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Framework design at a glance

Manage arbitrary object-to-object relationships

Manage collections of arbitrary metadata and their members

Can be expanded and plugged with semantic-specific 
services

Is a logical layer and rely on an external storage system

Support replication and distribution

Support for validation (in case of XML-based metadata)
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Framework functionalities at a glance

Metadata Management
creation and removal of Metadata Collections
upload, update, removal of Metadata Objects

Relationships Management
creation and removal of nested object-to-object relationships (both at 
storage time as well as later) 
discovery and access through navigation over relationships

Brokerage (optional)
transformation and storage (if needed) of objects through pluggable 
Transformation Programs

Indexing (optional)
indexing of XML Objects and discovery through xPath/xQueries 
expressions
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Framework technology at a glance

Implemented by a set of Web Services over Java 
technology

By reference and by value support for bulk operations

Metadata are returned in (configurable) chunks 

Rely on the gCube Storage Management

Support GSI security conversations
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Metadata Example 1
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Metadata Example 2
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Metadata Example 3
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Usage stories: metadata management

The Metadata Catalog service manages the lifecycle of Metadata 
Objects, Metadata Collections and their relationships

In the Diligent infrastructure:

objects uploaded and connected with the objects they describe:
o over 500.000 in the testing infrastructure
o 179.712 in the PPS infrastructure (62 distinct metadata formats)

upload time (average over 3 months):
o 750 ms /obj  – to upload chunks of 5k docs (generic structure)
o 1,4 s /obj – to upload and index chunks of 5k docs (generic structure)
o 430 ms /obj – to upload and index chunks of 200k docs (predefined structure)

retrieval time (average over 3 months)
o 100 ms /obj – to return the first chunk of metadata objects
o 11 ms /obj – to return subsequent chunks  
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Usage stories: metadata transformations

The Metadata Broker service can transform Metadata Objects coming 
from external locations

o single metadata records or entire chunks passed by reference or by value
from internal locations

o Metadata Collections passed by reference

In the Diligent infrastructure:

Collections > 100k objects have been transformed

18 Transformation Programs have been defined
o (DIMAP -> DC), (DC -> ES), (ISO19115 -> Rowset), (DIMAP -> Rowset), 

(DIMAP -> ES), (TEI -> DC), etc.

transformation time (average over 3 months):
o 3 ms /obj
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Usage stories: indexing

The XMLIndexer service can index XML Metadata Objects with 
arbitrary schemas

In the Diligent infrastructure: 

xQueries response time (average):
o 180 ms /obj to retrieve the 1st chunk
o 16 ms /obj  to retrieve subsequent chunks 

served XQueries/XPath expressions per day (average over 3 
months) : 

o ~ 8120 – 1 query every 10,64 s

indexing time (average over 3 months): 
o 700 ms /obj per chunk of 4.5k objects
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Usage stories: annotation

Annotation Management is a domain-specific service built on top of 
the Metadata framework
designed to enrich data and metadata object with additional  
information, e.g.

o data provenance
o process information

composed by an Annotation Back-end and an optional to use 
Annotation Front-end pluggable in any JSR168 Portal
generates metadata objects managed by the lower layer services 
of the gCubeMF

In the Diligent infrastructure:
used to create human generated annotations treated as specialized 
metadata object with is-annotated-by relationships
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Usage stories: pluggability

Metadata brokerage has allowed the run time creation of 
specialized Indices like:

Geo-Indices
o geo Rowset format generated from 

• Dimap
• ISO 19115
• EIDB

Interoperable Indices
o Rowset format generated from any other

gCube Metadata Framework
6 November, 2008



14
www.gcube-system.org

gCubeMF goes in operation

D4Science project will put in production the gCubeMF
“The project will deploy, progressively consolidate and 
expand the e-Infrastructures built so far by the EGEE 
and DILIGENT projects so that they address the needs 
of several new scientific communities affiliated with the 
broad disciplines of Environmental Monitoring and 
Fishery Resources Management”
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gCubeMF goes in operation

Fishery Resources Management 
Regional RFB’s
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gCubeMF goes in operation
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QUESTIONS ?
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