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Welcome!

 Caution

These documents are very much a work in progress and very much incomplete. We work on it slowly 
and when we can.

There are little to no resources available online on how to develop data as a package similar to developing 
software as a package, e.g. R packages, Python packages, or Rust packages. There are many resources 
on how to build data warehouses or data lakes/lakehouses, along with many enterprise-level tools and 
platforms to build them. However, these are often overengineered and excessively complicated for the 
needs within science and research. This guide is an attempt at providing a practical how-to guide on 
treating data with a “package” mindset. We walk through how to build up data following practices from 
the software package development cycle so that the final “data package” (or “data product”) is findable, 
accessible, interoperable, and reusable (FAIR) and tidy.

 Note

This guide mostly follows the diátaxis “how-to guide” style, though not strictly. It is a living and 
constantly evolving guide that is regularly updated as we learn and refine how we work and develop 
data packages. We intend to continually update and release it with every update to Zenodo and as 
GitHub releases. We don’t expect this guide to ever be considered “done”.

Who you are

We’ve written these documents with a few types of people in mind:

• New contributors/team members: This is our primary audience for this guide. If you are new to 
working with us on the Seedcase Project, these documents are designed with you in mind.

• Research software/data engineers: If you work in another organization or group, we write these 
documents to share our practices with you. You can use this either as a guide or as a reference to help 
you build your own data packages and learn how we work.

Contributing

Check out our contributing document for information on how to contribute to this guide.

Changes

Check out our changelog for information on what has changed in each version of the guide. Previous 
versions can be found in the releases page of the GitHub repository.

How the website is made

The website and PDF (download link on the top of the website’s sidebar) are created using Quarto to 
write the material and create the book format. GitHub hosts the Git repository of the material, while 
GitHub Actions builds and releases the book with every change. Netlify hosts the website and manages 
the domain. The source material is in the data-pkg-guide GitHub repository.
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2. Package layout

Like software packages in ecosystems such as R, Python, and Rust, a data package is defined by a 
packaging specification. To be a conforming data package, it must follow that specification’s required 
file structure, metadata, and naming conventions. In this chapter, we’ll provide an overview of the data 
package structure, its files and directories, and which chapters in this book cover each of these in detail. 
Each section in this chapter will cover a specific directory in the package. For details about the different 
tools we mention in this chapter, see Chapter 13..

While the specific programming language doesn’t strictly matter, we use Python for developing data 
packages. Because of that, we’ll use Python in the guide, which means that there are some files and 
directories that are specific to and required for Python projects.

 Note

As we learn about and refine how to build data packages, we may include sections on using R or Rust 
for building data packages.

2.1 Root directory

The root directory, which is the top-level directory of the package, should be named after the package 
itself (<package-name>). This directory requires certain files and directories to be present. There are only 
two optional directories: .github/ and requests/. See Chapter 14. for more information about creating 
this project structure and what recommended files should be in the <...> placeholders in the tree below.

<package-name>/
├── .github/ # Optional
├── .config/
├── src/
├── raw/
├── staging/
├── resources/
├── releases/
├── requests/ # Optional
├── docs/
├── <metadata-format>.<extension>
├── pyproject.toml
├── README.md
├── LICENSE.md
├── CHANGELOG.md
├── <root-config-files>
└── <build-files>

We’ll go over each directory below in individual sections, so we’ll only describe the <...> files in the next 
subsections.

! Important

A data package can have many more and different files and directories than those listed above, 
however these are only the required and/or common files and directories to effectively develop a data 
package.

13
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2.1.1 <metadata-format>.<extension>

This is the metadata file for the package, which contains metadata about the package itself as well as the 
data contained within it. The format and extension will depend on the specific metadata standard being 
used. For example, a datapackage.json file for the Data Package. While datapackage.json shares the 
name with “data package”, they are not the same thing. The Data Package Standard (or specification) is a 
structured format to store metadata about data, but is not involved in how the data package itself is built 
and developed. This file is covered in more detail in Chapter 8..

2.1.2 pyproject.toml

This contains the Python project configuration for the package, such as package dependencies, name, 
authors, version, and other metadata. This file is required for Python packages, which a data package is 
structured as to take advantage of Python packaging tools and workflows. In Chapter 4. and Chapter 15. 
we’ll describe this file and how to use it in more detail.

2.1.3 README.md, LICENSE.md, and CHANGELOG.md

These are common files that are found in many open source projects, especially in software projects.

• The README.md file, as the name suggests, is the first file any person should read when checking out the 
project.

• The LICENSE.md file contains the license for the project, which is required in order for other people to 
use the project. In Chapter 18., we describe how to choose a license for your project, as data packages 
require different licensing compared to code or text.

