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lad Resources and Services Virtualisation without Barriers is an EU FP7 funded project that will
enable massive scale deployment and management of complex IT services across different
administrative domains, IT platforms and geographies as Philippe Masonet explains

The project, Resources and Services
will
¢ parallel,

Virtualisation without Barriers,
provide a foundation for a service-based
online

economy, where -

virtualisation technologies - resources
transparently
provisioned and managed on an on-
demand basis at competitive costs with
high quality of service. The project :
consortium is coordinated by IBM Haifa
Research Lab, and includes a good :

and services are

balance of industry and academia.

using :

Web 2.0 is rapidly taking hold, :
offering ‘the Web as a platform’. In
client-server :
computing is starting to lose ground :
as a new paradigm emerges - the
Cloud :
data centres to
operate more like the Internet by
across  a :
distributed, globally accessible fabric
of resources, delivering service based :
© on-demand over the Web, reducing

traditional
Cloud computing paradigm.
computing allows

enabling  computing

software complexity and costs,
expediting time-to-market, improving
reliability and enhancing accessibility
of consumers to government and
business  services. Thus, Cloud
computing represents a true
materialisation of Service-Oriented
Computing’s (SOC) visionary promise.
In RESERVOIR, we are developing
breakthrough system and service
technologies that will serve as the
infrastructure for Cloud computing.
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We aim to achieve this goal by creative
Grid
Service :

coupling of Virtualisation,
computing, and Business
Management (BSM) techniques.

Essentially, the RESERVOIR project :
aims to support the emergence of :
Service-Oriented Computing as a new
computing paradigm. In this paradigm,
components :
exposed through network-accessible, :
platform and language independent :
enable the
composition of complex distributed
applications out of loosely coupled
will be a :
fundamental element of the online :
economy and will underlie virtually
all business and government activities :
such as electronic commerce both :
organisational !
enterprise applications,
energy ‘:
and utilities, healthcare, travel and

services are software

interfaces, which

components. Services

within and
boundaries,
telecommunication systems,

across

entertainment and more.

software complexity and

business services.

conditional to the wide-scale

solve several

addressed by RESERVOIR.

The 'Service Oriented
Infrastructure (SOI) Equation’

To accomplish the vision, our work :
will extend, combine and integrate
Virtualisation, !
Grid computing and BSM. We believe
this approach can realise the vision of :
computing, by
harnessing the synergy between the :
complementary strengths of these :
this
research strategy is represented by
the ‘Service Oriented Infrastructure :

¢ The Idea of
Grid. :
Virtualisation technology has shown :
in overcoming some ‘:
barriers to commercial adoption of :
Grid technology. However, to fully :
benefitfromvirtualisation, RESERVOIR :

three technologies:

ubiquitous utility

technologies. Graphically,

(SOI) Equation’:

Virtualisation and

to be useful

www.projects.eu.com

costs,
expediting time-to-market, improving : . . . .
reliability and enhancing accessibility | SEFVICe technologies that will serve as the infrastructure
of consumers to government and

. for Cloud computing. We aim to achieve this goal by

However, :
: le ¢ creative coupling of Virtualisation, Grid computing, and
penetration of SOC to the economic :
landscape, the ICT industry needs to
well-recognised
technical challenges. One such key :
challenge is the development of a
scalable and effective service-oriented :
infrastructure. This is the challenge :

willextend contemporaryvirtualisation
i to liken the delivery of services to the
across :
¢ administrative domains. On the other :
will  add :
virtualisation-awareness to the Grids,
monitoring
information for metering and billing. :
We believe that these extensions will :
lay a foundation for a dynamic and :
service-oriented
infrastructure, and that the resultant :
whole (SOI) is larger than the sum of its
i problem than the analogous problem of
i provisioning a utility in the physical
. world. For example, a service may be a
To fully benefit from the dynamic
nature of the RESERVOIR Compute :
Cloud, we will develop a uniform :
policy-driven management layer that :
will automatically allocate resources :
to services and monitor execution and
utilisation to ensure compliance to

infrastructures to be Grid-aware, e.g.
supporting live migration

hand, RESERVOIR

by using low-level

easier-to-use

parts (virtualisation and
technology).

Business Service Management (BSM).

grid

research is inspired by a strong desire

delivery of utilities in the physical

: world. For example, a typical scenario

in the physical world would be the
ability of an electrical grid in one
country to dynamically provide more
electric power to a grid in a
neighbouring country to meet a spike
in demand.

We recognise that provisioning
services from disparate service domains
on-demand is arguably a more complex

composition of numerous distributed
resources, including computing, storage
and network elements. Provisioning a
new service will consume physical
resources, but cannot be allowed to
cause an SLA violation of any other
running application. Additionally, once

Service-Oriented Computing carries

the visionary promise of reducing :

In RESERVOIR, we are developing breakthrough system and

Business Service Management (BSM) techniques

Service Level Agreements (SLA) by :
adjusting resource allocation level and :
location. The new capabilities of the !
i infrastructure will enable us to explore
i new allocation policies,
i over arange of parameters that is wider !
{ than what is commonly done today, '
' reduction of

e.g. the
power consumption.
Havingdescribedthebasetechnologies

which we will build upon, we can now
further elaborate on the novel principles :
i paradigm shift in the way software
Cloud. The following ideas, based on the
spirit of the ‘SOI Equation’, are the !
i processes and users. SOC is built on the
: Service Oriented Architecture (SOA),
© which, while still emerging, is generally
considered to implement (at least) the
¢ following principles:

The vision of RESERVOIR is to enable :
the delivery of services on an on- !
demand basis, at competitive costs,
and without requiring a large capital :
Our

comprising the RESERVOIR Compute

innovative principles of our proposed
next-generation SOI:

Provisioning Services as Utilities

investment in infrastructure.

