approach, the operations and interactions of agents with the platform’s underlying data structures are discussed.
Details on the contextualisation of delivered service content together with supporting mechanisms are also
presented. This contextualisation function enables system adaptation in response to the varying operating
environments inherent to this type of wireless access architecture, and to the service delivery modes dictated by,
or matched to, the personal context of the user. The educational opportunities thereby created such as support for
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dispersed distance learning and enriched learning environments are discussed. Future directions for the
development of this platform are also outlined.

27.1. Ganchev, D. Meere, Z. Ji, M. O’Droma. 2013. “An Agent-based mTest and
mAssessment Service Delivery Platform”. International Journal of Digital Society
(1JDS), Special Issue, Vol. 1, Issue 1, Pp. 826-835. Publishers: Infonomics Society, UK.
ISSN: 2040 2570 (Online).

Within this paper, an InfoStation-based multiagent architecture is presented, which provides the infrastructure to
support the delivery of contextualised mobile assessments in the form of mTests, which could be utilised to
enhance more traditional localised educational practices or indeed to provide additional tools to support distance
learning. The utilisation of a multi-agent system architecture, incorporating the personal mobile devices of learners,
is described. The main architectural components within the system are discussed, detailing the functionality
required in delivering effective assessments and feedback to learners. As well as this, the continuing client-side
developments, including the current research geared towards the incorporation of HTMLS is detailed. Finally, the
system functionality required for effective service management by educators is detailed.

28.1. Ganchev, Z. Ji, D. Meere, M. O’'Droma. 2012. “A Local WBC System Operating
Across a University Campus”. Cyber Journals: Multidisciplinary Journals in Science
and Technology, Journal of Selected Areas in Telecommunications (JSAT), September
Edition, Pp. 1-7. ISSN: 1925-2676 (Online).

A local wireless billboard channel (WBC) system, operating across a university campus and supporting
contextualized advertisement of services to students and staff members for subsequent service discovery and
association, is proposed in this paper. A description of the main wireless services available on campus is provided.
Design and implementation aspects of the system's software architecture are outlined.

29.D. Meere, Z. Ji, I. Ganchev, M. O’'Droma. 2012. “A Framework Design for Utilization
in Facilitating Contextualised mLearning”. GSTF International Journal on Computing
(JoC), Vol. 1, No. 4, January, Pp. 81-87. ISSN: 2010-2283. DOI: 10.5176_2010-
2283 _1.4.96.

This paper presents an intelligent, light-weight, distributed and Java-based framework design for the presentation
of mobile services (mServices) within a mobile elLearning (mLearning) InfoStation-based environment. The
framework has been developed by incorporating inversion of control (IoC) design patterns and is maintained by a
light-weight HTTP container. A multi-agent system (MAS) acts as a bridge between the mService applications and
mobile users. The concept for the light-weight, intelligent and distributed design of the framework is presented.

30.Z. Ji, D. Meere, |. Ganchev, M. O’Droma. 2012. “Implementation and Deployment of
an Intelligent Framework for Utilization within an InfoStation Environment”. Journal
of Software, Academy Publisher, Vol. 7, No. 5, May, Pp. 935-942. ISSN: 1796-217X.
DOI: 10.4304/jsw.7.5.935-942. SUR=0,196 (pepepupara e SCOPUS)

This paper details the design and implementation of an intelligent, light-weight, distributed Java platform based
framework for the provision of mobile services (mServices) within an InfoStation-based mLearning environment. A
multi-agent system, acting as a conduit between the mService applications and the mobile users is detailed. The
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deployment of this system for the integration of the supported services into a blended learning experience for
system users is also outlined.

31.D. Meere, |I. Ganchev, M. O’Droma, P. Noonan, S. Hayes. 2011. “Using Mobile Phones
as Tools for Enhanced Blended Learning”. Journal of International Scientific
Publications: Educational Alternatives, Vol. 9, Part 1, September, Pp. 157-175. ISSN:
1313-2571.

Developments of a context-sensitive InfoStation-based architecture, tasked with supporting the provision of mobile
information services within a University domain, are outlined in this paper. These services, designed to
complement the traditional educational practices, provide an enhanced blended learning experience for students,
and as such aid the students assimilation of the presented information. The developments described are focused
on exploitation of the greatly expanding functionality, including the multi-media capabilities of modern handheld
mobile devices. It also forges experience in the greater integration, exploitation, utilization and management of
these modern wireless technologies in educational environments.

32.S. Stoyanov, I. Ganchev, D. Mitev, V. Valkanov, M. O’Droma. 2011. “Service-oriented
and Agent-based Architecture Supporting Adaptable, Scenario-based and Context-
aware Provision of Mobile E-learning Services”. International Journal of Computer
Information Systems and Industrial Management Applications (1JCISIM), Vol. 3, Pp.
771-779. Dynamic Publishers, Inc., USA. ISSN: 2150-7988.

This paper describes an OMG’s MDA-based approach for the development of a service-oriented and agent-based
middleware architecture supporting flexible and adaptable, scenario-based and context-aware provision of mobile
e-Learning services within InfoStation wireless environments. Considering the system development as a process of
iterations, the approach provides an extensive ability to examine different development aspects and extend the
system architecture step by step. The first two iterations, namely the base middleware architecture and the
scenario-based management, are described in detail. A simulation environment used for testing the architecture is
also presented.

33.L. Merwick, |I. Ganchev, M. O’'Droma. 2010. “Intelligent Messaging Service in an
InfoStation-based University Network”. International Journal of Computer Science &
Emerging Technologies (IJCSET), Vol. 1, Issue 4, December, Pp. 287-298. E-ISSN:
2044-6004.

This paper shows how a communication infrastructure consisting of mobile devices, InfoStations and an intelligent
gateway can be combined to create a messaging service for a campus sized area. It allows for fast and efficient
delivery of messages to a group of users through the provision of two-tier address space architecture. A particularly
novel part is the creation of an intelligent central message processing agent which decides which device, and in
what format, the message should be forwarded based on a user’s preferences and the presence (or not) of their
registered devices on the network. The benefit of this ‘Intelligent Assistant’ is the delivery of messages to a user on
the device they are most likely to be able to access at any moment in time and thus deliver messages in a timely
manner. A system was successfully prototyped which could deliver messages in SMS and email format and was
designed so that further message formats could easily be integrated.
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34.S. Stoyanov, |I. Gancheyv, I. Popchev, I. Dimitrov. 2010. “Request Globalization in an
InfoStation Network”. Comptes rendus de I’Académie bulgare des Sciences, Tome 63,
No. 6, Pp. 901-908. ISSN: 1310-1331. IF= 0,219 / SUR=0,215 (pecpepupaHa e Web
of Science u SCOPUS)

This paper considers the problem of finding an optimal deployment of information resources on an InfoStation
network in order to minimize the overhead and reduce the time needed to satisfy user requests for resources. Two
formal models are developed for formalizing the problem — a static model and a dynamic model. Ideas of how to
use these models for solving the problem of optimal deployment of resources are presented.

35.D. Brogan, |I. Ganchev, M. O’Droma. 2009. “A-WING: an ad hoc wireless inter-
network gateway”. International Journal of Network Management, John Wiley &
Sons, Vol. 19, Issue 4, July/August, Pp. 253-269. ISSN: 1055-7148. E-ISSN: 1099-1190.
DOI: 10.1002/nem.701. SUR=0,313 (pecpepuparHa e Web of Science u SCOPUS)

This paper presents a design and implementation of a novel ad hoc wireless inter-network gateway and research
platform (A-WING) which supports heterogeneous wireless and wired networking infrastructures and ad hoc
wireless protocols. The driving goal is to explore and realize ways of increasing the ‘always best connected’ options
for mobile wireless devices. The platform currently supports IEEE 802.11 (Wi-Fi), IEEE 802.3 (Ethernet), Bluetooth,
IPv4, IPv6, broadcasting and multicasting, stream and datagram transport protocols. The gateway can be readily
expanded by the addition of new functionality or support for other networking hardware. This functional variety
and inbuilt extensibility ensures that A-WING can facilitate research into multi-mode multi-protocol wireless
networking. The A-WING design is based on a new generic description of link layer services called the ‘9Cs’ and
includes a new method for the hierarchical description of networks incorporating nodes with multiple interfaces
together with the development of a new XML schema for network, node and interface descriptive inter-nodal
messaging.

36.S. Stoyanov, |I. Ganchev, I. Popchev, M. O’'Droma. 2008. “An Approach to the
Development of InfoStation-Based elearning Architectures”. Comptes rendus de
I’Académie bulgare des Sciences, Tome 61, No. 9, Pp. 1189-1198. ISSN: 1310-1331.
IF= 0,152 /| SUR=0,193 (pecpepuparna e Web of Science u SCOPUS)

The paper provides a general description of an approach for the development of InfoStation-based elearning
architectures. The approach adopts the ideas suggested in the MDA specification of OMG. The three levels of the
prototype system architecture, developed by following this approach, are discussed in detail. The resultant
InfoStation-based network architecture provides mobile access to electronic services (eServices) and electronic
content (eContent), for users equipped with mobile wireless devices, via a set of InfoStations deployed in key
points around a university campus.

37.1. Ganchev, M. O’Droma, D. Meere. 2008. “Intelligent Car Parking Locator Service”.
International Journal "Information Technologies and Knowledge" (1J ITK), Vol. 2, No.
10, Pp. 166-173. ISSN: 1313 -0455_printed, -048X_online, -0501_CD/DVD.

This paper presents an InfoStation-based multi-agent system facilitating a Car Parking Locator service provision
within a University Campus. The system network architecture is outlined, illustrating its functioning during the
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service provision. A detailed description of the Car Parking Locator service is given and the system entities’
interaction is described. System implementation approaches are also considered.

38.1. Gancheyv, S. Stojanov, M. O’Droma, D. Meere. 2008. “InfoStation-based Adaptable
Provision of m-Learning Services: Main Scenarios”. International Journal
“Information Technologies and Knowledge" (1J ITK), Vol. 2, No. 5, Pp. 475-482. ISSN:
1313 -0455printed, -048X_online, -0501_CD/DVD.

This paper presents an adaptable InfoStation-based multi-agent system facilitating the mobile elearning
(mLearning) service provision within a University Campus. A horizontal view of the network architecture is
presented. Main communications scenarios are considered by describing the detailed interaction of the system
entities involved in the mLearning service provision. The mTest service is explored as a practical example. System
implementation approaches are also considered.

39.1. Ganchey, S. Stojanov, M. O’Droma, D. Meere. 2007. “An InfoStation-Based Multi-
Agent System Supporting Intelligent Mobile Services Across a University Campus”.
Journal of Computers, Vol. 2, Issue 3, Academy Publisher, May, Pp. 21-33. ISSN:
1796-203X. SUR=0,112 (pedpepupana e SCOPUS)

This paper presents an InfoStation-based multi-agent system, which provides mobile services (mServices) across a
University Campus. A description of some of the mServices along with sample interactions among entities is
provided. Technologies for delivering of these services are discussed and approaches for the system
implementation and structuring are considered.

40. M. O’'Droma, |I. Ganchev, H. Chaouchi, H. Aghvami, V. Friderikos. 2006. “*Always Best
Connected and Served™ Vision for a Future Wireless World”. Journal of Information
Technologies and Control, Year IV, No 3-4/2006, Pp. 25-37+42. ISSN: 1312-2622.

The evolution of a fully ‘Always Best Connected and Served’ (ABC&S) enabled future wireless world paradigm is
addressed in this paper. The goal is to propose aspects of a novel vision together with the consequential strategic
requirements and potential solutions for system architectural and protocol development. Subjective and objective
aspects of the ABC&S concept from the viewpoints of the various wireless network ‘players’ — user, access network
provider (ANP), teleservice provider (TSP), and terminal manufacturer — are delved into. As primarily ABC&S is an
end-user’s issue this perspective is given priority. The important roles and influence on ABC&S realization of ANPs
and TSPs is also considered. An illustrative hypothetical ABC&S action scenario is presented. Proposals for an
ABC&S communication cross-layer protocol reference model, network architectural components and management
protocol are set out, together with a schematic outline of an operational user-friendly ABC&S terminal. These are
largely in line with a subscriber-based business model. Aspects in line with a consumer-based business model are
also treated. These include approaches towards the servicing of ABC&S needs by means of an open multi-access
wireless networks environment with open standards on some key issues such as advertising net-work presence and
various profiles on standardized ‘wireless billboard channels’ (WBC), and third-party management of
Authentication, Authorization and Accounting (3P-AAA) functionality.

41.H. Chaouchi, I. Armuelles, I. Ganchev, M. O’'Droma, N. Kubinidze. 2006. “Signalling
Analysis in Integrated 4G Networks”. International Journal of Network Management,
Vol. 16, Issue 1, January/February, Pp. 59-78, John Wiley & Sons, Ltd., ISSN: 1055-
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7148. E-ISSN: 1099-1190. DOI: 10.1002/nem.589. SJR=0,355 (pegepupaHa s
SCOPUS)

In the emerging integrated 4G networks one of the issues is the signalling of information related to different
control purposes such as QoS, mobility and security signalling. In fact, some questions such as which are the
candidate signalling protocols, and which approach of integrated signalling to be adopted (unified versus non-
unified) need to be considered in the context of the emerging 4G integrated network. This is precisely the scope of
this paper. We first identify the requirements related to mobility, security/AAA and QoS signalling, then we
consider candidate signalling protocols and we propose possible approaches in the integration of signalling in the
context of 4G networks.

42.1. Ganchev, M. S. O’Droma, M. Siebert, F. Bader, H. Chaouchi, I. Armuelles, I.
Demeure, F. McEvoy. 2006. “A 4G Generic ANWIRE System and Service Integration
Architecture”. ACM SIGMOBILE Mobile Computing and Communications Review, Vol.
10, No. 1, January, Pp. 13-30.

This paper proposes a 4G ‘Generic ANWIRE system and service Integration Architecture’ (GAIA). The relationship
between the different GAIA domains is explained and interaction between their functional entities is shown in
order to explore various GAIA properties. An overview of the relevant topics related to the GAIA architecture and
its respective elements is given. A well-based summary on system integration efforts of previous projects is
provided as a basis for deriving of various requirements for GAIA. New two-phase business model to accommodate
the 4G development is proposed and justified. Finally, a new reference communication model of a future 4G
wireless system is proposed and GAIA interdomain signalling issues are discussed.

43.S. Stoyanov, |I. Gancheyv, I. Popchev, M. O’Droma. 2005. “From CBT to e-Learning”.
Journal of Information Technologies and Control, Year Ill, No. 4/2005, Pp. 2-10,
ISSN: 1312-2622.

Two basic concepts, significant for the development of software in support of the learning process, are formally
presented, distinguished and compared. The first, Computer Based Training (CBT), is used as a starting point for the
development of a means for learning support. The second, eLearning, is used as a reference point for long-term
research and development of education and learning using the full potential of electronic media and technology.
The paper includes a demonstration of an approach for the development of information systems for education,
based on clear differentiation between these two concepts.

44.F. McEvoy, |l. Ganchev, M. O’Droma. 2005. “New Third-Party AAA Architecture and
Diameter Application for 4GWW”. Proc. of the 16th Annual IEEE International
Symposium on Personal Indoor and Mobile Radio Communications (IEEE PIMRC
2005), Vol. 3, Pp. 1984-1988, 11-14 September, Berlin, Germany. ISBN: 978-3-8007-
2909-8. SUR=0,312 (pepepupara e SCOPUS)

This paper' proposes a new third-party AAA (3P-AAA) supporting architecture, with which to serve a more
Consumer-based Business Model (CBM) for fourth generation wireless world (4GWW). A new Diameter 3P-AAA
application is suggested as a base signaling protocol solution option to serve this architecture. The command and
response messages necessary for this application are identified and elaborated.
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45.N. Kubinidze, M. O’Droma, |I. Ganchev. 2004. “Intersystem End-to-End QoS Provision
in 4G Heterogeneous Networks”. Transactions on Computers, WSEAS, Issue 5, Vol. 3,
November, Pp. 1355-1360. ISSN: 1109-2750.

The paper presents an IP-based multi-service approach for end-to-end (E2E) Quality of Service (QoS) provision and
discusses it in the context and perspective of the fourth generation (4G) networks. Particular emphasis is placed on
distribution of functionalities between core, edge, multi-access networks and mobile host. Existing QoS
mechanisms are briefly discussed and possible QoS mapping techniques between various wireless and fixed
protocols, namely GPRS/UMTS and MPLS/DiffServ are proposed and evaluated. Intersystem E2E QoS support
model provided across different network parts and suitable for deployment in 4G heterogeneous network
environment is presented. Two options for E2E QoS provision are specified and consequent shifting of
functionalities of the core, edge and multi-access networks are demonstrated and justified.

46.H. Zhang, I. Ganchev, N.S. Nikolov, M. O’Droma. 2017. “Weighted Item Ranking for
Pairwise Matrix Factorization”. Proc. of 2nd International South-East European
Design Automation, Computer Engineering, Computer Networks and Social Media
Conference (SEEDA-CECNSM 2017). Pp. x1-x5. 23-25 September, Kastoria, Greece.
(accepted)

Recommendation systems employed on the Internet aim to serve users by recommending items which will likely be
of interest to them. The recommendation problem could be cast as either a rating estimation problem which aims
to predict as accurately as possible for a user the rating values of items which are yet unrated by that user, or as a
ranking problem which aims to find the top-k ranked items that would be of most interest to a user, which s/he has
not ranked yet. In contexts where explicit item ratings of other users may not be available, the ranking prediction
could be more important than the rating prediction. Most of the existing ranking-based prediction approaches
consider items as having equal weights which is not always the case. Different weights of items could be regarded
as a reflection of items’ importance, or desirability, to users. In this paper, we propose to integrate variable item
weights with a ranking-based matrix factorization model, where learning is driven by Bayesian Personalized Ranking
(BPR). Two ranking-based models utilizing different-weight learning methods are proposed and the performance of
both models is confirmed as being better than the standard BPR method.

47.R. Goleva, R. Stainov, N. Kletnikov, J. Achkoski, S. Mirtchev, |I. Ganchev. 2017.
“Performance Analysis of End-to-End Sensor-to-Cloud Personal Living Platform”.
Proc. of International Workshop on 1oT, M2M and Healthcare (IMH 2017). Pp. x1-x7.
18-20 September, Lund, Sweden. (accepted)

This paper presents a performance analysis of the end-to-end sensor-to-cloud personal living platform. The analysis
is based on a typical architecture starting from a single sensor and actuator and continuing to the virtualized
services at smart dust, dew, fog and cloud level. The system is diverse and allows interconnection of different
sensors/actuators technologies directly or throughout gateways. The experiments in a living lab presented use
energy harvesters and ZigBee PRO sensors. The results from sensor network are applicable for non-real-time and
non-critical data connection. As a final conclusion, it is claimed that for critical and non-critical measurements that
need to be supported in a typical living environment there is a necessity to use different priorities of the services
and different sensors as well.
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48.H. Zhang, |I. Ganchev, N.S. Nikolov, Z. Ji, M. O’Droma. 2017. “Weighted Matrix
Factorization with Bayesian Personalized Ranking”. Proc. of 2017 SAl Computing
Conference. Pp. 307-311. 18-20 July, London, UK. ISBN: 978-1-5090-5443-5/17.

This paper proposes an improvement to item recommendation systems based on collaborative filtering (CF) with
implicit feedback data. Combined with the Bayesian Personalized Ranking (BPR) optimization approach,
recommended for implicit-only feedback contexts, CF has been shown to be effective in generating accurate
recommendations. The method, based on the assumption that a user prefers a consumed item to an unconsumed
item, aims to maximize the difference of predicted scores between these items for each user. In most of the
existing CF recommendation methods, all items are assigned the same weight, which of course is not the case in
reality. In this paper, a new improved matrix factorization (MF) approach is proposed where the weights of items
are allowed to vary and be reflective of items’ importance or their desirability to a user. The scheme integrates
these item weights as appropriate and utilizes a dynamic learning model where learning is driven by BPR. The
performance of the proposed method is tested against the traditional MF. Tests confirm that better accuracy can
be indeed achieved by the proposed method.

