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JISC Project Plan 

Overview of Project

1. Background

One of the core activities of the AHDS is the management of a repository for the preservation and dissemination of digital resources arising from research in arts and humanities disciplines. Most of these resources result from publicly funded projects carried out by academics at UK institutions of higher education, and represent a significant investment of time and money, which the AHDS is tasked with safeguarding. The AHDS’ approach to digital preservation is based on the OAIS Reference Model (ISO 14721), which provides a broad abstract framework addressing preservation functionality. More specifically, our preservation strategy may be summarised as follows:

a) Individual files are normalised to formats more suitable for preservation. Such formats are typically non-proprietary and based on open standards, and should be of high quality, i.e. the transformation should avoid or minimise information loss.

b) Structured metadata is generated and stored, to enable continued access to and interpretation of the preserved objects
. If this metadata is incomplete or inaccurate, the digital object rendered to the user may differ from the intentions of the creator. 

c) Preserved objects are periodically monitored to assess their preservation status and continued accessibility, by checking file formats and rendering software for obsolescence.

d) Files are periodically migrated to new formats, if deemed necessary by (iii).

In recent years, several projects have made proposals for metadata schemas to support the preservation of digital resources. The AHDS has adopted the recommendations presented in the PREMIS Data Dictionary for Preservation Metadata, a generic approach that provides a core set of technical and management metadata elements for the description of characteristics common to all digital resources, irrespective of the file format or encoding method. PREMIS metadata is built around several inter-related entity types: digital objects, events in an object’s lifecycle, agents (person, organisation or software) that act upon objects, relationships between objects, and rights in relation to objects. The attributes identified include administrative metadata, technical metadata, and structural metadata describing how complex objects are constructed from simple objects.

Although preservation metadata will be generated throughout an object’s lifecycle, for example when integrity checks or format migrations occur, ingest is a key occasion for generating and recording such data. Currently, digital objects are deposited with the AHDS using portable physical media, or by electronic transfer, and after deposit they undergo a formalised but largely manual ingest process before they are lodged in the repository for preservation and dissemination to users. During this process, the objects are subject to quality review and validation at various levels, such as virus checking, file corruption, data integrity; the files making up the deposit may be converted into new formats more suitable for preservation or dissemination; preservation metadata is generated. 

This manual approach to preservation is not scaleable, however, and consequently, as part of a JISC-funded project,  the AHDS has been carrying out an investigation into the feasibility of automating this deposit and ingest process
. To date, the AHDS has produced a number of outputs on which this project will build:

· ingest workflow model and scoping study.

· specification of requirements for PREMIS-based preservation metadata for the AHDS. 

· survey of format migration requirements

· survey of available tools and registries for performing preservation functions.

· small-scale prototypes to validate aspects of the proposed implementation approach. 

The project will implement a significant component of the AHDS’ preservation infrastructure, in such a way that is easily adaptable and extensible as requirements change.

2. Aims and Objectives

In the proposed project, we will follow two strands that build on this earlier JISC-funded work:

a) We will develop a production-quality web service based toolkit that will allow repository managers to build preservation and ingest workflows in a distributed environment.

b) We will complement this practical tool development with more speculative research, investigating the use of semantically annotated and semantically aware preservation web services for dynamically building workflows.

a) Toolkit Development

The vision is to develop preservation and ingest workflows that minimise the need for human intervention, greatly reducing the overheads of repository ingest and management, with a consequent increase in productivity. Our approach is not to develop a monolithic tool, but rather a set of modular services, each encapsulating a well-defined unit of functionality at an appropriate level of granularity, which can be executed in a distributed environment. There will be dependency relationships between some services, with the output from certain services “piped” as input into others. These atomic services provide building blocks that repository managers can configure and combine to implement workflows that meet the requirements of individual repositories. 

Of course, it will not in general be possible to perform all required processing automatically. Instead, a semi-automated system is the most practical solution, coordinating automated web services with decision points that can prompt repository staff to supply additional information (via a web interface) before the process can continue. Some form of access control will be implemented for all user input (whether by the depositor or the staff managing ingest at the repository), both for security purposes and to identify the agent who performed the action, information that will in turn be recorded in the metadata. In line with the JISC’s access management strategy, the AHDS’ own implementation of the workflow will use Shibboleth to manage all user access.

It is important to note that not all repositories will have the same requirements. The modular approach will enable repositories to select and configure these services, using them as building blocks from which to construct the workflows most appropriate to their own circumstances. In particular, PREMIS metadata is inclusive and wide-ranging, so a given repository may only require a subset of the available attributes. The detailed design will pay particular attention to the configurability of the metadata set used, although it will provide a number of template metadata profiles that can be used by managers who do not want the overhead of carrying out a detailed configuration.

