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Executive Summary

The aim of the project as stated in the Project Plan was:
To create a fully functioning suite of facilities dedicated to journal current awareness, based upon RSS feeds and Web 2.0 technologies.  This ‘TOCosphere’ will enable the smart aggregation, recombination, synthesization, output and reuse of standardised journal TOC RSS feeds and their content.
See Appendix 1 for a diagram of the basic principles of ticTOCs
These aims have been achieved through an iterative, cyclical process of: develop, test, debug/change and responding to users’ needs.

Through developing the ticTOCs service, populating the service’s database of feeds, working in partnership with publishers and testing with users we identified that there is a need for TOC feeds to have a standardised structure and content.

To meet this need we created a Recommendations Working Group (RWG) to draft a set of recommendations for publishers to implement which will not only benefit the publishers but more importantly, the end user.
The service developed by the project has been very well received. User testing and feedback via the service website and numerous mentions on blogs and in the media have indicated that there is much support for the idea of a site dedicated to the discovery and retrieval of Journal TOC feeds:
“ticTOCs is impressive…this is terrific.” - Internet News

“In a word, wow!” – ResourceShelf

In order to be successful in the longer term, the service developed by the project needs to increase the number of journal TOC RSS feeds in its directory, develop and promote APIs so that journal TOC feeds can be automatically incorporated into existing tools (e.g. A-Z e-journal listing products from commercial vendors), and attract funding to cover the costs of development and maintenance.  

The current ticTOCs site received over 20,000 visits and 120,000 hits in the first 6 weeks and over 2,000 users registered with the service during this period.

In the absence, currently, of any standardised structure in the TOC RSS feeds, a ‘normalisation’ mechanism has been developed by the ticTOCs technical team to ensure consistent display of TOC content regardless of the publisher’s format.  The database is updated daily to ensure the most up to date feed is available to ticTOCs users, making ticTOCs one of the most up to date current awareness services available.
We are developing a number of ticTOCs Application Programming Interfaces (APIs) to allow other developers, librarians and other information specialists the possibility to access and reuse any of the content available from ticTOCs. 

Background

Efficient current awareness services are of the highest importance to virtually all researchers, most academics, and a proportion of students, whatever their discipline.  Keeping up-to-date with the latest publications, regardless of publication format, is at the heart of much research activity.  As part of this process, researchers and academics traditionally have a sizeable interest in the contents of newly published journals, where the results of much scholarly research are reported – “Journal alerts with tables of contents are very useful in keeping up to date.”

Ensuring efficient and easy access to the contents of the latest journal publications is also important for journal publishers.  Publishers have an interest in ensuring better exploitation of the latest output of what has been estimated to be a $5 billion industry
.  As the number of funding bodies that require research outputs to be deposited in institutional repositories within a few months of its publication in scholarly journals increases, publishers are now even more concerned to increase usage of their journals in the period immediately after publication.  

Authors of scholarly publications also want their output to be available to as wide an audience as possible, as soon after publication as possible.

Considerable effort is being expended by a growing number of publishers on producing journal article metadata to allow for syndication.  End users, publishers and authors all stand to benefit from the facilitation of more widespread syndication and easier access to this metadata.  This is exactly what ticTOCs helps to achieve. 
Aims and Objectives

2.1 Aims

To create a fully functioning suite of facilities dedicated to journal current awareness, based upon RSS feeds and Web 2.0 technologies.  This ‘TOCosphere’ will enable the output and reuse of standardised journal TOC RSS feeds and their content.

2.2 Objectives

a) To create a ticTOCs web-based environment that allows researchers to easily discover, subscribe to, search within, be alerted to, aggregate, personalise, export and reuse standardised Table of Contents RSS feeds and their content from any networked PC at their convenience

b) To facilitate the exploitation and acquisition (via site license, subscription, open access or purchases) of the full text of articles discovered by users via ticTOCs, in the period shortly after their publication

c) To facilitate the re-use of aggregated journal TOC content on a subject or topic basis by gateways, subject-based resource discovery services, library services, VREs and other services, where it can be exposed to a wider market, act as a showcase of the latest research output, and deliver relevant content to researchers.  

d) To enable library and information services, publishers, gateways, content aggregators and journal directories to allow their users to subscribe to journal TOC RSS feeds of interest, with one click, into a freely available personalisable web-based interface which will perform as a current awareness environment.

e) To create advocacy materials on journal TOC RSS standardisation, and thereby facilitate their interoperability and improve the quality of their data. 

f) To develop a business plan to maintain ticTOCs as a self-sustaining service, free to the individual end user, after the project phase.
g)  To disseminate the findings of the project to ensure knowledge transfer
Some specific objects that were listed in the Project Plan were not completed. These are listed below, together with reasons why these were omitted:
· Develop one-click embedding of individual feeds from external websites to the ticTOCs environment.

As in-browser support for feeds had improved with Firefox and Internet Explorer it was agreed that this feature was less important. Publishers showed little interest in adding ticTOCs icons to their sites, particularly as they already offered RSS feed icons. They tend not to include ‘subscribe to this feed’ icons for the popular feed readers such as Google Reader and Bloglines.
· Development of alert capabilities.

For users that use ticTOCs to export their feeds to an established feed reader, or use them to embed TOCs in their own web pages, there is no need to include alert capabilities through ticTOCs directly. There was a perceived conflict between offering ticTOCs as a tool to avoid the information overload of email TOC alerts, and then providing email alerts to the existence of fresh content in feeds.
· Develop search capability within the aggregated content.

An initial prototype located relevant journals by searching the content of TOCs rather than just searching for journals by their title, publisher or subject. This sort of feature gives a biased results set at present because some journals provide abstracts in their feeds whereas others do not. This could be useful feature to implement once feeds are more consistently structured.
· Develop topical SDI capabilities.

As ticTOCs can only include journals that provide RSS feeds it was felt that topical SDI alerting is better served by bibliographic databases which tend to cover fields more thoroughly. These sorts of databases (e.g. Medline)

· Develop export of content to EndNote, etc

ThomsonReuters were slow to respond to requests for information about how to structure data for importing into EndNote. This information has now been received and it is intended to implement this functionality after the project phase.

· Investigate reuse of aggregated content in external services, plus other development issues arising at this stage allowing easy embedding in library catalogues

The development of APIs will allow other services, be they commercially-available e-journal A-Z products, subject gateways, library catalogues, library web sites etc., to automatically incorporate TOC RSS feeds from ticTOCs without requiring a custom implementation between ticTOCs and such services.

Similarly, many other objectives listed integration with other tools but these can all be achieved through APIs. For example: including ticTOCs feeds in SUNCAT, export of content to other VRE components and to other collaborative frameworks (VLEs, VLMs, portals).
· Investigating ranking by impact factor, or by download use using data from SFX servers.

Inclusion of impact factors would have required significant additional cost to licence this data from ThomsonReuters. Once impact factor data was incorporated into the ticTOCs database it would have been trivial to rank search results by this field.

There is no available source of global usage data. It would have been possible to include usage data from the University of Liverpool but there is limited overlap between the journals in ticTOCs and those that UoL has access to and received usage statistics for, and UoL’s usage cannot be considered to be representative of global journal usage. Once usage data was incorporated into the ticTOCs database it would have been trivial to rank search results by this field.
· Investigate inclusion of other RSS content.

The ticTOCs database was structured to store data about journals, and plans for future sustainability rested on an automated feed of journals data from CrossRef. It was therefore not realistic to expand the ticTOCs database to cover additional material types within the scope of this project.

· Investigate options regarding OpenURL enabling, SFX Linking, and incorporation of DOIs in feeds.

The CrossRef recommendations on TOC RSS fields will recommend that DOIs are included in feeds, and will ensure standardised feed structures which will facilitate the construction of OpenURLs from the metadata in feeds. Until feeds are better structured, this functionality would be too variable to be useful. Furthermore, many feeds provide articles ahead of formal publication in a journal issue. Such articles therefore do not have sufficient metadata to construct an OpenURL.

Methodology

New-concept services such as ticTOCs must take account of a rapidly-evolving online environment. The ticTOCs development has attempted to incorporate the Users and Innovation Development Model (UIDM), and benefit from input from the Community of Practice as well as the potential user-base and stakeholders. In this way, the development of the service, and in particular the more innovative elements of ticTOCs, have been influenced by a cyclical and iterative process, and the project as a whole has needed react to a changing environment.
At various times the project considered its priorities, for example in the light of improvements in the way that web browsers handled feeds, and new features from established players like Google and Bloglines, etc.  It was felt to be important that the ticTOCs service did not merely reproduce features and functionality that were already available. We identified that an additional key value of the project was in making its data freely available to encourage and allow innovative use of the data and increase exposure of current scholarly literature.

A cyclical process of: develop, test, debug/change was the primary method for ticTOCs development. Initially, testing took the form of one-to-one testing and interviews with a variety of individuals from various backgrounds.  This testing took place in Liverpool and in Edinburgh and was carried out by project team members: http://tictocs.pbwiki.com/User+testing+results+August+08 
The results from the testing enabled us to recognize features that users found effective and practical and also identify features that were considered ineffectual.  These results were fed back to the project partners for advice and recommendations before decisions were made on how the project should proceed.
The evaluation process could really only begin in earnest once the services of the project were sufficiently bedded-in to make data collection meaningful.  Nevertheless the project team have been taking the need for robust evaluation mechanisms into account throughout the development of the various work packages, for example, in the design of the user interface and the backend database.
We have installed and implemented Google Analytics to analyse and assess the usage of the ticTOCs service site and to assist with identifying any compatibility issues.