• The CHANGELOG.md file contains a list of changes made to the project within each version update, which 
can be useful for users of the data package to learn what things changed in specific versions. This file 
is covered in more detail in 1 and Chapter 12., as it is part of the release process for the data package.

2.1.4 <root-config-files>

These are configuration files that may be required for the package, such as .gitignore, .editorconfig, 
or .zenodo.json/CITATION.cff that are used mostly by external tools that can’t store the config files 
in .config/. We go over different types of config files that we recommend when developing and releasing 
a data package in Chapter 15. and Chapter 17..

2.1.5 <build-files>

These are files related to building various aspects of the data package. The main build file is justfile, 
which is used to manage all the different build steps. Other build-type files include _quarto.yml for 
building a website for the data package. We go over some of these files in 1 related to the build process 
and in Chapter 9. for building the website.

2.2 src/ Python code

Aside from the pyproject.toml file, the src/ directory is where all the Python and other build-related 
source files are kept. The structure of this directory resembles a Python package, with several __init__.py 
files to inform Python that they should be treated as part of the Python project. While we go over the 
src/ directory in more detail in Chapter 4., the general structure of this directory is shown below.

src/
└── <package_name>/
    ├── <metadata>/
    │   ├── __init__.py
    │   ├── core.py
    │   └── <data-source>/
    │       ├── __init__.py
    │       ├── <data-resource>.py
    │       └── core.py

14
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2.2 src/ Python code 15

    ├── <data>/
    │   ├── __init__.py
    │   ├── core.py
    │   └── <data-source>/
    │       ├── __init__.py
    │       ├── <data-resource>.py
    │       └── core.py
    ├── common/
    │   └── __init__.py
    ├── __init__.py
    ├── build_raw.py
    └── build_staging.py

• The <package_name> is the name of the Python package that is used to build the data package, which 
is usually the same as the name of the data package itself (using _ instead of -).

• The <metadata> and <data> directories contain the Python code for processing the metadata and data, 
respectively.

• The <data-source> and <data-resource> directories are used to organize the Python code by the 
source of the data and the eventual resource name.

• The common/ directory contains Python code that is used across multiple sources and resources.
• The build_raw.py and build_staging.py files contain the build tasks that are used to build the data 

package.
• The core.py files within the subdirectories contain functions that are used across specific sources and/

or resources.

2.3 raw/ data

The raw/ folder contains the original (unprocessed) data files from their original source locations 
(e.g. database or ftp server) that will be processed and built into the data package. We strongly recommend 
that the data in raw/ is not modified in any way, aside from renaming the files and compressing them for 
storage purposes. Keeping them unprocessed and unmodified ensures a clear and reproducible history of 
how the data was built into the data package. We go over the raw/ directory in Chapter 5. and Chapter 4.. 
The general structure of the raw/ directory is shown below.

raw/
└── <data-source>/
    ├── <timestamp>.<extension>
    └── <timestamp>/
        └── <hash-id>.<extension> # For, e.g., image files

Raw data is organised into directories by the source of the data (<data-source>), for example, from 
REDCap as redcap or Garmin wearables as garmin. Within each source, the data is saved to files or direc
tories with the timestamp of when the data was downloaded from the source as its name. The timestamp 
is in the ISO 8601 format (YYYY-MM-DDTHHMMSSZ), which is a standard format for representing date and 
time. The details of whether to save to a file or directory are covered in Chapter 5..

2.4 staging/ data

Data in staging/ is all the data in raw/ that has been processed and cleaned. There should be a one-to-
one mapping between the timestamped files in raw/ and the timestamped files in staging/. This ensures 
that the data in staging/ is reproducible and traceable back to the original data in raw/, and to allow 
parallel processing of the files from raw/ to staging/. Staging is necessary as it gets the data ready to be 
in the correct format to be included as a data resource and can allow metadata to be extracted, if needed, 
from prepared data rather than from raw data. We go over the staging/ directory in Chapter 6. as well 
as partially in 1. The general structure of the staging/ directory is shown below.

staging/
├── .gitignore # Don't track staging data
└── <data-source>/

15
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16 Chapter 2. Package layout

    └── <data-resource>/
        ├── <timestamp>/
        │   └── <hash-id>.<extension> # For, e.g., image files
        └── <timestamp>.parquet

The three differences from raw/ are that the data in staging/ is:

• Saved as a Parquet file.
• Organised into directories by the eventual resource name (<data-resource>) that the data will be built 

into. A resource is a single conceptual dataset that has some meaning to the researchers and/or users 
of the data package. For example, the redcap source may have a resource called demographics that 
contains the demographic data from the REDCap database such as age, gender, and date of birth.

