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 Background
The huge and ever growing volumes of data being created in research lead to the necessity for researchers, institutions and funding bodies to adapt their practices and institutional settings to deal with this challenge and exploit new opportunities. Consequently data-intensive research requires new instruments for the curation of digital research data across all domains. In pursuit of its strategic aim to become one of the top 25 universities in the world, the University of Manchester (UoM) is committed to resolve these research data challenges. Recognising this need the MaDAM project aims at developing a pilot infrastructure for the better management of data along the research lifecycle, from data capture to storing, preservation and dissemination. The infrastructure will include a technical (hardware and software) system and curation and governance policies for research data management, building on the biomedical domain’s pilot users’ research practices and requirements. MaDAM is led by The John Rylands University Library (JRUL), together with partners in the Manchester eResearch Centre (MeRC) and Research Computing (IT Services) and funded under the Infrastructure strand of the JISC Managing Research Data Programme between October 2009 and June 2010, with an additional University of Manchester contribution in equipment budget and staff support. Potential future value in data assets needs to be preserved, but up to now no institutional repository or policies for managing research data existed. The undertaking is timely not only to support researchers to manage their research data well but also to help them comply with legal and funder policies for better data curation procedures. Furthermore MaDAM is integrated with ongoing strategic initiatives within UoM: 1) The development by JRUL of a new strategy for the digital age including eScholar, an institutional repository for research outputs which will be linked with MaDAM and function as the dissemination endpoint of its research data. 2) The project’s findings furthermore will be assessed within a wider data management strategy at the university, spearheaded by MaDAM as a demonstrator.

MaDAM is being developed as a pilot project but within the UoM strategic alignment strives to be used by a wider community as a service. This business case makes an argument for the need to sustain the MaDAM data management infrastructure as such a service.
Project Description

MaDAM is producing a technical & governance solution based on researchers’ requirements with flexibility to meet needs across multiple research groups/disciplines and taking into account the institutional landscape and its policies, with the following objectives:

· Develop a pilot data management infrastructure for selected biomedical researchers at UoM along their data lifecycle supporting digital curation, data sharing and reuse. The prototype provides a navigation structure based on researchers’ projects and experiments, centralized and backed up data storage, access rights, linkage and annotation of research data and a search function. eScholar will be integrated as the data endpoint for preservation and dissemination.
· Engage and work closely with the pilot user groups to ensure the infrastructure is fit for purpose for the individual and domain specific research practices and complies by the appropriate legal, ethical and governance issues for data storage.
· Investigate how research data management services and infrastructure may be embedded within research domains and their different practices at UoM. The pilot acts as a first step in analysing how a university-wide data management service can be introduced.
· Develop an integrated data management plan tool (providing guidelines) and investigate activities to ensure the sustainability of service provision, including a cost-benefit analysis. The findings will be used as input to a wider strategic activity to address the needs of the whole of the UoM research community.
· Disseminate project findings within the local, and wider JISC community as a contribution to a broader case for improving data management practice in UK HEI.
The MaDAM pilot user research groups come from two different biomedical domains at UoM: 1) The Life Sciences Electron and Standard Microscopy group includes four sub-groups (overall consisting of 8 active core users plus some occasional users) who all work with large quantities of imaging data in diverse formats and resolutions. Within their specific research they use different methodologies and instruments (e.g. Standard, Cryo-Electron and 3D Tomography Electron Microscopes). 2) The research of the Medical Sciences Magnetic Resonance Imaging (MRI) Neuropsychiatry Unit (5 users) involves primarily brain imaging data from a number of distributed MRI scanners run by UoM, Wellcome Trust and NHS. This includes textual psycho-social data linked with MRI scans. The work with the pilot user groups is further complemented by information and requirements gathered from additional researchers and PIs within the domain, IT and experimental officers as well as research and data policy managers. Developers and user engagement experts work hand-in-hand within the project team and together with the pilot users in an iterative user-driven development and evaluation process which includes collecting non-technical requirements. This process also means that success and benefits for our pilot user groups will be measured qualitatively based on requirements gathering and evaluation exercises with interviews, workshops and observations of the users’ practice and system use [see 3) for an extensive account on a requirements and gap analysis; a report focused on evaluation will follow at the end of the project].
Stakeholders 

· Pilot user groups and user domain representatives:
1) Life Sciences Electron and Standard Microscopy research groups, Faculty of Life Sciences, University of Manchester
2) Magnetic Resonance Imaging (MRI) Neuropsychiatry Unit, School of Medicine, University of Manchester
User representatives from both domains have been included in MaDAM from the proposal stage onwards and state a long-term interest in such a service, evident by the additional UoM funding for equipment and staff support; particularly interested and suitable pilot user groups then have been chosen at the start of the project and are in part already using the MaDAM infrastructure in their day-to-day research.