Technical development also includes ongoing testing by project team members to ensure functionality and compatibility with all browsers and that the web interface meets W3C and DDA accessibility standards.
Initially, populating the database was expected to be a manual process but long-term it was always accepted that for cost effectiveness and sustainability this process would need to be automated.  CrossRef has long been planning to allow publishers to deposit journal-level metadata with them, however, development and implementation has been delayed by staffing issues at CrossRef but it is still hoped that this functionality will be developed soon, together with functionality to automatically update ticTOCs’ feeds database using updates from CrossRef.

Implementation

The ticTOCs consortium included five senior partners, University of Liverpool, Heriot Watt University, CrossRef, ProQuest and Emerald and eight other partners: MIMAS, Cranfield University, Institute of Physics, SAGE Publications, Inderscience Publishers, DOAJ (Directory of Open Access Journals), Open J-Gate, and Intute..
The project bid and initial plan envisaged four development stages:

Stage 1.  Initial Setup, first technical development cycle, and Prototype.

Stage 2.  Prototype enhancement, service release, second technical development cycle, business model.

Stage 3. Further development, innovative investigations.

Stage 4.  Integration of realistic innovative developments in third technical development cycle, further promotion, handover to self-sustaining service.

The first stage was the main set up and test period and the latter stages were designed to be iterative development cycles based on the results of ongoing user testing and evaluation.
Progress was slow in the first six months, partly because of the time taken to recruit the project manager and the departure of one of the key project personnel from Heriot-Watt, even though a replacement was quickly found and handover to the new team member was good.  Nevertheless, the project progressed generally in accordance with the original proposal: the project plan was completed and submitted to JISC, the project wiki was set up http://tictocs.pbwiki.com/ and the two project blogs, one private http://tictocs.wordpress.com/ and one public http://tictocsnews.wordpress.com/ and also the ticTOCs JISCmail list were created. 
The first ticTOCs public site was also created at http:www.tictocs.ac.uk:
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The function of this first version of the site was purely informational: to give the project a ‘public face’ and to provide information on developments within the project for people who either didn’t have access to the wiki and blogs or who simply didn’t use them.
The purpose of the blog, wiki and mailing list was to encourage and develop collaboration between the project partners.  It was recognised that the geographical distribution of partners would prove a challenge in respect of collaboration, communication and monitoring progress
Technical development within this stage revolved around the creation and the collection and population of the database of feeds.  The database design drew on code from a previous JISC project, PerX.  To populate the database, we approached a number of publishers and asked them to provide us with an OPML (Outline Processor Markup Language) file, or Excel spreadsheet, of their feeds. This required us to explain the purpose of the project to the publishers and therefore raised the profile of the project, alerted them to our work on TOC feed recommendations (see Section 8 Standards below) and in many cases alerted publishers to the existence and purpose of OPML. We obtained OPML files from the following publishers:
· American Chemical Society

· BioMed Central

· Emerald (ticTOCs partner)

· Hindawi Publishing Corporation

· Inderscience Publishers (ticTOCs partner)

· Institute of Physics (ticTOCs partner)

· Nature Publishing Group

· Oxford Journals

and Excel files (which we converted into OPML files) from:
· American Psychological Association

· Blackwell Publishing

· SAGE (ticTOCs partner)

· Springer

· Thieme

· Wiley

In addition we approached Elsevier about their feeds which had particular issues that make them very difficult to import them into our database. We now have direct contact with the staff responsible for RSS feeds at Elsevier.  In November 2008 Elsevier re-launched their feeds and we are now able to include them in ticTOCs.

We engaged widely with publishers, librarians and potential users through press releases, presentations, articles, mentions in the information media and mentions in blogs http://tictocs.pbwiki.com/Promotion.  Our breakout session at the UKSG conference in April 08 attracted 60 delegates, including a good mix of publishers, librarians, and intermediaries in the information supply chain.  Much interest in the project was expressed at this session.
It quickly became apparent that there were wide variations in the quality and structure of the data contained in the TOC RSS feeds. To some extent, these variations can be accommodated by processing the feeds; however this process would have long term maintenance overheads. Instead, the project proposed to tackle the problem at its root by setting up a ‘Recommendations Working Group (RWG)’ http://tictocs.pbwiki.com/RSS+Working+Group and https://crossref.pbwiki.com/   lead by Geoffrey Bilder of CrossRef and consisting of several well-respected figures in the serials industry.  This RWG have drafted recommended standards, https://crossref.pbwiki.com/Working-Copy-of-Recommendations  and are seeking their endorsement by CrossRef, and also working to encourage the Publishing Community to adopt these standards. There is the scope to seek NISO endorsement though this will probably fall outside the timescale of the project.
It was intended that the recommendations would be finalised well within the lifetime of the project and it was hoped that some publishers would start to follow the guidelines before the end of the project, but a combination of group members other commitments and resulting unavailability has hindered progress on this aspect of the project.  We are however close to finalising the recommendations (see http://web.fumsi.com/go/as/3356 and Appendix 3) and CrossRef will distribute these to the technical contacts of every publisher member of CrossRef http://www.crossref.org/01company/06publishers.html . 
The first of the two scheduled Advisory Committee Meetings took place in Liverpool in February 2008 with most partners and JISC being represented.  The outcome of this meeting led to significant changes in the overall approach to the project development. http://tictocs.pbwiki.com/Advisory+committee+meeting+February+2008 
It was identified that although a searchable directory of more than thousand journals had been developed, the project team did not have the technical ability to meet all of the objectives set out in the project plan in the timescale outlined.  It was recommended that an external developer be contracted in to assist with front end development.

Under guidance from JISC we contracted developers from the University of Plymouth (ICO3) http://www.ico3.com/ .  With the assistance of ICO3 we (University of Liverpool and Heriot Watt) were able to produce two working prototypes, http://tictoc.ico4.co.uk/ and http://www.tictocs.ac.uk/BU/  (actually this was a slightly later interface, not quite the one compared with ICO3’s version) which we were able to demo at the UKSG 2008 Conference.

With two working prototypes we were able to conduct direct user testing at both Liverpool and Edinburgh.  This took the form of one-to-one testing and interviews.  However, the sets of results (http://tictocs.pbwiki.com/User+testing+results+August+08) produced contrasting conclusions and led to disagreements which hindered progress.

The relationship between ICO3 and the project team did not develop as was hoped.  Suggestions were put forward to recruit a developer who could work within closer proximity of the team.  The opportunity arose to contract a Liverpool-based developer on an ad-hoc basis.  This allowed us better control over front end developments and also resulted in faster implementation and debugging.

With Heriot Watt undertaking responsibility for the public site at this point, Liverpool, utilising the local developer, undertook parallel development of the front end.  This seemed to be the only way that we could work around the disagreements that had resulted in respect of the user testing.

This second site became the lab site/test bed.  We were able to test out new layouts and features based on the results of the user testing and the recommendations made by the Advisory Committee and this in turn, improved the discussion procedure and allowed for a faster process of reaching agreement.  We were able to include further features such as the capability to search ticTOCs by subject using subject headings provided to us by Ulrichs and ensure that the site met all W3C web and DDA accessibility standards before making it public.

This second site was built from the ground up.  Ensuring all functionality performed soundly without the need for scripting.  Recruiting an experienced, knowledgeable web developer whose only role was purely to work on front end development was one of the key lessons learned in this project.  Front end development began to progress at the rate we had initially hoped, however by this time there had been considerable delays.

The ticTOCs project had been tied in with another JISC project, Gold Dust.  Gold Dust relied on certain features being present in the ticTOCs site.  It was eventually agreed that the features required by Gold Dust should be working before we could transfer the lab site to the public URL. These features were already implemented in the ticTOCs beta site, and they were not only of use to Gold Dust but necessary for indicating new content. However, opinions varied about how important the latter feature was to ticTOCs users.
The development of a second site from scratch in accordance with the requirements of the Gold Dust project meant that there were delays in releasing the website.  A version of the ticTOCs service for public use could perhaps have been released using a basic ‘live feeds’ version in the interim, though this would have been to the detriment of consistent display and the exportation of citations to RefWorks. It would, however, have allowed ticTOCs to grow usage and garner feedback earlier in the development process.
Although, as previously noted, over 12,000 journal TOCs are now available within the ticTOCs service, and more are gradually being added, it should be noted that this figure is only a little more than half of the estimated number of scholarly journals currently being published.  The development of TOC RSS feeds is entirely up to individual publishers, and is outside the control of the project, though it is likely that more and more publishers will develop feeds in the future.  In the meantime, as a result of the partial coverage of the scholarly literature by ticTOCs, the usefulness of ticTOCS as a practical current awareness service is limited.  
Work has also begun on the development of APIs which are expected to be fully functional shortly after the end of the project.  Two of the key APIs will allow developers to obtain:

· the feed for a specific journal by querying by ISSN
· a set of feeds for journals in a subject area (supplied as an OPML file) by querying by Dewey Decimal Classification (DDC).

Together, these APIs will, for example, allow journal A-Z list services, such as those offered by EBSCO, Swets, Ex Libris and Serials Solutions, as well as libraries in-house, to populate their A-Z lists with feeds for the latest TOCs; or subject gateways like Intute and AERADE to embed the latest TOCs for journals in their subject area(s) into their existing sites.

Outputs and Results

The project has delivered a website http://www.tictocs.ac.uk/ dedicated to the search and retrieval of publisher’s journal TOC RSS feeds.  It is a free, globally-available service.

This website fronts a database built on open source technology (Apache 2, MySQL 4) that consists of over 12,000 journal TOC RSS feeds provided by over 430 publishers and offering access to the full text of over 300,000 articles (where institutional or personal subscription allows).  These figures are continuously increasing as more publishers become aware of the service and provide us with more titles to include.

