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Computer Science / 1

Distributed parametric optimization using the Geneva library

Author: Ruediger Berlich'
! Steinbuch Centre for Computing, Karlsruhe Institute of Technology

The Geneva library implements parallel and distributed parametric optimization algorithms, capa-
ble of running on devices ranging from multi-core systems over clusters all the way to Grids and
Clouds. The generic design makes Grid-resources available to user groups that have formerly not
been exposed to such environments.

Detailed analysis:

Geneva ('Grid-enabled evolutionary algorithms’) is a software library which enables users to solve large-
scale parametric optimization problems on devices ranging from multi-core systems over clusters to
Grids and Clouds. The generic design makes Geneva applicable to problem domains from a wide range
of industrial and scientific application scenarios. From a user’s perspective, parallel and multi-threaded
execution can be achieved just as easily as serial execution on a single CPU-core, and does not require
the user’s evaluation functions to be aware of the parallel environment. Performance and extensibility
are at the core of the C++-based, object-oriented design. The software has been shown to run in parallel
with 1000 clients on a Linux cluster, each contributing a fraction of the overall solution. Given suitably
complex optimization problems, scalability is almost linear. The code is available as Open Source, al-
lowing customization under the terms of the Affero GPL v3.

Conclusions and Future Work:

The optimization environment will be further expanded to become a clearing house of different optimiza-
tion algorithms, all based on the same data structures and using the existing framework for Grid-aware
parallelization.

Impact:

The generic design makes Grid technologies accessible to users ranging from scientific to industrial
application domains. It thus has a strong potential to bring new user groups to the Grid.

Keywords:

Optimization Grid Cloud

URL for further information:

http://www.gemfony.com

Justification for delivering demo and/or technical requirements (for demos):

The topic is sufficiently complex that it cannot be presented as a poster. Given sufficient network con-
nectivity, a number of exa-catching demos can be presented.

Poster session / 2

Eliminating and preventing Grid Security Vulnerabilities to re-
duce security risk

Author: Linda Ann Cornwall

! Particle Physics-Rutherford Appleton Laboratory-STFC - Science &

Corresponding Author: linda.cornwall@stfc.ac.uk
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The EGEE Grid Security Vulnerability Group was formed “to incrementally make the Grid more
secure and thus provide better availability and sustainability of the deployed infrastructure”. The
aim is to eliminate vulnerabilities from the Grid and prevent new ones from being introduced, thus
reducing the risk of security incidents. This poster alerts users and developers to both the activities
of the this group and problems that may be caused by vulnerabilities. It is also intended to inform
what they should do to avoid introducing vulnerabilities and report any their find.

Impact:

At the time of writing, over 70 Grid Security Vulnerability bugs have been fixed since the activity started,
and several pieces of less secure middleware have been taken out of use as more secure software comes
into use.

As far as we are aware, no major Grid Security incident within EGEE or collaborating projects has oc-
cured due to a vulnerability in Grid Middleware. This could be due to the fact that we have successfully
eliminated many vulnerabilities from the middleware, and successful in preventing new ones. It could
also be due to hackers being less alert to Grids that other systems, or that the user community is partic-
ularly honest.

Keywords:

Grid Security Vulnerability Risk
URL for further information:
http://www.gridpp.ac.uk/gsvg/
Detailed analysis:

A system for handling Grid Security vulnerabilities was setup in 2006 at the beginning of EGEE-II. A
Risk Assessment Team (RAT) was formed which currently has13 members from 10 different institutes
to carry out this process, which is:

- anyone may report an issue

- the RAT investigates the issue

- if valid the RAT carries out a Risk assessment putting each issue into 1 of 4 risk categories - Extremely
Critical, High, Moderate, or Low.

- a target date for resolution is set according to the risk

- an advisory is issued when the issue is fixed, or on the target date

Certain types of problem occur quite frequently - such as vulnerabilities resulting from incorrect file per-
missions, or failure to sanitize user input,. Suggestions for how to prevent new vulnerabilities entering
the infrastructure will be made.

Some members of the group are currently participating in an ‘Overall Security Risk Assessment’ which
looks at high level risks to the infrastructure, data, and various parties. A summary the reasons for doing
this, the strategy, and the outcome (assuming it is available in time) will be included on the poster.

Conclusions and Future Work:

A good enthusiastic team has been handling Grid Security Vulnerabilities over the last 4 years, and
many vulnerabilities have been eliminated from the deployed infrastructure. New types of vulnerabili-
ties continue to be found and hackers get ever more ingenious in their quest to gain access to sites. This
work therefore needs to continue into the future as grid technology increases it’s profile and hackers
become more alert to this type of system and find new ways of exploiting systems.

High Energy Physics / 4

ATLAS Distributed Computing in Spain and Portugal: from data
challenges to real data

Author: Xavier Espinal'

Page 2
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! PIC/IFAE
Corresponding Author: espinal@pic.es

The ATLAS PIC cloud is composed of the Iberian sites: PIC (Tier-1), IFAE, IFIC, UAM, LIP-Lisbon, LIP-
Coimbra and NCG-INGRID-PT (Tier-2s) and is finalising preparations for the LHC data taking. To
achieve readiness for data taking, all sites has been involved in the ATLAS Distributed Computing
activities since early 2006: simulated event production, reprocessing, data and user analysis chal-
lenges and cosmic data taking. The evolution of the computing and operations activities from data
challenges to the real data is described in this talk giving experiment and site experiences.

Detailed analysis:

After the deployment of the required services for the experiment, the Iberian sites now face the chal-
lenges associated with real data taking, and that is to provide a reliable service for data analysis for the
world-wide scientific ATLAS community and particularity to the Iberian ATLAS scientists. The WLCG
grid has been used so far by WLCG institute specialists and few scientists, but now it must be a daily
common “tool” for every single LHC scientist with the first real data of the LHC appearing at the sites.
The ATLAS institutes committed to ATLAS in the Iberian cloud have been preparing sites for the data
taking since 2006, and achieving good results in all the wide activities that WLCG and ATLAS have been
conducting. In this talk we will an overview of the ATLAS activities in Spain and Portugal since 2006,
following the evolution of the different tools/frameworks that have been adopted by the experiment
and the sites while awaiting the LHC start-up.

Conclusions and Future Work:

It has been a long road to have the first LHC data being analyzed at the sites. By the time of the 2010
Users Forum, sites should be flooded with new users willing to run their jobs. The real challenge is
coming soon, when all of this people will be really grid-aware. The work until now has been exhaustive
with the Iberian sites participated in all distributed computing activities, and we are now ready to face
the data processing challenges associated with real LHC data taking.

Impact:

ATLAS distributed computing activities are reliant on the EGEE structure, the critical services abeing
the catalogues (LFC), the transfers engine (FTS) and the Storage and Computing Elements that are cru-
cial for the scientific community. Also ATLAS has important services running at every ATLAS cloud,
such as the pilot factories and Frontier/squid servers which were recently deployed. All of these mech-
anisms have to be in place and in high availability to ensure the correct flow of data, and the execution
of MonteCarlo/data processing jobs and user analysis jobs. In this talk we present the status and opera-
tions model of the ATLAS PIC cloud, following the evolution of ATLAS distributed computing and the
improvement of the quality of service, which resulted from the increase of in robustness of the experi-
ment distributed computing tools, and the continuous middleware improvements.

Keywords:
ATLAS, wLCG, LHC, Grid, PIC, Tier-1, IFAE, UAM, IFIC, LIP
URL for further information:

http://lhcatpic.blogspot.com/

Demo Session 1, Welcome Drink / 7

e-NMR: Computational NMR Infrastructure in life science and
system biology

Authors: Marco Verlato'; Victor Jaravine®

Co-authors: Alexandre M.J.J. Bonvin *; Andrea Giachetti *; Antonio Rosato *; Anurag Bagaria 5. David Galligani 4
Eric Frizziero °; Gijs Van Der Schot 3. Harald Schwalbe °; Henry Jonker % Tvano Bertini *; Mirco Mazzucato ¢; Nuno
Loureiro Ferreira *; Peter Guentert °; Rolf Boelens *; Sergio Traldi %, Simone Badoer °; Stefano Dal Pra ©; Tsjerk
Wassenaar °; Wim Vranken ’
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! Istituto Nazionale di Fisica Nucleare Padua (INFN), Italy

% Goethe-University, Germany

? Bijvoet Center for Biomolecular Research, Universiteit Utrecht (BCBR), The Netherlands

* Interuniversity Consortium for Magnetic Resonance on Metalloproteins (CIRMMP), Italy

3 Center for Biomolecular Magnetic Resonance (BMRZ), Goethe University, Frankfurt am Main, Germany
¢ National Institute of Nuclear Physics, Padua (INFN), Italy

7 European Bioinformatics Institute (EBI-EMBL), Hinxton, UK

Corresponding Author: zharavin@em.uni-frankfurt.de

In order to enable the life science community to make full use of the EGEE computing resources we
have developed an e-infrastructure named ‘eNMR’(EU 7th FP, Contract no. 213010).

eNMR deploys and integrates biomolecular NMR applications into a platform, so that EU scientists
can easily access it via a standard browser interface and use it at every step of their research pro-
cess.

The sequence of available web-portals covers all aspects of bio-NMR: data acquisition, process-
ing, analysis, protein/DNA/RNA structure calculation, molecular docking, validation, deposition
etc.

Detailed analysis:

Life-science researchers require the full range of advanced computational techniques in order to ana-
lyze complex biological data acquired experimentally at the EU NMR facilities. It becomes increasingly
impossible to fulfill all of their requirements using the local computing resources.

eNMR is part of EGEE has developed solutions for performance computing, data access, authentication,
security, accounting and usage statistics. Thus the e-NMR platform has all the strength of Grids, how-
ever, its focus is “science-driven”. For example, in addition to already available applications, new ones
are being identified and ported continuously, aiming to cover all aspects of bio-NMR; the enhancements
to the grid middleware (gLite) are carried out to match the requirements of the applications.

Since the e-NMR portals have the same look and feel as bioinformatics web-gateways that have been
available to the Life Science community for years, biologists can easily use the portals to execute their
data analysis and structure calculation tasks without extensive knowledge of Grid technologies. The
portals include documentation, tutorials and sets of use-cases from the worldwide labs.

Conclusions and Future Work:

An NMR e-Infrastructure has been successfully deployed at the various EU partner sites: the Universities
of Utrecht, Frankfurt, Padova, Florence, and EBI-EMBL. The e-Infrastructure tests, compares, integrates
and provides access to the computational tools for NMR structural biology community. Streamlined
protocols and efficient workflows are being developed that enable the researcher to run in parallel their
calculations, and to perform all the steps from the basic data to the structures of biomolecules and to a
better understanding of biological systems and living organisms.

Impact:

Biomolecular NMR is truly a multi-disciplinary science comprised of all bio — physics/chemistry/informatics/tech/nano/on
etc. This has resulted in the fragmentation of research methods, preventing full interoperability among
different labs, and thereby limiting the scientific impact of European bio-NMR research.

The eNMR by integrating applications enables scientists to address complex inter-disciplinary problems.
Comparing the efficiency of different methods (CASD) leads to a more thorough and consistent analysis
of experimental data, and thus a higher reliability of structural information.

The eNMR includes both established and emerging applications, so that scientists can depend on it to
achieve their research and education goals and eventually could conduct potentially all of their compu-
tational work using it.

To use eNMR e-infrastructure capabilities via a user-friendly web-browser interface does not require
extensive knowledge of Grid and IT technologies, thus increasing the potential user base from just
bioinformatics to across life sciences. The number of users is growing and currently eNMR is the sec-
ond largest VO in EU life sciences as measured by the volume of computation.

Keywords:
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Life sciences, NMR, biomolecules, structure calculation, pipeline, web portals, structural biology

URL for further information:

http://www.enmr.eu
Justification for delivering demo and/or technical requirements (for demos):

We'd like to demonstrate the sequence of the web-portals implementing the applications for biomolecular-
NMR; we shall need a big screen (preferably on a stand; to be connected to our computer).

High Energy Physics / 8

Response of the ATLAS Spanish Tier2 for the collisions collected
in the first run at LHC

Author: Santiago Gonzalez De La Hoz'

Co-authors: Alejandro Lamas 2. Alvaro Fernandez %; Andreu Pacheco ®; Carlos Borrego 3. Elena Oliver %; Fco.
Javier Sanchez Martinez ; Gabriel Amoros %; Jordi Nadal *; Jose Salt ?; Jose del peso 4 Juanjo Pardo 4. Manuel Gila
4. Marc Campos 3 Miguel Villaplana 2. Mohamed Kaci ?; Pablo Fernandez *; Xavier Espinal 5

! Instituto de Fisica Corpuscular (IFIC)-Universitat de Valéncia-CSIC
2 [FIC-Valencia

3 IFAE-Barcelona

* UAM-Madrid

> PIC-Barcelona

Corresponding Author: santiago.gonzalezdelahoz@cern.ch

The distributed analysis tests during the STEP09 and UAT exercises were a success for ATLAS and
for the sites involved in the ATLAS computing model. The services were exercised at records level
with good efficiencies and real users continued to get real work done at the same time.

Sample problems found were :

data access, was troublesome under heavy loads;
pilot factories need to be better organised;
monitoring could be improved

Solutions have ben developed for these problems

URL for further information:
http://ific.uv.es/grid/e-science/activeprojects.htm
Impact:

STEP09 and UAT exercises involved all major offline activities done in conjunction with other LHC
experiments: Monte Carlo Production, Full Chain Data Distribution, Reprocessing at Tier1s, User Anal-
ysis Challenge and ATLAS Central Services Infrastructure. Those tests were a successful exercises for
ATLAS and for the sites because they showed that data distribution was generally good, ATLAS central
services worked well, analysis tested at very high rates at Tier2s and the reprocessing from tapes works
well, with CMS concurrently active at shared Tier1s (for instance the Spanish Tier1).

STEP09 and UAT were a useful exercise for our Tier2 in order to solve the problems highlighted as soon
as possible. It was the first time we had that level of feedback and information. Storage resources are
sometimes undersized but it will not be a long-term problem; data transfer showed a timeout problem
that may not be related to storageware, and Intra-VO fairshare (50% production, 50% analysis) was
tested.
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Keywords:
EGEE, CLOUD, LHC, ATLAS, TIER, GRID

Detailed analysis:

A Scale Test of Experiment Production was executed in June 2009 (STEP09) and in October 2009 (User
Analysis Tests). The STEP09 full production activity stressed a number of critical areas, including tape
writing/reading at Tierl as well as analysis. Tier2 participated in Monte Carlo simulation and in user
analysis components of the challenge. User analysis jobs in the EGEE cloud occurred through both
WMS job submission and pilot jobs. User Analysis Tests (UAT) was a follow-on test to the STEP09
exercise and the last one before data taking. The goal was to get many user analysis jobs running over
worldwide resources. This has the advantage of including potential problem jobs that might be missed
in a more controlled test like STEP09.

The goal was to cover the major Tier2 activities: Monte Carlo production, data distribution and the
user analysis challenge during the STEP09 and UAT exercises from a site point of view (in this case the
ATLAS Spanish Tier2). The outcome of these exercises was that there were a number of areas where
limitations were found. Improvements were made, defining the “final”"WLCG operation environment
that will be used for the first pp run of the LHC.

Conclusions and Future Work:

Spanish ATLAS Tier2 sites are ready, showed robustness, stability and good performance ready for the
data taking.

The ATLAS computing system is ready as well. The Distributed Data Management (DDM) system im-
proved during the last year and the PanDa Monte Carlo and User Analysis system increased global
efficiencies and running stability.

The last updates will be made well in advance to have the sites ready for the LHC data taking, and to
avoid big computing system interventions.

Poster session / 9

jGridstart: request, obtain, and install grid user certificates in a
friendly way

Author: Willem van Engen1

' Nikhef
Corresponding Author: wvengen@nikhef.nl

The use of X.509 certificates gives flexibility in authentication and authorisation on the grid. The
associated key is usually stored on the user’s computer. While this is good practice from a security
standpoint, managing keys and certificates is far from trivial. jGridstart attempts to bridge this gap
by providing a friendly user-interface to guide the user in requesting, renewing, and installing user
certificates. It is currently in use at the DutchGrid certification authority.

Detailed analysis:

Grid applications running on the user’s desktop typically use Globus certificates to obtain access to the
grid. In addition to this, the certificate needs to be present in the user’s web browser to access online
grid services. One of the first experiences with the grid are often the generation of a private key and
certificate signing request,

submission of the request to the certificate authority, downloading the certificate, and installing it into
the web browser. This generally involves file-manipulation and invocation of command-line utilities
(openssl), which can be quite daunting to less seasoned grid users.

To make requesting and managing grid certificates straightforward even for new users, jGridstart has
been developed with the following things in mind: (1) Friendly user-interface that detects the current
state of affairs, and presents sensible options to the user; (2) Easy deployment using Java web start, which
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enables low-level system access; (3) Single application (3.5MB) that has no external dependencies, apart
from Java.

jGridstart takes care of the whole cycle from new request, retrieval, installation into the Globus certifi-
cate store and web browser, to renewal.

Conclusions and Future Work:

jGridstart is currently tailored towards the DutchGrid certificate authority’s request process, and some
work needs to be done to easily support other procedures as well.

The current approach is a single program that covers all aspects, providing a consistent user-interface.
It would be beneficial to be able to use an adaptable web portal as user-interface, with jGridstart just
covering the portions that require low-level system access.

Impact:

A user-friendly interface for managing grid certificates lowers the entry barrier for grid users on the
desktop. Less time and effort is needed to get started with the grid (certificate requests), and to remain
an active grid user (certificate renewals). jGridstart also makes the grid more accessible for less technical
disciplines, where the command-line may be unknown altogether.

Keywords:

x509 certificate ca grid user interface usability ui java client

URL for further information:

http://jgridstart.nikhef.nl/

Infrastructure Tools and Services / 10

A solution to distribute software packages at Grid sites using Squid

Authors: Arnau Bria'; Elisa Lanciotti?; Ricardo Graciani®

Co-authors: Adria Casajus 3. Gonzalo Merino !; Manuel Delfino *

' pIC
? PIC (Spain)

* Universitat Barcelona
Corresponding Author: elisa.lanciotti@cern.ch

In the current model of Grid computing the software needed by virtual organizations (VO) is stored
at the sites in a shared area mounted on NFS and jobs running on the worker nodes access the
necessary applications through NFS protocol. An alternative model, based on Squid, is proposed in
this article. With this approach, the software packages are pulled from the central VO repository
to the sites using http protocol. Squid also takes care of managing the transfers of packages from
a central repository at the site to the worker nodes, and optimising network throughput over the
LAN.

Impact:

This project has impact on both the virtual organization (VO) and the site infrastructure. From the VO
perspective this solution provides an alternative to the NFS protocol which presents several limitations,
mainly due to its not so good reliability and some compatibility issues with other applications, which
result in a non negligible source of job failures. For the site infrastructure, this is an interesting alter-
native to the NFS file system, which can require a quite complicated deployment, whereas Squid relies
on the very standard http protocol. Thank to its flexibility, Squid can be configured to optimise the data
flow between client and server to improve performance and caches frequently-used content to save
bandwidth. Squid also ensures scalability since more servers can be easily configured in load balance.

Page 7



5th EGEE User Forum / Book of Abstracts

Keywords:

squid cache http computing farm software distribution
URL for further information:
http://www.pic.es/index.gsp

Detailed analysis:

A prototype has been set up to test the possibility of distributing the LHCD specific software packages to
the worker nodes (WN) of the site through http protocol using Squid servers. In this framework Squid
acts as http proxy and, in addition to that, provides caching functionality reducing the network traffic
from the remote software repository of the VO to a central repository at the site. The test setup has a
two level hierarchy of squid servers: The first level of the hierarchy consists of one central cache for all
the site. The secondary level runs at the worker nodes where a local cache is provided. When a job lands
on a WN it issues an http query to download the software tarball from the VO remote repository. If the
request is already cached in the local Squid cache of the WN, the package will be immediately available
with a disk to disk copy. Otherwise, the Squid server of the WN will escalate the request to its parent
cache at the site. The central Squid server receives the request and, if cached, will send the response
back through the site LAN, otherwise will forward the http request to the remote VO web server.

Conclusions and Future Work:

The feasibility of the proposed model of software delivery has been proved with a prototype setup at
PIC Tier1 for the LHCb VO. Future work will aim to put this setup in production, first with a subset of
nodes of the local computing farm, and tune Squid parameters in order to optimise the performance. In
case the model proves to be more advantageous than the current one, based on NFS, we will consider
to extend it to the whole farm.

Security / 11

An Active Security Infrastructure for Grids

Author: Stuart Kenny'

Co-author: Coghlan Brian '

' TCD
Corresponding Author: stuartkenny@cs.tcd.ie

To date, grid security activities have largely focused on prevention mechanisms, i.e., authoriza-
tion,authentication, and secure communications. Here we present an Active Security Infrastructure
(ASI) for grids, the design of which focuses on the areas of detection (e.g. intrusion detection), and
reaction, i.e., taking action to prevent, or to recover from, a security incident. The infrastructure
is composed of a distributed monitoring and control layer and an analysis layer. Communication
between layers is via a grid information system.

Detailed analysis:

Monitoring the current state of security is a vital task for those administering a grid. To secure a grid it is
important that security information be available to site administrators in a timely and efficient way. ASI
comprises a distributed monitoring and control layer and an analysis layer. The monitoring is performed
using standard security monitoring tools (e.g. Snort) that have been enabled to allow any information
gathered to be introduced into the grid information system. This information is analysed using an alert
correlation approach based on the definition of attack scenarios. These scenarios model attacks as a
sequence of steps, where each step takes the system from an initial secure state to a final compromised
state. The output of the analysis is a single high priority correlated alert, possibly comprised from several
lower priority alerts, and optionally an new grid policy. The grid policies generated by the analysis layer
are distributed to the control layer, again through the grid information system, where they are enforced
and any actions that should be taken to mitigate a possible security incident are applied.
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Conclusions and Future Work:

ASI delivers an end-to-end monitoring and control solution. The monitoring component combines stan-
dard NIDS and HIDS, and so is able to detect a broad range of intrusion types. It also allows for the
dynamic addition of extra tools. The analysis component provides aggregation and and correlation ser-
vices as well as dynamic grid policy generation. The policies automatically generated by the analysis can
be used to provide active control on grid resources. Our experience deploying ASI on the Grid-Ireland
infrastructure has shown it to be a useful addition to current grid security.

