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Evolution of distributed computing 

3 

Mainframe 

Computing 

80’s-90’s 

Cluster 

Computing 

90’s-00’s 

Grid 

Computing 

00’s-10’s 

Cloud 

Computing 

Cost of hw 

Cost of networks 

Power of COTS  

WAN bandwidth 



CNGrid 

NKN & 

Garuda 

EUAsiaGrid 

SAGrid & 

SANREN 
GISELA 

4 

The “Global” Grid 

http://www.egi.eu/


The “non-Global” middleware 
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http://www.egi.eu/


Using Grids is not straightforward  



The eResearch2020 report 
(http://www.eresearch2020.eu/eResearch%20Brochure%20EN.pdf) 

• Some barriers in the adoption of Grids: 
 Changes on Grids means changes on applications 

 Time required to adapt usual workflows 

 Lack of structure to support anonymous access 

 Download and installation of applications 

 Interface 

 Slow to get to compared to other resources 

 Difficult to use in the beginning 

 Time spent to get the application compiled and 

running 
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Some figures… 
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The path to technology uptake –  

Where are we with e-Infrastructures ? 

The Rogers “bell-shape” curve - Rogers, E. M. (1962), “Diffusion of Innovations”, Glencoe: Free Press. 
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IT acceptance model 

Davis, F. D. (1989), "Perceived usefulness, perceived ease of use, and user acceptance of information technology",  MIS Quarterly 13(3): 319–340 

Development of  

web browsers 

The World Wide Web 

– the Web 
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The evolution leap in web browsers 

evolution leap 
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Community-driven web portals have started 

to integrate Grid Tools and Applications 

“A Science Gateway is a community-developed set of 

tools, applications, and data that is integrated via a 

portal or a suite of applications, usually in a graphical 

user interface, that is further customized to meet the 

needs of a specific community.” 
Teragrid/XSEDE 
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Davis, F. D. (1989), "Perceived usefulness, perceived ease of use, and user acceptance of information technology",  MIS Quarterly 13(3): 319–340 

Development of  

Science Gateways 

Requirement  

for sustainability 

IT acceptance model – the Grid 
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Primary requirement: building Science 

Gateways should be like playing with  
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• Standards 

• Simplicity 

• Easiness of use 

• Re-usability 



The Catania  

Science Gateway framework 
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Identity Federations 
(https://refeds.org) 

An Identity Federation consists of  “[…] the agreements, 

standards, and technologies that make identity and 

entitlements portable across autonomous domains.” 
Burton Group 



Official Identity Federations currently 

supported by Catania Science Gateways 
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In progress 



Identity Federations in the world 
(https://refeds.org) 
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16 million people worldwide 



Uptake of Catania Science Gateways 
(as of the end of 2012) 

Users from 219 Organisations in 47 Countries 

12 Science Gateways in production; 4 in preparation 
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The DECIDE Use Case 
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 Hide complexity to end users 

 Web interface easy to use and ubiquitously accessible 

Distributed 

 reference DBs 



The DECIDE Science Gateway 
(http://applications.eu-decide.eu) 
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The DECIDE Science Gateway in action 
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The DECIDE Science Gateway in action 
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The DECIDE Science Gateway in action 
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The DECIDE Science Gateway in action 
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The DECIDE Science Gateway in action 
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The IOERT Use Case 
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LAboratorio di Tecnologie 

Oncologiche (LATO)                       

@ HSR Giglio - Cefalù (PA) 

Consorzio COMETA- Catania 



The Intra-Operative Electron Radio-Therapy  

(IOERT) technique in a nutshell 
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 Intra-Operative Electron Radiotherapy (IOERT) is an advanced 

radiation therapy technique that allows treatment of tumors after surgery, 

directly in the surgery room, delivering a high dose to the target (Veronesi et 

al., 2001); 

 Treatment of breast,  stomach,  prostate 

cancers; 

 The electron beam is produced through 

dedicated and mobile accelerators, such as 

NOVAC7 (NRT,  Aprilia - Italy); 

Electron beams of 4, 6, 8 e 10 MeV with 

different diameters  (from 3 to 10 cm) and 

slant angles collimators (0°, 15°, 22.5°, 30° 

and 45°) 

 

 



Clinical Activities 
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Therapeutic 

Dose 

OPTIMIZATION 
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Radio-

Protection 

Clinical 

NOVAC7 
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     fast but not very precise (TPS) 

 No commercial  

software available 

Clinicians & Medical Physics 
Requested Times : ≤ 24 hours 

Clinicians & 
Medical Physics 
Requested Times : 
≤ 1 month 
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Technological Activities 

Beam 

collimation 

systems  

Design Studies 

Patient and 

worker radio-

protection 

Technology 
 

 No commercial software available 

Company Requested 
Times : 1 - 6 months 

Research 
Community 
Requested Times : 
6 - 12 months 



The IOERT simulator with Geant4 
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running on http://gw.ct.infn.it  

It provides some 
explanation about 
the application 

The IOERT Science Gateway in action 

http://gw.ct.infn.it/
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The IOERT Science Gateway in action 

running on http://gw.ct.infn.it  

Uploading a 
GEANT4 macro 
as ASCII file or 
via the text-area 

# of Monte Carlo 
jobs to submit 

Job description 

Enable e-mail 
notification 

http://gw.ct.infn.it/
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The IOERT Science Gateway in action 

18,938 h Wallclock Time used; 1,947 jobs submitted;  
36.4 GB raw data produced; average rate 934.7 MB/day 



Summary and conclusions 

 e-Infrastructures can be very beneficial platforms for many 

users, provided they are really «easy to use» and users are 

at their centre 

 The Catania Science Gateway framework, with support for 

Identity Federations, changes the way e-Infrastructures can 

be used, hugely widening their potential user base across 

continents and organisations, especially non-IT experts  

 The adoption of standards (JSR 286, SAGA, SAML, etc.) 

represents a concrete investment towards sustainability 

 Concrete use cases demonstrate the usefulness of the 

Science Gateway paradigm for next generation e-health 
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Thank you ! 
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