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Houston, we’ve got a problem...

Data is a 2nd-class citizen within software platforms



Why?

tarballs are inefficient distribution format
absent versioning of data

derived and/or curated data does change!

code version control systems are inadequate for data

duplication, monolithic storage, etc.

absent generic data distributions

no efficient ways to install and upgrade

cacophony of authorization schemes, interfaces, protocols
absent data testing

data can and does have bugs (see e.g. Halchenko, 2012;
Rohlfing, 2013)

difficulty to share new or derivative data

shareable? some is not! where to host? how to “link” back?



Why?

tarballs are inefficient distribution format
absent versioning of data

derived and/or curated data does change!

code version control systems are inadequate for data

duplication, monolithic storage, etc.

absent generic data distributions

no efficient ways to install and upgrade

cacophony of authorization schemes, interfaces, protocols
absent data testing

data can and does have bugs (see e.g. Halchenko, 2012;
Rohlfing, 2013)

difficulty to share new or derivative data

shareable? some is not! where to host? how to “link” back?



Why?

tarballs are inefficient distribution format
absent versioning of data

derived and/or curated data does change!

code version control systems are inadequate for data

duplication, monolithic storage, etc.
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DataLad’s goal

Managing data should be as easy as managing code and software



Welcome datalad.org

http://datalad.org
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DataLad demo1 - from search to get



How: Foundation #1 – Git is

a version control system initially developed to manage Linux
project code
distributed - content is available across all copies of the
repository while allowing for aggregation of individual differences
a backbone of GitHub and other social coding portals
very efficient for managing textual information
(code, text, configuration, etc.)
inefficient for storing data



How: Foundation #2 – Git-annex

is built on top of Git
provides access to data content from variety of sources:
HTTP, FTP, Webdav, bittorent, RSYNC, Amazon S3, etc.
allows for custom extensions to get access to offload data:
Dropbox, Google drive, etc.
features optional Dropbox-like synchronization facility via
git-annex assistant
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How: Foundation #2 – Git-annex

is built on top of Git
provides access to data content from variety of sources:
HTTP, FTP, Webdav, bittorent, RSYNC, Amazon S3, etc.
allows for custom extensions to get access to offload data:
Dropbox, Google drive, etc.
features optional Dropbox-like synchronization facility via
git-annex assistant

Both Git and git-annex largely work on a single repository level
TBs of scientific data are out there in separate custom portals



How #1+2=#3: DataLad

comes with command line and Python interfaces
supports both git and git/annex repositories
manages multiple repositories organized into “super-datasets”
using standard git sub-modules mechanism
is scalable since data stays with original data providers
unifies access to data regardless of its origin (custom portals
with authentication, S3, etc.) or serialization (e.g., tarballs)
aggregates datasets’ meta-data and allows for quick search
can publish original or derived datasets publicly (a web server,
WiP: github) or for internal use (e.g. via ssh), while possibly
keeping data available from elsewhere
can export datasets (tarballs, WiP: ISA-TAB)
can crawl external online data sources, and update git/annex
repositories upon changes



OpenfMRI ds000001: website

https://openfmri.org/dataset/ds000001


OpenfMRI ds000001: crawled version (gitk)



OpenfMRI: crawled super-dataset



DataLad WiP

Our growing “distribution” :

http://datasets.datalad.org

Covered :

http://openfmri.org (S3)
http://crcns.org
http://studyforrest.org etc.

Coming :

http://humanconnectome.org (S3, XNAT)
http://nitrc.org/ir (INDI, FCP, etc.)

Straight from the oven : MRI DICOM → DataLad BIDS
https://github.com/nipy/heudiconv/pull/32

Integration : NeuroDebian
apt-get install openfmri-ds000113
apt-get install openfmri

DUECREDITed

http://datasets.datalad.org
http://openfmri.org
http://crcns.org
http://studyforrest.org
http://humanconnectome.org
http://nitrc.org/ir
https://github.com/nipy/heudiconv/pull/32


Summary: DataLad ...

helps to manage and share available and your own data via a
simple (command line or Python) interface
helps with

authentication
crawling of websites with data resources
getting data from archives
publishing your new or derived data

uses pure git/git-annex repositories under – power users can stay
in power, and everything is version controlled
makes meta-data useful to normal humans
is ready for you to start using it, documentation is growing:
www.datalad.org

http://www.datalad.org
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helps to manage and share available and your own data via a
simple (command line or Python) interface
helps with

authentication
crawling of websites with data resources
getting data from archives
publishing your new or derived data

uses pure git/git-annex repositories under – power users can stay
in power, and everything is version controlled
makes meta-data useful to normal humans
is ready for you to start using it, documentation is growing:
www.datalad.org

Managing data can be similar to managing code and software

http://www.datalad.org




Thank you!

