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The authors introduce a method that enables reproducible genomic analyses based on GNU Guix, an open
source package manager based on a functional/transactional paradigm.

The main strength of this method is the ability to capture the full graph of a data analysis dependencies both
for the build and execution environments.

The manuscript is well written and easy to read, however there are some points that need to be clarified or
reviewed:

* When discussing the usage of containers for data analysis reproducibility, the authors say: "Containers
and binary disk images alone do not make traditional tooling any more suitable for the purpose of
reproducible science". This statement does not provide an objective representation of the state of container
technology. While containers are not a perfect solution, they have quickly become a reference solution to
the problem of reproducibility. Several authors have shown how this technology can be used to successfully
address the problem of reproducibility of complex data analysis workflows, see (1), (2), (3). Containers can
provide the same level of bit-by-bit reproducibility as claimed by the method proposed by the authors (if not
higher). The problem of transparency can be easily solved following best practices or using community
collections such as BioContainers.

* "Other package and environment managers .. fail to take the complete dependency graph into account,
etc". This is a central point, the authors should provide a better description how the proposed method differs
when compared to the other tools mentioned or provide a citation to sustain their claim.

* The authors put a lot of emphasis on the "bit-by-bit" reproducibility of the method proposed, however they
conclude that it's not always possible due to non-deterministic build procedures, timestamp in the source
files, tools relying on external components downloaded from the internet, etc. Maybe a better definition
would be "near bit-by-bit reproducibility". At this regard it should be noted that containers allow real bit-by-
bit reproducibility in the extend the resulting images are distributed in a binary format ie. do not require to
re-compilation of the graph of the dependencies.

* When discussing the reproducibility of the proposed method, it should be taken into account possible
limiting factors. For example: the guix package is not usually available in common Linux distributions and its
installation requires root permission. Also it's only available for the Linux operating system, therefore the
applications depending on it cannot be deployed on different platforms. While this may not be a big problem
for production scenarios, it can limit the application usage on computer platform commonly used for
development and testing purpose. Finally, how accessible is a guix package definitions file, based on a
functional notation, to an average user without knowledge of functional programming concepts and syntax?

* In the results is shown the usage of "pigx", however is not discussed what is this tool and why is needed.
* When discussing the reproducibility of the proposed method the authors provide metrics to assess the

reproducibility of the graph of dependencies for the same pipeline deployed across three different systems.
This is an interesting analysis, however it should also be provided a more detailed discussion and



quantification of the *outputs* of the pipeline executions in different systems. It is mentioned that the
repeatability was impacted by the non-determinism of some of the component used in the pipelines. Have
they tried to compare the results of a pipeline not containing any source of non-determinism?

* The authors should provide a detailed description how to replicate the execution of the data analysis
pipelines described in the manuscript along with the used dataset.

Minor:
Page 28, line 15: "In our attemps" should be "In our attempt"
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