The website allows users to search for journal TOC RSS feeds by title, subject or publisher using a search facility that gives the user control over their search criteria.
Users can register for a ticTOCs account which enables them to save any TOC RSS feeds for viewing from any networked computer. From their account, users can see when a TOC RSS has been updated with new content and thereby be kept up to date with scholarly literature. 
The service also allows users to subscribe to feeds directly via their browser (any browser with RSS support) and also to subscribe to feeds directly in many popular feed readers such as Google reader and Bloglines et al.
Users also have the facility to export multiple TOC RSS feeds as a single file (OPML) to any feed reader of their choice.  The ticTOCs site provides instructions for using this facility and also a comprehensive help section consisting of FAQs from user feedback which also instructs and guides on all features of the service.

The availability of the ticTOCS service was widely promoted, via a press release which was extensively distributed to email lists, Google groups, press release services, the press and bloggers.  Substantial interest was shown in the service (over 100 bloggers featured the service within a few weeks of launch), and the response was very favourable.  The following is a selection of many comments about the service:

“And I can’t tell you how much I applaud the JISC for starting this project and getting vendors on board. That’s always the hard part — participation and standardization. They’re doing it, and I couldn’t be happier.” - Robot Librarian: 

“TicTocs is definately a new favourite. Just started to spread the information to my colleagues at Gothenburg university library.” - bibliofriend

“…congratulations on having such a success with service delivery to the scholarly sector.”, Debbie Campbell, Director, Collaborative Services Branch, National Library of Australia
 “TicTOCs a table of contents service. I was reading about this in Computers in Libraries and it’s great. RSS feeds of Tables of contents for many many journals. A great project.” librarian.net
 “Looking at TicTocs, I think this is finally what I want. All ToCs in one go.” http://twitter.com/agneskh  
“it is a goldmine of a way to stay current with the literature” - Marie Kennedy, Serials & Electronic Resources Librarian at Loyola Marymount University in Los Angeles.

“An exceptional resource”  Peter West, Senior Consultant, Continuous Innovation.
In addition, the service was featured extensively in the press – in, Serials e-News, Research Information, eLucidate, Elsevier’s Library Connect, and elsewhere.

The site also offers users the facility to provide feedback on the service or submit an enquiry. Users can report errors or recommend Journal titles for inclusion in ticTOCs. To date we have received 48 responses and fewer than 10 reports of errors or users experiencing Since going live with the current site at the end of November 2008 we have registered nearly 168,000 hits and almost 38,000 visits.  We now have over 3,100 registered users.

A steady beginning led to a surge in interest upon the first press release in the middle of December 2008. Since the December peak in traffic, ticTOCs has settled down to a steady level of usage of about 2,000 visits per week:
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The dip in early March was caused by hardware failure at MIMAS, which affected a large number of their production services.  Recovery of ticTOCs took several days, as it is on a development server. It was very unfortunate that this outage coincided with the distribution of 80,000 ticTOCs flyers to 800 UK libraries.

Users are predominantly coming from the UK and USA but this is a free, global service and has attracted visitors from 144 countries.
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In the UK there is a good overlap between where ticTOCs users are located and where the major research universities are located:
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In addition the ticTOCs public blog https://tictocsnews.wordpress.com/ has consistently maintained an encouraging level of traffic:
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The project will also deliver API’s as previously described and these will be available to users after the completion of some database housework to be carried out by staff at the University of Liverpool as part of the sustainability process.  This will provide a machine-to-machine interface so that librarians, vendors of e-journal management software, subject gateways, etc. can incorporate RSS TOC feeds into their systems.  The web site will provide information to help developers make use of the APIs.   Within the final two weeks of the project ticTOCs exposed its database through a very basic API in the form of a text file which is available at http://www.tictocs.ac.uk/text.php. This was announced on the US code4lib email list (for developers in libraries) and this has been warmly welcomed and has begun to be utilised, for example, Wageningen University have used the text file to add TOC RSS feeds to their journal A-Z pages.
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Most recent publications in Journal of Zoology
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2 A3D geometric morphometic analysis of diqaing abilty in the extant and fossil cinaulate humerus Sow abstract
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Southern Afica
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10 Tofeed orto wrap? Female silk cues elict male nuptial aift construction in a semizquatic trechaleid spider ‘Show abstract

11 Feeding habits and niche parttioning in a predator auild composed of tigers. leopards and dholes in a temperste ecosystemin Show abstract
central Bhutan

12 Both Recent and Pleistocene aeoaraphy determine animal distributional patters in the Tuscan Archipelago Sow abstract

13 Viailance in Przewalski's qazelle: effects of sex_ predation risk and aroup size Show abstract

14 Mate pluaaing via genital mutiation in nephilid spiders: an evolutionary hypothesis Show abstract
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The project has identified differences in the quality and structure of the data provided in the various formats of RSS feeds provided by publishers. Publishers provide their feeds in different RSS formats: RSS 1.0, RSS 2.0 and Atom, and choose to encode data in different tags and in different ways.  This can impact on the information that users receive, particularly in the levels of content consistency.
The project has created a ‘Recommendations Working Group (RWG) lead by Geoffrey Bilder of CrossRef and consisting of several well-respected figures in the serials industry and members of the project team.  The RWG have drafted recommended standards and are working to seek their endorsement by CrossRef, and encourage the publishing community to adopt these standards. For a further outline and description of these recommended standards see http://web.fumsi.com/go/as/3356 and Appendix 3.
Outcomes

The aim of the project, as outlined in the project proposal and the project plan has largely been achieved. The project has delivered a fully functioning suite of facilities dedicated to journal current awareness and these have been outlined in the section Outputs and Results above. 

Many publishers have now become more aware of the issues surrounding the development of TOC RSS feeds and of the need to produce standardised feeds that will benefit not only the user, but also increase traffic to publishers’ own sites.  Many of the users of the ticTOCs service have become aware of the varying standards and content and structure of the TOC RSS feeds publishers provide and have expressed their support for the implementation of the ticTOCs RSS standards recommendations.
The process of finding and subscribing to TOC RSS feeds has been simplified as a result of the project.  The ticTOCs site allows users to find and subscribe to journal TOC feeds without the need for in depth knowledge and experience of using RSS or the need to learn how to use and understand the concept of feed readers. This simplified one-stop-shop approach has encouraged users to try the service and make use of the tools available, to achieve instant, beneficial results and encourage further exploration of similar tools. According to some reports, uptake of RSS amongst the Internet community has been slow, perhaps because it is often considered to be too complicated to understand and use.  However, other reports suggest that uptake of RSS is much higher but modern tools make use of RSS seamless, so people are using RSS without realising it. The ticTOCs approach has been to hide the technology behind a simple user interface and allow users to access and exploit the information available via RSS as they would any other information available on the WWW, but at the same time allow those who are familiar with RSS to export TOC RSS feeds to other readers..  The ticTOCS service has been well received, and is being used by researchers and others for current awareness purposes. It is anticipated that with continued ticTOCs service and development the uptake of publishers’ TOC RSS feeds will significantly increase.
The project would have benefited from having more regular meetings of the Management Committee. 
The project failed to engage fully with many of the project partners, who perhaps should really have just been members of an independent advisory committee. This body might have helped steer the project when the senior partners’ priorities and objectives diverged.  Intervention towards the latter part of the project from George Roberts who set up a series of teleconferences between himself, Liverpool and Heriot-Watt improved the channels of communication and this resulted in a more harmonious and productive working relationship.
Conclusions

The objectives in the work packages are achievable when you have a critical mass of well-structured feeds in a standard format.
The early indications are that there is substantial interest in a facility that provides a user to search and subscribe to publishers’ journal TOC RSS feeds at a dedicated site.  However, in order to be successful in the longer term, more publishers need to provide RSS feeds so that ticTOCs can be truly comprehensive.
There is interest from librarians to populate their journal A-Z lists with RSS feeds from ticTOCs.

There is interest from publishers for the implementation of standards and support for this from users.
Development models: in a project with time constraints and financial constraints, and a need to engage with users, is it better to develop technical skills within the project team or to buy them in as and when needed? Are there conflicts between speed and progress, and quality and sustainability?
Relationships with publishers: ticTOCs aspires to be a self-sustaining service after the project ends. We need to evaluate how well we have achieved publisher buy-in; whether publishers can see value in sustaining ticTOCs after the project ends; whether they would be prepared to help support future work to ensure that ticTOCs thrives.

Engagement with users: ticTOCs has been envisaged as a site that will appeal to users who know nothing about RSS and Web 2.0 technology, and also to those who are already familiar with RSS. But is it easier and quicker to engage with users who are already familiar with such technologies to help design the ticTOCs site. Does engagement with experience users lead to a site that is unsuitable for novice users and vice versa?
Web 2.0 vs DDA: many JISC projects are exploring Web 2.0 technologies to produce innovate interactive interfaces that users find appealing. Yet JISC also has a commitment to providing DDA-compliant services so that all users can benefit from them. To what extent is it possible to achieve both of these objectives?

RSS Standards: once publishers are producing well structured and standardised feeds, other partners/projects could make use of the content to use within whatever innovative ideas they can generate.

Some of the ticTOCs partners were also partners in the Gold Dust project. Gold Dust was funded part-way through ticTOCs and depended on particular features being implemented on the ticTOCs site. Some of the ticTOCs partners would have been happy to go live with a ticTOCs site that used ‘live’ publishers’ feeds, rather than harvested, normalised feeds, and without recording user interactions with the site (i.e. which articles were chosen and viewed by which users). This functionality was essential for Gold Dust, however. Had ticTOCs not been constrained by Gold Dust’s requirements it could have been possible to go live earlier so that a larger user community had been built up by the end of the project. Additional functionality, such as that required by Gold Dust, could have been added incrementally. We would recommend that in future JISC waits for a project to conclude before funding a second project that depends on the outcomes of the first. 
Implications

The work undertaken has generated significant interest, understanding and usage of publishers’ journal TOC RSS feeds, and has demonstrated that there is a need for this kind of service.