¢ performance or
optimising

¢ the Dbarriers

initially provisioned, resources
composing a service may be moved to
other domains based on lower costs,
availability

Our research will

issues and minimise
to delivering services

considerations.
address those

as utilities.

Advanced End-to-End Support

for Service-Oriented Computing
Service Oriented Computing (SOC) is a

applications are
implemented to

designed and
support  business

e Services are reusable

e Services are autonomous, loosely

coupled, and platform independent
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At a glance

Full Project Title
Resources and Services Virtualisation
without Barriers (RESERVOIR)

Project Partners

¢ |BM Israel (coordinator) - Science and
Technology LTD, Israel | ® Telefonica
Investigacion y Desarrollo, Spain /

o University College London, UK |

© Umea University, Sweden [ ® SAP

AG, Germany | e Thales Services SAS,
France [ ® Sun Microsystems CmbH,
Germany | e ElsagDatamat S.p.A

Italy [ ® Universidad Complutense de
Madrid, Spain [ ® CETIC asbl, Belgium

| @ Universita della Svizzera italiana,
Switzerland | e Universita degli studi di
Messina, Italy [ ® The European Chapter
of the Open Grid Forum OGF EEIF, UK

Contact details

Eliot Salant, Project Coordinator
IBM Haifa Research Lab, Israel
E: salant@il.ibm.com

Philippe Massonet, Dissemination
activity leader, CETIC, Belgium

T: +32 472 569 831

E: phm@cetic.be

Philippe Masonet

Scientific Coordinator of CETIC and the
GridTrust European research project

Philippe Masonet has research
experience is in the areas of software,
requirements, security and service
engineering, and distributed systems,
especially service-oriented Grids. He
has practical software engineering
experience with the prototyping and
commercial development of advanced
requirements engineering tools. He
has managed international R&D
projects (Eurescom MESSAGE and

IST GridTrust) and has been involved
in several IST research projects
(RESERVOIR, HPC4U, AssessGrid,
CoreGrid, GridTrust and Oldes).

requirements of a service contract

e Services can be combined to form
i offerings, the configuration of all the
i physical resources in the infrastructure

larger, multi-tier solutions

e Services can be described, published :
i commercial VMotion product from
VMware only supports migration when

While SOA gives the general :
architecture to enable Service Oriented :
Computing, it does not address the :
fundamental issues required for an :
actual deployable solution, such as
service

and discovered

end-to-end
deployment,

security,

Service Level
conditions.

reality in the European economy.

management and :
orchestration, service billing, and
interpretation and monitoring of
Agreement  (SLA)
RESERVOIR, as an :
infrastructure project, will develop the :
technologies required to address these :
gaps, making the SOC paradigm a
i costs to the European citizen.

e Services need to conform to the commercialserviceswhichRESERVOIR

aims to support.
In the second approach, widely used in
today’s commercial server virtualisation

has to be identical. For example, the

the source and destination hypervisors
are on the same subnet and have shared
storage. Clearly, these configuration
limitations  make this  approach
inapplicable to a large geographically
distributed infrastructure that spans
administrative domains.

RESERVOIR plans to remove these
limitations or boundaries and take
virtualisation forward to the next level
in order to allow the migration of
resources across geographies and
administrative domains, maximising
resource exploitation, and minimising

RESERVOIR plans to take virtualistion forward to the next
level in order to allow the migration of resources across

geographies and administrative domains, maximising

resource exploitation, and minimising costs to the citizen

Service and Resource
Migration without boundaries

The logical separation of a computing
process and the physical environment :
on which it is hosted enables the :
migration of the process from one i
physical environment to another, :
without affecting the process. Today, :
this separation is achieved either (1) :
by limiting the knowledge that the :
computing process has about the§
environment on which it is running, :
or (2) by imposing hard constraints |
configuration of the :
i twodifferentvirtualisationtechnologies:
The first approach, commonly used Virtual Machines (VMs) and Virtual
in today’s scientific applications, is :
restrictedtoself-containedindependent :
processes that can be easily check-
pointed and restarted elsewhere, for
example processes that analyse large
amounts of data but rarely interact :
with other processes or users. This :
restriction renders this approach
inappropriate  for the type of

on the
infrastructure.

Federated Heterogeneous
Infrastructure and Management
Commercial virtualisation systems
typically offer non-standard
management interfaces, which are
limited to their proprietary technologies
and environments. In  contrast,
RESERVOIR  will introduce an
abstraction layer that will allow us to
develop a set of high level management
components that are not tied to any
specific environment. To demonstrate
the applicability of this generic
management layer, we will use at least

Java Service Containers (VJSCs).
Furthermore, RESERVOIR will
collaborate with standardisation bodies
to create standard interfaces that will
enable interaction between distributed
sites or Grid environments, allowing the
federation of infrastructures.

The RESERVOIR team
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