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1. 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. The MaDAM project at University of Manchester aims at developing a pilot infrastructure for the better management of data along the research lifecycle, from data capture to storing, preservation and dissemination. Pilot user communities consist of biomedical research groups in the Life and Medical Sciences who are predominantly working with image data in diverse formats and file sizes. The infrastructure will include a technical (hardware and software) system and curation and governance policies for research data management, building on the pilot users’ research practices and requirements. Up to now no institutional repository or policies for managing research data exist. The project’s findings furthermore will be assessed within a new wider data management strategy at University of Manchester, spearheaded by MaDAM. A route to sustain MaDAM as a service after its initial funding will end June 2011 (the project started Oct 2009) is currently being explored. It also means keeping the system as open as possible to allow flexibility for needs and future use across various research communities and disciplines after the pilot project’s lifetime.

Project Partners at the University of Manchester are: 1) The John Rylands University Library (JRUL) who is leading the project and provides the integration into MaDAM of the Manchester eScholar Services (digital publication repository) as the data lifecycle end-point; 2) Manchester Research Computing Services (RCS) with expertise in bespoke computing requirements such as applications development, visualisation, support/training and data management planning; and 3) the Manchester eResearch Centre (MeRC) responsible for project management as well as user engagement, requirements gathering and evaluation. 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.
2. Established Practice and Challenges 

The MaDAM pilot user research groups come from two different biomedical domains at University of Manchester: 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 University, 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.

2.1. Secure Storage, Back-up and basal Data Management

The basal and immediate challenges for both user domains lie in storing their image data securely and backed-up and providing researchers with an infrastructure to support their day-to-day data management. In the research lifecycle this pertains to the point AFTER they have collected their image data and metadata from instruments (microscope samples: a single run can create any image set from 1-200GB; MRI brain scans: usually one study consists of 20-40GB, anonymised before being fetched by the researcher). The instruments are ‘firewalled’ to insulate them from external networks for security reasons which means the researcher must transfer the data using a portable device (e.g. USB and optical media) to their own PC.

At this stage the whole data set becomes entirely the researcher’s responsibility and, in the absence of practical guidance around good management of data, every researcher has their own processes for back-ups, file management, annotation, metadata capture and storage locations and media for the short, medium and long term. Raw data are manipulated and analysed through a series of steps, using a variety of computational and other techniques and software to produce various interim versions of processed and analysed data up to the point of creating outputs for publication and other forms of dissemination such as website material for public engagement.

2.2. Data Management Plans, Policies and Institutional Setting

As alluded to previously in this document there is currently no University of Manchester strategy specifically pertaining to research data management although there are policies from external (funding) bodies, and relevant internal policies around ethics, information security and data protection as separate themes. This lack of a supporting framework for policy at University level is likely due in part to the differences in needs, culture and politics of the different faculties and disciplines which operate almost as distinct entities and which may be difficult to reconcile. For the MaDAM pilot research groups this means their work practice regarding data management procedures or plans are quite diverse: mostly it is down to the single researcher, sometimes to the PI to set at least a minimum of standards.

2.3. Sustainability, University Strategy and Wider User Engagement

Regarding sustainability after the project’s lifetime the MaDAM pilot is part of the assessment of the further development of a data management and digital curation strategy for the wider University in Manchester (‘Storage, Archiving and Curation’ (SAC) 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 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.

3. Benefits from Project

3.1. Secure Storage, Back-up and basal Data Management

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.
3.2. 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. 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.
3.3. Sustainability, University Strategy and Wider User Engagement

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 a sustainability route for MaDAM. MaDAM will also produce a cost-benefit case including IT Services’ costing for initial (7TB) and longer-term (~32.5 TB recommended by our technical advisory group) storage and hosting within the University of Manchester IT infrastructure.

The MaDAM team has spoken to each Manchester research group it has been contacted by. 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.
Within the University strategy and in connection with continuous interest from research groups from outside the project new funding routes, e.g. in coming JISC DMP calls will be evaluated in the near future. Depending on the outcomes of sustainability and future funding outreach activities will become an issue to address more formally. 
4. Summary and Key Points 

MaDAM so far is successful in producing the pilot data management infrastructure required by its pilot users; in its second release it is already in active use by the project’s user champions.

The project has further evoked interest from other Manchester research groups showing the need for such an infrastructure.

Good progress has been made establishing the functional requirements for the prototype data management infrastructure and the technical support; sustainability is being addressed through the SAC project within the wider University strategy, cost-benefit analysis and liaising with interested parties.
It becomes evident that for a suitable non-technical data management the governance structure has to be coherent with existing policies and legislation and that in the end also a cultural change might be needed for the proper support of domain specific data management plans, research practices and research management policies in general, and this, inevitably, will take time.
Overall further evaluation and documentation of evolving and emerging patterns and behaviour of actual research practice in this context and hence of the uptake of the MaDAM infrastructure will be instructive beyond the project’s initial life time.
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