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A user friendly web-based service for early diagnosis
and research on Alzheimer’s disease

DECIDE
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DECIDE in a Nutshell

Creation of a e-Infrastructure and service dedicated to
research and early diagnosis

= Currently focusing on AD and other neurodegenerative diseases
= AD is one of EU’s greatest challenges for the next few years

= Intended not only for research purposes, but for the
exploitation into clinical practice

= Started on: 1st September 2010
= Duration: 30 Months (through end 02/2013)

= (Co-ordinated by GARR, COMETA has the technical
coordination

= Scientific Coordination by the neuGRID Principal Investigator

= Involves 13 European Partners + European NoE of research
and healthcare centres specialised on AD + the European
network of patient advocate societies
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A vertical approach to e-Health, targeting the needs of neuroscientists community =
through the provisioning of an e-Infrastructure aimed at supporting them in the daily
execution of the diagnosis
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The DECIDE Service Concept
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® Secure exploitation of large multimodal reference databases of
normal subjects and patients
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Grid technology and Science Gateway
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= Grid technology is used behind the scenes:
» Fine-grained authorization control

= Sharing of reference datasets while preserving ownership
= “"Normal” data does not leave hospital

= The DECIDE Science Gateway makes the Grid usable by
non-ICT users

= Identity federations, for authentication: authorization
handled separately

= Based on robot certificates, no personal certificates
involved

= Simplifies job handling (no .jdl, minimized interactions)
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DECIDE Applications
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& GridSPM: specifically designed for SPECT and PET
neurological clinical images provides an SPM analysis for the
early diagnosis of Alzheimer Disease

& GridEEG: implements EEG processing algorithms with the
aim of detecting early symptoms of Alzheimer Disease and
distinguishing different forms of degenerative impairment

& GridANN4AD: concerns the analysis of PET biomarkers in
Neurological and Psychiatric Disorders and provides a
classification of suspected patients through an Artificial
Neural Network

& GridMRIseg and GridGDI: for the volumetric analysis of MRI
images.
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Science Gateway: applications

Interfaccia “Physician’:

ottimizzata per prassi clinica

Technical Wiki
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convolved with 3 Gaussian kemelin order to reduce artefacts due o noise dependency and to
improve spatial normalzation.
3. Statistical procedures (statistical test wsing Generalized Linear Model) are applied on normalzed and
smoothed PET/SPECT images in order to obtsin & statistics] parametric map for the effect of
ameters intsrest. A report in PDF format is generated, consisting of maps showing the effect of interest
overlapped and co-registersd on 3 standard anatomical template. “ou will be allowed to download this
TEport.

:= DECIDE Science Gateway [ Grid 5PM - et Pa

Grid SPM )
How to run the analysis
Welcome to the Grid S5PM DECIDE service. You are running the servics in physician mode.

Please upload your patient’s data, choosing the appropriate file. Images have to be submitted both in
PuerSE DICOM and Interfile format. DICOM and Interfile format have to be archived together in tgz format.

Follow the infon r anzhysiz and retrizve results.

This service allows the statistics] anahysis of SPECT and PET carebral images through the Statistical
Farameter Mapping {SFM) systam.

- . . MNormal subjects filter selection
The use of the service is allowed to certified and authorized users.

The workflow of the service consists into: Flease select: | No, use all available subjects

. Data wpload step: your PET/SPECT images have to be submitted to the system via the upload form.

3 e i » ) note that currentdy filters are nor applied due o d number of normal
The system suthomaticalhy performs a pre-processing/2C step: submitted PET/SPECT images

ra

- =F" - ) . subjecs?
underwent 5 process of spatisl normalizstion to & template, in order to be co-registrated in the same =
stersotaxic space, as the normal subject images. Mormalzed PET/SPECT images have to be Cantrols are shown for training purpose.
".'-.1; Joites: convolved with 3 Gaussian kemnel in order to reduce artefacts dus to noise dependency and to
improve spatial normalization.
& Jonskp 3. Statistics] procedures [statistical test using Generslized Linear Model) are applizd on normalized and .
_ smoothed PET/SFECT images in order to obtain 3 statistical parametric map for the effect of Upload here your 5FM data archive
U L] interest. A report in PDF format is genersted, consisting of maps showing the effect of interest
@ o tr::-\..';rrl\tapped and co-registersd on 3 standard anatomical template. You will be sllowsd to download this ‘Belect yout SPM data archive in DI tgz format:

Esame\ZIP\pt15FE2 7| Sfogia.