Moreover, the preservation services involve tasks such as format validation, technical metadata generation, or format migration, for which numerous specialised tools and registries have been developed
. Any preservation system constructed from the proposed toolkit would want to make use of these specialised tools (converted to web services, e.g. by using SoapLab
). However, given that the panoply of available services is likely to change significantly over the years to come, it would be inappropriate for the proposed toolkit to be committed to using any particular set of tools, and the modular approach will facilitate the substitution of one specialised tool for another. We propose to develop generic service interfaces for certain specialist action types (e.g. conversion of a given file from source format to target format, or validation of a file against a specified format), which can be used to integrate the system with different implementations, possibly with the help of mediator services. The software bundle produced by the project will incorporate a certain subset of these services off the shelf, but importantly will provide configuration tools to enable different projects to make use of their own preferred tools.

The proposed project represents value for money, as it is further develops work either already completed or in progress at the AHDS, using techniques whose validity and usefulness have been validated by this work. The project’s service-oriented approach firmly positions it within the framework of the JISC e-Infrastructure and e-Framework. To ensure that the developed software meets the needs of the community as a whole, we will follow a user-driven, evolutionary approach to this work, involving incremental cycles of implementation and assessment in collaboration with potential users. Finally, it should be emphasised that we aim to produce production quality software that is easy to install and configure, rather than a semi-experimental toolkit, and consequently we intend to invest a significant amount of effort on rigorous testing. 

b) Semantic Annotation of Preservation Services

As observed above, preservation services can be highly specialised, and it is expected that in future a wide variety of services will be made available in a distributed fashion, for example by service providers that specialise in a particular media types. In the above toolkit, the administrator statically configures the services and registries that are to be used in particular circumstances, and reconfigures them if circumstances change. Although such an approach is feasible in the current environment, it will fail to scale as the environment of formats, tools and services expands, particularly with the advent of complex multimedia formats that are increasingly being created and captured in digital form. What is required is a mechanism for dynamically discovering services for performing specified preservation actions on specified types of digital object, and automatically invoking them as part of a workflow.

By using standards such as SOAP, WSDL and UDDI, web services provide a mechanism for enabling interoperability between distributed applications and automated discovery of services. However, these standards typically enforce only weak or implicit typing of data, and do not allow the semantics of web services to be represented, which restricts the potential for dynamic discovery and invocation of such services. One approach would be to require web service definitions to be more strongly validated against a set of schemas, but this would be rather inflexible, and infeasible in an environment containing many service providers.

Instead, our approach will be to use an ontology that allows the preservation web services to be given machine-interpretable semantic annotations and descriptions, explicitly representing knowledge about the services in a flexible and extensible way. Given suitably extended registry functionality, these annotations will allow the dynamic discovery of appropriate services by software agents, which will be able to invoke these services, combine them into workflows, and monitor the results, with no (or minimal) user interaction. We will pay close attention to previous initiatives in semantic web service description and semantic registries, most relevantly the PANIC project
, which has worked on the dynamic discovery, selection and invocation of individual preservation services, but also other projects in the broader e-Science and semantic web communities (particularly in bioinformatics) such as myGrid/Feta and Grimoires
. In particular, we will examine existing web service description ontologies such as OWL-S
, WSMO
 and the myGrid ontology
, as we intend if possible to use such an ontology as a foundation, extending it for preservation-specific semantics. We will concentrate on describing functional properties of services, such as what a service does, its inputs and outputs, and how it is invoked. To give an artificial example, a given service may perform format migration, taking Microsoft Word documents and producing RTF 1.5, only accepting versions of Word later than Word 8, and requiring the version identifier to be supplied along with the file as input. In subsequent work, this could be extended to cover non-functional properties, such as reliability or performance.

This part of the project is more research-focused – we intend the deliverable to be a proof-of-concept demonstrator rather than a production level system, although the results will form a basis for further research. Importantly, the demonstrator will aim at extending the production level toolkit, to facilitate future migration from a non-semantic to a semantic system.
3. Overall Approach

The SERAPIS 2 project, a scoping study that was a forerunner of SOAPI, produced some small-scale prototypes that investigated and to some extent validated the technologies that we intend to use. As described above, the proposed architecture will broadly comprise a set of web services that perform preservation actions, a set of web-based user input functions, and a workflow management tool that can be used to combine these elements to create preservation workflows.

We will create detailed use cases to describe the functionality that the toolkit should support, including functionality derived from the AHDS ingest procedures. In particular, this will include a detailed specification of requirements for preservation metadata and for the outputs of the tool. As we intend the toolkit to be generally applicable, these use cases will describe the requirements from several points of view:

· Depositors of digital resources.

· Repository staff responsible for ingesting and managing the preservation of digital resources.

· Repository management staff with limited technical knowledge who want to install the toolkit and configure ingest and preservation workflows.

· Technical staff who want to extend the toolkit with additional functionality and services.

The use case set will aim to be comprehensive, so it may not be possible to implement a toolkit supporting all the use cases within the time available. However, the design will be extensible to allow additional functionality to be added as required.

The following Important issues to be addressed:

· The tool should be usable by various non-technical staff: depositors, preservation staff, and repository managers installing the toolkit.