49.1. Gancheyv, Z. Ji, M. O'Droma. 2017. “An loT-based Smart Electric Heating Control
System: Design and Implementation”. Proc. 9th International Conference on
Ubiquitous and Future Networks (ICUFN 2017), Pp. 760-762. 4-7 July. Milan, Italy.
ISBN: 978-1-5090-4749-9/17. ISSN: 2165-8528. SJR2016=0,176 (pedepupaHa e
SCOPUS)

This paper presents the design and realization of an loT-based smart electric heating control system for homes,
offices, schools, community centres, and the like. The architecture proposed provides a gateway to the loT cloud
for the control system through a Data Transfer Unit (DTU) which sends the sensor data to an loT centre via a TCP
server over a GPRS/Wi-Fi wireless interface and receives energy telecommands for the controllers, which thus
switch off, on or adjust electric heating operation. The hardware and software descriptions set out here are from a
small pilot system which was successfully designed and implemented.

50.H. Zhang, |I. Ganchev, N.S. Nikolov, Z. Ji, M. O’Droma. 2017. “Hybrid
Recommendation for Sparse Rating Matrix: A Heterogeneous Information Network
Approach”. Proc. of 2017 IEEE 2nd Advanced Information Technology, Electronic and
Automation Control Conference (IEEE IAEAC 2017). Pp. 740-744. 25-26 March,
Chongqing, China. ISBN: 978-1-4673-8979-2/17. BEST PAPER AWARD

Exploiting additional item meta-data is proposed in this paper for solving data sparsity and cold start problems
found in item-based collaborative filtering (CF) techniques, which are employed in recommendation systems.
Additional item meta-data provides the foundation for generating a heterogeneous information network (HIN). The
proposed approach is to enrich the item-based CF with diverse types of relationships existing between items in the
HIN, to overcome the sparsity issue from implicit user feedback. Bayesian personalized ranking optimization
technique is used for estimation and its performance is evaluated by comparing the results with the traditional
item-based CF. The experimental tests prove that the proposed approach achieves better accuracy.

51.1. Gancheyv, Z. Ji, M. O'Droma. 2017. “Designing an loT Wireless-based Air Quality
Index Monitoring and Publishing System”. Royal Irish Academy 18th URSI Research
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Colloquium “Communications and Radio Science for a Smarter World”, Pp. 16-19. 8-9
March. RIA, Dublin, Ireland. Proceedings Book (ORIA; ISBN: 978-1-908997-60-9).

This paper presents the design and realization of a wireless-based Air Quality Index (AQI) monitoring and publishing
system for daily or live reporting of geo-grid resolved air quality. Each geo-grid point includes a variety of pollution
sensors connected with an ultra-low-power geo-grid identified Data Transfer Unit (DTU) via a digital serial port or
an analog current port. The DTU sends the sensor data to a Hadoop cluster through a data-to-data (D2D)
transparent Transmission Control Protocol (TCP) server via a GPRS/Wi-Fi wireless interface. A full pilot AQl system
was successfully implemented and tested, and its use demonstrated.

52.1. Ganchev, Z. Ji, M. O'Droma. 2016. “Designing a Low-Cost Data Transfer Unit for
Use in 1oT Applications”. Proc. of the 8th International Congress on Ultra Modern
Telecommunications and Control Systems (ICUMT 2016). Pp. 11-14. 18-20 October,
Lisbon, Portugal. ISBN: 978-1-4673-8817-7/16. DOI: 10.1109/1CUMT.2016.7765337.
(pepepupaHa e Web of Science u SCOPUS)

This paper presents the design and realization of a small, robust, low-cost and easily accessible data transfer unit
(DTU), acting as a gateway between a wireless sensor network (WSN) and a corresponding information center
(server) operating on the Internet. The unit consists of an Advanced RISC Machine (ARM) microcontroller unit
(MCU), a General Packet Radio Service (GPRS) module, and a power supply module. The DTU was successfully
tested and its use demonstrated.

53.A. Mauthe, D. Hutchison, E. K. Cetinkayay, I. Gancheyv, J. Rak, J. P.G. Sterbenz, M.
Gunkel, P. Smith, T. Gomes. 2016. “Disaster-Resilient Communication Networks:
Principles and Best Practices”. Proc. of the 8th International Workshop on Resilient
Networks Design and Modeling (RNDM 2016). Pp. 1-10. 13-15 September, Halmstad,
Sweden. ISBN: 978-1-4673-9023-1/16. DOI: 10.1109/RNDM.2016.7608262.
SJR=0,113 (pecpepupaHa e Web of Science u SCOPUS)

Communication network failures that are caused by disasters, such as hurricanes, earthquakes and cyber-attacks,
can have significant economic and societal impact. To address this problem, the research community has been
investigating approaches to network resilience for several years. However, aside from well-established techniques,
many of these solutions have not found their way into operational environments. The RECODIS COST Action aims to
address this shortcoming by providing solutions that are tailored to specific types of challenge, whilst considering
the wider socio-economic issues that are associated with their deployment. To support this goal, this paper
presents an overview of some of the foundational related work on network resilience, covering topics such as
measuring resilience and resilient network architectures, amongst others. In addition, it provides insights into
current operational best practices for ensuring the resilience of carrier-grade communication networks.

54.H. Zhang, |. Ganchev, N. S. Nikolov, M. O'Droma. 2016. “A Trust-Enriched Approach
for Item-Based Collaborative Filtering Recommendations”. Proc. of the IEEE 12th
International Conference on Intelligent Computer Communication and Processing
(2016 IEEE ICCP). Pp. 65-68. 8-10 September, Cluj-Napoca, Romania. ISBN: 978-1-
5090-3899-2/16. DOI: 10.1109/1CCP.2016.7737124. SJR=0,126 (pepepuparHa e Web
of Science u SCOPUS)

19



The item-based collaborative filtering (CF) is one of the most successful approaches utilized by the
recommendation systems. The basic concept behind it is to recommend those items to users which are similar to
other items that these users have been interested in recently. This paper proposes a hybrid method that integrates
user trust relations with item-based CF. This is achieved by incorporating user social similarities into the
computation of item similarities. Performance evaluation of the proposed method is done by comparing the results
with the traditional item-based CF. The experiment results demonstrate that the proposed approach achieves
better accuracy.

55.1. Gancheyv, Z. Ji, M. O'Droma. 2016. “A Conceptual Framework for Building a Mobile
Services' Recommendation Engine”. Proc. of the IEEE 8' International Conference
'Intelligent Systems' (IEEE IS 2016). Pp. 285-289. 4-6 September, Sofia, Bulgaria.
ISBN: 978-1-5090-1353-1/16. DOI: 10.1109/15.2016.7737435. SJR2015=0,120
(pepepupaHa e Web of Science u SCOPUS)

This paper presents a conceptual framework for building a recommendation engine for use in the ubiquitous
consumer wireless world (UCWW). The framework is based on the Lambda Architecture and as such provides real-
time recommendations at the speed layer and off-time analytical operations at the batch layer. Moreover, at the
speed layer, a root server is used for updating the real-time recommendation algorithms and dispatching the
processing of users’ information to different recommendation servers for load balancing with a consistent hash
algorithm. At the batch layer, a number of off-line machine learning algorithms are utilized for items analyzing, user
profiling based on raw data, and sending the results to the serving layer. At the end, a decision server formats
recommendations for ‘best’ service instances, which are sent back to users for effecting an always best connected
and best served (ABC&S) experience.

56.1. Gancheyv, Z. Ji, M. O'Droma. 2016. “The Creation of a Data Management Platform
for Use in the UCWW"”. Proc. of 2016 SAl Computing Conference. Pp. 585-588. 13-15
July, London, UK. ISBN: 978-1-4673-8460-5/16. DOI: 10.1109/SAI.2016.7556040.
(pepepupaHa e Web of Science u SCOPUS)

This paper presents a cloud-based Data Management Platform (DMP) for use in the Ubiquitous Consumer Wireless
World (UCWW) environment for the management of raw data, i.e., for turning ‘big data’ logs of consumers’ mobile
services activities into actionable analytic dataset, supporting an enhanced Always Best Connected and best Served
(ABC&S) access to mobile services. It facilitates the provision of enriched consumer profiling to the real-time service
recommendation system utilized within the UCWW. Details of the DMP design and implementation are provided.

57.1. Ganchev, Z. Ji, M. O'Droma. 2015. “A Distributed Cloud-based Service
Recommendation System”. Proc. of the 2015 International Conference on Computing
and Network Communications (CoCoNet'15). Pp. 212-215. 16-19 December,
Trivandrum, India. ISBN: 978-1-4673-7309-8/15. DOI:
10.1109/CoCoNet.2015.7411189. Library of Congress: CFP15C74-USB. (pegepupaHa e
Web of Science u SCOPUS)

A distributed cloud-based service recommendation system, used to discover and suggest to mobile users
(consumers) the ‘best’ mobile services in the emerging ubiquitous consumer wireless world (UCWW), is described.
The system - built with Hadoop, Storm, and Kafka - will allow consumers to receive timely recommendations about
the ‘best’ instances of mobile services, they are interested in, anywhere-anytime-anyhow.
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58.H. Zhang, N. S. Nikolov, |. Ganchev. 2015. “UCWW Semantic-Based Service
Recommendation Framework”. Proc. of the 2015 IEEE International Symposium on
Technology in Society (IEEE ISTAS 2015). Pp. x1-x6, 11-12 November, Dublin, Ireland.
ISBN: 978-1-4799-8283-7. DOI: 10.1109/ISTAS.2015.7439435 (pegpepupaHa e Web of
Science u SCOPUS)

Context-aware recommendation systems make recommendations by adapting to user's specific situation, and thus
by exploring both the user preferences and the environment. This paper proposes a context-aware service
recommendation framework utilising semantic knowledge in the Ubiquitous Consumer Wireless World (UCWW).
The main objective of the framework is to provide users with the 'best' service instances that match their dynamic,
contextualised and personalised requirements and expectations, thereby aligning to the always best connected and
best served (ABC&S) paradigm. In the proposed framework, services and their related attributes are modeled
dynamically as a heterogeneous network, based on a given network schema. Then, profile kernels — referring to the
minimal set of features describing the user preferences — are extracted to model the user profiles. Subsequently, a
recommendation engine, considering both the user profiles and current context, is applied to recommend ‘best’
service instances to users.

59.1. Gancheyv, Z. Ji, M. O’'Droma. 2015. “Making the UCWW a Reality”. Proc. of the
2015 IEEE International Symposium on Technology in Society (IEEE ISTAS 2015). Pp.
x1-x4, 11-12 November, Dublin, Ireland. ISBN: 978-1-4799-8283-7. DOI:
10.1109/1STAS.2015.7439435 (pegpepupaHa e Web of Science u SCOPUS)

This paper reports on the development of a novel cloud-based next generation networking (NGN) system
prototype, built on the revolutionary concept for the realization of the next phase of a NGN-based consumer-
oriented wireless networking, founded on the key attributes of the Ubiquitous Consumer Wireless World (UCWW).
Design aspects and potential societal impact are presented.

60.1. Gancheyv, Z. Ji, M. O’'Droma, C. Dai. 2015. “A CIM System for Use in the UCWW".
Proc. of the 2015 International Conference on Cyber-Enabled Distributed Computing
and Knowledge Discovery (CyberC 2015). Pp. 72-75, 17-19 September, Xi'an, China.
ISBN: 978-1-4673-9200-6/15. DOI: 10.1109/CyberC.2015.63. SJR=0,128
(pepepupaHa e Web of Science u SCOPUS)

This paper describes the design and development of a Consumer ldentity Module (CIM) system for use in the
emerging ubiquitous consumer wireless world (UCWW). The CIM system includes a smart-card, a client application,
and a server application. Inserted into an intelligent mobile terminal, the CIM card provides a trusted execution
environment for mobile applications. The smart-card application maintains the user identification, user profile,
credit card information, terminal’s IPv6 address, 3P-AAA data, X.509 certification, etc. After being successfully
authenticated by the CIM system, the mobile user is able to receive the ‘best’ service instances from the UCWW
cloud under the always best connected and best served (ABC&S) paradigm.

61.Z. Ji, l. Ganchev, M. O’Droma, T. Ding. 2014. “A Distributed Redis Framework for Use
in the UCWW”. Proc. of the IEEE International Conference on Cyber-Enabled
Distributed Computing and Knowledge Discovery (IEEE CyberC 2014). Pp. 241-244,
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10-12 October, Shanghai, China. ISBN: 978-1-4799-6236-5/14. DOI:
10.1109/CyberC.2014.50. SUR=0,102 (pedpepupara e Web of Science u SCOPUS)

The performance of data access plays an important role for the applications of the emerging ubiquitous consumer
wireless world (UCWW). As a ‘Not only SQL’ (NoSQL) database, Redis has been deployed in the UCWW cloud as an
open-source key value store acting as the key component in the system. Given the limited performance of a single
Redis node, to improve the system’s performance and handle large amounts of requests from the web applications
in the UCWW system, a distributed Redis framework has been designed and is proposed in this paper. Considering
the complex management of the Redis cluster, in the distributed Redis framework the ZooKeeper is used to
manage the Redis nodes at the database layer and service governance is utilized at the service layer. With this
layered design, the resultant framework is flexible and scalable, and could be easily integrated into the UCWW
cloud.

62.Z. Ji, I. Ganchev, M. O’'Droma. 2014. “An InfoStation-based Distributed mLearning
System”. Proc. of the 8th International Conference on Next Generation Mobile Apps,
Services and Technologies (NGMAST 2014). Pp. 137-140, 10-12 September,
University of Oxford, Oxford, UK. ISBN: 978-1-4799-5073-7/14. DOI:
10.1109/NGMAST.2014.22. SUR=0,242 (pegpepupaHa e Web of Science u SCOPUS)

Within this paper, a client-server mobile e-Learning (mLearning) system is presented, which operates within an
InfoStation-based networking environment for the provision of mobile services to users under the always best
connected and best served (ABC&S) paradigm. A light-weight distributed framework is utilized for service
governance on the server side, along with a generic Android mobile application operating on the client side. This
distributed design helps improve the system’s reliability and performance as it allows mlLearning services to be
deployed on multiple machines located in different areas.

63.Z. Ji, . Ganchev, M. O’'Droma, X. Zhang. 2014. “A Cloud-Based Intelligent Car Parking
Service for Smart Cities”. Proc. of the 31st URSI General Assembly and Scientific
Symposium of the International Union of Radio Science (URSI GASS 2014), Pp. 1-4,
16-23 August, Beijing, China. ISBN: 978-1-4673-5225-3/14. DOI:
10.1109/URSIGASS.2014.6929280. SJR=0,138 (pegepupana e Web of Science u
SCOPUS)

This paper presents the generic concept of using cloud-based intelligent car parking services in smart cities, as an
important application deployed on the Internet of Things (loT) paradigm. The corresponding loT sub-system
includes sensor layer, communication layer, and application layer. A high-level view of the system architecture is
outlined. To demonstrate the provision of car parking services with the proposed platform, a cloud-based
intelligent car parking system for use within a University campus is described along with details of its design and
implementation.

64.1. Ganchev, Z. Ji, M. O’'Droma. 2014. “A Generic loT Architecture for Smart Cities”.
Proc. of the 25th IET Irish Signals & Systems Conference 2014 and 2014 China-
Ireland International Conference on Information and Communications Technologies
(1SSC 2014/CIICT 2014), Pp. 196-199, 26-27 June, Limerick, Ireland. ISBN: 978-1-
84919-924-7. DOI: 10.1049/cp.2014.0684. (pecpepupaHa 6 SCOPUS)
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In the Cluster of European Research Projects (CERP) report, the Internet of Things (loT) is defined as an integrated
part of the future Internet, which ensures that ‘things’ with identities can communicate with each other. 10T will be
applied in different areas, e.g. smart cities, agriculture, energy, environment protection, health, home automation,
etc. However, if different 10T applications are based on different architectures, this will prevent the 10T co-building,
convergence, and openness. To reduce investments in the loT area, a top-down architectural principles need to be
followed to unify the design. This paper provides classification of the loT platforms and proposes a top-level generic
loT architecture particularly suited for the creation of smart cities.

65.1. Ganchev, S. Stoyanov, D. Meere, |I. Dimitrov, M. O’'Droma. 2014. “The InfoStation
Paradigm - Past, Present and Future Developments”. Proc. of the International
Conference “From DelC to VelSpace”, Pp. 83-94. 26-28 March, Plovdiv, Bulgaria.
Third Millennium Media Publications. ISBN: 0-9545660-2-5.

This paper details the InfoStation paradigm, upon which modern mLearning systems could be successfully built. The
origins of this paradigm are discussed by identifying the reasons for the paradigm’s inception and how this design
approach was intended to aid the delivery of wireless data services. The state-of-the-art of the InfoStation-based
infrastructures, designed to facilitate the delivery of mobile services (mServices) within an educational institution
area is then presented. The InfoStation network architecture is described detailing each of the components which
comprise the three tiers. Also discussed is a high-level view of the process through which each of the main system
components collaborates in order to facilitate the delivery of various mServices. Future directions for research and
development in this area are set up at the end.

66.D. Meere, |I. Ganchev, M. O’Droma. 2014. “The Evolution of mlLearning and
Leveraging Technology into Educational Practices”. Proc. of the International
Conference “From DelC to VelSpace”, Pp. 199-206. 26-28 March, Plovdiv, Bulgaria.
Third Millennium Media Publications. ISBN: 0-9545660-2-5.

This paper presents an overview of a multi-agent platform designed to facilitate the effective incorporation of
mobile devices into educational practices, through the delivery of contextualized and personalized services. Details
on the contextualisation of delivered service content together with supporting mechanisms are presented. This
contextualization functionality enables the system to adapt in response to varying operating environments, and to
the service delivery modes dictated by, or matched to, the personal context of the user.

67.Z. Ji, Y. An, |. Ganchev, M. O’Droma. 2013. “The mServices GUI Architectures Design
for the mLearning System”. Proc. of the IEEE International Conference on Cyber-
Enabled Distributed Computing and Knowledge Discovery (IEEE CyberC 2013), Pp.
243-246. 10-13 October, Beijing, China. ISBN: 978-0-7695-5106-7/13. DOI:
10.1109/CyberC.2013.47. SUR=0,108 (pegpepupaHa e Web of Science u SCOPUS)

The design of a mobile services (mServices) Graphical User Interface (GUI) architecture for use in mobile eLearning
(mLearning) systems is presented in this paper. The architecture is developed based on the Google Web Toolkit
(GWT) - a development toolkit for building and optimizing complex multi-platform web-based applications. It is well
suited for developing different mService applications, i.e., mTest, mLecture, mLibrary, etc. The architecture is
implemented with the Observer and the Model View Controller (MVC) design patterns. Together with the Twitter’s
bootstrap Cascading Style Sheets level three (CSS3), the created mService applications can run in the modern
browsers, i.e., Chrome, Firefox, Internet Explorer, Opera, and Safari.
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68.Z. Ji, X. Zhang, |I. Ganchev, M. O’'Droma. 2013. “Development of a Sencha-Touch
mTest Mobile App for a mLearning System”. Proc. of the 13th IEEE International
Conference on Advanced Learning Technologies (IEEE ICALT 2013), Pp. 210-211. 15-
18 July, Beijing, China. ISBN: 978-0-7695-5009-1/13. DOI: 10.1109/ICALT.2013.64.
SJR=0,123 (pecpepupaHa e Web of Science u SCOPUS)

This paper presents an HTML5 mobile test (mTest) application for use in an agent-based mobile elLearning
(mLearning) system. The application was developed based on the Sencha Touch framework. The mTest application
receives XML data from a personal assistant agent on the client side and can work in different mobile operating
system environments, such as iOS, Android, BlackBerry, Windows Phone, etc. The application is designed by means
of the Model View Controller (MVC) design pattern, and is easy to maintain, test, and extend. Moreover, the mTest
session is stored on the mLearning server side, which facilitates the handover from one user device to another
during the service session, and enables an always best connected and best served (ABC&S) communication mode.

