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Abstract

Previous papers on Grey literature by the authors have described (1) the need for formal metadata to allow machine understanding and therefore scalable operations; (2) the enhancement of repositories of grey (and other) e-publications by linking with CRIS (Current Research Information Systems); (3) the use of the research process to collect metadata incrementally reducing the threshold barrier for end-users and improving quality in an ambient GRIDs environment.  This paper takes the development one step further and proposes ‘intelligent’ grey objects.
The hypothesis is in 2 parts:  (1) that the use of passive catalogs of metadata does not scale (a) in a highly distributed environment with millions of nodes and (b) with vastly increased volumes of R&D output grey publications with associated metadata; (2) that a new paradigm is required that (a) integrates grey with white literature and other R&D outputs such as software, data, products and patents (b) in a self-managing, self-optimising way and that this paradigm manages automatically curation, provenance digital rights, trust, security and privacy. 
Concerning (1) existing repositories provide catalogs; harvesting takes increasing time ensuring non-currency. The end-user expends much manual effort / intelligence to utilise the results. The elapsed time of (i) the network (ii) the centralised (or centrally controlled distributed) catalog server searches (iii) end-user intervention becomes unacceptable.  
Concerning (2) there is no paradigm currently known to the authors that satisfies the requirement. Our proposal is outlined below.

Hyperactive combines both hyperlinking and active properties of a (grey) object.  Hyperlinking implies multimedia components linked to form the object and also external links to other resources.  The term active implies that objects do not lie passively in a repository to be retrieved by end–users. They ‘get a life’ and the object moves through the network knowing where it is going. 
A hyperactive grey object is wrapped by its (incrementally recorded) formal metadata and an associated (software) agent.  It moves through process steps such as initial concept, authoring, reviewing and depositing in a repository. The workflow is based on the rules and information in the corporate data repository with which the agent interacts.  Once the object is deposited, the agent associated with it actively pushes the object to the end-users (or systems) whose metadata indicate interest or an obligation in a workflowed process. The agents check the object and user (or system) metadata for rights, privacy, security parameters and for any charges and assure compatibility.  

Alternatively the object can be found passively by end-user or system agents.

The object can also associate itself with other objects forming relationships utilising metadata or content.  Declared relationships include references and citations; workflowed relationships include versions and also links to corporate information and research datasets and software; inferenced relationships are discovered relationships such as between documents by different authors developed from an earlier idea of a third author. 

Components of this paradigm have been implemented to some extent. The challenge is implementing – respecting part two of the hypothesis - the integration architecture.   

This surely is harnessing the power of grey.
1 Background

Previous papers on Grey literature by the authors (in the GL Conference Series) have described:

a) the need for formal metadata to allow machine understanding and therefore scalable operations (Jeffery 1999);
b) the enhancement of repositories of grey (and other) e-publications by linking with CRIS (Current Research Information Systems) (Jeffery and Asserson 2004); 
c) the use of the research process to collect metadata incrementally reducing the threshold barrier for end-users and improving quality in an ambient GRIDs environment (Jeffery and Asserson 2005).  
This paper takes the development one step further and proposes ‘intelligent’ grey objects.

2 The Hypothesis

The hypothesis is in 2 parts.  The first part describes the problem, the second our proposed solution.  The problem is that that the use of passive catalogs of machine readable (but not machine understandable) metadata (DC) does not scale, particularly in a highly distributed environment with millions of nodes and with vastly increased volumes of R&D output grey (and white) publications with their associated metadata.   The solution is that a new paradigm is required that integrates grey with white (hypermedia) literature and other R&D outputs such as software, data, products and patents, in a self-managing, self-optimising way and that this paradigm manages automatically curation, provenance digital rights, trust, security and privacy. 
3 State of the Art

Concerning the problem outlined in the previous section:

a)  Existing repositories catalogs have a high cost of human effort in input / update;
b) Harvesting takes increasing time - ensuring non-currency of the repository;
c) To obtain and utilise results the end-user expends much manual effort / intelligence because the metadata is machine-readable but not machine-understandable;
d) The elapsed time of the network, of the centralised (or centrally controlled but distributed) catalog server searches and of end-user intervention becomes unacceptable. 