• Not tracked by Git, as the raw/ data will already be tracked (during release only), so downstream files 
in staging/ don’t need to be tracked as well.

2.5 resources/ data

The resources/ directory contains the final data resources in Parquet format that are built from the data 
in staging/. The data in resources/ is what is included in the data package and is what users of the data 
package will use. Each resource either has:

• An individual Parquet file.
• Hive partitioned Parquet files.
• A directory with non-Parquet files (e.g. images) and a Parquet file that connects these other files with 

the rest of the resources (e.g. with foreign keys and paths to the files).

We cover this in Chapter 7.. The general structure of the resources/ directory is shown below.

resources/
├── .gitignore # Don't track resources data
├── <data-resource>.parquet
├── <data-resource>/
│   └── <id>.<extension> # For, e.g., image files
└── <data-resource>/
    └── <parquet-partition>/
        └── part-<id>.parquet

2.6 releases/ build artifacts

The releases/ directory contains the build artifacts for the data package, which we cover in 1 and in 
Chapter 12.. This directory should be ignored by Git as these artifacts are built from the source code and 
raw data, and could also be quite large. These files can also be regenerated by going into the Git tag and 
rebuilding the package to create these artifacts. These files are created to upload to an archive (e.g. Zenodo 
or GitHub releases) or for easier sharing.

releases/
├── .gitignore # Don't track releases
├── <package-name>_<version>.tar
└── <package-name>_<version>.zip

2.7 docs/ documentation

This directory contains the documentation for the data package as well as the content for the website. It 
is not only for showing the metadata in a human-friendly way, but also for documenting details about the 
package itself, how it was made, any contributing or operational details, and how to request for data. It 
can also contain information about who uses the data and how it is being used (e.g. from those requesting 
data). We strongly recommend that this documentation is built into a website, using a tool like Quarto. If 
it is published as a website, some files are required to be present in the docs/ directory, such as index.qmd 
files. Of the directories described in this chapter, this is the only one that has no specific structure to 
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follow. We’ll cover documentation more in Chapter 9.. A basic structure for docs/ might look like the 
following (if rendering the metadata into the website):

docs/
├── index.qmd
├── metadata/
│   ├── index.qmd
│   └── <resource>.qmd
└── requests/
    ├── index.html
    └── wasm/

The docs/metadata/ directory would contain the converted metadata from machine-readable to human-
readable, e.g., using our tool Flower. Other than that, you are free to organise the documentation in any 
way that makes sense for your data package.

The docs/requests/ directory contains the web application from Propagate that allows researchers to 
make requests of the data by filling in a form. This form creates a machine-readable set of instructions 
for creating a subset that they need. The files within this directory are HTML and WebAssembly, which 
are inserted into the website as their own web pages. We’ll describe this more in Chapter 19..

2.8 requests/ (optional)

This directory contains any requests that data package owners receive for obtaining subsets of the data 
package. These requests are created from our tool Propagate and are stored in the requests/ directory. 
Each individual request also contains the data subset, though it isn’t tracked by Git. The structure of this 
directory is shown below. We go over requests in Chapter 19. and subsets in Chapter 20.. See Propagate 
for more details on how to make requests and subset data.

requests/
└── <project-name>/
    ├── request.yaml
    └── subset/
        ├── .gitignore # Don't track subset data
        └── <project-name>-<date-modified>.tar

The <project-name> is the name of the research project that someone is doing, and who wants to use a 
subset of the data package for that project.

2.9 .github/ (optional)

This directory may not exist if you don’t develop the data package on GitHub (or a similar service). We 
strongly recommend that you do, as it allows for much easier collaboration and development of the data 
package. It also makes it easier to build, release, and publish the data package, even if only the metadata is 
published. Other services (like Codeberg or GitLab) have similar features to GitHub, but because GitHub 
is so widely used and popular, we focus on using it in this book. We cover this directory in Chapter 10., 
Chapter 17., and partially in Chapter 12.. The structure of this directory is shown below:

.github/
├── workflows/
│   ├── checks.yml
│   ├── build-website.yml
│   └── release.yml # Optional
└── <other-files>

The workflows/ directory contains the GitHub Actions workflows that are used to build, check, and 
(optionally) release the data package. If the data is subject to any legal or privacy restrictions, the 
release.yml workflow won’t be used. The <other-files> are any other files that GitHub may use and 
that are helpful to development, such as a CODEOWNERS file.
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2.10 .config/

