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JISC Project Plan 

Overview of the ART Project

1. Background

Ontology based semantic annotation of scientific papers and data promotes the sharing of research results, and reduces the duplication and loss of knowledge.  It also facilitates text mining and knowledge discovery applications. 

University of Wales, Aberystwyth has developed EXPO, a general ontology of scientific experiments [Soldatova & King, 2006].  This ontology is designed to structure the formal annotation of scientific experiments.  Annotation is required to promote the sharing of results within and between subjects. EXPO provides a clear structured framework for a consistent and shareable description of experiments for both humans and computer systems. EXPO links the general upper ontology SUMO with subject-specific ontologies of experiments by formalizing the generic concepts of experimental design, methodology, and results representation. The structure of EXPO follows international standards and formats: with its concepts organised in an is-a hierarchy, along with their relations and definitions. EXPO is expressed in the W3C standard ontology language OWL-DL [http://www.w3.org/TR/owl-features/].  We have demonstrated the utility of EXPO by applying it to phylogenetic and high-energy physics experiments published in the journal Nature, where significant experimental problems were highlighted that were missed by the reviewers, and an unexpected similarity between the experiments revealed [Soldatova & King, 2006; Soldatova et al., 2006].  EXPO has received a lot of publicity with articles appearing in the New Scientist and the Chronicle of Higher Education, and was nominated for the 2006 World Technology Award for software. 

The ART project will use EXPO as a core ontology for marking-up scientific papers stored in digital repositories. The ART project aims to build on the experience of eBank. The later project aims to provide a technological solution to the access and curation of digital resources [http://www.ukoln.ac.uk/projects/ebank-uk/]. The project is being led by UKOLN in partnership with the Intelligence, Agents & Multimedia Group, Department of Electronics & Computer Science, and the Department of Chemistry, University of Southampton and the Digital Curation Centre (DCC) [http://www.dcc.ac.uk/]. eBank/e-Print already uses Dublin Core Metadata  (DC) [http://dublincore.org/] to index the e-prints and enable searching. The ART project will contribute to the DCC services. The DCC priorities related to ART are: 

·  Metadata extraction and curation (investigating standards and tools for the curation of scientific metadata). 

· Semantic data curation ('meaning' and 'machine process-ability' foundations of the Semantic Web and Ontological communities). 

· Data transformation, integration and publishing (manipulation of data formats, metadata conversion).

The ART project will help to ensure that metadata for various scientific domains are stored and updated in one place. It can provide consistency in managing the digital resources. 

ART will build on the experience of semantic enrichment with the RSC's (Royal Society of Chemistry) Project Prospect [http://www.projectprospect.org/]. Here journal articles are marked up with chemical structures and domain terms from the IUPAC Gold Book [International Union of Pure and Applied Chemistry, 1997] and terms from the OBO ontologies GO (Gene Ontology) [The Gene Ontology Consortium, 2000], SO (Sequence Ontology) [Eilbeck et al., 2005], and CL (Cell Type ontology) [Bard et al., 2005]. Mark up of terms from ChEBI (Chemical Entities of Biological Interest) [Matos et al., 2006], FIX (ontology of physico-chemical methods and properties) (http://obo.sourceforge.net/cgi-bin/detail.cgi?fix) and REX (ontology of physico-chemical processes) (http://obo.sourceforge.net/cgi-bin/detail.cgi?rex) is in preparation. ART will also incorporate generic scientific concepts from EXPO (Ontology of scientific EXPeriments) [Soldatova & King, 2006b], OBI (Ontology for Biomedical Investigations) [http://obi.sourceforge.net/], ECO (Evidence Code Ontology) [http://obo.sourceforge.net/cgi-bin/detail.cgi?evidence_code]. 

A similar ontology based format is going to be used for the related ROAD (Robot-generated Open Access Data) project [http://www.jisc.ac.uk/whatwedo/programmes/programme_rep_pres/road.aspx]. This project will be investigating the issues involved with the automatic routine deposit of data generated by the Robot Scientist [King et al., 2004].
2. Aims and Objectives

The aim of the ART project is to develop a tool ART based on a generic ontology of experiments EXPO for semantic representation of scientific articles. 

The main objectives of the project are:
· Developing an ontology based format for semantic representation of scientific papers;

· Translating scientific papers into the proposed format with an explicit semantics.
· Explicit linking of repository papers to data (where available) and metadata. 
· Creation of an example intelligent digital repository. 

