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Knocking at Petaflop’s Door
Just eleven years ago, the first supercomputer, Intel’s ASCI
Red, broke the barrier of more than one trillion (short-scale
number system) floating point operations per second: one Ter-
aflop/s. Last month, a new system at the Los Alamos National
Lab, nicknamed ‘Roadrunner’, achieved for the first time the
staggering result of one Petaflop/s or one quadrillion floating
point operations per second. Roadrunner was benchmarked
through the Linpack benchmark code, which is used to com-
pare and rank the performance of the 500 fastest supercomput-
ers worldwide (http://www.top500.org). The enormous 1000-
fold increase in performance of supercomputers in the last
eleven years highlights the dramatic progress of these univer-
sal instruments. Supercomputers are the base on which has
been built the continuous advancement of computer simula-
tions, now a key element in the scientific and industrial com-
petitiveness of knowledge-based economies in the 21st cen-
tury. Simulations are the engines for industrial fields such as
aeronautics, and the automotive, pharmaceutical, oil and finan-
cial industries. They drive progress in key scientific fields of
the highest societal relevance, like climatology, fusion energy
and biology, not to mention the defence sector with its require-
ment for reliability testing and maintenance of nuclear
weapons without the use of nuclear testing.

It is not by chance that it is an American system that has made
the enormous leap over the Petaflop/s mark: the USA recog-
nized the growing relevance of simulation science at an early
stage. In 1991, they passed the High-Performance Computing
Act, which states that HPC be given top priority for research.
This initiative had a very strong impact on the coordination of
all programs with dedicated budgets for supercomputing, and
secured the US’s leadership in the field. Since then, more than
half of the fastest systems worldwide have been located in the
US. The importance of HPC has also penetrated all levels of
the federal administration, and various presidents have
declared their strong engagement in this sector on a number of
occasions. 

Parallel to the USA, which started the race to Petaflop/s around
1997, Japan has also pursued a very active policy in support of
HPC. Developed and integrated by NEC in Japan, the ‘Earth
Simulator’ was the most powerful supercomputer in the world
from 2002 to 2004. Japan’s next-generation supercomputer
project aims at delivering 10 Petaflop/s in the year 2012.  In
addition, China recently announced that it will design and
build new supercomputers and join the leading countries in
2010 with the installation of a top-level system.

Europe’s decision makers have so far placed supercomputing
for simulations in science and engineering on a much lower
level of priority. Europe’s previous framework programme,
FP6, concentrated its efforts mostly on embedded systems,
telecommunications, distributed computing and data services. 

Fortunately there is good reason to be optimistic that the sim-
ulation sciences – often denoted as the third column of knowl-

edge creation – will also flourish over here. Support for super-
computing infrastructures has been established in the 7th
Framework Programme, and following the late 2007 recom-
mendations of the European Strategy Forum on Research
Infrastructures, the European Commission has put the creation
of a European supercomputing infrastructure on its agenda.
These top-level systems will provide levels of performance
comparable to other top installations worldwide for the benefit
of Europe’s scientific and technological development.

In spring 2007, fourteen European countries formed the initia-
tive ‘Partnership for Advanced Computing in Europe’
(PRACE), in order to be able to respond to the Commission’s
call for proposals. The PRACE project was granted by the
European Commission in the autumn of 2007 and commenced
in January 2008 (see http://www.prace-project.eu). It is coordi-
nated by the German Forschungszentrum Jülich. Its primary
objective is the creation of an organizational and legal frame-
work for a European supercomputing infrastructure by 2010.
The new ‘tier-0’ systems (five European countries – the princi-
pal partners France, Germany, Spain, the Netherlands and the
United Kingdom – announced their support for the infrastruc-
ture through the installation of tier-0 systems) will establish a
new level of performance in Europe, built of the national HPC
infrastructures and the European Grids. 