It had originally been envisaged that the ticTOCs service could be sustained beyond the lifetime of the project, as a service freely available to all and we will now be able to deliver the service for a further 3 years in the interim. 

The project phase concluded at the end of February 2009.  To sustain ticTOCs after this time we need:
· A maintained server of suitable capacity, running the required software (mainly mySQL)

· A maintained database of feeds (containing journal titles, ISSNs,publishers,homepage URLs and RSS feed URIs)

· A supply of subject headings and Dewey Decimal Classifications from Ulrichs for the journals in the database

· A maintained CRON job which harvests feeds and ‘normalises’ them for consistent display in the web interface

· A helpdesk facility to answer enquiries

Server hardware and software maintenance: the ticTOCs service is currently hosted on a *JISC-funded development* server at MIMAS, which will be renewed during 2009. Although no further JISC funding is available MIMAS have confirmed they will continue to host ticTOCs free of charge for an initial 3 years."

Maintaining the database of feeds: previously we relied on the vigilance of project members or end users to notify Heriot-Watt project members when journals move to a new publisher, a publisher moves to a new platform, a journal is launched, or a journal ceases. It was recognised early on that this process needs to be as automated as possible to keep ticTOCs’ running costs down.  CrossRef has long been planning to allow publishers to deposit journal-level metadata with them, as they have long been doing for article-level metadata (the DOI system that forms the basis of CrossRef’s raison d’etre). Implementation of this has been delayed by staffing issues at CrossRef but CrossRef have recently confirmed that work on this functionality has begun and will be developed soon, together with functionality to automatically update ticTOCs’ feeds database using updates from CrossRef.  This functionality would enable journal titles, ISSNs, home page URLs and feed URIs to be kept up to date at virtually no cost. Until this mechanism is in place University of Liverpool have committed to maintaining this database for no fee as the University of Liverpool staff responsible for maintaining URLs, link resolvers and the e-journal catalogue are currently involved in the ticTOCs project.  Maintaining the ticTOCs database will become a natural extension of their workflow.

Maintaining subject headings and DDC numbers in the database of feeds.  Ulrichs uses proprietary subject headings and these are supplied to ticTOCs on request: we supply Ulrichs with a spreadsheet of ISSNs and they supply ticTOCs with matching subject headings which are then imported into the database of feeds.  The automated CrossRef functionality outlined above would not include subject headings, as publishers do not know which headings and DDC numbers Ulrichs have chosen to assign to their journals.  We have created an automated process to identify journals for which we do not have subject headings so that we can contact Ulrichs to obtain subjects for them.  We then need to add these to the database by hand.  We have developed a web administrative interface for database maintenance so that non-technical staff can perform these maintenance tasks.  Some feedback from users has been critical of the uneven granularity of the Ulrichs subject headings.

Maintaining the CRON job that harvests and normalises feeds.  At present a CRON job is used to harvest feeds and to process them into a standard format so that they can be presented consistently in the web interface, exported to RefWorks, etc. When new feed sources are added, when publishers revamp their feeds, or when particular TOCs are published, the CRON job finds content that it does not understand and it has to be modified.  We estimate that about 1 day per week is required to check the CRON job logs and take appropriate action where necessary.  This workload would not be required if we used live feeds, but this would be to the detriment of consistent display, RefWorks, harvesting, display of unread content, export, and Gold Dust (which concludes soon), and may make future developments impossible. 
The option to revert to a live feeds version of the service will always be available but it is intended that the cost of monitoring the CRON job can be absorbed by the University of Liverpool utilising staff who currently undertake similar tasks.

Supporting users (Helpdesk facility).  We currently receive a nominal number of enquiries per week from users and publishers.  These are mostly enquiries about using the ticTOCs site, about future developments planned for the service, and about adding more content to ticTOCs.  MIMAS have agreed to provide the first point of call for enquiries and will establish a tictocs@mimas.ac.uk which will route any helpdesk calls via their automated system, thence onto Liverpool. 

We originally envisaged three broad futures for the ticTOCs site:
1. We obtain sufficient funding to maintain the current ticTOCs service, with harvested, normalised feeds and subject headings.
2. We obtain limited funding to sustain a streamlined service: it would contain the same journals from the same publishers but we would use publishers’ live feeds and we would dispense with subject headings (and the DDC API).
3. We are unable to obtain any funding and the service either: ceases immediately; becomes gradually out of date; or is sustained with a minimal level of maintenance through unfunded goodwill.
Possible sources of support from existing project partners and external sources included:
· MIMAS (with JISC funding). MIMAS currently host the Zetoc service and provide the helpdesk facility for it. The ticTOCs and Zetoc services are complimentary:  Zetoc provides e-mail alerts and RSS feeds for TOCs for a very large number of journals, including print-only journals and those without their own RSS feeds; ticTOCs is a more up to date service because it uses feeds direct from the publisher whereas Zetoc sometimes requires information to be keyed in by hand, but it only covers journals that provide their own feed.  Zetoc is jointly funded by JISC and the British Library and is linked to an institution's link resolver, local document supply and the BL document supply service whereas ticTOCs leads users solely to publishers' own document supply services if a subscription is not held.

· However, it is feasible for MIMAS to host ticTOCs, to run a Helpdesk and to continue to provide technical support.
· CrossRef. We envisage that CrossRef will have an important intermediary role in allowing publishers to, in effect, maintain their own feeds in ticTOCs as outlined previously.  However, CrossRef did not see themselves hosting or funding the ticTOCs service.
· ProQuest/RefAware option. ProQuest have launched a current awareness product called RefAware.  It scans about 9,000 journals which is fewer than ticTOCs.  In return for providing funding to sustain a freely-available ticTOCs service, RefAware could use ticTOCs directory of feeds to enhance its coverage.  A problem with this suggestion is that it could effectively mean JISC will have funded an enhancement to a commercial product.

· Another option was to fund the service through advertising. This option would only be viable if we could demonstrate substantial usage levels over a sustained period.  The usage levels that we have obtained so far are encouraging, but the service would not have been live for long enough to demonstrate a consistent level of usage sufficient to attract advertisers.  Furthermore, in the current economic climate it is very much harder to attract advertisers to an unproven product.
· The possibility of a commercialisation of the ticTOCs service was discussed.  Initial interest from a potential commercial partner was received.  
· The possibility of exploring the interest shown by external bodies during the project, e.g. Californian Digital Libraries. As a global service we recognise that we may need to look outside the UK for a body willing to sustain ticTOCs for the global good of researchers.
· API partners. We intend requiring users to register and obtain a key before being able to use our APIs. This will allow us to monitor who is using our APIs and how much they are using them. We intend contacting heavy users and/or those who incorporate our data into commercial products to contribute to the costs of maintaining ticTOCs. Initial contact with commercial parties indicates that they have an interest in using our data and in paying a modest fee for it rather than having to create and update the data themselves.
Recommendations (optional)

· Inadvisable to have so many partners in a project, and with such a geographic spread. Not possible to get them all to contribute. Very difficult to reach consensus make decisions. Would have been better for several of the partners just to have been designated Steering Group members but not be partners.
· Inadvisable for the biggest partner not to be the lead partner. HW were unable to be the lead partner because of funding rules but it is very hard for an institution to lead a project that is effectively owned by another, although this arrangement worked very well with the associated Gold Dust project.
· As the University of Liverpool Library had not been in receipt of JISC project funding before we probably needed more hand-holding: advice on recruiting staff, options for appointing a temporary project manager whilst recruitment was in progress, advice on contracting developers on an ad hoc basis rather than employing developers.
· Inadvisable to fund a 2nd project that relied on the outputs of ticTOCs, before the ticTOCs outputs were available.
· Conflict inherent in ticTOCs bid and plan: both a research project and a sustainable service. Better to have done a ‘finding things out’ research project, an outcome of which could have been a proposal for a sustainable service. We quickly discovered that publishers’ feeds were not entirely suitable for what we envisaged. Whilst we are engaged with publisher bodies to get them to correct problems at source, we have also proceeded with using these feeds which has involved a lot of additional work for the short term. 

References

See footnotes
Appendixes (optional)

Appendix 1 
Diagram of the basic principles of ticTOCs
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Appendix 2

Diagram of the ticTOCs Software Architecture
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Appendix 3
This is a draft of the recommendations as of April 2009.  Final recommendations are expected to be completed by the RWG in the very near future.
Recommendations on RSS Feeds for Scholarly Publishers

Contents

1. Introduction 

2. General Recommendations for Good Practice 

3. Recommendations for Use of RSS Modules 

4. Example RSS 1.0 TOC Feed 

5. How to Make Your RSS Feeds Findable 

6. Guidelines on Incorporating Advertisements into RSS Feeds 

7. Guidelines on Gathering Statistics on RSS Usage 

8. Incorporating Licensing Information into RSS Feeds 

9. Tools for Creating and Validating Your RSS Feeds 

A. Example Atom TOC Feed 

1. Introduction

The JISC funded ticTOCs project has developed a service to enable users to discover, subscribe to, and re-use Table of Contents (TOC) RSS feeds for thousands of journals from a wide range of publishers.

The initial phase of the project included analysis of publishers’ current practices with regard to the provision of RSS TOCs. The analysis revealed a range of issues which may impact on the ability of end users and feed aggregators to effectively utilize feeds.