69.Z. Ji, X. Zhang, |. Ganchev, M. O’'Droma. 2012. “A Personalized Middleware for
Ubiquitous mHealth Services”. Proc. of the 14th IEEE International Conference on e-
Health Networking, Applications and Services (IEEE Healthcom 2012), Pp. 474-476.
10-13 October, Beijing, China. ISBN: 978-1-4577-2038-3. SJR=0,151 (pedepupaHa e
SCOPUS)

This paper presents a personalized middleware for mobile eHealth (mHealth) services for use in the Ubiquitous
Consumer Wireless World (UCWW). The middleware was developed based on the ISO/IEEE 11073 personal health
data (PHD) standards. It works as a multi-agent system (MAS) to provide intelligent collection of physiological data
from medical sensors attached to human body, and subsequent sending of gathered data to a log data node by
utilizing the Always Best Connected and best Served (ABC&S) communication paradigm. A number of design issues
associated with the middleware implementation are outlined.

70.Z. Ji, X. Zhang, |I. Ganchev, M. O’'Droma. 2012. “A Content Adaptation Middleware
for Use in a mHealth System”. Proc. of the 14th IEEE International Conference on e-
Health Networking, Applications and Services (IEEE Healthcom 2012), Pp. 455-457.
10-13 October, Beijing, China. |ISBN: 978-1-4577-2038-3/12. SJR=0,151
(pepepupaHa e SCOPUS)

This paper presents an agent-based content adaptation middleware for use in a mobile eHealth (mHealth) system.
The middleware was developed by utilizing an object-oriented database version of the Wireless Universal Resource
FiLe (WURFL) Application Programming Interface (API) and integrated into a cloud system as means for facilitating
an Always Best Connected and best Served (ABC&S) communication mode. A pure Java Wireless Abstraction Library
(Java-WALL) tag and a lightweight Multi-Agent System (MAS) are presented. A number of design aspects associated
with the middleware implementation are also highlighted.

71.D. Meere, I. Ganchev, M. O’Droma. 2012. “Utilising a Multi-Agent System to Support
the Deployment of Contextualised mLearning Services”. Proc. of the 6th IEEE
International Conference on Intelligent Systems (IEEE 1S’12), Pp. 88-94. 6-8
September, Sofia, Bulgaria. IEEE Catalogue Number: CFP12802-CDR. ISBN: 978-1-
4673-2278-2/12. BEST PAPER AWARD. SJR=0,121 (pedpepupara e SCOPUS)
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Enhancement of an InfoStation-based multi-agent architecture is presented. The focus of the enhancement is the
system’s capability to facilitate the contextualisation of delivered service content. It adapts to varying operating
environments inherent to this type of wireless access architecture, and to service delivery modes dictated by, or
matched to, the personal context of the user. The educational opportunities thereby created such as support for
dispersed distance learning and enriched learning environment are discussed.

72.D. Meere, |. Ganchev, M. O’Droma. 2012. “Development of an Agent-based
mlLearning and mAssessment Delivery Platform”. Proc. of the International
Conference on Information Society (i-Society 2012), Pp. 519-524. 25-28 June,
London, UK. ISBN: 978-1-908320-05-6. SUR=0,115 (pecpepupara e SCOPUS)

Within this paper, an InfoStation-based multi-agent architecture is presented, which provides the infrastructure to
support the delivery of contextualised assessment in the form of mTests. These mTests can be utilised to enhance
more traditional localised educational practices, or indeed to provide additional tools to support distance learning.
The utilisation of a multi-agent system architecture, incorporating the personal mobile devices of learners, is
presented, building on the previous work. The main architectural components within the system are discussed,
detailing the functionality required in delivering effective assessments and feedback to learners. Finally, the system
functionality required for effective service management by educators is detailed.

73.1. Ganchev, Z. Ji, M. O'Droma. 2012. “A Realization of Cognitive Pilot Channels
through Wireless Billboard Channel Infrastructure for Cognitive Radio”. Proc. of the
2nd Baltic Congress on Future Internet Communications (BCFIC 2012), Pp. 19-25, 25-
27 April, Vilnius, Lithuania. IEEE catalog number: CFP1206L-CDR. ISBN: 978-1-4673-
1671-2/12. SUR=0,119 (pedpepupara e SCOPUS)

This paper proposes an out-band cognitive pilot channel (CPC) solution for cognitive radio systems and networks.
The solution exploits wireless billboard channel (WBC) technology which was originated to play a key role in a
ubiquitous consumer wireless world (UCWW) environment. The paper shows how the WBC technology and variety
of potential WBC downlink platforms match the requirements of the CPC scheme, with their main goal of enabling
the transfer to mobile terminals (MTs) of available knowledge of the wireless operational and geographical
environment, established policies and internal state of any usable and accessible ‘cognitive spectrum’. The paper
sets out the three-layer WBC/CPC system architecture, with specific emphasis on the top service layer and the CPC
‘service descriptions’, and includes also details on the link and physical layers for a ‘WBC/CPC over DVB-H’ platform.

74.D. Tairov, |l. Ganchev, M. O’'Droma. 2011. “Third-Party AAA Framework and Signaling
in UCWW”. Proc. of the 7th International Conference on Wireless Communications,
Networking and Mobile Computing (WiCOM 2011), Pp. x1-x5, 23-25 September,
Wuhan, China. ISBN: 978-1-4244-6252-0/11. DOI: 10.1109/wicom.2011.6040462.
SJR=0,104 (pegpepupara e Web of Science u SCOPUS)

This paper treats the signaling needs which will satisfy the requirements of the novel Third-Party Authentication,
Authorization and Accounting (3P-AAA) framework. The main 3P-AAA interfaces and candidate signaling protocols
are described. Some aspects of the integration of the proposed 3P-AAA framework with the currently existent
3GPP IP multimedia subsystems (IMS) are also considered.
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75.D. Meere, |I. Ganchev, M. O’Droma. 2011. “Mobile Phones as Learning Instruments:
mLlLearning Service Provision within an InfoStation-based Multi-Agent Environment”.
Proc. of the International Conference on Telecommunication Technology and
Applications (ICTTA 2011), Pp. 1-6, 2-4 May 2011, Sydney, Australia. ISBN: 978-981-
08-8636-3. (Proc. of CSIT vol. 5 (2011) © IACSIT Press, Singapore). (pegpepupaHa e
Web of Science)

The system presented in this paper seeks to incorporate mobile devices into the spheres of learning, and utilize the
assimilated tacit knowledge of students. The ongoing development of a context-sensitive InfoStation-based
architecture, tasked with supporting the provision of mobile information services within a University domain, is
outlined. These services are designed to complement the traditional educational paradigm, providing an enhanced
blended learning experience for students.

76.1. Ganchev, S. Stoyanov, M. O’Droma, V. Valkanova, D. Meere. 2010. “Pervasive
InfoStation-based mLearning System”. Proc. of the IARIA 5th International
Conference on Systems and Networks Communications (ICSNC 2010), Pp. 320-325,
22-27 August, Nice, France. ISBN: 978-0-7695-4145-7. DOI: 10.1109/ICSNC.2010.57.
SJR=0,107 (pecpepupaHa e SCOPUS)

An agent-oriented pervasive system supporting a context-aware and personalized mLearning services provision
within an InfoStation-based University network is presented. The InfoStation’s middleware architecture facilitating
the users’ mobile access to services is described along with the interaction between agents. An extended system
architecture supporting the service personalization is proposed.

77.S. Stoyanov, |. Ganchev, |I. Popchev, M. O’Droma, V. Valkanova, 2010. “Agent-
Oriented Middleware for InfoStation-based mLearning Intelligent Systems”. Proc. of
the 5th IEEE International Conference on Intelligent Systems (IEEE 1S’10), Pp. 91-95,
7-9 July, London, UK. ISBN: 978-1-4244-5164-7/10. SJR=0,165 (pecepupaHa e
SCOPUS)

An agent-oriented middleware supporting context-aware and adaptable mLearning service provision within an
InfoStation-based University network is presented. The InfoStation’s middleware architecture facilitating the users’
mobile (Wi-Fi) access to services is described. The agents’ interaction is explained in detail.

78.1. Ganchev, S. Stoyanov, V. Valkanova, M. O’Droma. 2010. “Service-oriented and
Agent-based Architecture Supporting Adaptable Context-Aware Provision of Mobile
E-Learning Services”. Proc. of the IADIS International Conference on E- Learning
2010 (EL 2010), Pp. 97-104, 26-31 July, Freiburg, Germany. ISBN: 978-972-8939-17-5.
SJR=0,111 (pecpepupaHa e SCOPUS)

This paper describes an OMG’s MDA-based approach for the development of a service-oriented and agent-based
middleware architecture supporting flexible and adaptable, scenario-based and context-aware provision of mobile
e-Learning services within InfoStation wireless environments. Considering the system development as a process of
iterations, the approach provides an extensive ability to examine different development aspects and extend the
system architecture step by step. The first two iterations, namely the base middleware architecture and the
scenario-based management, are presented in detail.
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79.S. Stoyanov, I. Ganchev, V. Valkanova, M. O’'Droma. 2010. “Scenario-oriented and
Context-aware mLearning System Architecture”. Proc. of the IADIS International
Conference on Mobile Learning 2010 (ML 2010), Pp. 250-254, 19-21 March, Porto,
Portugal. ISBN: 978-972-8924-99-7. (pepepupaHa e SCOPUS)

This paper describes an OMG’s MDA-based approach for the development of service-oriented and agent-based
middleware architectures supporting flexible and adaptable, scenario-oriented and context-aware provision of
mLearning services within InfoStation wireless environments. Considering the system development as a process of
iterations, the approach provides an extensive ability to examine different development aspects and extend the
system architecture step by step. One of these iterations, namely the time-based scenario management, is
presented in detail.

80.S. Stoyanov, V. Valkanova, |I. Ganchev, M. O’Droma. 2010. “An Approach and
Architecture Supporting Context-Aware Provision of mLearning Services”. Proc. of
the IARIA 2nd International Conference on Mobile, Hybrid, and On-line Learning
(eL&mL2010), Pp. 11-16, 10-16 February, St. Maarten, Netherlands Antilles. ISBN:
978-0-7695-3955-3/10. DOI: 10.1109/eLmlL.2010.14. SJR=0,108 (pecepupaHa &
Web of Science u SCOPUS)

This paper describes an extended approach for the development of a flexible, context-aware and adaptable,
service-oriented and agent-based software architecture for use in on-line elearning systems employing an
InfoStation infrastructure. The extended approach is built on the top of a previously used basic approach which has
shown some imperfections. Considering the system development as a process of iterations, the new approach
provides an extensive ability to examine different development aspects and extend the system architecture step by
step. The lower-level types of iterations are presented in detail.

81.S. Stoyanov, |. Ganchev, M. O'Droma, H. Zedan, V. Valkanova. 2009. “Agent-
Oriented Middleware for Mobile eLearning Services”. Proc. of the 33rd Annual IEEE
International Computer Software and Applications Conference (IEEE COMPSAC
2009). Pp. 62-66, 20-24 July, Seattle, WA, USA. ISBN: 0730-3157/09. ISSN: 0730-
3157. ISSN: 0730-6512. DOI: 10.1109/COMPSAC.2009.116. SUR=0,177 (pecpepupaHa
e Web of Science u SCOPUS)

An agent-oriented middleware supporting context-aware mobile eLearning services provision is presented. The
middleware architecture developed for a distributed InfoStation-based network established within a University
Campus is described in detail. A concept for the control and management of service sessions and communications
scenarios is also presented. Implementation issues encountered during the MailChecker development and testing
are described, which provides a valuable insight for the successful development of other Bluetooth-based service
applications.

82.1. Ganchev, S. Stoyanov, M. O’Droma, V. Valkanova. 2009. “Context-Aware
mLearning Service Execution in an InfoStations Environment”. Proc. of the 4th
IARIA International Conference on Internet and Web Applications and Services (ICIW
2009), Pp. 632-637, 24-28 May, Venice, Italy. ISBN: 978-0-7695-3613-2/09. DOI:
10.1109/1CIW.2009.101. SJR=0,228 (pedpepupana e Web of Science u SCOPUS)
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A software system architecture for context-aware mlLearning service execution in an InfoStations environment
established within a University Campus is presented. The main user scenarios affecting the context-aware service
execution are described. The multi-agent nature of the InfoStation’s architecture receives particular attention.

83.1. Ganchev, M. O’Droma, D. Meere. 2008. “Profile Implementation and Service
Adaptation within an InfoStation-based mlLearning Environment”. Proc. of 2008
International Conference on Computer Science and Software Engineering
(CSSE2008), Pp. 863-866, 12-14 December, Wuhan, China. ISBN: 978-0-7695-3336-
0/08. DOI: 10.1109/CSSE.2008.307. SUR=0,104 (pecpepupaHa e SCOPUS)

This paper deals with the creation and utilization of user profiles and user service profiles within an InfoStation-
based

mobile elearning (mLearning) environment. The underlying technologies are paid particular attention. A
description of a generic mLearning service along with sample interactions among the involved system entities is
provided. Various profile attributes affecting the service adaptation for different operating environments are also
examined.

84.S. Stoyanov, |. Ganchev, M. O’'Droma, D. Mitev, I. Minov. 2008. “Multi-Agent
Architecture for Context-Aware mLearning Provision via InfoStations”. Proc. of the
5th International Conference on Soft Computing as Transdisciplinary Science and
Technology (CSTST 2008), Pp. 549-552, 27-31 October, Cergy-Pontoise, Paris, France.
ACM. ISBN: 978-1-60558-046-3. DOI: 10.1145/1456223.1456334. SJR=0,125
(pepepupaHa e SCOPUS)

A software architecture for context-aware mLearning provision via InfoStations within a University Campus is
presented. The multi-agent nature of the proposed architecture receives particular attention with a special focus
on agents involved in the initiation, management, and maintenance of a Bluetooth communication between an
InfoStation and a mobile device.

85.S. Stoyanov, |. Ganchev, |I. Popchev, M. O’'Droma. 2008. “Service-oriented and
Agent-based Approach for the Development of InfoStation elearning Intelligent
System Architectures”. Proc. of the 4th International IEEE Conference “Intelligent
Systems” (IEEE 1S’08), Pp. 6-20-6-25, 6-8 September, Varna, Bulgaria. ISBN: 978-1-
4244-1739-1/08. DOI: 10.1109/15.2008.4670434. SUR=0,115 (pegpepuparHa e Web of
Science u SCOPUS)

The paper describes a generic service-oriented and agent-based approach for the development of elearning
intelligent system architectures providing mobile access to electronic services (eServices) and electronic content
(eContent) for users equipped with wireless devices, via a set of InfoStations deployed in key points around a
University Campus. The approach adopts the ideas suggested by the MDA specification of OMG. The agent level
and service level of the resultant system architecture are discussed in detail. A classification and models of
supporting agents are presented as well.

86.1. Ganchey, S. Stojanov, D. Meere, M. O’Droma. 2008. “InfoStation-based mLearning
System Architectures: Some Development Aspects”. Proc. of the 8th IEEE
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International Conference on Advanced Learning Technologies (IEEE ICALT’08), Pp.
504-505, 1-5 July, Santander, Spain. ISBN: 978-0-7695-3167-0/08. SJR=0,126
(pepepupaHa e Web of Science u SCOPUS)

This paper focuses on the development of InfoStation multi-agent system architectures facilitating the provision of
mobile elearning (mLearning) services across a University Campus area. Generic models and development
approaches are considered. Particular attention is paid to the eContent generation and interpretation, as well as to
the specification of the system architecture required to provide the needed flexibility and adaptability according to
the requirements of modern mLearning systems. The multiagent approach for the system implementation is also
justified.

87.1. Ganchev, D. Meere, S. Stojanov, M. O hAodha, M. O’Droma. 2008. “On
InfoStation-Based Mobile Services Support for Library Information Systems”. Proc.
of the 8th IEEE International Conference on Advanced Learning Technologies (IEEE
ICALT’08), Pp. 679-681, 1-5 July, Santander, Spain. ISBN: 978-0-7695-3167-0.
SJR=0,126 (pecpepupaHa e Web of Science u SCOPUS)

An InfoStation-based information system design for the provision of mobile services (mServices) within a Library
domain is presented. The main Library mServices developed, along with sample interactions among entities, is
described. The creation, management and implementation of user profiles and user service profiles receive
particular attention.

88.Z. Ji, I. Ganchev, M. O’Droma, R. Sadlier. 2007. “A HTTP-based Medical Image Server
Compatible with Evolving Wireless Communications Infrastructures”. Proc. of the
IET China-Ireland International Conference on Information and Communications
Technologies (CIICT07), Pp. 914-921, 28-29 August, Dublin City University, Ireland.
ISBN: 978-0-8634-1829-7. DOI: 10.1049/cp:20070795. (pepepupaHa e SCOPUS)

This paper proposes a HTTP-based medical image server for the analysis, processing and transmission of medical
images (e.g. DICOM, ANALYZES, CTC) realized on the server side, and displaying the results on the client side
(handheld terminals, laptops), using the existing or upcoming wireless/wired Internet/Intranet telecommunications
infrastructures. The medical image server runs on a lightweight 3-tier J2EE architecture. In the persistence tier, a
number of image archives, a relational database and an index database are used for saving the medical images,
user profiles and index data respectively. In the application tier, a set of APIs supports medical images loading,
analysis and processing, helped by an intelligent business-logic APl acting as a bridge between the persistence tier
and the web tier. In the web tier, an Applet/Xlet, running on a laptop/handheld terminal, communicates with the
server side using the HTTP protocol. With this HTTP-based medical image server, users can upload, retrieve,
analyze, and process medical images behind firewalls in an effective and secure way.

89.1. Ganchey, S. Stojanov, M. O’'Droma, D. Meere. 2007. “Adaptable InfoStation-based
mLecture Service Provision within a University Campus”. Proc. of the 7th IEEE
International Conference on Advanced Learning Technologies (IEEE ICALT’07), Pp.
165-169, 18-20 July, Niigata, Japan. ISBN: 0-7695-2916-X/07. SJR=0,146
(pepepupaHa e SCOPUS)
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This paper presents an InfoStation-based multi-agent system, which provides intelligent mobile elearning
(mLearning) services in a University Campus area. The network architecture is outlined. A description of the
adaptable mLecture service as well as a sample entity interaction is provided. Approaches to the implementation of
this system are considered.

90.1. Ganchev, M. O’Droma. 2007. “New personal IPv6 address scheme and universal
CIM card for UCWW”. Proc. of the 7th International Conference on Intelligent
Transport Systems Telecommunications (ITST 2007), Pp. 381-386, 6-8 June, Sophia
Antipolis, France. IEEE Catalog No: 07EX1765. Library of Congress: 2007923401.
ISBN: 1-4244-1178-5/07. SJR=0,105 (pedpepupara e Web of Science u SCOPUS)

This paper proposes a new personal IPv6 address scheme and universal Consumer Identity Module (CIM) card for
future ubiquitous consumer wireless world (UCWW) established on the Consumer-based Business Model (CBM).
The new person-centric, network-independent, IPv6 address class will enable real consumer number ownership
and full anytime-anywhere-anyhow portability for future generations of mobile users empowered to opt out of
their long-term subscriptions with access network providers (ANPs), and use advertised communication services
from any consumer-centric wireless access network present to them. The new proposed universal CIM card will
enable users to use their personal IPv6 number with whatever terminal they choose thus facilitating advanced user
mobility.