How to run the analysis

Start analysis |

This 7 A i
ssaniﬂ-_ eduGAIN service b 4 -

Cremr AT - eriart - s
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Science Gateway: job list
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VEY CECIDE Home | Propct | Documents Technical Wiki

ECIDE

Diagnostic Enhancement of Confidence by
an International Distributed Environment

= Menu MyJobs &

m Dione Jobs List

The il DKW SHOWS e SIS o your Jos.
Statuces are automatically updsted suery 5 minutes S0 Bhare ks no RRad b rekad Tils page more fraguantly

Copy | Print Save Search:

<o Show | 10 El entries.

Y
@ s Application Mame £ User Descrigion = S =
GridSPM GridSPM Matlab Jeb 2012-06-21-002Z505 2012-05-20 X2:28:1 SUBMITTED
U ] GridSPM GridSPM Matlab Job 2012-05-21-002818 2012-05-20 X2:28: SUBMITTED
@ Help GridSPM GridSPM Matlab Job 2012-05-21-0027T32 2012-05-20 X2:2T: RUNNING
GridANN4ND GridANMN4ND Job 2012-03-25-162350 2012-03-29 14:23:5 ,;}r

Showing 1 to 4 of 4 entries M

Thiz i= an iﬂ- ‘:Eduﬁ-&.h\wl s=rvice 1 -
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Creazione di un database di studi RM in soggetti in eta
pediatrica normali e affetti da malattie neurologiche
rare

DB-PEDIATRICO
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DB pediatrico
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= Progetto di RF per la creazione di database di
studi RM a 1.5T e 3T:

= Malattie rare neurologiche (<5/10000 casi); con
0 senza diagnosi accertata

= “normali”, in diverse fasce di eta’

= [ casi registrati potranno inoltre avere ulteriori
informazioni: anamnesi, genetica, clinica, ...
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DB pediatrico

=
=
=
= Ruolo di GARR:
= Gestione infrastruttura di rete, collegamento
ulteriori sedi
= Applicazione di tecnologie di calcolo distribuito
per la condivisione di archivi digitali
= Fornitura di storage (ad alte prestazioni per il
DB, ad alta capacita’ per i dati)
12
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Condivisione files di grosse dimensioni

FILESENDER
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dll % https//filesender.garr.it/ P~a@aBIX

X FileSender Federato GARR |

mplesaml/module.php/c O ~ @ B & X | 'S Select Your Login Provider X
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"-? FILESENDER 339‘?- * >GARR

Help | About Sign in to Filesender GARR

Select your Providar

0 B italy

Universita di Trisste
01 iEaly

FileSender GARR

Filesender & un modo sicuro di condividere grossi file
con tutti! Premete Logon per caricare i vostri file o
invitate qualcuno a spedirvi un file
FileSender & un servizio IDEM
Filesender is a secure way to share large file with
anyone! Click Logon to upload your file or invite
someone to send you a file
Filesender is an IDEM service

Universita Politecnica delle Marche
0 B italy

CNR Cens
01 italy

CNR lstituto di Virologia Vegetale
0 B italy

CASPUR
01 italy

ISTAT
B R itsly

Universita di Roma TRE
0 B italy

m

Logon

lefitute Mazionale di Fizica Nucleare
01 iEaly

GARR
0 B italy

b Pleaee halp, | cannot ind my provider

https://filesender.garr.it/simplesaml/module.php/discojuice/
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Redirezione al proprio Identity Provider

(@]
Q
) @ https://idp.dir.garr.it/idp/Authn/UserPassword P~AaBcX @ Consortium GARR Identity ... * ;
" —
sslglrg“ Consortium GARR Identity Provider Login
L‘,&C{m&oﬂium
*>GARR
1 Aduto
Taze]
tsername: |aa - | 4 Pagina di supporto IdP Garr
Password: | """"" | | . Cambia/recupera la tua password
- Reset my attribute release approvals & Informazioni sul progetto IDEM
I Login |
Powered by:
330 Shibboleth
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Condivisione files

Mittente puo’ scegliere la IS hitps://ilesender garcit/ D - @BCX]S Fiesender Federato GARR

