
University of Huddersfield Repository

Higgins, Joshua, Holmes, Violeta and Venters, Colin

VCC: A framework for building containerized reproducible cluster software environments

Original Citation

Higgins, Joshua, Holmes, Violeta and Venters, Colin (2017) VCC: A framework for building 
containerized reproducible cluster software environments. The Journal of Open Source Software, 2 
(11). ISSN 2475-9066 

This version is available at http://eprints.hud.ac.uk/id/eprint/31623/

The University Repository is a digital collection of the research output of the
University, available on Open Access. Copyright and Moral Rights for the items
on this site are retained by the individual author and/or other copyright owners.
Users may access full items free of charge; copies of full text items generally
can be reproduced, displayed or performed and given to third parties in any
format or medium for personal research or study, educational or not-for-profit
purposes without prior permission or charge, provided:

• The authors, title and full bibliographic details is credited in any copy;
• A hyperlink and/or URL is included for the original metadata page; and
• The content is not changed in any way.

For more information, including our policy and submission procedure, please
contact the Repository Team at: E.mailbox@hud.ac.uk.

http://eprints.hud.ac.uk/



VCC: A framework for building containerized reproducible cluster
software environments

Joshua Higgins1, Violeta Holmes1, and Colin Venters1

1High Performance Computing Research Group, University of Huddersfield

6 March 2017

Paper DOI: http://dx.doi.org/10.21105/joss.00208
Software Repository: https://github.com/hpchud/vccjs
Software Archive: http://dx.doi.org/10.6084/m9.figshare.4763857

Summary

The problem of portability and reproducibility of the software used to conduct computational experiments
has recently come to the fore. Container virtualisation has proved to be a powerful tool to achieve portability
of a code and it’s execution environment, through runtimes such as Docker, LXC, Singularity and others -
without the performance cost of traditional Virtual Machines (Chamberlain, Invenshure, and Schommer 2014;
Felter et al. 2014).

However, scientific software often depends on a system foundation that provides middleware, libraries, and
other supporting software in order for the code to execute as intended. Typically, container virtualisation
addresses only the portability of the code itself, which does not make it inherently reproducible. For example,
a containerized MPI application may offer binary compatibility between different systems, but for execution as
intended, it must be run on an existing cluster that provides the correct interfaces for parallel MPI execution.

As a greater demand to accomodate a diverse range of disciplines is placed on high performance and cluster
resources, the ability to quickly create and teardown reproducible, transitory virtual environments that are
tailored for an individual task or experiment will be essential.

The Virtual Container Cluster (VCC) is a framework for building containers that achieve this goal, by
encapsulating a parallel application along with an execution model, through a set of dependency linked
services and built-in process orchestration. This promotes a high degree of portability, and offers easier
reproducibility by shipping the application along with the foundation required to execute it - whether that
be an MPI cluster, big data processing framework, bioinformatics pipeline, or any other execution model
(Higgins, Holmes, and Venters 2017).
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