91.N. Wang, |I. Ganchev, M. O’'Droma. 2007. “An Architecture for the Provision of
Incoming Call Connection Service in UCWW”. Proc. of the IEEE 65th Vehicular
Technology Conference (VTC2007-Spring) on “Truly Ubiquitous Wireless Systems”,
Pp. 649-653, 22-25 April, Dublin, Ireland. ISBN: 1550-2252. ISSN: 1550-2252. IEEE
Catalog 07CH37784C. SUR=0,337 (pegpepupana e Web of Science u SCOPUS)

This paper proposes an architecture for a consumer-oriented Incoming Call Connection (ICC) service provision,
which will be an integral element of the recently proposed future Ubiquitous Consumer Wireless World (UCWW).
The main components and interfaces of the ICC service architecture are described and protocol candidates are
suggested. A typical illustrative ICC service scenario is elaborated and an outline proposal for an experimental
proof-of-concept testbed is set out.

92.1. Ganchey, S. Stojanov, M. O’Droma, D. Meere. 2006. “An InfoStation-Based Multi-
Agent System for the Provision of Intelligent Mobile Services in a University Campus
Area”. Proc. of the 3rd International IEEE Conference “Intelligent Systems” (IEEE
1S’06), Pp. 426-431, 4-6 September, London, UK. ISBN: 1-4244-0195-X/06. ISSN:
1541-1672. SUR=0,141 (pedpepupara e Web of Science u SCOPUS)

This paper presents an InfoStation-based multiagent system, which provides intelligent mobile services in a
University campus area. The corresponding network architecture (both horizontally and vertically) is presented. A
description of some of the intelligent mobile services along with interaction among sample entities is provided.
Technologies for delivering of these services are discussed, and approaches for the system implementation and
structuring are considered.

93.1. Ganchev, M. O’Droma, S. Stojanov, M. O hAodha. 2006. “M-Learning and M-
teaching Architectures and the Integration of E-Services for Educational Support”.
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Proc. of the IADIS International Conference on Mobile Learning 2006, Pp. 19-25, 14-
16 July, Dublin, Ireland. ISBN: 927-8924-15-1.

This paper describes the main elements of the service architecture needed to support mobile teaching (m-teaching)
and mobile learning (m-learning) within a Distributed e-Learning Center (DeLC). The paper outlines an enhanced
DelLC network model along with its supporting communications infrastructure and explains the manner in which
such a model can be used to provide intelligent mobile services for library users and information seekers across a
University campus. Models for the classification and addressing of DelLC services are proposed. The main types of
the DelLC mobile services are considered as they function within the environment of a campus-wide information
network and examples of them are described. Finally a re-engineering approach for developing the second
enhanced version of DelC is proposed. This enhanced version allows improved mobile learning facilities in the
library/information environment and at other key access points across the University campus, which facilitates
mobile and interactive developments for both students and staff.

94.1. Ganchev, S. Stojanov, M. O’Droma, D. Meere. 2006. “An InfoStation-Based
University Campus System for the Provision of mLearning Services”. Proc. of the 6th
IEEE International Conference on Advanced Learning Technologies (IEEE ICALT’06),
Pp. 195-199, 5-7 July, Kerkrade, the Netherlands. ISBN: 0-7695-2632-2/06.
SJR=0,116 (pecpepupaHa e SCOPUS)

This paper presents an InfoStation-based multiagent system, which provides mobile eLearning (mLearning) services
in a University Campus area. A description of some of the mlLearning services along with sample entities’
interaction is provided. Technologies for delivering of these services are discussed, and approaches for the system
implementation and structuring are considered.

95.F. McEvoy, I. Ganchev, M’ O'Droma. 2006. “Building a Testbed with New Security
Features for UCWW Research”. Proc. of the 10th IEEE International Symposium on
Consumer Electronics (IEEE ISCE 2006), Pp. 581-586, 29 June — 1 July, St. Petersburg,
Russia. ISBN: 1-4244-0216-6/06. SJR=0,167 (pedepupaHa e Web of Science u
SCOPUS)

The consumer-based techno-business model (CBM) serves as a basis for the new emerging ubiquitous consumer
wireless world (UCWW). For it all authentication, authorization and accounting (AAA) is handled by third-party AAA
service providers (3P-AAA SPs). A possible architecture, a candidate signalling protocol and a functional model for
3P-AAA are considered in this paper. A testbed proposal for 3P-AAA, which contains embedded new security
features, is set out. The approach towards simulation and development of this testbed so as to create a 3P-AAA
prototype system is elaborated.

96.N. Kubinidze, M’ O'Droma, |. Ganchev. 2006. “UMTS CoS Support in MPLS-enabled IP
Backbones”. Proc. of the 10th IEEE International Symposium on Consumer
Electronics (IEEE ISCE 2006), Pp. 322-326, 29 June — 1 July, St. Petersburg, Russia.
ISBN: 1-4244-0216-6/06. SUR=0,167 (pedpepupara e Web of Science u SCOPUS)

Novel schemes for UTRAN-specific UMTS QoS parameters mapping onto MPLS shim header fields for the traffic
originating in UMTS access network and traversing MPLS/DiffServ enabled IP-backbone network core are proposed
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in this paper. The heterogeneous network implementation context and the conformity of class of service (CoS)
parameters support of each of the technologies is highlighted.

97.1. Ganchev, S. Stojanov, M. O’Droma. 2005. “Consumer-oriented DelLC Service
Architecture”. Proc. of the 3rd International Conference on Education and
Information Systems: Technologies and Applications (EISTA’05), vol. Il, Pp. 213-218,
14-17 July, Orlando, Florida, USA. ISBN: 980-6560-34-5. SUR=0,100 (pecpepupaHa e
Web of Science u SCOPUS)

This paper describes the main elements of a consumer-oriented service architecture of a Distributed e-Learning
Center (DeLC). The main aspects of the DeLC development are discussed. The DelLC network model needed for the
support of m-Learning/m-Teaching process is considered along with the corresponding communication
infrastructure. Models for DeLC services and nodes are proposed and explained. The main types of the DeLC mobile
services are considered and pilot examples are described. Finally a re-engineering approach for developing the
second enhanced version of DeLC is proposed.

98.1. Gancheyv, S. Stojanov, M. O’Droma. 2005. “Mobile Distributed e-Learning Center”.
Proc. of the 5th IEEE International Conference on Advanced Learning Technologies
(IEEE ICALT’05), Pp. 593-594, 5-8 July, Kaohsiung, Taiwan. ISBN: 0-7695-2338-2/05.
DOI: 10.1109/I1CALT.2005.199. SJR=0,138 (pepepupaHa e Web of Science u
scorus)

The development of a mobile Distributed e-Learning Center (DelLC) with enhanced functionality, including two pilot
mobile services, is described. Some DelC re-engineering approaches to enhance the m-Learning/m-Teaching
facilities available in a University campus are considered.

99.S. Stojanov, |I. Ganchev, I. Popchev, M. O’Droma, E. Doychev. 2005. “An Approach
for the Development of Agent-Oriented Distributed eLearning Center”. Proc. of the
International Conference on Computer Systems and Technologies (CompSysTech’05),
Pp. 1V.13-1 - 1V.13-7, 16-17 June, Varna, Bulgaria. ISBN: 954-9641-38-4.

The paper presents the approach for the development of the agent-oriented version of DeLC (Distributed eLearning
Center). A re-engineering proces supported the transition from the object-component to the agent-oriented
version is described. The communication between the agents and eServices will be based on the DAML-S (OWL-S)
protocol.

100.1. Armuelles, T. Robles, H. Chaouchi, I. Ganchev, M. O’'Droma, M. Siebert. 2004.
“On Ad Hoc Networks in the 4G Integration Process”. Proc. of the 3rd Annual
Mediterranean Ad Hoc Networking Workshop (Med-Hoc-Net 2004), Pp. 45-56, June
27-30, 2004, Bodrum, Turkey. ISBN: 975-98840-1-1.

The imminent combination of different wireless technologies will provide a very flexible and powerful platform to
support requirements for future services and applications, which will be part of mobile communications beyond
3G. The main goal of this paper is to present the preliminary results of the ongoing research in the project ANWIRE
(Academic Network on Wireless Internet Research in Europe) with respect to the system integration process for an
envisioned environment of heterogeneous integrated networks. Specially, this paper is focused on the ad hoc
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network integration with fixed and wireless mobile networks in order to fulfill requirements imposed by mobile
users with the expected “anytime, anywhere with anybody” type of communication. Besides the ad hoc networks
introduction, the implications of ad hoc networks in the 4G integration process are also elaborated. The
requirements for this integration are identified. A special focus thereby was put on the evolution of business
models and their long sight to consider ad hoc related properties. Finally, a proposed Generic ANWIRE system and
service Integration framework Architecture (GAIA) is described.

101.1. Ganchey, S. Stojanov, M. O’Droma, |I. Popchev. 2004. “Enhancement of DelC for
the Provision of Intelligent Mobile Services”. Proc. of the 2nd IEEE International
Conference on Intelligent Systems (1S’04), vol. 1, Pp. 359-364, 22-24 June, Varna,
Bulgaria. IEEE Cat. No. 04EX791. ISBN: 0-7803-8278-1/04. Library of Congress
2003115853. SUR=0,122 (pepepupaHa e Web of Science u SCOPUS)

This paper presents a new enhanced version of the Distributed elLearning Center (DelLC), providing intelligent
mobile services for users in a University Campus. The main enhancements are related to the extension of the DelLC
network model lo a 3-tier structure and introduction of new intelligent elements into it. A re-engineering approach
for the realization of required changes in the DelLC system architecture is proposed, which allows re-use of services
already deployed in the existing version of DelLC and development of new mobile services based on intelligent
agents used as personal helpers for DelLC users. A description of some of the mobile services along with the
supporting communication infrastructure is also provided.

102.1. Ganchev, M. O'Droma, H. Chaouchi, I. Armuelles, M. Siebert, N. Houssos. 2004.
“Requirements for an Integrated System and Service 4G Architecture”. Proc. of the
IEEE 59th Vehicular Technology Conference (VTC2004-Spring), Pp. 3029-3034, 17-19
May, Milan, Italy. IEEE-04CH37514. ISBN: 0-7803-8255-2/04. ISSN: 1550-2252.
SJUR=0,487 (pegpepupaHa e Web of Science u SCOPUS)

The emerging 4G networks intend to provide a variety of adaptable services to mobile and nomadic users by using
integrated heterogeneous network infrastructure. In this paper, the commonalities and differences among the
various approaches in the integration of 4G systems and services are identified on the basis of an analysis of the
research done by well-known international projects. Building on this and other ideas, the requirements for an
integrated system and service 4G architecture are defined. Considerations and ideas discussed include AAA
functions, network system management, end-to-end QoS negotiation and support, mobility management,
adaptability and reconfigurability, support for multiple communication modes, ABC&S, service and access network
advertisement, discovery and association, wireless billboard channel, and security and privacy challenges.

103. H. Chaouchi, G. Pujolle, I. Armuelles, M. Siebert, C. Bader, I. Ganchev, M. O’'Droma,
N. Houssos. 2004. “Policy Based Networking in the Integration Effort of 4G
Networks and Services”. Proc. of the IEEE 59th Vehicular Technology Conference
(VTC2004-Spring), Pp. 2977-2981, 17-19 May, Milan, Italy. IEEE-04CH37514. ISBN:
0-7803-8255-2/04. ISSN: 1550-2252. SJUR=0,487 (pegpepuparHa e Web of Science u
SCOPUS)

4G wireless and mobile communication networks have the ambition to integrate heterogeneous wireless access
network technologies combining mutual advantages and thus offering a variety of services to the users, maximizing
their satisfaction on the one hand and maximizing the network and service providers' profits on the other hand.
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However, this integration is not achievable without challenges. This paper presents related system integration
requirements and provides a new framework to support the integration of 4G networks and services. This
framework uses a policy based networking concept in order to provide the unified control in the oncoming 4G
networks and services. The paper also provides an analysis of the candidate signaling protocols in this framework.
Two approaches are described: i) The unified QoS, mobility, and security signaling; and ii) the heterogeneous QoS,
mobility, and security signaling. In addition, the paper introduces user, terminal, network and service profiles and
management in order to provide a user-centric approach and consider different user, terminal, network, and
service constraints in order to better adapt the user service as well as the network configuration to these
constraints. Finally, an estimation on the composition of exchanged signaling data with respect to the aspired level
of integration is provided.

104. M. O'Droma and |. Ganchev. 2004. “New Access Network Techno-Business Model
for AGWW”. Proc. of 4th ANWIRE International Workshop on Wireless Internet and
Reconfigurability (held in conjunction with the 3rd IFIP-TC6 Networking
Conference), Pp. 75-81, 14 May, Athens, Greece.

This paper puts forward views on evolving fourth generation wireless world (4GWW) and how that evolution may
be directed for the benefit of the consumer and other stakeholders. It is argued that an infrastructural re-think on
the way Authentication, Authorization and Accounting (AAA) service is supplied is key to this evolution. At a high
level this may be described as a business plan for the supply of wireless services, especially with the wireless access
service component being founded on a consumer-based structure rather than a subscriber-based structure. The
consumer-based techno-business model (CBM) will enable a loose dynamic (even casual) consumer-type
association between mobile users (MUs) and access network providers (ANPs). Innovations required to support this
include a pivotal role for a third-party AAA service provider entity. The approach will necessitate the creation of
other new technological support services. Among these would be a global standardized approach towards ANP
service advertisement, discovery and association. It is proposed here that this service would best be realized
through newly defined wireless billboard channels (WBC) and a new incoming caller connection (ICC) service
implementation technology. Ways this approach will more positively drive wireless communications into its fourth
generation with attractive benefits for all stakeholders alike are detailed. Further the reasoning behind a
hypothesis that the CBM infrastructure can be a foundation for Ad Hoc networking business plan development are
also presented.

105.N. Kubinidze, M. O’Droma, |I. Ganchev. 2004. “Integrated Algorithm of HMIPv6 &
MPLS for NS to Support Next Generation Wireless Networks”. Proc. of the IEE
Conference on Telecommunications Quality of Service: The Business of Success (IEE
QoS 2004), Pp. 156-159, 2-3 March, The IEE, Savoy Place, London, UK. ISSN: 0537-
9989. SUR=0,127 (pepepupara e SCOPUS)

The paper highlights advantages of HMIPv6 and MPLS integration in the aspect of guaranteed and efficient end-to-
end QoS provision in multi-domain wireless networks. Multiple domain scenario of radio access networks is
considered and focus on traffic transmission from/to Mobile Host (MH) and a Correspondent Node (CN) is made.
Agent advertisement, MH registration, Label Switched Path establishment and maintenance, and data transfer
procedures are described. Intra-domain and inter-domain soft handover is discussed in the context of multiple
domain wireless access networks. A novel network simulator algorithm, suitable for the NS2, which integrates the
functionalities of two technologies (HMIPv6 and MPLS) is proposed and the structural parts of the block diagram
are explained in detail.
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106. N. Alonistioti, N. Passas, A. Kaloxylos, H. Chaouchi, M. Siebert, M. O’'Droma,
I. Ganchev, C. Bader Faouzi. 2004. “Business Model and Generic Architecture for
Integrated Systems and Services: The ANWIRE Approach” (white paper). Proc. of
the WWRF 8bis meeting, 8 pp., 26-27 February, Beijing, China.

The evolution of mobile communication systems to 3G and beyond introduces a new era in advanced multimedia
service provision to mobile users. The success of next generation networks is highly dependent on the availability of
a plethora of applications, accessible via a variety of network infrastructures and terminals. This vision can be
realized only through the co-operation of various business players (e.g., application developers, content providers),
in addition to the mobile operators. The specification by major standardization organizations of open APIs for
network access by third parties is a significant step towards this direction. However, the road to a dynamic, open
environment includes major further challenges like taming the unprecedented complexity of service provision and
management that spans multiple domains and the introduction of network and systems that are dynamically
reconfigurable and adaptive in order to accommodate service delivery over highly diverse contexts.

107. M. Siebert, H. Chaouchi, I. Armuelles, N. Passas, |I. Ganchev, M. O’Droma. 2004.
“System and Service Integration in Heterogeneous Networks by a Policy Based
Network Architecture”. Proc. of the 5th European Wireless Conference on Mobile
and Wireless Systems beyond 3G (EW04), Pp. 202-208, 24-27 February, Barcelona,
Spain. ISBN: 84-7653-847-2.

Within this paper, the Academic Network for Wireless Internet Research in Europe (ANWIRE) presents a new policy
based architecture for system and service integration in future heterogeneous wireless mobile networks. The
proposed generic framework is based on a detailed review and comparative analysis of ongoing research work in
the field of system and service integration followed by a respective classification, which is used as a basis to derive
requirements of a new integrated architecture. The presented architecture facilitates interworking of
heterogeneous systems by considering key enabling technologies like ‘Wireless Internet’ and ‘Reconfigurability’ as
envisaged by ANWIRE.

108.S. Stojanov, |. Ganchev, M. O’Droma. 2003. “An Adaptation of the DelC
Architecture to the 'SCORM' Standard”. Proc. of the 4th International Conference
on Informatics and Information Technology (CiiT 2003), Pp. 171-177, 11-14
December, Bitola, Macedonia. ISBN: 9989-668-45-0.