· The tool should allow user input (with authentication). Initially we will use the jBPM console with jBPM’s built in authentication (based on a username/password database). Later, we may develop a bespoke web application for monitoring jBPM workflows, if it proves difficult to Shibbolise user input via the console.

· The tool should be flexible and extensible. As part of this we will develop generic interfaces for certain actions, e.g. format identification, file analysis, format migration, persistence, etc.

· Although Fedora repositories will be the main focus of the toolkit, we aim to be repository-agnostic, so all interaction with Fedora will occur via generic interfaces. In particular, the toolkit will produce XML outputs in generic schema, specifically METS, as well as the Fedora-specific FOXML. If time allows we will also support output of data as MPEG-DIDL documents.

The main software developer for the project, Andreas Mavrides, is currently working on SERAPIS-2, a study and prototyping project that is a forerunner of SOAPI. As such, he has both experience of the technologies involved and a broad overview of the required functionality. The project manager, Mark Hedges, has extensive software development experience and a detailed knowledge of preservation service functionality. He will provide clear direction to the developer, monitor progress, and provide feedback. Additionally, AHDS staff with specific digital preservation expertise will provide input on preservation issues.

4. Project Outputs

The main project outputs are as follows:

a) A set of web services performing modular units of preservation and ingest functionality.

b) A set of web-based functions for user input of metadata and other information that cannot be generated automatically.

c) A tool for combining these services and UI functions to construct semi-automated workflows. The initial plan is to base this on jBPM
. 

d) A semi-automated preservation and ingest system for the AHDS repository based on (a)-(c).

e) A software toolkit of (a)-(c), that can be downloaded, installed and configured for use by other repositories. As the AHDS is migrating its repository to a Fedora-based system
, there will be a generic, repository-independent version, and a Fedora-specific extension.

f) Report on the use of semantic annotations for discovery & invocation of preservation services, together with a prototype registry.

g) Comprehensive documentation for the software, including: 

· Technical documentation to facilitate the development of enhancements and patches for the software, both by AHDS staff and the user community. 

· Test specifications and logs.

· User guide to enable repository management staff at other institutions to install and configure an ingest system for their own repository, using (e).

· User guide to enable depositors and AHDS preservation staff to use the AHDS system.

h) Final project report, incorporating case studies.

The main deliverable will be the toolkit (c), comprising: web services encapsulating preservation actions; a web-based application supporting user input; a workflow tool that allows the web services and user input functionality functions to be combined to construct automated or semi-automated workflows. The toolkit will be configurable, to allow the implementation of workflows that meet a repository’s requirements. However, we will produce a number of specific workflow instances, corresponding to particular use cases identified during the project, to serve as examples. In particular, these will include workflows implementing the AHDS’ preservation requirements.

The services to be implemented will include such things as: PREMIS-based preservation metadata generation, including technical metadata, event metadata (providing audit trails for digital objects), relationship metadata (describing relationships within and between objects), agent metadata (recording persons and software involved in events); format migration; obsolescence and fixity checking; object validation on ingest; event/alarm/message management. The toolkit will make use of specialised third party tools where available (e.g. DROID, format conversion tools).

The precise set of services implemented will depend on the outcome of the use case workpackage. The architecture will aim however to be extensible and flexible, so that additional services can be incorporated either to add functionality (e.g. specialised validation services for particular object types) or to enhance existing functionality (e.g. if JHOVE were to be superseded by a better tool). 

5. Project Outcomes

The preservation service offered by the AHDS will be significantly enhanced, enabling better management of preservation metadata and greater automation. The ingest and preservation processes will be more streamlined, so that preservation staff can concentrate their effort where they are needed.

The toolkit will be adaptable, and will consequently facilitate the ingest of material into other repositories.

6. Stakeholder Analysis

	Stakeholder
	Interest / stake
	Importance

	AHDS staff
	Users of the resulting system. The project is important to the AHDS as it will provide a key component of their digital preservation infrastructure.
	HIGH

	JISC
	Will be interested in the proposed approach to implementing such a system.
	HIGH

	AHDS depositors
	Will use the deposit component of the toolkit for depositing resources.
	MEDIUM

	Staff of Fedora repositories
	Potential users of the resulting system.
	HIGH

	Staff of non-Fedora repositories
	Potential users of the resulting system.
	LOW


7. Risk Analysis

	Risk
	Probability

(1-5)
	Severity

(1-5)
	Score

(P x S)
	Action to Prevent/Manage Risk

	Staffing: inability to attract and retain staff with appropriate skills and experience
	1
	3
	3
	The required staff are already employed at the AHDS. The technical officer is enthusiastic about the project and we do not consider that the risk of him leaving is very high. We will transmit knowledge to other AHDS staff, and document work as it progresses so that it can be handed over in case of staff loss.

	Organisational: restructuring of organisation affects project
	1
	1
	1
	The AHDS is likely to undergo some reorganisation during 2007, due to funding changes. However, SOAPI is fully funded by JISC and KCL so these changes are unlikely to affect the project.

