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Executive Summary

The aim of the Deposit Plait project was to examine potential for easing the deposit of journal articles into institutional repositories by making use of any metadata embedded within the document properties of the document being deposited.

Many document formats can have metadata embedded within the file as part of the document properties. The metadata can hold standard fields such as title and author, and custom user-defined fields.

The first stage of the project was to see how easy it is to extract this metadata. The target file formats that the project worked with were the Open Document Format (as created by OpenOffice), OpenXML (as created by Microsoft Office 2007), and .doc files (as created by version of Microsoft Office from 97 to 2003). There are standard open source software libraries that can extract both standard and custom metadata fields from each of these file forms.

The second stage of the project was to see how easy it is to use extracted metadata as search terms in order to search for a more complete metadata record. In the case where the item being deposited into the repository has been in existence for some time (it is a ‘retrospective deposit’) then metadata found can be used to perform a search. Different search methods were implemented as examples, including using search APIs, and screen scraping from search services. Whilst the method works fine, there are the normal licensing issues to consider, and whether licences cover the user for this type of metadata re-use.
The project concluded by creating an online demonstration system. In contrast to a normal repository deposit where the user enters metadata, and then uploads a file, this system requires the user to first upload a file. The metadata is extracted, and the user is allowed to choose which (one or more) of the fields to use as the basis of a search. The search is then initiated and matching records returned. The user can then pick and choose fields from the results the ‘plait’ together their final metadata record.

The end to end concept works well, subject to the following issues:

· Metadata must exist within the deposited document. It is not common practise for authors to make use of these fields at present.

· The item must have been published a reasonable amount of time earlier for the metadata record to have made its way into online metadata stores.

· Licensing issues may restrict both the searching of online metadata stores and the re-use of the metadata found.
Background

One of the main issues affecting institutional repositories today is the lack of content, and one of the common reasons expressed by academic staff is the resentment of re-keying data.

The concept of a ‘deposit engine’ as outlined in the call could help to address this problem by making use of interoperable systems that can assist by gathering metadata for a given paper, aiding the academic in easing the overhead of depositing, and thus increase the corpus of works in institutional repositories.

There are many systems and techniques that could be employed by such a deposit engine. This project investigated two of these in detail:

· What information can be easily extracted from a version of the deposited document once converted to an ‘open format’ which can easily be read by software.
· What interfaces are currently provided to publisher (commercial, learned society, open access), funder catalogues and bibliographic software that can be queried to provide metadata.

Combining the three strands of metadata derived from within the document, metadata about the document from external databases, and input in the form of verification or extra metadata from the depositor should create a plait strong enough to perform a deposit with sufficient metadata about the document. The investigations can provide information about possible interfaces a deposit engine could use to make the action of depositing easier.

Aims and Objectives

The five elements of the project were to: 

1. Investigate the metadata requirements of repositories and service providers of deposited items
The project first documented the metadata needs, both minimal and ideal, of a deposit, from the perspective of the repository itself (taking into account standards such as SWAP) and from the perspective of service providers such as Intute Repository Search who harvest and re-use the data.

2. Investigate what metadata can be obtained from online metadata sources and personal bibliographic management software
The project investigated current and possible interfaces into publisher, bibliographic software and funder catalogues of metadata which could be used to provide some of the metadata required by repositories. Licensing issues were included in the investigation. Systems and interfaces investigated include:
· Web of Knowledge – ISI Proceedings

· ArticleFirst from OCLC

· ZETOC

· Thomson’s Dialog and Datastar

· SWETS online / BIDS / OpenSIGLE / NTIS

· EndNote, RefWorks, and open source bibliographic software

Project staff sought to work closely with systems providers and will work within the terms and conditions of the typical institutional licences we have to these systems.

3. Investigate what metadata can be easily extracted from the deposited document, and if useful, whether a web service can be built to provide such metadata from a file
The project investigated existing tools that examine the document to automatically extract metadata, select candidate metadata for selection by the depositor, or ask depositors to highlight the metadata.
Interfaces into documents (via software products or APIs) were investigated to see what is easily possible with existing tools, or what might be feasible with further work. Software and APIs investigated included:
· Xena
 '(Xml Electronic Normalising for Archives') is a piece of software developed by the National Archives of Australia to aid long term preservation by converting files to open formats.

· OpenOffice
 is a well known desktop office application, which has the ability to read and write files in an OpenDocument format, and a machine interface to allow the conversion of a document.

· Metadata Aggregator
 is a tool which can read and extract metadata from documents in an OpenDocument file.
· OpenXML tools
.
· Other software and systems as recommended by the OpenDocument Fellowship
.

The project team investigated, and built a web service that can perform metadata extraction from OpenDocument or OpenXML files.

4. Investigate the possibility of building a ‘Meta-API’ using the open document format web service and bibliographic data sources
Once candidate bibliographic information provider systems had been identified, and an OpenDocument format web service created, the possibility of a Meta-API was investigated.

