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Executive Summary
The purpose of this report is to evaluate the first iteration of the proof-of-concept demonstrator prototype and ascertain directions for further research. 

To address the research question of how can recordkeeping metadata created in one environment be reused for different purposes across different business applications and in different environments, the research team have conceptualised a Metadata Broker; compliant with a service oriented architecture, that supplies the functionality needed to implement standards compliant metadata reuse.  The scope of the first iteration is limited to testing the translation and transformation services component of the Metadata Broker.
The chosen scenario for metadata re-use is of a policy development – publishing – archiving workflow within the National Archives of Australia. It is a common eGovernment activity and it will be generalised to remove reference to NAA-specific aspects of the scenario for the subsequent iterations of the prototype. It explores metadata re-use between three key metadata standards:-

· the Recordkeeping Metadata Standard for Commonwealth Agencies (RKMSCA),

· the Australian Government Locator Service (AGLS), and 

· the Commonwealth Record Series (CRS)
Outcomes of the first iteration include:

1. Emerging conceptualisation of the functionality of the Metadata Broker as a service(s) in a service oriented architecture. 

2. Emerging understanding of recordkeeping in the context of a service oriented architecture.

3. Successful use of XML technologies providing the foundations for compliance with a service oriented architecture.
4. Functionality based on open and non-proprietary formats and technologies supports the case for flexibility, scalability and consequently cost/benefit.
5. Envisaged prototype architecture consists of an independent interface that interacts with component based services that are loosely coupled, enabling sustainability despite an evolving application or system environment.

6. The metadata standards are not interoperable as initially assumed. 
7. Full functionality is yet to be fully realised given that the first iteration was restricted to testing only components of the Metadata Broker thus resulting in a high degree of reliance of manual intervention to enable the translation of metadata values.
8. Identified need to move away from standards based on flat and static metadata models towards multi entity and dynamic metadata models.
9. Enabling metadata interoperability is contingent on the ability to manage encoding schemes that underlie the standards.
10. A better understanding of the scenario and limitations of the scenario that can be used to hypothesis re-engineered work processes to facilitate greater functionality.
11. Identified the need to explore external points of authority that could be deployed within or externally to provide an exterior view of the organisation.

12. A more sophisticated understanding acquired of the degree and reliability of automated metadata re-use possible given fundamental differences between the metadata conceptual models.
13. Identified requirement to further develop a cost/benefit model and other criteria to evaluate the prototype.
Directions for further research for subsequent iterations include:

1. Subsequent iterations of the prototype will move into a service oriented architecture.

2. Further conceptualisation of the components/services of the Metadata Broker including the functionality to manage encoding schemes.
3. Continued use of XML and open technologies and investigation of RDF for machine processable representations.
4. Developing other components/services of the Metadata Broker – Metadata Registry.
5. Re-engineering of recordkeeping and archival processes away from the ‘paper paradigm’.
6. Development of a dynamic metadata model.
7. Develop internal metadata systems (‘enterprise knowledge map’) that can provide an exterior view of the organisation and which are needed to support implementation of a multi entity metadata standard.
8. Introducing the emerging Australian National Metadata Standard.
9. Map encoding schemes that underlie the standards and explore instances of mappings.
10. Explore different representations of the standards and different outcomes of the translations.
11. Focus on a semi-automated capture and re-use approach involving expert intervention supported by intelligent technologies and the benefits yielded. 

12. Scale up the prototype to a ‘demonstrator’ to communicate project outcomes to key audiences.
13. Develop a framework or model to evaluate the prototype and to make a business case for metadata.
The outcomes of the first iteration and directions for research for subsequent iterations enable the identification of key findings from this stage of the project and corresponding challenges to be addressed.