Impact:

Grid-Ireland was established in 1999 to develop and coordinate the provision of a national grid ser-
vice for the academic research community in Ireland. Grid-Ireland currently has a point-of-presence
(Gateway) at 18 institutions. The day-to-day running of the Gateways is centrally managed by the Grid
Operations Centre (OpsCentre) based in Trinity College Dublin. As the first stage in the full deploy-
ment of ASI on the Grid-Ireland infrastructure the monitoring component has been installed at 10 of
the 18 Grid-Ireland sites. The analysis component is hosted at the OpsCentre. ASI has been continu-
ously monitoring the Grid-Ireland infrastructure since June 2008, although several previous prototypes
were deployed prior to this. At time of writing some 14 million alerts have been collected from the mon-
itoring component to a security alert repository, the vast bulk of which are from Snort monitoring at
the sites. Although the alert repository provides a useful auditing tool in its own right, clearly it would
not be practical for a human operator to detect a potential attack from amongst such a large number of
alerts. It is for this reason that the analysis component is required.

Keywords:

Grid information system, intrusion detection, IDS, alert correlation

URL for further information:

https://www.cs.tcd.ie/Stuart. Kenny/index.php?id=activesecurity

Fusion / 12

Montera: a framework for efficient executions of Monte Carlo
codes on the Grid

Author: Manuel Rodriguez-Pascual’

Co-authors: Ignacio Martin Llorente 2. Rafael Mayo Garcia B

! CIEMAT
2 DSA-Research, UCM

Corresponding Author: manuel.rodriguez@ciemat.es

Monte Carlo codes constitute a powerful tool for scientific computing. Because of their architecture
their parallelization is straightforward, and they have been successfully ported to the Grid in multiple
occasions. However, there is still a lack of a deep analysis on their optimization for being executed
on a distributed environment. To solve this issue we present Montera, a framework that efficiently
executes this kind of codes on Grid infrastructures making the most of their particularities.

Detailed analysis:

A characterization of Monte Carlo codes and Grid sites are proposed, so their behaviour can be mod-
elled. Then we have implemented Montera (MONTE carlo RApido - Fast Monte Carlo from its Spanish
acronym), a framework that implements the aforementioned modellings with a 2 step dynamic schedul-
ing to efficiently execute Monte Carlo codes on Grid. It is coded in Java, and employs DRMAA API
to manage the execution of tasks. GridWay is the chosen metascheduler to control the Grid execution
of tasks and provide Montera additional information about the status of the Grid infrastructure at any
given moment.

Conclusions and Future Work:
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Although the aforementioned framework already fits its requirements, there is still room for further
development. An additional degree of parallelization can be added in order to reduce the time employed
on analyzing the Monte Carlo code to be run and the sites that constitute the Grid infrastructure. Also,
the proposed modellings can be modified to fit other kind of problems, thus becoming a useful solution
for an efficient execution of a wider set of codes.

Impact:

Monte Carlo codes are widely employed in many different areas of knowledge. By creating a tool
that greatly simplifies their execution on Grid infrastructures and at the same time improves their per-
formance, we expect the scientific community to benefit from it. By developing the code in a tight
collaboration with the users, we are able to also guarantee its correct functionality and usability. The
establishment of a direct feedback among the developing team and the final users ensures the fitting of
the proposed application to the specific needs and problems of the non-expert Grid users.

Keywords:
Scheduling; Monte Carlo; Grid.
URL for further information:

http://www.ciemat.es/portal.do?IDR=1481&TR=C

Poster session / 13

Checking Grid Certificate Profile Compliance

Author: David O’Callaghan’

Co-authors: Brian Coghlan 1. Louise Doran !

! Trinity College Dublin
Corresponding Author: david.ocallaghan@cs.tcd.ie

Digital certificates are used to secure international computation and data storage grids for e-Science
projects in EGEE. The International Grid Trust Federation has defined a set of guidelines for digital
certificates used for grid authentication. We have designed and implemented a program and test
suites to check X.509 certificates against profiles and policies relevant for use on the Grid to assist
implementers and users of PKI to reach appropriate trust decisions.

Detailed analysis:

The IGTF has defined the Grid Certificate Profile for X.509 digital certificates used for grid authenti-
cation. As certificates are machine-readable and the Grid Certificate Profile is relatively well-defined,
there is clearly scope for automation in checking compliance of certificates to the profile, which we
believe is important for grid PKI scalability. We designed a practical tool for CA operators and grid sys-
admins based on Perl and OpenSSL, both widely used in the target community. We investigated several
approaches to defining tests and different certificate access libraries. We made use of the Per]l Test / TAP
framework to define the certificate test suites and added necessary functionality to Crypt::OpenSSL:: X509
to allow us to implement the tests, which was a challenge due to poor OpenSSL documentation. We
encountered some parts of the Grid Certificate Profile that pose difficulties for automatic testing.

Conclusions and Future Work:

Some bug fixes and complete coverage of the Grid Certificate Profile are necessary. Test suites for other
requirements are desirable, as is an online certificate status or validation service. As the grid CA certs
are easily available a web application could present current test results for all known CAs. In closing, the
current version is a useful practical tool for grid PKI implementers and users, and indeed IGTF reviewers
now make use of it when assessing CAs for accreditation

Impact:
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The Grid Certificate Profile contains 88 distinct provisions, 8 of which were not implementable as au-
tomatic tests as they require comparing multiple certs, online checks, or subjective judgement. 69% of
Grid Certificate Profile provisions were implemented as tests. Only 22 out of 91 IGTF CAs fully passed
the test suite, although most failures were against recommendations rather than requirements. Com-
pliance may be increasing over time but even some recently accredited CAs are not strictly compliant.
This work is of considerable interest in IGTF where it is seeing use in the accreditation process. There
exists complementary work in evaluating policies against requirements but there does not appear to
be any well-known alternative to our work, which bridges the gap between policy and the practice of
issuing certificates.

Keywords:
PKI, X.509, Trust, Authentication
URL for further information:

http://grid.ie/wiki/CheckCerts

Poster session / 14

Modelling aerosol pollution over Athens, Greece using grid tech-
nology

Author: Eleni Athanasopoulou’

Co-authors: Aggeliki Dandou '; Maria Tombrou '

! NKUA, GREECE
Corresponding Author: eathana@phys.uoa.gr

This scientific work aims at studying aerosol pollution over Athens, through an on-going modeling
effort using grid technology. Aerosol predictions by the eulerian model CAMx, will be obtained for
different emission scenarios. Focus is given on the role of conventional anthropogenic emissions ver-
sus natural emissions (sea-salt and Aeolian dust) on aerosol pollution. Predictions will be evaluated
against aerosol measurements by the National Ministry of the Environment.

Detailed analysis:

This study involves air quality modeling, applied on HellasGrid CA through SEE user interface. Two
domains are simulated for 5 days of 2007, which results in 45,375,120 spatial-temporal “points”, where
input-output data are treated. The computational time for this job could reach 30 days on a conventional
local computational unit. The motive for using grid technology was a more efficient system for such
simulations.

CAMx has no software requirements. Thus, the executable file was locally, statically and serially com-
piled and then imported into the grid system along with meteorological and pollution inputs, through
gLite middleware.

Accidental run abortion results in job submission from scratch, which leads to delay of output retrieval.
Corruption problems are better manipulated on local units, since the model can be restarted from where
it stopped.

A local, static but parallel CAMx compilation is a further step, so as to take advantage of more compu-
tational units of the grid system.

Conclusions and Future Work:

A first attempt to use grid technology for aerosol simulations over Greece and Attica is presented. An-
ticipated results will offer scientific knowledge of the impact of different emission scenarios on aerosol
chemistry and concentrations.

No substantial effort was needed to incorporate a CAMx model run into the grid. On-going simulations
are based on a local, static and serial compilation. Parallel job compilation and execution will definitely
give a boost in job evolution and output retrieval.
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Impact:

Aerosol is an important contributor of pollution over the highly populated Attica peninsula, according
to measurements. Aerosol sources are not only transportation and industry, but also Aeolian erosion,
sea and re-suspension. Greece is an area with extended Archipelago and wind produces sea-salt parti-
cles. Additionally, the land surface is dry enough to offer dust bursts by the action of wind.

The contribution of each source to aerosol concentrations necessitates the modeling approach. In the
current study performed in a PhD research, CAMx is applied over Greece, with a fine grid nested over
Attica. Different emission scenarios show the importance of each source to aerosol predictions.

The on-going simulations are one with all emissions, and one without Aeolian erosion emissions. Their
difference shows the role of Aeolian erosion on the atmospheric chemistry and on aerosol concentra-
tions. Further simulations will be treated in analogy, so as to study sea and re-suspension contribution.

Keywords:
aerosol, modeling, Athens
URL for further information:

http://env.mg.uoa.gr/index.php?option=com_content&view=article&id=57&id=57 &Itemid=72

Security / 15

Encrypted Data Storage

Author: John White White'

Co-authors: Akos Frohner ?; Joni Hahkala '; Kalle Happonen '

' Helsinki Institute of Physics HIP
 CERN

Corresponding Author: john.white@cern.ch

Biomedical researchers are required to encrypt sensistive patient data before use/storage on Grid
Data Management services. The services described enable this operation.

Detailed analysis:

Security and Data Management are two cornerstones of the

distributed production computing environment that the EGEE project is providing as a general e-Science
infrastructure. An important requirement on the Data Management services

is the provision for securely storing sensitive data.

This privacy requirement has been given by the general Biomedical research community in conjunction
with various national and international regulations and is met

through encrypting data and distributing the encryption keys.

The Encrypted Data Storage system is comprised of:

Hydra, the split encryption key storage and retrieval system;

one or more metadata catalogues such as the gLite LFC or AMGA;
a set of clients to communicate with

any GFAL-enabled storage element such as DPM.

The Biomedical research community

typically works with a far lower volume of data than, for instance, the High Energy Physics collabora-
tions. Therefore, the components of the encrypted data storage have been designed and implemented
with security rather than data throughput in mind.

Conclusions and Future Work:
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From the experience of test services, we will describe areas of work that are ongoing or planned as
dictated by the user feedback and project technical direction.

In addition, some upgrades and important bug fixes for more general Grid users will be presented.
Future work would inlcude extending this type of service to a Cloud infrastructure.

Impact:

This collection of services has allowed parts of the Biomedical community to conduct their research.
Further upgrade and generalization of the service for other Grid users will enable others to protect data.
As Cloud services become more prevalent, an encryption scheme such as this would add privacy.

Keywords:

Data Managment, encryption, keys

URL for further information:

https://twiki.cern.ch/twiki/bin/view/EGEE/DMEDS

Poster session / 16

gLite Porting to the Play Station 3 using ETICS for electronic
High Throughput Screening (eHiTS)

Author: Eamonn Martin Kennyl

Co-authors: Brian Coghlan !. John Walsh '; Peter Lavin *

! Trinity College Dublin
Corresponding Author: eamonn.kenny@cs.tcd.ie

Since 2003 TCD has invested heavily in middleware porting, constantly
engaging with the middlware development groups of the EU DataGrid (EDG),
LHC computing Grid (LCG) and EGEE projects. In 2008, TCD ported gLite
worker node to Yellow Dog Linux 6 on the Play Station 3, without data
management. The node, built in ETICS, and tested in a production
environment with gLite WMS job submissions were successfully submitted
to it. The decrease in computational performance of porting the eHiTS
software to the Grid is too expensive, so porting the Grid to other
architectures such as the PS3 is important.

Detailed analysis:

As a result of the accumulated expertise, TCD was invited in 2006 to
join a new EGEE-II integration and testing activity (SA3) as the main
portability partner for further development in this area, and then for
EGEE-III, Trinity College Dublin handled the porting and multi-platform
coordination.

It was found that applications running on hardware such as the Graphical
Processor Unit (GPU) and the Synergistic Processing Element (SPE) will
incur very large performance hits if ported to the Grid. In particular,
electric drug screening software such as eHiTS is one such application.

The meta-package generation facility of ETICS was proposed as a method
to quickly generate a minimal gLite worker node for the PS3 that would
accept glite WMS job submission but would not support data movement.
Producing such a solution first involved porting VDT globus to the PS3,
something not done before. The addition of a number of no architecture
RPMs and VOMS then allows the node to be contacted by a standard gLite
computational element (CE). However, a separate queue is required per
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platform type to avoid confusion with other Linux platforms. A small
cluster of 7 nodes is now running production jobs.

Conclusions and Future Work:

An integrated build and test environment (including external projects
such as dCache, VDT and gridsite) on a very large set of platform types
will allow EGEE to produce sustainable gLite clients for worker nodes
and user interfaces. This is ongoing work at TCD, PSNC and CERN.

The exploitation and support of MPI on multi-core technology has proven
useful in recent years. However, the GPU and SPE are relatively
untouched at present, for highly parallelisable tasks in EGEE.

Impact:

The impetus to move the VDT globus source code stack into ETICS to allow
it to be ported to exotic platforms such as the PS3 and openSUSE has
resulted in the ability to build and maintain a version of VDT globus in
EGEE. This in itself is a useful achievement.

The more portable the EGEE Grid is, to platforms such as RedHat Linux,
Debian Linux, Mac OS X, Windows and PPC Linux (such as the PS3), the
more likely it is that users will use the Grid, since they will not have

to port their applications to the Grid.

eHiTS Lightning’s computational speed is 26-fold to 60-fold faster on
the PowerPC Cell Broadband Engine (Cell B./E.) compared with the
equivalent application on an Intel-based processor. Therefore porting
the software to the Grid makes little sense from a purely economical
point of view.

Moreover, this immediately points to the fact that there is a whole
application space in existence for which the EGEE Grid could be used,
but isn’t exploiting due to its lack of portability.

The use of GPU’s is becoming much more cost effective. EGEE should
therefore pay close attention to the exploitation of such technologies
in the future.

Keywords:
PS3, portability, eHiTS, EGEE, SPE, Cell-Broadband, VDT, TCD, Grid
URL for further information:

http://grid.ie/autobuild/etics/org.glite/ WN-3.2.0/yellowdog6_ppc64_gcc411/

Demo Session 2/ 17

Complex Scientific Workflows exploiting Grid and HPC

Authors: Antonio Gémez—lglesiasl; Francisco Castej(')nl; Marcin Plociennik?; Michal Owsiak?; Tomasz Zok?

Co-authors: Daniel Lopez Bruna '; José Luis Vazquez-Poletti *; Alvaro Cappa '

! CIEMAT
2 PSNC

* Universidad Complutense

Corresponding Author: antonio.gomez@ciemat.es
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Simulating a full fusion Tokamak requires a range of codes and applications which address different
aspects of the plasma and at specific ranges of space and time scales. The computational complexity
of all these tools is so high that only paradigms like grid computing or HPC allow to carry out all
the simulations. The EUFORIA project enables the European fusion modelling community to exploit
Grid and HPC.

In this work we show a complex workflow that uses two applications that run in different computer
architectures: grid and HPC.

Detailed analysis:

As previously shown by the fusion community, the usage of grid infrastructures for fusion research
has provided interesting and relevant results that have created a large number of new possibilities to
explore in the future. The Fusion community has been traditionally focused on HPC and it still reluctant
to use grid computing, but with this work we show the feasibility to join both technologies and take the
maximum advantages from these computational technologies. Our experience shows how to create and
execute complex workflows to simulate plasma physics is a critical point nowadays and the key point
for the future of the simulation in our field.

EUFORIA supports fusion modellers in this simulation work by providing programming expertise for
porting and optimising codes on a range of computing platforms, providing grid and HPC resources,
and providing the tools required to orchestrate the range of simulation codes necessary to simulate the
full fusion reactor.

Conclusions and Future Work:

With the modifications introduced to Kepler, we can demonstrate the technical feasibility of launching
jobs from this workflow orchestration tool to a mixed DEISA and EGEE environment. We show not
only the technical feasibility, but also the scientific relevance of the results that can be obtained and the
importance of this development in future researches.

Impact:

Kepler, a workflow orchestration tool, has been adapted by EUFORIA to enable fusion modellers to
submit simulations to both Grid and HPC resources from their desktops and to visualise the results they
obtain.

The project partners collaborate with DEISA and EGEE in order to ensure a wide adoption of the tools
developed and deployed by EUFORIA in the infrastructure of DEISA and EGEE, by using the Fusion VO
resources.

The possibility to create and run complex workflows, with some components running in HPC and some
components running in Grid, with the use of the results obtained from these components by another
component that can also run on Grid or HPC becomes a reality with these developments.

Keywords:

Fusion, Workflow, Grid, HPC, EGEE, DEISA

URL for further information:
http://scilla.man.poznan.pl:8080/confluence/x/mQAY

Justification for delivering demo and/or technical requirements (for demos):

The main feature of this work is the hability to execute complex workflows in mixed HPC-Grid environ-
ments. This is perfect for a demo where we can show the functionality of the developments.

Demo Session 2 / 18

User-friendly access to computational services with FARO portal
for EGEE and ENEA-GRID
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Authors: Alessio Rocchi'; Andrea Santoro'

Co-authors: Andrea Quintiliani 1. Carlo Sci6 %; Francesco Beone '; Giovanni Bracco !; Salvatore Podda !; Samuele
Pierattini *; Silvio Migliori 1

! ENEA
2 538

Corresponding Author: andrea.santoro@enea.it

A simple and flexible user access to applications is the final target for any system providing access to
computational resources, even more for highly abstract infrastructures as grids and clouds. In this
work we present a portal to the EGEE user that allows to submit widely used scientific softwares as
jobs to EGEE. The main target of this interface is to hide from the end user low-level details connected
with job submission. The expected result of this work is to make the GRID more palatable to other
scientific communities, which at the moment are not interested in using this technology.

Detailed analysis:

FARO [Fast Access to Remote Objects] is a portal based on the integration of Open Source Software
elements with a XML based Java application whose aim is to provide a simple, flexible and customizable
Web access to user applications in grid/clouds context. It has been originally developed to provide user
access to ENEA-GRID, a GRID-like infrastructure used to interconnect computational and data storage
resources of ENEA. Many researchers from several different fields (nuclear fission and fusion, climate
and ocean simulation, computational chemistry, CFD) use this vast array of computational resources
to run their own simulations. Interoperability between EGEE and ENEA-GRID is in production since
the beginning of the EGEE project. This work is a new FARO implementation that allows to submit
to the EGEE grid jobs based on software widely used by the computational chemistry community (e.g.
CPMD), all with few mouse clicks. The key feature of this interface is that the job submission happens
in a very transparent and easy-to-use way through a dedicated portal that hides most of the low-level
details to the user so that application access becomes really the access to a service.

Conclusions and Future Work:

Many scientific communities are not yet involved into the GRID, despite the potential benefits they
might obtain from it. Part of the reason can be easily found in the intrinsic complexity of submitting
jobs to the grid itself. You have to obtain certificates, write jdl files, often manage data transfers, etc.
By the means of FARO, we aim at making specific softwares of those communities available to users
through a common web browser (IE7, Firefox, Opera) and run them with a single mouse click.

Impact:

One of the main reasons why the GRID has difficulties in reaching a large part of the scientific commu-
nity that might benefit from its resources, is because of its inability to be transparent to the end-user.
The end-user (i.e. the “generic” scientist) is interested only in launching the code, possibly giving it one
or more input files, and in retrieving the output. Ideally he would like to click on a “submit job” button,
without concerning himself with certificates, jdl files, data transfers to SEs, and other low-level issues,
and focus on the result of the job. By developing a user interface that 1) allows users to authenticate
only once and 2) submit to EGEE some widely used softwares by using a graphical interface which hides
most of the technicalities involved, we aim at interest the “average” researcher more into the GRID by
reducing the prerequisite knowledge he should have about the EGEE inner workings, allowing him to
focus more on his research.

Keywords:

User-friendly, interface, portal, open source, computational chemistry

URL for further information:

http://www.afs.enea.it/project/eneaegee/

Justification for delivering demo and/or technical requirements (for demos):

The aim of this work is improving the ability of users to interface with the GRID. Thus it is important
for potential users in the interested communities to see and try the interface first-hand.
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High Energy Physics / 19

LHCDb operations: organizations, procedures, tools and critical
services.

Author: roberto santinelli!

! CERN/IT/GD

Corresponding Author: roberto.santinelli@cern.ch

The proliferation of tools for monitoring both activities and the status of the critical services, to-
gether with the pressing need for prompt reactions to problems impacting data taking, user analysis
and scheduled activities (e.g. MC simulation) brings the need of better organizing the huge amount
of information available. The monitoring system for the LHCb Grid Computing relies on many
heterogeneous and independent sources of information offering different views for a better under-
standing of problems while an operations team and defined procedures have been put in place to
handle them.

Detailed analysis:

With LHC taking real data the “expert” user of the Grid left his place to rather many “normal”users in
turn eagerly using the LHCb infrastructure to access data on the Grid. This suddenly introduced an im-
pelling need to minimize service unavailability by proactively monitoring them on one hand and made
immediately available all relevant information to debug problems either to the first line user support
or to the shifter crew on the other hand. The definition of such a monitoring system is by far trickier
than its implementation and has necessarily to start with an attentive analysis of the whole system in
its complexity in order to isolate the relevant aspects. This abstract summarizes what is the state-of-art
about LHCD Grid operations emphasizing the ultimate reasons that brought to various choices and what
are the tools currently in use to run our daily activities: the most common problems experienced across
years of activities on the WLCG infrastructure, the services with their criticality, the procedures in place
some of them so well exercised and trustable to be made fully automatic, the relevant metrics to watch
at, the tools available and what is still missing

Conclusions and Future Work:

This is a continuously working in progress activity. The evolution of various components necessarily
brings to new unpredicted situations that have to be sorted out with new procedures or new monitoring
tools. Nonetheless the system is getting more and more stable and the learning curve achieving its
plateau. We ca not exclude that - far to be an ideal system - DIRAC and/or the grid middle-wares it is
interfacing to will not evolve, perhaps dramatically. The organizations of LHCb operations has however
to guarantee - during the LHC life period - the right quality of the access to the Grid.

Impact:

All above aspects can really be sorted out only after years of experience running a such complex system
as the DIRAC system interacting with EGEE (or other) middle-ware stacks is. The learning process bring-
ing the LHCb Grid Operations up to its current organization is by itself a valuable and certainly sharable
with other EGEE communities. This is even more important if one considers that this is achieved also
after numerous interactions with other HEP experiments having to face similar problematic situations
too. The impact in LHCb of such a well trained and organized operations system for grid computing is
crucial to permit the whole community smoothly accessing the LHC data on the distributed computing
infrastructures and to run their analysis on top of that. The procedures defined so far, the alarming
mechanisms in place, the multi-layered support structure, the various tracking systems adopted, the
organizations of internal meetings, the adequate channeling of the information to/from services and
resources providers, all of that might offer a useful operations-oriented platform for even more general
use.

