SNF DMP Template

This is a data management plan (DMP) template for a SNF project in computational
materials science using the Materials Cloud Archive as a data repository and AiiDA to
collect the full provenance of the calculations performed.

Further SNF guidelines on DMPs can be found here.

Please adapt the template to your project!
1. Data collection and documentation

1.1 What data will you collect, observe, generate or reuse?

The ab initio calculations performed in this project are expected to generate large
volumes of data, most of it is in the form of intermediate binary files, which can be
straightforwardly regenerated from the original inputs.

In this project, calculations will be performed through the Automated Interactive
Infrastructure and Database for Computational Science (AiiDA), a python framework for
high throughput calculations and provenance tracking (www.aiida.net). AiiDA
automatically stores all information required to reproduce the result of each calculation.
On the output side, AiiDA is designed to strike a balance between the cost of storage and
the cost of recomputing a piece of data. For example, by default, total energies,
electronic band structures and log files are stored, while Kohn-Sham wave functions and
charge densities are not.

1.2 How will the data be collected, observed or generated?

Before submitting a calculation through AiiDA, all inputs (+ metadata, see 1.3) are
automatically stored in a local database. AiiDA then transmits the necessary information
to the target computer, which can be a remote supercomputer, a local cluster or the
workstation of the researcher. AiiDA adds the calculation to the computer's job queue,
monitors the status, and retrieves the results once the calculation is finished.

In this model, all data is generated on the target computer, while only the data intended
for preservation is transferred back to the workstation of the researcher.


https://www.materialscloud.org/archive
http://www.aiida.net
http://www.snf.ch/SiteCollectionDocuments/DMP_content_mySNF-form_en.pdf
http://www.aiida.net

AiiDA records this data in the form of directed acyclic graphs. For a full specification of
the data (+ metadata) stored, see the documentat|on of the ORM API:

1.3 What documentation and metadata will you provide with the data?

Describe all types of documentation (README files, metadata, etc.) you will provide to
help secondary users to understand and reuse your data.

Metadata should at least include basic details allowing other users (computer or
human) to find the data. This includes at least a name and a persistent identifier for
each file, the name of the person who collected or contributed to the data, the date of
collection and the conditions to access the data. Furthermore, the documentation may
include details on the methodology used, information about the performed processing
and analytical steps, variable definitions, references to vocabularies used, as well as
units of measurement. Wherever possible, the documentation should follow existing
community standards and guidelines. Explain how you will prepare and share this
information. (This relates to the FAIR Data Principles 11, 12, 13, R1, R1.2 & R1.3.)

AiiDA automatically generates the following standardized metadata for every calculation:
Which inputs were used

Which code was used

Which computer was used

Which outputs were produced

Who submitted the calculation

When the calculation was submitted

Fora fuII speC|f|catlon of the metadata stored see the documentation of the ORM API:

Data can be queried based on their content, metadata and history using
e the AiiDA Query builder, an intuitive python API
https://aiida-core.readthedocs.io/en/stable/querying/querybuilder/usage.html
e the AiiDA RESTAPI
https://aiida-core.readthedocs.io/en/stable/restapi/index.html

2. Ethics, legal and security issues

2.1 How wiill ethical issues be addressed and handled?

No confidentiality agreements apply.
Where commercially licensed crystal structures were used as input, appropriate
identifiers have been put in place to preserve provenance.

2.2 How will data access and security be managed?

[Please adapt if this does not apply to how you manage your data] During research, data
is stored on supercomputer premises, protected by access control lists (ACLs) and
transferred to workstations using the secure copy protocol (scp).

No personal or other sensitive data are collected in this project.


https://aiida-core.readthedocs.io/en/stable/apidoc/aiida.orm.html
https://aiida-core.readthedocs.io/en/stable/apidoc/aiida.orm.html
https://aiida-core.readthedocs.io/en/stable/querying/querybuilder/usage.html
https://aiida-core.readthedocs.io/en/stable/restapi/index.html

2.3 How will you handle copyright and Intellectual Property Rights
issues?

Outline the owners of the copyright and Intellectual Property Right (IPR) of all data that
will be collected and generated, including the licence(s). For consortia, an IPR ownership
agreement might be necessary. You should comply with relevant funder, institutional,
departmental or group policies on copyright or IPR. Furthermore, clarify what
permissions are required should third-party data be reused. (This relates to the FAIR
Data Principles 13 & R1.1.)

