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Abstract

In this paper we present a workflow oriented data publi-
cation framework called PubFlow. PubFlow is an ongo-
ing research project with the goal to create a framework,
which alleviates the process of data publication. A main
feature of PubFlow is its provenance capturing mecha-
nism.
We also present an approach for collecting provenance
information in a scientific workflow environment like
PubFlow and give an outlook on a data archive for stor-
ing provenance information. This archive will be based
on a NoSQL graph database and the W3C provenance
ontology PROVO1.

1 Introduction

Today the management of research data is one of the
major challenges of sciences [1]. Data is no longer col-
lected only for one experiment or research project, but is
reused in many projects. At the same time the amount of
data, that is captured and used as base for scientific work,
is growing rapidly. Jim Gray and others described this
change of scientific paradigms in their book the Fourth
Paradigm [6]. They gave an overview over the devel-
opment of the scientific paradigms from the beginning
of science until now. Their conclusion is, that today we
are facing a new scientific paradigm, that science is be-
coming more and more data centric. They postulate, that
this new paradigm demands new tools and approaches
for data management. From their point of view, one of
the main components of each scientific data infrastruc-
ture is a system for capturing provenance information for
the research data throughout the whole scientific process.

Not only have the authors of the fourth paradigm pos-
tulated this. Also Fleischer and Jannaschk conclude this
[3]. They analyze the current situation of data managers
and give some advice, how the whole scientific data man-
aging process can be improved. Beside the need for

a semi-automated system for research data publication,
they identified a need for automated provenance captur-
ing to record the provenance information of the research
data during the whole scientific process. This leads to a
fundamental question. What is the provenance informa-
tion of research data? At different situations it showed
up, that there is no simple answer to this question. Every
data manager and every scientist, even those who work
in this domain, will give a slightly different answer. In
the context of our work we define provenance informa-
tion as the history of data. The provenance information
of a piece of research data contains all the information
needed to revert all operations, which were performed
on this data. Everything else belongs to the meta-data
of this specific dataset. In summary one can say, prove-
nance data of a specific set of processed research data is
exactly that data, that describes the inverse map, which
is needed to get back to the original raw data. In this
paper we first introduce a semi-automated publication
system for research data - PubFlow which we are cur-
rently working on. We will give an introduction to the
PubFlow system and its areas of application. Further
we will explain PubFlows provenance collection mecha-
nisms, which assure the collection of the provenance in-
formation of the research data during the whole publica-
tion process. The provenance capturing system is based
on Kieker2 [7, 8], an application monitoring framework,
which is also a recommended tool of the SPEC Research
Group3.

2 PubFlow

PubFlow4 is a publication workflow system. This means,
PubFlow provides the tools and the infrastructure, which
is needed by scientists and data managers to get the re-
search data out of the institutional data repositories into
the publicly available data centers. The current area of
application is the domain of marine science. Here, the
system is used to get the data out of an institutional
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PubFlow Workflow

1. The researcher starts a publication workflow

2. PubFlow runs the selected workflow

3. The research data and the 
provenance information are public 
available

What is PubFlow about?

PubFlow is a data publication framework for research data. This 
means PubFlow can be used by scientists or data managers to 
transfer research data from a local or institutional data 
repository into a World Data Center (WDC).

One of the goals of PubFlow is to create an infrastructure that 
alleviates  the process of data publication to get research data 
out of the institutional repositories into public available data 

centers so it can be reused.

Provenance information collection

PubFlow collects provenance information for the processed 
research data during runtime. This information is collected by 
Kieker, a monitoring framework developed by our working 
group. The provenance information collection is independent 
from the PubFlow system. This assures that it is not affected by 
errors, which might occur in PubFlow. The collected data is 
stored in a repository build upon W3Cs Prov-O notation and 
neo4j. It will be available as Google Code project soon. 

https://code.google.com/p/pubflow-provenance-archive/
http://kieker-monitoring.net/
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Data archival workflow

PubFlow can be integrated in different existing software 
systems, which are already used by many scientist and data 
managers. Usually PubFlow is started by creating a ticket in a 
ticket system like Jira. When the ticket is created, PubFlow starts 
the corresponding workflow and - in the case of a human task - 
interacts with the user through the ticket system. Finally the 
research data is uploaded to an archive.