	Organisational: problems with membership of UK Access Management Federation
	3
	2
	6
	We plan to use Shibboleth to manage user input to the workflow. The AHDS is currently a member of the UK federation on a project basis, due to expire on the 1st August 2007 unless it becomes a full member. However, the AHDS is not a legal entity and is not able to sign the legal agreement that is necessary to join. The host institution (KCL) has agreed to sign the agreement on our behalf, but cannot do so until KCL itself joins the federation. Thus, unless this occurs before 1st Aug., it will not be possible to carry out the Shibboleth-related aspects of the project.

In these circumstances, we will implement other access management mechanisms until we are able to join the federation. For archive staff, this will use the jBPM identity framework. For depositors, a dedicated registration and logon system will be used. After joining the federation, these will be migrated to a Shibboleth-based system.

	Dependencies on other projects: the predecessor of SOAPI (SERAPIS 2) is due to finish on 31/05/2007, 2 months after the planned end date, due to a two month delay in starting as a result of recruitment problems.
	3
	2
	6
	Any output from SERAPIS 2 is highly valuable to SOAPI, as it is in many ways a precursor. Although the technical officer will not be able to start until 01/06/2007, the project manager will put extra effort into WP1-WP3 during April & May. This will be less than 100% capacity, as resources will be redeployed to carry the work out. We intend if possible to make up the effort lost during April/May during the timescale of the project.

	Technical: a complete solution cannot be implemented within the project time constraints using the technologies selected.
	2
	3
	6
	The project builds on previous work at the AHDS that has validated the approach, so it is unlikely that a solution will not be forthcoming. However, there are some risks:

- Configuration and use of jBPM was more time-consuming than expected, as the product is relatively immature open-source software and is patchily documented.

- Because of the variety of requirements, the toolkit will not support the range of functionality required by digital repositories. 

To mitigate these risks:

- We will examine preservation use cases to ensure that at least a substantial and usable subset of preservation functionality is supported.

- The toolkit will be extensible, so that it can be easily enhanced to support requirements not directly covered by the delivered software.

- Project progress will be monitored closely, and if necessary the scope of the project will be reduced to w well-defined subset while ensuring that a significant deliverable is produced.

- If jBPM proves too troublesome, replace it with another workflow tool, possibly a BPEL-based tool such as ActiveBPEL.

	External suppliers
	1
	1
	1
	N/A – risk minimal

	Legal
	1
	1
	1
	N/A – risk minimal


8. Standards

	Name of standard or specification
	Version
	Notes

	METS
	1.5
	Will be used to package digital objects and their metadata for ingest into repository. Note that Fedora requires a slightly modified form of METS 1.5. Internally, Fedora uses FOXML, a METS-like Fedora-specific XML format.

	MPEG-DIDL
	2
	Will be considered as an alternative to METS, although it may not be supported completely within the project timescale.

	SOAP
	1.2
	Web service standard.

	WSDL
	1.1
	Web service standard.

	UDDI
	3
	Web service discovery standard.

	PREMIS
	1
	Data dictionary and XML schemas for preservation metadata.

	RDF Specifications

	Latest
	W3C Recommendations

	OWL
	1
	W3C Recommendation


9. Technical Development

The technical developments will build on the investigations undertaken in the SERAPIS 2 project, based on jBPM and web services. To ensure that the software produced is useable and meets the identified requirements, we will follow a user-driven, evolutionary approach to the work, involving incremental cycles of implementation and assessment in close collaboration with potential users.

The investigation will draw upon experience in the wider preservation and research community to identify existing software that may be incorporated. Documentation on the various software components will be extensively used, as well as experience gained by other implementers found on various mailing lists, forums and Wikis.

In the SERAPIS 2 project jBPM was found to be more difficult to configure and use, and less well documented, than was anticipated. Nevertheless, jBPM was selected in preference to BPEL-based tools, such as ActiveBPEL, because it provided support for user input in mid-workflow, which is an essential component of the use cases envisaged. Work is currently being carried out on extending the BPEL standard (BPEL4People) to allow such user input, which would in principle allow workflows developed using jBPM/JBPL to be migrated to BPEL. If tools supporting such an extension are available before the end of the project, and if time allows, we will carry out such a migration as a demonstration.
10. Intellectual Property Rights

IPR in all reports and other documents produced by the project will be retained by the authors and host institutions but made freely available on a non-exclusive licence as required by JISC.  

All software created during the project will be made available to the community on an open-source basis on the GPL licence. We will respect the licence model of all third party software incorporated in the proposed toolkit – as far as possible, only software made available under open source licences will be used in this way. Any non-open source third-party software to be incorporated will be included here at a later date, along with how we will obtain permission to use them, and any legal implications for the project outputs.

Project Resources

11. Project Partners

There are no formal project partners; however, it is expected that external organisations and projects will be involved in external testing at a later stage of the project. The AHDS has close links with other institutions and projects with an interest in preservation services; initial approaches have been made to a number of these as regards participation in external testing, and informal agreements have been reached.