“scadenza’.
;-? FILESENDER

Hueb mmm

| | Je=. L DGARR
Mittente puo’, in un secondo .

momento: interrompere la [ e upload{] [ vouchers | ) myries | [ rogore | wry |
CondIViSione’ inviare nuova Welcome fulvio.galeazzi i.1.1 | Help
notifica, aggiungere altri Upload
destinatari. e / O =
From: ulvio.galeazzi@garr.i )
@ Seff =

Subject: [(Optional)

Destinatari ricevono mail con Message: (Optional) © =

URL personalizzato. — O -
File to Upload: Browse

Mittente riceve notifica per i

ccept the terms and conditions of this service

ciascun accesso al file da
parte di ciascun destinatario.

L'utfizzo del servizio deve rispettare le AUP generali di uso -

defla rete GARR. L'accesso &' limitato 2i membri dellz

derazione IDEM. Per ulteriori informazioni sulle AuP

Possibile inviare Voucher per permettere a utenti non-IDEM di condividere file. 16
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Prototipo di Storage Cloud con accesso IDEM

GARRBOX
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Requisiti funzionali richiest
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Autenticazione e autorizzazione sicure: a granularita fine dal gruppo

al singolo utente, modifica dinamica delle modalita di accesso
Canali di accesso multipli: browser, mobile, CLI, accesso a blocchi
Integrita e cifratura di metadati-dati

Logging degli accessi ai file

Web Mmmm

e o s W
"] GARRbox - Roma PoP - recycle_bin x |[j GARRbox - Milano PoP - Cisco x| +
\(- D infn.it | https://garrbox.mib.infn.it/Z1 [ | |".| - Google /°| a n' - |~
= B *v i =] B o r ® ] e <
Left Pane  Display Upioad Download Openin.. Share... Mew Dir  Rename Copy Move Delete User Info About Logout
ﬂ\ repo_farina w| || ftestingGARRDox/Cisco ] (.\ Logged as farina@garr.it «
& | Folders Filename Size Tvpe Modified Dimensions
(=] repo_farina [F7 Agorithms_and_Pseudocode_files Directory ZO1Z/04/19 10:47
+ B ITIL V3 - New B cloud_enablement_services_aag.pdf 306,8 Kb PDF File 2012704719 10:47
+- [ PriMngmt_e_techwriting | Data Center and Virtualization Partner Ecosystem - Cisca Systems.pdf 26,94 Kb PDF File 2012/04/19 10:47
+- [ ResearchPriMngmt >/ ds3105_1110_FlexPod.pdf 245,42 Kb PDF File 2012/04/19 10:47
—— [ testingGARRbOx » external_casestudy_molina_dc_nov2010. pdf 541,51 kb PDF File 2012/04/19 10:47
— E Cisco = Migration_of_Enterprise_Apps_to_Cloud_White_Paper.pdf 1,64 Mb PDF File 2012/04/19 10:47
+- [ Mgorithms_and_Pseudocod # services_cloud_enablement_overview_enterprise.pdf 295,89 Kb PDF File 2012/04/19 10:50
+ E BarcelonaWs =l services_cloud_enablement_overview_service_provider.pdf 296,78 Kb PDF File 2012/04/19 10:50
+- [ cartela ¢i prova % services_cloud_enablement_white_paper_enterprise.pdf 2,09 Mb FDF File 2012/04/19 10:50
+ E new = services_cloud_enablement_white_paper_public_sector.pdf 2,13 Mb PDF File 2012/04/19 10:50
+ E test | Storage_Reference_Architecture_Sclution_Profile. pdf 1,08 Mb PDF File 2012/05/03 10:16
+ [ Recycle Bin = T5F_case_study.pdf 283,98 Kb PDF File 2012/04/19 10:50
..... =l vee_vblock_infrastructure_brochure.pdf 163,29 Kb PDF File 2012/04/19 10:50
Details 5! white_paper_c11-617239.pdf 878,02 Kb PDF File 2012/04/19 10:50
/ D) 1 8
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https://garrbox.dir.garr.it/

