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ABSTRACT
Scientific research has always struggled with problems related to
reproducibility caused in part by low data sharing rates and lack of
provenance. Credibility of the research hypothesis comes into ques-
tion when results cannot be replicated. While the growing amount
of data and widespread use of computational code in research has
been pushing scientific breakthroughs, their references in scientific
publications is insufficient from a reproducibility perspective.

The NSF funded Open Science Chain (OSC) is a cyberinfras-
tructure platform built using blockchain technologies that enables
researchers to efficiently validate the authenticity of published data,
track their provenance and view lineage. It does this by leveraging
blockchain technology to securely store metadata and verification
information about research data and track changes to that data in
an auditable manner.

In this poster we introduce the concept of "research workflows",
a tool that allows researchers to create a detailed workflow of
their scientific experiment, linking specific data and computational
code used in their published results in order to enable independent
verification of the analysis. OSC research workflows will allow for
detailed provenance tracking both within the OSC platform as well
as external repositories like Github, thereby enabling transparency
and fostering trust in the scientific process.

CCS CONCEPTS
• Information systems→ Data provenance; Integrity checking.
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1 INTRODUCTION
The credibility of research findings are compromised when results
from the study cannot be replicated. Reproducibility is increas-
ingly becoming a problem in multidisciplinary research with the
emergence of big data, more complex computational methods and
technologies [1]. According to recent study [3], many published
Computer Science research hypotheses were not replicable within
the context of the referenced computational code. Out of the 613
articles published in 13 top-tier systems research conference pub-
lications, the study found that only 25% of the results from the
articles are replicable due to various reasons including modified
data or unavailable data. Independent verification of scientific hy-
potheses is critical for the advancement of research, especially with
the growing use of data and computation to achieve these results.

2 OPEN SCIENCE CHAIN
While there are several research data sharing repositories (e.g.
figshare, Dryad Digital Repository) that focus on making research
data available, they lack the ability to securely track lineage and
authenticity in an immutable manner. The National Science Foun-
dation funded Open Science Chain (OSC) is building a cyberin-
frastructure platform, using consortium blockchain technologies,
with the goal of enabling a broad set of researchers to efficiently
share, verify and validate the authenticity of scientific data while
preserving the provenance.

The OSC cyberinfrastructure comprises a consortium blockchain
platform implemented using the open source Hyperledger Fabric
framework, middleware services for interacting with the platform
and a web portal that lowers the complexity barrier for researchers
to utilize the system [10]. Researchers register verification informa-
tion (eg. SHA256 hash) and additional metadata information about
the data in the OSC blockchain. The actual data itself is stored
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Figure 1: Sample research workflow for 3D surface displace-
ment modelling caused by the 2016 Japan M7 Kumamoto
earthquake
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Additionally if there is an update to any of the two datasets or
there is a new push to the ICP GitHub repository, the researcher
who created the research workflow will be notified. The researcher
can optionally update the workflow and all changes are securely
tracked in the OSC blockchain, thereby providing a provenance trail
to the workflow itself. Other researchers reviewing this workflow
will also be made aware if any digital entity referenced in the
scientific workflow has newer versions or have been updated.

4 SUMMARY
Preserving detailed linkages to specific instances of data and algo-
rithms in scientific experiments especially those used in publica-
tions is vital to ensure reproducibility and integrity of the hypothe-
sis. The research workflows capability in the Open Science Chain
platform provides an efficient and secure solution for researchers
to enable reproducibility and transparency to their scientific exper-
iments.
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