Just because a particular publisher’s feed "looks good" in the major feed readers isn't enough to make said feed truly usable. RSS feeds are designed to be aggregated. When aggregated, even minor variations in feeds can be greatly distracting and make for an unpleasant user experience. For instance, there is currently wide variation amongst scholarly publishers in the use of the <channel><title>  element.  Examples encountered after having looked at only ten publishers during the early stages of the ticTOCs project included:

<title>Nature</title>

<title>BMJ Current Issue</title>

<title>British Journal of Visual Impairment current issue</title>

<title>Journal of Geophysics and Engineering latest papers</title>

<title>British Journal of Criminology – current issue</title>

<title>Journal of managerial psychology: table of contents</title>

<title>Science Direct Publication: Biochemical and Biophysical research communications</title>

<title>SpringerLink - Journal</title>

<title>Blackwell Synergy: International Journal of Cosmetic Science: Table of Contents</title>

<title>NATURE –LONDON-</title> 

Variations in practice amongst publisher feeds can be irritating for end-users, but they can be insurmountable for automated processes. RSS feeds are increasingly being consumed by knowledge discovery and data mining services. In these cases, variations in date formats,  the practice of lumping all authors together in one <dc:creator> element, or generating invalid XML can render the RSS feed useless to the service accessing it.

The draft recommendations below are a result of this initial analysis and are ultimately intended to facilitate good practice in the production and provision of TOC RSS Feeds. The guidelines include general recommendations for good practice, specific recommendations on the use of RSS Modules and an example RSS TOC feed. Ultimately, we expect that industry wide adoption of these best practices will help drive more traffic to publisher web sites. Note that most of these recommendations can also be applied to non-TOC RSS feeds such as thematic feeds, automated search result feeds, etc.

Your feedback and comments are much appreciated. Please email rss_best_practice@crossref.org

2. General Recommendations for Good Practice

· Use the RSS 1.0 specification because of its greater flexibility. RSS 1.0 extended with RSS 1.0 modules is ideally suited to the provision of RSS table of contents type materials. A number of publishers are already utilising this approach. Some publishers offer a choice of formats for their TOCs (e.g. RSS 1.0 and RSS 2.0).

· Use RSS 1.0 Modules (e.g. Dublin Core Module, CONTENT Module and PRISM Module) to extend TOC RSS feed functionality [see details and examples below].

· Validate TOC RSS feeds using an RSS validation tool.(e.g.W3C feed Validator or Redland RSS 1.0 validator).

· Do not include HTML markup in standard RSS Feed elements e.g. Avoid using HTML tags (such as <b> <p> <a href> etc) in the <item><description> element. The <item><description> is should only include plain text as it is not possible to know how the feed will be presented and including markup can prevent your feed from being correctly displayed.

· Do not include empty elements if no data for that element is available. 

· Include abstracts/summaries in your feeds. There is increasing evidence that providing users with more information in a feed will drive more users to your site. Conversely, there is also evidence that users will choose not to subscribe to "partial-feeds" due to the inconvenience associated with reading them. The “full vs partial feed” is the subject of intense debate. At the very least you should familiarize yourself with the issue before making a decision about whether or not to include abstracts/summaries in your feeds.

· Use the RSS 1.0 Content Module to present HTML marked up content. For example the <content:encoded> element can be used to provide an alternative marked up versions of the <item><description> [see details and examples below].

· Do not restrict access to TOC RSS feeds. RSS is an excellent and cost-effective way of driving traffic to, and increasing brand awareness of publishers’ content. Restricting access to the feeds themselves (e.g. to subscribers only) negates many of the potential benefits that RSS can bring.

· Understand the purpose of each RSS TOC feed you provide. Provide multiple feeds, rather than diluting the message of one with information irrelevant to its audience. For example it may appropriate to provide separate feeds for the current TOC issue only and a combined TOC for a number of recent issues.

· Ensure your web server is configured to serve RSS files using a media type of application/xml. Using the correct mime types allow client-side applications such as browsers and feed readers to more accurately identify and process content. See Section 9 "Notes on Media Types" for further discussion.

· Provide OPML files to enable aggregators or end users to utilise a number of your feeds. In some instances it may be appropriate to provide a range of OPML files (e.g. OPML files for each subject category) or to enable end users to create custom OPML files on the fly.

· Name your feeds correctly. The title of the RSS feed is encoded in a number of places: 

· the /opml/body/outline[@title] attribute of the outline element in an OPML file

· the /rdf/channel/title element in the RSS feed

If the RSS feed is a table of contents of a publication, the <title> should contain only the official name of the publication. There should be no additional text in the <title> element (such as 'table of contents'). If explanatory text is required, this should be placed in the <description> element of the RSS feed.

· Normalize formatting quirks inherited from journal style guidelines. RSS feeds are designed to be read in aggregate. Feeds from many publishers and titles will often be mixed together in a feed reader. This means that stylistic formatting quirks that are transferred from the journal's metadata, such as all-cap titles, will appear distracting when viewed within a feed. 

3. Recommendations for Use of RSS Modules

RSS 1.0 Modules are XML-namespace based compartmentalised extensions to RSS 1.0. This namespace based modularization allows RSS 1.0 to be extended without the need for rewrites of the core RSS 1.0 specification and without the need for consensus on each and every element. In a nutshell, RSS 1.0 Modules allow the basic RSS 1.0 format to be extended in standard ways by specifying which modules and namespaces are being used. A range of Standard and Proposed RSS 1.0 modules are available which enable RSS 1.0 to be extended in a multitude of ways (e.g. provision of information on feed status or frequency of feed updates, and extension for use with audio or wiki type content).

From the perspective of TOC feeds four RSS 1.0 modules are particularly relevant:

1. Admin Module
mod_admin provides administrative properties that can be used to help improve the robustness and reliability of broad RSS usage between providers, aggregators, clients, and other users.

2. Content Module
mod_content is a module to extend RSS to permit the inclusion of actual content rather than just metadata descriptions of content.

3. Dublin Core Module
mod_dc is a module to extend RSS via the use of the Dublin Core element set

4. PRISM Module
mod_prism is a module to extend RSS via the use of the PRISM element set.

Full details of these modules can be found from the links above. The remainder of this section attempts to provide brief outlines of these three modules along with examples of commonly used elements and short notes on their usage.

3.1 Admin Module

The RSS 1.0 Admin Module 'mod_admin' provides two useful properties that can be added to an RSS feed in order to provide a means for consumers of a feed to provide feedback on errors encountered in the feed. This kind of mechanism is essential in a large syndication network in which feeds may be aggregated and re-syndicated before reaching the eventual consumer: there needs to be clear labelling within the feed itself as the client may not be consuming it from its original location.

The two additional elements that the admin module specifies are as follows:

· The first and most important piece of information is a means for submitting error reports. The admin:errorReportsTo element should contain a URI that can be used to report any problem with the RSS feed. In the most typical scenario this URI will be a mailto: URI that provides an email address of a person, an email alias that may forward messages to one or more people, or an automated bug tracking system that will capture the error report for later review. The preferred mechanism is up to the publisher, although a mail alias is the simplest and least brittle approach, allowing messages to be handled manually if necessary but without introducing a personal email address into the feed.

· The second element defined in the specification is the admin:generatorAgent element. This should be a unique URI that identifies the application that generated the RSS feed, i.e. a URI that identifies the software rather than the website of origin. Providing this additional information provides a means for identifying feeds that may all suffer from a common problem (because of a consistent bug in the software), or a feed that was generated by an older version of some software containing a problem that has subsequently been fixed. The latter scenario is relevant when one considers that RSS feeds may be aggregated and stored for some time.

The following example illustrates the usage of each element. Note that as the values of both elements are URIs, and are hence pointers to other web resources, then the "rdf:resource" attribute is used rather than element content.

<channel rdf:about="...">

<admin:generatorAgent rdf:resource="http://www.example.org/software/platform/1.0"/>

<admin:errorReportsTo rdf:resource="mailto:errors@example.org"/>

</channel>

3.2 Content Module 

The RSS 1.0 Content Module 'mod_content' was originally intended to allow RSS 1.0 to be extended to permit the inclusion actual content, rather than just metadata descriptions, within RSS 1.0. It has, however, become common practice to use this module to enable inclusion of HTML marked up versions of <item><descriptions> within feeds. This is accomplished by the use of the <content:encoded> element as illustrated below.

	Element
	Typical Example

	<content:encoded>
	<content:encoded>

<![CDATA[ <p> <b>Biochemistry: Designer enzymes</b> </p> <p>Nature 448, 757 (2007). <a href="http://dx.doi.org/10.1038/448757a">doi:10.1038/448757a</a> </p> <p>Authors: Michael P. Robertson &amp; William G. Scott</p> <p>Evolution has crafted thousands of enzymes that are efficient catalysts for a plethora of reactions. Human attempts at enzyme design trail far behind, but may benefit from exploiting evolutionary tactics.</p> ]]>

</content:encoded>


Using the RSS 1.0 Content module in this way allows both metadata descriptions and HTML marked up content to be simultaneously presented within a feed. Aggregators, feed readers, and other third parties can then choose which form to utilise.

3.3 Dublin Core Module 

The RSS 1.0 Dublin Core Module 'mod_dc' allows RSS 1.0 to be extended to utilise the Dublin Core Metadata Element Set.

