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The goal of this book is to teach universal research data management skills
that require nothing but a standard computer and free software, yet scale
from working with a few tables up to wrangling terabytes on high perfor-
mance computing systems.

This book approaches research data management with a hands-on, code-
along tutorial style. It focuses on practical aspects and getting things done,
with demos that are easy to follow and DIY-ready. Nevertheless, relevant
technical concepts are explained, when necessary, in small excursions, and
by insightful trial-and-error explorations.

The content is centered around the data management solution Datalad.
This free software is an multitool for managing digital information and its
use, regardless of data type, size, location, volatility or origin. It provides
functionality to share, retrieve, and version control data in a distributed
fashion, and it aids managing the evolution of "FAIR" digital objects.

This book is made from essential parts of the DatalLad Handbook project
(handbook.datalad.org), a rich online resource, built collaboratively by more
than 50 contributors and visited thousands of times every day.

You are invited to fire up your computer's terminal and follow along, but
you do not need to be a programmer, computer scientist, or Linux crack. If
you have never touched your computer’s command line before, you will be
fine. No prior knowledge about Datalad and its underlying software founda-
tions, Git and git-annex, is required.

In short, this book equips students, researchers, and any data wrangler with
essentials skills needed for today's digital data workflows, and for building
reproducible and reusable data projects.

v0.19

) d
An Introduction to .

Research Data Management
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git-annex with a command line interface and a Python API. With Datalad,
you can version control arbitrarily large data, share or consume data, record
your data's provenance, and work computationally reproducible.

datalad [--GLOBAL-OPTION <opt. flag spec.

-c KEY=VALUE

>] COMMAND [ARGUMENTS] [--OPTION <opt. flag spec>]

Dataset location: path to root, or * for superdataset|

Each datalad
invocation can
have two sets of

. . . . . . o %] .
%’ Set config variables (overrides configurations in files) = A 4 options: general
m -f/--output-format default|json|json_pp|tailored = _ ocation description (e.g., "my backup server") options are given
S Specify the format for command result renderung % Force execution of a command (Dangerzone!) first, command-
By “1/--log-level criticallerror|warning|info|debug S A description about a change made to the dataset specific ones go
o Set logging verbosity level < . .
=1 ¢ PATH B Lr/=—recursive  Perform an operation recursively across subdatasets after the
< Execute the command in the specified directory ] FVA TS T E AR Limit recursion to n subdataset levels subcommand.
Dataset operations
m m m modify the
| BN d m Rl L] B dataset

create
[-c <config-proc]

[PATH]

Create a new dataset from scratch. If
executed within a dataset and the -d/
--dataset flag, it is created as

a subdataset.

save
[-u/--updated] [--to-git]
[--amend] [PATH ...]

Save the current state of a dataset. Use
-u/--updated to leave untracked files
untouched, and --to-git to save
modifications to Git instead of git-annex.

status
[--annex <mode>]

[PATH ...]

Report on the state of a dataset and/or
its subdatasets. --—annex {None|basic]|
availability|all} reports additional
information on annex contents. For faster
performance, tune -e,-t,--untracked.

datalad create -c yoda my_first_ds

datalad save -m "did XY" filel

datalad status

save
changes

% datalad save

Consume existing datasets and stay up-to-date

N

=Z 2.

Create sibling datasets to publish to or update from

[-s/--source <label>]
[-n/--no-data] PATH

get

Get dataset content (files/directories/
subdatasets). Will get directory but not
subdataset content recursively by default.
Specify the label of a data source

(e.g., sibling) with -s/--source.

URL/PATH [DEST-PATH]

Install an existing dataset from path/url/
open data collection (///). Providing -d
installs a dataset as a subdataset.

[-s <siblingname>]
[--how [merge]

update

Update a dataset from a sibling. Updates
are by default on branch remotes/origin/
master. Changes can be merged with
-—how merge. Without -s/--sibling,
all siblings are updated.

datalad get file_xyz directory_1

datalad clone ///openneuro

datalad update --how merge -s origin

github|gitlab|gin|gitea|gogs
[ORG/IREPO [--private]
[-s NAME] [-api URL]

create-

sibling-*

Create a dataset sibling on a repository
hosting service under a given
(organization) /repository name.
Authentication is handled via access
tokens (queried interactively at first try).

[--reckless <kill|modification]|
availability|undead>] PATH

remove

Remove datasets + contents, unregister
from potential top-level datasets. Disable
safety checks (e.g., for availability,
unsaved content,...) with --reckless.
PATH can not be the current directory.

[PATH]

unlock

Unlock file(s) of a dataset to enable
editing their content. If PATH is not
provided, all files are unlocked. Requires
datalad save to lock again afterwards.

[--reckless <mode>]
PATH

drop

Drop content (remove data, retain
symlink). Availability of at least 1 remote
copy needs to be verified - disable with
--reckless availability. Drops all
contents if no PATH is given.

datalad create-sibling-gin -s gin mynewrepo

datalad remove --reckless modification subds|

datalad unlock my_data_file

datalad drop -r --reckless availability dir/

link input, code, containerized
software environments, and output,
or re-run previous executions

A

=Y o

% datalad run

S
S

[-i input][-o output]
[--explicit] <CMD>

Reproducible execution and provenance capture

% datalad rerun

capture the origin

of files obtained @L
from web sources /¥
% datalad download-url \/

"

% datalad run-procedure

query|add|remove |configure|enable
[-s <siblingname>] [--url <url>]
[--publish-depends]

Manage sibling configurations with either
add, query (default), remove, configure,
or enable. Provide a name with -s,

a URL/path with --url, and publication
dependencies with --publish-depends.