A services-oriented education system, Distributed eLearning Center - DelC, is presented in this paper. An essential
disadvantage of the current version of the DelC is that the system doesn’t support some of the existing eLearning
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meets the requirements for robust development of eLearning content that complies with the existing eLearning
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Sharable Content Object Reference Model (SCORM) of the Advanced Distributed Learning (ADL) Initiative. The
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This paper discusses the application of metadata to SCORM-compliant e-Learning content in the broader context of
the proposed Content Metadata Application and Packaging Service (CMAPS) framework. The CMAPS framework is
developed on the basis of a process model, for producing high-quality e-Learning content, proposed by the
Learning Systems Architecture Lab (LSAL) at Carnegie Mellon University. The original LSAL model is expanded by
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CAMOOUEHKA HA NPUHOCUTE MO TEMATUYHUN MOAOBIACTU

KOMYHUKAUWWN HA BBAELLETO

OCHOBHUTE NPUHOCHK B Ta3n NoaobaacT ca cBbpP3aHKU ¢ pa3paboTeHaTa HOBA TEZIEKOMYHMKALMOHHA Napagurma 3a
T.Hap. NnoBcemecTeH NoTpebutencku 6esxkuueH ceat (Ubiquitous Consumer Wireless World, UCWW), nony4una
WMPOK MEeXKAYHapo4eH OT3BYK BbB BWA Ha Myb6/AMKALMM M UWTUPAHUA B CMMCaHWUA, COOPHMLM Ha Hay4yHM
KOHbEpEeHLUMN M KHUMM. Ype3 npennaraHeTo (KaTo 4acT OT Hes) Ha HOB MepCrneKkTUBEH TexHo-bM3Hec mogen 3a
pa3BUTMETO Ha bbaeLLnTe Be3XKUYHU KOMYHUKALMOHHM TEXHOMOTMM € MPOoMpaBeH MbT 32 UCTUHCKA PeBo/IloLMA B
obnacTTa Ha TeNeKOMyHUKauMnTe. HOBaTOPCKUTE MAEUN TyK BKIOYBAT NPEANOXKEHN MHOBATUBHU MHPPACTPYKTYPHM
M TEXHONOTMYHU NPOMEHW B CTPYKTypaTa Ha BE3KUUYHUTE MPEKOBU apXUTEKTYPU C LieN nocTuraHe (M npegnaraHe
Ha noTtpebuTennte) Ha no-ronsma cBoboga, HeEOHBBLP3AHOCT U NO-roNAM M360p Ha yCAyrM 3aegHO C No-rosiemu
Bb3MOXKHOCTM 33 (M IbBKABOCT MpuM) TAXHOTO yNpaB/ieHUe (CNPAMO KOHKPETHWUTE HYKAW Ha BCEKM eauH
notpebuten), NbaHa cBob6oAa 33 NPEHOCMMOCT Ha HOMepa, aLPecu U ycayru ¢ uen nofobpsaBaHe Ha UHTErpanHus
nokasaTen ‘ueHa/KayectBo’, mexHoa02u4YHA NPEANOCTaBKa 3a NpeMaxBaHe Ha TaKcMTe 3a POYMMHS, Cb3haBaHe Ha
HOBM M OTBOPEHM BM3HecC cpeam B 061aCTTa Ha BE3KUYHUTE KOMYHUKALLMKM, NO-T0/IAMa OTBOPEHOCT Ha (M yeCHEHO
HaB/iM3aHe B) Masapa 3a MOBMAHM MPEXMU U YCAYrM, U KaTO LANO 3acueHa KOHKYPeHUMA MeXay MpexoBuTe
[OCTaBYMLM W AOCTABYMUMTE HA YC/IYTM, KOETO MbK Lie AoBede A0 MNO-roleMM MKOHOMMYECKM MoN3u 3a
notpebutenute. Acnektn ot ausaiiHa Ha UCWW cuctemeH npotoTtun, 6asupaH Ha M3Mnos3BaHeTO Ha 061ayHu
TexHonormm [61] u NGN npuHumnu, e npepcraseH B [59] 3aegHO C MOTEHUMANHOTO My Bb34eNCTBUE BBPXY
6baewoTo obuiectso. MpuHOCHT Ha [61] e NpeaMmHO B cb3gageHaTa pasnpeneneHa MHorocnoiHa Redis pamka,
nsnonseawa ZooKeeper 3a ynpasneHue Ha Redis Bb3auTe, c HeobxoaMmaTa rBKaBOCT U MaL,abrpyemocT 3a 1eCHO
nHTerpupaHe 8 UCWW obnaka.

MO-KOHKPETHO NPMHOCUTE Ha KaHAMAaTa B Ta3n nofobaacT morat fa ce 06061WAT KaKTo ciesBa:

e [lopa3BMBaHe M paswMpABaHe Ha KnacuMyeckaTta KOMYHMKAUMOHHA Mapagurma 3a BMHAaru Hail-gobpa
cBbp3aHocT (always best connected, ABC) [21] B Hamb/AHO NOTPEOUTE/NICKM OpUEHTUpPaHA Bepcus C
OOMbAHUTENIEH eNleMeHT 3a BMHArM Hali-gobpo obcnyskeaHe (always best connected and best served,
ABC&S) [104]. B [40] ca pa3rnefaHu pas/iMdHK acMeKTU Ha Tasu HOBa BM3MA 3aefHO C HeobxogumuTe
CTPaTermyeckn M3UCKBAHUA WM BB3IMOMKHWM peleHua 3a paspaboTBaHe Ha HeobXxoAMMUTE CUCTEMHU
APXUTEKTYPU U KOMYHUKALMOHHWU MPOTOKO/IN, KAaTO Ca OTYETEHU OOEKTUBHUTE U CYOEKTUBHUTE CTPaAHU OT
rnefHa TOYKa Ha Pas/IMYHUTE YHACTHULUM: NOTPEOUTENN, MPEXKOBU AOCTAaBYNLM, AOCTABUMLM HA YCAYTU U
npoussBoauTenn Ha MobunHu ycTporictea. OcBeH ToBa e npegnoxeH ABC&S pedepeHTeH
KOMYHUKaLUMOHEH MoZes (C Bb3MOXKHOCT 3a NPSAKA KOMYHUKALMA MEXKAY HEeCbCeaHWN CN0eBe) 3aeHO CbC
CbOTBETHU MPENKOBMU apPXUTEKTYPHWU KOMMOHEHTU U MPOTOKO/M 33 ynpas/jeHue, KaTo e NpeacTaBeHa U
CcXemaTu4Ha CTPYKTypa Ha noTpebutenckn ABC&S TepmuHan;

e [lpegnaraHe M pa3paboTBaHe Ha HOBATOPCKU TeXHO-6M3HEC Mopen, OpuUeHTUpPaH Kbm noTpebutens
(consumer-centric techno-business model, CBM) [14, 21, 42, 106], KaTo anTepHaTMBa M 3aMaHa Ha
CbLLEeCTBYBAWLMA CTapoOMOAEH WM 3aTopmo3naBaly, aboHaTeH mogen (subscriber-based techno-business
model, SBM), Tbii KaTo He 06BbpP3Ba (33 AbATO Bpeme) NoTpebuTena KbMm eauH-eAUHCTBEH MPEXKOB
[0CTaBYMK, @ My ZaBa cBoboaa 3a M360p (BbB BCEKM €4MH MOMEHT) Ha Hal-406puA (33 M3NON3BAHETO HA
onpegeneHa MobunHa yc/iyra) MpEesKoB [AOCTaBYMK, MPEBPbLLANKM MO TO3M HayMH noTpebutens B
KOHCYMaTop, a He NpocTo aboHaT Ha ycayru. MoTuBMpaHe Ha xunoTe3aTa, 4e CBM morke Aa NocayxKu u
KaTo 6M3HEeC OCHOBA 3a YCbBBPLUEHCTBAHO pa3BuTMe Ha ad-hoc mperku, e npeacTtaseHo B [104];

e [lpegnaraHe M paspaboTBaHe Ha KOHuUenuua 3a 6e3)KMYHM 6unbopaHu KaHanu (wireless billboard
channels, WBC) [21, 104], n3non3BaHK 3a peknamupaHe M aBTOMATUYHO OTKPMBaHE Ha npeanaraHu
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(mobunHu) ycnyrm u nocnepgalo acouuupaHe (advertisement, discovery, and association, ADA) Ha
notpebutennTe c TAX. B Ta3un Bpb3Ka B [17] e npeanoeH mogen 3a aBTOMATUYHO OTKPUBAHE Ha yCayru
3ae4Ho ¢ noaxoAawm wabnoHn (8 ASN.1 dopmart) 3a TAXHOTO OMNMUCAHWE Ype3 KaTeropmsmpaHe B rpynu u
noarpynu. OcBeH ToBa € onpefesneHa NoaxoAAwa CTPYKTypa 3a npefaBaHe Ha AaHHuTe no WBC u e
HanpaBeH KPUTMYEH aHanu3 (M CpaBHEHME 3a U3MO0/I3BaHE) HA CbLUECTBYBALLUTE BE3KUYHU PA3NPBCKBALLA
TexHo/iorMuM 3a peanmsauma Ha WBC kaHanau [17]. B [28] e npeanoxeHa cuctema, paboTella B paMKUTe Ha
YHUBEPCUTETCKO rpagve W bOasupaHa Ha sokaneH WBC KaHan 3a peknamupaHe Ha (npegymHo
obpasoBaTesiHM) ycayrv 33 CTYAeHTM, npenofasBaTenn W 4YneHoBe Ha nepcoHana. [73] npepnara
peanusaumsa Ha KOTHUTUMBHM MUAOTHU KaHanu (cognitive pilot channel, CPC) upes WBC uHbpacTpyKTypa,
KaTo 3a uenTa AeduHUpa TpucioiHa nHterpanHa WBC/CPC cuctemHa apxuTekTypa, 6asvpaHa Ha DVB-H
TEXHO/I0TMA 33 NPEHOC, U NPeACTaBA EKCNEePUMEHTAHO NOYYEHU Pe3ynTaTh 32 GyHKLMOHUPAHETO i;
PaspaboTBaHe Ha epeKTVBHU MeTOAM M MOAEnU 3a OTKPMBaHe M NpenopbuyBaHe Ha Haili-noaxoaAlm
(M06UNHKM) ycnyru 3a KOHKpPeTHUA noTpebuten. 3a uenTta B [58] e NnpeanoxeHa KOHLENTYa/HA KOHTEKCTHO-
cbobpaseHa pamKa, M3MOA3Balla CEMAHTUYHO 3HaHWE W OTYMTALLA KaKTO MpeanoyuTaHuAaTa Ha
noTpebutennTe, CbAbpKaLLM Ce B reHepupaHnTe UM Npoduan, Taka U TEKYLLMA KOHTEKCT, KaTo ycayruTe u
TEXHUTE aTpubyTM ca MoAenMpaHn AMHAMUYHO BbB B Ha XeTeporeHHa MHPOPMaLMOHHA MpeKa. Tasu
pamKa cneg ToBa e AeTanmnmsupaHa B [55] Ha 6as3ata Ha Lambda apxuTekTypa ¢ AONbAHUTENHA
dYHKLMOHANHOCT 33 odnaliH aHann3MpaHe Ha CbbpaHUTE AaHHU Ypes3 aNropPUTMM 33 MAWMHHO 0byYeHue
(machine learning) u nocneaBalwo npenopbyBaHe Ha Hal-noaxoaslwmMTe (3a AafeH noTpebuten cnopeg,
TEKYLLMA KOHTEKCT) ycnyru (B peanHo Bpeme) B cboTBeTcTBMe ¢ ABC&S napaaurmarta. [56] npeactasa
pa3spaboTeHaTa obnayHo-6a3mnpaHa naatdopma 3a MEHUAMKMDBHT Ha AaHHM (Data Management Platform,
DMP) c uen npeBpblLaHe Ha roIeMM MacvBM OT AaHHW, CbOpPaHN Bb3 OCHOBA Ha MPEXKOBATa aKTUBHOCT Ha
notpebutenute U AEWHOCTUTE UM, CBBP3AHU C M3MON3BAHETO HAa MOOWIHWU yCayru, B AENCTBUTENHO
MHOEeCTBO OT JaHHu (dataset), moaxogswo 3a aHanWTMYHa o6paboTka. [lpuHocbT Ha [57] e B
peanusnpaHata (c nomolta Ha Hadoop, Storm, n Kafka codpTyepHu TexHonornn) pasnpegeneHa obnayHo-
6asupaHa cuctema, No3BO/ABALLA HA MOTPebUTENUTE Aa MOJy4aBaT HaBPEMEHHM MPENOPbKM 3a Ha-
noaxoAAawmTe 3a TAX (MOOGWAHM) ycayrM ‘HaBCAKbBAE, MO BCAKO BPEME WM MO BCEKM Bb3MOXKEH HAUYMH'
(anywhere/anytime/anyhow).

Mo OTHOLIEHWE Ha anropuTMmTe 3a 06pPaboTKa Ha AaHHUTE CbLLO € U3BBbPLUEH]A CbliecTBeHa paboTa. Taka
Hanpumep [50] npegnara M3NON3BAHETO Ha MeTa-AaHHMW (Pa3NNYHM BUMA0BE OTHOLUEHMSA, CbLLECTBYBALLN
MeXIy efNemMeHTUTe B efHa XeTeporeHHa MHPOPMALMOHHA MpeXKa) 3a pellaBaHeTo Ha npobnemu,
CBbP3aHM C HAa/IMYMETO HA HEeJOCTaTbyHM (OCKbAHM) AaHHM U ‘cTygeH cTapT’ (cold start), xapakTepHu 3a
TEXHUKUTE 33 CbBMECTHO GUATPUPAHE (B CbTPYAHMYECTBO C APYrn NoTpebuTenu), M3non3BaHu B CUCTEMU
33 NpenopbyBaHe, 33 KOETO e [0KAa3aHOo (Ype3 eKCrepuMEHTANHO TecTMpaHe), Yye Bogu A0 no-a06pu
pesynTtatu. lMpuHoCbT Ha [48] e B MpeA/ioKeHOTO nofobpeHue, MOCTUralWo MO-rossIMa aKypaTHOCT
(AOKasaHa eKcnepuMMeHTanHO) Ha MeToha 33 npenopbyBaHe, 6asvpaH Ha CbBMECTHO GUATpUpaHe Ha
KOCBEHW [aHHW, OCHOBAHO HAa MPEANOJIONKEHUETO, Ye NoTpebuTennte npennoynTaT Beye M3MNO0/3BaHU
ycnyrn (KOHCYMUpaHW CTOKW) npes, Heus3nonseaHW (HeKoHcymupanwu). [46] npeanara M3nons3BaHeTo M
WHTErpuUpPaHeTO Ha Pas/IMYyHM Terna Ha ycayruTe (CTOKUTE, eNleMEHTUTE) B PAHFOB MOAEN C YMHOMEHUe Ha
MaTpuLM, Mpu KOUTO obyyeHWeTo ce M3BbpLBa ype3 beic nepcoHanusmpaHo kaacupaHe (Bayesian
Personalized Ranking, BPR), KaTo ca npea/ioXeHW [Ba MOZena, 33 KOUTO 4Ype3 eKCNepumMeHTn e
NoTBbPAEHO, Ye ca no-gobpu oT cTaHgapTHuA BPR metoa. [54] npepnara xubpuieH meToz, KOWTO
WHTErpupa CblLecTByBallM MOTPEOUTENCKM [0BEPUTENIHU OTHOLIEHWA (Hanp. COLMANHU MNPUAUKK) B
TEXHUKM 33 npenopbyBaHe, 6a3mMpaHM Ha CbBMECTHO OUATPUPaHe, Ype3 KoeTo ce noctura no-gobpa
TOYHOCT;
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MpepnaraHe v pa3paboTBaHe Ha KOHUENUUA 33 HOB BMA I1106a/1HO-3HAYMM U MPEKOBO-HE3aBUCUM afpec
(appeceH knac) — nepcoHaneH IPv6 agpec (PIPv6) [7, 14], KOoATO NO3BOAABa peasHOTO My BnaJjeeHe oT
CTpaHa Ha notpebutena M NMbAHATA My NpeHocMmocT. BrpageH B umdpos (X.509v3) ceptuduKkart T03M
YHUKaneH PIPv6 agpec [90] moxKe ga CAyKM KaTo ABATOCPOYHA UAEHTUOMKALMA Ha MPEXKOoB Bb3en
(0beKkT), nosBonsBaw, My paswmpeHa (M curypHa) MOBMAHOCT WM  y4acTMETO My B PasiUYHK
KOMYHUKaUMOHHN cueHapun [7], Kakto u noaobpeHa aBTEHTWMKauuA, OTopu3auMa W OTYETHOCT
(authentication, authorization and accounting, AAA) B pa3/M4HM BUAOBE MPEXKW, B TOBA YUCNO
KOMYHUKALMOHHU MpPEeXKU Ha MoTopHM npeBo3Hu cpeactsa (Vehicular Ad Hoc Networks, VANETSs). B Tasu
BPb3Ka OCHOBHUAT NPUHOC Ha [8] ce cbcTomn B pa3paboTBAHETO HA MEXaHM3bM 33 aHy/MpaHe Ha LUppoBm
ceptuduKati, ocHoBaH Ha Merkle Hash Tree (MHT), KoilTO pgaBa BbB3MOMKHOCT 33 e(PEKTUBHO U
CBOEBPEMEHHO pa3npoCTpaHeHMEe Ha cboTBeTHaTa MHbopmauma B VANET mpexu;

MpeanaraHe u pa3paboTBaHe Ha KOHUENUMA 32 aBTEHTUKALMA, OTOPU3aLMUA U OTYETHOCT, NPeAOoCTaBAHU
OT TPeTU CTPAHM NpPU OCHLLLECTBABAHETO HAa KOMyHMKauuu (third-party AAA, 3P-AAA) [14, 104] kaTo
Kpalbrb/leH KambK 33 NPecTpyKTypuMpaHe Ha nasapa v Ha BusHec-naaHa 3a npefocTaBaAHe Ha He3KnMYHU
KOMYHMKALMOHHN ycnyrn. 3a uenta e cb3gageHa 3P-AAA pamka 3a CTpaTerMyecko passBuTMe Ha
MHPPACTPYKTYpa M NPOTOKONM 33 HE3aBUCMMO M aBTOHOMHO npeaocTaBaHe Ha AAA ycnyru ot Tpetu
CTPaHW, KOUTO He Ca MPEXKOBM AocTaBunum [21, 44]. BbnpocuTe 3a CMrHanu3auma ca Tpetupanu B [74],
KbAeTo ca onucaHun ocHoBHUTe 3P-AAA nHTepdelicM U KaHAMAAT-NPOTOKON 3@ CUTHAAU3aLMA 3ae[HOo C
HAKOW acneKTW Ha MHTerpaumMaTa Ha npegnoxeHarta pamka ¢ 3GPP IMS cneundukaumsaTta. Hoso Diameter-
6asvpaHo 3P-AAA npuioxeHue e npeanoxeHo B [44], KaTo 3a Hero ca pa3paboTeHW OCHOBHUTE
cbobuleHMs, HeobxoAMMM 33 M3MpalaHe Ha KOMaHAM M OTroBOpW. Bb3mMOXKHa apxuTekTypa MU
dyHKUMOHaneH mogen 3a 3P-AAA ca npeanoxeHu B [95], 3aeHO C eKcnepuMMeHTasiHa YCTaHOBKA 3a
TecTBaHe;

MNpepnaraHe M pa3paboTBaHe Ha KOHUEMUWUA 3a YHUBEPCasHa CMapT-KapTa 3a CaMOJIMYHOCT Ha
notpeburtena (consumer identity module, CIM) [14, 60, 90], KoATO Aa 3amecTu M3MNoA3BaHaTa B MOMEHTa
(U)SIM kapTa B mobunHuTe ycTpoiictBa. CIM KapTata nogabpika MAeHTUOUUMpaHe Ha noTpebutens,
noTpebutenckn npodpun, nHdopmaums 3a KpeauTHU KapTu, (nepcoHanHu) IP agpecn, 3P-AAA gaHHM, X.509
ceptuouKatm 1 ap. Ypes HeAa BCAKA TaKca (LeHa 33 M3MNon3BaHe OT CTpaHa Ha noTpebuTtens) Ha
KOMYHMKaLMOHHA ycayra ce 3aniawa (aBTOMAaTMYHO) Ha AOCTaBUYMKA M UHAMPEKTHO npes3 TpeTa 3P-AAA
cTpaHa [21]. donbnHutenHo CIM KapTaTa MOMKe 4@ MOCAYXM 3a OCHOBA Npu pas3paboTBaHeTo Ha
npeg/oxeHata B [21] ‘6e3xKMYHA KpeaAUTHa KapTa‘, KOATO MOMXKe Aa ce M3MN0JI3Ba 3a 3an/iallaHe U Ha Apyru
yCnyrn/cTokn, nonssaHu/3akyneHn oT notpebutens, Hanp. 4pe3 NFC TexHonormsata. PaspaboTteHata
Bnocneacteune usnoctHa CIM cuctema oT BuAa ‘KaveHT/cbpebp’ e onncaHa B [60];