Research Question

Enabling metadata interoperability is the focal point of this research project.  It addresses the issues associated with the practicality of implementing recordkeeping metadata standards to enable the automated and clever use of metadata for multiple business purposes.  The industry partners involved in this project report poor awareness and compliance with the recordkeeping metadata standards they have developed within their respective jurisdictions.  The inability to implement and comply with the standards presents adverse risks leading to poor recordkeeping and a diminished ability to meet accountability standards. Lack of compliance with the standards has been diagnosed as due to:-

a) lack of integrated systems environment, and 

b) lack of meta-tools to support the automated capture and translation of metadata

The central research question is therefore can; and then how can, recordkeeping metadata created in one environment be reused for different purposes across different business applications and in different environments? 
 A related issue is concerned with the ability to preserve records in the face of changing metadata standards over time. 

Research Approach

To answer this question the research approach is to develop a proof-of-concept prototype that can demonstrate authoritative automated capture of recordkeeping metadata and clever reuse to support different business processes, particularly in eGovernment.  The prototype should demonstrate that the challenges to metadata interoperability can be met by enabling integration of business applications across different environments.  It should overcome the existing resource intensive approach to re-creating metadata for different purposes.  The challenge of the research is to demonstrate that metadata reuse is possible as well as to evaluate the business case for interoperable systems supporting metadata reuse. The aim is to demonstrate the business utility of recordkeeping metadata
.

The concept of clever recordkeeping metadata capture and re-use is based on integrated systems environments in which standards based metadata can be readily exchanged between applications. Such environments have yet to be realised in practice with current instances of metadata interchange arising from hard wiring applications together. Such solutions are expensive, brittle and ultimately unsustainable in the face of business, organisational and technological change. However, there is much discussion in the IT community of the concept of service oriented architectures (SOA) as a means to achieve flexible, sustainable system integration. With service oriented architectures, systems are built from functional components called services which interact through well defined interfaces.
 The idea is for each service to perform a specific function and for its interface to be defined in a manner independent of any particular hardware, operating system or programming language so that any other service can interact with it. The services or components are loosely coupled which enables changes to be made to the internal workings of a service without adversely affecting the system as a whole. 
The idea is for services to be self-contained and self-describing.  Such environments will also depend on extensive metadata and metadata management tools in order for the deployment of services to be negotiated automatically. Metadata about data structures, data behaviour, component functionality, etc. in machine processable forms will be required, along with metadata about the metadata standards used for description. Business process metadata will also be required that can interact with the technical metadata. Essential to such architectures will be tools that manage this information, as well as providing services to translate metadata between schemas. Services oriented architectures are fuelled by a culture of re-use, which requires metadata to know what there is to be re-used, along with services that allow for the translation of data between service schemas.

Web services technologies represent a way to implement service oriented architectures. They are based around using XML as a neutral and standard way of representing structure in a machine processable form and internet protocols for communication between services. Service interfaces can be defined using Web Services Definition Language (WSDL), messages can be exchanged between components using SOAP, and services can be dynamically discovered and located using the Universal Description, Discovery and Integration (UDDI) specification to provide databases of service descriptions. (Vasudevan 2001)

As the technical barriers between systems are chipped away with various standards and protocols, there is an increasing expectation that IT systems will be connected and interoperable. This will make them more agile and adaptable to change. It is also expected that this will also allow for IT systems to be business rather than application oriented (Hoffman 2004, p. 15). Business process workflows will be able to invoke the requisite services and data will be in effect be decoupled from applications so that it is able to be utilized where and when it is required. The concept of a metadata broker within a service oriented architecture is further explored in the discussion paper Conceptualising a Metadata Broker. 