This directory contains all the configuration files used for the data package. For example, since we 
recommend using Cocogitto and git-cliff for the release process, the configuration files for those tools 
should be kept in this directory. Storing them in this directory keeps the root directory cleaner and 
organises the configuration files in one place. It also follows the XDG .config/ specification. We go over 
the .config/ directory in several sections, such as Chapter 17. and Chapter 15.. The directory structure 
is pretty simple, as it is a flat (non-nested) directory with only configuration files:

.config/
└── <config-files>
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11. Build process

Like software packages (e.g. in Rust, Python, R), the Git repository contains the source of the package 
rather than the package itself. It includes the raw input data and the code needed to process it into the final 
format. But before the data package can be distributed, it must first be “built” (just like code is “compiled”) 
by running the code to transform the raw data inputs to the final packaged format.

At a high level, the directories and files involved in the build process are (non-relevant files and 
directories are removed):

<package-name>/
├── .github/
│   └── workflows/
│       └── release.yml # Optional, depends on legal requirements
├── raw/
├── staging/
├── resources/
├── releases/
├── src/
│   └── <package_name>/
│       ├── __init__.py
│       ├── build_raw.py
│       └── build_staging.py
├── <metadata-format>.<extension>
├── CHANGELOG.md
├── README.md
├── LICENSE.md
└── <build-files>

 Note

Why do we “build” a data package?

1. To keep a separation between the source code and raw input data contained within the Git 
repository and the final data package that is released.

2. To ensure a reproducible build from input to output.
3. To keep a history of the changes made to the final data and to version the data package for easier 

tracking of changes and updates.
4. To treat the data package as a formal “product” and apply rigorous and robust software engineering 

and data engineering practices to its development and release.

11.1 Steps

The initial steps, from the source of the data to staging, is managed by a pipeline management tool, which 
should have its pipeline defined in src/<package_name>/build_*.py (though some pipeline tools require 
a different filename). We recommend using pytask, which we’ve found works well for developing data 
packages (for more details, see our pytask for Python workflow management decision post). All steps 
must be defined within this tool, from pulling the source data to raw/, to processing the raw data into 
staging/, and to processing or extracting any metadata obtained from the source or staged data. Because 
data saved into raw/ is committed in separate pull requests (described more below and in Chapter 12.), 
there should be two build steps: downloading data from source locations to raw/ and taking the data in 
raw/ and processing it into staging/. We suggest calling these files build_raw.py and build_staging.py, 
so that they can be run independently of each other.

39

https://pytask-dev.readthedocs.io/en/stable/
https://decisions.seedcase-project.org/why-pytask/
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The steps after staging/ are managed mainly by Sprout, which is our tool to handle the processing 
from staging/ to resources/ and for (re-)generating the metadata file.

All the steps for building the data package into .tar and .zip files are handled through the justfile 
file, which would be (one of) the <build-files> in the above directory structure. The justfile, if you 
use our template data package, contains recipes for each step of the build process.

If the data package is based on open data or on data not covered by legal restrictions (e.g. GDPR), the 
build and release process can be automated through a GitHub Actions workflow defined in .github/
workflows/release.yml. Otherwise, the process needs to be done manually or through a scheduled 
workflow on a secure server. We cover this more in Chapter 12..

Figure 11.1:  The process for building a data package.
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 Note

We plan on building a tool to automate and simplify the build steps, but for now, you can use the 
structure and tools that we’ve set up in our Template Data Package. See Chapter 14. for details about 
that.

! Important

It’s important to note here that only the data in raw/ and the metadata file are saved into Git LFS 
during the release process. No other data artifacts or files are saved in the Git history. This is described 
in more detail in Chapter 12..

11.1.1 Pull from source to raw

To make sure we’re getting the most up-to-date data, the first build step is to pull from the various data 
sources into raw/. See Chapter 5. and Chapter 4. for details on how the raw data is organised and how 
the source code pulls the data via the pipeline tool. The data is not processed in any way when it is pulled 
from the source into raw/.

11.1.2 Raw to staging

After pulling the source data into the raw/ directory, the data (usually) needs to be processed in some 
way. In particular, the data likely needs to be reorganised so that it ends up in the correct resource 
location. The data in raw/ should be processed into staging/ in a one-to-one mapping, so that every 
<timestamp>.<extension> file in raw/ is processed into a <timestamp>.parquet file in staging/. This 
enables the potential for parallel processing and to maintain a sequence between the two directories. Any 
data in staging/ must also match the contents of the metadata format. This is all done to ensure that the 
data gets into the final resource correctly and without issues. See Chapter 6., Chapter 8., and Chapter 4. 
for more details staging/.