Semantically rich and theoretically sound ontological representation will provide metadata to annotate papers stored in digital repositories. An ontology based tool ART will be developed to automate the process of translating the papers into the proposed semantic format.  
3. Overall Approach

To achieve the project goal and objectives we will use the follows strategy and methodology:
· Ontology methodology: generic and domain ontologies.

Ontologies have been proven as a solid theoretical foundation for the development of information systems. They provide consistency and comprehensibility of underlying logic and building blocks. We will use EXPO as a core ontology for the developing an ART tool. EXPO is generic domain independent ontology and will ensure applicability of the ART system to various domains. We will also reuse appropriate for scientific mark-up ontological classes from OBI (Ontology for Biomedical Investigations) [http://obi.sourceforge.net/] and FuGE (Functional Genomics Experiment) [http://fuge.sourceforge.net/index.php] projects. However existing ontologies still do not cover well enough the area of semantic representation of scientific articles. The most important missing part is a representation of theoretical methods. We will need to formalize a description of theories in order to semantically represent papers containing theoretical sections. 
We will use the following domain ontologies for working with papers from physical chemistry area:

GO (Gene Ontology) [The Gene Ontology Consortium, 2000], 
SO (Sequence Ontology) [Eilbeck et al., 2005], 
CL (Cell Type ontology) [Bard et al., 2005],

ChEBI (Chemical Entities of Biological Interest) [Matos et al., 2006], 
FIX (ontology of physico-chemical methods and properties) [http://obo.sourceforge.net/cgi-bin/detail.cgi?fix],

REX (ontology of physico-chemical processes) [http://obo.sourceforge.net/cgi-bin/detail.cgi?rex], and 

IUPAC Gold Book [International Union of Pure and Applied Chemistry, 1997].

· Knowledge acquisition from experts. We will work with internal and external to the project experts to identify missing classes in representation of physical chemistry domain; to develop and validate an ontology; to validate the ART tool.
· Engagement with the wider scientific community. An ontology is a kind of agreement between specialists within a domain. In order to promote the ART representation of papers to the scientific community, we plan to publish a paper stating ART’s goals, its future benefits and invite the researchers from all scientific areas to contribute to the project development. We will run and support a project website for the tool development in order to make this process open to everyone who wishes to participate. RCS Publishing has agreed to use ART tool to represent the RCS Journal papers. This is a good starting point to promote generic ontological representation of scientific texts. 

· ART tool validation. The system will be build on existing standards and technologies.
· Ontology validation. An appropriately selected core ontology as a foundation of the ART system will ensure sound theoretical principles of the development, and contribute to its integrity, validity and consistency. We will start to represent scientific investigations in ontology format from the early stages of the system development. This will help to detect missing concepts and ambiguities, and to validate the ontology. 

· We will use Protégé ontology editor for working with ontology in OWL format. 
· Generic approach. ART tool is going to be designed general for all scientific areas, and the goal is to eventually produce an interface tool that can be used to annotate any scientific investigation.  However, we need to focus on a particular scientific area – we selected physical chemistry (see explanations in the Background section) - in order to demonstrate our approach in full details.
Scope and boundaries:

· The project will consider only scientific articles, not any. We will formalise papers from physical chemistry, but the outcomes of the project are expected to be generic for various scientific domains.

· The outcomes of the project would be possible to apply for the areas where domain ontologies are available.

· The tool will support mark-up of papers by authors or by experts in the domain. 

Critical success factors:

· Promotion of the semantic format within physical chemistry community and wider.

· Engagement with publishing bodies.

· Hiring skilful key researcher. 

4. Project Outputs

The expected outputs of the project are as follows:

1. ART - a tool for preparing scientific articles in enriched semantic format.
2. An example digital repository of articles in enriched semantic format.
3. A user manual for the ART tool.

4. A guideline for semantic mark-up of papers.
5. Report on the minimum information required for representing papers. 
6. A paper and a presentation at a workshop level describing the ART project goals.

7. A journal paper (BMC Bioinformatics or higher) describing the ART project results and applications.

Within the ART project we hope to contribute to the best practice of ontology development; digital repositories technology; and text mining. Project reports will contain summaries of gained experience. Papers will describe new knowledge produced within the project.
5. Project Outcomes

The expected outcomes of the project are as follows:

· Metadata for capturing major features of scientific investigations and supporting mark-up language;
· Uniformed ontology based semantic format for representation and storage of scientific papers;

· Improved accessibility to the digital resources;

· Support of article preparation in digital semantically enriched format;

· Translation of articles into digital semantically enriched format.

