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The EI’ asmus Comput| ng Gr | d Erasmus @ mputing Grid

The largest desktop grid for the biomedical research and car e sectors with now ~10 ; ~ M
Tera FLOPS and a potential ~30 Tera FL OPS and ~15,000 desktops, at two City wide HE e
institutions: the Hogeschool Rotterdam and the Erasmus Medical Center.

~ 10 BioM edical
Resear ch:
4%%9% s genomic and proteomic analysis

*

*  epidemiology

% imageanalysis, e.g. Applied Molecular Imaging (AM1)
Education:

% training of the coming grid generation of I T specialists

% developing new conceptsfor grid computing

Two Donor Organizations
clinical image and data analysis

|ndustry:

Diagnostics:

% brokerage of computing resour ces




MediGRID and Services@M ediGRID operate the national biomedial research and
care cluster-grid within the national German D-Grid initiative and integrate various
disciplines, institutions, and states throughout Ger many.

MediGRID and Services@M ediGRID %ﬁ‘punng Grid

M odule Coordination:
~20 BioMedical Usar < coordination of the distributed office

Groups M odule Resour ce I ntegr ation:
% sharing of theintegrated resources

Module Middleware;
% grid technical virtualization

Module Ontology Tools:

% ontology development for grid user projects

M odule BioM edical Infor matics:
% user projectsin biomedical research

~ 20 D-Grid Communities

Module Clinical | maging:
~ 100 D-Grid Donor Organizations sl e e el I
(~10 MediGRID) M odule Clinical Resear ch:

% user projectsin general clinical research

Module e-Science:
% general research on e-grid science

% servicestowards MediGRID




L arge-Scale Resource Sharing in | T: %ﬁmng Grid

Thelnverse Tragedy of the Commons

The grid phenomenon and itsimplications are similar complicated to the
ecology/climate/environmental challenge!
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Autopoietic Social Sub-Systems: Erasmus,@Smputing Grid

5 fors " HOGESCHOOL ROTTE

The Grid Challenge of Integration

The social systemstheory by Niklas Luhmann (1927-1998) based on the autopoietic concept of
Humberto Maturana and Francisco Varela (1946-2001) is so far the most advanced social systems
theory existing to describe the complexity of grid implementation.




Grid Psychology %ﬁ‘punng Grid
From Individual to Cultural Risk Management MRS

Grid implementation and social spread iscarried first by individuals aswith any meme
introduced into society: in the focus of the transfor mation of society to e-Society stands
as always - the balance between potential risk and opportunity.




e-Human "crid> Ecology %ﬁmng Grid
Overcoming of the“Dare-To-Share’ Attitude IR o

Thesuccessof grid isbased on a

e-Human “ Grid” Ecology

e-Human “ Grid” Ecology




TheHappy End - Profits Sharing the Commons | e niric

Both the Erasmus Computing Grid and the MediGRI D/Services@M ediGRID 2 “’/‘4‘\'9
examples show that the I T challenges mankind facesin the biomedical research N
and car e sector s can be successfully approached by exploitation of the commons _—

by eeHuman “grid” Ecology means.

-
y ’4@;‘3/

i

L
Simulation of the Organization of CoO 24 : . ’{‘
an Entire Human Cell Nucleus : | TP

159888




Erasmus_0omputing Grid

Acknowledgements

Directors ECG:

Workforce ECG:

Rob de Graaf, ECG
Anis Abusearis, ECG

Advisory Board:

Prof. Dr. Frank G. Grosveld, ErasmusMC
Prof. Dr. Hansvan den Berg, HR

MedlGRID:

For thetechnical: Thomas Steinke & Annette Weisbecker
For the organization: Sebastian Semmler
For the management: Ulrich Sax and Otto Rienhoff

| nstitutions:

The Participating I nstitutions

The German MediGRID & Services@M ediGRID
The D-Grid Initiative(s)

The German Ministry for Science and Technology

Braam van Laar, Erasmus MC
Rob Ketelaar, HR

| nstitutions:

Erasmus Medical Center
Hogeschool Rotterdam




Ressource-Sharing on the Tera-Flop Scale for the Biomedical Research and Care Sector

The Erasmus Computing Grid and MediGRID
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Abstract

Today advances in scientific research as well as clinical diagnostics and treatment are
inevitably connected with information solutions concerning computation power and
information storage. The needs for information technology are enormous and are in many
cases the limiting factor for new scientific results or clinical diagnostics and treatment. At the
same time huge computing and storage resources (e.g. ~10° personal computers in the private,
public, and industrial domains) have been installed which outwheigh the resources at high-
performance computing centers ~50-100 times and thus could contribute to the challenges
mankind faces. Both the Erasmus Computing Grid (ECG) and the MediGRID are two major
working resource-sharing entities at public funded organizations:

1) The ECG in Rotterdam exploits currently the desktop computers of the Erasmus
Medical Center (the biggest biomedical research and hospital center in The
Netherlands) and the Hogheschool Rotterdam (one of the biggest city universities
in The Netherlands) and consists of ~10* hosts with ~ 10 TeraFlops capacity (30
TeraFlops at the end of 2008). The ECG has grown into a vital part of the work of
the ~10 user groups as well as the organizations, with results which could not have
been done without the ECG.

1) The MediGRID being part of the German D-Grid initiatives connects local
dedicated cluster resources at biomedical universities throughout Germany with a
capacity of ~2000 hosts with ~2 TeraFlops capacity. Within MediGRID ~15 user
groups conduct basic research as well as clinical applications for diagnosis and
treatment. Again the results could hardly be obtained otherwise and thus have
provided breakthroughs.

To build these infrastructures two e-social influences had to be overcome: 1) the sharing
attitude and socialization of the individual, i.e. the micro-sociality, and 11) the organization
culture of the embedding institution, i.e. the macro-sociality, as e.g. for the ECG the public
funded organizations. Operationally, an these factors were adressed by: 1) the participative
integration of fundamental IT applications of major users, and ii) the setup of an open and
sustainable management structure.

Consequently, we show that the IT challenges mankind faces in the biomedical research and
health-care sectors can be successfully approached by appropriate exploitation of the huge



existing resources by grid technology combined with micro and macro e-social means to
stimulate sharing on the individual as well as organizational level.

Corresponding author email contact. TA.Knoch@taknoch.org
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