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Presentation Overview
 The Problem Domain Introducing (Digital) Metadata Metadata Curation – Rationale & Definition Core Requirements of Metadata Curation Current State of Play Metadata Curation Record Metadata Schema Mapping Tool Future Plan
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The Problem Domain
 Phenomenal data deluge over the past decade Main Reason - exponential increase in
 computing power and communication bandwidth
 One of the major contributors is e-Science Examples -
 -Atlas Datastore of CCLRC’s e-Science centre
 -The Sanger Centre at Hinxton near Cambridge
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The Problem Domain -The Task
 Scientific data needs to be preserved and made available over the long-term to serve it to the future generations of scientists and researchers.
 Benefits are manifold -- Efficient utilization of data- Avoid the cost of data regeneration- High quality future research and
 experiments in both same and cross-discipline environments.
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The Problem Domain - Challenges & Solution
 Ensuring data accessibility and availability over time
 Ensuring data quality and integrity over time
 Notwithstanding rapid evolution and enhancements in related technologies and data formats
 Solution – Long-term Digital (Data) Curation (Preservation)

Page 7
						

Introducing (Digital) Metadata
 Data about Data – ubiquitous definition ‘aboutness' depends on the application, and
 leads to the multiplicity of different metadata classifications
 The prefix meta expresses reflexive application of a concept (i.e. data) to itself
 Importance of Metadata in Digital Curation-Discovery & Accessibility of data-Appropriate & efficient use of data-Enrichment & Preservation of data
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Digital Metadata Defined
 Structured and standardized information
 Crafted specifically to describe another digital resource
 To aid in the intelligent, efficient and enhanced discovery, retrieval, use and preservation of that resource over time.
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Metadata Curation - Rationale
 To ascertain and/or enhance metadata quality & integrity to ensure consistency with data
 To ascertain efficient search-ability of metadata
 Intelligent and efficient metadata management, i.e. Creation, updates etc.
 Long-term preservation of metadata To aid data Curation
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Metadata Curation Defined
 An inherent part of a digital curation process
 Continuous management of metadata (which involves its creation and/or capturing as well as assuring its overall integrity)
 Over the life-cycle of the digital materials that metadata describes
 Ensuring suitability of metadata for facilitating the intelligent, efficient and enhanced discovery, retrieval, use and preservation of digital materials over time.
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Core Requirements of Long-term Metadata Curation
 Metadata Standard (s). Long-term Metadata Preservation
 - Migration or Emulation?- Tracking & Migrating changes to
 metadata itself Metadata Quality Assurance
 - Syntactic Validation- Semantic Validation- Metadata Authentication

Page 12
						

Core Requirements of Long-term Metadata Curation
 Metadata Versioning Metadata Curation Policy Audit Trailing & Provenance Tracking Access Control & Constraints

Page 13
						

Current State of Play
 Recognised Metadata Standards
 - Main focus is on Data Preservation
 - Lack of appropriate elements to capture meta-metadata
 - Lack of sufficient elements to record metadata version information
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Current State of Play Contd.
 Strategies for Metadata Migration- XSLT approach (IMS Metadata Group, http://www.imsglobal.org/metadata/)- XML specific- short term, i.e. problem may recur due
 to XML version change Semantic Validation of Metadata (Automated)
 - Limited to automatically checking metadata record’s conformance against schema, vocabulary etc.
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Metadata Curation Record (MCR)
 Metadata Curation Record
 General Availability Preservation Curation
 …… …… ……
 Life-Cycle Annotation Meta-Metadata
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MCR - The Rationale
 The term “Information” is crucial and instrumental in long-term digital curation.
 MCR provides information about both digital objects and associated metadata to aid long-term digital curation.
 Approach employed:
 - Examine a range of different existing well-known metadata schemas, e.g. DC, DCC RI, IEEE LOM etc.
 - import the most relevant elements (in terms of curation, preservation and accessibility) from them.
 - avoid wheel re-invention.
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MCR - Applicability
 Framework for Metadata creation tools & search engines (within curation systems).
 Caters for both new (full version) and existing (customised version) standalone and distributed metadata systems.
 My PhD proposes a standalone Metadata Curation System
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MCR in a Metadata Curation System
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Metadata Mapping Tool - Motivation & Rationale
 Long-term Metadata Preservation- Migration is currently the most viable approach -
 involves mapping/copying metadata from old format to a newer format
 - Classic Migration issue: tracking or migrating changes to the metadata itself
 - Therefore, curation-aware migration strategy is needed Existing Schema Mapping tools –
 - E.g. Altova MapForce, SwissSQL etc.- Facilitate cross-database (e.g. Oracle to DB2) as well as
 cross-schema type (e.g. XML to database schema) migration
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Motivation & Rationale Contd.
 Efficient in finding direct or obvious matches between two metadata schemas.
 However, lack the ability to determine in-direct or non-obvious matches between two metadata schemas.
 DATAFILE1
 PK ID
 NAME URI RUN_NUMBER TITLE START_TIME FINISH_TIME DURATION FORMAT DATAFILE_TYPE_ID DATAFILE_TIME DATAFILE_UPDATE_TIME DATAFILE_SIZE CHECKSUM CHECKSUM_TYPE SIGNATURE SIGNATURE_TYPE COMMENTS
 DATAFILE2
 PK ID
 NAME DATAFILE_VERSION URI DATAFILE_FORMAT DATAFILE_TYPE DATAFILE_CREATE_TIME DATAFILE_MODIFY_TIME DATAFILE_SIZE CHECKSUM CHECKSUM_TYPE SIGNATURE SIGNATURE_TYPE LAST_MODIFY_TIME LAST_MODIFIER_ID COMMENTS
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Metadata Schema Mapping Tool - Overview
 Determines direct matches between schemas Employs regular expression driven algorithm
 to find all possible in-direct matches between two metadata schemas
 Calculates mapping rules based on the match results
 Finally, migrates metadata from the source schema to the destination schema.
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Metadata Schema Mapping Tool - Usefulness
 Easier and relatively less labour-intensive means (than the commercial tools) of identifying and reconciling complex and “non-obvious” differences between schemas.
 Effectively facilitates more accurate migration of data More declarative accessibility of the datasets to the
 data users In a curation system, it would be used as a metadata
 migration tool to deal with metadata schema change
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Metadata Schema Mapping Tool – Screen shot

Page 24
						

Future Plan
 Design & Development of the Metadata Curation Model.
 -a curation-aware metadata framework based on the MCR.
 -efficient post-creation metadata quality assurance mechanisms.
 -suitable metadata versioning techniques. The first draft of the model has already been designed
 as an extension to the OAIS reference model. The model is only focused on the curation of metadata
 and does not assume the responsibility of curation of the data that the metadata describes.
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Conclusions
 Efficient & effective long-term metadata curation is a key component of successful preservation, enrichment and access of digital information in the long term.
 No accepted approach or method till date exists for long-term metadata curation
 Emphasis is on the necessity of an appropriate metadata standard and an efficient system
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