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163. The KBase Narrative User Interface
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Project Goals: The KBase project aims to provide the capabilities needed to address the grand
challenge of systems biology: to predict and ultimately design biological function. KBase enables
users to collaboratively integrate the array of heterogeneous datasets, analysis tools and workflows
needed to achieve a predictive understanding of biological systems. It incorporates functional
genomic and metagenomic data for thousands of organisms, and diverse tools for (meta)genomic
assembly, annotation, network inference and modeling, allowing researchers to combine diverse
lines of evidence to create increasingly accurate models of the physiology and community dynamics
of microbes and plants. KBase will soon allow models to be compared to observations and
dynamically revised. A new prototype Narrative interface lets users create a reproducible record of
the data, computational steps and thought process leading from hypothesis to result in the form of
interactive publications.

The Narrative interface enables users to easily customize, execute, and share a set of ordered KBase
actions that target their specific systems biology hypotheses. The datasets, analyses, and thought processes
underlying the execution of these actions are captured in the form of an interactive, dynamic publication
called a Narrative. Within each Narrative, users can interleave text and commentary with workflows, so
that hypotheses and conclusions can be captured as well as raw results and procedural notes. The
Narrative, with the help of Workspaces, maintains provenance and metadata for all data, thereby providing
a virtual reference list for all Narratives. A sophisticated social framework will soon allow members of a
research team to share, execute, modify, and comment on Narratives at multiple levels of granularity
enabled by the KBase infrastructure.
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Intrinsically reproducible, Narratives will serve as a new type of publication by (1) explicitly capturing the
parameters associated with various algorithms, (2) clearly showing how users applied the algorithms to
selected datasets, and (3) transparently recording the process by which resulting output was used to derive
biological insight and conclusions. Users who access a Narrative that another researcher has created and
shared in KBase not only will be able to see a complete inventory of the data and algorithms underlying a
conclusion, they will be able to repeat the computational experiment with the push of a button, even
altering parameters to achieve different or improved results.

The Narrative interface is built on top of the open source iPython platform and deeply integrated with the
KBase infrastructure. For those seeking to develop new KBase functionality, this allows for rapid
integration of KBase-compliant services and KBase data, and leverages the existing community support.
Detailed documentation and support is available on the kbase.us website explaining how to use the
Narrative interface and the process for adding new features.

KBase is funded by the U.S. Department of Energy, Office of Science, Office of Biological and
Environmental Research.