Adopting a service oriented architecture approach to envisaging the integrated systems environment in which the research question will be addressed enables us to conceptualise and prototype the tools needed to demonstrate automated recordkeeping metadata capture and re-use as services independent of any particular business, records management or archival application.
The research team have began to conceptualise the proof-of-concept demonstrator prototype and at the hub of the prototype is a Metadata Broker
 which supplies the functionality needed to implement standards compliant metadata reuse.  The Metadata Broker enables metadata interoperability by facilitating metadata translation and transformation between different systems. That is, re-use or inheritance of metadata within systems in both directions.  The team has chosen the term 'Metadata Broker' because broker connotes the following concepts - a trusted, independent third party or intermediary that receives information from one party, does something with it and then sends it on to another party.  It is envisaged that the Metadata Broker is conceptually compliant to a service oriented architecture and may indeed be considered as a web service.
Below figure 1 shows the conceptual model of a Metadata Broker. It consists of a Metadata Registry containing a translation and transformation services component, and a Metadata Repository.  
The Metadata Registry has the following functionality:

· Stores authoritative information regarding the semantics and structure of metadata elements in the metadata schemas which is available in both human readable form and machine processable form. 

· Has the ability to translate and transform metadata from one schema to another.  This can be done via generic business rules derived initially from crosswalks between similar classes of schema. 

Within the metadata community, the term 'Metadata Registry' has been used interchangeably to refer to different types of metadata registries.  The Metadata Registry in this project is an internal metadata registry that has the above specific functionality and is distinguished from other types of metadata registries; such as, a metadata schema registry (also commonly referred to as a metadata registry) being an external/authoritative source of  metadata elements statements that would be published to the world.  The relationship between the CRKM internal metadata registry and an external schema registry will be explored further as part of the project.

The Metadata Repository functions as a temporary store of metadata instances and supports the metadata registry to enable the translation and transformation services.  The conceptual model implicitly assumes that metadata moves around and resides within the systems of the model (e.g. the records management system and the archival control system) and only resides in the Metadata Repository if it is needed for translation or transformation.
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Figure 1  Conceptual Model of a Metadata Broker
The Metadata Broker can resolve the exchange of metadata between different applications within the same environment; such as, business information systems, desktop applications (including word processing and email) and records management applications.  It resolves the exchange of metadata between applications in different environments such as recordkeeping environment, an archival control system, and publishing to the Internet or other information gateways and portals. The Metadata Broker can also resolve the exchange of metadata over time in the face of changing underlying schema because of the functionality of the Metadata Registry.
Method

The project is employing methods derived from user-centred rapid prototyping techniques to deliver the proof-of-concept demonstrator prototype and supporting metatools.  The approach is iterative allowing the prototype to evolve and develop from a simple to a sophisticated model capable of addressing the myriad of complex issues that currently prevent metadata interoperability.
If it is possible to locate the first iteration within a model that depicts an interoperability protocol
 (See Figure 2 below), the first iteration is an attempt at uncovering one of the many layers that exist between the abstract layers; where metadata standards, crosswalks and documented encoding schemes reside, and a final layer where actual data transport and exchange and interoperability is realised.

[image: image2]
Figure 2  Example of Interoperability Protocol model

Scenario-based Prototyping
The prototype is based on a realistic organisational scenario and a focus group of experts from the organisation have provided the input to collect data about the scenario and will validate each iteration of the prototype.
Iterative evaluation and development

The prototype will evolve iteratively and each iteration will be evaluated against a set of criteria that will examine issues that have arisen and shape the direction of subsequent iterations of the prototype.  The evaluation criteria have been defined by the research team.

Scope

Scenario of metadata re-use

The chosen scenario for metadata re-use is of a policy development – publishing – archival transfer workflow within the National Archives of Australia (NAA).  This scenario represents a common eGovernment activity and it will be generalised to remove reference to NAA-specific aspects of the scenario for the subsequent iterations of the prototype. The NAA policy for recordkeeping associated with web-based activities requires that records relating to the publication of any policy document, including its placement on a web site, be captured into a formal recordkeeping system.
 The NAA policy also specifies the need for metadata, such as dates, formats and authorisations, regarding the posting of any record to a web site to be either 'embedded in or linked to the record in the recordkeeping system.'
  