· The Storage, Archiving and Curation (SAC) project is producing a proposal for a Research Data Management Service at the University of Manchester), supported by The University’s IS Strategy Board, Manchester Informatics (Mi) and The John Rylands University Library (JRUL). MaDAM is used as a demonstrator and its findings and infrastructure are instrumental in the envisioned strategy and service provision.

· MaDAM has been contacted by a number of Manchester research groups/researchers from different domains who recognise the/their need for a data management infrastructure and would like to be involved. The Chemical Engineering and Analytical Sciences group and researcher at the Manchester Interdisciplinary Biocentre (MiB) have been included in additional prototype evaluation activities. A Manchester Immunology Group, Egyptologists and a Russian and East European Studies group are short listed for future activities.
· The MaDAM project team with its participating institutions has a high and long-term interest in making MaDAM sustainable.

· JISC as the funding body is highly interested in seeing the project succeed locally and in synthesising its contribution to a broader case for improving data management practice in UK HEI.

Strategic Alignment

As already alluded to in previous sections of this document the MaDAM project is strategically aligned with activities based on the insight that the introduction of a data management infrastructure for research is necessary at UoM in the near future. The SAC project has produced a proposal for a wider Research Data Management Service (RDMS) at the University of Manchester, with the aim to roll out this service incrementally, adding research groups sequentially – starting with MaDAM as a demonstrator and with its findings being fed into the SAC proposal. This proposal within a wider University research data management strategy is currently being explored and could open an instant sustainability route for MaDAM as a service.
The interest from research groups and researchers from outside the project shows the need for data management support on a ‘grass roots’ level.

For the setup of the technical infrastructure and storage MaDAM is closely liaising with central IT Services at UoM to adhere to the university’s IT standards and guidelines.

Options Appraisal

· As also succinctly pointed to under ‘Timescales’ and under ‘Background’ the main aim for MaDAM lies in making it sustainable as a data management infrastructure service under the umbrella of the UoM wider data management strategy in collaboration with central IT services.

· A further goal would be to acquire additional funding for further developments to enhance the system’s functionality and interoperability (e.g. for existing metadata standards, controlled vocabularies/ontologies).

· Along the actual data management infrastructure itself it would be useful to conduct outreach/promotion activities for the uptake of MaDAM; it has to be examined in what way such can be done without formal funding.

· It would also be worthwhile to try to gain funds for looking into the socio-technical processes of adoption and further use of MaDAM in the field, i.e. the actual work practice in different domains and research cultural settings.

Benefits Appraisal

[see 1) for a comprehensive outline of benefits]

Secure Storage & Back-up

Based on qualitative evidence of users’ research practice mitigating the risk of losing data by providing a trusted, secure and central storage location with automatic back-up is a key feature of the MaDAM infrastructure – it is even more crucial for managing confidentiality and other ethical issues related to human data in the Medical domain. Further benefits lie in freeing up researchers’ PCs and local storage.

Basal Data Management

The basal data management and annotation features make data and metadata highly visible and searchable in users’ day-to-day research, thus making it easier to find and flag high quality data; on the other hand it helps weeding non-useful files from the ever-larger amount of data. A list of thumbnails of an image set for example, automatically created by the MaDAM system, usually is the most suitable means for researchers to identify the sought single/series of images from an experiment or scan. Linking data further helps to reduce redundancy in duplicating data and makes cross-studies more feasible. This all not only makes finding and cross-referencing data easier or in cases simply possible, it is also a huge benefit in terms of saving valuable time.

Although sharing data or open science have not been flagged as main requirements by the MaDAM pilot users at the moment, the MaDAM infrastructure is facilitating easier, more secure owner controlled data sharing. The integrated eScholar repository will give users seamless access to disseminate their research outputs. eScholar will also be the curation and preservation end point for research data in MaDAM.

Finally, besides generally maintaining media and format accessibility for long term reuse, some data sets of value may not be recognised as such because of the time investment required to develop data, and these are at risk of loss through neglect because they are not currently flagged as potentially valuable. We anticipate that MaDAM will play a role in making such data more visible, classifiable and re-discoverable as a mid- to long-term benefit.