MpepnaraHe u paspaboTBaHe Ha HOBa BepcuA (OpueHTMpPaHa Kbm MoTpebuTens) Ha Knacuyeckata, Ho
HeOCTaTb4HO [bBKaBa MNpPU eAHOBPEMEHHO W3MNOoA3BaHe Ha XeTeporeHHW MpeXu 3a [0oCTbf,
TEeNEKOMYHMKALMOHHA YC/yra 3a OCbLUEeCTBABAaHE Ha BXOAALWM NOBUKBAHUA (incoming call connection,
ICC) [14, 21, 104]. Tasu HOBa Bepcua Ha yc/ayrata OCUTypsBa MEXaHM3bM 33 aBTOHOMEH KOHTPO/ U
MOBMWAHOCT, (4aCTMUYHO) KOHTPOAMPAH OT MoTpebuTens, MNOo3BOAABALL MYy MUCTUHCKM multihoming w
OMHAaMMYHA eQHOBPEMEHHA acouMaums C Pas/iMuyHM (HaNMYHM) MpeXMu 3a [0oCTbl M u3bop Ha ‘Halt-
pobpata’ OT TAX 33 BCEKM KOHKPETEH TUM BXOAAWO MNOBMKBAHE CMNOpes TEKYLIMA KOHTEKCT U B
cboTBeTCTBME CbC cybekTMBHUTE ABC&S M3MCKBaHMA. Bbnpocu, cBbp3aHM C AuM3aliHa, apXUTEKTypaTa u
OCHOBHUTE CUIHA/NM3ALMOHHU €IeMEHTM 3a HACTPOMKa M QyHKUMOHMpaHe Ha HoBaTa NOTpebuTesncku-
opueHTupaHa ICC Bepcus, ca npeacTaBeHn M obcbaeHn B [18] 3aefHO C HAKOM BBMPOCKM NO HEMHOTO
cTaHfapTusumpaHe. [91] npeacrass paspaboTeHaTa noTpebuTenckm opueHTnpaHa ICC apxuTekTypa, Kato
ONMCBa HEMHUTE OCHOBHU KOMMOHEHTU U UHTepdEeilcHM 33aefHO C WAKOCTPATUBEH CUFHANN3ALMOHEH
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cueHapuii, npegnara MOAXOAALM KaHAMAAT-NPOTOKOAM 3a HelHaTa peanusauus, W NpeacTaBss
eKcneprMmeHTaiHa YCTaHOBKa 3a NMPOBEpKa Ha KOHUENUMATa;

o [lpeanaraHe n pa3paboTBaHe Ha KOHUENUMA 3a ropeLla CMAHA HAa MpeXKoBUA A0CTbN (hot access network
change, HAC) [40] 6e3 npekbCcBaHe Ha TeKyliaTa/uTte KOMyHWKaALMOHHa/M cecus/u, Kato Aopa3BuTMeE Ha
K/facuyeckoTo (6asvpaHo Ha cunata Ha curHana) npenpegasaHe (handover) ot eaHa mpexa / 6asosa
CTaHuMA / ToYKa 3a 4OCTbN KbM Apyra Takasa, HO C OTYMTaHe Npeaun BCUYKO Ha MOKasaTe/MTe 3a KauyecTsBo
(QoS) v ueHaTa Ha obcnyxBaHe;

e [lpeanaraHe Ha KOHUEMUUA 3a MHTErpuUpPaHO XeTeporeHHo MperKoBupaHe (Integrated Heterogeneous
Networking, IHN), KOeTO ce OCblUEecTBsBa He NoJ ernaata Ha MpeskuTe (MpexosuTe AocTaByMuM), a ce
3a[IBUXKBA, YNPaBAsABa M KOHTPO/AMpaA OT notpebutenuTe (nognomaraHu OT AOCTaBYMLMTE Ha MOBUIHM
ycayru) n e npo3payvHo 3a mpexnte (3a goctobn) [14, 18]. Mo TO3M HaYUH UHTEIMIEeHTHOCTTa Ce U3MeCTBa OT
LEHTbPa KbM nepudepusaTa Ha MPEXKUTE, T.€. KbM NOTPEOUTENCKUTE YCTPOMCTBA U CbPBBPHU CTPYKTYpH (B
ToBa umcno obnayHu), KOeTo npeanara M no-ronemn 6M3HEC Bb3MOMKHOCTM 3a MPOM3BOAMTENNTE Ha

xapayep u codtyep.

[Opyro nepcrnekTMBHO HanpaB/ieHMe B Tasu nofobsacT e CBbP3aHO CbC 3aMAHATa Ha MapaguMrmarta Ha
MHPOPMaALMOHHO-OpNeHTUPaHMA UHTepHeT ¢ T.Hap. UHTepHeT Ha ycayrute (Internet of Services, 10S) — rnobanHa
CUCTEMA, B KOATO HOBUTE YC/YTU Ce Cb34aBaT M Npeasiarat KaTo BEPUMKHU CTPYKTYPU, NOJIyYeHM Ype3s KombuHMpaHe
M MHTerpuMpaHe Ha GYHKUMOHANHOCTTa Ha ronam 6poit (oT cToTMumM A0 xuaagmn) apyru (CbluecTByBaliu) ycayru,
npegaaraHn oT pas/iMyHM TPETU CTPAHM, BKIKOYBAKM B TOBA YMCNO 06/1a4HN yCAyrn. B TO3M CMUCHA Ka4ecTBOTO Ha
obcnyskBaHe (QoS) M oueHKaTa My c/ied M3nosa3BaHe OT CTpaHa Ha notpebutena (Quality of Experience, QoOE)
npuaobmBaT CbLLECTBEHO 3HA4YeHWe, Tbi KaTo 0buyaliHMAT ad-hoc 6a3upaH KoHTpon pabotn aobpe camo 3a
BEPUKHUN CTPYKTYPU C ManbK pasmep. B Ta3m Bpb3Ka NPMHOCHT Ha [3] e B U3BbPLUEHUA aHANN3 HA CbCTOAHUETO Ha
Hay4YHUTe n3cneaBaHus B 061acTTa Ha aBTOHOMHMA KOHTPOA 3a HagexaeH [0S M naeHTMduumpaHeTo Ha OCHOBHUTE
Hay4YHW NpeauM3BMKATE/NICTBA BbB BCAKO €AHO OT TpuUTe NOoAHanpaB/ieHMA: aBTOHOMHO yrnpaB/ieHWe U KOHTPO/ B
peanHo Bpeme, meToam n cpeacTsa 3a MOHUTOPUHT " nporHosupaHe (Ha
cbcToAHME/DYHKLMOHANHOCT/NPOM3BOAUTENHOCT) Ha  YCAYTWM, W WHTEAUFEHTHO  LeHoobpasyBaHe U
KOHKYPEHTHOCNOCOBHOCT MPY HaMuMe Ha MHOXKECTBO AOMENHM.

MHTEPHET HA HEWATA (INTERNET OF THINGS, I0T)

EZIHO OT Ba)KHWUTE HanpaBaeHWA B Ta3n Nogo61acT e HaCOYEHO KbM Cb3/4aBAHETO Ha MHTEIMTEHTHU rpagoBe (smart
cities). B Tasu Bpb3Ka NbpBOHayanHo B [37] e pasBuTa MaeAta 3a ‘UHTEAUTEHTHO MapKMpaHe’ B pamKuTe Ha
YHUBEPCUTETCKO rpaade ypes m3nonssaHe Ha InfoStation-6asmpaHa mynTu-areHTHa cuctema. MprHOCHT Ha [24, 63]
Ce CbCTOM B [Opa3BMBaHE Ha Ta3n MNbPBOHAYa/HA KOHUENUMs 4ype3 u3nons3BaHe Ha o06s1a4HO-6as3mpaHu
KOMMIOTbPHU TEXHO/IOTMM, KAaTO HepaszesiHa 4acT OT paspaboTeHaTa apXWUTEKTypa 3a WMHTEJUIEHTHU TpajoBe C
06L,0 NpeaHa3HavyeHne, NpeacTaBeHa B [64], 3ae4HO € NMUIOTHA cMCTEMA (M CbNBTCTBALY, MUABAYEP) 33 NAPKMpaHe
Ha MOTOpPHK npeBo3Hu cpeacTsa (MIC), usnonssalla noaxodslim coptyepHm pewenuns kato Kafka/Storm/Hbase
knbcTepu, OSGi yeb npunoxerus, pasnpegeneHa NoSQL 6a3a gaHHM M pa3paboTeHUTe MOBUIHU MPUIOXKEHUA 3a
OTKpMBaHe, pe3epBupaHe W MpeaocTaBAHe Ha Hal-NoAXoAAuloTo (3a BCekn nopebuten/wodbop) napKomactTo B
cvoTtBeTcTBMe ¢ ABC&S KOmyHMKauMoHHaTa napagurma. [lpyro nogHanpasieHWe e CBbp3aHO C pellaBaHe Ha
npobsema 3a KOHTPOAa Ha KayecTBOTO Ha Bb3Ayxa ocobeHo B ronemwute rpagose. 3a uenta [51] npeacrasa
npoeKkTMpaHaTa v peanusnpaHa nunotHa GPRS/Wi-Fi-6asupaHa cucTema 3a MOHUTOPUHT Ha MHAEKCA Ha KayecTso
Ha Bb3ayxa (Air Quality Index, AQl) 1 3a exeagHEBHOTO My OTYMTaHe (‘Ha KMBO') C NnocneaBalia CTaTUCTUYECKa
06paboTka 1 BM3yanusaumsa Ha pesynTaTuTe Ha yeb cailT. TpeTo nogHanpaBieHWe e HAaCOYeHO KbM epEKTUBHOTO
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M3MNoON3BaHe Ha e/leKTpuyecKka eHeprus (smart grid). B Tasu Bpb3Ka NpuMHOCHT Ha [49] e B peanusupaHata loT
NPOTOTUMHA CUCTEMA 3@ KOHTPO/ Ha eNeKTPUYECKO OTOMJIeHMe Ha AoMoBe, OdUCK, YYMAULLA, YUTANULWA U T.H.,
6a3npaHa Ha B3eMaHeTO Ha MHTE/NIUreHTHU pelleHuA, CBBbP3aHN C YNpaBAeHMETO Ha CbOTBETHWUTE KOHTpOaepu, B
nogabpKawa obnayHa cTpykTypa. [52] npeacTaBAa MPOEKTUPaAHMA M yCNeLWHO TecTBaH eNeKTPOHeH MoayAn 3a
npeHoc Ha AaHHKM (data transfer unit, DTU) ¢ npeABMAEHO LWMPOKO MNPUIONKEHME B pPasandHKU loT-6asmpaHmu
cuctemn (B yactHocT [49, 51]), peicTBall, KAaTO KOMYHWMKALMOHEH W3 MeXAy 6e3myHa CeH30pHa mperka
(wireless sensor network, WSN) 1 cboTBeTEH MHOOPMALIMOHEH LLEHTLP (CbpBbP, 061aK), AOCTbMEH Npe3 UHTepHET.

Opyro HanpasneHue, No Koeto e paboTeHO B Tasu NogobaacT OT KaHAMAATa, € CBbP3aHO C UHTE/IUFEHTHOTO
34paBeonasBaHe B pas3/IMyHM HeroBu dopmu — enektpoHHo (eHealth) [88], mobunHo (mHealth) [69, 70],
noscemectHo (uHealth) [25]. Mo-cneunanHo [88] npeactaBa paspaboteHua HTTP-6asuvpaH CbpBbp 33 aHaAus,
06paboTKa M NpegaBaHe Ha MeAMUMHCKN M300pakeHus, 6asnpaH Ha onekoTeHa J2EE TpucnoliHa apxuTektypa u
CbBMECTUM CbC CbLUECTBYBALLM W HOBOBB3HMKBALLM TENEKOMYHUKALUMOHHU WMHPPACTpyKTypu. [69] npeactasa
nepcoHanusmpaH mugbnayep (middleware) 3a mHealth ycayru, paspaboteH Ha 6a3aTta Ha ISO/IEEE 11073 PHD
CTaHAApTKU, paboTell KaTo My/ATM-areHTHa cucTema C uen cbbupaHe Ha GU3MONOTMUYHM AAHHW OT MeAULMHCKK
CEH30pU, MPUKPENEeHNM KbM YOBELWKOTO TANO, C MOCNeABal0TO MM M3NpauliaHe Kbm obnavyHa CTPYKTypa 3a
obpaboTka M npeanpvemMaHe Ha CbOTBETHM AeicTBua. CneunduyHata GYHKUMOHANHOCT HA TO3M MUAbAYep,
CBbP3aHa C afanTauma KbM CbAbp)KaHMETO Ha npeanaraHute mHealth ycnyru, paspaboteHa ¢ nomouwita Ha WURFL
n JAVA-WALL codTyepHu cpeactsa, e pasrnegaHa B [70]. OcHoBaBaMKkM ce Ha MNOTPeBUTENCKM LeHTpupaHaTta
napagurma 3a MpesuTe OT cnedgawo nokosneHue, [25] onucea uHealth cuctema, noggbpXKawa pasanyHU
KOMYHUKALUMOHHM NPOTOKOAM, BKAOYBALWLA MUAbAYep 3a ocurypasaHe Ha plug-and-play cpega 3a xeTeporeHHu
6€e3)KMUYHN CEH30PM MU MOBUAHM YCTPOICTBA, M pasnpeaencHa noacuctema 3a ob6paboTka Ha ronemu mMacusu OT
naHHu (big data) B obnaka.

KbM Ta3n nogobnact cnagat M HOBUTE NOAHANPAaB/eHNs 33 CblecTByBaHe/KMBeeHe, NOAMNOMAraHo OT OKOMHUA
cBaT (Ambient Assisted Living, AAL) n nopobpeHn cpeaun 3a KueoT (Enhanced Living Environments, ELE),
BK/HOYBALLM MHTErpauma Ha MHOOPMAUMOHHM U KOMYHWUKALMOHHM TexHosnorun (UKT), obnayHu KoMNOTbpHMU
TEXHO/IOTUU, MUKPOENIEKTPOHUKA, CEH30PHM MPEXKM U MOBWUIHM YCTPOMCTBA C LLes U3rparkaaHeTto Ha 6esonacHa
cpeda OKOMO XOpa, M3MCKBALLM acUCTMpaHe KaTo: 3acTapsABawin xopa, Aeua, 60/1HM, xopa C GU3MYECKM u/mnm
YMCTBEHW YyBpeXAaHuAa M Ap. B Tasu Bpb3Ka NpUHOCHT Ha [4] e B HamMpaBeHWs aHa/M3 Ha OCHOBHATa
Hay4YHOM3CNeAoBaTE/NCKA AEWHOCT, M3BBbPLUEHA A0 MOMEHTA, U UAEHTUPUULMPAHETO Ha OCHOBHWUTE nNpobnemu,
ocTaBallM (Bce oule) 3a paspeluaBaHe. [5] npeactaBa HAKOW pe3ynTaT, CBbp3aHu ¢ TecTBaHeTo Ha AAL/ELE ycayrm
W CLEeHapun, N3BbPLUEHU B 1aDOPATOPHM YCNOBUA C Len Bepudukauma u Banngauma Ha nsnonssaHata naatdbopma.
MpuHOCHT Ha [6] ce 3aknYaBa B onucaHaTa paspaboTeHa nnatpopma c obwo npefHasHavyeHue 3a ‘AAL as a
Service’ (AALaaS) / ‘ELE as a Service’ (ELEaaS) v npepsioxeHaTa 3a M3MoA3BaHe pamKa C LEen MNo-HaTaTblUHO
KnacuduumpaHe Ha KOMYHUKALMOHHW MPOTOKO/M M YCIYrv Mo Te3un ABe HanpasneHua. [47] npeactaBa aHaAu3 Ha
npousBoguTenHoctTa Ha ELE nepcoHanusvpaHa nnatdopma, H6asMpaHa Ha CEH30pHM M 0BNAYHM TEXHOOTUM,
OCHOBABaLL, CE Ha eKCMepUMEHTU, NPOBeEHN B 1abOPaTOpMA 3a KMUBEEHE.

WHTEPHET TOMOTPA®UA (INTERNET TOMOGRAPHY)

OCHOBEH HayyeH TpyZ, NpeacTaBeH B Tasu nogobnact, e MoHorpaduaTa [2], KoaTo TpeTupa AeTainHo npobaema 3a
n3cneABaHe Ha NPOCTPAHCTBEHUTE U BPeMEBUTE BapuaLMu Ha GYHKLMOHMPAHETO Ha rnobanHata mpexa NHTepHeT
ypes u3nosi3BaHe Ha (6asMpaH Ha CUEHApWM) aHasWM3 Ha AaHHW, NOAYYEHW/U3MEpPEeHM B peasiHO Bpeme upes
CoHAMpaHe. MpeacTtaBeHU ca OCHOBHUTE MPWMHLMMK, TEXHUKWU, CPEACTBA U NPUIOMKEHUSA Ha TOBA MEPCNeKTUBHO
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Hay4YHO HanpasneHue. Pa3rnefaHo e M3NoON3BaHeTo Ha MHTepHeT TomorpaduyHM faHHM 33 M3BBLPLUBAHE Ha
CMMYNIALMOHHO W/UAK eMyNaLMOHHO MOLENNPAHE HA KOMYHUKALMOHHM (B YaCTHOCT KOMMIOTbPHU) MPEXKM, KAKTO U
33 AM3aiH, aHaAu3 MU pasnosaraHe Ha MpexoBu ycayrn. MoHorpaduaTa BKIOYBA M acNeKTU Ha U3M0/13BaHeTO Ha
NHTepHeT TomorpadumaTa B 6E3XKUYHN aPXMTEKTYPU HA KOMYHMKALMOHHU MPEXK OT cnesBallo nokoseHune (NGN),
KaKTO M poJsiATa M B MpoLeca Ha NPOEKTUpaHe, U3MbIHEHME WM CNAa3BaHE Ha Pa3/IMYyHM BUAOBE CMOPA3yMEHUs Ha
HMBO obcnyxkeaHe (Service Level Agreement, SLA). MNpeAacTaBeHM ca OCHOBHUTE KpUTEPMM 3a MPOEKTUpPaHe Ha
aBTOMATU3MpaHa M3mepBaTesHa cuctema 3a MHTepHeT Tomorpadusa (Internet Tomography Measurement System,
ITMS), uenswa NpocTpaHCTBEHO M BpPeMeBO KapTorpadupaHe Ha MHTepHeT uype3 cb3gaBaHe (M HenpekbCHaTo
aKTyannsmpaHe) Ha NpPoOM3BOAUTENHU MPOPUAM Ha KOMYHUKALMOHHU TpaceTa Mexay COHAMPALLUTE CTaHLMK, B
CbOTBETCTBME CbC CTAHAAPTU3IMPAHUTE METOAONOTUN U YTBBPAEHUTE MOKa3aTeNn 3a KayecTBOTO Ha 06CnyKBaHe
(QoS). OcHOBHWTE NPUHOCKU Ha MOHOrpadumATa ce 3aKN0YaBaT B C/IeAHOTO: NPUBELEHA € TAaKCOHOMMA Ha OCHOBHUTE
CpeAcTBa, M3MON3BAaHW 3a M3MepBaHe Ha MPOM3BOAMUTENIHOCTTa Ha WMHTepHeT, KaTeropumsmMpaHu no 6asucHu
KOMYHMKAUMOHHM MPOTOKONN U C/I0EBE; W3BBLPLLUEH € CPAaBHUTE/IEH aHa/M3 Ha CbLLEeCTBYBAWM (KbM MOMEHTA)
NPOEKTU U UHULMATMBM B 061acTTa Ha UHTepHeT TomorpadumaATa, KaTo ca MAEeHTUOULMPaHM ABaTa HAW-3HAYMMK OT
TAX; AEMOHCTpMpaHa e Bpb3KaTa M e [O0Ka3aHO 3HayeHweTo Ha WHTepHeT TomorpaduATa 3a MocTUraHeTo U
rapaHTMpaHeTo Ha A06pK NMoKasaTenn 3a KaYecTBOTO Ha 0OC/yXKBaHe, 3@ YCMELWHOTO NpuWaaraHe Ha NpPakTUKa Ha
TpaduyHoTO MHKeHepcTBo (traffic engineering, TE) 1 3a LANOCTHOTO yNpaBieHNEe Ha KOMYHUKALMOHHU MpPeXM (B
YacTHOCT WHTepHeT) W ycnyru; paspaboteHa e MeToAMKa 33 M3BbpPLIBAHE Ha LUANOCTEH aHaAM3 Ha
bYHKLMOHMPAHETO/NPOM3BOAUTENIHOCTTa HA MHTEPHET TpaceTa, KOATO € MPU/IOKEHA YCMEeWHo Crnpsamo Lesesa
rpyna, KaTo ca NnpMBeAEeHN 1 aHaIM3UPaHU NOAPOOHN CTAaTUCTUYECKM AAaHHUW 32 NPOADB/INKUTENEH Nepuos OT Bpeme;
BbBeAeH e (1 3a MbpBM NbT e M3MN0A3BaH) HOB KOMYHUKaLMOHeH TepMuH Congestion Level Index (CLI) 3a oueHKa Ha
CblUecTBYBaLLM 3a4pbCTBAHNA Ha MIHTepHeT TpaceTa, KaTo eKcnepumeHTanHo ca nonyyveHu CLI nokasatenute Ha
uenesa rpyna AbpKaBu; NOKA3aHO € HarleAHo M3M0/I3BAaHETO Ha EKCNEePUMEHTA/IHO U3MepeHUTe 1 obpaboTeHun
ype3s npegno¥eHata MeToAMKa JAaHHM 3a SLA BepubduMKauma M MEHUAKMDBHT, KAaKTO M 3a CcTpaTernmyecko
pa3nonaraHe Ha Pas/IMYHN KATEropuu ycayrn (M NpUAONKeHUs) C LLen rapaHTMpaHe Ha MAaKCMMasHO 330BO/IfBaHe
Ha noTpebutenute (QOE); M3BbpLWEH e (M e npeacTaBeH B noaxogAauw, rpaduyeH M TabynupaH Bua) nogpobeH
BpeMeBM aHanu3 Ha HabaogaBaHUTe Bapuaumm B MHTepHeT GyHKLMOHMPaHeTo/NPOn3BOAMTENIHOCTTA Bb3 OCHOBA
Ha cbbpaHuTe (Ha roguwHa 6a3a) AaHHKU 33 LeseBUTe KOMYHUKALUMOHHWM TpaceTa, CbyYeTaH CbC CbMOCTaBKaTa UM
CNPAMO NOCTUTaHeTO Ha 3agageHute SLA uenun, noaapbiKKaTa M HAATPAKAAHETO HA KOMYHUKALMOHHU pecypcu
(Tam, KbaeTo e HeobxoAMMO), ¥ NAAHMPAHETO M YNPABAEHUETO HA CbOUTUA B KOMYHUKALMOHHUTE MPEXKMU OT
CTpaHa Ha TeXHUTe AOCTaBUYNLM; AEMOHCTPUPAHO € M3MNO0A3BAaHETO Ha NPUHUUNUTE Ha MHTepHeT TomorpadusTa 3a
MOBMLLABAaHE Bb3MOMKHOCTUTE HA CMMYAAUMOHHOTO M/UAM eMyNaLMOHHOTO MOAEANPAHE Ha KOMYHUKALMOHHM (B
YaCTHOCT KOMMIOTbPHU) MPEXKMU U YCYTU, U 33 NPOBEXKAAHETO HA MPEXKOBU EKCMEPUMEHTU; NOKa3aHa e Bpb3KaTa
Ha ITMS c MHOpPAcTPYKTypW 3a OueHKa Ha QyHKUMOHMpPaHeTo Ha (6e3knuHM NGN) KOMYHMKALMOHHU MPEXKMU
(Network Performance Infrastructures, NPIs), KaTo 3a uenTa e HanpaBeH aHaAM3 Ha cblyecTByBawm NPl cpeactsa u
e npeACTaBeHOo 3HaYeHWeTO Ha M3M0A3BaHEeTO Ha HanpegHann/moaepHn NPI-ITMS nHbpacTpyKTypHU pelleHus ot
CTpaHa Ha MpeXKoBUTE AOCTABUMLM M [OCTaBYMLMTE Ha YC/IYrM 3a MOBMILABaHE Ha TAXHaTa edeKTMBHOCT U no-
Mb/AHO 3a/40BO/ABaHE NOTpebHOCTUTE Ha NoTpebuTtenuTe.

