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Preface

This year marks the 10th anniversary of GECON, the International Conference
on the Economics of Grids, Clouds, Systems, and Services. In 2003, three years
before the launch of Amazon’s EC2 Cloud computing offering, this event was
jointly initiated by members from the research and industry communities, to
explore the problems at the interface of economics and IT. Its main focus at
that time was the need to develop business models and economically inspired
forms of resource allocation for grid computing systems in order to increase their
availability, sustainability, and efficiency. Many of the models proposed in this
event over the years have now turned into reality, and its widened scope is more
relevant than ever considering the recent developments in our service economy
with respect to (automated) trading, pricing, and management of services.

For a decade, the conference has brought together the research and practi-
tioner community that works in the area of economics and computer science to
address this emerging interest in infrastructure, platform, and software services.
This includes the operation and structure of the service market, the alignment of
cost, revenue, and quality-related objectives, and the creation of innovative busi-
ness models and value chains. GECON has been unique in bringing together both
technical and micro/macro economic aspects associated with the management
and operation of services over distributed infrastructures. This year’s conference,
GECON 2013, continues this work.

GECON 2013 took place in the beautiful city of Zaragoza (the capital city
of the autonomous community of Aragon). The city is famous for its folklore,
a renowned local gastronomy, and landmarks such as the Baśılica del Pilar, La
Seo Cathedral, and the Aljafeŕıa Palace. Holding GECON 2013 in Zaragoza
allowed us to combine a beautiful environment with intensive discussions on
interdisciplinary research on economics and computer science.

This year again, we received a number of high-quality paper submissions.
Each submission received a minimum of three reviews by members of an in-
ternational Program Committee. Our final program consisted of seven sessions
(three of which were work-in-progress sessions). The schedule for the conference
this year was structured to encourage discussions and debates, with discussion
time included in each paper presentation session, led by the session chair. We
believe such discussion sessions are essential in order to boost more open and
informed dialogue between presenters and the audience, and to enable the pre-
senters to better position their work for future events and to get a more informed
understanding of the impact their work is likely to have on the research commu-
nity. The presentation sessions were:
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Session 1: Business Models
Session 2: Energy Consumption
Session 3: Resource Allocation
Session 4: Work in Progress on Resource Allocation
Session 5: Work in Progress on Pricing
Session 6: Quality of Service
Session 7: Work in Progress on Utility and ROI Modelling

Session 1 started with the paper by Eetu Luoma on “Examining Business
Models of Software-as-a-Service Firms”, which focuses on how business models,
using two examples of companies offering Software-as-a-Service (SaaS), differ
from other (more traditional) software vendors. The authors derive useful com-
parisons that may be of benefit to vendors intending to operate in the SaaS
market. The next paper by Kaufmann and Ma on “Cost Efficiency Strategy in
the Software-as-a-Service Market: Modeling Results and Related Implementa-
tion Issues” identifies various features that SaaS vendors can use to distinguish
themselves, with a particular focus on costs for clients and vendors, leading to a
discussion about mechanism design choices in a SaaS market. Dutta and Hasan’s
subsequent paper on“How Much Does Storage Really Cost? Towards a Full Cost
Accounting Model for Data Storage” addresses the commonly held misconcep-
tion that with increasing availability of providers, storage costs have decreased.
They consider a variety of factors that influence such costs – and not just the
cost of the storage media – thereby providing the basis for an“accounting model”
for storage.

Session 2 focused on the emerging interest in energy management and cost in
Cloud systems. The paper by Cambazard et al. entitled “Constraint Program-
ming Based Large Neighborhood Search Approach for Energy Minimization in
Data Centers” presents an approach for the allocation of virtual machines to
servers with time-variable resource demands on data centers – in order to min-
imize energy costs. The authors discuss this approach in the context of the
EnergeTIC project. The next contribution by Cauwer and O’Sullivan entitled
“A Study of Electricity Price Features on Distributed Internet Data Centers”
considers how the design of Internet Data Centers and energy cost prediction
regimes impact overall energy usage (considering factors such as price variability
and time lag between geographical locations). The last paper in this session by
Katsaros and Stichler on “Quantifying Ecological Efficiency in Cloud Comput-
ing” provides a methodology for calculating the ecological efficiency of virtual
machines within a Cloud infrastructure. Their work is motivated by the ques-
tion whether the economic and ecological efficiency of Cloud computing can be
measured in practice (in real time).

Session 3 focused on resource allocation – one of the most widely researched
areas within Cloud computing (and in previous GECON conferences). The con-
tribution by Hernández et al. entitled “Cost Evaluation of Migrating a Com-
putation Intensive Problem from Clusters to Cloud” identifies how an Amazon
EC2 instance could be used as an alternative to a heterogeneous computing
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system used previously for supporting semantic annotation of educational re-
sources at a university. The outcome provides a useful comparison about issues
that need to be considered for migrating an application to a public Cloud in-
frastructure. Leon and Navarro present their work on “Incentives for Dynamic
and Energy-Aware Capacity Allocation for Multi-Tenant Clusters”, identifying
how incentives could be developed to enable users to report their actual resource
requirements to an infrastructure provider. Such reporting could be used as a
basis to improve resource sharing (in a multi-tenancy environment) and reduce
energy costs. The contribution by Banares et al. entitled “Revenue Creation for
Rate Adaptive Stream Management in Multi-tenancy Environments” describes
how a multi-tenancy Cloud infrastructure could be used to support stream pro-
cessing from multiple users (with different customer classes). They outline how
rate adaptation of a stream and dynamic resource allocation could be used to
ensure penalties are minimized by an infrastructure provider.

