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Preface

The 30th anniversary of the International Symposium on Computer and
Information Sciences (ISCIS) series, which have regularly over this long period of
time brought together Computer Scientists from around the world and from Turkey,
was held at Imperial College London, UK during 21-24 September 2015.

This year the conference attracted 82 submissions from 21 countries—with
contributions coming mostly from Europe, America and the Far East—out of which
39 carefully refereed proposals were selected, along with two Invited Papers, for
inclusion in the proceedings. Several other Invited Papers were presented orally.

In addition to the papers that are contained in these proceedings, the symposium
was preceded by a conference comprising some 50 keynote and invited presenta-
tions in honour of Prof. Erol Gelenbe, who started ISCIS back in 1986, and kept it
going constantly with the help of several colleagues from Europe and Turkey.

This volume provides a compact yet broad view of recent developments in the
Computer and Information sciences, and covers exciting research areas in the field
including Green and Cloud computing, Performance Modelling, Cybersecurity, Big
Data, and Smart Algorithm design for computer, biological and chemical systems.
This symposium also highlights recent results from the EU FP7 NEMESYS Project.

We are very grateful to the authors of all of the submitted papers, and to the
authors of accepted papers, for their contributions, and to the technical programme
committee members who each evaluated several papers, without whom this exciting
programme would not have been possible.

The ISCIS 2015 Chairs

London Omer H. Abdelrahman
Houston Erol Gelenbe
September 2015 Gokce Gorbil

Ricardo Lent
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ISCIS and Erol Gelenbe’s Contributions

Mehmet Ufuk Caglayan

Abstract We celebrate the 30th annual ISCIS (International Symposium on Com-
puter and Information Sciences) that Erol Gelenbe started in 1986 and pursued each
year since then uninterruptedly as a service to the Turkish Computer Science and
Engineering Community. We also outline his scientific contributions and wide col-
laborations over the last fifteen years covering half of the life-time of ISCIS. These
include his innovative work on a new representation of Intermittent or Renewable
Energy Sources, and Energy Packet Networks which are a convenient representation
for the flow, storage and consumption of electrical energy, both at the microscopic
level (in electronic chips) and at the macroscopic level (e.g. in buildings or data cen-
tres), his work on ICT systems that parsimoniously use energy in order to achieve
quality of service (QoS). Pioneering work on Autonomic Communications and the
Cognitive Packet Network is also reviewed, followed by network security, Emer-
gency Management Systems, Gene Regulatory Networks, and analytic models of
computer systems and networks.

1 Introduction

The International Symposia on Computer and Information Sciences (ISCIS) was
started in 1986 by Erol Gelenbe to provide the Computer Engineering and Computer
Science community in Turkey with a venue for their academic research, interacting
with their peers from abroad, creating a tradition of refereed international quality
publications in this new community. Since 1986, ISCIS has been held annually
without interruption, with the 30th held at Imperial College in September 2015. In
recent years, the Proceedings have been published by Springer.

The first ISCIS was held at Bilkent University, Ankara, with the active support
of Professor Ali Dogramaci. Bilkent University was newly formed, and emphasised
Computer Engineering, Electrical and Electronic Engineering and Industrial Engi-
neering, as key areas for Turkey’s future. Very quickly, several Turkish universities,

M.U. Caglayan (B<)
Department of Computer Engineering, Bogazi¢i University, Bebek, Istanbul, Turkey
e-mail: caglayan@boun.edu.tr

© Springer International Publishing Switzerland 2016 3
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4 M.U. Caglayan

including the Middle East Technical University, Bogazici University in Istanbul, Ege
University in Izmir, Istanbul Technical and Yildiz Technical Universities. Sabanci
University in Istanbul participated in organising this annual event. In the early years
ISCIS was actively supported by the Department Chairs Council for Computer Engi-
neering, itself chaired by the late Professor Oguz Manas of Ege University. Active
colleagues included Professors Erol Arkun and Cevdet Aykanat of Bilkent Univer-
sity, Professors Ugur Halici, Hakk: Toroslu and Adnan Yazici of the Middle East
Technical University, Professors Ali Riza Kaylan and myself at Bogazi¢i University.

