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De Roberto cultural heritage

• De Roberto, an Italian writer of the XIX/XX century, born in 
Naples, but spending his life in Catania, has left to the 
humanistic community numerous works

• Those are made up of valuable and hard-to-manage pieces: 
manuscripts, typescripts, drafts with handwritten 
corrections, magazines, cuts, sketches, photos, etc.
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Digitalize to preserve them
• Some sheets are damaged (mold, crumbed 

pieces) and need physical restoration
• Digitalization to avoid the loss of this works, 

some of them still unpublished and relevant for 
the humanistic communities
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Acquisition stage
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Acquisition stage
• Digitalization of manuscripts, typescripts, printed works

– TIFF Files, one per page, 600 dpi, about 100MB for A3
• High resolution scans for in-depth examination

– PDF, one per work, 300 dpi, varying file sizes 40-400MB
•  Overall examination of works

– 8000 sheets/scans, 3 Terabyte of disk space
– Different physical formats, A3/A4/custom size
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Acquisition stage
• Digitalization of manuscripts, typescripts, printed works

– TIFF Files, one per page, 600 dpi, about 100MB for A3
• High resolution scans for in-depth examination

– PDF, one per work, 300 dpi, varying file sizes 40-400MB
•  Overall examination of works

– 8000 sheets/scans, 3 Terabyte of disk space
– Different physical formats, A3/A4/custom size

• Embedded Metadata
– TIFF with embedded metadata to provide scan physical 

features and information about the content 
• ImageWidth, ImageHeight, XResolution, FileSize, CreationDate, ModifyDate
• Description, Keywords, CaptionWriter, Title, Author, Copyright Status, Copyright 

Notice

– Added with Photoshop after the digitalization phase (Adobe 
XMP format)
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Goals and requirements
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Goals and requirements
• Make those works accessible to the humanistic communities

– Always on-line: 24 x 365
– Available from everywhere
– Simple and easy-to-use interface for non-expert people
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Goals and requirements
• Make those works accessible to the humanistic communities

– Always on-line: 24 x 365
– Available from everywhere
– Simple and easy-to-use interface for non-expert people

• Quickly find the desired document
– Document organization according the physical and semantic metadata

• Organization by type/collections
• Dynamic filtering of search result sets according the selection of 

one or more document metadata
• Long-term preservation (digital preservation)

– Multiple copies (replicas) spread in different geographical sites
– Reliability of storage systems and replica redundancy to achieve secure 

preservation
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Data Management in Grid
• Storage Element(SE): front-end server aggregating a set 

of networked (pool) hard disks providing the illusion of a 
big (virtual) disk
 “container” of users’ files
 generally one SE per site
 mirrored disks to avoid data loss in case of hardware 

failures
 fine-grained set up of file permissions: owner, group, 

given lists of users and groups (Access Control Lists - 
ACLs)

 Keep the mapping file-physical disk of the pool

• File Catalogue: provide a unique virtual file system 
among several Storage Elements: keep track of which 
SE (or SEs) contains a given file

– keep track of replicas
– mapping file-Storage Element filename
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Data Management in Grid
• Metadata Catalogue: store and organize 

metadata of files saved on Storage Elements and 
registered on the File Catalogue
– metadata organized by “collection” (sort of directory)

 each collection has its schema, a set of defined attributes:
• es: /deroberto/scans/manuscripts 

o Title: “La lupa”
o Author: “Federico De Roberto, Giovanni Verga”
o Genre: “Tragedia Lirica”
o Pages: 34
o FileType: TIFF
o surl: srm://infn-se-01.ct.pi2s2.it/dpm/ct.pi2s2.it/home/cometa/generated/

2008-06-14/filede4d6266-56c4-4d66-95b6-3d69063ef081

– responsible to answer users’ queries against metadata 
describing files, to find out their physical location for future 
retrieval 
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What Data Grids can offer to them
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• store the 8000 scans of De Roberto Heritage         
----> Data Grid Storage Elements

What Data Grids can offer to them
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• store the 8000 scans of De Roberto Heritage         
----> Data Grid Storage Elements

• enable an ubiquitous and 24/24h access to 
scientists --->  Web Application

What Data Grids can offer to them
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gLibrary features
• INFN-developed tool totally                  based
• It allows to store, organize, browse & search and retrieve 

digital assets on a Grid environment with an intuitive front-end
• Digital Assets examples:
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Requirements for web 2.0 apps for humanities
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gLibrary as the iTunes for the Grid
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Browse & Search
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Browse & Search
• Assets can be browsed selecting a type (or collection) and selecting 

one or more filters:
– attributes of the selected types, chosen from a defined list, used to narrow 

the result set

giovedì 1 ottobre 2009



Data Grids for conservation of cultural inheritance - Conferenza GARR 09

Browse & Search
• Assets can be browsed selecting a type (or collection) and selecting 

one or more filters:
– attributes of the selected types, chosen from a defined list, used to narrow 

the result set

• Filter application is cascading and context-sensitive: the selection of 
a filter value dynamically influences subsequent filter values (“à la 
iTunes” browsing)