We envisage that the project outcomes will impact the process of preparation, publishing, storing, and curating of the results of scientific investigations. Representation of papers in an explicit and unambiguous semantic format will stimulate knowledge sharing and reusing. 
This project will provide a range of benefits to JISC, and the wider scientific and Higher Education community. The project will create a tool for papers annotation and representing them in semantic machine readable format. This will be beneficial to various digital repositories to enhance searching facilities, and add value to scientific digital repositories through better knowledge/ data representation, greater knowledge reuse and sharing, and facilitate advanced computer applications. 

Use of an ontology based format for representing scientific texts will help to enable access to the stored knowledge and data. This will reduce duplication, redundancy and inconsistency in existing repositories, and so save research resources and make science more cost effective. Ontologies as detailed and precise description of domains are also a valuable resource for education and training. We envisage ontology based formats being an essential component of e-Science by providing unified standards. 
6. Stakeholder Analysis

The list of stakeholders relevant to the project:

	Stakeholder
	Interest / stake
	Importance

	Researchers


	Will get better access to the scientific results;

Will need to spend additional time for a paper preparation in a semantic format;

Will be provided with a support for a paper preparation.


	medium

	Editors

	Will be able to provide better service and access to the scientific publications.

	high

	Reviewers

	Will be provided with a support for a paper reviewing.

	medium

	Librarians


	Will be affected by the outcomes, will need to learn how to work with papers in semantic formats. 


	low

	JISC partners


	Might be interested in using our format and tool. 

	medium

	Standards organisations

	support/approval is essential
	medium


7. Risk Analysis

As with any project of this nature, there are risks associated. These have been summarised below:

	Risk
	Probability

(1-5)
	Severity

(1-5)
	Score

(P x S)
	Action to Prevent/Manage Risk

	Staff recruitment
	4
	3
	12
	Recruiting a suitable researcher will be essential to the success of the project. To ease recruitment problems, candidates could be drawn from the pool of resources trained by UWA’s Computer Science department, and it’s Computational Biology Group and Wolfson Bioinformatics Unit.



	Staff retention
	2
	4
	8
	Were key staff to leave, this could impact the project. This risk cannot be fully mitigated, but by following strict documentation procedures, replacement staff could pick up work more easily.



	Expertise
	2
	4
	8
	Risks that experts will not be agree with paper mark-ups. The risk can be reduced by providing detailed explanation and training on marking-up scientific texts.


	Technical knowledge
	1
	4
	4
	Risk can be prevented by ensuring that a technically competent researcher is employed.




8. Standards

The following standards will be used within the ART project:

	Name of standard or specification
	Version
	Notes

	DC
	
	

	XML
	XML 1.1 
	

	OWL
	DL
	This version of OWL allows inference over the classes.

	HTML
	XHTML
	


9. Technical Development

One of the major outcomes of the project is the authoring tool ART, to be used by reviewers and editors for the ontology-based semantic annotation of papers. The development of the software will build on existing technologies for the annotation of chemical named entities (NEs) and will be implemented in Java. 

Stage I: The first version of the system, an extension OSCAR/ART, is an interface to help the manual annotation of papers with domain ontology concepts and discourse meta-tags. This will constitute an extension of the open source software OSCAR.

Stage II: After the manual annotation of 50 papers we will explore the integration of machine learning and active learning into the system, to enable automation of the annotation. Such techniques are used extensively by the Natural Language Processing (NLP) community for the task of NE recognition. The challenge presented by the current work will be to use these techniques for the recognition of both NEs (covering noun phrases) and longer pieces of discourse, representing general scientific concepts. 

Stage III: Developing the core ART tool according to the identified requirements for the system functionality. 

Stage IV: The final version of the system will allow the authors to correct and augment the semantic annotation obtained automatically.

Interface development: Designing and implementing interface components that will enable a user to work effectively with the tool. Providing a facility to directly link paper texts to relevant digital resources in the selected scientific area.

Testing: Following the training of ML methods on the 50 manually annotated papers, the system will be tested for accuracy on a test set of papers manually annotated by domain experts. Based on the results of the testing and error analysis we shall apply corrections in order to improve the system. The improved system will be further tested.