[--to <sibling>] [--since <since>]
[--data <anything|nothing|auto|
auto-if-wanted>]

Publish a dataset to a known sibling
and specify level of data-transfer with
--data. --since allows to specify a
commit/tag from which to look

for changes to publish.

datalad siblings add \

-s different-place --url some/path

datalad push --to gin

[--since COMMITISH]
[--onto COMMITISH]
COMMITISH

[--discover]
<NAME> [ARGS ...]

<URL> [-0 PATH]
[-o/--overwrite]

Run arbitrary shell command and record
its impact. Only creates record if dataset
is modified. Gets any -i/--input

and unlocks any -o/--output

Requires clean dataset or --explicit.

Re-execute a previous run command
identified by its hash, and save resulting
modifications.

Run prepared procedures (executables)
on a dataset. To find available
procedures, use --discover as the only
argument, else specify the name of the
procedure to run.

Download, save, and record origin of
content from websources. Specify a path
to save under (-0/--path).
-o/--overwrite enables overwriting
existing files.

datalad run -m "rename” -i file \
-o file.txt "mv file file.txt”

datalad rerun my-analysis-tag

datalad run-procedure cfg_yoda

datalad download-url \
www.example.com/file -0 file
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authenticate against Git over HTTP. They are the
only accepted password when you have Two-Factor
Authentication (2FA) enabled.

Add a personal access token

Enter the name of your application, and we'll return a unique personal access token.
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() read_user
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Background

DatalLad (Halchenko, Hanke et al.) is a
comprehensive data management tool
and can help to solve various data
management problems such as file
size independent version control, data
sharing, data storage and backup,
computationally reproducible data
analysis, or metadata management.

But: The functionality of any tool remains inaccessible or
unknown If it is not sufficiently documented.
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Use cases 2
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world applications.

e Step-by-step recipes:
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the described real-world application.
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needed.

v /

Read the Handbook!
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with the book at
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Technical infrastructure

* Flexible, extendable & reusable open source infrastructure:
Python-based, written in RST markup using Sphinx, hosted on
readthedocs.org, illustrations by undraw.io, source code on
GitHub, continuous integration using Travis & readthedocs.org

—

@ python® &F 5 ReadtheDocs
e Multiple formats: HTML, PDF, EPUB

e Custom Sphinx extensions (github.com/mih/autorunrecord)
allow code execution and record code output. The handbook In
itself is a framework for workflow testing.

 Simple audience tailoring: Different branches or tags can be
rendered simultaneously, allowing dedicated URLs for different
content. Example: Stand-alone branch for institute-internal
workflows

 CC-BY-SA: Feel free to use the handbook infrastructure for
your documentation project, e.g. Princeton Handbook for
Reproducible Neuroimaging (Brooks et. al)

Conjunct software & user-
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Contributing

e GitHub-based development allows
several different contribution types

e Low-barrier contributions: General
iImprovements, feature requests,
feedback. High-barrier contributions
(for advanced users): Content con-
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e "Basics/Advanced": Discussions on
order/emphasis, feature requests

e "Use cases": Users contribute their
DatalLad workflows
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Use this page to manage the credentials for your AWS account. To manage credentials for AWS Identity and Access Management (IAM) users, use the IAM Console .

To learn more about the types of AWS credentials and how they're used, see AWS Security Credentials in AWS General Reference.

- Password
~ Multi-factor authentication (MFA)

v Access keys (access key ID and secret access key)

Use access keys to make programmatic calls to AWS from the AWS CLI, Tools for PowerShell, AWS SDKs, or direct AWS API calls. You can have a maximum of two
access keys (active or inactive) at a time.

For your protection, you should never share your secret keys with anyone. As a best practice, we recommend frequent key rotation.
If you lose or forget your secret key, you cannot retrieve it. Instead, create a new access key and make the old key inactive. Learn more

Created Access Key ID Last Used e = Status Actions

Region Service
Create New Access Key

Root user access keys provide unrestricted access to your entire AWS account. If you need long-term access keys, we recommend creating a new |IAM user with
limited permissions and generating access keys for that user instead. Learn more
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‘ 1) Download with DataLad H @ Export metadata H @ Explore with Binder

Description: Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus nec justo tellus. Nunc sagittis eleifend magna,
eu blandit arcu tincidunt eu. Mauris pharetra justo nec volutpat euismod. Curabitur bibendum vitae nunc a pharetra. Donec non
rhoncus risus, ac consequat purus. Pellentesque ultricies ut enim non luctus. Sed viverra dolor enim, sed blandit lorem
interdum sit amet. Aenean tincidunt et dolor sit amet tincidunt. Vivamus in sollicitudin ligula. Curabitur volutpat sapien erat,
eget consectetur mauris dapibus a. Phasellus fringilla justo ligula, et fringilla tortor ullamcorper id. Praesent tristique lacus
purus, eu convallis quam vestibulum eget. Donec ullamcorper mi neque, vel tincidunt augue porttitor vel.
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eu blandit arcu tincidunt eu. Mauris pharetra justo nec volutpat euismod. Curabitur bibendum vitae nunc a pharetra. Donec non {|omm\): ipsum\jlirfoxes\j\
rhoncus risus, ac consequat purus. Pellentesque ultricies ut enim non luctus. Sed viverra dolor enim, sed blandit lorem o B
interdum sit amet. Aenean tincidunt et dolor sit amet tincidunt. Vivamus in sollicitudin ligula. Curabitur volutpat sapien erat,

eget consectetur mauris dapibus a. Phasellus fringilla justo ligula, et fringilla tortor ullamcorper id. Praesent tristique lacus

purus, eu convallis quam vestibulum eget. Donec ullamcorper mi neque, vel tincidunt augue porttitor vel.
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$ Stephans Bank Account

Grant identifier: No. 42
Description: Nothing to see here
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There are no subdatasets listed for the current dataset
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