– Classical search by description and keywords available too
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Organize assets
• “Types” and “Collections” definition by repository 

providers/admins:
• Assets are organized by 

type:
- a list of specific attributes to 

describe each kind of asset to 
be managed by the system

- hierarchical (a child type 
shares and extend parent’s 
attributes)

- queried during searches

• and/or organized by  
collection:
- Group together 

related assets even 
of different types;

- Useful also to define 
subsets of assets 
belonging to the 
same type

- Multiple category 
assignment per asset 
(tagging like)

Collections
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Store & Retrieve
• Users can upload their local assets on one or more 

(creating replicas) Storage Elements of the Grid
– Files already on grid SE can be registered in a gLibrary 

repository by the LFC File Catalogue browser

• Download from SEs to the users’ laptop/desktop:
– selection of a replica link from a list

• Transfers are handled from the browser over HTTP/
HTTPS provided that users have their own X.509 Grid 
Certificate imported

giovedì 1 ottobre 2009



Data Grids for conservation of cultural inheritance - Conferenza GARR 09

gLibrary Architecture
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Technologies used
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Technologies used
• Web 2.0 standards:

– Javascript/AJAX/JSON on the client side
– PHP5 classes to implement business logic on the server side
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Technologies used
• Web 2.0 standards:

– Javascript/AJAX/JSON on the client side
– PHP5 classes to implement business logic on the server side

• Grid technologies:
– Storage Element SRM interface to get the TURLs (Transfer URLs)
– Transfers handled with GridFTP and X.509 cert auth HTTPS
– X.509 based Globus Security Infrastructure with the VOMS 

extensions to handle authentication and authorization (ACL based) 
on Metadata and Storage Elements

– All grid services implemented with the EGEE gLite middleware 
(DPM Storage Elements, AMGA Metadata Catalogue, LFC File 
Catalogue, VOMS Services)
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Technologies used
• Web 2.0 standards:

– Javascript/AJAX/JSON on the client side
– PHP5 classes to implement business logic on the server side

• Grid technologies:
– Storage Element SRM interface to get the TURLs (Transfer URLs)
– Transfers handled with GridFTP and X.509 cert auth HTTPS
– X.509 based Globus Security Infrastructure with the VOMS 

extensions to handle authentication and authorization (ACL based) 
on Metadata and Storage Elements

– All grid services implemented with the EGEE gLite middleware 
(DPM Storage Elements, AMGA Metadata Catalogue, LFC File 
Catalogue, VOMS Services)

• Other standards:
– Subset of XMP Metadata

• Dublin Core Metadata set will be included in the next release

–
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Metadata used in the DR digital library
• Types definition for the assets of the 

DR repository ------------------------->>>>
• Attributes definition per type. Es (manoscritti):

Attributo Valore

Title la lupa

Author federico de roberto, giovanni verga

Description manoscritto della tragedia lirica …

Keywords verismo, federico de roberto, la lupa, …

CaptionWriter stefania iannizzotto, alessandro …

CopyrightStatus copyrighted

PageNum 5

TotalPages 34

DocumentGenre tragedia lirica

PublicationYear 1916

Publsher officine tipo-litografiche barravecchia e balestrini

FileType PDF

Resolution 300

ScanQuality good

• Filter defined per 
type. Es:

- DocumentGenre
- Title
- FileType
- ScanQuality
- DocumentType
- PublicationYear
- PublicationStatus
- Publisher
- Location
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Actual Data Grid used

300+ TBytes!

COMETA Consortium Grid Infrastructure 
(completely                      based)
www.consorzio-cometa.it
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Who can benefit from gLibrary
• Community that has medium/large digital 

objects repositories to share in a short time
– files can be taken on their servers if the are 

reachable from Internet and/or moved to Grid 
SEs

• Upcoming deployment of new reps:
– Mediterranean Heritage Repository (*)
– 250.000 musical scores of ancient Neapolitan 

musicians
– digitized documents coming from Sicilian Library 

(Verga manuscripts)
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Live Demo

giovedì 1 ottobre 2009



Data Grids for conservation of cultural inheritance - Conferenza GARR 09

Live DEMO
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More screenshots...
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Other screenshots
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Questions

Thank you for the attention
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