10. Intellectual Property Rights

The University of Wales, Aberystwyth, the leading institution on the project, will own intellectual property created by the project. The project outputs will be freely available to the HE community.  
Project Resources

11. Project Partners

1. Royal Society of Chemistry, RSC Publishing                                                                        

Role: providing expertise in physical chemistry and publishing for ontology validation and testing ART.
Contact: Dr. Colin Robert Batchelor
2. University of Bath, UKOLN

Role: consultancy on scientific (especially chemistry) repository application.  
Contact: Dr. E. Lyon
3. University College London, Department of Chemistry
Role: providing expertise in ultrafast dynamics and control for ontology validation, development, and testing. 
Contact: Professor Helen Hazel Fielding

The roles, responsibilities, and financial obligations of all the partners are clearly stated in the letters supporting the grant proposal.

12. Project Management

The project will be administrated and managed by Dr. Larisa N. Soldatova on day-to-day basis. All major decisions will be made in consultancy and agreement with the project partners. Regular information messages about the project progress will be circulated to all project members. 

The majority of the project work will be undertaken by the recruited for the project researcher Dr. Maria Liakata. She will report directly to the project manager. The project researcher will work full time. The project manager will work 60 hours for the project minimum (as specified in the budget) and ready to devote more time if required. 
There are no known training needs. 
The members of the project team, their roles, and contact details: 
Dr. Larisa N. Soldatova, RCUK Fellow, UWA

Role: administrating, managing the project; ontology development

Contact Details:

The University of Wales, Aberystwyth, UK

tel: +44 (0) 1970 62 8532

fax:  +44 (0) 1970 62 8536

Email: lss@aber.ac.uk
Dr. Maria Liakata, Research associate, UWA 

Role: the key ART tool developer

Contact Details:

Computer Science Department, 

The University of Wales, Aberystwyth, UK

phone: +44 (0) 1970 62 8403
fax:  +44 (0) 1970 62 8536

Email: mal@aber.ac.uk

Professor Ross Donald King, head of UWA Computational Biology research group.

Role: expertise in ontology development and the system application

Contact Details:

The University of Wales, Aberystwyth, UK

tel: +44 (0) 1970 62 2432

fax:  +44 (0) 1970 62 8536

Email: rdk@aber.ac.uk

Dr. Colin Robert Batchelor, Technical Editor of Royal Society of Chemistry Publishing.

Role: providing expertise in physical chemistry and publishing for ontology validation and testing ART.

Contact Details:
RSC, Thomas Graham House

Science Park, Milton Rd.

Cambridge, CB40WF

tel: +44 (0) 1223 240066
fax: +44 (0) 1223 433623 
email: batchelorc@rsc.org
Dr. E. Lyon, UKOLN director.
Role: consultancy on scientific (especially chemistry) repository application.  
Contact Details: UKOLN,
University of Bath,
Bath, 
BA2 7AY
tel: +44 (0) 1225 386580
fax: +44 (0) 1225 386838 
email: e.j.lyon@ukoln.ac.uk
Professor Helen Hazel Fielding, University College London, Department of Chemistry
Role: providing expertise in ultrafast dynamics and control for ontology validation, development, and testing. 

Contact Details:
Department of Chemistry 
UCL 
Christopher Ingold Laboratories 
20 Gordon Street 
London WC1H 0AJ tel: +44 (0)20 7679 5575 
fax: +44 (0)20 7679 7463 
lab: 21101 
email: h.h.fielding@ucl.ac.uk
Mr Stuart Lewis, Information Services at UWA
Role: expertise in digital repositories

Contact Details:

The University of Wales, Aberystwyth, UK

tel: +44 (0) 1970 62 2860
fax:  +44 (0) 1970 62 8536

Email: Stuart.lewis @aber.ac.uk

13. Programme Support

Support in disseminating and promoting the developed within the ART project semantic format. For example recommendation of using the format to other JISC funding project; including the format into a list of recommended standards.

In case of the successful project completion, support might be requested to find funding for further development of a tool and semantic representations of scientific resources. 
14. Budget

See Appendix A. 

The following changes were made in the budget:
· The directly incurred staff budget reduced on £195, because Dr Maria Liakata was recruited from 01-07-07 (not 01-06-07), one month later and on higher grade: 11 instead of 10. 

· The consultancy budged increased on £195.

The total budget is remaining the same.

Detailed Project Planning

15. Workpackages

See Appendix B. 

16. Evaluation Plan

	Timing
	Factor to Evaluate
	Questions to Address
	Method(s)
	Measure of Success

	Formative evaluation:

	After the end of each work package
	Achievements of goals and sub goals detailed in the plan. 
	Have milestones been met?