L"approccio architetturale proposto
= Architettura a strati

B MMM

Cloud Storage User

= Ogni strato

= Chiaramente definito da interfacce

= Protocolli e tecnologie interne sostituibili
senza impatto sugli altri strati

Wehfh-'lﬂbile}li Amazon 53
Service Frontend

Loadbalancing & High Availability
far the frontends

= Resilienza interna

Presentazione

Astrazione &

Cloud Storage peer site

Aggregazione
(- Starage Head Nodes [/ Wiz -}
o . ~/
1 HP— l/’- — ﬂ\\
Risorse fisiche o-ow] <5 5|-fom]
StTow| Eom] 2w
zl o] om| 2 {tam 19
M Physical storage resources v . .
¢ ¢ Consortium Fulvio Galeazzi

*$GARR 3° Conferenza Nazionale Ricerca Sanitaria, Cernobbio, 12.11.2012



Il prototipo GARRbox oggi

= Attivo per lo staff GARR: 15-20 utenti, 10 GB %
= Upload/download, ricerca e manipolazione dati da browser e client S3 g
= Condivisione di file e di cartelle =
= Uso di IDEM
= Sharing di file con chiunque, cartelle condivise in base al PrincipalName IDEM
= Autenticazione e diritto di accesso web, creazione delle chiavi S3
= Quote differenziate per utente, gruppo ed ente
= Replica locale e geografica
=  Primi test su efficienza e resilienza hanno dato risultati promettenti
= Resilienza dei singoli brick dei volumi cloud,
= Saturazione della banda in data transfer
= Linee di sviluppo:
= Resilienza, bilanciamento del carico, assessment sicurezza, cifratura lato client e lato
server, multi-tenancy... 20
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creenshots

| Fictox - ML TR T T W | G E
ﬂgmkmm-nnmpop-r xlDGARRbm(-MilanoPoP- PriMngmt_e... x | + — E
— - 2
\ (‘ O infnit | hitps://garrbox.mib.infr.it/#2 e ‘ ';.,' ~ Google P| L LD
f=+] ﬁ
- I
—
repo_farina w | | F| /PriMngmt_e_techWriting LSS Logged as farina@garr.it v
Folders Filename Size Type Modified Dimensions
[Addison Wesley] Enterprise Integration Patterns - Designing, Building, and D« 5,49 Mb File 20112/05/08 16:57
+ B T V3 - i agilcUP.zip g Upioad & fie 2012/05/08 16:58
- 5] priMngmt_e_techWriting > APractical.( File 2012/05/08 16:57 L
- ds-2406-it.pdf i
55 agilslp.z ~ Basi di Dati - File 2012/05/08 16:57
7 o agielP.zip x e 100% [done]
+ » Beyond.Bule B File 2012/05/08 16:57
% ds-2568-it.pdf
- > Computer Ne 4 - T L [sending] File 2012705/08 16:56
= distributed_ ds-2573-it. pdf File 2012/05/08 16:57
send ® ’
' ' [ready]
#> DistributedS File 2012/05/08 16:58
ds-2721-it.pdf i
~ KanbanAndSc x , , [ready] File 2012/05/08 16:57
+ B ca . kanbandevek o coapr 2012/05/08 16:57
+— [ new Kurose__top ' ' [ready] 2012/05/08 16:57
7 Managing sw §¢ | d5-3001.pdf File 2012/05/08 16:58
) : . ] [ready]
Details g #> PERT_CPM_le i File 20112/05/08 16:58
Folders 0 - PMBOK3.pdf Options File count : 14 Total size : .55 Mb - File 2012/05/08 16:57
Upioaded : 5% 1t
Files 18 > PMBOK 4th E Close = 1 Upioa, = File 2012/05/08 16:57
Total size: 334.09 MB Redistributal 2012/05/08 16:57
# Scrum Rules Cheat Sheet.pdf 59,12 Kb PDF File 2012/05/08 16:57
> Stuart Russel and Peter Norvig - Artificial Inteligence - A Modern Approach (3 44,8 Mb PDF File 2012/05/08 16:57
0
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Screenshots