Typically used elements include:

	Element
	Typical Examples

	<dc:publisher>
	<dc:publisher>Institute of Physics Publishing</dc:publisher>

	<dc:language>
	<dc:language>en</dc:language>

	<dc:rights>
	<dc:rights>Copyright Institute of Physics Publishing 2007</dc:rights>

	<dc:date>
	<dc:date>2007-03-23</dc:date>

	<dc:title>
	<dc:title>Rock classification based on resistivity patterns</dc:title>

	<dc:creator>
	<dc:creator>Linek, Margarete</dc:creator>

<dc:creator>Jungmann, Matthias</dc:creator>

<dc:creator>Berlage, Thomas</dc:creator>

	<dc:identifier>
	<dc:identifier>doi:10.1088/1742-2132/4/2/006</dc:identifier>


Usage Notes: 

· <dc:creator> A 'creator' is an entity primarily responsible for making the content of the resource. Examples of a 'creator' include a person, an organization, or a service. According to the Dublin Core Usage Guide "Creators should be listed separately, preferably in the same order that they appear in the publication. Personal names should be listed surname or family name first, followed by forename or given name. When in doubt, give the name as it appears, and do not invert."

· <dc:date> The recommended best practice for encoding the date value is defined in a profile of

ISO 8601 [W3CDTF] and follows the YYYY-MM-DD format.

· <dc:identifier> An 'identifier' is an unambiguous reference to the resource within a given context. The recommended best practice is to identify the resource by means of a string or number conforming to a formal identification system such as the Digital Object Identifier (DOI).

· <dc:language> The recommended best practice for the values of the Language element is defined by RFC 1766 [RFC1766] which includes a two-letter Language Code (taken from the ISO 639 standard [ISO639]), followed optionally, by a two-letter Country Code (taken from the ISO 3166 standard [ISO3166]). For example, 'en' for English, 'fr' for French, or 'en-GB' for English used in the United Kingdom. Generally, this document recommends that Country Code not be used to qualify the Language Code as this will have the widest acceptance by downstream applications (i.e. 'en' for English should be preferred to 'en-GB' or 'en-US').

See the Dublin Core Usage Guide for further details on the usage of individual Dublin core elements.

3.4 PRISM Module 

The RSS 1.0 PRISM Module 'mod_prism' allows RSS 1.0 to be extended to utilise the PRISM specification (Publisher Requirements for Industry Standard Metadata). Basically the PRISM element set comprises of a range of metadata elements specifically selected for use in electronic publishing contexts and is therefore highly appropriate for use within TOC related RSS feeds.

Typically used elements include:

	Element
	Typical Example

	<prism:doi>*
	<prism:doi>10.1093/bjc/azn067</prism:doi>

	<prism:url>*
	<prism:url>http://dx.doi.org/10.1093/bjc/azn067</prism:url>

	<prism:publicationName>
	<prism:publicationName>British Journal of Criminology</prism:publicationName>

	<prism:publicationDate>
	<prism:publicationDate>2009-01</prism:publicationDate>

	<prism:issn>
	<prism:issn>0007-0955</prism:issn>

	<prism:eIssn>
	<prism:eIssn>1464-3529</prism:eIssn>

	<prism:copyright>
	<prism:copyright>Copyright Oxford Journals 2009</prism:copyright>

	<prism:rightsAgent>
	<prism:rightsAgent>journals.permissions@oxfordjournals.org</prism:rightsAgent>

	<prism:volume>
	<prism:volume>49</prism:volume>

	<prism:number>
	<prism:number>1</prism:number>

	<prism:startingPage>
	<prism:startingPage>68</prism:startingPage>

	<prism:endingPage>
	<prism:endingPage>87</prism:endingPage>


Elements require use of PRISM 2.0 namespace (or above), otherwise PRISM 1.2 namespace is sufficient.

Usage Notes: 

· <prism:doi> The DOI should be given in "bare" form, i.e. without the "doi:" prefix which is to be used in citation formats (and also used within the <dc:identifier> element).

· <prism:publicationDate> The Publication Date is defined as "Announced date and time when the resource is released to the public...The publication date for an issue is the date that it became available for sale." It is NOT the cover date, which is covered by the prism:coverDate and prism:coverDisplayDate elements. Recommended best practice is to use the ISO 8601 [W3CDTF] which follows the YYYY-MM-DD format.

· <prism:url> The URL should be URL for the article specified using the DOI with the DOI Proxy Server, e.g. "http://dx.doi.org/10.1093/bjc/azn067". It must not be the URL of the final article.

This document strongly recommends the use of PRISM 2.0 (or above) as this allows for the direct inclusion of DOI and associated URL into feeds.

See the PRISM specifications for further details on individual PRISM elements. 

4. Example RSS 1.0 TOC Feed

An example RSS 1.0 TOC feed utilising the Admin, Content, Dublin Core and PRISM modules is available here. Both <channel> and <item> elements are shown below.

4.1 Example <channel> element

<channel rdf:about="http://www.nature.com/nature/current_issue/rss">

<title>Nature</title>

<description>Nature is a weekly international journal publishing the finest peer-reviewed research in all fields of science and technology on the basis of its originality, importance, interdisciplinary interest, timeliness, accessibility, elegance and surprising conclusions. Nature also provides rapid, authoritative, insightful and arresting news and interpretation of topical and coming trends affecting science, scientists and the wider public.</description>

<link>http://www.nature.com/nature/current_issue/</link>

<admin:generatorAgent rdf:resource="http://www.nature.com/"/>

<admin:errorReportsTo rdf:resource="mailto:feedback@nature.com"/>

<dc:publisher>Nature Publishing Group</dc:publisher>

<dc:language>en</dc:language>

<dc:rights>© 2009 Nature Publishing Group</dc:rights>

<prism:publicationName>Nature</prism:publicationName>

<prism:issn>0028-0836</prism:issn>

<prism:eIssn>1476-4679</prism:eIssn>

<prism:copyright>© 2009 Nature Publishing Group</prism:copyright>

<prism:rightsAgent>permissions@nature.com</prism:rightsAgent>

<image rdf:resource="http://www.nature.com/includes/rj_globnavimages/nature_logo.gif"/>

<items>

<rdf:Seq>

...

<rdf:li rdf:resource="http://dx.doi.org/10.1038/458587a"/>

...

</rdf:Seq>

</items>

...

<item rdf:resource="http://dx.doi.org/10.1038/458587a"/>

...

</item>

...

</channel>

4.2 Example <item> element

 

<item rdf:about="http://dx.doi.org/10.1038/458587a">

<title>Cosmology: Dark matter and dark energy</title>

<link>http://dx.doi.org/10.1038/458587a</link>

<description>Observations continue to indicate that the Universe is dominated by invisible components — dark matte

r and dark energy. Shedding light on this cosmic darkness is a priority for astronomers and physicists.</description>

<content:encoded><![CDATA[

<p>

<b>Cosmology: Dark matter and dark energy</b>

</p>

<p>Nature 458, 587 (2009). <a href="http://dx.doi.org/10.1038/458587a">doi:10.1038/458587a</a>

</p>

<p>Authors: Robert Caldwell

& Marc Kamionkowski</p>

<p>Observations continue to indicate that the Universe is dominated by invisible components — dark matter and dark energy. Shedding light on this cosmic darkness is a priority for astronomers and physicists.</p>

]]></content:encoded>

<dc:title>Cosmology: Dark matter and dark energy</dc:title>

<dc:creator>Robert Caldwell</dc:creator>

<dc:creator>Marc Kamionkowski</dc:creator>

<dc:identifier>doi:10.1038/458587a</dc:identifier>

<dc:source>Nature 458, 587 (2009)</dc:source>

<dc:date>2009-04-01</dc:date>

<prism:publicationName>Nature</prism:publicationName>

<prism:publicationDate>2009-04-01</prism:publicationDate>

<prism:volume>458</prism:volume>

<prism:number>7238</prism:number>

<prism:section>News and Views Q&A</prism:section>

<prism:startingPage>587</prism:startingPage>

<prism:endingPage>589</prism:endingPage>

<prism:doi>10.1038/458587a</prism:doi>

<prism:url>http://dx.doi.org/10.1038/458587a</prism:url>

</item>

5. How to Make Your RSS Feeds Findable

There are several ways in which in which a website might expose RSS feeds in order that a user might find and subscribe to items of interest. One option is to provide a browsable directory of RSS feeds that exists separately to the rest of the publication website. Users would be directed to this list of feeds from help documentation or via additions to typical "alerting" options. The user would then browse the directory and click on feeds of interest in order to subscribe. Assuming that the feed is valid and has been delivered using a suitable mime type, then the subscription process will be relatively straight-forward. The main downside to this option however is that the user must cease their browsing of the publications and switch to browsing of the RSS feeds, making the user experience less than ideal.

A better approach, optimised for the typical use case of a user subscribing to one, or a few, RSS feeds in a single session, is to link the RSS feed directly from the main body of the website, e.g. from a journal homepage or TOC page. This allows a user to quickly subscribe to a feed without having to browse to another section of the website. A standard set of feed icons are being used across the web to include links to RSS feeds on web pages, providing users with a recognisable way to find and identify that RSS feeds are available (see RSS feed icons, below).

A further mechanism for associating one or more RSS feeds with a web page is via the RSS "auto-discovery" mechanism. This involves placing some metadata in the head of the webpage that identifies an associated RSS feed, providing a title and a link to the document. The format of this metadata is standardised and is supported in all modern web browsers and feed readers. If a web browser auto-discovers an RSS feed then it will provide the user with additional options to subscribe to the feed, typically by placing an icon in the location bar, or activating additional menu items. Feed readers support auto-discovery by using this as a fall-back mechanism for finding a feed, if the user attempts to use the URL of the TOC page (for example) instead of a direct link to the RSS feed when attempting to subscribe. The reader will auto-discover the feed and will be able to successfully carry out the users intended action.