Keywords:

LHCb operations monitoring

URL for further information:

http://Ihcbweb.pic.es/DIRAC/info/general/diracOverview
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Earth Science / 20

Climate data storage in e-INIS

Author: Geoff Quigley’
Co-authors: Alastair McKinstry 2. Brian Coghlan !. John Ryan 1. Keith Rochford *

! Trinity College Dublin
? Irish Centre For High End Computing
* Dublin Institute of Advanced Studies

Corresponding Author: gquigle@cs.tcd.ie

We describe the federated national datastore activity of the e-INIS project, aimed at building a sus-
tainable national e-Infrastructure for the Irish academic research community and how the CMIP5
project is using the datastore to meet their storage requirements. The datastore builds upon existing
infrastructure and services, including Grid-Ireland, the National Grid Initiiative. Read access to the
data is to be offered to international researchers using GeoNetwork and OPeNDAP, requiring that
Grid technology be interfaced with community technologies using e-INIS’s bridge servers.

Detailed analysis:

Using Grid technologies such as LFC and DPM allows distributed storage and replication of data on
inexpensive hardware. The CMIP5 project requires the storage of approx. 100,000 netCDF files on 198
TB of storage,from mid-2009 to 2011 for the IPCC AR5 project. This data is being generated by EC-Earth
climate model runs over November 2009 - December 2010. Data will be made available to other scientists
and the public via http and OPeNDAP in 2010-2011, using a GeoNetwork catalog server. OPeNDAP
enables optimised access to netCDF datasets, making it possible to download parts of files and access
metadata for files. GeoNetwork provides a federated catalog service to ISO 19115 standards, fulfulling
the INSPIRE directive requirements for public access, and enables data discovery via a web portal and
clients such as Google Earth, NASA’s Worldwind and its own GeoNetwork utilities. The metadata is then
compliant with METAFOR conventions, for intercomparison with other climate models in the CMIP5
intercomparison as part of the IPCC Assessment Report 5. A subset of the data generated in Ireland is
forwarded to other centres for comparison, but the majority is available only via e-INIS.

Conclusions and Future Work:

Bridge servers are being used to interface grid technology with servers that comply with user-community
specified standards. The CMIP5 work is testing this with a reasonably large quantity of data over a pe-
riod of time. As the project progresses it is envisaged that the various institutions involved will acquire
10Gb/s paths. The main technical challenges are establishing an integration in the bridge layer and scal-
ing in step with both the size of dataset and speed at which it is being accessed.

Impact:

Integration of gLite and OPeNDAP in the e-INIS datastore is a large-scale demonstration of use of the e-
INIS bridge servers to interface the existing back-end storage with community defined protocols. OPeN-
DAP is a very widely used standard but is better suited to access of subsets of large data-sets than to
the bulk transport of data. The gLite middleware is better suited to secure transport of large quanti-
ties of data but does not provide the introspection features of OPeNDAP or comply with the relevant
international standards for this climate modelling community of users. Other groups are looking at
integrating gLite and OPeNDAP but we present a generic architecture that can be applied to other ser-
vices, illustrated by the specific example of CMIP5 using this architecture to manage scientific data of
international interest. The resultant system uses grid technology for back-end storage and to manage
writing of data while providing a read-only front-end with a different security model that is compliant
with international standards.

Keywords:
Grid, Storage, Data, Climate Model,

URL for further information:

http://www.ichec.ie/research/met_eireann#cmip5
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Infrastructure Tools and Services / 21

Application Domain Accounting for EGI

Authors: Alvaro Simon!; Andres Gomez?; Antonio LaganéS; Aurelio Rodriguezlg Carlo Manuali®; Carlos Fernan-
dez'; Esteban Freire'; Javier Lopezlg Ruben Diez'; Sergio Diaz'

! CESGA
2 Unknown

3 University of Perugia
Corresponding Authors: javierlopez@cern.ch, esfreire@cesga.es, aurelio@cesga.es

Accounting is a powerful tool for users and VOs to obtain information on grid resources usage.
Currently, they can access the accounting portal to display executed jobs. However, grid users and
VOs prompt further improvements to enhance the EGEE accounting system and foster cooperative
endeavors. One of the most requested features is application-level accounting. Together with COM-
PCHEM VO the initial requirements are being analyzed. It has suggested to gather extra information
on the most executed programs, on the amount of retrieved results (per user/program) and on the
used resources.

Detailed analysis:

The current EGEE III accounting system is oriented to gather job-level information from the batch sys-
tem and merge it with VO and user-level information. This kind of information, however, is not detailed
enough although there is demand on filling such a gap with application-level accounting. At present
VOs have no information whatsoever on the software utilized and on the results gathered by the users.
The development of application-level accounting tools will require the joint effort of different devel-
opment teams along the next years. COMPCHEM and CESGA are beginning to design a preliminary
draft which contains specific requirements about users and services parameters. To satisfy this new
application-level accounting request, gLite middleware will require some improvements, to collect and
store the new information in the EGI accounting repository database. On the other hand the new fields
to be stored should be agreed and validated by Open Grid Forum (OGF) to become part of the UR stan-
dard. UF will be a good opportunity to present the work done allowing other VOs and SSCs to comment
about it and add their requirements.

Conclusions and Future Work:

Application-level accounting was originally requested by COMPCHEM VO to improve its own portal,
but this work can be of benefit for most of the EGI SSCs. It would be useful for users and VOs to establish
in EGI a common science gateway able to record some information that is not collected by the current
grid middleware. This is not an easy task, and involves the development of new sensors, the agreement
between different EGI groups like ROSCOE and EMI, and the installation of these new sensors on grid
sites. This should be discussed and developed over the next fewyears.

Impact:

The principal aim of this proposal is to further improve the EGEE accounting system. If these improve-
ments are implemented in next years, they will have an immediate benefit for grid users and SSCs. One
of the most visible improvements will be reflected in the EGEE accounting portal, based on the current
internal application used at CESGA since 2003, a new method to gather and export the application us-
age will be used. This information will be aggregated, filtered and published for each site and later it be
integrated in the accounting portal. Several new reports will be produced going from which application
consumes more CPU time to which scientific area is using more computational resources. Other reports
can be used to assist administrators, VO managers and users discovering application performance loss
or application failures. Additionally, it is possible to detect in advance problems with the applications
(because exit codes can be recorded) and which applications deserve more attention by the managers of
the site, as well as, bad usage of the resources. One of our goals is to show and discuss this proposal to
other SSCs to contribute accounting enhancement.

Keywords:

Application domain accounting,application-level resource usage,VOs and SSCs management optimiza-
tion

URL for further information:
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Astronomy and Astrophysics / 22

Dark energy in the Grid: the PAU survey project

Authors: Christian Neissner'; Nadia Tonello!; Santiago Serrano®
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Corresponding Author: neissner@pic.es

The PAU survey is intended to study the dark energy and its evidences such as the accelerated
expansion of the Universe. With this aim, a large number of galaxies will be catalogued forming a
map of the universe in large scale. High volumes of data need to be managed, processed and stored.
The facilities of the PIC computing centre and the GRID environment will allow the challenging data
management that the PAU survey requires.

Detailed analysis:

The PAU survey camera will scan a large area in the sky with an extensive set of filters. The data con-
sists of astronomical images in FITS format. The process of obtaining the calibrated galaxy catalogues
from the raw astronomical images is called data reduction. Simulated images are used as input for the
validation of the process, since in the simulation the exact properties from the input galaxies and stars
are known. The matching software used for validation is written in ROOT framework.

The reduction pipeline, written in python, consists of initializing the system, producing master calibra-
tion images and obtaining the catalogues from the science images.

As the code needs to access to a large number of files during the execution, the raw images, permanently
stored in tapes, are temporally copied in a nfs disk, providing a significantly quicker and more efficient
access.

A grid environment is the optimal location to carry out these computationally intense and loaded tasks.

Conclusions and Future Work:

The PAU survey will provide data of a huge number of galaxies that will be catalogued to form a new
map of the universe in large scale. A high volume of data will be managed, processed and stored using
the facilities of the PIC computing center and the grid framework. The data are intended to give new
information for the understanding of the physics of the accelerated universe and the dark energy.

Impact:

We expect about 350GB of data coming from the telescope each night of observation so it would be
likely to ingest, process and store this volume within 24 hours.

To reach the 24 hours time constraint, each science image reduction will be distributed to an independent
job, so multiple cores will run in parallel at this stage. Such a technical challenge will be only possible
into the grid framework.

The raw images and the final output catalogues are planned to be stored in tapes. The grid environment
will make them available to all the VO members who, from their own institutions will be able to perform
data analysis and cosmological studies using the unique quantity and quality of data that the PAU survey
will provide.

The experience of PIC to deal with astronomical data, coming from the support it is giving to the MAGIC
experiment, will be taken as a starting point and further optimized, for advantage of the two scientific
groups.

Keywords:

Cosmology and Astrophysics, Data Management

URL for further information:
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Bioinformatics / 23

A Grid Implementation For Genetic Linkage Analysis

Authors: Andrea Calabria!; Davide Di Pasqualel; Gabriele Trombetti!; Luciano Milanesi'; Matteo Gnocchi'; Paolo
Cozzi!

! National Research Council - Institute of Biomedical Technologies
Corresponding Author: luciano.milanesi@itb.cnr.it

The Genetic Linkage Analysis of SNP markers aims to discover the genetic correlation in monogenic
diseases by following their inheritance in families through the generations. The computational cost
and memory requirements of the major algorithms in literature make large data sets very hard to
be analyzed on a single CPU. The work here presented is a Grid implementation of a data pipeline
application for Linkage Analysis, a web based tool for Grid submission, monitoring and retrieval of
Linkage challenges with large pedigrees and big markers datasets derived from genotyping chips up
to 1M SNPs.

Detailed analysis:

Enabling the use of the EGEE Grid Infrastructure for the execution of linkage analysis on very large SNPs
datasets is achieved through the implementation of a web application conceived in 3 main layers: the
User Interface is designed to visually make up the pipeline for the linkage process, to set up the linkage
challenges and the related otpions, and to monitor the workflow execution masking the complexity of
low level interactions with the Grid middleware; the Application Layer executes data pre-processing
operations like the retrieval of the SNPs data from the genotype database and the opportune formatting
and splitting of the computational pipeline into Grid compliant jobs; the Submission layer, built on top
of the grid middleware, monitors each single grid process and ensures the success of its computation by
managing the automatic resubmission of failed jobs, bypassing certain Grid limitations such as the size
of the input/output sandbox, while simultaneously optimizing the Grid storage and transfer overheads.
When all tasks are computed, the results are retrieved, merged, showed to the user and made available
for downloading through the web interface.

Conclusions and Future Work:

This Linkage Application enables the exploitation of the Grid infrastructure to set up and run analysis
without a dedicated cluster and without the need of mastering complex informatics skills, achieving ease
of use through the implementation of a dynamic and visually interactive User Interface. The data split-
ting approach has been tested as a valid approximation and the distributed implementation is mostly
useful in high-end challenges, where Grid overheads are negligible with respect to parallelization ben-
efits, making very large analyses accessible even without dedicated hardware.

Impact:

The Application is aimed at biologists with minor informatics skills, all the user interactions being
implemented through an intuitive and interactive web interface where visual techniques are adopted to
set up the system parameters and options. The system was tested with real case analyses to evaluate both
the efficiency on computational time and the functionality of the data splitting approach, comparing its
performances with a single 2 GHz CPU workstation and with a cluster composed by 280 CPU cores.
The analysis, run using the Merlin software, involved different size datasets (10k - 1M of SNPs) and
logged all phases duration of jobs life span. Results show that distributed analysis pipelines with big
datasets can achieve a speedup up to more than 70x compared to a mid range dual-core 2 GHz CPU
execution; the average performance shows a scaling trend comparable with the cluster due to the similar
workload distribution technique adopted (not MPI). With the increase of the challenges size in terms
of number of jobs, the variability in the total lasting time increases, due to the higher job resubmission
rate, nevertheless the benefit in the distribuited approach gets even higher.

Keywords:
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URL for further information:

www.itb.cnr.it/linkage

Medical Imaging / 24

Medical image indexing and retrieval in a distributed computing
environment
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The problem of indexing and content-based retrieval of medical images in a distributed computing
infrastructure is discussed in the paper. It is considered in the context of a national-wide lung screen-
ing and diagnosis programme which is currently under development. High-resolution images are
drawn from a test database containing results of X-ray chest examination of about 250000 people.
The image content indexing and retrieval software is developed using GRID middleware UNICORE
and a communication protocol MPL

Detailed analysis:

Because of computational capacity of image processing algorithms and very large amount of visual data,
it makes sense to use an approach capitalizing on a distributed computing architecture. A number of
tasks were stood out including data communication, efficient allocation of computing resources, syn-
chronization and optimization of computing process.

We tested the suggested software in a local network (100 Mbit/s) with 15 computing nodes. The clus-
ter node configuration included computers with an 1.6GHz CPU, 2Gb RAM, Windows XP Professional.
The Firebird was used as a database server. Experimentation revealed that the critical bottleneck in the
environment was the data communication because of the large volume of transmitted visual data. Each
compute node should receive a chunk of data, to compute them and send the result to the database. For
minimization of data transfers, a special computational procedure was developed and implemented. In
order to secure data safety and provide an authorized access to the private medical information we plan
to utilize the security mechanism of the UNICORE GRID middleware.

Conclusions and Future Work:

The computational efficiency of calculation of image descriptors increases with increasing computation
and it increases with decreasing transmitted data. The implemented approach allows the processing
algorithms to be isolated from the specific elements of computing environment which provides a certain
flexibility for software implementation and testing.

We plan to develop a computing cluster on the basis of a tuberculosis dispensary and then to build a
dedicated computational GRID infrastructure for supporting large-scale image computing.

Impact:

An experimental study of indexing software on the test image sets containing 1000, 2000, 3000 and 4000
images has demonstrated interesting results. For the indexing of small number of medical images (up
to 4000), it is best to use a dedicated computer without the organization of the distributed computing
environment. In the GRID infrastructure, time is also spend on the exchange of information between
the service components. A substantial contribution is the time for interaction with the database, which
is located on a dedicated computer. The processes of the reception and transmission of the images or
their descriptors also have an effect on the overall computational time too .

But with increasing medical images databases, using distributed computing becomes viable, and the
benefit from the proposed scheme of calculation is becoming more noticeable.
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URL for further information:

http://safonov.by/grid/index.html

Data Management / 26

Deployment and Management of Grid Services for a data inten-
sive complex infrastructure
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Services needed to access scientific data and computational resources in a distributed computing
infrastructure are getting more and more complex. Our Atlas Tier2/Tier3 users, and National e-
Science and GRID-CSIC initiatives researchers, have different requirements but all need ubiquitous
and efficient access to these resources. We will provide details on how we use WLCG and Glite
middleware, Storm, Lustre filesystem and our developments within this software to meet our specific
necessities, to allow users direct access to the data, and to reach high availability in the provided
services.

Detailed analysis:

We are currently providing 590 TB of online data and potential capacity of 560 TB in offline data tapes,
available to several communities which users in some cases intersect. For example we have Atlas Tier2
users that are also members of our Tier3, and we need to apply group and user quotas for the different
spaces. National Grid Initiative and Grid-CSIC communities have also common members and applica-
tions, in some cases parallel computational jobs that also need direct access to data. Authorization for
these data is done at the filesystem level with the usage of ACLs, and to be respected by higher levels of
middleware we had to develop custom plugins for Storm for example. Lustre is mounted in the WNs to
directly access with posix file calls, and local users have direct read-only access from the Ul We also pro-
vide X.509 secured web access for commodity. The data access patterns for newer applications outside
the HEP scope is being analyzed, as well as optimal parameters like the read ahead for different types of
workloads. As we are reaching higher levels of served data, we are scaling the number of Lustre OSTs,
and distributing grid middleware services among several machines.

Conclusions and Future Work:

The presented approach has proven to work fine and meets the required quality levels for the operation
of the different supported virtual organizations, but in order to constantly improve, we are analyzing
the usage of Lustre capabilities to access the geographically distributed data stored at the 3 sites of
our distributed Tier-2. We are also planning to support 3rd level data tape storage, using the future
developments of the Lustre/CEA with HSM when mature. We also intend also to continue supporting
our developments and making it available to the community.

Impact:

Recent tests as the STEP09 and UAT tests successfully exercised our infrastructure for the Atlas Tier2
in conjunction with other LHC experiments. The usage of Lustre as the backend cluster filesystem
has proven to reach excellent performance levels, in addition to the configuration that allow jobs at
the WN to directly access data in the servers. These tests also showed some problems mainly related
with underestimation of the amount of stored data, which are being easily solved adding more storage
servers thanks to the scalability of the services. The inclusion of several newer e-science Vos in the
context on NGI and GRID-CSIC projects have reinforced the need for group and user quotas, and it
has been adopted the new pool paradigm of Lustre 1.8 to group several OST, proving to work fine.
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Development of newer software plugins for Storm to allow local authorization policy based on ACLs
for the different spaces, was also adopted in the main source code, making it available for other Grid
Sites to use it and watched as a proof of concept. Also Grid services are improving, and storm team is
aware of the need to support group and user quotas at the srm level.

Keywords:
Grid, Lustre, Data Access, SRM, Middleware development

URL for further information:

http://ific.uv.es/grid/e-science/activeprojects.htm
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Offering GridWay users more power by means of the Amazon
public cloud
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We present a mechanism to easily provision public cloud resources for grid users. The extension
of the underlying grid infrastructure benefits demanding situations coming from a single user, a
group belonging to a Virtual Organization, or even from a institutional requirement. A set of very
simple tools allows the GridWay administrator to deploy arbitrary instances and monitor how the
enrolment is performed, guaranteeing the usability of the new resources to the specific target com-
munity.

Detailed analysis:

Major work is being carried out nowadays in order to integrate cloud and grid, into a flexible, on-
demand, and heterogeneus computing infrastructure. Such approach could overcome the stringent re-
quirements to be met at grid computing. Moreover, the latencies coming from long awaited queues,
diminish the operational efficiency of time-critical studies. Those experiments therefore, would not
consider the trade-off from porting the application to the grid. By means of deploying more machines
coming from a public cloud provider as Amazon EC2, we show how users at different grouping levels
can profit from the instantaneous provisioning of such services. Indeed, it is left to the GridWay admin-
istrator (i.e the administrator of the grid user interface), the responsability of safeguarding the public
and private keys coming from the Amazon EC2 billing account. A new set of commands, similar to the
ec2-tools, let the administrator determine, launch, monitor and enrol the new machines into the Grid-
Way information system. The connectivity between GridWay and the virutal new instances is handle
with the ssh middleware access driver, ensuring therefore safe and encrypted data transmission.

Conclusions and Future Work:

We show how the launching, provisioning and addition of public resources might help users with specific
and highly-demanding requirements to speed up their jobs. The extra work needed to set up such
infrastructure extension is assumed by the administrator, who gets at his disposal new tools that make
straightforward the whole process. Future work is oriented towards the automation of the mechanism,
to establish a clear protocol for getting access to the Amazon EC2 account data, and new policies for
self-acquiring resources while monitoring the GridWay jobs’ queue.

Impact:

This study provides grid communities more arguments to consider the possibility of including public
cloud as a new actor, besides traditional computing centres, for extending their existing infrastructure.
This extension is not free, requiring a shift from the static scientific model of budget allocation. At this
point, we consider necessary a debate whether on-demand resources are required as utility computing
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and should be addressed as running costs depending on the relevant sciencitic analysis.

From a technical point, we consider a new communication mechanism to be integrated into the GridWay
metascheduler, allowing much faster using of grid resources. We believe this is one of the key points
where grid computing is still far off the desirable standards.

Keywords:

metascheduler, grid, public cloud, ssh
URL for further information:

http://gridway.org, http://aws.amazon.com
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EGI InSPIRE HUC SA3 - Services for Heavy User Communities
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At this last User Forum of the EGEE project, it is appropriate to consider how services for “heavy
users”of Distributed Computing Infrastructures will continue to be provided. The role of the Euro-
pean Grid Initiative (EGI) has been discussed for some time now and a specific activity regarding Ser-
vice Deployment is foreseen as part of the EGI InSPIRE (“Integrated Sustainable Pan-European Infras-
tructure for Researchers Everywhere”) proposal. This talk explains which communities are targeted
by the work that is foreseen and outlines mechanisms whereby its progress can be tracked. More-
over, it examines how the potential benefits —within individual communities, between them (e.g.
common tools and services) as well as to the more general DCI community —can be achieved.

Detailed analysis:

The communities identified as Heavy Users Communities (HUCs) within the EGI InSPIRE proposal are:
« High Energy Physics (HEP)

« Life Sciences (LS)

« Astronomy and Astrophysics (A&A)

« Computational Chemistry and Materials Sciences and Technologies (CCMST)

« Earth Sciences (ES)

« Fusion (F)

After briefly summarizing the main areas of work that are foreseen, this talk examines potential inter-
actions between the communities and with the various “Virtual Research Communities”. Using well-
known case studies, it attempts to quantify the value of previous spin-offs —such as the CERN Program
Library as well as more recent and ubiquitous examples —and argues the case for long-term international
and inter-disciplinary collaboration, either between related domains and/or based on shared technology.

Conclusions and Future Work:

By highlighting the value of interdisciplinary and international collaboration, this talk will emphasize
both the short-term benefits of services for user communities that are heavy users of distributed com-
puting infrastructures, as well as the much broader socio-economic spin-offs that clearly justify the
associated investment.

Impact:

The planned work addresses first and foremost the short to medium term priorities of the supported
communities. This includes efficient exploitation of international distributed computing infrastructures
which in turn leads to improved return on investment for the agencies funding the associated scientific
work. However, the expected impact goes much further, both in terms of number of people affected,
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as well as the timescale of the project itself and the costs will be examined in terms of both direct and
indirect benefits.

Keywords:
EGI INSPIRE, HUC, SA3

URL for further information:

http://sites.google.com/site/egiinspiresa3/

Data Management / 29

StoRM, a flexible Storage Resource Manager solution

Authors: Alberto Forti'; Riccardo Zappi'

' INFN-CNAF
Corresponding Author: riccardo.zappi@cnaf.infn.it

StoRM is a high performance and flexible SRM solution for general disk based storage resources that
bring in Grid the advantages of high performance storage systems based on cluster file system, such
as GPFS from IBM and Lustre from SUN. StoRM can be used in small data centre with low rates of
storage management requests and, at the same time, it is capable to grow in terms of storage and
workload managed to fulfil requirements from large-scale production sites. The latest version of
StoRM satisfies the wish list built with the desiderata of current and future users.

Conclusions and Future Work:

StoRM project will be part of EMI,and so it will be supported as a software solution in the European grid
middleware. Moreover, a special focus will be placed in ensuring the fulfillment of any new requirements
coming from the many users who are using, or will adopt, StoRM as a solution.