The second important mission of PRACE is to create in Europe
a framework for the development of the next generation of
supercomputers and revitalize the European supercomputer
industry. Leading HPC companies in Europe are keen to con-
tribute, and together with research institutes and universities
have formed the consortium PROSPECT in order to cooperate
with PRACE. Their vision is to create a European technology
platform for supercomputing. 

The first signs are now visible of a resurgence of European
systems in the top500 list. With the help of PRACE, Europe
will soon be knocking at Petaflop’s door, and Europe’s indus-
try may in fact become strong enough to pave the way towards
Exaflop performance.

Thomas Lippert

3

Keynote

Prof. Dr. Dr. Thomas Lippert
Director of the Institute for Advanced Simulation,

Head of Jülich Supercomputing Centre.
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work, it is necessary both to gather infor-
mation from vehicles driving on the sec-
tion and to transfer relevant events from
them. The basic idea comes from the
classical approach of floating car data,
where vehicles regularly transmit their
positions, which can then be used to gen-
erate traffic information (travel times,
velocities, level of service). 

Within the project, an in-car application
was developed that processed vehicle
data and detected the following events
from it: accident, emergency braking,
loss of traction, rain, wet surface and
warning light activation. Together with
the GPS position, the event code was
transmitted to the central system in real
time. For demonstration purposes, sub-
stitute signals like headlight activation
or other 'harmless' events were used to
simulate the events mentioned above. 

The data measured by the traffic and
weather sensors was transferred through
a fibre optic communication network to

the processing servers. The processing
servers received the time-based (weather,
traffic) and event-based data (extended
floating car data, xFCD) and calculated a
recommended adaptive velocity for each
lane and section along the track. The
algorithms developed for the calculation
of the adaptive velocity were also a sub-
ject of the research project. 

The aim of the project was to demon-
strate traffic safety applications that run
within a cooperative vehicle-infrastruc-
ture system. A number of test scenarios
were run during the project in which
incidents on the infrastructure side were
simulated by manually changing the
traffic or weather values. The data
transmission time between the infra-
structure and vehicles was under two
seconds, which is a satisfying value at a
prototype (demonstration) level. The
uploading of extended floating car data
events was also demonstrated success-
fully by sending (simulated) in-vehicle
events (eg 'accident'). The information

was processed and sent back to the rel-
evant section (and vehicles) within two
seconds. 

At the beginning of the project, an acci-
dent analysis for this specific part of the
freeway was performed. This showed
that almost 50% of accidents recorded
were due to cars straying out of their
lanes due to unsuitable velocities, while
another 20% were rear-end collisions.
Both these types of accident can be
avoided by a warning and recommenda-
tion system, and a significant reduction
in the number of accidents and their
severity can be expected in the future.

Link:

http://www.arsenal.ac.at

Please contact:

Kashif Din
Österreichisches Forschungs- und
Prüfzentrum Arsenal GmbH, Austria
Tel: +43 50550 6639
E-mail: kashif.din@arsenal.ac.at
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The PERSONA project (Perceptive
Spaces prOmoting iNdependent
Aging) is an EU-funded research proj-
ect (FP6) that commenced in 2007. It
aims at developing a scalable open
standard technological platform for
building a broad range of Ambient
Assisted Living (AAL) services. AAL
is the concept that embraces all those
technological challenges involved in
addressing the problem of population
aging in Europe.

The main technical challenge for PER-
SONA is the design of a self-organizing
middleware infrastructure that guaran-
tees the extensibility of component/
device ensembles in an ad-hoc fashion.
In order to achieve this goal, the com-
munication patterns of the infrastructure
must be based on distributed coordina-
tion strategies for service discovery and
utilization. 

The components of a PERSONA sys-
tem interact using the PERSONA mid-
dleware, which allocates a number of
communication buses, each adopting
specific and extensible communication
strategies. Components linked to the
PERSONA middleware may register
with some of these communication
buses; using P2P connections between
the middleware instances, instances of
the buses collaborate to enable interop-
erability among components. Currently
four types of bus cover the high-level
communication needs in AAL spaces:
the input bus, the output bus, the con-
text bus and the services bus.