It is recommended that publishers support both auto-discovery and direct, context sensitive, links to RSS feeds from their content browsing pages as these provide the best user experience and conform with current best practices for RSS feed discovery and subscription across the web. Directories of RSS feeds are also useful but are typically of more interest to power users who may, for example, wish to quickly find and subscribe to a large number of feeds in a single session. Directories of RSS feeds can also be published in a machine-readable fashion using a format known as OPML. See below for recommendations on its usage.

5.1 RSS Feed Icons

Many web sites use simple textual labels (e.g. "RSS Feed", "Subscribe"), etc to present links to RSS links to users. These links often fit easily into existing navigation. However with variation across sites, a user often has to search through a page in order to find whether an RSS feed is available. One partial remedy for this is to support RSS autodiscovery, as the users web browser may include additional cues that a feed is available (e.g. an icon in the location bar), but this does not help if the user is using a desktop RSS reader and needs to find and copy the link in order to subscribe.

To improve the user experience for finding an RSS feed on a page, some effort has been made to standardise on a common way to present RSS feed links to users. The Feed Icons website provides a set of downloadable RSS icons that can be used on a publisher’s website to link to RSS feeds. While the icons are available in a range of colours, allowing some tailoring for a sites existing design, it is strongly recommended that publishers use the orange and white icon which is the most commonly used icon. The icon is available in several sizes allowing it to be easily incorporated into navigation. For accessibility reasons, publishers should ensure that the icon and RSS feed links have appropriate alternative labels. The icon may also be added next to existing textual links.

A number of websites offering RSS feeds also include additional icons or "badges" that provide quick subscription links for specific RSS reader applications, e.g.  Google Reader, My Yahoo!, etc. While these may provide some additional convenience, there are some downsides. Firstly the icons take up additional space on the page, which may be better used elsewhere. Secondly the list of applications is likely to change over time, requiring some maintenance of the links. Thirdly, and most importantly, a confusion of additional links may hinder users in finding and using the RSS feeds provided. Publishers are therefore recommended to use the standard RSS feed icons rather than application specific badges.

However, if a publisher does feel that it would be useful to provide a user with a wider range of subscription options, it is recommended that a service like Add to Any be used. This, and similar services, provide an easy way to include multiple subscription links on a page in an unobtrusive way.

5.2 RSS Autodiscovery

As described in the introductory section above, RSS "auto-discovery" defines a standard way for a user agent, such as a web browser or feed reader, to find the RSS feed associated with a page. In short, it is the metadata equivalent of a standard feed icon.

Auto-discovery is enabled by adding a <link/> element into the <head/> of an HTML document. An example head element containing an auto-discovery link is shown below: 

<head>

<title>Journal of Tree Studies</title>

<link rel="alternate" title="Journal of Tree Studies" href="http://www.example.org/journals/trees.rss" type="application/rss+xml">

</head>

There are 3 required and one optional attribute on the link element.

	Attribute
	Required?
	Description

	rel
	Yes
	Should always have a fixed value of "alternate"

	href
	Yes
	Should contain a link to the RSS feed

	type
	Yes
	Should indicate the mime-type of the RSS feed. Some applications support multiple values for this element, e.g. allowing the link to indicate whether a feed is RSS or Atom. It is recommended that publishers standardise on the use of "application/rss+xml".

	title
	No
	A title for the RSS feed


Note that while strictly speaking the title attribute is optional it is recommended that publishers always include it in their auto-discovery links, making sure that the labelling is clear to enable users to easily identify and subscribe to the feed of interest.

5.2.1 Use of Multiple Auto-Discovery Links

It is possible to include multiple auto-discovery links within a single page, allowing a list of RSS feeds to be discovered. A user would typically be presented with this list of feeds, allowing them to choose the specific feed to which they would like to subscribe. It is common to see multiple auto-discovery links in two situations:

1. Linking to the same feed, but in alternate formats (e.g. RSS 1.0 and Atom) 

2. Linking to feeds that carry different information, e.g. the RSS feed for a blog and the RSS feed for the comments associated with a blog post. 

The first scenario has the potential to confuse users: the formats may be different but the content is essentially the same, The second scenario has value in providing a way for a user to be presented with options to choose from a selected of alternatives. Publishers are therefore recommended to not provide multiple auto-discovery feeds to expose different formats, instead using it as a way to present alternatives.

5.3 Guidelines for Use of OPML

Typically RSS feeds are subscribed to on an individual basis, i.e. as user discovers a feed of interest they will subscribe to it using their feed reader. However there are scenarios in which it is useful to be able to find and subscribe to a collection of RSS feeds, e.g. all feeds produced by a specific publisher, or all feeds from journals in a specific subject. Supporting this option will allow RSS feed aggregators and indexers to more easily find all feeds exposed from a particular site, or allow an institutional librarian to find all feeds from a specific subject category for incorporation into a library web site, OPAC, or for bulk importing into a feed reader application.

The standard mechanism for exposing collections of RSS feeds is through a technology known as OPML. OPML is an XML vocabulary that can be used to describe a simple directory of RSS feeds that includes the title of the feed, a link to the home page of the feed (e.g. the journal homepage), and a link to the RSS feed itself. A simple OPML document containing two RSS feeds is illustrated below:

<opml version="2.0">

  <head>

    <title>RSS Feeds for Botany</title>

  </head>

  <body>

    <outline title="Journal of Flowers" type="rss"

             xmlUrl="http://www.example.org/journal/flowers/latest.rss"

             htmlUrl="http://www.example.org/journal/flowers/latest"/>

    <outline title="Journal of Trees" type="rss"

             xmlUrl="http://www.example.org/journal/trees/latest.rss"

             htmlUrl="http://www.example.org/journal/trees/latest"/>

  </body>

</opml>

More information on the OPML format can be found in the specification. OPML is well supported in RSS applications, with the majority of applications allowing a user to import an OPML file and automatically subscribe to all of the listed feeds.

Publishers are therefore recommended to published OPML documents that list all of the feeds from their website and, ideally, OPML documents for subject categories that list all journal feeds in that category. Unlike RSS feeds there is no standard way to link to OPML feeds from web pages. Various attempts have been made at defining an auto-discovery mechanism for OPML using the HTML link element, but none of these have achieved wide adoption.

6. Guidelines on Gathering Statistics on RSS Usage

6.1 Caveat about statistics

Gathering meaningful usage statistics on your RSS usage is probably even more fraught and difficult to do than gathering regular web statistics. This is due to a number of idiosyncrasies around RSS usage, including:

· Web based RSS aggregators (e.g. Bloglines, Google Reader) serve as proxies for many users.

· All feed readers (including browsers and email clients with RSS reading capabilities) will automatically download feeds multiple times a day

· There is an increase in specialized applications for filtering and re-syndicating RSS feeds. We expect to see more of these developed by librarians and researchers.

There are generally three major types of statistics that you may want to gather about your RSS usage:

· Subscribers

· Clickthroughs

· Impressions

Each is discussed in more detail below.

6.2 Subscribers from Aggregated Services 

There is evidence that the vast majority of RSS consumption occurs through one of the major feed aggregators, Google, iGoogle, MyYahoo, Bloglines, etc.

The good news is that web based feed readers are generally well-behaved and, when their bots retrieve your RSS feeds, they will typically use the UserAgent string to inform you of how many subscribers they have to the feed they are retrieving. So, for instance looking in your web server logs you might see an entry like this:

GET /journal_of_psychoceramics/toc_rss1.xml - x.x.x.x HTTP/1.1 Bloglines/3.1+(http://www.bloglines.com;+43+subscribers)

Which indicates that there are 43 Bloglines subscribers to the “Journal of Psychoceramics” RSS feed. Obviously, if you offer your RSS feed in multiple formats (RSS 1, RSS 2, ATOM), you would need to sum the subscribers of all the formats to get an overall count.

The bad news is that the term “subscribers” does not mean “active subscribers”. In other words, this statistic gives no evidence that said subscribers are actually reading your feeds (or that they even continue to use the BlogLines service). It is also possible that some “subscribers” have subscribed to your content in multiple systems. For example, a user moving from using BlogLines to Google Reader is unlikely to delete their old BlogLines subscriptions and therefore all of their subscriptions might be double-counted.

Still, the subscriber count is not entirely useless. At the very least the act of subscribing to something usually indicates interest and intent.

6.3 Click-Throughs 

Measuring “click-throughs” might  give one a better idea of how many people are actually actively engaged with your content, though one has to be careful to not sacrifice user experience for the sake of accurate statistics. As discussed above, creating a “partial feed” and forcing a user to click-through to your site in order to get an article abstract just so that you can boost your click-through statistics may ultimately be counter-productive. Again, At the very least you should familiarize yourself with the “full vs partial feed” debate before making a decision about how much you want to depend on click-throughs for measuring usage of your RSS feeds.

Gathering click-through statistics from RSS feeds is generally accomplished by making sure that links in the RSS feed are encoded in some way that lets the publisher look at the referrer and determine that the link was followed from an RSS feed. This is often done by appending parameters to the link url.

	Example:
	http://www.zyz.com/index.html?source=rss


 If you generate your RSS feeds dynamically, you might even wish to customize the links based on the UserAgent of the application retrieving the feed:

	Example:
	 http://www.zyz.com/index.html?source=bloglines_rss


We recommend that, where possible, Scholarly publishers use the DOI to link to their content. In order to measure click-throughs and still use the DOI for linking to your content, you will want to structure your links using DOI Parameter Passing. In practice, this would mean that a link to an article that might normally be recorded like this: 

	Normal Link Element Example:
	<link>http://dx.doi.org/10.5555/5551212</link>


 Would instead be encoded like this:

	Parameter Passing Enabled Link Element Example:
	<link>ttp://dx.doi.org/openurl?url_ver=Z39.88-2003&rfr_id=info:sid/psychoceramicsjournal.org&rft_id=doi:10.5555/5551212&rfr_dat="rss%3dyes%26source%3dbloglines_rss"</link>


Note that for DOI parameter passing to work, the publisher must have implemented a service capable of using the nested parameters and have agreed to participate in DOI Parameter Passing.