Impact:

Being able to use the file protocol allows to use the now increasingly popular cluster file systems like
GPFS and Luster. The jobs can directly access the files needed without having to transfer them to the
local disk space. The advantage in terms of performance and network load is very great. StoRM’s
architecture also allows a simple scaling model, as it is possible to add Front-End components if needed,
making StoRM usable even in large centers such as the Tier-1. One of the last feature is developed to
support hierarchical storage solution when they are configured as GPFS and TSM. This is the solution
adopted by the Italian Tier-1.

Keywords:
SRM, Storage Element

URL for further information:

http://storm.forge.cnaf.infn.it

Detailed analysis:

StoRM is a storage resource manager implementing the SRM interface version 2.2. It is designed to
work on generic disk based storage systems separating the data management layer from the underlying
storage systems. StoRM provides a flexible, configurable, scalable and high performance SRM solu-
tion. It supports standard Grid access protocols as well as direct access (native POSIX I/O call, that is
“file://” protocol) on data fostering the integration of non Grid aware application providing local access
on shared storage. Another important characteristic of StoRM is the it doesn’t use a database to store
the namespace, as done by other implementations as dCache and DPM, but uses an algorithm working
only in memory. The physical location of a requested data is computed without querying any database
service but evaluating a configuration file, an XML schema that describes the storage namespace and
input parameters as the logical identifier and SRM attributes. Indeed, StoRM relies on the underlying
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file system structure to identify the physical data position. For this reason we consider StoRM a solution
which is efficient and reliable.

Poster session / 30

The HELIO project.

Author: Gabriele Pierantoni’

Co-authors: Brian Coghlan '; Eamonn Kenny '; Geoff Quigley '; John Ryan '

! Trinity College Dublin
Corresponding Author: pierang@cs.tcd.ie

HELIO is a project of the 7th Framework Program that aims at creating a collaborative environment
in Heliophysics. As it includes different services that can be computationally intensive and involve
large, dispersed volumes of data, HELIO will use a Grid-based system for processing and storage for
its most intensive analysis.

The architecture must balance conflicting requirements: to have a powerful, yet easy to use, instru-
ment, to comply with the policies of the back-ends, and to be flexible in orchestrating, locating and
co-locating the services.

Keywords:
Heliophysics, grid service, storage, workflows
URL for further information:

http://www.helio-vo.eu/
Detailed analysis:

HELIO will provide a set of instruments with which scientists can discover, understand and model the
connections between solar phenomena, interplanetary disturbances and their effects on the planets. It
does so by orchestrating services that help to identify and analyze events and observations across the
solar system, and to correlate these using propagation models.

HELIO must be simple to use, yet ideally its architecture must support different workflow engines to
orchestrate its services, it must encompass Grid services fully complying with their policies and, must
allow the different services to be deployed flexibly.

HELIO strives to tackle all this requirements with an architecture encompassing different layers:

« The user access layer, an abstraction of all the possible ways in which the different services can be
accessed, such as a local workflow engine, the HELIO web site or programs written by the users.

« The service access layer, an abstraction of all the possible deployments of the services that also allows
the independent use of some of the services

« The services themselves, with interfaces for remote and local access.

« The back-ends upon which some services rely.

The back ends encompass data sources; web sites that provide specific computational facilities and, more
importantly for this paper, grid middleware based back ends.
Grid Middlewares will provide three main functionalities: security, computation and storage.

« A Security Service, called Community Interaction Service, will provide voms-proxy certificates that
will be used for authentication and authorization.

« A Processing Service, partially based on Grid Middleware, will offer a unified service for execution.
The Grid-based back end of this service is based on the gLite job submission system.

« A Storage Service, based on Grid Middleware, will offer storage for the HELIO system. It will be based,
at first, on the gLite storage services but, potentially, will be later connected to an iRods service.

Conclusions and Future Work:
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HELIO started in June 2009 and, as of now, the overall architecture is just being finalized while proto-
types of the most important services are being developed.

A first official release of the project that encompassed the prototypes of several services without the
Grid-based back ends was released at the end of January 2010.

A second release, due at the end of May 2010, will encompass prototypes of the Community Interaction
Service and the Processing service that will be completed and joined by the Storage Service in the third
release of HELIO that is due at the end of September 2010.

Impact:

HELIO’s impact will cover three main fields. It will have an impact on Heliophysics helping to foster
cooperation among different scientific communities, it will have an impact in the Computer Science
community as the problems it is trying to tackle are common in projects that must balance similar
constraints, and finally it will provide a useful testing case for the Grid back-ends.

This paper focuses on the technological aspect of the project.

If successful, the HELIO architecture could be adapted as a solution to similar problems that deal with
large, distributed data sets arranged in unforeseen topologies, intensive computational tasks and the
need to offer the functionalities of a complex system in different ways, e.g. with a workflow or used
independently.

It could also prove useful in implementing systems that expose a simple interface to users that want to
use complex instruments but do not want to be bothered with technical details.

HELIO will also use the Grid facilities of Grid Ireland. Of particular interest will be the assessment of
how well the Storage Facility being developed in the national e-Inis project will act as a back-end to the
Storage Services of the HELIO project

Scientific Gateways and Portals / 31

An advanced web portal for accessing Grid resources with Virtual
Collaboration features.

Authors: Andrea Del Linz!; George Kourousias'; Milan Prica'; Roberto Pugliese1

Co-authors: Daniele Favretto '; Fabio Bonaccorso !

! Sincrotrone Trieste S.C.p.A.
Corresponding Author: milan.prica@elettra.trieste.it

The Virtual Control Room (VCR) is an open source web portal that puts together a rich collaborative
environment with the simplified access to the gLite Grid resources. The latest version of the VCR is
based on the Gridsphere 3 and Google Web Toolkit (GWT). It uses the DORII Java Common Library
for accessing Grid resources, integrates DORII Workflow Management System, presents a much
improved Application Manager, introduces tags for user-application mapping and support for robot
certificates.

Detailed analysis:

Registered portal users may access grid resources from the VCR 3.0 using their personal certificates,
or the portal’s robot certificate, the latter an approach that proved to be most useful for occasional
users of the infrastructure. Users are linked to the various projects through the VCR tags so each user
is presented with the correct set of resources that he is entitled to use, and his proxy certificate has
the correct VOMS attributes set automatically. Integration of the scientific instrumentation is provided
through a graphical Instrument Element client. The VCR’s tunneling allows for remote access to the
legacy control system and supports interactive application through visualization of the i2glogin client
in a user’s browser.

Conclusions and Future Work:

Future enhancements will be based on the feedback provided by the users of the DORII and its follow-
up projects (DORII+). One of the first additions will be support for the visualization using Gvid. Other
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improvements will come from the developments of a pure Java client for the gLite middleware that is
the DORII common library.

Impact:

VCR is the main user interface adopted by the DORII project. DORII focuses on application from three
different fields of science (Experimental, Environmental, Seismic) which provide for a wide and diverse
user base. The VCR portal has already been successfully applied for applications like the on-line and
batch data analysis in experimental science, oceanographic and coastal observation and modeling (us-
ing imaging or through Mediterranean Ocean Observing Network) and network-centric seismic simu-
lations. VCR is endorsed by EGEE’s RESPECT program.

Keywords:
Grid, Portal, e-Infrastructure, Scientific Applications, Virtual Collaboratory, Workflow
URL for further information:

http://www.dorii.eu/

High Energy Physics / 32

The Grid as an Extended Application Service Provider in an Syn-
chrotron Radiation Facility

Authors: Andrea Del Linz'; George Kourousias'; Milan Prica’; Roberto Pugliese1

. <1 . 1 . 1
Co-authors: Alessio Curri *; Daniele Favretto *; Fabio Bonaccorso

! Sincrotrone Trieste S.C.p.A.
Corresponding Author: milan.prica@elettra.trieste.it

The Synchrotron Radiation Facilities (SRF), as large research establishments, have a very important
role in Science and a great impact in the community. Due to the data-parallelism of the computa-
tional problems in the general field of physical sciences and the very high data volumes in terms of
storage, the Grid Computing has been a successful paradigm. But other than their Computational
requirements there are additional Grid characteristics and features that can be highly useful. We
discuss the Grid utilisation in the SRF ELETTRA.

Detailed analysis:

The first section of this paper presents the use of suitable Grid technologies for beamlines and labs of the
Synchrotron Radiation Facility ELETTRA. The second part is focused on novel technologies (Instrument
Element) and Grid characteristics (on-line), other than that of HTC, that can be very useful especially
for SRFs. The general modus operandi of these facilities is that they host laboratories/beamlines that
have resident scientific personnel that assists visiting scientists to perform experiments. The visiting
scientists often have to use software that is preconfigured for the tasks of the beamline. We demonstrate
how the Grid can be used as an Application Service Provider to serve the ELETTRA in-house and visiting
users with an extended Software as a Service model that includes the Computation and secure user
Authentication. The beamlines that will be discussed are in the field of Computed Tomography, Medical
Physics, Small Angle X-ray Scattering, and X-ray Diffraction. The Grid infrastructure that is utilised
in based on gLite and the user front-end to the Grid is through an advanced web portal with Virtual
Collaboration features.

Conclusions and Future Work:

The future plans aim to the improvement and the extension of the above-mentioned Grid technologies.
Particularly there are on-going efforts for the advancement of the remote instrumentation control tech-
nologies. Additional beamlines and labs in ELETTRA will adopt these technologies. The web portal
for Grid access (VCR v.3) is in active development. We expect additional results in user management
especially for the case of visiting users.
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Impact:

By deploying a suitable and customised set of Grid technologies for Synchrotron Radiation Facilities
there may be a direct positive impact to the hosted scientist. In the described deployment in ELETTRA,
the interaction with the computational resources has been greatly improved. The user can use a spe-
cialised form of Grid Certificate, belonging to the beamline, thus additional authorisation overheads are
minimised. The Grid as Application Service Provider offers to the user the required scientific applica-
tion in addition to computational and storage resources. The advances of the middleware in the form
of an Instrument Control technology can greatly improve the on-line elaboration of the scientific data.
Finally the VCR, a web portal for secure and user-friendly access to Grid resources, can offer a better
user experience. Such a set of technologies can enable more users to access the services of an SRF.

Keywords:

Synchrotron,Remote Instrumentation,On-line processing,e-Infrastructure,Scientific Applications,Grid

URL for further information:

http://www.dorii.eu/ http://www.elettra.trieste.it/

DCI programming / 33

PROOF on Demand

Author: Anar Manafov’

Co-author: Peter Malzacher '

' GSI Helmholtzzentrum fiir Schwerionenforschung GmbH, Germany
Corresponding Author: a.manafov@gsi.de

PROOF on Demand (PoD) is a set of utilities, which allows starting a PROOF cluster at a user re-
quest, on any resource management system. It provides a plug-in based system, to use different job
submission frontends, such as LSF or gLite WMS. PoD is fully automated, and no special knowledge
is required to start to use it.

Impact:

Since November 2009, ALICE users at GSI have switched completely to PoD, instead of a static PROOF
cluster, which we had before. With the help of PoD, each user at any time can request a desired number
of PROOF workers. And his/her private PROOF cluster is set up with just a few seconds of startup time.
The ALICE group uses LSF plug-in.

The ATLAS team on IN2P3-CPPM has successfully tested PoD as well, where the gLite plug-in was
utilized. And a DPM node with xrootd door was used as a storage element.

Keywords:
PROOF, gLite WMS, PoD, Distributed Analysis, Interactive analysis

URL for further information:
http://pod.gsi.de
Detailed analysis:

Main components of PoD are pod-agent and pod-console. pod-agent provides the communication layer
between a PROOF master on a local machine and PROOF workers on remote resources, possibly behind
a firewall. pod-console provides a user-friendly GUI, which is used to setup, manage, and shutdown
the dynamic PROOF cluster. Installation is simple and doesn’t require administrator privileges, and all
the processes run in the user space. PoD gives users, who don’t have a centrally-administrated static
PROOF cluster at their institution, the possibility to enjoy the full power of interactive analysis with
PROOF. 1t is also a very good alternative to static PROOF clusters.

PoD is a specially designed solution to provide a PROOF cluster on the fly.
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Conclusions and Future Work:

Currently a dynamic proxy machinery is in development. It will give athe possibility for PoD to auto-
matically make a decision on whether to make a direct connection between PROOF workers and servers
or to proxy it. In the actual version of PoD, it always proxies the connection.
Also PoD is going to be extended to cover more resource management systems. We therefore plan to
develop AliEn Grid plug-in, SGE plug-in, Condor plug-in and SSH plug-in which will help to setup a
dynamic PROOF cluster on any machine where SSH connection is available.

Computational Chemistry / 34

A priori modeling of chemical reactions on a grid-based virtual
laboratory: towards standard representations of data for molecu-
lar chemistry

Authors: Antonio Lagana'; Sergio Rampino'

Co-authors: Antonio Monari %; Elda Rossi *; Kenneth Ruud *; Stefano Evangelisti 2

! Universita degli Studi di Perugia
% Université Paul Sabatier Toulouse IIT
* CINECA

* University of Tromsp

Corresponding Author: ser_ram@dyn.unipg.it

We have assembled on the COMPCHEM segment of the EGEE Grid Infrastructure the core of the Grid
Empowered Molecular Simulator (GEMS) queueing in a common workflow a suite of - adequately
“gridified” - codes for the a priori modeling of elementary chemical processes. The communication
between applications from different scientific domains is fostered by the use of common data formats.
A test calculation is shown for the benchmark H + H2 reaction.

Detailed analysis:

GEMS is a grid-based molecular simulator that can act as a molecular science computational engine in
complex multiscale chemical contexts. The general procedure for the modeling of chemical reactions is
articulated as follows:

A) evaluate the potential energy between the atoms involved at a set of geometries concurrently;

B) get an analytical representation of the Potential Energy Surface (PES) by fitting the obtained values;
C) run the dynamics on the resulting PES at several initial conditions concurrently and extract the
reactive properties.

The intermediate B) step is a single, fast task. On the contrary, the A) and C) steps are extremely
Grid-empowerable. In fact, in line with the grid philosophy, larger sets of geometries (or of initials
conditions) can be dealt with at the time of a single geometry (initial condition) calculation just adding
more computer power to the Grid.

We confine our attention here to the simple gas-phase prototype exchange reaction A + BC (v,j) -> AB
(v’,j’) + c. This is the simplest model of a chemical reaction were a bond is broken and a new one is
formed and can be treated at the highest level of theory.

Conclusions and Future Work:

Due to the use of common data formats, we have been able to assemble the core of GEMS for a grid
execution aimed at accurately modeling chemical reactions. The complete workflow has been executed
for the benchmark H + H2. Grid performances are highlighted and results compared to previous calcu-
lations.
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We are currently working at enlarging the sets of codes integrated, further improve their interoperabil-
ity, and extend the treatment to the more complex cases to which the three-step procedure sketched in
a previous section applies. For instance, in the near future, to the four-atom problem.

Impact:

Progress in the capability to simulate chemical processes at the molecular level is an important compo-
nent of the advance in modeling natural phenomena, designing new materials and products, mastering
new technologies and carrying out innovative experiments. This progress requires assembling various
pieces of software, convergence of the competences of different experts, concurrence of the elaboration
on several processors. The difficulty of gathering in the same place all the necessary hardware, software
and human resources, makes computational grid platforms the ideal environment for the exploitation
of collaborative computing and interoperability.

The past few years have seen significant progress in the grid-porting of scientific applications by the
COMPCHEM Virtual Organization on the EGEE grid. Moreover, the problem of interoperability among
a large class of codes pertaining to the Quantum Chemistry domain singled out the need for the defini-
tion of common data formats, such as the Q5Cost standard.

This work treasures the efforts made in both directions and represents a solid ground for future advances
towards a universal molecular simulator.

Keywords:

elementary reactions, virtual laboratory, grid-workflow, interoperability

URL for further information:

http://www.hpc.unipg.it/srampino/urgems.html

Demo Session 2/ 35

On demand Grid services for training in Earth Observation

Author: Dana Petcu’
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! West University of Timisoara
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Corresponding Author: petcu@info.uvt.ro

Current applications involving satellite data need huge computational power and storage capaci-
ties. Grid computing technologies that have evolved in the last decade promise to make feasible
the creation of an environment, for these kinds of applications, which can handle hundreds of dis-
tributed databases, heterogeneous computing resources, and simultaneous users. In this context
the recent Grid-based platform GiSHEO offers, for training purposes, satellite image processing ser-
vices, workflow-based service composition, and user interaction combined with e-learning facili-
ties.

Detailed analysis:

GiSHEO (On Demand Grid Services for Training and High Education in Earth Observation) addresess
the issue of specialized services for training in Earth observation. Special solutions were proposed for
data management, image processing service deployment, workflow-based service composition, and user
interaction. A particular attention is given to the basic services for image processing that are reusing
free image processing tools, like GDAL. The platform has distributed data repositories. A special feature
is the connection with the ESA’s GENESI-DR catalog. The physical platform is based on four clusters
that are geographically distributed at four academic institutions. GiSHEO uses the Grid platform for
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near-real time applications for short-time data-intensive tasks. The data sets that are used for each appli-
cation are of several tens of GBs, and the tasks are specific for image processing. In this particular case
a scheme of instantiating a service where the data are located is required in order to obtain a response
in near-real time.

A particular component is eGLE, the eLearning environment. It uses templates to allow teachers spe-
cialized in Earth observation to develop new lesson

Conclusions and Future Work:

The GiSHEO platform includes at this moment several basic services of the new training facility for
Earth Observation. Advanced lessons and tutorials, that involve more than just remote sensing data,
and related to disaster management and archeology, are planned to be developed in the next future.

Impact:

Grid-based platforms were recently build all over the world to satisfy the huge needs of computational
power and storage capacities for Earth observation activities. Training activities in the field are not
following these developing activities, resulting a big gap between the field request for specialists and
the labor market offer. Currently there are only a few number of resources involved in educational
activities in Earth Observation, one of the most complex one being EduSpace. Contrary to the current
existing platforms that provides tutorials and training materials, GiISHEO intends to be a living platform
where experimentation and extensibility are the key words. The feature of service composition support
the creativity of the trainees.

Keywords:

Grid services, Earth observation, workflows

URL for further information:

http://gisheo.info.uvt.ro

Justification for delivering demo and/or technical requirements (for demos):

The platform will be available for public use starting from 2010. Its impact on the community depends
on the dissemination and the feedback. EGEE UF is an adequate forum to provide them.

Poster session / 36

Migration of the MAGIC data transfers to a Grid infrastructure

Author: Roger Firpo Curcoll!

! Port d’Informacié Cientifica
Corresponding Author: rfirpo@pic.es

The MAGIC collaboration is moving from a computing model based on local computer farms to a
Grid based model, including the migration of all the services of the official data center. Here we
present the recent progress in the adoption of the Grid infrastructure in the MAGIC data center,
which relates to the data transfer from the observation site.

Detailed analysis:

The MAGIC (Major Atmospheric Gamma-ray Imaging Cherenkov) telescopes, run by an international
collaboration of institutes from 9 different countries, is a two 17-meter Cherenkov telescope system
located on La Palma (Canary Islands) dedicated to the study of the universe in very high energy gamma-
rays. The addition of the second telescope caused the data output of the system to rise up to 300 TB per
year of data. The MAGIC data center hosted by the Port d’Informaci—Cient’fica (PIC) in Barcelona is
migrating its services to Grid as part of an upgrade needed to deal with the increased data volume. After
migrating the data to a Grid filesystem, we have ported the data transfer service. In the last months we
have set up an SRM endpoint in the observation site and ported all the data transfer tools to use Grid
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file transfers.

Conclusions and Future Work:

The MAGIC data transfer from the observatory to the data center has been migrated to Grid. This is a
further step of the data center into Grid after the migration of the storage, computing and data access
services. The next step in this process will be to develop high level analysis tools for users to better use
the datacenter services.

Impact:

The computing system in the MAGIC observation site was not initially designed to interact with Grid,
and data transfer and publishing to Grid were made through ssh connections and an intermediate system
in the data center. In the last months we have installed a new server to publish the data in the observation
site through a SRM endpoint, and also ported all our data transfer tools to use this infrastructure. This
allowed us to save resources and reduce the complexity of the system. Our initial tests with the new
infrastructure also point to a better use of the available bandwidth, which can lead to deprecating the
tape-based transfer of raw data.

Keywords:
MAGIC, Gamma-Ray Astronomy, Cherenkov Telescope, data center, data transfer

URL for further information:

http://magic.pic.es

Poster session / 37

Running Bag-of-Tasks Applications in EGEE with MaWo

Author: Oleg Sukhoroslov’

! Centre for Grid Technologies and Distributed Computing, ISA RAS
Corresponding Author: oleg.sukhoroslov@gmail.com

MaWo is a distributed computing framework which implements a well-known master-worker pat-
tern. It provides a programming interface as well as easy-to-use tools for running Bag-of-Tasks
applications across heterogeneous computing resources. MaWo allows the user to seamlessly utilize
all available resources including local workstations, clusters and grids among which EGEE is a pri-
mary target. The framework significantly reduces the time and effort needed to port an application
to grid.

Detailed analysis:

The grid is an ideal platform for Bag-of-Tasks (BoT) applications composed of many independent tasks.
The efficiency and run time of such applications in a grid strongly depend on a strategy used for schedul-
ing of tasks. A well-known “master-worker” strategy proved to be efficient for heterogeneous and unre-
liable distributed resources. It can also improve the run time of an application in a grid by bypassing the
central grid scheduler. In order to streamline the porting of BoT applications to grids a generic applica-
tion framework MaWo was developed. MaWo implements basic parts ofa master-worker pattern such
as workers allocation, communication with master, task scheduling, failure recovery, etc. Since many
users have access to several computing resources and infrastructures MaWo supports the simultaneous
use of various types of resources by means of pluggable adaptors. The current implementation supports
the EGEE infrastructure as a primary target and was successfully used to run several applications in
EGEE.

Conclusions and Future Work:

The MaWo framework provides an easy-to-use solution for the development and running of BoT applica-
tions across heterogeneous computing resources. The applicability of the framework was demonstrated
by successfully running several real applications both on local and EGEE resources. The planned future
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work includes the optimization of the current implementation, measurement of the total efficiency of
computations, support for pluggable schedulers and the implementation of adapters for other grid in-
frastructures.

