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OpenAdap.net

(A. Villa and J. Iglesias)

Open Source project aimed at breaking the barriers existing
in the flow of information access and information processing.

The infrastructure makes it possible the dissemination of
resources such as knowledge, tools or data, their exposure to
evaluation in ways that might be unanticipated and hence
support the evolution of communities of users around a
specific domain.

The architecture is designed by analogy with a virtual
distributed operating system in which the dynamic resources
are presented as files in a structured virtual file system
featuring ownership and access permissions.



Target Audience

* COMMUNITIES: People who share a knowledge
representation (common data format) driven Dy
common interests.

* CONTRIBUTOR: people who would like to share
their knowledge with the Community. They
maintain the authorship and keep control and
responsibility over their contribution.

* USER: Feople Interested to process their own
information or access knowledge stored
elsewhere (e.%, In a public database) and extract
the results of their processing. They exploit
Contributors' applications in a trusted way.

Community members who provide new knowledge become able to
share their contribution and members who have information to be
processed can access these services



Components

*Brokers: processes permanently running on a
server, each of them in charge of managing a
community of users and dispatching tasks and results
on their behalf.

*Workers: processes shared by community members
In charge of giving secured distant access to
contributed resources like programs or data.

*OAN-aware applications: pieces of software
(standalone applications, web portals, command line
tools, etc.) providing access for an end-user to the
community shared resources through identified
connections to a broker.
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Software Architecture
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* Grid: Each user has a r%e dataset to
maanuIate with one appllcatlon Istributed on a
set of computers.

* Web-services: Mam{ users exploit the same
services permanently provided trough a
centralized authority.

* Peer-to-Peer: Many users exchanging pieces
of data in an unsupérvised way



OAN Aims

OpenAdap.net falls. somewhere among. these
three archjtectures but with the intention to
address a double-face problem:

* to provide to a Commu%’cg/ of users in the same domain a
31 ans to intercha gg Ir res(furces In an open,
ynamic and securéd way, an

. to owde to a community of users the a cess to the
tat/ogo |n ormation processing solutions .
trlbute by users eonglng to othher communities.



contributor: joining the Community
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* Inter-Broker Communication
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Figure 1: Openddap.net communities (grey ellipses) virtually laid down in an ontological space organized
around their domain-oriented brokers (black squares). Intelligent inter-broker communications (interrupted
lines) allow the contextualized sharing of community resources across the semantic barriers.

* Ontologies



° pervaswe dCCESS

* trust of resources: dynamic resoources
characterization

* user profile: dynamic users characterization
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Discussion/Perspectives

*lo avoid the "re-invention” and "re-discovery" ot existing
knowledge so to save time and expenses by the whole
society and prevent incorrect applications.

*To promote the development of Communities with
semantically related interests.

*To provide Communities the possibility to transparently
compose meta-resources, based on the available resources,
by means of a network-centric operating system driven by the
activity of intelligent adaptable brokers.

*To develop a new OpenAdap.net protocol (oan://) for field
instrumentation and wireless communication over Internet
aimed at easy ubiquitous knowledge sharing and access.

*To develop new business opportunities for Third Parties
from all over the world, SMEs in particular, aimed at added
value services (educational, commercial, governmental, ...).
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Bioinformatics is a fast growing scientific area aimed at managing, analyzing and interpreting

information from biological data, sequences and structures.

In the past few years, many Computational Intelligence approaches have been successfully applied to
the solution of complex problems typical of this field, including signal and image processing, clustering,
feature selection, data visualization, and data mining.

The Special Interest Group on Bioinformatics of the ©@International Neural Network Society is aimed to
link all the researchers approaching with the methodologies of Neural Networks, Machine Learning and
Natural Computing the various fields of Bioinformatics including: sequence analysis, comparison and
alignment; motif and gene finding; prediction of the structure of RNA and proteins; gene expression and
regulation, metabolic, interaction, regulatory networks; microarray data analysis; proteomics; functional
genomics; molecular docking and drug design; systems biology, and so on.
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A portal for the Bioinformatics
Community

* to be released on March, 2008

* contributions by

- Stefano Rovetta
- Davide Chicco (student)
- Christian Fornaciari (student)


http://bioinformatics.disi.unige.it/

A portal for the Bioinformatics
Community

* Broker on a Virtual WEB server

* Worker on a small Cluster of 4 AMD (2 GHz, 64
bits) under Rocks cluster distribution

* Rocks Is an open-source Linux cluster distribution
intended for high-performance computing clusters.

* Rocks is now based on CentOS and includes many tools
(such as MPI) which are not part of CentOS but are
mtelgr?l components that make a group of computers into
a cluster.

* Installations can be customized with additional software

ackages at install-time by using special user-supplied
%Ds (galled "Roll CDs") d J 5P PP


http://www.rocksclusters.org/

Proof of concepts

Porting on OpenAdap.net of the Shared Farthest
Neighbor clustering (SFN) algorithm

Rovetta, F. Masulli, "Shared farthest neighbor approach to clustering
of high dlmenSIOnalltg, low cardinality data"”, Pattern Recognition,
39, pp. 2415-2425, 2006

Available as Open source at


http://mlsc.disi.unige.it/downloads/C/sfn/

Shared Farthest Neighbor clustering
algorithm

Datapoints |1 |2 |3 |4

[ Neighbor |3 |1 |1 |3
IT Neighbor |2 |3 |2 |2
[II Neighbor | 4 |4 |4 | ]

“Points in perspective” principle



Actual development

* Porting in OpenAdap.net of the Rocks
Bioinformatics roll called Bio Roll containing a
suite of Bio-informatics applications, most
common!%/ in use by the bio-informatics
community.

* The list of applications is as follows:
- HMMER - From Washington University at St. Louis

- NCBI BLAST - From National Center for
Biotechnology Information

- MpIiBLAST - From Los Alamos National Laboratory

- biopython -


http://hmmer.wustl.edu/
http://www.ncbi.nlm.nih.gov/BLAST/
http://mpiblast.lanl.gov/
http://www.biopython.org/

- ClustalW - From the European Biolnformatics Institute -

- MrBayes - From School of Computational Science at
the Florida State University -

- T_Coffee - From Information Genomique et Structurale
at Centre National de la Recherche Scientifique

- Emboss - From European Molecular Biology Institute -

- Phylip - From the Dept. of Biology at the University of
Washington -

- fasta - From the University of Virginia -

- Glimmer - From Center for Bioinformatics and
Computational Biology at the University of Maryland

- %rkﬁioperl, perl-bioperl-run, perl-bioperl-gui - From


http://www.ebi.ac.uk/clustalw/
http://mrbayes.csit.fsu.edu/
http://emboss.sourceforge.net/
http://evolution.genetics.washington.edu/phylip.html
http://fasta.bioch.virginia.edu/
http://www.cbcb.umd.edu/software/glimmer/

Conclusions / Future Work

* Starting the Bioinformatics Community in the in
the OpenAdap.net framework

* We plan to port on OpenAdap.net other
algorithms developend by our group

* GMU Univ. Fairfax, Virginia USA Is starting to
develop another broker for the Bioinformatics
community gl_w_n access to their applications
and to NIH Bioinformatic data sets

* Extending the collaboration to  other
Contributors