12. Project Management

The project team is as follows (all are based at the AHDS Executive at King’s College London):

· Mark Hedges: Project Director, 0.2 FTE, 19 months. Contact details: mark.hedges at ahds.ac.uk. Mark is the Technical Manager of the AHDS, and will spend 0.1 FTE on project management, 0.1 FTE on giving technical guidance to the developer.

· Andreas Mavrides: Technical Officer, 1 FTE, 18 months. Contact details: andreas.mavrides at ahds.ac.uk. Andreas will be responsible for all software design, development and testing, including the production of associated reports and other documentation. He will report to the Project Director.
· Malcolm Polfreman: Information Officer, 0.25 FTE, 18 months. Contact details: malcolm.polfreman at ahds.ac.uk. Malcolm will be responsible for work related to the specification of preservation metadata, including the creation of relevant XML schemas and other files. 

· Gareth Knight: Preservation Officer, uncosted. Contact details: gareth.knight at ahds.ac.uk. Gareth will provide ad hoc advice on preservation related issues.

The team members will report to the Project Director.

13. Programme Support

A number of JISC-funded projects are currently investigating workflows in one form or another. Some form of organised programme-level activity related to this topic would be useful, for example workshops where knowledge and experiences could be shared.

The project team as a whole would benefit from training in:

· Specification of user requirements and use cases (including UML);

· Specifying, designing and implementing workflows.

Andreas would benefit from specific training in jBPM, as the software is challenging to set up and use, and the documentation is patchy. However, it is not clear currently how such training could be obtained other than through extremely expensive commercial courses (e.g. http://www.bsg.co.uk/services/jboss/jboss_jbpm.aspx). 

14. Budget

Andreas will not start on the project until 1st June. The budget in Appendix 1 has been updated to take into account the late start date on the project of Andreas Mavrides.

Detailed Project Planning

15. Workpackages

See Appendix 2.

16. Evaluation Plan

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

	Testing phase
	Utility of toolkit for AHDS Fedora repository.
	Facilitates ingest of objects into AHDS repository.
	Ingest digital objects into repository, and examine the results.
	Data and metadata for ingested digital objects adequately represents the objects.

	Testing phase
	Preservation metadata schemas and software for capturing metadata.
	Support a wide range of digital object types, in particular those within the AHDS repository.
	Ingest digital objects of various types into repository, and examine the metadata.
	Metadata for ingested digital objects sufficient for preservation purposes.

	Testing phase
	Utility of toolkit for non-AHDS repositories (Fedora and non-Fedora).
	Facilitates ingest of objects into repository.
	Ingest digital objects into repository, and examine the results.
	Data and metadata for ingested digital objects adequately represents the objects.

	Testing phase
	Flexibility and extensibility.
	Possibility of adding new functionality to workflow.
	Add new node to an existing workflow.
	New node added without difficulty.

	Testing phase
	Flexibility and extensibility.
	Possibility of replacing a service with another implementation.
	Replace service in an existing workflow.
	Service replaced without difficulty.


17. Quality Plan

	Output
	Software

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

(if applicable)

	Ongoing
	Fitness for purpose
	Review of code and testing.
	Test results and code review.
	Project Manager (or delegated staff member) to verify.
	

	Ongoing
	Adherence to standards and good practice
	Review of code.
	Code review.
	Project Manager (or delegated staff member) to verify.
	

	Testing phase
	Fitness for purpose
	Review of testing.
	Test specifications and test results.
	Project Manager (or delegated staff member) to verify.
	


	Output
	Documentation

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

(if applicable)

	Ongoing
	Comprehensiveness; usability by intended audience.
	Review of documentation.
	Documentation and review outputs.
	Project Manager (or delegated staff member) to verify.
	


18. Dissemination Plan

	Timing
	Dissemination Activity
	Audience
	Purpose
	Key Message

	Ongoing
	Conference papers and posters
	Academic community; digital repository/library staff; preservation community.
	To encourage awareness of project outputs
	The importance of this approach to implementing preservation

	Ongoing
	Project website
	Academic community; digital repository/library staff; preservation community.
	To provide regular updates about the project and its findings.
	Information about the project

	Ongoing
	JISCmail lists
	Relevant JISCmail lists
	To inform about project outputs and outcomes
	Raise awareness of key outputs of the project.


19. Exit and Sustainability Plans

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

	Toolkit (including documentation)
	Implement ingest and preservation system at AHDS.
	Ensure staff are able to use and modify system

	Toolkit (including documentation)
	Encourage involvement of other repositories, specifically as regards installing the toolkit in their environment.
	Ensure staff are able to install, configure and use the system

	Toolkit (including documentation)
	Make toolkit available on an open-source basis.
	Ensure toolkit available on this basis.


