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THE SAME, BUT FOR DATA:

 

(Yes, 13 TB of data. Yes, real-life example)
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HELP! GIT TO THE RESCUE?
Sadly, Git does not handle large �les well.

And repository hosting services refuse to handle large �les:
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DISTRIBUTED VERSION CONTROL FOR DATA...

Git
- dataset history (commit messages,  
  run records)
- All files + content committed into Git      
  (useful with code, text, ...)
- File identity information of all annexed 
  files (file name, identity hash, storage  
  locations where to retrieve it from)

git-annex
- contents of annexed files 
- organized in the "annex" or "object tree"   
  of the dataset
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... AND TO IMPROVE SCIENTIFIC WORKFLOWS

 

"Share and treat data like software"
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FURTHER INFORMATION
git-annex DataLad

Source code: 

Docs & Forum: 

Source code:

Technical docs: 
Video tutorials: 

Matrix channel: 
User docs + tutorials:

The
Handbook

git://git-
annex.branchable.com/

git-
annex.branchable.com/

github.com/datalad/datalad
docs.datalad.org
Youtube channel

"DataLad"
DataLad

handbook.datalad.org
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https://git-annex.branchable.com/install/fromsource/
https://git-annex.branchable.com/
https://github.com/datalad/datalad
https://docs.datalad.org/
https://www.youtube.com/channel/UCB8-Zf7D0DSzAsREoIt0Bvw
https://matrix.to/#/!SaWRuXhTcCDulfttET:matrix.org?via=matrix.org&via=inm7.de
https://handbook.datalad.org/


WHERE TO START
git-annex: "annex repo" datalad: "DataLad dataset"

$ git init myrepo

$ cd myrepo
$ git annex init

1
Initialized empty Git repository in /tmp/myrepo       2

3
4

init  ok5
(recording state in git...)6

$ datalad create mydataset1
[INFO   ] Creating a new annex2

create(ok): /tmp/mydataset (da3

.... or transform existing directories into da

create new, empty datasets to populate...

% datalad create

% datalad create -f
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EXTENDING VERSION CONTROL ADVANTAGES TO DATA
1. TRANSPARENCY
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https://the-turing-way.netlify.app/reproducible-research/rdm.html


1. TRANSPARENCY
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1. TRANSPARENCY
Git's revision history transparently lists all changes made in this

collaboratively written paper:
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1. TRANSPARENCY - FOR DATA
 
Why? Data changes,
too!  

Additional
acquisitions
Errors identi�ed
or �xed
Restructuring to
the latest  
BIDS standard
...

 
Example: The  study
identi�ed several data 
issues in 2019, among others,
�ipped �eld maps  
for speci�c scanner types:

ABCD

12

http://localhost:8000/


1. TRANSPARENCY - FOR DATA
Once you track changes to data with version control tools, you can �nd

out why it changed, what has changed, when it changed, and which version

of your data was used at which point in time.
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TRANSPARENCY - FOR DATA
git-annex datalad

$ git annex add mylargefile

$ git commit -m "annexed a large file"        

1
add mylargefile2
ok3
(recording state in git...)4

5
[master 0efa6cc] annexed a large file6
 1 file changed, 1 insertion(+)7

 create mode 120000 mylargefile8
 9

$ datalad save -m "annexed a large file1
add(ok): mylargefile (file)2
save(ok): . (dataset)3
action summary:4
  add (ok: 1)5
  save (ok: 1)6
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2. ACCESSIBILITY/AVAILABILITY
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2. ACCESSIBILITY/AVAILABILITY
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2. ACCESSIBILITY/AVAILABILITY
Publicly shared code removes the bottleneck of an  

expired institutional e-mail address  

17



2. ACCESSIBILITY/AVAILABILITY - FOR DATA
And the same can be true for data:

18



2. ACCESSIBILITY/AVAILABILITY - FOR DATA
On demand �le access via git-annex/DataLad:

# clone the repository 
$ git clone https://github.com/psychoinformatics-de/studyforrest-data-phase2.git 
# get one or more files/directories/... on demand 
$ git annex get file/directory/... 
# or 
$ datalad clone https://github.com/psychoinformatics-de/studyforrest-data-phase2.git 
$ datalad get file/directory/... 