Concerning the solution, there is no paradigm currently known to the authors that satisfies the requirement - hence our proposal has been developed.  However the existence independently of components of the proposed solution provides encouragement and optimism that the solution is feasible.
4 The Notion

The notion is of a hyperactive object, an encapsulated organism.  The object can be a textual document, a multimedia document or a hypermedia document.  Its properties combine both hyperlinking and active properties of a (grey) object.   Hyperlinking implies multimedia components linked (composed) to form the object and also external links to other resources.  The term active implies that objects do not (only) lie passively in a repository to be retrieved by end–users. This concept has been explored in various projects, one example being (AOP) and there are many others e.g. the projects from (Softagents).  Taking it one step further, the objects  ‘get a life’ and the object moves through the network knowing where it is going (Codeproject); this owes something to bio-organisms for its inspiration.

The hyperactive notion – combining the active and hyperlinked properties of the object - originates from early work at CCLRC on linking workflow and complex hypermedia research documents evolving in the early nineties to consideration of utilising a WWW environment and followed by later work in the mid-nineties on active retrieval, push technologies and filtering.  The context of this work was the intranet office automation and e-business-process environment, not – at that time - the e-library or grey literature environment.  In parallel other teams were working along similar lines, for example (Sanchez, Leggett and Schnase 1994).  Developing thought since then leads to the current concept proposal represented diagrammatically (Figure 1).
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Figure 1
5 How it works

A hyperactive grey object is wrapped by its - incrementally recorded - formal metadata (schema, descriptive and restrictive as in (Jeffery 2000)), its active rules (Paton 1999), its relationships (e.g. references, citations) and an associated software agent (Wikipedia: Software Agent).  It moves through process steps such as initial concept, authoring, reviewing and depositing in a repository.  It should be noted that this ensures a low effort threshold for metadata collection (Jeffery and Asserson 2005).
The workflow is based on the rules and information in the CDR (Corporate Data Repository). This is the ‘nerve centre’ controlling an organization by recording the relationships - including authorities and permissions - between objects. The agent interacts with the CDR and with the active rules within the encapsulated grey object  - at least some of which are usually downloaded from the CDR to control the workflow.  Once the object is deposited in the repository, the agent associated with it actively checks and builds the relationships (hyperlinks) to make them active.  The agent then, after review and at the time of publication,  pushes the object to the end-users - or systems - whose metadata indicate interest or an obligation in a workflowed process. 

The agents check the object and user - or system - restrictive metadata for rights, privacy, security parameters and for any charges and assure compatibility before making the desired object available.    
Alternatively, of course, the object can be found passively by end-user or system agents using its descriptive metadata for retrieval / discovery.  Again, in this case, the agents check the restrictive metadata.  The overall architecture is represented in (Figure 2).
6 Wider Context

The object can also associate itself with other objects forming relationships utilising metadata or content.  There are three main types of such relationships - which can also be considered as hyperlinks if the semantics are discarded:
a) Declared relationships including references and citations;
b) Workflowed relationships including versions and also links to corporate information and research datasets and software; 
c) Inferenced relationships which are discovered relationships such as between documents by different authors developed from an earlier idea of a third author. 
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Figure 2
7 Current State

Components of an architecture supporting this paradigm have been implemented to some extent.  Formalised metadata (and links to CRIS: Current Research Information System) has been defined (Asserson and Jerffery 2004)  and part-implemented at CCLRC using (CERIF) as the CDR. Metadata linking of a CRIS (FRIDA) to an Institutional Repository (DSpace) is being implemented at UiB.  Workflow using the CDR is in production at CCLRC.  Hyperlinking of objects by manual procedures has been a production facility for years; automating it is not so easy but using CRIS systems as metadata the formal relationships in the CRIS using (CERIF) make this possible.  Inferencing - usually for plagiarism detection in this domain - has been demonstrated in several contexts and is known technology.  Agents have been demonstrated in many research prototypes - as have active rules – during and since the eighties.  The challenge is implementing – respecting part two of the hypothesis - the integration architecture, including the self-* (self-managing, self-tuning, self-scheduling, self-repairing) properties.  This requires GRIDs technology (Jeffery 2004), (Jeffery 2004a).   

8 Conclusion

We have proposed a solution to the scalability problem of current environments which require too much human intervention and are insufficiently amenable to intelligent machine behaviour, largely due to the lack of formal metadata.  Our solution has the desirable properties of minimum effort by the end-user and maximum effort by the system with maximum use of the available information by the system to manage workflow, to manage relationships, to generate relationships and to assist retrieval in a scalable way.
This surely is harnessing the power of grey.
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