	Project Outputs
	Why Sustainable
	Scenarios for Taking Forward
	Issues to Address

	Toolkit (including documentation)
	It will be useful software for digital repositories.
	Install a working system at AHDS.

Encourage take up of tool by other repositories.
	Usability

	Technical reports.
	Will document practical experience with software, e.g. jBPM, web services, registries.
	Make available on website and via JISC.
	


Appendixes

Appendix A. Project Budget

	Directly Incurred Staff 
	Mar-07
	April 07– March 08 
	April 08– March 09 
	TOTAL £ 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Non-Staff 
	Mar-07
	April 07– March 08 
	April 08– March 09 
	TOTAL £ 

	Travel and expenses 
	£ 
	£2,000.00
	£1,000.00
	£3,000.00

	Hardware/software 
	£ 
	£ 
	£ 
	£ 

	Dissemination 
	£ 
	£ 
	£3,000.00
	£3,000.00

	Evaluation 
	£ 
	£ 
	£9,000.00
	£9,000.00

	Other 
	£ 
	£ 
	£ 
	£ 

	Total Directly Incurred Non-Staff
	
	£2,000.00
	£13,000.00
	£15,000.00

	
	
	
	
	

	Directly Incurred Total (A+B=C)
	453.6
	£50,657.03
	£42,419.58
	£93,530.21

	
	
	
	
	

	Directly Allocated 
	Mar-07
	April 07– March 08 
	April 08– March 09 
	TOTAL £ 

	Staff 
	£ 
	£ 
	£ 
	£ 

	Estates 
	£53.75
	 647.96

5407.50

1298.00 
	 340.29

3404.00

681.00 
	 1042.00

8811.50

1979.00 

	Other 
	£ 
	£ 
	£ 
	£ 

	Directly Allocated Total
	 £            53.75 
	 £           7,353.46 
	 £          4,425.29 
	 £       11,832.50 

	
	
	
	
	

	Indirect Costs (E) 
	£368.33
	£ 4,440.24 

£ 37,036.66

£ 8,889.00 
	£ 2,331.43 

£ 23,315.00 

£4,663.00 
	£ 7,140.00 

£ 60,351.66

£ 13,552.00 

	 
	
	
	
	

	Total Project Cost (C+D+E) 
	£875.68
	£108,376.39
	£77,154.30
	£186,406.37


Appendix B. Workpackages

	WORKPACKAGES 
	Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	
	
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	J
	F
	M
	A
	M
	J
	J
	A
	S
	
	
	
	
	

	1: Project Management
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2: Use Cases
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3: Preservation Metadata
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4: Software Architecture
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5: Software Development
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6: Testing and Evaluation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7: User Guides
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8: Semantic Annotation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9: Final Reports
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Workpackage and activity
	Earliest start date
	Latest completion date
	Outputs (deliverables in bold)
	Milestone
	Responsibility

	YEAR 1
	
	
	
	
	

	WORKPACKAGE 1: Project Management
Objective: To manage and coordinate activities, to prepare and report as required, and to assess risks and opportunities as the project progresses.
	01-03-07
	30-09-08
	
	
	

	1.1 Develop a detailed project plan with timescales, deliverables, and milestones
	01-03-07
	30-06-07
	Project Plan Version 1a
	X
	MH

	1.2 Produce project summary on AHDS web site
	01-03-07
	30-06-07
	
	X
	MH

	1.3 Biannual report for JISC, covering March to August 2007, with financial statement.
	01-03-07
	31-08-07
	Progress Report 1
	
	MH

	1.4 Biannual report for JISC, covering Sept. 2007 to Feb. 2008, with financial statement.
	01-09-07
	19-02-08
	Progress Report 2
	
	MH

	1.5 Final report for JISC with final financial statement.
	01-03-08
	30-09-08
	Final Report
	
	MH

	1.6 Periodically update website as project progresses
	01-03-07
	30-09-08
	Website updates
	
	MH

	1.7 Monthly meetings of project team
	01-03-07
	30-09-08
	
	
	MH

	1.8 Attend Conferences to disseminate project results
	01-03-07
	30-09-08
	Papers, presentations or posters
	
	MH

	
	
	
	
	
	

	WORKPACKAGE 2: Use cases

Objective: To identify use cases for the proposed toolkit.

	01-06-07
	31-10-07
	
	
	

	2.1 Use cases for resource depositors 
	01-06-07
	21-10-07
	
	
	MH/MP (with input from GK)

	2.2 Use cases for archive staff managing ingest and preservation workflows.
	01-06-07
	21-10-07
	
	
	MH/MP (with input from GK)

	2.3 Use cases for repository administrators
	01-06-07
	21-10-07
	
	
	MH/MP (with input from GK)

	2.4 Use cases for staff using toolkit to implement new workflows
	01-06-07
	21-10-07
	
	
	MH/MP (with input from GK)

	2.5 Produce interim document.
	22-10-07
	31-10-07
	Interim use case document.
	
	MH/MP (with input from GK)

	
	
	
	
	
	

	WORKPACKAGE 3: Preservation Metadata

Objective: To identify the requirements for and specify the implementation of preservation metadata within the scope of the project.