In this scenario policy documents are developed, published to the Web as government publications, and ultimately transferred to NAA as part of the national archives.
 It is a workflow that is applicable to many other government agencies in the development of policies and other types of publications for both internal and external use. In this particular case, NAA is acting as the agency as well as the archive. The scenario enables the research team to explore the issues arising from work processes that do not result in highly structured records.
For the purposes of the first iteration, the application environment and work flow processes have been exacted from the scenario.  This includes how and when events can occur in the scenario, the flow of work processes and how records and metadata are created and captured.  Figure 3 below shows the relationship of the workflow to recordkeeping metadata processes.
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Figure 3 Temporal and spatial distribution of recordkeeping metadata

This scenario offers the potential of exploring metadata re-use between three key metadata standards that apply within the jurisdiction of the Commonwealth of Australia, namely:-

· the Recordkeeping Metadata Standard for Commonwealth Agencies (RKMS),

· the Australian Government Locator Service (AGLS), and 

· the Commonwealth Record Series (CRS)

Instantiating the scenario involves focusing on the development of a particular policy document, its registration into the records management system, its publication on the web and its transfer to the archives. To focus on the translation issues the process is simplified and encompasses a minimal set of records. The idea being that for the solution to be adequate it should be scalable to production environments.

The specific record items comprise: a policy file made up of the final approved version of our policy document (DIRKS manual as a Word document) and an email that authorises its publication. There is also a planning file made up of the project plan for the development of the policy and an approval email. These files make up the ‘Centralised Electronic Correspondence Files’ series which will be transferred to the Archives as national archives. The final approved version of the policy document is published to the web with appropriate AGLS metadata.
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Figure 4 NAA Scenario Items
The metadata records for each of these items based on the RKMS have been instantiated in an Excel workbook. The team has chosen this approach; instead of integrating directly with TRIM, on the assumption that it is beyond the project to develop ‘plug-ins’ for individual applications.  Instead the team has adopted the expectation that standard representations can be exported out of systems.  Each item has a separate sheet with elements and values for the metadata set with which it is being described, along with mapping/crosswalk information. This data has been used to instantiate the metadata as XML documents, and the translations between the metadata sets as XSLT documents. 

Metadata instantiated in the spreadsheet is a snap shot of the metadata record at a point in time. Consequently, the prototype does not accurately reflect the process by which metadata is accumulated over time, arising from recordkeeping and business events.
In this scenario, the prototype will consist of a set of XML files describing the specific record items (policy file, policy document, policy approval email, et cetra). The transformations among metadata standards are implemented through XSLT; as such, they are also described in XML files containing the transformation templates. Java programs using JAXP (Java API for XML processing) have been codified to implement complex transformations (for example; series content date range) and processing that might not be possible to implement through XSLT style sheet.  For the first iteration, it was assumed that the XML schemas were stable enough to be immediately used and thus allowing the focus on the transformations.  At a later stage of the prototype more attention will be given to describing the metadata standards. The XSLT are invoked by XALAN processor, which executes the transformations. The results of the transformation can be visualized in any browser that renders XML tags or, alternatively, using specific application such as XML Spy.

Testing components of the Metadata Broker

The scope of the first iteration is limited to testing the translation and transformation services component of the Metadata Broker.  The assumptions underlying this approach include:

· Existing manual crosswalks between the metadata standards enable metadata values to be specified for each item (policy, policy file, authorising email, project plan, project file, authorising email) in the three different environments (recordkeeping, publishing, archival intellectual control).  That is, there is an assumption that a manual metadata registry exists.  
· The metadata record for each item is a snapshot in time.

The research team is able to focus on particular metadata interoperability achievements or issues arising from investigation of the translation and transformation services component.
In particular, the proposal for the first iteration of the prototype
 envisaged the following five research challenges:

1. Identifying elements that are simple to translate between the different environments.  

2. To explore the relationships between different levels of aggregation.  For example; the relationship between documents and records, records and aggregates of records.