Data Management Plans, Policies and Institutional Settings

In talking to a number of data management policy stakeholders at University of Manchester as well as reviewing the general funding requirements in this context the MaDAM project has produced a Landscape Review document on Policies, Legal & Ethical Perspectives, Stakeholders and Institutional Settings (see 2)]. A Data Management Planning component will be included in the infrastructure to provide adequate metadata and guidance for its users. This component will be evaluated within the pilot groups in the last phase of the project; assessing mid- and longer-term use and uptake is an endeavour beyond the project’s initial life time.

Sustainability, University Strategy and Wider User Engagement

[see under previous section “Strategic Alignment”]

Cost related Benefits
Determining quantifiable costs concerning benefits of improved data management/secure storage and backup of data for our pilot users/user groups are not deemed useful within the bottom-up approach (and relative small number of users for the pilot) of MaDAM at this point. Activity sheets have been tried out, but were inconclusive. This has resulted in presenting evidence of benefits on a qualitative basis in the benefits case study [see 1)] and in this document. 
A number of benefits are seen as probable factors pertaining to reducing or avoiding of costs, but are not stated in a quantifiable way. Acquiring necessary new storage will create costs at the beginning (and from time to time with the growth of data), along with operating and staff costs for maintaining such an infrastructure. But those costs will be absorbed due to:

· Saving valuable work time of researchers because of better data management (less searching, quicker access to sought resources, etc.)

· Mitigating the risk of data loss (involuntary through insufficient structure or forced through no appropriate storage) and therefore preventing the loss of time and resources by e.g. the need to run experiments again (if such a loss is not irreparable in the first place).

· Enhancing research quality through enabling reuse and providing a larger corpus of (historic) data – which also can attract interest of other institutions towards use, collaboration and new funding

· Supporting wider collaboration and potentially funding opportunities through better data sharing

· Reducing energy and maintenance costs by integrating MaDAM into the central IT services infrastructure, and especially by hosting the service on the existing eScholar servers

Constraints and Dependencies

· The sustainable success of MaDAM without a doubt is dependent on its support by senior management and according UoM bodies to 1) make the strategic decisions to carry a data management infrastructure and to 2) provide the funds to run it as a service. It in any case will be a very insightful pilot project, but it cannot decide on its own on its sustainability or uptake.

· MaDAM is collaborating with central IT services to properly fit into the IT landscape at UoM and strives to stay as technically open and interoperable as possible for future developments (in all senses of the word development).

Risk Assessment

· As also emphasised in more detail in 2) there might be caveats for a general uptake or introduction of a data management infrastructure due to the fragmented institutional landscape at UoM and similar HEI. The technical part of MaDAM has to be supported by raising awareness and providing information of existing policies and guidelines and pointing to useful resources if no policies are in place as of yet. At the same time it is exactly a service like MaDAM which could bridge those gaps if supported properly.

· In certain domains or research groups MaDAM might come too early for uptake as a cultural change is needed first or can only be achieved slowly. Different disciplines and research cultures need different approaches.

Cost Analysis

The MaDAM project is funded by JISC under the RDMI programme strand, which includes all common project related costs (staff, travel, etc.). MaDAM further benefits from a UoM contribution of £120K equipment budget plus considerable staff effort. The exact outline of allocating this budget is currently decided on, as the system moves onto the production environment end of February.

Costs to be allocated for MaDAM by central IT services for hosting and storage: 

· £20K for 7TB storage: these are indicative costs for the procurement of new storage (as a next step the use of ~32.5TB was recommended by the MaDAM technical advisory group, to be negotiated further)

· £2K for reconfiguration: reconfiguration of storage array and move of disk trays to enable initial 7TB to be provided for the project

· £5k for backup: using existing backup infrastructure

· £3K for energy: the Service is hosted on the same servers as the eScholar system, to save on Energy

=   £30K to be allocated to MaDAM including new storage [£10K with only relocating storage at the start]
Timescales

With the production environment in place for evaluation from end of February 2011 (this means the initial 7TB storage are fully ready and backed-up) the technical system is fully functional for the research data management part. There are more iterations planned until the JISC funded phase ends in June 2011 including integrating the data management planning tool and the linkage to eScholar for archiving and dissemination functionality. Continuation of service would run from July 2011 onwards, depending on new funding (e.g. within the UoM strategy and decision on SAC proposal); further developments/enhancements and evaluation/assessment of the system in use need additional case-by-case funding. 
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