	01-04-07
	30-09-07
	
	
	

	3.1 Specify PREMIS entities and semantic units to be used; specify values or capture methods for semantic units.
	01-04-07
	23-09-07
	Preservation metadata specification
	
	MP

	3.2 Specify XML and/or RDF schemas for PREMIS.
	01-04-07
	23-09-07
	XML and/or RDF schemas
	
	MP

	3.3 Specify abstract content model(s) for the digital resources, and specify METS and FOXML container profiles for implementing the content model(s).
	01-04-07
	23-09-07
	METS and FOXML profiles
	
	MP

	3.4 Investigate using MPEG-21 DIDL for packaging (Note: this item is not on the critical path for the project as MPEG-21 DIDL will only be implemented if time allows; consequently, the investigation may be postponed to a later stage of the project without affecting overall timescales.
	01-04-07
	23-09-07
	Report into use of MPEG-21 DIDL
	
	MP

	3.5 Develop XSLT or other mechanisms to create XML of required formats (i.e. PREMIS,  METS, FOXML)
	01-04-07
	23-09-07
	XSLT or other implementations of required functionality
	
	MP

	3.6 Produce interim document.
	24-09-07
	30-09-07
	Interim document.
	
	MP

	
	
	
	
	
	

	WORKPACKAGE 4: Software Architecture

Objective: To specify the overall architecture for the proposed toolkit, and to identify the approach to be taken regarding specific technical and design issues. This work will involve some practical investigation, developing small-scale test implementations. 

	01-06-07
	31-08-07
	
	
	

	4.1 Specify overall approach to high-level architecture for toolkit.
	01-06-07
	19-08-07
	
	
	AM/MH

	4.2 Specify the mechanism and procedure to be followed for creating and invoking web services.
	01-06-07
	19-08-07
	
	
	AM/MH

	4.3 Specify approach to exception/error handling in web-services, action handlers and workflows.
	01-06-07
	19-08-07
	
	
	AM/MH

	4.4 Specify the architecture to be used for messaging,  event handling and inter-workflow communication. This is likely to use the JBoss implementation of JMS (Java Messaging Service).
	01-06-07
	19-08-07
	
	
	AM/MH

	4.5 Specify generic interfaces for specific preservation actions and other general functionality for which multiple implementations may be required. Initially interfaces will be specified in textual form, then as UML, then as java interfaces (including exceptions). 

These interfaces will include: 
i) format identification, format validation, format analysis.

ii) integrity checking (e.g. virus/malware scanning, checksumming). 

iii) format migration, format normalisation.

iv) persistence.

v) PID (persistent identifier) generation.

vi) PREMIS metadata creation (including technical, events and relationships).
	01-06-07
	19-08-07
	
	
	AM/MH

	4.6 Specify the mechanism to be used for user input, also addressing input validation and access control (including Shibboleth integration).
	01-06-07
	19-08-07
	
	
	AM/MH

	4.7 Specify the mechanism to be used for logging and audit trails. Some of this will be recorded as PREMIS event metadata, and is thus covered in WP 4.5. Other events (for example node transitions, web service invocations) will also need to be recorded. This should be done in a machine-processable form, e.g. as RDF.
	01-06-07
	19-08-07
	
	
	AM/MH

	4.8 Produce interim document.
	20-08-07
	31-08-07
	Interim document.
	
	AM/MH

	
	
	
	
	
	

	WORKPACKAGE 5: Software Development

Objective: To design and develop the software for the toolkit. This workpackage will be specified in more detail at a later stage – in particular, the number and constitution of the prototypes will be defined.

	01-08-07
	31-08-08
	
	
	

	5.1 Specify a sequence of prototype preservation workflows to be developed during the project. These workflows will be of increasing in complexity and scope, and will include a workflow supporting the ingest functionality required at the AHDS 
	01-08-07
	31-10-07
	Interim documentation.
	
	AM/MH

	5.2 Design and develop web-service implementations (and facades where appropriate) for the interfaces specified in 4.5
	01-08-07
	31-12-07
	Web service implementations.
	
	AM

	5.3 Implement the prototype preservation workflows. These implementations will make use of the interfaces and web-services developed above. Other modules will be developed as part of this, and will be re-usable in subsequently developed workflows. These additional modules will include web services, node implementations, action handlers, and UI modules.
	01-09-07
	30-04-08
	Various software components.

A set of workflows constructed from these components.
	
	AM

	5.4 Specify and create the configurable toolkit package.
	01-05-08
	31-08-08
	Software package and associated documentation.
	
	AM

	
	
	
	
	
	

	WORKPACKAGE 6: Testing and Evaluation

Objective: To test the software components produced by the project, both in isolation and in integrated form.
	01-09-07
	31-08-08
	
	
	

	6.1 Module testing – individual components (e.g. web services or jBPM actions) will be tested as separate modules. This may not be appropriate for all components. Tests will include a representative range of test conditions, including error conditions. 
	01-09-07
	31-12-07
	Test documentation (specifications, logs, issues).

