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Multidisciplinary → issues

Domain

• Scientific paradigms
• Methods and algorithms
• Data analysis techniques

• Methods
• Tools
• SW environments

• Formats
• Schemas
• Procedures
• Semantics

Data Technology
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Support virtual, distributed
experiments in neuroscience

Multiscale approach

Multimodal analysis

Multicentric data

Data integration

Collaborative tools

Extensibility requests

Scalability issues

Complexity
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Goals

• to fully support medical research  during neuroinformatics 

and bioinformatics multidisciplinary  studies also 
providing integrated services and tools;

• to handle multimodal/multiscale data and metadata, 
enabling the injection in the repository of several different 
data types according to structured schemas;

 

• to be highly extensible, designed in a very 
general way  in order to be able to fit different 
requirements coming from a large variety of applications 
simply through a custom configuration.
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State of art

➢ Data models

➢ Ontologies

➢ Data Grid

XCEDE  (XML-based Clinical and Experimental           
      Data Exchange)

FuGE    (The Functional Genomics Experiment)

OBI  (Ontology for Biomedical Investigations)

Sequence Ontology 

gLite by EGEE (SRM, DPM, ...)

iRODS by Teragrid (derived from SRB - Storage 
Resource Broker, form the same group at San Diego 
Supercomputing Center)
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Process: structured sequence of processes and events

• Designed to be highly flexible and easily extensible
• A multipurpose taxonomic schema composed by generic objects:

Event: single step of the process

Satisfy extensibility:
Process-event model

The model connect 
processes, events and 
data

Example: a pre-surgical assessment 
(process) is made by several data 
acquisition and processing events

PROCESS

SUB-PROCESSES

EVENTS
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Data extensibility
in practice

DBXML

XSL
Transformation

Data type
creation form

Automatically
created form
for data input

XML
+

Ad hoc structuresAdmin / Power user

Medical user
NO pre-existent
data types
Repository can store
anything (almost...)
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Architecture

Application Domain, based on 
EnginFrame technologies

Repository Domain, based on the 
developed web app
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DataGrid: why iRods?

 iRODS
(the Integrated Rule-Oriented Data System ( http://www.irods.org )

                                                 
• lightweight (13.3MB package...)
• Stable and flexible
• it handles metadata (gLite needs to use additional 

components);
• it permits to use heterogeneous storage resources;
• it permits to easily perform operations on the stored data and 

metadata (the “Rule Engine”);
• it doesn’t bind to use a specific infrastructure;
• it supports GSI (Grid Security Infrastructure) as an 

authentication method;
• Interesting Roadmap (DropBox like drag&drop, ...)

http://www.irods.org/
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Use Case

Discover
Biomarkers, 
new diagnosis 
criteria

Understand 
development of 
mild cognitive 
impairment 
(MCI) to 
Alzheimer’s 
disease (AD)
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Results



12

Manage users, groups, 
permissions

Groups

Functions

Pages

Operators
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Manage Processes / events
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Creation of new data type

Ontology

Link data
to processes
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Input new data

Upload one or 
more files

Insertion of metadata defined during data type creation

Data type
selection
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Exploit Web services

Real time query NCBI to retrieve 
needed information
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Support everyday tasks

Integrated 
visualization
of external 
sources 
within
the system
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Every everyday task!

Find bio-samples by 
location, FedEx number, 
patient code, ...



19

Smart search engine

• data types
• data types attribute values
• diagnosis and patients attributes

Query data by integrating:
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Scenario 4:
Overview on patient

Browse results and look at both clinical 
and genetic data
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Data visualization

•  Remote Desktop run visualization applications 
for complex data
•  Advanced OpenGL enabled viewer available in 
EnginFrame
•  Exploit remote visualization clusters

“in line” visualization for simple data
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Thank you!

  Thank you!

Q&A
   ivan.porro@unige.it


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22