6.4 Impressions 

Again, one of the problems with gathering statistics on RSS uptake is that the act of reading an RSS feed  entry does not normally trigger a page GET on your site. One way in which publishers have tried to get around this is  to imbed uniquely named, invisible graphic in the feed item. This way, any rendering of the RSS feed item would trigger a GET of the graphic from your site. In theory, this should mean that you should be able to detect when a particular item is being read, but in practice this technique is not very accurate because:

· Some feed readers render all RSS posts, regardless of whether a user is actually reading the post. For example, this occurs when scrolling through a list of entries in Google Reader.

·  Many feed readers will cache content for offline viewing

·  Some feed readers or bots consuming RSS feeds might strip posts of graphics.

7. Incorporating Licensing Information into RSS Feeds

As noted in the introduction to these recommendations, RSS feeds are increasingly used for purposes beyond simply syndicating information to users: feeds are also typically processed, aggregated and repurposed as part of a growing range of knowledge discovery and data mining services. The recommendations in this document aim to support and encourage these diverse users by ensuring that there is rich, well-expressed metadata included in each feed.

However to properly enable these forms, RSS feeds should ideally be clearly annotated with some form of rights statement. Publishers are encouraged to consider the license to reuse metadata embedded in their feeds, such reuses are likely to cover both commercial and non-commercial uses of the data.

The Creative Commons website defines a standard way to include licensing metadata in an RSS 1.0 feed. This approach allows a publisher to use any of the existing range of Creative Commons licensing options and to also provide pointers to additional licensing terms, e.g. to directly enable academic (non-commercial) usage, but require additional agreements for commercial usage.

8. Tools for Creating and Validating Your RSS Feeds

8.1 Creation

These are as many methods for creating RSS Feeds as there are for creating HTML web pages. Here is a brief summary of some of the methods.

· Manual Coding. This is not a desirable option as it is very time consuming – however for publishers of single journals it may be a viable option. 
· Online/Desktop Creation Tools. There are many generic tools for creating Feeds, however many of these tools do not support the use of modules. 

· Content Management Systems. Many content management systems have the option to export metadata in RSS format. Open Journal Systems [http://pkp.sfu.ca/?q=ojs] is one example specifically for Journal tables of contents which has an RSS plugin to export feeds in a variety of formats, included RSS 1.0 with DC and PRISM modules. 

· Databases. RSS feeds can be generated from data stored in a database.

8.2 Validation

It is essential that Feeds and OPML files are valid. Here are some online validation tools.

· Feed Validator for Atom and RSS
· http://feedvalidator.org/ 

 

· W3C Feed Validation Service, for Atom and RSS
· http://validator.w3.org/feed/ 

 

· OPML Validator Beta
· http://validator.opml.org 

Note that the above-mentioned validation tools will only verify that Feeds or OPML files are valid, they will not confirm that they follow the best practices recommended here. CrossRef will develop and host a tool that can be used to confirm that your feeds are both valid and that they conform to these recommendations. We will update this document with a link to the tool when it is ready for use.

9. Notes on Media Types

This section provides some additional discussion on the correct use of media types for RSS feeds.

Media types are an important feature of the web architecture that enable browsers and other user agents (e.g. RSS feed readers) to correctly identify and process content that they retrieve from the web. In the context of RSS this is particularly important as without using the correct media type, a user may by shown XML markup rather than being offered the option to subscribe to an RSS feed using their configured feed reader.

Several mimetypes have been commonly used or recommended for use for delivering RSS feeds. This advice is often contradictory and does not always take into account all relevant use cases. These recommendations take a pragmatic approach that attempts to address the most common issues. The following table outlines some commonly used media types and the issues related to them:

	Media Type
	Issues

	text/xml
	This media type is often used for delivering RSS feeds or XML documents. However due to the way that the media type has been specified, user agents may incorrectly process the contents with a character set of US-ASCII. This is highly likely to cause problems with the RSS feeds containing bibliographic information that typically contains characters from the wider unicode character set.

	application/rss+xml
	This media type was proposed as a standard for delivering RSS feeds, and is still widely used. It is also used as an identified in RSS auto-discovery links to indicate that the link refers to an RSS feed. However, while media type is well supported in RSS readers, the media type is not formally registered.

	application/rdf+xml
	This is the correct, standard media type for delivering RDF/XML documents such as RSS 1.0 feeds, as specified in this document. However this media type is not well supported in browsers and in many cases may cause confusion for an end user who may be prompted to download the feed rather than subscribe to it

	application/atom+xml
	This is the correct, standard media type for delivering Atom feeds. It should be used for delivering only Atom documents, and not RSS 1.0 feeds.

	application/xml
	This is the standard, default media type for delivering XML documents over the web. It does not suffer from the same character encoding issues as text/xml. The media type is well supported in RSS readers, so offers the same advantages as application/rss+xml.


To encourage the use of standardised media types, this document therefore recommends the use of application/xml as the default media type for delivering RSS feeds. It is also recommended that feeds are delivered with UTF-8 character encoding, requiring that the feed be delivered with a content type of: application/xml; encoding=UTF-8.

Note: this might seemingly introduce a slight discrepancy between the recommended media type for delivering an RSS feed, and the media type used to link to an RSS feed from an RSS Autodiscovery link. In the latter case, a media type of application/rss+xml. However it is important to recognise that in the case of linking to a feed, the media type is being used simply as a label, it does not define the processing behaviour of the feed reader.

A. Example Atom TOC Feed

An example Atom TOC feed based on the cut-down (and slightly modified) version of the example RSS feed given in Sect. 4 is shown here for illustrative purposes only. Both <feed> and <entry> elements are displayed.

A.1 Example <feed> element

<feed xmlns="..." xmlns:dc="..." xmlns:prism="...">

<title type="text">Nature</title>

<author>

<name>Nature Publishing Group</name>

</author>

<updated/>

<id/>

<link rel="self" type="application/atom+xml" href="http://www.nature.com/nature/current_issue/atom"/>

<!--

<image rdf:resource="http://www.nature.com/includes/rj_globnavimages/nature_logo.gif"/>

-->

<icon/>

<rights/>

<dc:publisher>Nature Publishing Group</dc:publisher>

<dc:language>en</dc:language>

<dc:rights>© 2007 Nature Publishing Group</dc:rights>

<prism:publicationName>Nature</prism:publicationName>

<prism:issn>0028-0836</prism:issn>

<prism:eIssn>1476-4679</prism:eIssn>

<prism:copyright>© 2007 Nature Publishing Group</prism:copyright>

<prism:rightsAgent>permissions@nature.com</prism:rightsAgent>

 

<entry>

...

</entry>

...

 

</feed>

 

A.2 Example <entry> element

 

<entry>

<id/>

<title>Structure-based activity prediction for an enzyme of unknown function</title>

<link rel="alternate" type="text/html" href="http://dx.doi.org/10.1038/nature05981"/>

<summary>With many genomes sequenced, a pressing challenge in biology is predicting the function of the proteins that the genes encode. When proteins are unrelated to others of known activity, bioinformatics inference for function becomes problematic. It would thus be useful to interrogate protein structures for </summary>

<updated/>

<author>

<name>...</name>

</author>

<content type="xhtml">

<div xmlns="http://www.w3.org/1999/xhtml">

<p><b>Structure-based activity prediction for an enzyme of unknown function</b></p>

<p>Nature 448, 775 (2007). <a href="http://dx.doi.org/10.1038/nature05981">doi:10.1038/nature05981</a>

</p><p>Authors: Johannes C. Hermann, Ricardo Marti-Arbona, Alexander A. Fedorov, Elena Fedorov, Steven C. Almo, Brian K. Shoichet & Frank M. Raushel</p><p>With many genomes sequenced, a pressing challenge in biology is predicting the function of the proteins that the genes encode. When proteins are unrelated to others of known activity, bioinformatics inference for function becomes problematic. It would thus be useful to interrogate protein structures for </p>

</div>

</content>

<dc:title>Structure-based activity prediction for an enzyme of unknown function</dc:title>

<dc:creator>Hermann, Johannes C.</dc:creator>

<dc:creator>Marti-Arbona, Ricardo</dc:creator>

<dc:creator>Fedorov, Alexander A. </dc:creator>

<dc:creator>Fedorov, Elena</dc:creator>

<dc:creator>Almo, Steven C. </dc:creator>

<dc:creator>Shoichet, Brian K.</dc:creator>

<dc:creator>Raushel, Frank M.</dc:creator>

<dc:identifier>doi:10.1038/nature05981</dc:identifier>

<dc:source>Nature 448, 775 (2007)</dc:source>

<dc:date>2007-07-01</dc:date>

<prism:publicationName>Nature</prism:publicationName>

<prism:publicationDate>2007-07-01</prism:publicationDate>

<prism:volume>448</prism:volume>

<prism:number>7155</prism:number>

<prism:section>Article</prism:section>

<prism:startingPage>775</prism:startingPage>

<prism:endingPage>779</prism:endingPage>

</entry>







































































































� � HYPERLINK "http://www.websearchguide.ca/netblog/archives/008106.html" �http://www.websearchguide.ca/netblog/archives/008106.html�


� � HYPERLINK "http://www.resourceshelf.com/2008/12/16/new-tables-of-content-service-for-scholarly-publications-free/" �http://www.resourceshelf.com/2008/12/16/new-tables-of-content-service-for-scholarly-publications-free/� 
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