Impact:

MaWo is a generic framework which can be used to streamline the development of BoT applications.
The framework provides a programming interface for the implementation of problem-specific parts of
application. MaWo also supports the declarative description of BoT applications which enables the quick
porting of applications without using MaWo API. The current implementation supports the simultane-
ous allocation of workers onthe local machine, cluster and EGEE infrastructure. MaWo also provides
a built-in Web interface which can be used to monitor the status of running applications. In contrast
to existing master-worker frameworks for EGEE, such as DIANE, MaWo requires less effort to develop
or port applications because it doesn’t require the installation of gLite User Interface and supports sim-
ple declarative description of an application in addition to a programming interface. MaWo was used
to implement and run several real BoT applications in EGEE including ray tracing and atomic cluster
conformation problem.

Keywords:
Bag-of-Tasks Applications, Master-Worker Framework, Application Development

URL for further information:

http://dcs.isa.ru/os/mawo/

Fusion / 39

Fusion metadata navigation and data delivery services

Authors: Nikolay Marusov'; Sergey Portone'; Vladimir Voznesensky'

Co-author: Igor Semenov '
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Corresponding Author: nikolay.marusov@grid.kiae.ru

The services for user-friendly metadata navigation and data delivery have been developed. The meta-
data service enables exploring of fusion-specific data storage via a web browser. The data delivery
service allows to download a required piece of data from Storage Elements using a link obtained
from the metadata service.

Detailed analysis:

In the course of the conceptual design of the ITER data acquisition and control system (CODAC) exist-
ing solutions for fusion data acquisition, storage and delivering were considered. However, it turned
out that the set of existing data management systems used by fusion community does not satisfy the
requirements. Solutions designed forthe Large Hadron Collider are not able to cover CODAC require-
ments entirely. In this work we propose a service for navigation over semantically linked metadata
which describe the structure of ITER data sets. The service provides an intuitively clear GUI assist-
ing the user to understand interrelations between entities in CODAC system knowledge domain. The
GUI application uses Stellaris information service to store metadata. Stellaris allows to store ontologies
and knowledge bases described in RDF and OWL languages. Semantic nets describing CODAC system
knowledge domain provide URL'’s of related web-pages (similar to Wikipedia ones) and URL’s to make
requests to data delivery service. The data delivery service selects data subsets in the form of Universal
Access Layer’s Consistent Physical Objects and other formats from Storage Elements emulating future
ITER storages.

Conclusions and Future Work:

The proposed services are intended to demonstrate data management on the basis of the semantic de-
scription of the CODAC system domain. They could serve as the complete components for fusion re-
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search social networks for joint exploitation of data from ITER and other fusion facilities. The navigation
service could also be used as part of the CODAC human-machine interface to assist ITER personnel

Impact:

The services for GUI metadata navigation, data selection from Storage Elements and data delivery to
an end user have been developed. The proposed solution should simplify the deployment of the ITER
IT-infrastructure, and the involvement of existing facilities.

Keywords:

fusion, data management

URL for further information:

http://vo.nfi.kiae.ru/fuworld
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The APEL CPU Usage Accounting Infrastructure for NGI Grids

Authors: Cristina Del Cano Novales'; Gilles Mathieu'; John Casson'; John Gordon'; Ming ]iangl; William Rogers1

! e-Science Centre, Science and Technology Facilities Council, United Kingdom

In order to implement and deploy a scalable and flexible distributed CPU usage accounting infras-
tructure for the NGI Grids, the accounting records transport mechanism of the APEL (Accounting
Processor for Event Logs) tool is modified and extended to integrate with ActiveMQ message bro-
ker network. The new APEL CPU usage accounting infrastructure supports a robust accounting
capability at an NGI level and flexible across VOs accounting records queries.

Detailed analysis:

A general topic publication and subscription messaging model enables distributed components in a
system to publish and subscribe messages to/from a well defined topic that can be viewed as a virtual
destination and source of messages. The definition of topics and low level reliable delivery of messages
among components can be achieved by using a concrete message broker implementation to this model.
The work reported here investigates the feasibility of adopting such a messaging model to implement a
distributed accounting infrastructure and utilises the Apache ActiveMQ message broker network as the
accounting records transport layer of APEL for robust delivery of accounting record messages. In the
distributed infrastructure, while the ActiveMQ message brokers will manage the delivery of accounting
records messages, at a NGI level and between NGI accounting instances and the central records cache,
the original user interfaces for existing APEL clients will remain consistent.

Conclusions and Future Work:

The implementation and testing with production CPU usage records publication of the new APEL based
accounting infrastructure demonstrate that the transport mechanism of a distributed accounting in-
frastructure can be implemented based on topic publication and subscription messaging model in an
ActiveMQ message broker network. Further investigations on the scalability and fault tolerance fea-
tures of ActiveMQ broker will be conducted.

Impact:

Within the distributed accounting infrastructure, accounting records are transported from APEL Pub-
lishers at Grid sites to either a regionalised accounting system or the central one by choice via a common
ActiveMQ message broker network. This provides an open transport layer for other accounting systems
to publish relevant accounting data to a central accounting repository via a unified interface provided
an APEL Publisher and also will give regional/NGI Grids the flexibility in their choice of accounting
system. The robust and secure delivery of accounting record messages at an NGI level and between NGI
accounting instances and the central one are achieved by using configurable APEL Publishers and an
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ActiveMQ message broker network.

Keywords:
APEL, CPU Usage Accounting, Message Broker, NGI

URL for further information:

http://goc.grid.sinica.edu.tw/gocwiki/ApelHome
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Integration of Nagios plug-in into a data model to improve the
Grid stability from the user point of view

Author: Silvio Pardi’
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U INFN - Naples Unit
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Corresponding Author: spardi@na.infn.it

In this work, we propose a new approach to publish and consume monitoring information about
Grid sites within a gLite based infrastructure. Starting from a set of tests that are crucial for a
Grid site or for a Virtual Organization, we created a data model to represent them in the standard
gLite information system. Through the Nagios tool, we have periodically performed sanity checks
publishing the results concerning resource monitoring or resource discovery. Preliminary tests have
shown the effective benefits provided by this approach in term of successful jobs.

Detailed analysis:

In the EGEE framework, we have many monitoring tools that provide a large amount of site administra-
tor oriented information: ie. Gridlce, GSTAT, Gridmap, Service Availability Monitoring SAM and the
Site-Nagios.

Our approach aims at using monitoring information at a user level, in order to minimize the effects
of grid services failure and improve the user’s perception. Therefore, we have selected a set of tests
crucial for the success of Grid jobs and data-management activities. Then we have created a data model
able to represent this information by defining attribute-value pair. In particular, each result has been
represented by a string containing the test status, followed by the death line of check validity. We im-
plemented a set of plug-in for Nagios, able to publish the results of the test on the site-BDIL The plug-in
have been designed to test the crucial aspects within the pilot-virtual organization matisse, and they
are periodically scheduled by the nagios. In this scenario, each site publishes in real-time the status of
grid services to the top level Information system. Then the users can specify the monitoring metrics as
job requirements at submission time.

Conclusions and Future Work:

Preliminary tests show interesting improvements from the user’s point of view. In future works we plan
to deploy this approach in a large scale Grid and obtain feedbacks in order to detect the best metrics to
publish, to improve the data model and to maximize the positive impact on the Grid stability. Finally,
we plan to investigate the introduction of site reputation concept as a new metric to use during the
resource discovery process.

Impact:

The introduction of monitoring metrics on the information system opens up new interesting scenarios
to improve the grid stability and facilitate operations in a production grid infrastructure.

We obtain interesting stability improvements from the user’s point of view. This effect emerged through
a set of preliminary tests that showed the positive impact of the proposed approach in term of number
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of jobs successfully completed. By adding the requirement tag in the JDL at submission time, the users
are able to avoid in a transparent way, the instable resources still present in the informative system.
Finally regarding the operation, the expected impact consists in supporting administrators that can
take advantage from a more stable system during the recovery of incoming problems.

Keywords:
Monitoring, Information System, User interface
URL for further information:

http://people.na.infn.it/spardi
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Data awareness in gqsub

Authors: Anthony Doyle'; Stuart Purdie’

! University of Glasgow
Corresponding Author: stuart.purdie@cern.ch

gqsub is a user (command line) interface for submitting and monitoring Grid jobs that conforms to
the IEEE standard for qsub (and friends).

Recent development has focused around data and data awareness; both in terms of data local to the
submission machine, and data elsewhere in a Storage Element.

Detailed analysis:

The gLite and Arc computing infrastructures are both distinguished by their data awareness - that is,
the location of data matters to job scheduling.

Firstly, specifing the request. For staging in of data, this is not too tricky; by allowing the files to
be specified as a url, it’s straightforward to handle this. The staging out of data, to push it to a Storage
Element at the end of the job, is more complex, as it requires two distinct bits of information. At the time
of writing, there are a few alternatives in development, pending user trials before final selection.

The second part is to handle the requests. In the cases where the computing infrastructure supports the
desired behaviour, it’s a matter of compiling the request into the appropriate form. Where it’s not, then
the requisite code needs to be supplied, typically via the use of a wrapper script.

One interesting case of this is local use. A design goal of gqsub was to have job scripts that could be
submitted either locally or on the Grid without modification. Data access changes this, as most local
systems are not aware of storage elements. At the time of writing, no clear solution is available.

Conclusions and Future Work:

This work takes gqsub from being able to treat the Grid as a cluster extension to being able to leverage the
full power of the the Grid model. Asnoted, there are a couple of outstanding points to be resolved, which
is fully expected by February. Once complete, this will enable the Grid to come to any cluster.

As a further work, the opposite is planned - taking a cluster to the Grid. By capturing a sub directory tree,
from the users machine, and staging that remotely, te setup of complex environments can be simplified.

Impact:

The data awareness increases the scope of suitable application scales, from using the Grid as a cluster
replacement to being able to manage tera scale applications. It has lost none of the simple user interface
in the progress, meaning it is able to scale with the users needs, from the simplest use case, out to
multi-institutional data-analysis projects.
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gqsub has always stood out from other attempts to provide a ‘simple’ way to use the Grid, because it
offers an interface that is already known to many e-Scientists, rather than expecting them to learn a
new one. For users that have previously used a cluster of some sort, the time spent on learning gqsub
is trivial - less, and often significantly less, time than it takes to sort out the X.509 certificates.

It is designed to facilitate having a cluster head node also serve as a submission system for Grid jobs, so
that it is natural and straightforward for a user to switch between the two.

Keywords:

gLite, data management, HCI

URL for further information:

http://www.scotgrid.ac.uk/gqsub/
Justification for delivering demo and/or technical requirements (for demos):

(see comments)

A demo would need just an internet connection, and be run from any connected system (i.e. my laptop).
An external monitor would be handy, to increase visability.

Medical Imaging / 43

Gwendia workflows for cardiac image analysis

Authors: Benjamin Isnard’; Christopher Casta?; Eddy Caron®; Johan Montagnat4; Ketan Maheshwari?; Patrick
ClarysseS; Tristan Glatard®

" INRIA - LIP

2 University of Lyon - CREATIS

* University of Lyon - LIP

* University of Nice Sophia-Antipolis - I35
> CNRS - CREATIS

Corresponding Author: glatard@creatis.insa-lyon.fr

We will present the description of a cardiac image analysis workflow with the new Gwendia language
and its enactment on two different grid platforms, namely EGEE (using the MOTEUR workflow
engine) and Grid’5000 (using the DIET workflow engine). Technical achievements enabling the
execution of the very same workflow on those two grids will be presented. Finally, early application
results (both performance and medical imaging) will be reported.

Detailed analysis:

This presentation will detail achievements of the Gwendia French national project to describe and ex-
ecute medical imaging grid workflows on various platforms. First, specific features of the Gwendia
workflow language will be highlighted on a cardiac segmentation pipeline. In particular, the use of
list manipulations and iteration strategies to handle multidimensional medical images will be exempli-
fied. Second, experiments using two workflow engines will be reported. DIET MA-DAG is used to run
the cardiac workflow on the Grid’5000 while MOTEUR is used for the deployment on EGEE. Thanks
to significant technical effort, the very same workflow can be run on those two grids. Based on that,
performance comparisons between those two grids will be presented.

The resulting implementation offers a unique tool for large-scale processing of cardiac images. Results
will be shown highlighting how parameter estimation and myocardium segmentation can be improved
using the grid. In particular, sweeps on physical and imaging parameters will be detailed.

Conclusions and Future Work:
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The implementation of a cardiac image analysis pipeline with the Gwendia workflow language has been
discussed. Based on that, performance comparisons between Grid’5000 controlled conditions and EGEE
production ones were presented. DIET was used to run the workflow on Grid’5000 while MOTEUR was
the EGEE enactor. Medical imaging results illustrating how a particular use-case can benefit from the
grid computing power have been shown.

Impact:

Although workflow technology has been acknowledged many times to be a very powerful tool to sup-
port grid porting of a variety of applications, it has to be recognized that writing grid workflows is still
an art only mastered by a few. Because it is dedicated to the description of applications handling a lot
of data, the Gwendia language is expected to reduce such a usability gap faced by domain scientists.
Moreover, since DIET and MOTEUR can both interpret this language, the very same workflows can
be executed on the Grid’5000 and EGEE grids, which somehow bridges research and production grid
communities.

Regarding medical image analysis, the Gwendia project offers a concrete tooling for the large-scale
processing of cardiac images. In particular, variability among cardiac sequences (due to pathologies,
acquisition conditions, etc.) make robust myocardium segmentation very challenging. Workflows such
as the one built in the scope of Gwendia allows to rapidly identify suitable parameter sets, benefiting
from the computing power offered by the grid.

Keywords:
Workflows, cardiac imaging, Grid’5000, EGEE, DIET, MOTEUR
URL for further information:

http://gwendia.polytech.unice.fr
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Experiences on porting and running a Climate - Air Quality Mod-
eling System on the Grid

Authors: Christos Kanellopoulosl; Dimitrios Melas?; Eleni Katragkouz; Ioannis Tegoulias3 ; Paschalis Korosogloul;
Prodromos Zanis®

! Grid Operations and HPC Centre, Aristotle University of Thessaloniki
* Laboratory of Atmospheric Physics, School of Physics, Aristotle University of Thessaloniki
* Department of Meteorology-Climatology, School of Geology, Aristotle University of Thessaloniki

We present results of regional climate-air quality simulations performed over Europe for the future
decade 2091-2100 and the control decade 1991-2000 and briefly discuss the impact of climate change
on air quality metrics over Europe throughout the 21st century. In order to meet the increased
demands on computational resources the high resolution simulations were performed on the EGEE
Grid. Special tools to allow for easy coupling of RegCM3 and CAMx on the underlying resources
have been developed and we briefly discuss the benefits and drawbacks of using the Grid for such
simulation campaigns.

Detailed analysis:

The RegCM3 regional climate model has been applied for the climate simulations whereas the air quality
simulations have been performed using the CAMx model. CAMx has been coupled to RegCM with
a FORTRAN-based code interface, which reads the basic meteorological parameters from RegCM and
converts them into the format that is expected by CAMx. The spatial resolution was set to 50km x 50km.
The vertical profile of CAMx was split into 12 layers of varying thickness extending to almost 6.5km with
the lower layer being 36m deep and the uppermost layer 1.2km thick. To execute our simulations on
the Grid, we have implemented a DAG job. With respect to the two application models themselves, we
have used their parallel versions in order to leverage the distributed resources of the Grid infrastructure.
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RegCM3 was compiled and linked against the MPI library, while CAMx was compiled with OpenMP. In
order to facilitate the execution of the OpenMP enabled CAMx model on the Grid, we have developed a
modified version of the GRAM module, which has been installed on the CE at the GR-01-AUTH cluster
and which allows the scheduler to properly allocate resources for shared memory parallel applications.

Conclusions and Future Work:

Our model simulations yielded average decadal changes of tropospheric ozone up to 1.5 ppb for the
mid decade of the century and higher ozone increase (1-5 ppb) in the 2090s. The response of ozone
to climate change varied in magnitude depending on season the and the geographical location. Future
work includes application of newly developed online coupled climate-chemistry models, which are more
suitable for the study of the complicated particle interactions. One of the technical challenges is the
production of large datasets, which can be efficiently managed with tools, such as AMGA and GrelC.

Impact:

The result of our work is a database of air quality data corresponding to two different time slices: a
present decade 1991-2000 and a future decade (2091-2100). The air quality information concerns con-
centrations of gaseous species and particulate matter (03, NOx, CO, SO2, PM10) for the present time
and provides an estimation of how anthropogenic climate change may affect these concentrations at
the end of the century.

This information is of great importance to the atmospheric science community and, more specifically,
to the researchers involved in climate change studies and the impact on air quality metrics on regional
scale.

Most of the climate change studies available in the literature focus on a global scale, where the model
resolution is too coarse to resolve atmospheric phenomena over a complex terrain such as the European.
In this work, we introduce regional models in the study of climate change, and work with a resolution of
50 km, which can be easily further downscaled to even finer spatial resolutions, enabling us to simulate
climate-air quality phenomena on a national level.

Keywords:

Atmospheric Science, MPI, OpenMP
URL for further information:
http://www.cecilia-eu.org/meetings.htm

Justification for delivering demo and/or technical requirements (for demos):

N/A
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Experience feedback on some scientific gateway components for
medical imaging applications

Authors: Hugues Benoit-Cattin'; Sorina Camarasu—Popz; Tristan Glatard?
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? CNRS - CREATIS

Corresponding Author: glatard@creatis.insa-lyon.fr

This presentation summarizes experience acquired at Creatis with some Scientific Gateway com-
ponents to deploy medical imaging applications on the EGEE grid during the last years. We will
detail feedback about various tools that we tested, including pilot-job systems, workflow managers,
user front-ends, monitoring components and data management systems. Based on application use-
cases ported at the lab, we will discuss advantages and drawbacks of these gateway components
and highlight remaining challenges. Finally, an integration of some components in a coherent grid
environment will be shown.
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Conclusions and Future Work:

This presentation summarizes user feedback regarding medical image simulation obtained at Creatis
on several scientific gateway components during EGEE-IIL. The resulting system covers the complete
application-middleware stack and provides useful application monitoring tools for production control.
However, effort is still needed on certain aspects like MPI and data management issues. We are confident
that this work contributes to the improvement of gridified applications performance as well as to the
interoperability and re-usability of existing tools in the context of the EGEE-EGI transition.

Detailed analysis:

The discussion will be based mainly on three use-cases with different characteristics: the GATE Monte-
Carlo simulation code, the Simri MPI image simulator and the FIELD-II Matlab ultrasonic simulator.
We will show how workflow systems (in particular Taverna and MOTEUR) can facilitate the porting
of those applications on infrastructures operated by gLite and ARC. Some remaining interoperability
issues (in particular regarding service developments) will be highlighted as well as performance road
blocks. Besides, we will illustrate to what extent pilot-job systems (in particular the DIANE tool) im-
prove performance and reliability in some cases. Missing features regarding, e.g., MPI codes, control
of pilot submission or the handling of GLUE requirements will be summarized. Various user front-
ends (application-specific portals, generic workflow interface) will be shown and their features will be
discussed as well as their current limitations regarding for instance the handling of grid certificates.
Finally, data management issues related to SE(s) selection and secure handling of medical data will be
summarized and potential solutions will be reviewed.

Impact:

We integrated RESPECT tools in a complete middleware stack offering a powerful and easy to use sys-
tem for executing applications on the grid. Pilot jobs improve QoS in terms of latency reduction and
fault-tolerance. They allow to easily reach 100% success, while the gLite-only approach success rate
is often between 70% and 80%. The workflow implementation provides a generic framework for the
integration of new applications with different computing models and their execution on other systems.
Results show that this generic workflow approach is not penalizing in terms of performance. The user-
friendly frond-ends are essential for opening the access to the grid to larger research communities. The
monitoring allows on the one hand for production control and on the other hand for gathering logs that
feed grid research models. Last but not least, we hope that our work and feedback could contribute
to identify some common bricks among existing scientific gateway components and to facilitate their
interoperability.

Keywords:
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URL for further information:

http://www.creatis.insa-lyon.fr
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Experiences with a lightweight GRID infrastructure using AFS

Author: Roger Barlow'
Co-authors: Alessandra Forti '; Andrew McNab '; Michael Jones *
! Manchester University
Corresponding Author: roger.barlow@cern.ch
The Andrews File System (AFS) with certificate-based authentication can be used to provide a system
of input and output sandboxes which is simpler and easier to use than the usual tarball. We describe

how such a system was set up at Manchester, the experiences of various different users, and the
implications for design of Tier3 facilities.
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Detailed analysis:

Development was carried out using the 1800 CPU Tier2 centre at Manchester and the local user commu-
nity. The worker nodes run an afs client system, and the gssklog program is used to connect running
jobs to the local afs server.

Several user projects have been and are being successfully undertaken using this, in the areas of accel-
erator simulation, reactor studies, and particle physics data analysis. We describe these cases and the
lessons learned from them.

Using this system users can run jobs on the Tier 2 centre in exactly the same environment as when
running test jobs on the local cluster. This makes the path the online test and debugging environment
to the offline production environment extremely smooth.

Conclusions and Future Work:

This is a successful lightweight system which makes access by users considerably easier and encourages
use of the centre, and speeds up their computing tasks
Impact:

This system provides a way of opening up the facilities of a large Grid centre to a user with minimal
adaptation on

their part, and has encouraged our transition to grid computing. Other centres and other users will be
interested in adopting this system.

Keywords:

infrastructure; user adoption; sandbox

URL for further information:

http://www.hep.man.ac.uk/u/roger/gssklog
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DrugScreener-G (DSG) is an intuitive and easy-to-use grid-enabled in silico screening tool, aiming
to help scientists in drug discovery including biologists and biochemists to conduct a large-scale
deployment of virtual screening process on the Grid. With the help of DSG, scientists can easily
have access to the PDB database, download and view the 3D structure of target proteins of interest,
launch and manage millions of protein-ligand docking simulations on the Grid. To facilitate the
analysis of docking results, visualization tools like Jmol and Chimera have been integrated into DSG
as well.

Detailed analysis:

DSG was developed based on client/server architecture. The DSG server takes care of details of the com-
plexity of Grid-related operations including maintaining thousands of agents distributed on the Biomed
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VO of EGEE that actually perform the docking simulations. Indeed, it is quite challenging to get millions
of in silico dockings done on the public Grid infrastructure like EGEE as it requires the grid-relevant
issues of scalability, performance and fault tolerance to be seriously addressed. The DSG server was
implemented as a web service that has adopted, as its core grid engine, the WISDOM Production Envi-
ronment, a widely accepted grid-enabled virtual screening technology. The DSG client was developed
as an Eclipse RCP-based application, providing an easy-to-use GUI interface for (1) preparing a set of
ligands and target proteins by allowing accessing well-known public biological databases such as Chem-
Bridge, ZINC and PDB database, (2) submitting docking simulation jobs to the Grid via the DSG server,
(3) monitoring the progress of the simulation jobs, and (4) the post-processing of the docking results to
help uncover their biological meaning.

