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Abstract:

In recent years there has been a surge of efforts in bioinformatics to move data towards a ‘Data Commons’,
(see e.g. [1 —3]) that intends to “collate data with cloud computing infrastructure and commonly used
software services, tools, and applications to create biomedical resources for the large-scale management,
analysis, harmonization, and sharing of biomedical data” [3]. To create such a shared knowledge
infrastructure, it is necessary that data and software, previously installed or hosted locally, become globally
accessible, and made Findable, Accessible, Interoperable and Reusable [4]. As a first step to finding data and
software, a unique, global, persistent identifier system is required, which is flexible enough to accommodate
the multifarious inputs and outputs which a Data Commons can produce.

In earlier work, we developed an open source tool that allows users to mint a dataset DOI in an open data
repository (Mendeley Data, http://data.mendeley.com), through an API that can be accessed from a
proprietary cloud-based bioinformatics workflow tool [5]. However, this system did not allow for the minting
of the complex datasets such as those generated on interconnected systems, which can include novel and
existing multi-modal components, owned or created by third parties or by the user, and containing linear
connections that allow insight into entire workflows. The Research Object model pioneered by Goble et al
offers an ideal format to represent such complex objects [6]. Research Objects offer the ability to connect
collections of data, code and workflows and describe them with a unique metadata ‘Manifest’, which allow
the user insight in the entire workflow of the underlying set of knowledge artefacts [7].

We have developed a Research Object Composer (ROC) tool, that is able to generate a Research Object from
a workflow and set of inputs. In our talk, we will describe the motivation of this work, the overall architecture
of the system, and provide a brief demo of the current iteration of the Research Object Composer and offer
an outlook on the future of this effort and its applicability to other scientific domains.
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