Erol each year selected the venues and teams that would run the conference, “trans-
ferred” the know how and procedures to make it all work, training his colleagues
in the “art” of organising scientific events without relying on subsidies, including
the organisation, venues, publicity, refereeing and paper selection, identifying and
attracting invited speakers from abroad, and remaining within budget. There were
indeed difficulties for lack of funds, speakers from across Turkey with limited travel
funds, quality control issues, third party attempts to obstruct the publication of pro-
ceedings due to foreign political pressure, as in North Cyprus in 2009. Since 1998,
the conference was held in Europe, Turkey and America:

29. ISCIS 2014: Krakow, Poland [20],

28. ISCIS 2013: Paris, France [85],
27.ISCIS 2012: Paris, France [83],

26. ISCIS 2011: London, UK [89],

25. ISCIS 2010: London, UK [90],

24. ISCIS 2009: North Cyprus [1],

23. ISCIS 2008: Istanbul, Turkey,

22. ISCIS 2007: Ankara, Turkey,

21. ISCIS 2006: Istanbul, Turkey [146],

20. ISCIS 2005: Istanbul, Turkey [161],

19. ISCIS 2004: Antalya, Turkey [11],

18. ISCIS 2003: Antalya, Turkey [160],

17. ISCIS 2002: Orlando, Florida, USA [39],
15. ISCIS 2000: Istanbul, Turkey,

14. ISCIS 1999: Ege University, [zmir, Turkey,
13. ISCIS 1998: Ankara, Turkey.

Turning to Erol himself, it is hard to describe the scientific content of an ongoing
career starting in the early 1970s for a highly productive researcher whose curios-
ity ranges widely in Computer Science, Applied Probability, Operational Research,
Electrical Engineering and even Theoretical Biology. The variety of Erol’s work
over the past fifteen years is unknown to those who know him through some specific
research area. Thus our brief review points to his work in several areas since the year
2000, such as energy efficiency of ICT [14] and autonomic communications [24]
where Erol has authored influential papers.
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2 Energy Packet Networks

Erol’s first work published in 2015 analyses the link between the random nature
of harvested energy, and the random nature of the data collection activities of a
wireless sensor [59], leading to an original analysis of “synchronisation” between
the two resources that enable wireless communications: the data packets and the
energy packets, first studied in a paper published in 2014 [58]. However in earlier,
he had introduced of a novel way to view energy as a “packet-based” resource that
can be modelled in discrete units which he called Energy Packets [53, 54]. While
Ohm’s Law is a good way to analyse the flow of electricity in RLC networks, there
are areas where other models are needed:

e At a nano-scopic level, say at the level of the flow of individual electrons, both
the stochastic nature of the sources and the physical non-homogeneities which
govern the medium (e.g. metal) imply that different models may be needed; thus
Erol recently proposed a stochastic flow model that addresses the conveyance of
energy and information by individual particles [30, 57].

e At a more macroscopic level, when one deals with intermittent sources of energy
so that energy must be stored in batteries or other storage units (such as compressed
air cylinders) that can include conversion losses to and from the electrical stor-
age, and energy usage itself is intermittent, models descended from G-Networks
[35, 38] become useful [5, 55, 56].

e This approach has raised interesting questions about how such large networks may
be analysed in the presence of flow of energy and flow of work [58, 62] and some
recent interesting results regarding “product form solutions” for such multi-hop
networks have also been obtained [100].

3 Energy in ICT and Its Optimisation

However, Erol’s concern for energy consumption for communications actually started
a decade earlier [40, 80] in the context of Wireless Ad-Hoc Networks, contributing
a technique to extend overall life of a multi-hop network by using paths that have the
most energy in reserve, i.e. the most full batteries. This work was pursued in papers
related to network routing and admission control based on energy considerations
[96, 98, 102, 103, 115, 116, 123, 157] and this resulted in a practical design for an
energy aware routing protocol.

His research group’s involvement with energy consumption in information tech-
nology was also developed through their participation in EU Fit4Green Project which
resulted in a widely cited paper [14] regarding the energy optimisation of Cloud
Computing servers and of software systems [152].

Although energy consumption by ICT is an important issue, it must be viewed as
a compromise between the two aspects, where a reduction in energy consumption in
the manner a specific system is being operated, for instance as a function of workload
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or of workload distribution, is “paid for” by a loss in performance or an increase in
the response times experienced by users. This issue has been studied in several of
Erol’s recent papers [81, 82, 86, 152].

Similar problems arise in wireless communications, but of course at far lower
levels of energy consumption. Here the purpose is to minimise the amount of energy
consumed per correctly received packet or bit. Indeed, in the wireless case, increas-
ing the transmission power is often possible. This will overcome noise, but it has
the opposite (negative) effect if all cooperating transcievers raise their power level,
resulting in greater wireless signal interference and hence larger error probabilities
for all parties. This in turn will lengthen the time needed to correctly receive a data
unit, and hence will also increase the net energy consumed per correctly received bit
or packet [69, 84, 109, 150].