Conclusions and Future Work:

DSG is an easy-to-use integrated tool for scientists, who usually have a resistance to learning compli-
cated yet powerful IT technologies like Grid computing, to harness the power of its production infras-
tructure to carry out large-scale in silico experimentation of their own. DSG has implemented some
basic ideas of the virtual screening processes. In future versions, it will support (1) consensus docking
by integrating multiple in silico docking tools (e.g., Flexx, Autodock, etc) and (2) multistep docking by
supporting the execution of Molecular Dynamics (MD) simulations.

Impact:

The WISDOM initiative, a large-scale deployment of virtual docking on production Grid infrastructures,
has been seen in the EGEE community with great success from the scientific and grid deployment
perspective. However, from the usability point of view, there seems to be a lot to be done in order to
be able to get the grid-enabled in silico approach easier to use for non-experts of grid computing. DGS
targets researchers and scientists in drug discovery, biology and biochemistry to help them have access
to the Grid infrastructure and exploit its full power in drug discovery and virtual screening without
having to learn details of grid middleware services and tools. DSG is expected to help them capture
more insight into the grid-enabled approach to large-scale virtual screening and thus enhance their
research productivity in drug discovery. The DSG client tool is now being used and tested by biologists
in Chonnam National University, one of long-time partners of the WISDOM collaboration. With the
help of tools like DSG, their long-time dream of conducting large-scale virtual screening on their own
at any time without any help from grid experts is to be made realized in the near future.

Keywords:
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URL for further information:

http://anakin kisti.re kr/DrugScreenerG
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Numerical reconstruction of fusion-origin carbon structures us-
ing refactored GIF portal
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Two developed technologies are shown. The top one is a method for the massive modelling of X-ray
propagation in carbon films found in fusion devices as well as numerical reconstruction of such films

composition. The basic technology is the strongly re-factored GIF portal that allows the development
of high-level logics and user web interface for such grid applications.

Detailed analysis:
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In this paper we present a grid application for the numerical modelling of X-ray beams diffraction on
various targets made of nanostructures like nanotubes, graphens, e.t.c., to determine the structural con-
stitution of the films found in plasma confinement devices. Every variant of the target is defined by a
set of scalar parameters and is computed in a single grid job. Every variadic parameter is computed for
a specific node in a user-defined mesh and by a user-defined formula that depends on that node. A re-
factored GIF web portal is used for running this application. The portal’s core operations are re-written
in C++. Their data is stored in a fast embedded database. A special Lua interpreter was developed
(instead of the previously used Python) to fulfill security, performance and language simplicity require-
ments of the Ul declaring and jobs driving scripts. The interpreter stores all it’s objects as DB records,
and so there is zero overhead on referencing large objects like file bodies. It also allows reading and
writing jobs sandbox files as language objects concurrently with interpreting.

Conclusions and Future Work:

The application to be presented is a building block for a scientific conveyor for structural analysis of
films found in fusion devices as well as other targets. It could be extended to a comprehensive tool
for numerical reconstruction of films constitution by different optimisation methods. A re-factored GIF
portal is used for running application scripts. It provides a minimalistic development and execution
environment for abstract user interface and grid jobs manipulation scripts.

Impact:

Carbon films found in plasma confinement devices are a subject of intensive research. These films consist
of different carbon structures. The determination of the presence and quantity of such structures may
help to reveal these structures formation mechanisms. The film could be X-rayed in a special source of
tightly focused radiation. Such X-raying would give a photograph of photon rays diffracted by the film’s
atoms. In the simplest model, the diffraction processes on different structures are independent, so this
photograph could be linearly decomposed to a set of pictures, each of them caused by the appropriate
structure, by methods of linear programming. Each picture could be obtained by numerical simulation
of photons propagation and diffraction on the appropriate structure, which is described in the detailed
analysis above.

Keywords:
fusion, portal, workflow, user interface
URL for further information:

http://vo.nfikiae.ru
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Supporting 60 e-Science applications from Europe and Latin-America:
Best practices and analysis extracted from the EELA-2 project

Author: Leandro Ciuffo’

Co-authors: Riccardo Bruno !; Roberto Barbera 2

! Italian National Institute of Nuclear Physics (INFN)
? Italian National Institute of Nuclear Physics (INFN) and University of Catania
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Investments to promote e-infrastructures within new scientific communities in several regions of
the world have been attracting new research groups interested in porting their applications on the
Grid. Such an expansion across many institutions/countries facing different maturity levels of IT
infrastructures, network connections and e-science awareness represents new challenges to support
a diversity of users/applications. This work aims at presenting a complete picture of all EELA-2
applications as well as to share some best practices and methodologies used to support them.
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Detailed analysis:

Based on our experience supporting 60 applications in the framework of the EELA-2 project, we have
noticed that Grid users may be broadly divided into three groups: (i) those participating in collabo-
rative experiments which requires High-Throughput Computing across many computing and storage
clusters; (ii) those that have true computational and storage demands that cannot be handled by their
local resources in a reasonable time; and (iii) those with modest computational needs that could be eas-
ily handled by a local cluster or storage server.

The advantages of Grid Computing is clear for the first two groups of users, but what about the third
group? Is Grid computing not suitable for them?

We surveyed all EELA-2 application groups in order to identify how they are using the Grid. We focused
our analysis on four common aspects of applications that are ported on the Grid: (a) frequency of runs,
(b) number of jobs submitted on each run, (c) average input file size and (d) job execution time. We have
also investigated the use of MPI The statistics of all these aspects —separated between Latin-American
and European applications - will be presented in the paper.

Conclusions and Future Work:

In this paper we present the profile of 60 applications ported on the EELA-2 infrastructure and describe
a successful methodology to support e-Science applications, starting from the experience of EELA and
EELA-2 projects.

From the Latin-American side we have noticed that the affiliation of small laboratories with large Grid
projects may opens exciting new opportunities to collaborate with other institutions belonging to the
same Virtual Organization, and thus realise significant gains at institutional, national and international
levels.

Impact:

On one hand, EELA-2 supports applications that runs thousands of jobs per week, lasting for many
hours and handling Gigabytes of data, but on the other hand there is also “bag-of-task”applications that
use to run 1 single job on an occasional basis and consumes a very few computing resources. Even so,
the use of a Grid infrastructure to run this kind of application can bring some added value to them.
The analysis of the results can be a valuable study for several EGEE-like Grid projects collaborating
with institutions from developing countries. Our report will discuss what are the potential advantages
of using Grids for each kind of users/applications.

In addition, the best practices and tools used in EELA-2 can be shared with others application’s support
centers.

It’s worth mentioning that some EELA-2 supported applications are also running on the EGEE infras-
tructure. The implications of having applications playing in both sides are also discussed.

Keywords:

Application support EELA methodology

URL for further information:

http://applications.eu-eela.eu

Bioinformatics / 50

Distributed System Based Strategies for Search, Design and Eval-
uation of COMBO-FISH probe sets

Authors: Eberhard Schmitt'; Michael Hausmann'

! University of Heidelberg, 69120 Heidelberg, Im Neuenheimer Feld 227
Corresponding Author: eschmitt@kip.uni-heidelberg.de
A prominent means to detect genetic aberrations is the method of fluorescence in situ hybridiza-
tion FISH. To avoid labelling large genomic regions by one polynucleotide like in standard FISH,

for COMBO-FISH we search for a set of about 30 colocalizing short sequences with the requirement
that no more than 4 of these stretches colocalize within 250 kb anywhere else in the genome. The
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exact search is parallelized and applied to certain subsets motivated by kinetics and stability consid-
erations.

URL for further information:
http://services.medigrid.de/5thegee

Impact:

As opposed to algorithms like BLAST, we have to perform an exact search. In the pU and pY cases,
the whole genome of the respective species is scanned for pU and pY sequences of minimally 15 bases
by a primitive comparison algorithm, which takes one day on a desktop computer. The detected pU
and complementary pY sequences are stored in an ASCII data base for each chromosome with a total
of 120 Mb ASCII strings. For the design of a specifically labelling COMBO-set, the pU sequences of
the gene are extracted. In a second parallelized step, the sequences are located in the whole genome,
transferring the partial data bases to the distributed system. The newly developed cluster detection
algorithm and deletion process regarding the side conditions runs on one processor using the collected
location information to reduce the set. Improving a refined search algorithm, the time for the automatic
construction of one COMBO-set was reduced to 10 minutes on a 8 processor system.

Keywords:
Services@MediGRID, personalized medicine, COMBO-FISH, gene labelling, genome cluster search

Detailed analysis:

The design of an oligonucleotide set colocalizing within a genomic region of typically 80 to 250 kb and
respecting the requirement that no further clusters of more than 4 oligos exist calls for a parallel search
on a distributed system. Taking binding and stability considerations into account, three biochemically
different oligo systems can be distinguished: a) polypurines pU, b) polypyrimidines pY, c) mixed se-
quences. Cases a) and b) are dual in the sense that they both also allow triple helical conglomerates
and the complementary sequences have to be located, too. About 2 to 4 percent of the genome (species
specific) consist of pU and pY sequences of more than 15 bases, which we all collect into a special data
base. The genetic region of interest is investigated for pU and pY sequences and these oligos are located
within the whole genome in a parallelized distributed search. In an automatized deletion process, the
set is reduced until no further clusters of more than 4 oligos exist.

Conclusions and Future Work:

The design of specifically labelling COMBO-sets has been extended to 150 locations with 3 sublocations
of genes at one time. The combined search is being accelerated by cross-referencing of search results,
which calls for additional run time correlation algorithms. Furthermore, the search for mixed sequences
must use the whole genome as data base. The work presented here and its extension can be a valuable
contribution to personalized medicine using individual genetic profiles.

Earth Science / 51

Gridifying the Soil and Water Assessment Tool (SWAT) for the
sustainable development of the Black Sea region

Author: Lukasz Kokoszkiewicz!
Co-authors: Andrew Maier !; Ann van Griensven %; Anthony Lehmann 3. Dorian Gorgan 4, Gregory Giuliani 3,

Nicolas Ray 3. Seleshi Yalew 2

' CERN
? UNESCO-IHE
* University of Geneva

* Technical University of Cluj-Napoca

Corresponding Author: lukasz.kokoszkiewicz@cern.ch
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The Soil and Water Assessment Tool (SWAT) is one of the main tools used in the hydrology commu-
nity. In the EU/FP7 EnviroGRIDS project it is used to study the Black See catchment and to simulate
complex scenarios. In several cases, such as the study of the interplay of global and local scenarios,
the availability of substantial computing resources in the Grid is important.

Detailed analysis:

We have ported the SWAT application to the Grid (EGEE infrastructure) and we are preparing to offer
the software infrastructure to allow users a seamless access. Ease of use is provided by the availability
of a simple yet complete monitoring (based on the Dashboard), and on a low- latency robust job service
(Ganga/Diane). In order to further improve performances and the parallelization options within the
EnviroGRIDS project, existing tools and activities will be integrated from within the Ganga/DIANE
infrastructure, depending on performance and other user requirements.

Conclusions and Future Work:

Using grid technology in hydrology is a great opportunity to push it to another level, enabling people
to simulate more and more complex and much larger models of our environment. It also brings a new,
interesting use case to the grid itself, and provides important experience in solving problems like the
parallelisation of applications that were not originally designed to run on the grid.

Impact:

This work aims to offer a service to the whole hydrology community. The utilization of grid massive
computing power makes problems like the calibration and uncertainty analysis of large SWAT models
solvable in reasonable periods of time. Thus it will enable the community to undertake much bigger
challenges.

Keywords:
envirogrids, grid, swat, ganga, diane, black sea, hydrology
URL for further information:

http://www.envirogrids.net/

Workflow Management / 52

A novel approach to Workflow Management in Grid Environments

Authors: Frank Berretz!; Sascha Skorupa1

Co-authors: Adam Belloum ?; Bernd Schuller *; Volker Sander !

' FH Aachen University of Applied Sciences
? University of Amsterdam

* Research Center Jiilich
Corresponding Author: berretz@th-aachen.de

Most workflow management systems in Grid environments provide a push-oriented job distribution
strategy, where jobs are explicitly delegated to resources. In those scenarios dedicated resources ex-
ecute jobs according to the request of a workflow engine or Grid wide scheduler. This approach
has various limitations, particularly if human interactions should be integrated in workflows. To
support such interactions with the benefit of enabling volunteering approaches, this presentation
proposes a pull-based approach, where resources can actively select tasks for execution from a repos-
itory.

Detailed analysis:

Page 48



5th EGEE User Forum / Book of Abstracts

So far, workflow management systems in e-Science have focused on automatic job-execution. The actual
schedule of a concrete workflow is basically a result of a decision process that relies on the workflow’s
history and the availability of resources in VOs. Human interactions, either within the decision process
or with respect to tasks in a workflow, are not considered yet or rather cumbersome to implement. The
established push-oriented job distribution in Grids imposes execution patterns that also limit scalability
due to central decision points and that do not provide flexibility in the above discussed sense. The presen-
tation proposes a pull-based approach by implementing a task repository mediating between resources
and concrete workflows. This concept is based on the emerging WS-HumanTask standard and allows
resources to request jobs according to their individual workload and capabilities. We implemented a
prototype by extending the existing jBPM engine, so that tasks are sent to an external repository. These
tasks are accessible via a Java client using Web Service Interfaces. Further challenges consist of open
security issues, UNICORE integration and the proof of scalability.

Conclusions and Future Work:

The proposed solution is an evolutionary step towards the support of pull-based approaches in Grid
environments resulting in better scalability and flexibility of current workflow executions. By integrat-
ing humans and special resources into workflows, this approach provides mentioned significant benefit.
The presentation summarizes first results of the HiX4AGWS project that is gracefully supported by the
BMBF. Several challenges still have to be solved. Particularly the prove of scalability, the UNICORE
integration, and the implementation of a security infrastructure are work in progress.

Impact:

Instead of selecting resources by schedulers, in a pull-based approach the autonomous resources decide
about the execution of a particular job. SLAs between resources and VOs as well as market-based ap-
proaches are viewed as support technologies for steering this selection process efficiently. By avoiding
a central brokering strategy performed by a single scheduler, improved scalability is feasible. Also, the
traditional role of resources is rather passive, since the enactment is done by a central entity, leading
to the requirement of stringent VO management, which has to be continuously transferred to the user
mapping lists of site administrators. Among the high administration complexity, this approach is not
transferable to a more flexible workflow solution that relies on human interactions. Pilot-based infras-
tructures already propose a pull-oriented approach to realise a late job binding. However, pilot-jobs are
still bound to a push-based distribution strategy, even though they provide a vehicle for implementing a
pull-oriented concept for batch-oriented jobs. But neither human interaction, e.g. required in e-Health,
nor resource-driven contributions are appropriately supported.

Keywords:
workflow management, human interaction, pull-based, resource scheduling, UNICORE
URL for further information:

http://www.th-aachen.de/17458.html

Poster session / 53

Job management in gLite

Author: Marco Cecchi!

! INFN

Corresponding Author: marco.cecchi@cnaf.infn.it

The gLite WMS has been designed and implemented to provide a dependable, robust and reliable
service for efficient and transparent distribution and management of end-user requests to high-end
resources shared across a production quality Grid.

The WMS comes with a fully-fledged set of added-value features that hide to end users the complexity
of such a heterogeneous and ever growing infrastructure and enable, thanks to a flexible, service
oriented and general architecture, applications coming from largely different domains
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Detailed analysis:

The WMS is responsible to translate users’ requirements and preferences into concrete operations, in-
teractions and decisions, in order to bring the execution of a request for computation, storage and the
like (also known as ‘job’) to a successful completion. This is done transparently, while acting on behalf
of the user.

Several types of jobs are supported: simple, intra-cluster MPL, interactive, collections, parametric and
workflows in the form of directed acyclic graphs.

The Grid is a complex system and errors can occur at various stages throughout the so called submission
chain. The WMS has the ability to automatically recover from infrastructure failures by implementing
resilient strategies which include resubmission and retry policies. Additional benefits concern sandbox
management - with support for multiple transfer protocols, compression and remote access - data-driven
match-making, automatic credential renewal, service discovery and optimisations for collections such
as bulk-submission and matchmaking.

Job tracking information in terms of relevant events, milestones and overall status can be retrieved and
used by the WMS via the so called Logging & Bookeeping service.

Conclusions and Future Work:

After all these years operating in the EGEE infrastructure, the latest WMS releases have reached un-
precedented stability and a performance which can smoothly accomodate for the current needs. By the
end of EGEE-III, the WMS will have extended its support to more architectures and platforms.
Nevertheless, a new and challenging era is coming which will require the whole gLite stack to deal
with other middleware distributions and an expanded use base. Consequently, the WMS will have to
be deeply involved in managing different computing paradigms, standards, services and emerging tech-
nologies.

Impact:

Managing a grid job, from submission to completion, typically involves coordinating and interacting
with a number of different services: computing elements, storage elements, information systems, data
catalogues, authorization, policy and accounting frameworks, credential renewal. In this respect, the
WMS, especially by virtue of his central, mediating role, has to deal with a wide variety of people,
services, protocols and interfaces. Interoperability with other Grids must also be taken into account in
this scenario.

On the user’s side, the WMS exposes a Web Service based interface in accordance to the WS-I profile,
which defines a set of Web Services specifications to promote interoperability. Access to the WMS is
also granted by a dedicated User Inferface and APIs which are available in C/C++, Java and Python
bindings.

Furthermore, the WMS fully endorses the Job Submission Description Language, an emerging standard
which aims at facilitating interoperability in heterogeneous environments, through the use of an XML
based job description language that is free of platform and language bindings.

On the resource’s side, both legacy and OGSA\BES based interfaces are supported.

Keywords:

Job Submission and Management, Resource brokering, Interoperability, Grid Computing, Metaschedul-
ing

URL for further information:

http://web.infn.it/gLiteWMS

Astronomy and Astrophysics / 54

LOFAR Archive Information System

Authors: Andrey Belikov'; Fokke Dijkstra’; Willem-Jan Vriend'; Zheng Meyer-Zhao®

Co-authors: Adriaan Renting 3, Danny Boxhoorn 1. Dennis Van Dok *; Edwin Valentijn 1. Floris Sluiter °; Hanno
Holties 3; Kor Begeman !

! Kapteyn Astronomical Institute, University of Groningen, The Netherlands
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Corresponding Author: f.dijkstra@rug.nl

The LOFAR radio telescope, consisting of several stations with antennas, will become operational in
spring 2010. The signals are collected and correlated by a central supercomputer. The resulting data,
several petabytes a year, will be stored in an archive, distributed over a number of partners. The
LOFAR Archive Information System plays a crucial role in this long-term archive. It will keep track
of the data stored in the archive, and allows for further processing of that data. The information
system supports different computing and storage technologies, including the EGEE Grid.

Detailed analysis:

The LOFAR Archive Information System is a cooperation between OmegaCEN/RUG, Big Grid and Tar-
get, and built on the basis of the Astro-WISE Information System. It supports different storage technolo-
gies, like the Astro-WISE data-server, SRM storage and the Target storage system. It not only keeps track
of where the data is stored but also keeps track of the processing workflow, which was used for the data
processing. Both the processing parameters, including software versions, and relevant intermediate re-
sults are stored. Processing jobs can be submitted to the EGEE Grid.

Much work has been performed on the integration of Astro-WISE with the Grid. Special attention has
been paid to the integration of 3rd party java versions of Grid client software with Astro-WISE. This,
to make the environment as user friendly as possible, without requiring a full gLite installation for all
clients. For transferring proxy credentials to the job submission engine a MyProxy server is used.

The different storage interfaces are hidden from the user by making use of the object oriented approach
of Astro-WISE. The proper storage interface to be used for the data is therefore instantiated automati-
cally.

Conclusions and Future Work:

The LOFAR Archive Information System is a key component of the LOFAR long-term archive, enabling
researchers to find and process LOFAR data, while keeping track of the data lineage.

Future work will focus on further refinement of the processing and storage capabilities, using input ob-
tained during processing and service challenges. To allow general use of the archive, without requiring
end-user certificates, the use of robot certificates is planned for services that allow retrieving data and
starting up processing. This also allows immediate coupling with the Virtual Observatory.

Impact:

The construction of the LOFAR long-term archive is fundamentally important for astronomers who want
to work with the LOFAR data. This archive will store petabytes of data, and will include processing
capabilities. The LOFAR Archive Information System is completely metadata oriented. The full data
lineage can be stored for the data that is processed, and data can be processed on the fly. Furthermore
the Astro-WISE system is very flexible and gives the astronomers powerful tools to analyse their data,
using a common approach and a common data model. All of this has been connected to the EGEE Grid
as one of the suppliers of storage and computing.

What differentiates the LOFAR information system from other Storage Grid environments is the key
role for the metadata, the full data lineage, and the target-processing capability, where processing is
started when necessary.

Keywords:
Astronomy, LOFAR, Data management, metadata, processing, Grid
URL for further information:

http://www.astro-wise.org/Lofar.html

Demo Session 1, Welcome Drink / 55
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NeuroLOG: a federated environment for neurosciences support-
ing multi-centric studies

Author: Alban Gaignard'

Co-authors: David Godard ?; Diane Lingrand 3. Franck Michel *; Johan Montagnat 1. Rojas Balderrama Javier
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' CNRS/I3S
? Visioscopie
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Corresponding Author: johan@i3s.unice.fr

The NeuroLOG project develops a distributed environment dedicated to the support of collaborative
and multi-centric studies in neurosciences. The NeuroLOG environment leverages grid technologies
to deploy a highly secure, large scale data federation and to deliver high throughput neuroimages
analysis. It is interfaced to the gLite middleware and takes advantage of the EGEE grid. It inte-
grates in existing site-specific neuro-informatics environments. NeuroLOG clients, deployed on
user desktops, provide neurosciences services through a coordinated federation of site servers and
grid services.

Detailed analysis:

The NeuroLOG middleware has reached maturity and is deployed over a federation of 4 collaborating
neuroscience centers. Its data management layer integrates neuro-images, associated neuro-pathological
test results and other metadata stored in the databases. Advanced data representation technics, a data
mediation and a data federation layer are used to represent in a unified view, manipulate and integrate
the data source. A specific access control policy was designed to support multi-centric collaborations
while ensuring that the local privacy policy of each provider prevails.

In addition, the middleware provides neuro-data analysis tools representation and deployment func-
tionality. The collaborating centers can expose and share their data analysis algorithms for integration
in neuro-image analysis pipelines. The MOTEUR workflow designer and enactor is used to describe
neurosciences studies, taking advantage of the distributed computing resources provided by EGEE. The
workflow engine is seamlessly integrated to the data management layer to facilitate the manipulation
of experimental data sets. All facets of the NeuroLOG middleware are integrated in a unique graphical
environment.