MpunaraHeTo Ha eKCMepMMEHTaNHO MOJyYeHUTE AaHHW 33 QYHKUMOHMpPAHETO Ha MHTepHeT, M3B/leYeHU upes
M3Nnon3BaHeTo Ha NHTepHeT TomorpaduyHM TEXHUKN N METPUKM, 33 YBEIMYABAHE KanaumTeTa M edMKaCcHOCTTa Ha
CUMYNALMOHHOTO M/MAN eMyNaUMOHHOTO MOAEe/NMpaHe KaTo OCHOBHM CpeacTBa 3a AM3aiH M paspaboTsaHe Ha
KOMMOHEHTHU MPEXMU, CbCTaBnABawmM MHTepHeT, e pasriesaHo v B [16]. MokasaHo e, ye eMNUPUYHUTE LaHHW,
M3B/IEYEHW B TEYEHME HA NPOABMKUTENHM (M LLeNleHacoYeHM) Nepuoan OT BPEME M NPeaoCcTaBeHn oT UHTepHeT
TOMOrpaduyHM U3mepBaTeNHU CUCTEMM, MOTAT Aa ce M3NO0A3BaT 3a Npecb3fajaHe Ha peanHun YCA0BUA B PpaMKUTe
Ha moaennpaHutTe nabopaTopHU EKCNEPUMEHTU C LLesl onpeaensaHeTo Ha Hal-4obpu, ymepeHu M Han-1owm
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KOMYHUKaLMOHHM CLEeHapuM, B KOWTO MoraT Aa 6baaT BbBaeyeHu notpebutennte (NpuaoxeHuaTta), uav 3a
nNaHMpaHe 1 NPOBEXKJaHe Ha MPEXKOBM HaArpaskaaHma (yBenmMuaBaHe Ha MPEsKoBMA KanaumTer).

[20] uepTae OCHOBHWUTE HACOKM 3a NMpUNaraHe Ha METOAUTE U TEXHUKMTE Ha MIHTepHeT TomorpaduaTta B 6e3KnuHuUTE
MPEXXMW OT 4YeTBBLPTO noKoseHne (4G) C uen ocurypsasaHe Ha pPeanHO U3MEpPeHW AaHHWM Mo OTHOLIEeHWe Ha
[OOCTaBKaTa Ha ycayrM Kbm notpebutennte Bb3 OCHOBA Ha CrnopasymeHus Ha HMBO Ha obcnyskBaHe (SLAs),
paspaboTBaHe Ha Habop OT CTaHAApPTM 3a M3MepBaHe Ha KayecTBOTO Ha obcayxsaHe (QoS) v mpunaraHe Ha
peweHua (oT Kpai 4o Kpait) 3a IP BepudmrKauma Ha HMBO obcayxkBaHe (IP-SLV), kouTo ga moraT Aa ce M3nons3ear 3a
OLeHKa Ha onuTa (Npu M3non3BaHe Ha CbOTBETHATa yc/yra) Ha notpebutena (QoE) 1 3a yctaHoBABaHe (MK He) Ha
SLA CbOTBETCTBME, C Bb3MOXHOCTM 33 BrpakAaHe B CMCTEMW 33 PaHHO NpeaynpexaeHue 3a no-epeKTUBHO
ynpaBsneHue Ha MPEeXKoBU Pecypcu.

KOMYHUKAUMWOHHW TEXHONTOTUWN 3A MOBWUZTHO ENNIEKTPOHHO OBYYEHUE

OCHOBHWUTE MPUMHOCM Ha KaHAMpaTa B Ta3nM nogobnact ca CBbpP3aHM C yCbBbplUeHCTBAHe Ha InfoStation
napagurmara [65] 3a AoCTaBKa Ha CUJ/IHO NEPCOHANU3MpPaHKU [76] U KOHTEKCTyanmsnpaHu [71] MoBUAHK yCayrn Kbm
noTpebutennte — HaBCAKbAE, N0 BCAKO BPEME M N0 BCEKU Bb3MOXKEH HauuH (anywhere/anytime/anyhow), koeto
npeacTaBnfBa 3HauMTeNHa AopaboTKa M Kpayka Hanpej B CpaBHeHMe ¢ opurMHanHaTa InfoStation naes 3a many-
time/many-where o6cnyskaHe. MHOKeCTBOTO My6/AMKyBaHM CTaTUM B TasuM noaobaacT ca HaCoYeHW Kbm
WHTErPUPaAHETO Ha Ta3n HOBa TeXHOJIOTUA B y4ebHMA npouec U B 06pa3oBaTe/IHNTE MPAKTUKU Ha aKaLeMUYHUTE
UMHCTUTYUMK. MbpBOHAYasHM uaeu 3a peanusauma ca fageHu B [43], a noaxofAwmM mozenv M noaxoau ca
pasrnesaHu B [86], KOMTO NO-KbCHO Ca A0Pa3BUTK, Hanp. B [76]. B [39] e npeanokeHa gopaboTka (M e npeacTaBeHa
peanunsauma) Ha apXMTEKTypa 3a A0CTaBKa Ha MobuaHu ycnyru B InfoStation cpega, cbobpaseHa ¢ Bb3aMOXKHOCTUTE
Ha MOOWIHMTE YCTPOMCTBA M C MPeAnoYUTaHMATa Ha noTpebutenute. OCHOBHMAT npuHoc Ha [10, 76, 77] ce
3aK/touaBa B NpeasioKeHusa (cneumanHo 3a pasnpegeneHarta InfoStation apxuTekTypa) areHTHO-OpMeHTUpaH
MWUObAYEP 3a KOHTEKCTHO-CbOobpaseHa AocCTaBKa Ha ycnyru [82], 6asvpaHa Ha M3MN0/3BAHETO HAa CEMaHTM4YHA
MHpOPMaLMsA C Ornes yNecHsiBaHe KOHTEKCTYa/IM3MPAHETO Ha yCayruTe (KaTo B3aMMOLEMCTBMATA Ha areHTUTe C TAX
ca onucaHu ¢ nomowta Ha OWL-S oHTonorMKM [9]) U B pa3paboTeHaTa KOHLENLUMA 32 KOHTPOA WU yrpaBieHne Ha
CeCUN U KOMYHUKALMOHHU CLeHapun. BpemeBUAT acneKT Ha ToBa ynpasieHue (time-based scenario management)
e pasrnegaH B [79], a OCHOBHWUTE cLeHapuM ca onucaHu getannHo B [38]. [11, 13, 32, 36, 85] npeacrasar
M3MON3BAHETO HA areHTHO-6asvpaH nNoaxoa, OPUEHTUPAH KbM yCcayruTe, 3a pa3paboTBaHETO Ha WMHTEUTEHTHU
cuctemum 3a mobunHo obyyeHue, 6asmpaHn Ha InfoStation apxuTekTypata, ypes M3nosn3BaHeTo Ha ugen ot OMG
cneuyndukaumata Model Driven Architecture (MDA), kato 3a uenta e paspaboTeHa KnacuduKauma M ca
NpeanoXeHn MoAeNM Ha noaabpiKawmte codtyepHu areHtTn. JdonbaHuTtenHo [32, 78, 80], pasrnexkpaiiku
CUCTeMHaTa pa3paboTKa KaTo MTepaunoHeH npoLlec, npeasaraT NoAxXo4 3a NOeTanHo Pas3BuTMe U paslimMpaBaHe Ha
CUCTEMHATA apXMTEKTypa CTbMKa MO CTbMKa. [62] ce dpokycupa Bbpxy pa3paboTBaHeTo Ha HoBa 0baYHO-6a3npaHa
BepcMA Ha cuctemara 4pes m3nonssaHe Ha PSP (personal software process) metogonorua. [13, 83, 87] otaenar
CreuManHo BHMMaHWe Ha peanusmpaHeTo (c momolyTa Ha cneuundmkaummute CC/PP n UAProf) Ha notpebutesncku
npodunu [9, 66] n npodunun Ha ycayru [10]. MpunaraHeTo Ha J2ZME, JADE n LEAP TexHonornu 3a paspaboTtsaHe Ha
ycnyrute e pasriegaHo B [71] n e gemoHcTpmparo B [39]. MpuHocHT Ha [12] ce cbCTOM NpeaMMHO B NpesoXKeHus
noaxoA 3a pa3paboTBaHe Ha IMYHKM acucTeHTU (personal assistants), pyHKUMOHMpPALLM B MynTU-areHTHa InfoStation-
6a3unpaHa cpesa M noAnomaralin 40CTaBKaTa HAa NePCOHANU3UPAHN U KOHTEKCTYaIM3MpPaHu MOBUAHM YCAYTU Kbm
notpebutenute. [67] npeanara CbOTBETHA apPXMTEKTypa 3a rpaduyeH notpebutenckn wuHtepoeiic (GUI),
pa3paboTeHa ¢ nomowTa Ha Google Web Toolkit (GWT), Asynchronous JavaScript and XML (AJAX) n Twitter’s
bootstrap Cascading Style Sheets level three (CSS3). [26] npeacTaBa noapobHO paspaboTeHaTa MyATU-areHTHa
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nnatpopma, OCHOBaBalla ce Ha ycbBbpuweHcTBaHata InfoStation napagurma, 3aegHo ¢ onepauuuTe no
B3aMMoeNncTBne mexay areHtute (cblwo M B [66]) M C OCHOBHUTE CTPYKTYpU OT AaHHW. PeanusupaHaTta
KOHTEeKCTyanmnsmnpalla GpyHKLMA NO3BOAABA afanTalmsa Ha CMCTEMATa B OTFOBOP HAa NPOMeEHMTE B OMnepaTMBHaTa
cpeana [82], npucblymM 3a TO3M TUN apXUTEKTYPU, B6asMpaHM Ha Ge3KMYeH KOMYHUKALMOHEH AoCTbN. LlenTa e aa ce
MOCTUrHE [OCTaBKa Ha ycC/iyru, cbobpaseHa C TEeKyLMA KOHTEKCT (Ha moTpebutenute, ycayrute M M3NON3BaHMSA
6e3)KnyeH goctbn, Hanp. ot Tun Wi-Fi [76, 77] wnan Bluetooth [84]). [27] obpblwa no-cneuranHo BHMMaHME Ha
(areHTHO-6a3MpaHaTa) AOCTaBKa Ha 0bpasoBaTeNHN ycayrn Tun ‘mobuneH Tect’ (mTest) U ‘MoBUNHO oueHaBaHe'
(mAssessment), Uneto agMUHUCTPUpPaAHE e pasriesaHo B [72]. B Tasu Bpb3Ka [68] npeacrassa npototmnHo HTMLS
mTest MobuIHO NpunoxeHue, paspaboTeHo Ha 6asaTa Ha pamKaTta Sencha Touch, KoeTo moxKe aa GyHKUMOHMPA
Ha pasnnuHu nnatdopmm (i0S, Android, BlackBerry, Windows Phone). Ycnyrata ‘mobunHa nekumsa‘ (mLecture)
CblWo e paspaboteHa, Hanp. B [9, 71, 89]. Opyrn Bugose pas3paboTeHM ycnyru ca pasrnesaHu s [94]. 4D
KnacudumKkauma Ha ycayrute e npeactaBseHa B [93]. MpuHochbT Ha [29, 30] ce cbctom B paspaboTeHaTta (3a
usnonssaHe B InfoStation cpepa) WHTeNUreHTHa, O/IeKOTeHa, pasnpegeneHa W Java-6asupaHa pamka 3a
npeacraBaHe Ha MOBWAHWM ycayrM, KoATo e 6asupaHa Ha nnatopmarta Drools, inversion of control (loC)
Ou3aliHepCcKn mogenn u onekoteH HTTP KoHTelHep, KaTo ce OoT4MTa HeobxoaMmocTTa OT o/iekoTaBaHe Ha JADE
ypes pe-am3aliH 1 ce npeanara uanonssaHeto Ha WURFL 32 KOHTEKCTHO M3BECTABaHE MpW AOCTaBKaTa Ha yciyruTe
[66, 71]. doKycbT Ha [31, 75] e BbpXy M3MNON3BAHETO Ha 3HAYUTE/NIHO paswWMpeHaTa GYHKUMOHANHOCT (BKA.
MYNTUMEANAHM Bb3MOXKHOCTU) Ha CbBPEMEHHUTE MPEHOCMMU MOOWIHM YCTPOMCTBA M TAXHATa MO-MbJHA
MHTerpauma B ydyebHua npouec Ha 6a3ata Ha moAepHUTe H6e3XKUYHM TEXHOOTUN, KAaKTO U BbPXY Pa3paboTBaHEeTo Ha
HAKOW OOMbBAHUTENIHW YCAYTU, HAMpP. NPeasIoXKeHn U onucann B [39, 92], npegocTasaHu ot InfoStation-6a3smpaHa
cucTemMa B lONbAHEHUE Ha TPaAMLMOHHUTE 06pa3oBaTeNiHM NPaKTUKK. B Tasmn Bpb3Ka NpMHOCHT Ha [33] ce cbcTom B
pa3paboTBaHETO Ha NPOTOTUMN Ha MHTEIMIEHTHA ycayra 3a 6bp3a U edpeKTMBHA A0CTaBKa Ha CboblieHua Ao (rpyna
oT) notpebutenn B InfoStation cpesa ypes usnonsBaHe Ha ABYCTEMNEHHO AZPECHO MPOCTPAHCTBO, LLeHTpaneH
NPOV3BOACTBEH areHT W WHTE/NUTeHTEeH MOMOLLHMK, rapaHTMpawmM JocTaBka B cboTBeTcTBMe ¢ ABC&S
KOMYHUKaUMOHHATa napaaurma. [81] pasrnexkga peanusauumsTta Ha ycayrata MailChecker 3a npoBepka Ha
€/1eKTPOHHA MOoLLa, KaTo ONuCBa OCHOBHUTE (CpelyHaTV Mo BpemMe Ha peasiv3auuata U TecTBaHeTo) npobiemu,
KOeTO ocurypsaBa LeHHa MHpopmaumsa 3a ycnewHaTta pa3paboTtka Ha gpyru Bluetooth-6asmpanu ycnyru. [34]
pasrnexza npobnema 3a ONTMMaNHO pasnosiaraHe Ha MHOOPMALMOHHU pecypcu B InfoStation mpexka c uen
HaManABaHe Ha PeXUNHUTE Pa3HOCKM W CbKpallaBaHe Ha BpemeTo, HeobxoAMMO 3a yAOB/NETBOPsABaHE Ha
noTpebuTencknTe 3anaBKW, KAaTo 3a LenTa ca pas3paboTeHn aABa mogena 3a ¢opmanusupaHe Ha npobnema v ca
npeAcTaBeHu MAeu 3a TAXHOTO NpuaaraHe Ha npakTuka. [15, 97] aHanM3MpaT HAKOU OT OCHOBHUTE €/IeMEHTU Ha
Distributed e-Learning Centre (DeLC) apxuTeKTypa 3a noaapbKKa Ha MobuaHo obyyeHne 1 npenogasaHe [93], KaTo
0cobeHO aKLEeHTUPAT BbPXY BB3IMONKHOCTUTE 3a nopobpABaHe HaA AocTbna Ha obyyaemute [0 online
UHPOpMaUMOHHM  (BKA. 6MBAMOTeuyHn [12, 87]) pecypcM upe3 WU3MNON3BAHETO HA MOAEPHU HE3KMYHMU
KOMYHUKAUNOHHWN CTaHAapTn [76, 77, 84], UHTENUreHTHU MobuaHu yctpoiictea [31, 75], MOBUAHM NpUNOXKEHUA
[68] n ycnyru [98, 101], KouTo npeanarat obyyeHue ‘HaBCAKbAE, MO BCAKO BPEME M MO BCEKM Bb3MOMKEH HauMH'.
[99] npepnara areHTHO-OpMeHTUpPaH BapuaHT Ha DelC, 6a3npaH Ha M3N0A3BaHETO Ha ‘TbHKKU' U ‘nebenn’ coptyepHu
areHTW. AgpeceH mogen Ha mobunHute ycayrm B DelC e paspaboteH B [101]. AgantupaHe Ha DelC apxutekTypaTa
KbM SCORM cTaHgapTa e npegnoxkeHo B [108]. An3aitHepcKun naeu 3a nsrpaxkgaHe Ha MHPOPMaLMOHHA cucTema 3a
BupTyaneH yHusepcuTteT (Virtual University Information System, VUIS), B KosiTo ycayruTe ca peannsupanu Kato EJB
copTyepHU KOMMOHEHTW, ca npeacTtaseHn B [109] 3aegHO ¢ mogenn 3a B3aMMOAEWNCTBME U KOMYHWKALMOHHMU
UHTeppencn mexay KomnoHeHTUTe. CpaBHUTENEH aHaNM3 Ha CblULecTByBallM CpeacTBA 33 Cb3JaBaHe Ha
CbAbprKaHMe 3a eleKTPoHHO obyueHune (authoring/assembling tools) n cuctemu 3a HerosoTo ynpasieHue (Learning
Content Management Systems, LCMSs) e npepactaseH B [110] ¢ ornep oueHKa Ha CTeneHTa Ha CbOTBETCTBME HA
TAXHATA GYHKUMOHANHOCT KbM M3UCKBAHMATA Ha cTaHZapTuTe SCORM 1 ADL. Pe3ynTaTuTe OT aHa/M3a ca NOJIE3HU C
TOBa, Ye CUCTEMATUYHO U NoapobHO maeHTUOUUMPAT Habop oT aTpmbyTu, HeobxoauMM 33 GYHKLMOHANHOTO
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npoeKkTupaHe Ha noaobHu cpeactsa. [111] pasrnexga NpuaoXKeHWeTo Ha MeTa-gaHHuM B SCORM-cbBMECTUMO
CbAbpKaHME 3a e/IeKTPOHHO obyyeHue npe3 npuamaTta Ha pamkata CMAPS, KaTo 3a uenTta npeanara HOBU
nogetanu 3a no-gobpo naeHTudumLmMpaHe Ha akTMBK (assets) Ha o6pa3oBaTeIHWU PECYpPCH M NO-eCHO Cb3JaBaHe Ha
MeTa-[aHHM 3a TAX; B Ta3n BPb3Ka ca Cb3gageHun asa Hosu IEEE LOM npodunn 3a meTa-gaHHu.

