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Abstract

We highlight two data-centric developments that support scientists throughout the research data life
cycle: the DMPTool and DataUp. The DMPTool is an online “wizard” that helps scientists and data librarians
to create comprehensive data management plans that meet sponsor requirements for well-documented,
high-quality, sharable, and interpretable data. We are currently beginning development of DMPTool2, which
will expand the tool’s feature set and improve its utility for institutions to evaluate data management on their
campuses. The DataUp tool enables the protection of the long-tail distribution of data (those data that all too
frequently become orphaned) by helping scientists organize their tabular data, document it with standard
metadata, and archive the data in a repository. Both the DMPTool and the DataUp tool have the potential
greatly improve data stewardship by researchers.

Background
The move towards digital data is ubiquitous across all domains in academic research [1, 2, 4, 7, 9], and
these data can be made available and distributed more quickly than ever before. This is often called the data
deluge, and is a phenomenon that has been explored in the traditional academic literature [3, 4, 7], as well
as in several major media outlets [6, 8, 14].
Among the most pressing problems associated with the data deluge is good data management: how does
one handle the huge volume of available information effectively and efficiently to solve important problems?
Knowledge of good data management techniques and software development lags behind the progression of
the data deluge. Consequently, although researchers of all fields are faced with huge volumes of data from
increasingly diverse sources, they do not have the skills to handle their data sets. This challenge is amplified
by the fact that research data are seldom shared, re-used, or preserved [10, 13, 15].
There is a growing awareness among practitioners and funders that this situation represents inefficient
use of research dollars, missed opportunities to exploit prior investment, and a general loss for the scholarly
community [5]. In a measure aimed at improving data stewardship for projects funded by the public, several
government funders including the National Science Foundation (NSF) have implemented a requirement
that data management plans (DMPs) be submitted with all research project proposals. Without the proper
training or background in data management and digital curation, however, researchers are struggling with
how to create DMPs and data stewardship in general. Tools that assist researchers in preparing DMPs, help
them properly manage data for the long term, and archive their data are therefore in great demand.
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DMPTool
Funding agencies provide general information about what the data management plan should include, but
are often vague about requirements and provide few resources for researchers to consult when creating
their DMPs. Researchers need guidance and are not sure where to find this help. In response to this need,
eight institutions and organizations jointed together to create the DMPTool. Starting in January 2011, the
team began development of a freely-available web application which guides users through the process of
creating a DMP for a range of funders. The DMPTool allows users to edit, save, share, print, and download
their data management plans. Since its release in October 2011, the DMPTool has generated huge interest
among the science and library community, including its appearance on the Library of Congress’ Top 10
Digital Preservation Developments of 2011 [11]. As of 1 February 2013, nearly 4,000 users from over 650
institutions have used the DMPTool.
Given the success of the first version of the DMPTool, the creators applied for and received funding
from the Alfred P. Sloan Foundation to improve upon and build out the tool in its current form, creating a
second version (DMPTool2). The proposed DMPTool2 will provide a platform around which this community
of stakeholders can assemble and collaboratively work to meet the needs of the whole in an efficient manner.
Development of the DMPTool2 began in February 2013 and will continue for 12 months.
The DMPTool can provide a centralized point for the consolidation, sharing and dissemination of expertise
and advice in good data management practices and solutions. Institutions can avoid developing programs in
isolation, with no knowledge of practices, tools, techniques, and resources that have been tested or already
exist elsewhere. Perhaps most importantly, institutions will have records of data management successes and
failures. While it is possible for individual idiosyncratic management regimens to be successful, the overall
quality and success of DMPs are likely to be higher if they are created using commonly accepted standards
and practices based on requirements and recommendations of funders, institutions, librarians and research
communities. To address these challenges the DMPTool2 project will focus on the following project goals:
• Promote the importance and practice of data management, sharing, and preservation, emphasizing
the utility of best practices beyond meeting funder requirements.
• Enable institutions to easily shape and exploit the DMPTool to meet local need.
• Foster the emergence of an engaged open source community of DMPTool users and developers.
• Maintain transparency in all project activities to facilitate community involvement.
• Increase the depth and breadth of the toolÕs coverage for funder and institutional data management
requirements.
• Enable collaboration and connect stakeholders to each other and institutional resources, including
services, expertise and guidance.
• Provide support for the full data management life cycle, including provision for collaborative plan
authorship, and review and reporting by institutional administrators.
Taken in concert, these goals will increase the robustness and ongoing sustainability of the DMPTool, and
will enhance its ability to facilitate data preservation, management and sharing activities.

DataUp
Recognizing that most Earth, environmental, and ecological scientists use spreadsheets at some point in the
life cycles of their data, the California Digital Library partnered with Microsoft Research Connections and the
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Gordon and Betty Moore Foundation to create a tool for Microsoft Excel that would encourage and enable
good data stewardship practices.
To optimize the tool, we first identified the needs of the community via surveys of researchers. We found
that, on average, researchers had poor data management practices, were not aware of data centers or
metadata standards, and did not understand the benefits of data management or sharing. We used the
survey results to compose a list of desirable components and solicited feedback from the community to
prioritize potential features. The result of this effort was a document outlining the requirements for DataUp;
these requirements were made publicly available for comment on the DataUp blog, and were provided to
developers who then created the DataUp software.
The resulting DataUp tool (dataup.cdlib.org) facilitates documenting, managing, and archiving tabular
scientific data. It comes in two forms, both open-source: an add-in for Excel and a web-based application.
The add-in operates within the well-known program, Excel; the web application allows users to upload tabular
data to the web-based tool in either Excel format or comma-separated value (CSV) format. Both the add-in
and the web application provide users with the ability to (1) Perform a “best practices check” to ensure data
are well formatted and organized; (2) Create standardized metadata, or a description of the data, using a
wizard-style template; (3) Retrieve a unique identifier for their dataset from their data repository, and (4) Post
their datasets and associated metadata to the repository.
Although there are hundreds of data repositories available to researchers for data archiving, the majority
of scientists are not aware of their existence or how to access them. One of the major outcomes of the
DataUp project is the ONEShare repository, created specifically for DataUp. Users can deposit their tabular
data and metadata directly into the ONEShare repository from within the tool, allowing for seamless data
archiving within the researcher’s current workflow. An added advantage of ONEShare is its connection to
the DataONE network of repositories [12]. DataONE links together existing data centers and enables its
users to search for data across all participating repositories using a single search interface. Data deposited
into ONEShare will be indexed and made discoverable by any DataONE user, facilitating collaboration and
enabling data re-use.
CDL envisions the future of DataUp to be directed by the participating community at large. Code for both
the add-in and web application is open source1 and participation in its improvement is strongly encouraged.
Interested developers can expand upon and increase the tool’s functionality to meet the needs of a broad
array of researchers. To facilitate this effort, a list of requested improvements, bugs, and feature requests is
maintained by CDL 2 . Although the target audience for the tools that result from the DataUp project will be
Earth, environmental, oceanographic, and ecological scientists, we believe that any tools developed will be
adaptable to other research communities, such as the social sciences.
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