3. To explore the relationship between different schemas.  For example, exploring the translation from an attribute in one schema to an entity in another schema.

4. To investigate the impact of different encoding schemes used by the different schemas.  

5. The fifth criterion is to look at how record process information can be repurposed for resource discovery.
Evaluation Criteria

Evaluation criteria for the first iteration are explored in a discussion paper.
 Briefly, the set of five criteria that will be used to evaluate the prototype and inform future direction of subsequent iterations:
1. Functionality – enable successful automated metadata capture and reuse in different environments.

2. Cost/Benefit – consideration of cost effectiveness and the business case supporting the prototype.

3. Scalability – the ability of the prototype to be modified or developed to meet a specific implementation.

4. Flexibility – the prototype should meet qualities of adaptability and variability.

5. Robustness – reliability and stability of the prototype in the face of changing conditions and the ability to deal with complexity.

The focus of the first iteration is on criteria 1, 4 and 5.  The Evaluation section of this report will detail how the evaluation criteria are used for the first iteration and further elaborate on the focal points of the criteria and will investigate research achievements and challenges.
Results of Prototyping

Results of the testing of the translation and transformation services component of the Metadata Broker are available:
Metadata spreadsheets
This attachment comprises an Excel Workbook of snapshots of metadata records for each item. Separate spreadsheets in the workbook detail crosswalks between the standards.
Metadata instances and stylesheets  
List of unsuccessful or problematic metadata value translations
Evaluation
Functionality
The requirements for functionality focus on the ability of the prototype to successfully automate metadata capture
 and enable automated metadata re-use in different environments.  It is expected that the Metadata Broker will comply with a service oriented architecture.  
Given that the scope of the first iteration is confined to testing the translation and transformation component of the Metadata Broker, it was foreshadowed that the first iteration would only partially meet this criterion.  In particular, the first iteration relies on a high degree of manual intervention to enable automated metadata re-use.  
The metadata registry manual and relies on intervention to:

· Identify the relevant metadata schema;

· Identify the crosswalks between elements in the metadata standards; and

· Identify metadata values in the different environments.  
In addition, the metadata repository component of the Metadata Broker is not operational and automatic import and export of metadata between applications for this iteration is not possible.   
The research team have conceptualised the operation of the metadata registry and metadata repository by using existing crosswalks between the standards and by assuming standards based input and output to and from the translations and transformation component of the Metadata Broker.  This has enabled the team to focus on the types of technologies that are needed by this component of the Metadata Broker while assuming that the prototype can integrate into the scenario application environment. 
The successful use of xml technologies to enable the translation of metadata values for the first iteration helps build the foundation to enable the Metadata Broker to eventually comply with a service oriented architecture.   The first iteration has been successful in achieving automated translation of metadata values within the construct of a conceptual Metadata Broker.  Specifically, metadata values expressed as xml records in one environment were able to be successfully translated to another environment using a xslt stylesheet.  Java programs using JAXP through the DOM/SAX/Transforms APIs, to implement complex metadata transformations.
Assessment of the prototype against the functionality criterion must also consider the ability of the prototype to support best practice metadata standards.  This is yet to be fully realised or tested as the first iteration attempted to deal with a recordkeeping metadata standard based on the simpler one entity model currently in place in the Commonwealth jurisdiction and applicable to the chosen scenario.  Best practice standards are moving in the direction of multi-entity models.  