11.1.3 Staging to resources

At this stage, Sprout can take over and process the data from staging/ into resources/. All the 
timestamped files in the individual staging/ resource directories are processed and joined into a single 
resource file in resources/. During processing, the data is checked against the metadata. See Chapter 7., 
Chapter 8., and Sprout’s documentation for more details on this step.

11.1.4 Metadata (re-)generation (optional)

For data packages using datapackage.json as the metadata format, Sprout will also (re-)generate the file 
from the Python code. See Chapter 8. and Sprout’s documentation for a description of this section.

11.1.5 Build artifacts

At the end, the data package is built into one <package-name>_<version>.tar file that contains the 
metadata file (e.g. datapackage.json), LICENSE.md, README.md, CHANGELOG.md, and the resource files. If 
the data contains human (especially health) data and if it is required to be on secure servers, an additional 
<package-name>_<version>.zip file is also built with the same files but does not include the data. 
This .zip file can be uploaded to public archives to generate, for example, a DOI on Zenodo, while the .tar 
file can remain on the server. The .tar and .zip files are saved into a releases/ directory ignored by Git.

11.2 Development practices

How does this build process impact developing the data package and the development practices? Because 
of this formal build process, there are a few things to be aware of.

First, you should only save raw data in the Git history within the Git LFS (after pulling it from the 
sources) during an intentional update. A pull request (or commit) should only contain changes to raw/ in 
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that commit, meaning the commit should be atomic as a data update. You should do it this way because 
you need to know what has changed in the raw data to be able to correctly use the right Conventional 
Commit type (see Chapter 12. for more details). For example, if the raw data update has completely new 
data, the type would be feat, but if it was correcting a data entry error, it would be fix.

Related to the above, outside of these intentional and atomic commits/pull requests, you shouldn’t 
commit the raw data to the Git history for any other change, such as when changing the code. During these 
types of changes, treat any data pulled from sources into raw/ or processed into staging/ or resources/ 
as temporary.

Related to the above, if the metadata format is datapackage.json, pull requests should not contain any 
changes to it. These files are generated during the build process and should not be modified or added 
directly. For datapackage.json based metadata, the metadata files within src/ that contain the metadata 
managed by Sprout should be modified instead. For other metadata formats, the metadata file can be 
modified directly and can be saved to the Git history.

Commit messages should still be written in the Conventional Commits format, though the specific 
commit types used are a bit different considering no data, or metadata files if it is the datapackage.json 
format, are being modified or saved directly. See Chapter  12. for more details on how Conventional 
Commits are used in the release process and what commit messages to use.

All files in staging/, resources/, and releases/ should be ignored by Git in the .gitignore file, aside 
from a .gitkeep or README.md file to keep the directory structure.
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A release is a snapshot of the data package at a specific point in time. It contains the data and metadata 
in their final state at that point in time and is tagged with a specific version number. Releases are how 
we track changes over time and make it easier to share or distribute data packages to researchers in a 
structured and predictable way.

The release process is dependent on the type of data contained in the data package. For data packages 
that contain human (in particular health or sensitive) data, the release process is a bit more complicated, 
as will be explained later, than for data packages that contain data that doesn’t fall under legal restrictions 
(e.g. GDPR). This is because the data must remain on secure servers and can’t (usually) be uploaded to 
any public repository or archive. That means we can’t use services like GitHub workflows nor upload any 
data for public access, so we can’t use a continuous release process (or at least it is more difficult to).

For nonsensitive data, the release process is fairly simple. It can be done through a GitHub workflow 
(e.g. release.yml) that runs on a schedule or is triggered by specific events (e.g. a specific type of commit, 
described later in this chapter). The data and metadata can be attached as release artifacts on GitHub and/
or be uploaded to public archives like Zenodo.

Regardless of the type of data, the general steps remain mostly the same with some notable differences. 
The difference is in where the release is done (the computing environment where the release process is 
executed, e.g. GitHub or on a secure server) and what triggers a release. We’ll start with the triggers.

12.1 Triggers

There are a few ways to trigger the release process: manually, on a schedule, or based on specific events 
whenever a change is merged into main. While we aim to practice continuous delivery when we’re able 
to, this isn’t always the case for more complicated situations. For data that falls under legal regulations, 
you likely will need to use either a manual process or a schedule-based one by running a cron job on the 
server. For non-private data, you can use the merge/push-based process by using a GitHub workflow.

Regardless of the underlying trigger, the actual release process is the same: a release is created based 
on specific text within the commit messages. Using commit messages to determine a release is called 
semantic release, which uses Semantic Versioning and Conventional Commits as its foundation.