PERSONA uses a connector-based
approach to implement an extensible
communication mechanism between dis-
tributed instances of the middleware
(peers). The current prototype of the
PERSONA middleware implemented on

the OSGi platform (see Figure 1) uses
connectors based on UPnP, Bluetooth
and R-OSGi technologies. 

Figure 2 outlines the conceptual archi-
tecture of PERSONA with its bus sys-
tem and shows some of the platform
components necessary for constructing
AAL services. They are derived from a
thorough analysis of different PER-
SONA scenarios in a set of crucial sec-
tors: social integration, daily activities,
safety and mobility (see http://www.aal-
persona.org/scenarios.html).

As can be seen in Figure 2, the multi-
modal input processing components
that register with the input bus capture
user utterances and publish their inter-
pretation of explicit user input to the
system. Similarly, output-processing
components register with the output bus
in order to present system output to the

Realizing Ambient Assisted Living Spaces 
with the PERSONA Platform
by Francesco Furfari and Mohammad-Reza Tazari

The PERSONA project is working on a general-purpose technological platform for developing and
deploying Ambient Assisted Living (AAL) services. Initial results include middleware that supports
self-organization in an ad-hoc manner and a reference architecture for building AAL spaces.
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user. The context bus is also an event-
based bus, to which context sources are
attached; the events generated may be
reprocessed and transformed into high-
level events (situations) by components
subscribed to the bus (eg context rea-
soners). The service bus facilitates
access to all the services available in
AAL spaces. These services can be
atomic or composite; the latter are man-
aged by a Service Orchestrator compo-
nent. Services registered to the service
bus may be requested by other services
and by the Dialog Manager in conse-
quence of user input or contextual/situ-
ational events according to rules stored
in the Knowledge Base of the system.

In order to address issues of interoper-
ability and to add reasoning capabili-
ties, PERSONA has chosen an ontolog-
ical approach for user and context mod-
elling, defining composite services and
adaptation rules, and designing the user
interactions with the Dialog Manager.
The consortium is currently working on
the specification of platform compo-
nents such as the Dialog Manager,
along with the definition of domain
ontologies that extend the upper ontolo-
gies provided by each of the communi-
cation buses. Developments related to
the PERSONA platform are planned to
be open source.

As is generally known, an ontology
provides a formal and explicit model of
a specific domain, which can be used to
make assertions related to the domain
resources and their properties. The
information provided by the model and

the known facts based on it form a
knowledge base that, in the case of
AAL spaces for instance, can serve as
extensional information for AAL space
configuration. 

As shown in Figure 2, PERSONA is
made highly configurable by the exter-
nalization of metadata describing situa-
tions and services as well as the rules
associating service invocations with sit-
uational events. A problem, however, is
that the pre-configured knowledge with
which AAL spaces may be equipped is

generally subject to change according
to user requirements and/or environ-
ment layout. It is therefore important
that users be able to directly adapt the
knowledge base. However, end users
may not be able to cope with the com-
plexity of ontological formalism (eg
OWL DL). In the semantic Web and the
field of Web page annotation, ongoing
research is therefore trying to bridge
this gap by providing editors that use
controlled natural languages and offer
guided user interfaces. The PERSONA
platform may adopt a similar approach
to annotate AAL spaces formed from its
platform components and distributed
pluggable context sources and service
providers. Combining this approach
with other W3C specifications, such as
the recent 'Semantic Interpretation for
Speech Recognition (SISR)', would
provide end users with a scripting facil-
ity allowing them to adapt the system
according to their specific needs.

Link: 

http://www.aal-persona.org/

Please contact:

Francesco Furfari
ISTI-CNR, Italy
E-mail: francesco.furfari@isti.cnr.it

Mohammad-Reza Tazari
Fraunhofer-IGD, Darmstadt, Germany
E-mail: saied.tazari@igd.fraunhofer.de

Figure 1: 
Instances of PERSONA middleware (peers) connected by virtual buses.

Figure 2: Conceptual architecture of PERSONA.
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