The functionality of the prototype is also dependent on the ability to reuse metadata across different value spaces.  This is an issue concerning the interoperability of the metadata standards but is it possible for the prototype to resolve the issues arising where different encoding schemes underpin equivalent elements for different standards?  For the purposes of the first iteration, the example of the function element in both AGLS and RKMSCA coincidently translated exactly; however, translations in a different scenario is unlikely to yield a successful result given that the encoding scheme for this element is different for each standard. How can this issue be addressed in the second iteration?  
Some further issues to be considered in dealing with different values in encoding schemes include the fact that such schemes are not static. This is most evident where encoding schemes are subject to local implementations.  Additionally, encoding schemes vary in their level of granularity with some being more general compared to others that are more specific and therefore limiting the capacity to map encoding schemes in different directions. 
The second iteration will need to consider the extent to which interoperability barriers attributable to different value spaces can be resolved enabling the Metadata Broker to undertake ‘semantic brokering’ and the degree of expert intervention or vetting needed.  It raises questions regarding the impact on the ability to re-use metadata across different domains and for different audiences. One possibility to pursue may be to adopt a database design approach in using different views to deal with different audiences.  A related question that needs to be considered is the degree to which metadata loss can be tolerated.  This can impact on the degree to which automated re-use can be implemented without intervention. 
The functionality of the prototype has been limited to the boundaries of the scenario.  The recordkeeping and archiving work processes of the scenario are typically based on the traditional ‘paper paradigm’ which revolve around a custodial approach to the records.   One clear example of this is in respect of the occurrence of archival series registration which under the current scenario is ‘post-hoc’ at the point of physical transfer of the records to the Archives.  

Whilst the metadata standard setters envisaged metadata capture to be automated, the sequence or flow of records management and archiving processes that manage records effectively inhibits automated capture and re-use of metadata.  It may be possible to hypothesis that the prototype is likely to result in a higher degree of functionality if work processes can be re-engineered.  It is also likely that metadata translations can be multi-directional and support the concept of ‘reuse many times’ and in different environments.  Referring back to the series registration example above, if series registration occurred earlier, then it would be possible to apply key archival metadata back into the recordkeeping environment to later facilitate automatic archiving to the NAA and also enabling the reuse of archival metadata for recordkeeping purposes.  It would be necessary to map crosswalks in different directions instead of the single direction that they are currently mapped and identifying ultimate authoritative sources of metadata.
In the scenario, the recordkeeping metadata standard itself privileges metadata normally found in traditional correspondence and other paper-based systems by linking all metadata to the one record entity.  Instead, adoption of a multi-entity dynamic metadata model is likely to extend beyond the traditional ‘paper paradigm’ and enable capture and management of rich sources of recordkeeping metadata in systems that don’t need to mirror dedicated paper-based systems.

Summary of Outcomes:
1. Successful use of XML technologies (XML/XSLT/XML JAVA) to translate metadata values into different environments and thus providing the building blocks of the Metadata Broker as a service(s) in a service oriented architecture.
2. High degree of manual intervention required to translate metadata values into different environments using XML technologies.  Functionality of the first iteration is reliant on a manual metadata registry and repository:

a. Identification of metadata schema,

b. Identification of the crosswalks between elements in the metadata standards; and

c. Identification of metadata values in the different environments.
3. Identification of the need to move away from flat and static metadata models in order to address temporal and dynamic metadata issues.
4. Inability to support a multi-entity metadata standard because of limitations in the systems environment of the scenario to capture and maintain metadata for different entities of the standard.
5. The standards operate in different value spaces and there is an identified the need to map encoding schemes that underlie the metadata standards.
6. A better understanding of the scenario and limitations of the scenario that can be used to hypothesis re-engineered work processes to facilitate greater functionality.
7. A more sophisticated understanding of the degree and reliability of automated metadata re-use. This enables future research to focus on an approach involving expert intervention supported by intelligent technologies. 

8. The scenario and the metadata standards themselves are constrained by the ‘paper paradigm’ and thus places limits on the scope of the project.
Cost/Benefit

Precisely measuring the first iteration against this criterion is not useful given that the first iteration is not about addressing the business case for metadata re-uses.  This criterion becomes critical with subsequent iterations as the prototype evolves into a more sophisticated demonstrator.  