S — — ¥ . EIEIRES) 2
x l ) GARRbox - Milano PoP - PriMngmt_e... x I + l t -E
| (- ] infniit https://garrbox.mib.infn.it/#1 srw @ -;'- Google p‘ #® B - - ) D
6 < 3
Copy About  Logout a?
——
repo_farina w || /PriMngmt_e_techWriting Logged as farina@garr.it «
Folders Filename Size Type Modified Dimensions
Snare... B . . L . . I
(=] rep Nesley] Enterprise Integration Patterns - Designing, Building, and D« 5,49 Mb File 2012/05/08 16:57
+ E Fill optional fields P 498,74 Kb ZIP file 2012/05/08 16:58
avs) 3 — -
- B ) o a.Cuiced| (- Compaosizione di: [ want to share a file in GARRbox with You! lﬂlﬂg i
. Expiration | ti- mocell Eile Modifica Visualizza Inserisci Formato QOpzieni OpepPGP Strumenti  Aiuto
+— et Paind B 1nvia | « Ortografia 0] Allega - ‘ﬂDpenPGP < B SMIME - [l salva -
+ Copy the URL below: Metworll Da:  Fabio Farina <fabio.farina@garr.it> forino @gamit -
+ |https:ffgarrbm(.lmb.1nfn.1tf!dalaf5ha|‘ D wd_agile_t - Rispondia || & fabiofarina@garr.it |
6| sdScrumPy| [ T A || & garrbox@garr.it s
— | bpdf ]
| [ ds-2568-it.pdf |
7 ds-2573-it.pdf Oggetto:  [want to share a file in GARRbox with You!
“““ & ds-2721-it.pdf Preformattato - Larghezza variabile & -_ A' A‘ ~ - ©'
[ Dstails L[ ds29mapef G e
https://garrbox.mib.infn.it//data/share/b698248611bbb338715ac1b5c375e3ac.php?lang=en =
> ds-3001.pdr
7 ds-3043-exchange! :: _________________________________________
= ds-3044-gesktop.pf | Fabio Farina, PhD
Consortium GARR
) ds-3045-sk | - N N - =
File Info - =P8l tdificio U2 - Piazza della Scienza 3 =
~ ds-3046-sharepoinf | I-26126 Milano - Italia
Mame A Practical Guide.to.Distributed. 5 4o 2007 mtrastrl tel. :39_?2’6448_2.§}5
Size 3,04 Mb fax +39-86 6448.2463
' 2 ds-3231-it.pdf e-mail: fabio.farina@garr.it
Last contact: i
=t 0120508 18:57 5 Kanbananascrum-f)| SKYPe contact: farinafa L
Modif. e mememmememe-
k -
Type PDF File
Kurose__top_10_f & 655 i
Actions
- ranagng oz R TR I R R
Download
G e ~! NetApp--ds-3038. pdf 185,32 Kb PDF File 2012/05/08 19:21
R RGeS choniinfzy T =] nEnT_con tean nas 1E ne un DRE Ein 2017 06 0@ 1£.E0 |
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Screenshots

T — T T — . - — E
[Frero > =le
I
[ Local Logout x IC]GARRbox- Milano PoP - / x| + E
-
6( (Jinfnit | https://garrbox.mib.infn.it/#0 c \ t.:" Google P‘ A B - LQ
- ¢ o 9 r o 0 < = |
Dy e:vz,‘ Upload Share Rename Copy Move User Info About Logt L
—
repo_farina w | |4 /repo_farina o ¢ Lo as farina@garr.it
ize Dimensions
BRITIL V3 - New Directory /05708 17:04
— Share... 3]
{7 PriMngmt_e_techWriting Directory 2012/05/08 19:21
Vriting "] ResearchPriMngmt LR ssed Directory 2012/05/08 17:05
[ testingGARRbOX % Stop Sharing Directory 2012/05/08 16:52
Small_FEDERICA_template_ = b File 2012/05/08 17:32
" Recycle Bin

& RecycleBin  2012/05/08 16:52
Label :|ITIL V3 - New |

Rights : | Read =

Share with: |galeazzi@garr.it
|carboni@garr.it
vocella@garr.it
|reale@garr.it

Create a temporary user

Details i —_——

Name ML V3 - New

Last Modif. 2012/05/08 17:04
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GARR

The Italian Academic & Research Network
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Grazie dell’attenzione

Riferimenti:
DECIDE https://www.eu-decide.eu/ info@eu-decide.eu
DB pediatrico - info@garr.it
FileSender https://filesender.garr.it/ filesender-service@aqarr.it
Garrbox https://qgarrbox.dir.garr.it/ garrbox@aarr.it
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