Data and metadata will be licensed under the Creative Commons Attribution (CC-BY) 4.0
license.

AiiDA is licensed under the permissive MIT open source license, which puts very limited
restrictions on reuse (namely: including the license and copyright notice).

Code written within this project will also be released under an open source license (MIT,
BSD or GPL).

3. Data storage and preservation

3.1 How wiill your data be stored and backed-up during the research?

Please mention what the needs are in terms of data storage and where the data will be
stored. Please consider that data storage on laptops or hard drives, for example, is risky.
Storage through IT teams is safer. If external services are asked for, it is important that
this does not conflict with the policy of each entity involved in the project, especially
concerning the issue of sensitive data. Please specify your back-up procedure
(frequency of updates, responsibilities, automatic/manual process, security measures,
etc.)

Data will be stored on the /project file system of Piz Daint at the Swiss National
Supercomputing Centre (CSCS) in Lugano. Its features include:

e redundancy provided by the GPFS file system

e daily snapshots for the last seven days

e versioning of files for the last 90 days

For details, see https://user.cscs.ch/storage/recovery/

AiiDA databases and file repositories stored locally are backed up weekly to a central
backup server.

3.2 What is your data preservation plan?

Please specify which data will be retained, shared and archived after the completion of
the project and the corresponding data selection procedure (e.qg. long-term value,
potential value for reuse, obligations to destroy some data, etc.). Please outline a
long-term preservation plan for the datasets beyond the life-time of the project. In
particular, comment on the choice of file formats and the use of community standards.
(This relates to the FAIR Data Principles F2 & R1.3.)

AiiDA graphs contain the full provenance of the calculations performed. They will be
preserved in the form of AiiDA export files.


https://user.cscs.ch/storage/recovery/

AiiDA export files contain the AiiDA database in JSON format as well as all files associated
with individual nodes in compressed form. Their specification can be found here:

The AiiDA export files will be archived on the Materials Cloud Archive repository, which
guarantees preservation of data sets for at least ten years after deposition, irrespective of
future funding for the repository.

Temporary files residing on the (super)computers, where calculations were performed,
will not be preserved.

4. Data sharing and reuse

4.1 How and where will the data be shared?

All curated data will be shared on the Materials Cloud Archive, a non-profit data
repository for computational materials science hosted in Switzerland
(h /larchive.materialscl ra/).

Researchers can find the deposited data via persistent links from the publications or by
searching the Materials Cloud Archive.

Researchers can interact with the data online through
e Materials Cloud EXPLORE sections, which provide automatically generated
interfaces for browsing of the uploaded AiiDA databases
e Materials Cloud DISCOVER sections, which provide user-defined interfaces to the
uploaded AiiDA databases

4.2 Are there any necessary limitations to protect sensitive data?

Data will be shared at the latest at the time of publication.

4.3 1 will choose digital repositories that are conform to the FAIR Data
Principles [CHECKBOX]

[X]

Explanation: The Materials Cloud Archive complies with the FAIR Data Principles as
defined by the SNF.



https://aiida-core.readthedocs.io/en/stable/import_export/main.html#export-file-format
https://archive.materialscloud.org/
https://materialscloud.org/dmp
https://materialscloud.org/dmp

4.4 1 will choose digital repositories maintained by a non-profit
organisation [RADIO BUTTON]

[X]yes[] no

Explanation: The Materials Cloud Archive is maintained and supported by non-profit



https://www.re3data.org/repository/r3d100012611%23tab_institutions&amp;sa=D&amp;ust=1521457847900000&amp;usg=AFQjCNH61cSK57ptOFikGDaNmgFQwnCoPA
https://www.re3data.org/repository/r3d100012611%23tab_institutions&amp;sa=D&amp;ust=1521457847900000&amp;usg=AFQjCNH61cSK57ptOFikGDaNmgFQwnCoPA
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