The favourable outcomes of the first iteration support the case for moving to the next level of development.  A major cost implication that needs to be considered for subsequent iterations is the cost of developing a ‘demonstrator’ that will appeal to key audiences of this project such as vendors and organisations.
Summary of outcomes:

1. The functionality of the Metadata Broker as a service or many services is emerging and supports the case to move forward with further conceptual development.

2. Use of open and non-proprietary formats and technologies to develop some of the functionality of the Broker supports the case for flexibility, scalability and consequently cost/benefit.

3. The prototype architecture is envisaged as comprising an independent interface that interacts with component based services that are loosely coupled thus enabling a sustainable prototype in the face of an evolving application or systems environment.
4. Beginning to define external sources of authority and how they might be deployed.
5. The research is beginning to uncover an understanding of the requirements of recordkeeping functionality in the context of a service oriented architecture.

6. The need to develop a ‘demonstrator’ that will be pivotal for communicating outcomes of the project to key audiences such as vendors and organisations.

7. The need to develop a framework for making a business case for metadata.

Scalability

The technologies chosen that provide some of the functionality of the prototype is scalable and loosely fits within a service oriented architecture.  The envisaged architecture of the prototype allows for independence of the user interface from the component based application layers which also supports the flexibility criterion.
Flexibility
To satisfy the flexibility criterion the prototype should demonstrate adaptability and variability.  This raises the question of whether the prototype is bound to particular representations. The RKMS standard does not codify or mandate any particular structural instantiation, so there may be many ways of representing it as an XML DTD or XML Schema. A literal reading produces an XML DTD or Schema that translates the elements and sub-elements to tags. [VERS experience shows some of the problems with this – deprecation of elements in favour of VERS elements which better fit the modelling e.g. format]. A more liberal reading could produce an XML DTD or Schema which has an action log with associates the date, agent and history elements.
The flexibility criterion also raises issues of the ability of the prototype to successfully facilitate the re-use of metadata in different environments and where different metadata conceptual models exist.  The first iteration has demonstrated that fully automated re-use is not possible between the recordkeeping and resource discovery/publishing environments.  Although the RKMS and AGLS purport to be interoperable standards, AGLS is based on a different conceptual model (publishing/bibliographic) and consequently there is a need for some manual intervention to enable recordkeeping metadata values to satisfy requirements for resource discovery purposes.  For AGLS purposes there is a need to create metadata about a published product.  Essentially AGLS metadata is static and flat.  By contrast, recordkeeping metadata supporting recordkeeping purposes goes beyond describing an object or resource and continues to evolve over time. While it may appear that semantically equivalent elements exist between the standards, there is in fact a dysfunction.  See Attachment C for details of problematic translation between RKMS and AGLS.
Summary of outcomes:

1. Different metadata conceptual models prevent fully automated reuse, instead a more realistic approach involving expert intervention supported by intelligent technologies.

2. The first iteration is bound to a particular representation.  There is a need to investigate and explore the possibility of different representations for subsequent iterations.
Robustness
Is it possible to assess the robustness of the first iteration given that it is largely conceptual?  The strongest point supporting a robust prototype is the intent that it will be compliant with a service oriented architecture enabling it to support a changing application environment.  The ability to support and manage change to metadata schema over time is yet to be realised in the prototype and will become more relevant for subsequent iterations.
Further Research – Second and Third Iterations

The purpose of this section of the report is to identify areas of further research based on the outcomes of the first iteration of the prototype.  Areas of further research for subsequent iterations were consolidated at a research retreat involving some members of the research team on 21 March 2005
.