5. Investigate what metadata needs to be verified or provided by the depositor
Finally the results of each of the investigations were brought together to see what, if any, metadata might be missing which would need to be provided by the depositor, or from other interfaces with the deposit engine.
These aims and objectives did not change during the course of the project.
Methodology

The methodology used for the project was to split each tasks into a separate work package, and to assign each work package to the partner most experienced in that area.

The first work package related to the metadata requirements of repositories. This was undertaken by staff from the repositories research team within Information Services at Aberystwyth University.

The second work package related to searching online metadata stores and was undertaken by staff from the Department of Information Studies at Aberystwyth University. Following this, the second part of the work package related to searching the candidate online metadata stores. This was undertaken by the Centre for Advanced Software and Intelligent Systems at Aberystwyth University.

The third work package related to extracting metadata from documents. This was undertaken by the Centre for Advanced Software and Intelligent Systems at Aberystwyth University.

The fourth work package related to investigating the possibility of a Meta-API. This was undertaken by the Centre for Advanced Software and Intelligent Systems at Aberystwyth University.

The fifth work package related to tying together than preceding work packages to see how they worked together and what human input was required to validate and complete the metadata required for a deposit. This was undertaken by staff from the repositories research team within Information Services at Aberystwyth University and by the Centre for Advanced Software and Intelligent Systems at Aberystwyth University.

Each work package was concluded with the creation of a written report.

Implementation

The investigation into the metadata requirements of repositories first considered guidelines produced by the DRIVER project as to which DC metadata fields should be included as either ‘Mandatory (M)’ or ‘Mandatory where applicable (MA)’ within a repository record when exposing the textual resource for the purposes of OAI-PMH. A list of eight of the 15 DC fields were identified.

Next, a number of resource discovery services which use exposed metadata were surveyed as to which metadata fields relating to a resource they: harvested; indexed; allowed users to search for; and displayed, in the resulting record. Although all 15 DC metadata elements were harvested by the majority of the discovery services, not all 15 were: indexed; made available for searching; searched; or displayed, within the results of all of the services questioned. In total, nine of the 15 DC metadata elements were identified as the minimum set to include within a repository item record, one further element over the eight specified by the DRIVER guidelines. 

Lastly, log files detailing the searches conducted within one of the discovery services queried, Intute, were provided for the months of July and August 2008, and were analysed to identify which of the metadata fields available for searching were most commonly utilised by searchers. The four metadata fields of Creator, Title, Subject and Description were the elements most commonly utilised by searchers, with Creator being the most commonly used. These four elements had already been highlighted within the previous two investigatory stages as fields to include within a minimum metadata set.

The investigation into online metadata stores was conducted by looking at different online systems, and the ways that a search agent could interrogate them. A few candidate systems were chosen based on two factors: their open licence to use the data, or the way of interacting with them. We wanted to ensure a variety of interaction types including using an API, and screen scraping results. Different methods were tried and compared.
The investigation into extracting metadata from documents was undertaken by creating some test documents. These documents were downloaded from open access repositories and the relevant metadata entered by hand. Toolkits where then identified that could be used to programmatically extract the metadata field from different file types. The toolkits were used to create a test web user interface where files could be uploaded, and the metadata extracted and returned to the user.
To prove the concept from start to finish, the demo web application for extracting metadata was extended. The extension allowed the user to select which fields of the extracted metadata they wanted to perform a search on, and then the search was run. The results that were returned could be selected by the user, and augmented where required, to create a complete metadata record.

Outputs and Results

The main outputs of the project are:

· The proof of concept web site (http://depositplait.aber.ac.uk/) demonstrating the principle

· Reports from each of the work packages detailing the work done

· Code documentation (http://depositplait.aber.ac.uk/api/index.html)

· Source code download (http://depositplait.aber.ac.uk/sourcecode.zip)

The web site allows the user to upload a document and see how the extraction, search, metadata augmentation and plaiting works. Full details and example screenshots of the process are shown in the report for work package 4.
Outcomes and conclusions
The main achievement and conclusion of the project is that it has demonstrated that the concept of extracting metadata from files works well, and that this information can be used to successfully search for a fuller metadata record. Whilst the concept has been successfully demonstrated, the success of the process in real life hinges on several assumptions:

· The papers being deposited hold some metadata

· The metadata held in the documents is correct

· The deposited paper already has its metadata on a system that is searched
The impact of this is twofold:

· Recommendations could be given to authors that it helps if they ensure correct metadata is stored in their works. Alternatively manuscript submission systems could be set up to capture the metadata in a more transparent, consistent and comprehensive way. At present authors are usually just asked for their names and contact address details, and then also title, abstract, perhaps separately - some form fields might help consistency and retrieval.

· An extension of this recommendation could be exploration into how to assist the author to do this. One method would be under compulsion from publishers to require it, and another could be using tools that assist the user to do so such as the Article Authoring Add-in for Microsoft Office Word
.
· Repository user interfaces (or a dedicated deposit tool, built around technologies such as SWORD) could be built or adapted to assist with retrospective deposit of scholarly works. Because the works are being retrospectively deposited, there is a higher chance of a search being able to find a full metadata record.
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