12.1.1 Commits

In order to determine whether changes should result in a release, commits must follow Conventional 
Commits to structure the commit messages. The structure of a commit message looks like this:

<type>(optional scope): <optional-emoji> <description>

[optional body]

[optional footer(s)]

The two main components of this structure for determining releases are the “type” and the “footer”. The 
“type” is the first part of the commit message and is used to determine what type of change has been 
made. The “footer” is the last part of the commit message and is used to include a BREAKING CHANGE note if 
the change is a breaking change, i.e., a change that disrupt the compatibility of existing code with newer 
versions. A breaking change can also be indicated by appending a “!” to the commit “type”. These two 
components determine which version to set for the release.

Semantic versions are made up of three numbers: MAJOR.MINOR.PATCH, e.g., 0.1.2. The MAJOR version 
is incremented when there are breaking changes, the MINOR version is incremented when new features 
are added, and the PATCH version is incremented when fixes are made. For semantic releases, the commit 
“type” feat increases the MINOR version, while the commit “type” fix, refactor, or perf increases the 
PATCH. If there is a breaking change, with either BREAKING CHANGE in the footer or <type>! in the commit 
message, then the MAJOR version is increased.
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But how do you know which commit type to use? Unlike software development, developing data 
packages is quite different and it can be a bit more difficult to determine what a “feature”, “fix”, or 
“breaking change” is. To help determine the commit “type”, we use aspects of Data Package’s semantic 
versioning guide.

Breaking changes with the <type>! or BREAKING CHANGE in the footer format must only happen after 
the first stable release of the data package. The first stable release is defined as when the data package 
has all expected or planned resources, metadata has been completed, and all “observational units” (e.g. 
participant or animal) have been measured. Essentially, when the planned study has been completed. 
Before that point, only MINOR and PATCH changes are allowed. This means that the version will remain at 
0.MINOR.PATCH until the stable release. Once a stable release has been made, a breaking change would 
occur if you:

• Change the data package, resource, or column name or identifier.
• Remove a resource or column from the data package.
• Move a column into another resource.
• Change a column type (e.g. from integer to string).
• Change a column’s constraints to be more restrictive (e.g. reduce the distance between the minimum 

and maximum values).
• Remove a participant’s data (e.g. after they request their data be deleted).
• Substantially change the meaning of the text in the metadata (e.g. a column’s description or a resource’s 

title).

A good guideline to use for MINOR (feat) commits would be if something new has been added or expanded 
on. Minor changes with the feat format would be if you:

• Add a new resource.
• Add data, either new rows or columns to an existing resource.
• Change a column’s constraints to be less restrictive (e.g. increase the distance between the minimum 

and maximum values).
• Add new text to the metadata, for example, when no metadata existed before, but not correcting existing 

metadata (see PATCH below).

A good guideline to use for PATCH (fix, refactor, or perf) commits would be if something has been 
corrected or refined. Before the stable release, many of the breaking change items above would be 
considered a patch change, as they generally don’t add any new content. Patch changes with the fix, 
refactor, or perf commit type would be if you:

• Correct errors in existing data, like a typo or data entry error. Depending on the severity of the error, 
this could also be a breaking change.

• Change the text of the metadata without changing the meaning, for example fixing typos, grammatical 
errors, or clarifying the text without changing its meaning.

• Changes to how the data is processed so that it results in better compression or other performance 
improvements.

Any other commit types can be used, but they won’t result in a releasable change. For example, before 
any metadata or resources have been created as the pipeline is being developed, you could use the chore 
commit type to indicate that you are working on the pipeline, but no data or metadata has been created yet.

12.2 Steps

Now that we’ve covered the triggers, let’s go over the actual steps involved in the release process, whether 
it is manual, schedule-based, or merge/push-based. Cocogitto manages all these steps via the cog.toml file.

The release process runs the following steps to check and potentially update the release number:

1. Check the commit history since the last release for any releasable changes. If no releasable changes 
are found, then no release is created. Otherwise, the process continues.

2. Update the version based on the commit message and update the version in the pyproject.toml file 
using uv version. If the metadata format is datapackage.json, the version field uses the version in 
pyproject.toml and will be updated automatically when the datapackage.json file is (re)generated.

3. Run the build process from start to end, excluding the step to pull from the sources and saving to raw/. 
Raw data is only saved intentionally as a separate commit/pull request. This is described in the build 
process in
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1. The main artifacts of the build process are the <package-name>_<version>.tar file for sensitive 
and nonsensitive data and the <package-name>_<version>.zip for an artifact that can be publicly 
uploaded when the data is sensitive.

4. Generate the changelog based on the commit messages since the last release. git-cliff is used to generate 
the changelog.