4 Autonomic Communications and CPN

Erol has been long intrigued with the adaptive control of computer systems and
networks since the 1970s [12, 13, 77, 78, 110, 154], where the challenge is to deal
both with the very large size of the systems encountered in computer science, the
imperfection of the dynamic models that describe them, and the very large size of
these dynamic models.

His most recent foray into this area, starting with early papers [66, 79, 108, 127]
that describe the Cognitive Packet Network (CPN) routing algorithm both for wired
and wireless networks that uses reinforcement learning to provide network Quality
of Service (QoS) in an automatic manner, is a pioneering initiative in the field of
Autonomic Communications [41]. He is also the co-author of a paper that made this
field popular a few years later [24].

CPN related was a clear break with Erol’s traditional research which has relied
essentially on mathematical mdeling and simulation [31-33, 104, 117]. Related
work [114, 151] suggests that decisions that have a “natural” appearance could
also be incorporated in a similar manner, simulation systems where complex agent
interactions occur, and agents take decisions based on their collective best interest.
Similar questions have also been discussed with other methods in the context of
search algorithms in dangerous environments [61].

The basic idea of CPN, amply tested in many experiments [87, 88, 91, 92, 94] is
to use probe or “smart” Cognitive Packets (CPs) to search for paths and to measure
QoS while the network is in operation. The search for paths is run via Reinforcement
Learning using a Random Neural Network, based on the QoS objective of goal
pursued by the end user. The CPs furnish information to the end user about the QoS
offered by different paths, and in particular those actually being used by the end user,
butin CPN it is the end user, which may be a representative decision maker for a QoS
Class, that actually decides to switch to a new path or select a given path [50, 80,
93]. An extension to CPN that uses genetic algorithms to construct hitherto untested
paths based on predicted QoS was also proposed [147].
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More recent work has considered CPN for specific applications. For instance
in [73] the issue of dealing with web access applications where the uplink may
require short response times for Web requests, while the download may require high
bandwidth and low packet loss for video downloads, is considered, and a specific
system that supports these needs is designed, implemented and tested. Similarly, other
recent work deals with the QoS needs of Voice, and a VOCPN system is designed
and evaluated [158] on an experimental test-bed.

One of the interesting developments of CPN relates to novel energy aware routing
algorithms [96, 97] that link to Erol’s concern with energy savings. Other useful
application concerns admission control [111] and denial of service defense [65,
95]. Other work that is unrelated to CPN but that proposes adaptive techniques for
the management of wireless sensor networks in order to achieve better QoS are
discussed in [105-107, 148], while adaptivity for the management of secondary
memory systems is discussed in [163].

Of course, the Random Neural Network was reported in Erol’s earlier work [34,
36, 37, 63, 64, 71, 99]. Some of its other applications can be found in [2—4, 8-10,
18, 19, 67, 74-76, 118, 133] and several papers reviewing this subject can be found
in the papers of the special issue in [38].

4.1 Network Security

Erol’s work on network security came through some work on the impact of Distrib-
uted Denial of Service (DDoS) Attacks on network QoS, and a proposal to use CPN
as a way to detect DDoS, counter-attack by tracing the attacking traffic upstream and
use CPN’s ACK packets as a tool to give “drop orders” to upstream routers that are
conveying the attacking traffic [95, 149]. This approach was also evaluated on a large
network test-bed as a means to detect worm attacks and react to them by sending the
users’ traffic on routes that avoid the infected nodes [155, 156]. His work on security
continued with more algorithmic issues [162], but recently moved to the analysis of
signalling storms in mobile networks [7, 128, 129] and is currently one of the main
centres of his attention.

5 Emergency Management Systems

Like many people around the world who have a personal experience of large scale
disasters, Erol was deeply struck by what he saw in Turkey in 1999, right after the
major earthquake that took place near Istanbul, in the areas around Izmit and Yalova.
Although he was not present during the earthquake, he went to the sites just after the
earthquakes with family members in order to to try to find two family members who
were missing and who has in fact perished during the event. Finding, identifying,
and transporting the bodies was a traumatic experience. He was impressed by the
very rudimentary nature of technology that was being used to seek, locate and try
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to evacuate the victims. The destruction of roads, bridges, electrical power lines and
telecommunication networks, meant that only rudimentary construction technolo-
gies could be used by the numerous family members and professional rescuers who
flocked to the area in the days that followed the earthquake.

Since that time, Erol has devoted a part of his research effort to better under-
standing the ongoing researc