Conclusions and Future Work:

This demonstration will show the use of the NeuroLOG middleware in concrete neuroscience data anal-
ysis use cases: adding users to the federation, granting access to the resources, browsing the distributed
data sets, selecting data sets relevant for a given study and executing a neurosciences pipeline. It will
emphasise on the use of distributed resources and the exploitation of the EGEE grid for the addressing
the computation needs. It will discuss the usability of grid resources for neurosciences and the perspec-
tives to better support that community in the future.

Impact:

Neurosciences are increasingly relying on computerized analysis of large, coherent data sets including
images and associated information on the clinical and environmental context. Indeed, epidemiological,
therapy and drug impact studies require the analysis of large population of patient images over long pe-
riods. Furthermore, large data sets are required to build neuro-atlases characterizing the anatomy and
physiology of the normal or pathological brain. Federating domain-specific resources is increasingly
important to assemble the data sets required, or to compare data analysis procedures developed in neu-
roscience centers. Data sets can be assembled for pathologies with low occurrence rates. Specialized
atlases can be composed for specific populations. Variations of pathologies can be studied over large
geographical areas. Best practices can be identified and exchanged.

The neuro-scientists are standing half way between clinical neurologists and computer scientists. They
are accustomed to the use of computing environments for supporting their experiments and they are a
vector to demonstrate the use of computerized models and tools to the clinical world.
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Keywords:
Neurosciences, Workflows, Data Representation, Data Federation

URL for further information:

http://neurolog.polytech.unice.fr

Justification for delivering demo and/or technical requirements (for demos):

The NeuroLOG environment is accessible through a high level, portable and integrated GUI The client
has a strong visual impact. It provides convincing grid-enabled use cases from a sensitive domain.

Computational Chemistry / 56

pKa Calculations of Key Ionizable Protein Residues in Acetyl-
cholinesterase

Author: Jiri Wiesner'

Co-authors: Jaroslav Ko¢a !; Zdenék Kiiz *

! Masaryk University
Corresponding Author: wiesner@chemi.muni.cz

One of the most abundant quantities characterising proteins is its isoelectric point, which is di-
rectly dependent on the number of charged ionizable residues, on the pKa of all ionizable residues
more exactly. In this work, the pKa of buried protein aminoacids are estimated using method based
on molecular dynamics called thermodynamic integration. The main scope is to compute pKa in
acetylcholinesterase, but the computations on a small protein, thioredoxin, will be also presented as
benchmark calculations.

Detailed analysis:

The pKa computations will be performed as a thermodynamic integration by Sander program from the
Amber program suite. The thermodynamic integration method runs molecular dynamics with a mixed
potential in different integration points with variable value of a mixing parameter. The mixed poten-
tial is combined from the potentials of two distinct states of the molecule differing by van der Waals
or electrostatic properties of a few of its atoms. The result of thermodynamic integration is a deproto-
nation free energy difference between deprotonation in the solution and in the protein. The planned
simulation length is about 10ns with 1fs timestep for each of the selected protein ionizable residues,
which constitutes, even these days, considerable amount of computational time. In order to perform a
thermodynamic integration calculation, Sander has to run in parallel on at least two processors. The
whole run will divided into small pieces computed separately in the grid environment.

Conclusions and Future Work:

Even such sophisticated and computationally expensive methods as thermodynamic integration using
force fields still provide only rough and qualitative results in the field of pKa computation. The future
work will include further attempts to compute more precise free energy values using polarizable force
fields.

Impact:

There are no reported computational studies on the pKa computations on acetylcholinesterase. The re-
sults will provide better picture of electrostatic interactions in the enzyme and valuable input for setting
up the ionizable residues for force field molecular dynamics simulations. So far, the benchmark com-
putations on thioredoxin are nearly finished, acetylcholinesterase will be computed in the grid environ-
ment. The main purpose of the benchmark was to reproduce thioredoxin pKa results already reported
(Simonson et al., JJAm.Chem.Soc.,2004,126,4167.) and evaluate following: our model for the electro-
static change connected with deprotonation, alternative usage of new Amber force field 03, Self-Guided
Langevin dynamics used to encrease sampling. We found the Amber force field 03 less suitable for this
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task giving even higher overestimation of the free energy values than Amber force field 99. We were
also able to successfully reproduce the reported free energy value for thioredoxin, 9.1 using Amber force
field 99, 10.5. Our value is within the error estimated in the original work. The other evaluations and
acetylcholinesterase computations are under way.

Keywords:

thermodynamic integration, acetylcholinesterase, thioredoxin, ionizable residues, pKa, ff03, ff99

URL for further information:

http://www.ncbr.chemi.muni.cz/group/lcc/acetylcholinesterase.html

High Energy Physics / 57

LHC ATLAS users analysing data on the Grid

Author: Massimo Lamanna’
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Corresponding Author: massimo.lamanna@cern.ch

In this talk we will describe the experience of the experiment ATLAS in commissioning the system
(large scale user-analysis exercises in late 2009) and the first experience with real data.

First of all, we will describe the tools to commission and control the sites contributing to user anal-
ysis.

We will describe the support structure and the user experience (study of monitoring data and direct
feedback from users). We will also show examples of analysis running on new data collected after
the first collisions starting December 2009.

Conclusions and Future Work:

The effort ATLAS dedicated in preparing for distributed analysis is demonstrating to be a necessary
investment in the preparation for the data taking and the analysis of the first LHC data. This experience
is also an useful example for the entire Grid community.
The future direction is to extend the system in view of the increasing user activity (and more sophisti-
cated use cases). Since most of the development are of general interest we are considering to team up
with other VO to support and further develop our tools.

Detailed analysis:

Analysis in High-Energy Physics is characterised by a very large number of users. This is true both in
absolute terms, due to the size of the HEP experiments (2000+ physicists in the case of ATLAS) and as
a percentage of the research community.

The most important feature is that each user submits custom applications (normally built on top of
the experiment-specific framework) instead of using pre-loaded services like in case of common portal
applications.

In general user analysis tend to be I/O limited and iterative (sub data samples read many times by
sets of users), which poses new constrains on site performance. The need to minimise the latency for
users (compared to maximizing the throughput as in detector simulation and data reconstruction) is
fundamental.

To prepare for the data taking, we have contributed (and we will report) in the following areas:

- Development and support of end-user tools (e.g. Ganga)

- Integration in the experiments framework (e.g. ATLAS Distr. Data Management (DDM) and in the
experiment scheduling system (gLite WMS on EGEE, PanDA on EGEE, OSG and NDGF, ARC in NDGF)

Page 54



5th EGEE User Forum Book of Abstracts

- Setting up a user support and tutorials
- Organising the commissioning of sites

Impact:

Sharing the ATLAS experience in the field of analysis is beneficial for all the grid communities (users,
operations and middleware):

-1- New user communities can consider to the ATLAS experience in order to assess the global impact of
a pervasive grid adoption. Solutions like the distributed analysis shift system for supporting users will
be illustrated.

-2- ATLAS put in production a sophisticated system to commission and control grid sites for analysis.
The specific characteristics of this activity (short jobs, I/O contention, multiple users) should be taken
into account by the sites. Some of the tools developed have an interest beyond the ATLAS commu-
nity.

-3- The commissioning of sites for analysis produces performance data which can be used to compare
different set up and different usages mode (in particular from a data access point of view). These data
(like read efficiency, error rates) are collected and made available also to the middleware community.
We plan to extend the error analysis in order to help to pin down common error sources. Similar data
are important since they are extracted from the live system and can track the system evolution across
HW and SW upgrades.

Keywords:
ATLAS analysis

URL for further information:

https://twiki.cern.ch/twiki/bin/view/Atlas/AtlasComputing

Computer Science / 58

An investigation of the effect of clustering-based initialization
on Learning Classifier Systems’ effectiveness: leveraging the Grid
infrastructure

Authors: Fani Tzima'; Fotis Psomopoulos’

Co-author: Pericles Mitkas

! Aristotle University of Thessaloniki
Corresponding Author: fpsom@issel.ee.auth.gr

Strength-based Learning Classifier Systems (LCS) are machine learning systems designed to tackle
both sequential and single-step decision tasks by coupling a gradually evolving population of rules
with a reinforcement component. ZCS-DM, a Zeroth-level Classifier System for Data Mining, is a
novel algorithm in this field, recently shown to be very effective in several benchmark classification
problems. In this paper, we evaluate the effect of clustering-based initialization on the algorithm’
s performance, utilizing the EGEE infrastructure as a robust framework for an efficient parameter
sweep.

Detailed analysis:

Clustering-based initialization is based on the idea that starting from a non-random set of rules may
help the evolutionary process focus on the search-space optima (the optimal ruleset for the given classi-
fication task in our case) more effectively and quickly. Intuitively, this non-random set of rules should
be based on the given dataset and provide an effective summary of the knowledge available in it. Our so-
lution tries to leverage the potential of clustering algorithms to provide a representative set of centroids
for a given dataset, that we then try to transform into rules suitable for the initialization of ZCS-DM.
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The ultimate goal is to boost the algorithm’s performance, both in terms of predictive accuracy and in
terms of training times, through the reduction of the evolutionary process’execution time. In our cur-
rent investigation, after detailing the proposed initialization process, we report the results of deploying
the algorithm on the Grid infrastructure by means of a DAG workflow process. The conducted series of
experiments evaluates alternative initialization parameter sets, aiming towards the optimization of the
algorithm in terms of both efficiency and accuracy.

Conclusions and Future Work:

Our studies so far have proven ZCS-DM to be a robust and accurate data mining tool, which can outper-
form its rival algorithms in most of the benchmark datasets used and to achieve a prediction accuracy
well above the baseline on all of them. However, given the evolutionary nature of the algorithm, further
optimization in terms of time efficiency is necessary. In this direction, we have employed a clustering-
based initialization phase and evaluated its effect on algorithm performance through an extensive set
of experiments conducted by leveraging the Grid infrastructure.

Impact:

Among the various methods used to tackle classification problems, rule-based (or tree-structured) clas-
sifiers are particularly popular, because they combine: i) an intuitive representation that allows for easy
interpretation of the resulting classification model; ii) a nonparametric nature that is especially suited
for exploring datasets where there is no prior knowledge of the attributes’probability distributions;
iii) fast, computationally inexpensive construction methods that produce models storable in a compact
form; and iv) fast classification of new observations, once the model has been constructed. Inspecting
the above list, one can easily conclude that LCS share most of the advantages of these methods, with
the exception of the third point, as genetic algorithm-based search is an arguably slow and computa-
tionally expensive search method. Towards this end, the optimization of the ZCS-DM algorithm using
Grid resources may provide researchers with an invaluable tool for performing data-mining tasks, and
end-users with an efficient application for enhancing decision making tasks.

Keywords:

Classification, Learning Classifier Systems, Parameter Sweep, Algorithm Optimization

URL for further information:

http://issel.ee.auth.gr/
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Grid-enabled parameter initialization for high performance ma-
chine learning tasks

Authors: Fotis Psomopoulos'; Kyriakos Chatzidimitriou'
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In this work we use the NeuroEvolution of Augmented Topologies (NEAT) methodology, for op-
timising Echo State Networks (ESNs), in order to achieve high performance in machine learning
tasks. The large parameter space of NEAT, the many variations of ESNs and the stochastic nature of
evolutionary computation, requiring many evaluations for statistically valid conclusions, promotes
the Grid as a viable solution for robustly evaluating the alternatives and deriving significant conclu-
sions.

Detailed analysis:

Both NEAT and ESN involve a large parameter space of around 23 continuous parameters for the former
and about a dozen for the latter. Even though our joint approach slightly reduces these numbers, the
order of complexity remains the same. Our aim is to discover parameter areas that drive the algorithm
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optimally while preserving its sensitivity to parameter variation. We apply Grid-enabled brute force
search to parameter setups, with values chosen from small expert-created sets containing 2-4 parameters
at a time. Performance is measured on three time-series benchmarks widely used in the community of
ESNs: a) the Mackey-Glass system, b) the Multiple Superimposed Oscillator and c) the Lorentz attractor
as well as on Reinforcement Learning testbeds including a) the single and double pole balancing and b)
the 2D and 3D mountain car tasks. An additional search is made on the vicinity of the optimal parameter
values and for the most influential ones. Statistical significance is also measured.

Conclusions and Future Work:

Our goal is to demonstrate the use of Grid resources for a) the optimisation of our algorithm for the
topologically and weighted evolution of ESNs in terms of parameter fine-tuning and b) the macroscopic
observation of the algorithm behaviour to different setups in order to eventually improve the under-
lying mechanisms. Our ongoing efforts include improving the algorithm in terms of speed, accuracy,
generalisation and robustness and augmenting our pool of test cases for better performance evaluation.

Impact:

NEAT and ESN represent two of the most influential algorithms in the areas of neuroevolution and
reservoir computing, respectively. To the best of our knowledge, there is no reported research on pa-
rameter initialization for NEAT, while for ESNs, reservoir optimisation is an active area of research.
Their explicit combination has not been tried before and, in order to avoid local optimum behaviour,
parameter fine-tuning is routed through Grid resources. Additionally, we believe that this study will
provide a better intuition on how to improve such algorithms by studying macroscopic features, since
microscopic observation is extremely difficult when evolutionary computation and neural networks are
involved. The Grid enables such a strategy. The optimised results can be compared to recent efforts
of optimising reservoirs and networks in the same domains. The overall goal is to make the algorithm
more computationally efficient and thus applicable to real-life tasks.

Keywords:
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URL for further information:

http://issel.ee.auth.gr/

Computational Chemistry / 60

Porting of Computational Chemistry legacy applications on the
EGEE Grid platform: computational aspects and visualization tools

Author: Alessandro Costantini’

Co-authors: Antonio Lagana ?; Osvaldo Gervasi

! COMPCHEM-University of Perugia
% University of Perugia, Itlay

The work carried out to implement complex computational chemistry suites of codes on distributed
systems and, at the same time, to develop appropriate graphical tools for the visual rendering of
the outcomes of the calculations on the production EGEE Grid infrastructure available to the COM-
PCHEM VO, is here presented and discussed with some examples.

Detailed analysis:

To this end the ABC code has been ported into the EGEE Grid environment using the P-GRADE Grid
Portal. It has also been complemented with relevant visualization tools.

ABC is a quantum mechanical atom-diatom reactive scattering program that carries out accurate cal-
culations of the quantum S matrix elements to evaluate reaction probabilities as well as state-to-state
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integral and differential cross sections.

Typically, ABC can be executed several times for different sets of input parameter values, consuming
a large amount of CPU hours and collecting large amounts of output data. The visual analysis of the
output files carried out by the procedure has been greatly improved with respect to that of the standard
P-GRADE version using a set of java based graphical tools implemented as standard pluggable user in-
terface components called Portlets. The final user can in this way compare the outcomes, with no need
to download all the output files which remain on the server, and evaluate the possible strategies for a
new calculation.

Conclusions and Future Work:

The porting of legacy computational chemistry applications onto the Grid infrastructure, together with
the development of the related visualization tools, is being carried out as part of a more general effort
to build a solid platform for assembling accurate multi scale realistic simulations and for establishing
an advanced molecular and material science research environment.

Impact:

The increasing availability of computer power on Grid platforms has become a strong incentive to im-
plement complex Computational Chemistry suites of codes on distributed systems and to develop ap-
propriate distribution models. On this ground the Virtual Organization (VO) COMPCHEM assembled
out of a group of molecular and material sciences laboratories committed to implement their computer
codes on the EGEE production Grid infrastructure is building a library of molecular dynamics codes to
be offered to its users as services including not only the concurrent production of the numerical results
but also related graphical rendering.

The implemented case study demonstrates the possibility to reuse the present porting process in order
to provide a reusable example for other groups which are interested in porting their applications to
production Grid systems.

Keywords:

Computational Chemistry, application porting, visualization tools

URL for further information:

http://compchem.unipg.it

Computer Science / 61

Phenomenology of Minority Games in Efficient Regime

Author: Karol Wawrzyniak’
Co-author: Wojciech Wislicki 2

! Interdisciplinary Centre for Mathematical and Computational Modelling, University of Warsaw
% A. Soltan Institute for Nuclear Studies

Corresponding Author: kargulek@gmail.com

We present a comprehensive study of the utility function of the minority game in its efficient regime.
We develop an effective description of the state of the game. For both the step-like payoff function
g(x) = sgn(x) and the proportional function g(x)=x, we explicitly represent the game as the Markov
process and prove the finiteness of number of states. We also demonstrate boundedness of the utility
function. Using these facts we can explain all interesting observable features of the aggregated de-
mand: appearance of strong fluctuations, their periodicity, and existence of preferred levels.

Detailed analysis:

Minority game (MG) was designed as a microscopic model of adaptive behavior observed in multi-agent
systems. The MG is a typical bottom-up construct and therefore the usual definitions of the game first
specify rules of behavior for individuals. Then, piecing together microscopic variables, one defines
higher-order quantities characterizing grander systems. Despite the simplicity of the basic rules of
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taking decisions by agents, adaptive abilities and phenomenology of populations playing MGs appear
to be surprisingly interesting and their properties are nontrivial. It was shown that the MG exhibits
different modes of behavior, depending on the game parameters: the random, cooperation, and herd.
The latter case is characterized by a small strategy space compared to the overall number of agents. Our
study of this regime is motivated by the interesting phenomenology observed in numerical simulations
and the lack of satisfactory interpretations of them. In our previous work we found, in a different
context, that the crucial role in the explanation of observable behavior in the MG is played by the utility
function. Therefore, we further exploit the utility to study the phenomenology of MGs in their efficient
regime.

Conclusions and Future Work:

MG is a stochastic, multi-agent model where some interesting phenomena are observed only for large
populations. The analysis of each set of parameters requires the processing of copious sets of realiza-
tions of the game but no synchronicity, and therefore no heavy data traffic during execution, is needed
between them. Using the EGEE infrastructure we were able to study the MG in the deep efficient mode.
Our results are based on more than 7000 runs, where each lasted from few minutes to few hours. We
observed interesting collectivity in agent behavior and provided the detailed mathematical explanation.

Impact:

Depending on the payoff function g(x), the game is driven by different dynamics which requires different
methods of the analysis. For the step-like payoff function g(x) = sgn(x), we explicitly represent the game
as the Markov process and prove the finiteness of number of states. Since the MG represents a system
with many degrees of freedom, the dimensionality of states is expected to be large. We demonstrate
the boundedness of the utility function which allows for the substantial reduction of the number of
state parameters and simplification of the state description. For the step-like payoff the state is reduced
to (i) a history of m minority decisions and (ii) utilities of all pairwise different strategies. For the
proportional payoff, g(x) = x, the number of states is still finite and the utility remains bounded, but
effective analysis requires a different concept of state. In such a case, the state is based on the order
of utilities in the ordered list instead of their values. Using these representations we can explain all
interesting observable features of the aggregated demand: the appearance of strong fluctuations, their
periodicity, and the existence of preferred levels.

Keywords:
Minority game; adaptive system; Markov process; de Bruijn graph; EGEE infrastructure
URL for further information:

http://kargul.polgrid.pl

User Support and Services / 62

User Support for Distributed Computing Infrastructures in Eu-
rope

Author: Torsten Antoni’

! Karlsruhe Institute of Technology
Corresponding Author: torsten.antoni@kit.edu

In a worldwide distributed computing infrastructure such as EGEE (Enabling Grids for E-sciencE)
one of the challenging tasks is to build and maintain a reliable user support infrastructure. During
the last years the GGUS (Global Grid User Support) system has been developed as EGEE’s answer to
that challenge. GGUS is designed as a centrally coordinated distributed infrastructure that integrates
existing tools instead of trying to replace them.

The next challenge will be to adapt the user support infrastructure to the new operations model on
which the EGI/NGI infrastructure will be based.
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Detailed analysis:

With the series of EGEE project reaching its end in 2010 and the move towards building a sustainable
infrastructure based on the national grid initiatives from a large number of European countries and
governed by EGI (European Grid Initiative), it will become necessary to adapt the user support infras-
tructure to fit this new operations model for grid computing in Europe. The big challenge here will be
scaling the infrastructure up to 40 NGIs instead of 12 ROCs and at the same time ensuring the production
quality of the service provided for the user communities by the established partners. The new partners
will need assistance from EGI in reaching the same high level of service.

The EGI infrastructure will consist of a large number of independent projects (EGI-InSPIRE, NGIs, EMI,
*++). A frictionless and fluent communication between all these partners will become even more impor-
tant than it is already now. It has to be based on generally accepted tools and has to adhere to agreed
formalisms. GGUS will be one of the main components in this communication.

Conclusions and Future Work:

This presentation will describe the status of the user support infrastructure close to the transition from
EGEE to EGI and present user support processes and integration plans for EGIL The interplay between
the involved actors, like EGU.eu, NGIs, EMI and SCCs, will be presented to give a full picture of the EGI
user support spanning various projects.

Additionally an outlook will be given on how a unified user support infrastructure for the major Euro-
pean DClIs could be realised.

Impact:

The number of user communities making use of different types of computing resources is constantly
growing. Therefore one of the mid-term goals of the European e-Infrastructure strategy is to provide the
users with seamless access to various distributed computing infrastructures (DCls). Achieving this will
also be a key element in reaching sustainability for these projects. An area of utmost importance for this
is to provide a single point of contact for a user experiencing problems with one of the infrastructures.
The user should not be forced to acquaint himself with the details of the various DCI’s support tools.
GGUS could be used as the integration platform providing this single point of contact as well as provid-
ing the means of communication between the experts from the various infrastructures , like for example
EGI, PRACE and GEANT. Creating this could be achieved without replacing tools currently in use in
the projects, as experience from EGEE has shown.

Keywords:
user support, help desk, EGI, DCI
URL for further information:

WWW.ZgUs.org

Workflow Management / 63

OpenMOLE: a grid enabled workflow platform

Author: Romain Reuillon!

Co-authors: Mathieu Leclaire '; Nicolas Dumoulin ?

! ISCPIF
2 CEMAGREF

Corresponding Author: romain.reuillon@iscpif.fr

OpenMOLE is a free and open source workflow engine providing distributed computing facilities,
especially suited for scientific research in complex systems. Third-party software packages can be
embedded in a workflow that

automatically transfers and processes their input and output (files and data). Embedded software
packages are called “tasks”. Any task within a workflow can be either executed locally or delegated
to distributed computing environments, including the EGEE grid.
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Detailed analysis:

The main purpose of OpenMOLE is to provide a high-level workflow platform for designing scientific
experiments. OpenMOLE decouples the scientific business logic from the resources used to execute it. It
enables the definition of scientific workflows and the delegation of workflow tasks to high-performance
computing environments in a declarative way.