	First Iteration Outcome
	Further Research
	Subsequent Iteration

	Successful use of XML technologies
	Continued use of XML technologies.
Investigating use of RDF for machine processable  representations
	2nd & 3rd 

	Conceptualising the Metadata Broker as a service(s) compliant with service oriented architecture
	Further conceptualisation of the components/services of the Metadata Broker compliant with a service oriented architecture
	2nd


	Functionality is reliant on a manual metadata registry and repository
	Automating or developing other services of the Metadata Broker eg Metadata Registry
	3rd


	Identification of the need to move away from flat and static metadata models 
	Identify requirements of an ‘organisation wide knowledge map’ or specific metadata systems needed to support implementation of a multi-entity standard 
Introduce a multi-entity recordkeeping metadata standard (emerging national standard)

Development of a dynamic metadata model?
	2nd
3rd
3rd  


	The standards operate in different value spaces and have different underlying encoding schemes
	Map encoding schemes that underlie the metadata standards and explore instances of mappings.
Link the need to manage mappings of encoding schemes to conceptual development of metadata registry service/component 
	2nd
2nd /3rd


	A better understanding of the scenario and limitations of the scenario
	Redefine the scenario:

· re-engineer work processes
· undertake more detailed workflow analysis

· Add to the application environment
	2nd


	The need to develop a ‘demonstrator’
	Research and development of the prototype interface which demonstrates seamless metadata reuse.
Explore other metadata reuses 
	2nd/3rd 

	There is a need to explore the possibility of different representations for subsequent iterations.


	Investigate different outcomes:
· AGLS record

· VERS compliant object

· Non-proprietary xml-wrapped object
	2nd


	Different metadata conceptual models prevent fully automated reuse
	Explore semi-automation involving expert intervention supported by intelligent technologies
	2nd/3rd



Glossary

Glossary terms of relevance to this report can be found on the Clever Recordkeeping Metadata Project website.

See <hotlink>
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Metadata interoperability





Key Findings and Challenges


Existing metadata standards are not fully interoperable


Investigate value space interoperability issues


Explore the management of encoding schemes


Metadata reuse is possible but sustainability is a key issue


Research case for conceptualising a Metadata Broker using a prototyping approach 


Identified the need to develop the prototype within a service oriented architecture to achieve system integration


Constraints of the ‘paper paradigm’


Re-engineering processes away from the ‘paper paradigm’ and incorporate a dynamic metadata model (emerging Australian national IT21/7 metadata standard)


Identifying requirements for mapping enterprise knowledge


No concrete cost/benefit evaluation framework that can be used to assess the business case for metadata


Develop a cost/benefit model








� ARC Linkage Project Application, Project Description


See � HYPERLINK "http://www.sims.monash.edu.au/research/rcrg/research/crm/index.html" ��http://www.sims.monash.edu.au/research/rcrg/research/crm/index.html�





� ARC Linkage Project Application, Project Description


See � HYPERLINK "http://www.sims.monash.edu.au/research/rcrg/research/crm/index.html" ��http://www.sims.monash.edu.au/research/rcrg/research/crm/index.html�





� � HYPERLINK "http://www-128.ibm.com/developerworks/webservices/newto/" �http://www-128.ibm.com/developerworks/webservices/newto/�


� Internal project document


� Internal project document 





� The Interoperability Protocol Model is based on concepts of the Open Systems Interconnection Model


See (� HYPERLINK "http://www.webopedia.com/quick_ref/OSI_Layers.asp" �http://www.webopedia.com/quick_ref/OSI_Layers.asp�)


� Internal project document





� Archiving Web Resources: A Policy for Keeping Records of Web Based Activity in the Commonwealth Government, section 3.1. See � HYPERLINK "http://www.naa.gov.au/recordkeeping/er/web_records/policy_contents.html" ��http://www.naa.gov.au/recordkeeping/er/web_records/policy_contents.html�





� Archiving Web Resources: A Policy for Keeping Records of Web Based Activity in the Commonwealth Government, section 3.3.4.  See � HYPERLINK "http://www.naa.gov.au/recordkeeping/er/web_records/policy_contents.html" ��http://www.naa.gov.au/recordkeeping/er/web_records/policy_contents.html�





� Internal project document





� Internal project document





� Internal project document





� Internal project document





� Automated metadata capture has been scoped out of the first iteration, except where re-use can be considered as automated capture.





� Internal project document
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