Session 4 consisted of work-in-progress papers that deal with resource al-
location problems. In “Scheduling Divisible Loads to Optimize the Computing
Time and Cost”, Natalia Shakhlevich revisits the problem of finding Pareto op-
timal solutions to divisible load scheduling problems that require optimization
of both time and cost. The paper addresses the issue that common conceptions
on divisible load scheduling, such as the necessity to spread load evenly on all
processors and to fix the sequence of the processors in a non-decreasing order of
their cost/speed characteristic, do not hold in general, and proposes alternatives
strategies. In “Preference-Based Resource Allocation: Using Heuristics to Solve
Two-Sided Matching Problems with Indifferences”, Haas et al. apply genetic al-
gorithms to the problem of allocating resources through two-sided matching on
the basis of preference rankings rather than monetary valuations. Their heuris-
tics yield superior results compared to standard algorithms, given the choice of
appropriate objective functions. They also demonstrate the use of a penalty in
such functions for unstable pairs, in order to achieve stable matches that perform
well with respect to both fairness and welfare. Finally, in “Advanced Promethee-
Based Scheduler Enriched with User-Oriented Methods”, Moca et al. analyze
the performance of a scheduler that optimizes user satisfaction when schedul-
ing bag-of-tasks applications on hybrid distributed computing infrastructures
(DCIs). These consist of desktop resources, Cloud resources, and best effort Grid
resources. The user satisfaction function is based on a combination of makespan
and cost metrics.

In session 5, work-in-progress on pricing was presented. Philipp Berndt and
Andreas Maier from Zimory, a company offering Cloud management software,
propose an alternative to the current pay-as-you-go flat-rate pricing schemes that
are combined with overbooking strategies as adopted by many Cloud providers.
In “Characterizing Sustainable IaaS Pricing”, they highlight the issues with the
existing billing approach and conduct a game theoretical analysis based on an
asymmetric non-cooperative game. The authors subsequently propose a hybrid
billing approach wherein a flat part of the rate deals with a minimum guaran-
teed level of performance, while a flexible part of the rate deals with resource
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usage beyond the flat rate portion. In“Towards a PaaS Architecture for Resource
Allocation in IaaS Providers Considering Different Charging Models”, Vieira et
al. discuss the consumer-side problem of selecting the optimal charging models
when mapping PaaS workloads and associated QoS requirements to VM alloca-
tions. In addition, they also present an additional charging model in the form of
time-slotted reservations and present an integer linear programming model for
optimizing the scheduling of requests.

Session 6 on quality of service began with a contribution by Khan et al. enti-
tled “Towards Incentive-Based Resource Assignment and Regulation in Clouds
for Community Networks”, which investigates how a Cloud infrastructure could
be supported within community networks (which are primarily volunteer-driven
networks using off-the-shelf communication equipment to address the Internet
access and service needs of a particular community). They focus on how incen-
tive mechanisms could be developed to enable users to participate and contribute
applications within such networks. The contribution by Baker et al. entitled“To-
wards Autonomic Cloud Services Engineering via Intention Workflow Model”
describes how user requirements, captured using situation calculus, could be
mapped into a workflow model that can be enacted over a Cloud infrastructure.
The particular contribution of this paper is a description of how high level user
objectives can be mapped into concrete services, which can then be composed
to carry out these requirements. The authors also briefly describe how non-
functional requirements such as fault tolerance and resilience can be addressed
using this approach. The final contribution in this session by Oberle et al. enti-
tled “End-to-End Service Quality Considerations for Cloud-Based Applications”
identifies current limitations with offering end-to-end QoS within a Cloud envi-
ronment that is often composed of multiple, independently operating business
entities (often with contrasting and competing requirements). They describe the
limitations of establishing service level agreements in this context and how stan-
dardization could play an important role towards achieving such end-to-end QoS
objectives.

The final work-in-progress session on“Utility and Return on Investment Mod-
elling” began with the paper by Haile and Altmann entitled “Estimating the
Value Obtained from Using a Software Service Platform”, which focuses on un-
derstanding benefits provided to users as service platforms and, in particular,
the applications they offer within the market place. This work considers service
variety, perceived usefulness, and the number of users associated with services
as key parameters in understanding how they provide value to users. The pa-
per by Franke et al. entitled “An Experiment in SLA Decision-Making” uses an
experimental-economics approach to solicit the views of 16 professionals working
in IT management, to better understand their choices. The results indicate that
IT management practitioners do not behave as expected utility maximizers – as
often assumed by other researchers. The final paper in this session by Naldi et al.
entitled “Information Security Investments: When Being Idle Equals Negligence”
focuses on the relationship between investments made in infrastructure to reduce
the expected loss due to a potential attack and subsequent revenue loss due to
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a malicious attack on a system. The authors determine the potential investment
threshold that a company must consider compared to making no investment.

We would like to wholeheartedly thank the reviewers and Program Commit-
tee members for completing their reviews on time, and giving insightful and
valuable feedback to the authors. We would also like to extend our thanks
to the organizers at the University of Zaragoza and to Ivan Breskovic of the
Vienna University of Technology for their assistance this year. Furthermore, we
would like to thank Alfred Hofmann of Springer for his support in publishing
the proceedings of GECON 2013.

August 2013 Kurt Vanmechelen
Jörn Altmann

José Ángel Bañares
Omer F. Rana
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