In a first phase, we have conceived workflow tasks in such a way that the platform is able to migrate them
on demand to another execution environment than the end-user local personal computer (PC). Thus we
have defined what is an execution context and the consumed resources of a task. The implementation
of these concepts allows remote execution of a given task.

We also faced the challenge of establishing direct links between a user PC and external distributed
computing environments. Although OpenMOLE does not assume that the user PC owns a public IP
address, no particular third-party server (i.e., other than the user PC and the execution environment
servers) is ever required. Furthermore, no preliminary installation step on a remote environment is
required: OpenMOLE transports everything it needs to be run remotely.

Conclusions and Future Work:

The core functionalities of the workflow engine have been implemented. The greatest part of our effort
will be spent next on the development of a user-friendly GUI to take full advantage of OpenMOLE. A
component is also under construction to keep track of experiments carried out in OpenMOLE and allow
collaborative design of workflows among scientific communities. In parallel to platform development,
more specific applications and scientific methods will be tested to ensure the broadest coverage of the
diverse and interdisciplinary scientific domains composing complex systems.

Impact:

Taking advantage of grid computing remains a tricky issue for the non-expert user. Software and hard-
ware are heterogeneous, bad workload management decisions happen and, generally, failure rate is
higher than other computing environments. In this context, a certain amount of technical and method-
ological knowledge must be acquired before making efficient use of grid computing. Fortunately, many
types of applications and methods contain inherent parallel aspects. For these problems, we claim that
a platform can completely hide the intricacies of execution environments to the user.

Software tools such as g-Eclipse, JSAGA or Ganga propose a high-level object layer to abstract the
execution environment. Yet, they only partially hide the technical details and overall heterogeneity.
OpenMOLE goes further and hides the whole distributed environment of the business layer.

Other software tools such as Taverna offer similar features. The OpenMOLE project, however, follows
a different approach in which everything runs on the user desktop by default and no third-party server
is ever called. Tasks

are delegated on demand to distributed execution environments by the user.
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URL for further information:

http://www.openmole.org/
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Modeling Grid Job Time Properties
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Corresponding Author: lovro@di.unito.it

Large-scale analysis of grid job data, consisting of more than 28 million jobs gathered during 20
months from all major EGEE Resource Brokers, provides interesting results regarding the properties
of job time parameters. The main parts in a job’s life cycle are observed to have different distributions,
having also different origins that cause these behaviors. While ‘match timeparameter corresponds
better to power law distribution,the total job length is well modeled with log-normal distribution.
Here we attempt to fit the distributions and give explanation through generative models.

Detailed analysis:

We can recognize three main parts in the life cycle of a job: time from registration to Resource Broker
dispatching job to a suitable Computing Element (match time); time the job waits in CE’s queue (wait
time); and time it was actually being executed (run time). We can also observe the total lifetime of the
job, the sum of the three, as a separate parameter, exploring also the stake of the parts in the total length.
When analyzing distributions of these parameters, we note the straight line signature in log-log scale
diagram, particularly for the ‘match time’parameter, pointing to power law. However, the ‘total time’
parameter can be fitted more accurately with log-normal distribution, which comes as a consequence of
the generative model considering the dependencies between consecutive jobs. Multiplicative processes,
where in every step the size of the event (here, job length) grows or shrinks according to a random
variable multiplier, can be applied here to give the explanation for the possible log-normal distribution.

Conclusions and Future Work:

Close relations between power-law and log-normal distributions have already been noted in the litera-
ture. Very small variations in generative models are shown to decide between the two distributions of
event sizes. As in the case of job length parameters, other generative models can be tested and applied,
possibly bridging the gap between the two with the double Pareto, or double Pareto log-normal distri-
butions.

Impact:

The results of the large scale analysis of job length parameters give us insight into global behavior of
the grid network. Power laws and log-normal distributions are often associated to natural processes
and are related to emergent behavior of complex systems. In this case, understanding the distributions
of time parameters can be used in network simulation, optimization, scheduling and self-management.
Understanding how jobs are correlated between themselves and what kind of behavior it causes on
global level is valuable information in many different contexts, proving it usable even for predicting
future job parameters. Besides, more analysis is performed regarding the correlation between different
time parameters of the same job (like efficiency, for example, which is defined as run time over total
time), bearing useful results as well.

Keywords:
Job length, distribution, run time, generative models, efficiency
URL for further information:

www.grid-observatory.org
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Harnessing Heterogeneous Computing Resources for Solving Hard
Computational Problems
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The talk presents the BNB-Grid tool aimed at solving hard combinatorial, discrete and global opti-
mization problems in a distributed heterogeneous computing environment. The BNB-Grid can run
applications across different service and desktop grid platforms as well as individual workstations
and clusters. The BNB-Grid efficiently copes with difficulties arising in such systems: the software
diversity, unreliability of nodes and problems with batch (queuing) system. The talk discusses the
implementation details and computational results for two challenging problems.

Detailed analysis:

The BNB-Grid tool can harness the consolidated power of computing elements collected from service
grids, desktop grids and standalone resources to solve hard optimization and combinatorial problems.
Adding new type of computational resource is done in an easy and transparent way via shell scripts
incapsulating details of the concrete middleware. Currently the tool supports pure SSH, Unicore and
gLite service grids, BOINC and XWHEP desktop grids. The BNB-Grid hypervisor submits applications
to different computing elements and organizes their interaction via specially designed protocol. Inter-
action includes management commands to start and stop computations and exchanging algorithmic
information. Two ways of interaction are supported —via TCP/IP sockets and via files where establish-
ing the socket connection is problematic. The BNB-Grid has been successfully applied to molecular
conformation problem that plays an important role in computational chemistry and to cryptanalysis of
A5/1 cryptosystem. For both problems new results were obtained.

Conclusions and Future Work:

In the talk we described the BNB-Grid tool for harnessing heterogeneous computational resources to
solve large scale combinatorial and optimization problems. We also discussed the implementation issues
of two hard optimization problems from different domains. In future we plan to improve load manage-
ment part in BNB-Grid and consider new classes of optimization problems.

Impact:

The BNB-Grid tool provides an application-level interoperability among different types of computational
resources. The flexible scripting mechanism simplifies adding new resources to the system. Different
ways (via TCP/IP or file system) of interaction between the hypervisor and the running application
make it possible to easily connect different types of resources. The efficiency of the proposed approach
has been demonstrated on two hard optimization problems.

Keywords:
Global and Combinatorial Optimization, Application Level Interoperability, Grid Computing
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http://dcs.isa.ru/posypkin
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Protein Molecular Dynamics and Free Energy Calculations on the
EGEE Production Grid

Author: Stavros Farantos'
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Atomistic simulations of large biomolecules such as proteins require extensive computational re-

sources. Dynamical and thermodynamical properties can be obtained either by averaging over very
long time trajectories or sampling the phase space by running hundreds of short time trajectories.
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The latter methods are the most appropriate for high throughput computers such as the Grid dis-
tributed computers. Algorithms are presented for calculating vibrational spectra of the active site
of cytochrome c oxidase as well as free energy landscapes based on thermodynamic perturbation
theory.

Detailed analysis:

Proteins are large molecules with thousands of atoms whose motions cover a broad range of time inter-
vals, from a few tens of femtoseconds, the oscillation periods of strong chemical bonds, to milliseconds,
the period of large scale conformational changes. The study of dynamics of such complex systems in
a broad range of spacial and temporal scales as well as thermodynamic quantities and structural prop-
erties remain a challenge for atomistic simulations. Here, we present an algorithm that assists us to
harness the current computational Grid infrastructure for carrying out extended samplings of phase
space and integrating the classical mechanical equations of motion for long times. A bundle of shell
scripts has been written to automatically submit and propagate trajectories in the Grid and to check
and store large amounts of intermediate results. We report our last years experience in employing the
Enabling Grids for E-sciencE production infrastructure via the CompChem and SEE virtual organiza-
tions in investigating the dynamics of enzymes such as Cytochrome ¢ Oxidases.

Conclusions and Future Work:

The positive experience gained from running classical dynamics of proteins on the EGEE Grid will be
transfered to projects involving Quantum Molecular Dynamics. A highly parallelized Fortran code writ-
ten for solving the time dependent Schroedinger equation by formulating the Hamiltonian in Cartesian
coordinates will be deployed into the Grid [1].

[1] Jaime Suarez, Stavros C. Farantos, Stamatis Stamatiadis, and Lucas Lathouwers, A method for solv-
ing the molecular Schroedinger Equation in Cartesian coordinates via angular momentum projection
operators, Comp. Phys. Comm., 180:2025-2033, 2009.

Impact:

It is demonstrated that by using the thousand of cpus available in EGEE important biophysical/biochemical
problems can be solved in a realistic way. Converged thermodynamic quantities can be obtained. Also
the availability of flexible scripts can cope with drawbacks of the Grid and make runs stable and long
running.

Results for Cytochrome ¢ Oxidases have been published [1-3].

[1] V. Daskalakis, S. C. Farantos, C. Varotsis, Assigning vibrational spectra of ferryl-oxo intermediates
of Cytochrome c Oxidase by periodic orbits and Molecular Dynamics, J. Am. Chem. Soc. 130(37), 12385-
12393, 2008.

[2] Massimiliano Porrini, Vangelis Daskalakis, Stavros C. Farantos, and Constantinos Varotsis, Heme
Cavity Dynamics of Photodissociated CO from ba3-Cytochrome ¢ Oxidase: the Role of Ring-D Propi-
onate, J. Phys. Chem. B, 113(35), 12129-12135, 2009.

[3] Vangelis Daskalakis, Stavros C. Farantos, Victor Guallar, and Constantinos Varotsis,

Vibrational Resonances and CuB displacement controlled by proton motion in Cytochrome ¢ Oxidase,
J. Phys. Chem. B, in press, 2009.
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Bioinformatics / 67

Estimating the Performance of BLAST runs on the EGEE Grid
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Estimating the response time of large experiments is a key issue for achieving an efficient load balanc-
ing and minimizing the failure rate. This requires having a good knowledge of both the application
and the infrastructure. This work describes a set of experiments that have conducted to the defini-
tion of a performance model that can be used to estimate the response time of the selected resources
and to adapt the partition of the load to the dynamic status of the resources.

Detailed analysis:

The work has concentrated on two lines: First, the analysis and selection of the parameters that provide
information about the performance of a resource, using the GLUE schema (SPECint, SPECfp, average
and maximum queuing time among others). Second, the analysis of the factors affecting the perfor-
mance of BLAST searches (reference database size, input sequence size, sequence length, operation
parameters and resemblance of input and reference data). Therefore, several experiments have been
completed fixed one or several of the variables. The experiments were repeated fixed the same condi-
tions to reduce variability and increase significance. Input data has been based on the UniProtdatabase,
introducing random modifications to control the execution conditions. Submission was performed ex-
plicitly selecting the CEs and measuring the information provided by the BDII. The publication delay is
also considered as an error factor. Results were obtained in different resources at different times, and a
performance model is being adjusted using this information.

Conclusions and Future Work:

The work describes a model to estimate response time of BLAST runs in the EGEE grid. The work will
be completed with experiments validating the model and introducing new parameters from other com-
ponents, such as the Workload Manager and the LRMS. This will provide a more complete model to
characterise the execution of BLAST jobs in the grid, and the improvement of scheduling policies. Dy-
namic adaptation of load is feasible, especially on pilot submission schemas, which are also considered.

Impact:

The results obtained have revealed that database size and input data size have a direct linear impact
on the response time, thus leading to a simple prediction model. Variability due to similarities on the
input and reference data, as well on the request for larger or shorter output has a minor impact on the
performance and can be ignored. Results on the effect of the performance capabilities of the results are
on the way. Static values will be easier to fix, but dynamic parameters will need to be feed directly on
the model.

Although there are other studies on the literature about the estimation of performance of BLAST, in the
knowledge of the authors this is the first study on a production Grid infrastructure. The results will be
relevant, not only for the users of the biomed community, but also for the developers of QoS schedulers.
This is an important research line, especially considering the sustainability of Grid infrastructures, and
the consideration of external providers.
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Infrastructure Tools and Services / 68

Site Status Board: WLCG monitoring from the experiment per-
spective
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Now that the LHC has started, the experiments require a high standard of reliability and performance
on their computing activities. Monitoring these activities is not a trivial task mainly due to two
reasons: first of all, asserting the proper behavior of a site depends heavily on the software model
of each experiment; secondly, the number of sites taking part in WLCG has increased drastically
compared to previous HEP experiments.

Detailed analysis:

The Site Status Board (SSB) web application, developed under the Dashboard Experiment framework,
has been designed to provide an overall view of the sites performance from the experiment perspective.
Designed originally for the LHC VOs, it allows the experiments to define a set of activities, also known
as views. For each view, the experiment administrator can define the metrics that have to be collected.
For instance, CMS has currently five different views (‘computing shifters’, ‘site commissioning’, ‘space
monitoring’, ...). For the first view, the metrics include the number of running jobs, transfer status,
availability of software on the site, etc.

The SSB collects the status of the metrics over time and presents it in several formats.

SSB will also include pointers describing the possible errors and solutions if this information is provided.
Thanks to the SSB, the organizations can analyse site statuses easily, and at the same time, they keep
track of the evolving metric results.

Conclusions and Future Work:

Production level services are being built using the Site Status Board. At the same time, the application is
constantly evolving since it needs to adapt to the experiments growing needs. Future changes will focus
on a performance boost for the historical data browsing, improvements on the reliability of information
gathering, and extending the flexibility of the metric definitions.

Impact:

The SSB is being widely used by CMS and LHCb for several activities: computing shifts, site commis-
sioning and space monitoring in the case of CMS, and job and space monitoring in LHCb. ATLAS and
ALICE are also evaluating the SSB.
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Gustav is a CPU usage accounting tool developed by INFN, COMETA and the KISTI institute. Gustav
collects accounting records from resources and publishes them to a centralised relational database,
that can be queried through a web interface. Gustav is characterised by a lightweight architecture,
that makes its usage ideal for small sized infrastructures. However, interoperability with more pow-
erful tools, like DGAS or APEL, is accomplished by the adoption of standard format for accounting
records.

Detailed analysis:

Gustav publishers, implemented in Python, run on resources and analyse periodically batch systems
logs to produce statistics about CPU usage by grid users. Records are published to a central collector,
implemented through a MySQL database; the central collector runs also a web interface that make
possible to perform queries about collected data. The query mechanism is very flexible, allowing to focus
from single user/VO/resource/day to any combination of these parameters. Supported batch systems
are currently Torque and LSF. The publisher implementation, which relies more on the batch system
rather than the middleware, makes Gustav usable for CPU accounting of any grid middleware, like
gLite, UNICORE or ARC, as long as it supports one the above mentioned batch systems. Beside support
to most widely used batch systems, it allows also interoperability with more widely used tools, making
Gustav records processable by them through the adoption of standard formats for records.

Conclusions and Future Work:

In a distributed computing infrastructure, based on shared resources, an accounting system is a fun-
damental requirement. Gustav aims to reach this goal in a simple and reliable way, with a simple
installation and an easy to use web interface. It’s independent of the middleware used to run the Grid
infrastructure, and supports two of the most common LRMS. Efforts will be made in the near future
to enhance its capability to show collected data in a graphic way, and plugins for other LRMS such as
Condor and SGE are being considered. The deployment of Gustav on Asian sites has been also planned.

Impact:

Gustav is currently deployed on the regional Grid of the COMETA Consortium in Italy, where it proved
to work well on a gLite-based infrastructure made up of a dozen of sites, tens of VOs and some hundreds
of users. The installation performed by local system administrators ran smoothly, and the whole sys-
tem has been deployed very quickly. Several tools were already available for accounting purposes, like
DGAS/HLRmon or APEL. They have a clean and robust design, suitable for larger scale infrastructures
with some thousands of sites and users. These tools provide also exhaustive aggregated usage informa-
tion. However their deployment is not trivial, and can require a large effort for regional Grids or single
sites requiring a much simpler accounting system. Furthermore, given the small sizes of infrastructures
whom Gustav has been designed for, it is not required to aggregate records, which are stored with their
full details, allowing in this way a finer granularity on queries.
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URL for further information:

https://gustav.consorzio-cometa.it
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We present a monitoring system developed for the Data Centers used for the SCoPE and ATLAS
projects in Napoli, Italy. The system is based on a portlet container which gives an integrated view
of the Data Center, and allows a graphical-based, hiearchically organized navigation for all the equip-
ments, from the racks to the active components. The system allows monitoring of the whole infras-
tructure (UPS, cooling, electrical power consumption at single socket level), but also of the network
(Gigabit, 10 Gigabit, Infiniband, Fibre Channel) and, of course, of storage and server nodes.

Detailed analysis:

We are approaching the integration of applications for monitoring, realizing a portal-integration (PI)
and an enterprise-information-integration (EII).

The work we have done has followed this path: (i) identification of the functionalities that need to be
monitored, along with their characteristics; (ii) identification of the already available commercial or
self-made software products, if any; (iii) identification of the available open—source software; and (iv)
development of dedicated plug -in and java web —applications.

The work has been carried out because of the need of having a dedicated troubleshooting and moni-
toring system for the newly built Data Center (we opened on february 2009), for which we needed a
robust, flexible and easily adaptable system, without the complexity of functionalities often present in
commercial systems but of rare usage, if any. But soon the job moved to the construction of a true portal
system for the Data Center, which shall soon become the unique point-of-entry for all kinds of access,
from the novice user, the expert user, the management team, and the referee group which has its role
in future funding.

Conclusions and Future Work:

More modules and more functionalities are being implemented, as well as an optimization of existing
ones, initially integrated off-the-shelf, e.g. by using struts as a development framework for java web
application. As an example of a tool which we are implementing, we are actively working on a tool for
automatic emergency shutdown and restart, and for programmed shutdown and restart for maintenance
downtimes, on a rack basis.

Impact:

The system we realized represents an integrated system, giving to most users a unique approach in ac-
cessing the grid Data Center; in particular, for the management team, it allows a thorough integration
of all monitoring subsystems, and thus able to easily accommodate new hardware and software tools,
thus following the evolution of the Data Center. For first-level monitoring, the approach we followed
guarantees a simplified view of the infrastructure, so that operators shifts do not need very qualified
personnel. We realized our own modules for a lot of equipment, but we also integrated existing appli-
cations such as GRIDICE ~GANGLIA -POWER FARM. Such an integration strategy is in our opinion
very useful in a situation, like the one in EGEE, in which a single tool is not enough for an exhaustive
management of all the aspects of the Data Center.
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URL for further information:
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Poster session / 71

MEG - MyProxy Enabled GSISSHD

Author: Kevin Haines’

' STFC

Page 68



5th EGEE User Forum / Book of Abstracts

Corresponding Author: kevin.haines@stfc.ac.uk

MEG allows users to logon to a grid-resource using any SSH-enabled client, so long as they have
uploaded a credential to a MyProxy server. MEG accepts the username and password to the cre-
dential from the SSH client and retrieves the proxy on behalf of the user, and the uses the proxy to
determine if the login can proceed. Resource providers benefit too, as only grid-based authentication
mechanisms are needed, so a Ul box can be implemented without adding an additional layer of user
management.

Detailed analysis:

The user starts by using his certificate to generate a credential that is stored in a MyProxy server. The
Myproxy Upload Tool [1] can be used to accomplish this task. During this operation the user will select
a username and password that allows the credential to be retrieved at a later time.

At any point during the lifetime of the delegated credential, the user can run an SSH (or SFTP) client
of choice to connect to the MEG resource. To login, the user supplies the username and password of
his MyProxy credential. Then, MEG uses these to retrieve the credential from the MyProxy server, and
uses that credential to authenticate the user against the resource. Assuming this succeeds, the user is
logged into the resource, where a proxy credential will be waiting in the environment for further use.

Conclusions and Future Work:

The system has proved very popular with users at STFC and on the UK-NGS. Further extensions to this
system should be simple due to the very modular nature of the solution.

Further benefits have been proved within STFC, using a MyProxy-SSO (Single Sign On) server, and the
UK NGS is looking at providing a Shibboleth-based extension.

Impact:

MEG is a benefit for all users of X509-based grid resources, by enabling them to choose which SSH client
they want to use. It is lightweight, small, and easy to maintain and understand, and removes the need
to maintain SSH-based portals (which require further user account management).
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URL for further information:
http://wikings.ac.uk/index.php?title=KGSISSHD

Justification for delivering demo and/or technical requirements (for demos):

Laptop (own supplied), and if possible a large screen.
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Client/Server Grid applications to manage complex workflows

Authors: Daniele Spiga'; Fabio Farina?; Filippo Spiga®
! CERN
? Dipartimento di Fisica “G. Occhialini™Universita degli Studi Milano-Bicocca
Corresponding Author: filippo.spiga@cern.ch
Grid Applications adopting a client/server paradigm allow easier enforcement, improvement and
optimization of the middlewares. A server allows us to enact specific and complex workflows, in

order to centralize application management and hiding Grid complexities to the end users. These
features aim to enable Grid to a large and heterogeneous community not only at the infrastructure
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level, but also at application level. A successful example for the grid server paradigm is presented
for CMS and its analysis tool, CRAB.

Detailed analysis:

HEP computing models require the coexistence of specific and complex workflows granting high scal-
ability as their main QoS. The Grid provides an effective solution to scalability problems thanks to
infrastructures that allow building distributed applications coping with specific use cases. We propose
the adoption of a server layer between the users and the Grid middleware based on CRAB. This interme-
diate service guarantees modularity and overcomes the heterogeneity of the Grid, but also represents
the key point to implement a flexible and reliable application by isolating further the end users from
their specific application workflow details (e.g. data location catalogs interactions and data movements
duties). The client/server paradigm lets in addition to build a manageable environment with the chance
to handle centrally policies and deployment of new features.

Conclusions and Future Work:

Significant experience has been achieved in CMS during past years through many computing challenges.
A solid methodology to design flexible and scalable Grid servers has been acquired. Future activities are
aimed at generalizing and spreading the proposed approach by defining a common core of libraries to
be shared within various CMS workload management projects.

Impact:

The proposed solution as been enforced by the CMS experiment with the implementation of a service
dedicated to end user analysis workflows execution. There are more than thousand users from different
countries who run more than 40K jobs every day. A deployment activity has been performed success-
fully and our large community is using the service both for Monte Carlo simulations and for the analysis
of the data collected during first operational phase of LHC until the end of 2009.
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After the successful porting of the point source detection code and the SZ clusters detection code to
the EGEE GRID, we have ported and tested a new applicatio