Fortunate side-effect: Cloned repos/datasets are small in size,  
but can be browsed for existing �les and can provide access to 

their content regardless of where it is hosted. 
You can have access to more �les than your computer has diskspace!
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3. SECURITY AND RELIABILITY
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https://abcnews.go.com/blogs/business/2013/04/rutgers-student-offers-1000-for-data-on-stolen-laptop


3. SECURITY AND RELIABILITY
Git is great for keeping and synchronizing backups:
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3. SECURITY AND RELIABILITY - FOR DATA
Decentral version control for data integrates with a variety of services to

let you store data in different places - creating a resilient network for data
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3. SECURITY AND RELIABILITY - FOR DATA

Git
- dataset history (commit messages,  
  run records)
- All files + content committed into Git      
  (useful with code, text, ...)
- File identity information of all annexed 
  files (file name, identity hash, storage  
  locations where to retrieve it from)

git-annex
- contents of annexed files
- organized in the "annex" or "object tree"   
  of the dataset

Repository hosting
- usually no annex support & 
  can't hold large data for free 
- exposes Git history and files
  stored in Git
- datasets can be cloned from there
 

Storage hosting in a
special remote
- usually no Git repository hosting 
  service
- stores the object tree/
  file contents
- datasets keep track of where 
  data is stored, datalad get 
  retrieves file contents from 
  special remote
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3. SECURITY AND RELIABILITY - FOR DATA
Example: A Git repository with annexed data in a public S3 bucket
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3. SECURITY AND RELIABILITY - FOR DATA

Git
- dataset history (commit messages,  
  run records)
- All files + content committed into Git      
  (useful with code, text, ...)
- File identity information of all annexed 
  files (file name, identity hash, storage  
  locations where to retrieve it from)

git-annex
- contents of annexed files
- organized in the "annex" or "object tree"   
  of the dataset

Repositories with annex 
support
- examples: GIN (gin.g-node.org), GitLab 
instances with enabled annex support  
- can hold large data for free 
- exposes Git history and all files + content
- datasets can be cloned from there
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3. SECURITY AND RELIABILITY - FOR DATA
Publishing data to  - for example as a backup:Gin
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https://gin.gnode.org/


4. VISIBILITY AND REUSABILITY
Repository hosting services add cool features and integrations:
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4. VISIBILITY AND REUSABILITY - FOR DATA
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5. COLLABORATION
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5. COLLABORATION

Psst!  
provides �ne-grained access to the HCP dataset

github.com/datalad-datasets/human-connectome-project-openaccess 
30

https://github.com/datalad-datasets/human-connectome-project-openaccess


5. COLLABORATION

Teamscience on more than code:
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6. EFFICIENCY
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https://the-turing-way.netlify.app/reproducible-research/rdm.html


6. EFFICIENCY
DataLad is built to maximize interoperability and use with hosting and

storage technology you already use
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6. EFFICIENCY
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http://docs.datalad.org/projects/osf/en/latest


7. REPRODUCIBILITY

Science has many different building blocks 

  

Code, software, and data produce research outputs: 
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7. REPRODUCIBILITY
The more you share, the more likely can others reproduce your results
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https://the-turing-way.netlify.app/reproducible-research/rdm.html


7. REPRODUCIBILITY

VC tools for data let you keep all ingredients also next to each other:  

 
You can �nd this recording on YouTube:  and a Walkthrough at

0:00

https://www.youtube.com/watch?v=nhLqmF58SLQ
handbook.datalad.org

from datalad.api import get as datalad_get

    datalad get(f)

1
[...]2
infiles = [op.join('data', 'raw_eyegaze', 'sub-32', 'beh', 'sub-32_task-movie_run-5_r3
for f in infiles:4

5
    data = np.recfromcsv(f)6
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https://www.youtube.com/watch?v=nhLqmF58SLQ
http://handbook.datalad.org/en/latest/usecases/reproducible-paper.html


UNIQUE ADDITIONAL ADVANTAGES FOR SCIENCE
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MODULARITY VIA DATASET NESTING
Typically, Git repositories are cumbersome to link to eachother.
DataLad provides seamless nesting mechanisms:

Modularizes research components for transparency, reuse, and access
management
Overcomes scaling issues with large amounts of �les

adina@bulk1 in /ds/hcp/super on git:master❱ datalad status --annex -r 
  15530572 annex'd files (77.9 TB recorded total size) 
  nothing to save, working tree clean

(github.com/datalad-datasets/human-connectome-project-openaccess) 39

https://github.com/datalad-datasets/human-connectome-project-openaccess


PRIVACY
�ne-grained privacy decisions: git-annex or your choice of hosting service
allow to keep �les or datasets accessible only to you or authorized users.
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MACHINE-READABLE, RE-EXECUTABLE PROVENANCE

Much of neuroscienti�c research is computationally intensive, with complex
work�ows from raw data to result, and plenty of researchers degrees of freedom
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https://www.frontiersin.org/articles/10.3389/fninf.2012.00009/full


MACHINE-READABLE, RE-EXECUTABLE PROVENANCE

Basic commit metadata

Author, Agent, Date, Time,  
and Commit Message  
 

Transformations
Command call/ 
Container parametrization 
  
 
 Software container image 

Origin: http://containers.ds.inm7.de/
Version: dfa6d975ea8888ed33bf714c

Input data

Origin: http://ukb.ds.inm7.de/.../bids
Version: 0c7f0b45140dde1d7291b15

Captured output data
Path, Content hash 

Expected output data/folder 

a)
# perform and capture a computational execution
$ datalad containers-run \
    -m "Compute subject ${subid}" \
    -n cat \
    --input "inputs/${subid}/*T1w.nii.gz" \
    --output "${subid}" \
    "<arguments for container invocation>"

    

commit e035f896s45c9fac70cn7cc4dbd0dad43907755p 
Author:     Jane Doe <j.doe@fz-juelich.de> 
AuthorDate: Wed Feb 10 18:05:30 2021 +0100 
Commit:     Jane Doe <j.doe@fz-juelich.de> 
CommitDate: Wed Feb 10 18:05:30 2021 +0100 
 
[DATALAD RUNCMD] Compute sub-6025043/ses-2 
 
    === Do not change lines below === 
    { 
     "chain": [], 
     "cmd": "singularity exec -B {pwd} --cleanenv code/pipeline/.datalad/ 
                  environments/cat/image sh -e -u -x -c  [...]' 
     "dsid": "8938de76-0302-45b5-9825-3c6ce3f3fffe", 
     "exit": 0, 
     "extra_inputs": [ 
      "code/pipeline/.datalad/environments/cat/image" 
     ], 
     "inputs": [ 
      "inputs/ukb/sub-6025043/ses-2/anat/sub-6025043_ses-2_T1w.nii.gz", 
      "code/cat_standalone_batch.txt", 
      "code/finalize_job_outputs.sh" 
     ], 
     "outputs": [ 
      "sub-6025043/ses-2" 
     ], 
     "pwd": "." 
    } 
    ^^^ Do not change lines above ^^^ 
--- 
 sub-6025043/ses-2/inforoi.tar.gz | 1 + 
 sub-6025043/ses-2/native.tar.gz  | 1 + 
 sub-6025043/ses-2/surface.tar.gz | 1 + 
 sub-6025043/ses-2/vbm.tar.gz     | 1 + 
 4 files changed, 4 insertions(+) 

d)

c)

b)

InputsPipeline

Results

sub-100123

A datalad containers-run 
call in each compute job 
performs file retrieval, 
computation, and 
provenance capture. 
A datalad rerun call
can reproduce it exactly.

# recompute a previous computation
$ datalad rerun e035f896s45c9

  
l b k ll d bl l l d
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https://rdcu.be/cIKKb


TAKE HOME MESSAGES

Data deserves version control
It changes and evolves just like code

git-annex and DataLad extend the advantages of Git and hosting
services to your data

Increased transparency, better reproducibility, easier accessibility,
ef�ciency through automation and collaboration, streamlined
procedures for synchronizing and updating your work, ...

git-annex and DataLad have unique additional advantages
Have access to more data than you have disk space
Who needs short-term memory when you can have automatic
provenance capture?
Link versioned data to your analysis at no disk-space cost 43
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