Have outputs been delivered? If not, why.
	Compare outputs against plan.
	All milestones and outputs have been delivered in time.

	
	
	Is the project management working effectively?
	Ask the project members.
	The project members are satisfied with the project management.

	
	
	Are stakeholders aware of the project outcomes?
	Information messages for the project stakeholders.
	Stakeholders are informed about the project outcomes.

	Summative evaluation: 

	At the time of deliverables submission


	The semantic format
	What scientific concepts the format should cover?

	Questionnaire
Interview
	The format includes all major concepts essential for papers representation. 


	At the end of the project
	The ART tool
	What functions the tool has to support? Does it support article preparation reliably?


	Interview
Assessment by  external experts
	The external experts agree that the ART tool adds value to the papers. 

	At the end of the project
	Documentation
	Is documentation of sufficient quality?
	Assessment by  external experts
	The external experts agree that the documentation is of sufficient quality.


17. Quality Plan

	Output
	Report on the minimum information required for representing papers.


	Timing
	Quality criteria
	QA method(s)
	Evidence of compliance
	Quality responsibilities
	Quality tools 

(if applicable)

	30-11-07
	Accurate and correct
	Follows the best practice in formats development.
	The minimum information proposal follows the best practice in formats developments.
	Project manager
	

	Output
	ART - a tool for preparing scientific articles in enriched semantic format.



	Timing
	Quality criteria
	QA method(s)
	Evidence of compliance
	Quality responsibilities
	Quality tools 

(if applicable)

	24-12-08
	Fitness for purpose
	External expertise
	The external experts agree that the ART tool fits to the stated purpose and adds value to the papers.
	Project manager
Project key researcher
	

	Output
	A user manual for the ART tool; A guideline for semantic mark-up of papers.



	Timing
	Quality criteria
	QA method(s)
	Evidence of compliance
	Quality responsibilities
	Quality tools 

(if applicable)

	24-12-08
	Accurate and correct
	External expertise
	The external experts agree that a user manual and a guideline are accurate and correct.
	Project manager

Project key researcher
	

	Output
	An example intelligent digital repository.


	Timing
	Quality criteria
	QA method(s)
	Evidence of compliance
	Quality responsibilities
	Quality tools 

(if applicable)

	30-01-09
	Fitness for purpose
	Ensure the repository can be located in the existing centres. 
	The papers in enriched semantic format are located in the UWA and/ or UKOLN repository.
	Project manager


	

	Output
	A workshop and journal papers.


	Timing
	Quality criteria
	QA method(s)
	Evidence of compliance
	Quality responsibilities
	Quality tools 

(if applicable)

	30-03-09
	Fitness to high level journal publications
	To carry out and report in papers top level research
	The papers have been submitted 
	Project manager


	


18. Dissemination Plan

	Timing
	Dissemination Activity
	Audience
	Purpose
	Key Message

	Start of the project
	Presentation
	Scientific community
	To promote awareness of the project
	The project has started.

	Start of the project
	Paper
	Scientific community
	To promote awareness of the project
	The project has started.

	During the project
	Maintain a project website
	Scientific community and general public
	To promote the project
	There is a project about digital representation of scientific results.

	During the project
	Programme meetings
	Other JISC projects
	To promote awareness of the project
	Key information about the project. 

	During the project
	emails
	Publishers
	To promote awareness of the project
	Key information about the project. 

	During the project
	Institution newsletter
	Scientific community
	To inform
	Key information about the project.

	End of the project
	Paper
	Scientific community
	To promote awareness of the project outcomes
	The project can bring benefits to the community.

	End of the project
	Reports
	Scientific community
	To promote awareness of the project outcomes
	The project can bring benefits to the community.


19. Exit and Sustainability Plans

	Project Outputs
	Action for Take-up & Embedding
	Action for Exit

	The ART tool and the documentation.

	Provide technical support for the users if resources allow.
	Keep available at the UWA website for three years.

	Papers.
	Submit the papers to UWA repository.

	Keep available at the UWA website for three years.

	An example intelligent digital repository.


	Encourage digital repositories to use the proposed format.
	Keep available at the UWA website for three years.


	Project Outputs
	Why Sustainable
	Scenarios for Taking Forward
	Issues to Address

	The proposed semantic format (in form of a Report on the minimum information required for representing papers).


	The format has a potential to be included in standards for representation of scientific investigations. 
	Promote the format to Publishers and within scientific communities.
	Further funding to support and promote the format.
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