Modified software.
	
	AM

	6.2 Integration testing – a number of increasingly complex prototype workflows will be tested. These prototypes will be those produced in WP 5. Test data will be drawn from AHDS collections where possible, and will include a representative variety of structures and format types. Testing will include error conditions.
	01-10-07
	30-04-08
	ditto
	
	AM

	6.3 Set-up testing – test the package and procedures for installing, configuring, and customising the toolkit. 
	01-05-08
	30-06-08
	ditto
	
	AM

	6.4 External testing – test the toolkit with external (non-AHDS repositories).
	01-07-08
	31-08-08
	ditto
	
	AM

	
	
	
	
	
	

	WORKPACKAGE 7: User Guides

Objective: To produce user guides for the tool/toolkit.
	01-07-08
	30-09-08
	
	
	

	7.1 Write a user guide for depositors and preservation archive staff, specific to the AHDS implementation of the toolkit.
	01-07-08
	15-08-08
	
	
	AM

	7.2 Write a user guide for staff of other repositories who want to set up and use toolkit.
	16-08-08
	30-09-08
	Interim user guides.
	
	AM

	
	
	
	
	
	

	WORKPACKAGE 8: Semantic Annotation of Services

Objective: To investigate the potential for using semantic annotations in service registries for dynamic discovery, selection and invocation of web services performing preservation actions.
	01-10-07
	31-08-08
	
	
	

	8.1 Develop a prototype ontology for annotating web services performing preservation actions.
	01-10-07
	31-03-08
	Prototype ontology.
	
	TBD

	8.2 Set up the prototype registry: investigate potential registry middleware; set up a prototype web service registry; populate it with web service descriptions developed in WP 5; annotate selected web services in the registry using the prototype ontology.
	01-10-07
	31-03-08
	Prototype web service registry.
	
	TBD

	8.3 Test the prototype registry. This will involve implementing a number of preservation scenarios as workflows in which the web service to be invoked are selected dynamically from the registry rather than being hard-coded at compile time. The workflows are likely to be modifications of those developed in WP 5.
	01-01-08
	30-06-08
	Workflow implementations.

Test documentation (specifications, logs, issues).
	
	TBD

	8.4 Write report on semantic annotation of preservation services
	01-07-08
	31-08-08
	Interim report.
	
	TBD

	
	
	
	
	
	

	WORKPACKAGE 9: Final Reports

Objective: To produce final versions on the interim reports and documentation produced during the project.
	01-08-08
	30-09-08
	
	
	

	9.1 Technical documentation.
	01-08-08
	30-09-08
	Final version of technical documentation.
	
	AM


	9.2 Test documentation.
	01-08-08
	30-09-08
	Final version of test documentation.
	
	AM

	9.3 User documentation.
	01-08-08
	30-09-08
	Final version of user documentation.
	
	AM


� Called “Representation Information” in the OAIS model.


� � HYPERLINK "http://www.jisc.ac.uk/whatwedo/programmes/programme_cminfrastructure/proj_serapis.aspx" ��http://www.jisc.ac.uk/whatwedo/programmes/programme_cminfrastructure/proj_serapis.aspx�; � HYPERLINK "http://ahds.ac.uk/about/projects/Shibboleth/index.htm" ��http://ahds.ac.uk/about/projects/Shibboleth/index.htm� 


� e.g. JHOVE for technical metadata generation; PRONOM for format validation.


� � HYPERLINK "http://www.ebi.ac.uk/soaplab/" ��http://www.ebi.ac.uk/soaplab/� 


� � HYPERLINK "http://metadata.net/panic/" ��http://metadata.net/panic/� 


� � HYPERLINK "http://www.grimoires.org" �http://www.grimoires.org�; � HYPERLINK "http://www.mygrid.org.uk/index.php?module=pagemaster&PAGE_user_op=view_page&PAGE_id=57&MMN_position=64:51:63" ��http://www.mygrid.org.uk/index.php?module=pagemaster&PAGE_user_op=view_page&PAGE_id=57&MMN_position=64:51:63�


� � HYPERLINK "http://www.daml.org/services/owl-s/" ��http://www.daml.org/services/owl-s/� 


� � HYPERLINK "http://www.w3.org/Submission/WSMO/" ��http://www.w3.org/Submission/WSMO/� 


� � HYPERLINK "http://www.mygrid.org.uk/" ��http://www.mygrid.org.uk/� 


� � HYPERLINK "http://www.jboss.com/products/jbpm" ��http://www.jboss.com/products/jbpm�. A previous AHDS study included a comparative assessment of a number of workflow tools.


� � HYPERLINK "http://fedora.info/" ��http://fedora.info/� 		


� See � HYPERLINK "http://www.w3.org/RDF/#specs" ��http://www.w3.org/RDF/#specs�.
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