OPYTU HAYYHWN U3CNEABAHUA

[1] npeacTaBnaga yuyebHO nomarasno, MMalLo 3a Len NoAMNOMaraHe Ha CTyAeHTUTe B (camo)nogrotoBkata MM npu
yCcBOfiBaHe Ha y4ebHMA maTepuan no AUcCUMNAMHATA ,KOMMIOTbPHU MPEXKM M KOMYHMKALMK“, no-cneumnanHo no
7 OCHOBHM TEMW, MO KOUTO OBMKHOBEHO CTYAEHTUTE WM3NUTBAT HAW-TONEeMM 3aTPyAHEHUA. 33 LeNTa BCAKa rnasa
BK/IIOYBA KpaTKa TeOpeTMyHa 4YacT M paspaboTteH KomniekT oT 10 npumepHo pelweHu 3agaun u 10 3agauv 3a
ynpaxHeHune (camoctosTenHa paboTa) Ha CTyAeHTUTe, NOAPEAEHM NO MOATEMWM U CTEMEH Ha CAOXKHOCT, YNeTo
nocaefoBaTeIHO M3Mb/IHEHWE rapaHTUpa YCBOABAHETO Ha y4ebHMA maTepuan. [lomaranoto AaBa Bb3MOXKHOCT He
CaMo 3a NPaKTUYECKO NPUIOXKEHME Ha YCBOGHWUTE 3HAHUA OT CTPaHa Ha CTYAEHTUTE, HO U 3a Pa3BMBaHE Ha TEXHUTE
YMeHMA 33 pellaBaHe Ha NpobaeMHOOPMEHTUPaHKM 3a4auM M 3aabnboyaBaHe Ha 3HaHMATa UM NO pasriedaHuTe
TeMU.

[35] npeacTaBa paspaboteHuns w3 A-WING 3a 6e3:KnyHo ad-hoc B3aMMHO CBbP3BaHE Ha XETEPOreHHU MPEXKH,
YMATO AM3aliH ce 6a3upa Ha npeano)keHaTa HoBaTopcKa 9Cs KnacUpUKaLMa Ha KOMYHUKALMOHHW YCAyrM Ha
KaHa/HWA C/I0M M BKAOYBA HOB METOZ, 33 MepapXMYHO OMUCAHWE HA KOMYHWKALMOHHW MpPEXKM, NOLMNOMOrHaT oT
paspaboTeHaTa HoBaTopcKa XML cxema 3a onvcaHMe Ha MPEKOBU Bb3/IN, TEXHUTE KOMYHUKALMOHHU UHTEpdeincn
N OOKPBKEHUETO UM.

B 06nactta Ha 6e3KMYHUTE KOMYHWMKALMOHHW Mpexu oT 4. nokosneHue (4G) OT KaHAMZATa e W3BbpLUEHa
Hay4yHOM3CcneAoBaTe/IcKa paboTa MO UHTErpMpaHe Ha XeTepPOreHHW MPEXKOBM TEXHOIOMMM 3a Be3KUYeH JOCTbN C
uen KombuHMpaHe Ha NpeauMCTBaTa UM, NpeasaraHe Ha no-6orato pasHoobpasme oT ycnyrn Ha notTpebutenuTe u
MaKcMmM3npaHe nevyanbute Ha MpeXKoBUTE AOCTaBYMLM M OOCTABYMLMTE Ha ycayrv. B Tasm Bpb3ka [103, 107]
npeacTaBAT pasdpaboTeHaTa HOBA pamKa, 6asnpaHa Ha NOMUTUKM, 32 NOAMNOMAraHe Ha UHTErpaLmaTa Ha MPeXu u
ycnyrn B 4G, ¢ uen ocurypaBaHe Ha eguHEeH KOHTPOJ, KaTo ca ONMCaHM ABa OCHOBHM noaxoga. B gonbaHeHue e
BbBEEHO YNpPaB/NeHNETO Ha Pa3/IMYHU BMAOBE NPOGUAN C Len NOoCTUraHe Ha No-gobpo aganTupaHe Ha ycayrute
KbM MOTpebuTennte M onTMManHa MpeXKoBa KOoHurypauua. Ha 6asata Ha Tasu pamka B [42, 100, 106] e
npegsioxeHa 4G cUCTEMHA apXUTEKTYpa 3a MHTerpauma Ha mpexu u ycayrm (GAIA), KaTo ca pasrnesaHun Bbnpocw,
CBbP3aHM CbC CUTHANM3AULMATA MENKAY PasNMYHUTE M AOMENWHUM M C B3aUMOLENCTBMETO Ha OCHOBHUTE M
DYHKLMOHANHN KOMMOHEHTU, KaTo M3NCKBAaHUATA KbM Hes ca pasrieaaHu npeam Tosa B [102]. [107] gonbaHUTENHO
pasrnexga uHterpaumata Ha ad-hoc mpexu M HeobxogMMOTO 3a ToBa afdanTupaHe Ha GAIA, a [100] obpbla
BHMMaHME M Ha Pa3BMTMETO Ha NOALbPXKALLM TEXHO-6M3HEC mogenn. MNpobaemu, CBbP3aHU CbC CUTHANIM3UPAHETO
Ha MHPopMaums, HeobxoaMmMa 3a NOCTUraHe Ha PA3IMYHU KOHTPOAHM Lenn (QoS, mobuaHocT, curypHoct, AAA), n
Bb3MOXKHUTE KaHAWAAT-MPOTOKO/IM U MOAXOAM 3@ CUTHaAAM3aumsa ca pasrneganu B [41]. donbaHuTtenHo [45]
npeacrtasa IP-6a3npaH noaxon 3a ocurypsBaHe KayecTBOTO Ha obcnyxkeaHe (QoS) B 4G mpexku (OT Kpali Ao Kpai)
Bb3 OCHOBa Ha GPRS, UMTS, MPLS u DiffServ TexHuKn, n npegnara cborseteH QoS moaen, nogxoasu, 3a
nsnonssaHe B 4G xeTeporeHHa mpexKosa cpefa. [96] npeanara HOBM pa3paboTeHW cxemu 3a M3MNOa3BaHe Ha
UTRAN-cneunomyHm UMTS QoS napameTpu B 3arnaBHUTe 4acTh Ha MPLS NpoTOKONHM eANHULM U NPUIOMKEHWNE Ha
npeasioxeHna MeTo Cnpamo Tpaduk, reHepupaH B8 UMTS mpesxkun 1 npemuHasaly npes MPLS/DiffServ-6asmpana IP
onopHa mpexa. [105] noguyeptaBa npeaMmcTBaTa Ha WHTerpauuata Ha HMIPv6 ¢ MPLS c¢ uen rapaHTuMpaHe
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KayecTBOTO Ha obcny:KBaHe (OT Kpal A0 Kpai) B MyNTU-AOMENHU 6e3}KMYHM KOMYHUKALUMOHHU MPEXU U
pasrnexkza Bbrpoca 3a ‘Meko npenpegaBaHe’ (soft handover) oT egHa Mpeska Kbm Apyra KakTo B pamKuTe Ha eauH
OOMEWH, TaKa U MeXay pasnnyHuTe aomenHn. OcBeH TOBa e NpeasioXKeH U afropuTbm 33 MPEXKOBUA CMMYATOpP
NS2, nHTerpupawy, GyHKLMOHANHOCTUTE Ha ABeTe TexHonorun (HMIPv6 u MPLS). [19] npoabnkaBa paboTata no
Temata 3a NS2, KaTo NocoYBa HAKOM HEroBW HeAOCTaTbLUM U Npediara HaYMHU 33 HErOBOTO Pa3BUTUE U CTpaTerum
33 yCbBbpLIEHCTBaHe yYpe3 gobassaHe Ha HMIPv6 n MPLS GyHKUMOHANHOCTM KbM ONpeaesieHn HeroBu Moayau, v
npeAcTaBaA CXeMaTUYHWU aNTOPUTMU 3@ BIParKAAHETO UM.

KaHaAM[aTbT € M3BBPLINA HayuYHU U3cnenBaHusa u B 061acTTa Ha TeneTpaduyHOTO MHKeHepcTBO. MPUMHOCHT Ha [22]
e B u3BegeHarta obobuieHa Pollaczek—Khinchin dopmyna 3a cpegHaTa gb/KMHA HA onalKaTa U CPeAHOTO Bpeme Ha
M3yakeaHe B BydepuTe Ha MpEXKM C MaKeTHa KOMyTauumsA, OMUCBaHM uype3 egHocbpBbpHa Polya/G/1 cuctema c
HepaBHoMepeH Polya npouec Ha npucTMraHe Ha MaKeTUTe, NMPOW3BOJIHO pPa3npefesieHne Ha BPemMeTo MM Ha
obcnykBaHe M 6e3KpaliHa oOnallka 3a M3YaKBaHe, KAaTo e MOKa3aHOo KaK MUKOBeTe Ha BXOAAWMSA MOTOK OT
NPUCTUIALLM NAKeTM U BapUpPaHETO Ha BPEMETO MM Ha ODOCNy)KBaHe BAMAAT Ha BPEMETO Ha 06CNy:KBaHe M Ha
Ab/KMHATA Ha onallKaTta B cucTemaTta. [pakTMUYecKoTo 3HaYeHMe Ha npejJjioxeHaTa 06o6ueHa dopmyna ce CbCTom
B cnocobHOCTTa M A3 OMMCBA MMKOBO NoBefeHWe Ha TeneTpaduuHM NOTOUM B MOLEPHUTE TENEKOMYHUKALUMOHHM
MpexKun. B [23] e uscnegBaHa MynTU-CbpBbpHa ONallKka 3a M34aKBaHe CbC 3aBMUCELLM OT CbCTOAHMETO MPOLLeCH Ha
NPUCTUTaHe U M3MpaLLaHe Ha NakeTuTe, KOATO e Npea/IoXKeHa 3a M3M0N3BaHe KaTO OCHOBEH TeseTpaduyeH moaen
ot M(g)/M(g)/n/k Tnn Ha HoBaTa KoHLeNuUMA 3a ‘NoaobpeHn cpeam 3a XMBOT KaTo ycayra‘ (ELEaas).

[53] npeactasa 0630p Ha HAKOM byHAAMEHTANHU MPUHLUMM, TEXHUKU M TeHAeHUMM B 06nacTTa Ha mpexkosaTa
nsapbvxamsocT (network resilience) B otrosop Ha npupoaHu beacteus (yparaHu, 3eMeTpeceHuns, HaBOAHEHUA U
T.H.) UAM BCNEACTBME Ha HenpaBuAHW (HEBONHKM) 4YOBELWKM AeWCTBUA U/uan Knbep-aTaku, KaTo 3a LenTa ca
pasrnefaHn cbBpemeHHUTe ‘Hai-gobpu‘onepaTMBHM MPAKTUKM 33 OCUTypPsiBaHE HA M3LAPBKAMBOCT HA NPEHOCHU
KOMYHMKaUMOHHU MpeXKW. B Tasum Bpb3Ka OCHOBHMAT MPMHOC Ha KaHAMAATa € CBbp3aH C BbBeAeHaTa HOBA
AedUHULMA 33 MPEXKOBA U3APBKANBOCT, BKNHOYBALLA HOBATOPCKM acMeKkTu 33 He06X0AMMOCTTa OT KOJIMYECTBEHOTO
M M3MepBaHe M oTYMTaHe ePpeKTUBHOCTTA Ha PasxoAuTe 3a HEMHOTO NOCTUraHe.

46



HAYKOMETPUYHWN MOKA3ATE/IN

CenekTnpaHuTe 3a yyacTme B KOHKypca 111 HayyHuM Tpyaa B 06/1acTTa Ha KOMMIOTbPHUTE MPEXKM U KOMYHWUKALMK ca
yacTt oT ny6/MKyBaHWUTe 0 MOMeHTa 253 HayyHM Tpyaa Ha KaHAWAATa, OT Kouto 124 ca pedepupanu B Scopus:

SCOpUS Search  Sources  Alerts  Lists Help v Scival » Login v —

Affiliated authors

The Scopus Author Identifier assigns a unigue number to groups of documents written by the same author via an algorithm that matches authorship based on a certain criteria. If a document cannot be confidently matched with an author
identifier, it is grouped separately. In this case, you may see more than 1 entry for the same author.

Author afiilialion maiches for: "Plovdiv University Paisii Hiledarski” ID 60007615
374 of 650 author results  Show profile matches with one document | About Scopus Author Identifier Sorton Document Count | Autnor (4.2) [l

Oal~ B 5] !} ol

Refine results O Ganchev, Ivan 124 Computer Science ; Engineering Flovdiv University Paisil Hiledarski Flovdiv Buigaria
1 ganc:e\f’ I‘ Social Sciences; ..
anche’

Source title

3a Hay4YHUTe TPYAOBE Ha KaHAMAATa, CeNeKTUpaHu 3a yyacTne B KOHKypca, ca u3BecTHn 571 Ll,MTVIpaHVIHl —oT 06wo
884 unTUpaHus, ot KouTo 218 ca pedepupann B Scopus. MHAEKCHT Ha Xupuw (h-MHAEKC) Ha KaHamMAaaTa B Scopus e

Sco pus Search  Sources  Alerts  Lists Help v

Analyze author output

Analyze author output @

GancheV, lwvan Back to author details page
Plovdiv University Paisii Hiledarski, Plovdiv, Bulgaria
Author ID:56962772500

Documents (124) h-index (9) Citations (218) Co-authors (93)

Analyze documents published between: [2001 vl to [201? vl & Exclude seff citations @ Exclude citations from books

Documents | Citations = Title ThlS aUthorIS h-lnde)( |S 9

The h-index is based upon the number of documents and number of citations.

[JeTaitnHa nHGopmaums No OTHOLIEHUE KAaKTO Ha CneundUYHUTE, Taka U Ha CbLLECTBEHUTE (HO HE 3a4b/IKUTENHM),
M3NCKBaHWA Ha PaKkynteta No matematuka U uHobopmatnka (PMMW) Ha MnosameckuAa yHusepcuteT ,Mancuii
Xunengapckun” (MY), 7.e. 3a aKTMBHA ay4MTOPHA U M3BBHHAYAUTOPHA 3a€TOCT, B TOBA YMC/I0: HAy4YHO PbKOBOACTBO Ha
5 ycnewHo 3aWwmuTnam SOKTOpaHTa (0T KOUTO 3 B YyXKAECTPaHeH YHUBEPCUTET), 2 OTYUCNEHM SOKTOPAHTa (OT KOMTO
1 B yyXKAECTpaHeH yHMBepCUTET), 3 TeKyLWM AOKTOPaHTa (0T KoMTo 1 B YyKaecTpaHeH yHuBepcuTeT), 1 LOKTOpaHT (B
YyXKOECTPaHeH YHWBEPCUTET), MPEXBbP/IeH KbM Apyr AenapTameHT, M 1 nocT-JOKTOPaHT B YysKAecTpaHeH
YHMBEPCUTET; HAy4YHO PBKOBOACTBO Ha 15 ycrewHo 3aBbpwuan AUNAOMAHTU (OT BaKanaBbPCKM M MarmcTbpPCKu
nporpamu) kbm @MW Ha MY, KaKTO U Ha 8 yCMNeLHo 3aBbPLLMAM MArMcTpu (Mo Hay4YHOU3CAe40BaTE/ICKMU Nporpamm),
6 ycnewHo 3aBbplwuaM maructpu (no yyebHM nporpamu) M Hag 71 ycnewHo 3aBbpwuan bHakanaspu B

" Ot npuBe/ieHaTa CTATHCTHKA HA IATHPAHUATA €A H3KITIOYCHH CAMOUMTHPAHUs (IPEKH MM KOCBEHH)!
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YYKAECTPaHEeH YHUBEPCUTET; 78 M3HeceHW A0KNaAa Ha HayvyHu dopymu; yyactve B 34 Hay4yHOU3C/Ne[0BATENCKU
NpoeKTa CcbC (Cb)PbKOBOACTBO Ha 16 oOT TaAx; yyactue B 203 nporpamHu, TEXHUYECKM, OPraHU3aLMOHHU U Ap.
KOMMUTETU Ha HAayYHU MEpOonpuUATUA; PbKOBOACTBO Ha 15 ApyrM Hay4YHW MeponpUATUA; YNEHCTBO B 8 aBTOPUTETHU
npodecuoHanHKU opraHMsaumm B HayyHata obnacT; ydactve B 19 peaxonerMm Ha HayyHU M3LaHUA; eKcnepTHa
AerHocT B 1 mexayHapoaHa U 1 HauMoHaiHa opraHu3aumnn; paspaboTeHn NeKLMOHHM KypCcoBe 3a CTyAeHTute B 3
yHuBepcuteta (OT KOWTO eAMH Yy)KAEeCTpaHeH); M3rOTBEHM peLeH3uM Ha 462 HayuyHu Tpyda 3a 173 HayyHu
usgauusa/meponpuatua; 4 noaydeHn Harpagu v 1 HoMMHaUMA 3a Harpaga; v T.H., € NPUIOXKEHa B AOMbAHUTENHUTE
LOKYMEHTH.

05.09.2017 r. U3rotsun:

(mou. a-p MBaH laHues)
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