5. Commit the changes that were made in the CHANGELOG.md file and the metadata file 
(e.g. datapackage.json), then create a tag for the new version on that commit. No data in raw/ is 
committed. Push the commit and the tag to GitHub.

6. Create a new GitHub release on GitHub from the new tag and changelog. Attach the build artifacts 
to the release. For nonsensitive data and that is smaller than 2 Gb (GitHub’s limit), the .tar file is 
attached to the release. For sensitive data or for data that is larger than 2 Gb, the .zip file is used 
instead. Either way, the file is renamed to simply <package-name>.zip (or <package-name>.tar), as 
the tag itself contains the version number.

7. For nonsensitive data and that is smaller than 50 Gb (the limit for Zenodo), upload the <package-
name>.tar file to Zenodo. For sensitive data or data that is larger than 50 Gb, upload the <package-
name>.zip file instead.

! Important

For data that is larger than GitHub’s 2 Gb limit or Zenodo’s 50 Gb limit, the best place to store the 
released .tar file is in your server in the releases/ folder. You’ll likely need to delete older releases if 
space becomes an issue on the server. Deleting older releases is fine, as the release process is designed 
to be reproducible, so you can always recreate the release by switching to the tagged commit and 
running the build process again.

12.3 Practical considerations

As you develop a data package, there are a few things to keep in mind in order to make the release process 
easier.

• We consider the first, non-stable (< 1.0.0) release to happen once there is code that takes the first resource 
and its metadata from raw format into its final resource state. The code must also be integrated into the 
build.py file, so that the release can be reproducible.

• Whenever you make a change, either directly to main or through a pull request, you always need to 
make sure commits and pull requests are atomic. This means that each commit or pull request contains 
only one conceptual change. That’s because the commit message (and consequently the changed files 
in the commit) determine what type of release will be created. The commit message will also be added 
to the changelog, so be aware of the message you use.
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A. Changelog

Since we follow Conventional Commits, we’re able to automatically create formal “releases” of the website 
based on our commit messages. Releases in the context of websites are simply snapshots in time of the 
website content. We use Cocogitto to be able to automatically create these releases, which uses SemVar 
as the version numbering scheme, and git-cliff to generate the changelog based on the commit messages.

Because releases are created based on commit messages, a new release is created quite often—sometimes 
several times in a day. This also means that any individual release will not have many changes within it. 
Below is a list of the releases we’ve made so far, along with what was changed within each release.

Commits from bots, like dependabot or pre-commit-ci, are not included in the changelog.

A.1 0.3.0 - 2026-08-12

A.1.1 ✨ Features

• Add Layout chapter for structure of package #9 by @lwjohnst86 (ddca4f6)
• Add build process chapter #7 by @lwjohnst86 (23b7744)

A.2 0.2.0 - 2026-08-12

A.2.1 ✨ Features

• Add release process chapter #8 by @lwjohnst86 (3f4aba1)

A.2.2 ❤️ New contributors

• @pre-commit-ci[bot] started making automated contributions

A.3 [0.1.0] - 2026-07-13

A.3.1 ✨ Features

• Add Welcome page #6 by @lwjohnst86 (9955635)

A.3.2 💄 Styling

• Reformat Markdown by @lwjohnst86 (c15e2bf)
• Rearrange some items on sidebar #10 by @lwjohnst86 (5fa2c86)

A.3.3 👷 CI/CD

• Add workflows, including website building by @lwjohnst86 (0e40bd8)
• Add missing path to cog.toml in release.yml workflow by @lwjohnst86 (c22df5f)
• Fix arg to pass --config correctly in cog check workflow by @lwjohnst86 (5813fab)
• Ignore merge commits with cog check by @lwjohnst86 (04a2e11)

A.3.4 👩‍💻 Miscellaneous

• Setup repo from template by @lwjohnst86 (d5375df)
• Remove TODO items by @lwjohnst86 (b499267)
• Add (empty) pages on the sidebar by @lwjohnst86 (0debc06)
• Build to PDF via typst by @lwjohnst86 (cf549af)
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• Fix issues that arose when building to PDF via typst by @lwjohnst86 (4e0d123)
• Add contributor file to fix build issues by @lwjohnst86 (1d05247)
• Add empty pages to set up structure by @lwjohnst86 (51fc7d2)
• Don’t track Quarto-generated _files/ by @lwjohnst86 (d6d1aba)
• Don’t check pre-commit.ci URLs by @lwjohnst86 (35c8145)
• Add #sec- links to empty pages by @lwjohnst86 (5210e25)
• Update the tagline to be more descriptive by @lwjohnst86 (4bfacce)
• Move Tools section down in _quarto.yml by @lwjohnst86 (37e62de)
• Don’t check for merge commits during release by @lwjohnst86 (5b60184)
• Add back {version} tag that Jinja stripped by @lwjohnst86 (ecb937a)
• Remove merge commit, so don’t need this setting by @lwjohnst86 (f1d6963)
• Remove spaces in {{}} in cog.toml, not allowed by @lwjohnst86 (00d3a7b)

A.3.5 ❤️ New contributors

• @github-actions[bot] started making automated contributions

• @lwjohnst86 made their first contribution

• @dependabot[bot] started making automated contributions
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B. Contributing

B.1 Issues and bugs

The easiest way to contribute is to report issues or bugs that you might find while reading through the 
website. You can do this by creating a new issue on our GitHub repository.

B.2 Adding or modifying content

If you would like to contribute content, please check out our guidebook for more specific details on how 
we work and develop. It is a regularly evolving document, so is at various states of completion.

To contribute to data-pkg-guide, you first need to install uv and justfile. We use uv and justfile to 
manage our project, such as to run checks and test the template. Both the uv and justfile websites have a 
more detailed guide on using uv, but below are some simple instructions to get you started.

It’s easiest to first install uv and then install justfile with uv. Once you’ve installed uv, install justfile by 
running:

uv tool install rust-just

We keep all our development workflows in the justfile, so you can explore it to see what commands 
are available. To see a list of commands available, run:

just

As you contribute, make sure your changes will pass our tests by opening a terminal so that the working 
directory is the root of this project’s repository and running:

just run-all

When committing changes, please try to follow Conventional Commits as Git messages. Using this 
convention allows us to be able to automatically create a release based on the commit message by using 
Cocogitto. If you don’t use Conventional Commits when making a commit, we will revise the pull request 
title to follow that format. That’s because we squash merge when merging pull requests, so all other 
commits in the pull request will be squashed into one commit.

B.3 Explanation of files and folders

This is a description of some of the files in this repository.

• .copier-answers.yml: Contains the answers you gave when copying the project from the template. 
You should not modify this file directly.

• .github/: Contains GitHub-specific files, such as issue and pull request templates, workflows, depend
abot configuration, pull request templates, and a CODEOWNERS file.

• _quarto.yml: Quarto configuration file for the website, including settings for the website, such as the 
theme, navigation, and other options.

• _metadata.yml: Quarto metadata file for the website, including information about the project, such as 
the titles and GitHub names.

• .gitignore: This ignore file tells Git which files to not track. Unless you know what you are doing, it’s 
best to not touch this file.

• .pre-commit-config.yaml: Pre-commit configuration file for managing and running checks before 
each commit.

• .config/: Contains configuration files for various tools used in the project, such as:
– typos.toml: typos spell checker configuration file.
– rumdl.toml and panache.toml: rumdl and Panache configuration file for formatting Markdown files 

in the project.
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– cog.toml: Cocogitto configuration file for managing versions.
– cliff.toml: git-cliff configuration file for creating the changelog.

• .editorconfig: Editor configuration file for EditorConfig to maintain consistent coding styles across 
different editors and IDEs.

• .zenodo.json: Structured citation metadata for your project when archived on Zenodo. This is used to 
add the metadata to Zenodo when a GitHub release has been uploaded to Zenodo.

• justfile: just configuration file for scripting project tasks.
• CHANGELOG.md: Changelog file for tracking changes in the project.
• CONTRIBUTING.md: Guidelines for contributing to the project.
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C. Contributor Code of Conduct

As contributors and maintainers of this project, we pledge to respect all people who contribute through 
reporting issues, posting suggestions, updating any material, submitting pull requests, and other activities.

We are committed to making participation in this project a harassment-free experience for everyone, 
regardless of level of experience, gender, gender identity and expression, sexual orientation, disability, 
personal appearance, body size, race, ethnicity, age, or religion.

Examples of unacceptable behavior by participants include the use of sexual language or imagery, 
derogatory comments or personal attacks, trolling, public or private harassment, insults, or other unpro
fessional conduct.

Project maintainers have the right and responsibility to remove, edit, or reject comments, commits, 
code, wiki edits, issues, and other contributions that are not aligned to this Code of Conduct. Project 
maintainers who do not follow the Code of Conduct may be removed from the project team.

Instances of abusive, harassing, or otherwise unacceptable behavior may be reported by opening an 
issue or contacting one or more of the project maintainers.

This Code of Conduct is adapted from the Contributor Covenant (https://www.contributor-covenant.
org), version 1.0.0, available at https://www.contributor-covenant.org/version/1/0/0/
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