For more information visit

Website: datalad.org
Github: github.com/datalad
Twitter: @datalad (I am @yarikoptic, Michael is @eknahm)
SfN 2016: Booth #4113
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DataLad data distribution: Data life cycle

D
a
ta

u
s
e
r

L
o
c
a
l

w
o
rk

s
ta

tt
io

n

D
a
ta

h
o
s
ti

n
g

S
e
rv

e
r 

o
r

c
lo

u
d

 s
to

ra
g

e

S3
openfmri

README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

ds113/

H
T
T
P

S
3

   bold.nii.gz

ds113:
sub001:
 BOLD:
  task001_run001:

ds112:
 ...

X
N

A
T

ds113_raw_6.tgz
ds113:
ds112:

H
T

T
P

Data content Git contentContent reference DataLad



DataLad data distribution: Data life cycle

D
a
ta

u
s
e
r

L
o
c
a
l

w
o
rk

s
ta

tt
io

n

D
a
ta

d
is

tr
ib

u
ti

o
n

G
it

 r
e
p

o
s
it

o
ry

h
o
s
ti

n
g

 (
G

it
H

u
b

)

D
a
ta

h
o
s
ti

n
g

S
e
rv

e
r 

o
r

c
lo

u
d

 s
to

ra
g

e

S3
openfmri

README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

ds113/

H
T
T
P

S
3

   bold.nii.gz

ds113:
sub001:
 BOLD:
  task001_run001:

ds112:
 ...

X
N

A
T

ds113_raw_6.tgz
ds113:
ds112:

H
T

T
P

Data content Git contentContent reference DataLad



DataLad data distribution: Data life cycle

D
a
ta

u
s
e
r

L
o
c
a
l

w
o
rk

s
ta

tt
io

n

D
a
ta

d
is

tr
ib

u
ti

o
n

G
it

 r
e
p

o
s
it

o
ry

h
o
s
ti

n
g

 (
G

it
H

u
b

)

D
a
ta

h
o
s
ti

n
g

S
e
rv

e
r 

o
r

c
lo

u
d

 s
to

ra
g

e

.git/annex

.datalad/crawl/...
README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

openfmri/ds000113
openfmri/ds000112

S
S

H
  
 H

T
T
P

datasets.datalad.org

Dataset handles

S3
openfmri

README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

ds113/

H
T
T
P

S
3

   bold.nii.gz

ds113:
sub001:
 BOLD:
  task001_run001:

ds112:
 ...

X
N

A
T

ds113_raw_6.tgz
ds113:
ds112:

H
T

T
P

Data content Git contentContent reference DataLad

da
ta

la
d 

cr
aw

l



DataLad data distribution: Data life cycle

D
a
ta

u
s
e
r

L
o
c
a
l

w
o
rk

s
ta

tt
io

n

D
a
ta

d
is

tr
ib

u
ti

o
n

G
it

 r
e
p

o
s
it

o
ry

h
o
s
ti

n
g

 (
G

it
H

u
b

)

D
a
ta

h
o
s
ti

n
g

S
e
rv

e
r 

o
r

c
lo

u
d

 s
to

ra
g

e

datasets.datalad.org/
.git/
.gitmodules

.git/annex

.datalad/crawl/...
README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

openfmri/ds000113
openfmri/ds000112

S
S

H
  
 H

T
T
P

datasets.datalad.org

Dataset handles

S3
openfmri

README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

ds113/

H
T
T
P

S
3

   bold.nii.gz

ds113:
sub001:
 BOLD:
  task001_run001:

ds112:
 ...

X
N

A
T

ds113_raw_6.tgz
ds113:
ds112:

H
T

T
P

Data content Git contentContent reference DataLad

datalad create

da
ta

la
d 

cr
aw

l



DataLad data distribution: Data life cycle

D
a
ta

u
s
e
r

L
o
c
a
l

w
o
rk

s
ta

tt
io

n

D
a
ta

d
is

tr
ib

u
ti

o
n

G
it

 r
e
p

o
s
it

o
ry

h
o
s
ti

n
g

 (
G

it
H

u
b

)

D
a
ta

h
o
s
ti

n
g

S
e
rv

e
r 

o
r

c
lo

u
d

 s
to

ra
g

e

studyX/
.git/
 .gitmodules
ds000113/
...
other_ds/

.git/

.datalad/crawl/...
README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz
   bold_filt.nii.gz

studyX/ds000113/

F
IL

E

$HOME

datasets.datalad.org/
.git/
.gitmodules

.git/annex

.datalad/crawl/...
README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

openfmri/ds000113
openfmri/ds000112

S
S

H
  
 H

T
T
P

datasets.datalad.org

Dataset handles

S3
openfmri

README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

ds113/

H
T
T
P

S
3

   bold.nii.gz

ds113:
sub001:
 BOLD:
  task001_run001:

ds112:
 ...

X
N

A
T

ds113_raw_6.tgz
ds113:
ds112:

H
T

T
P

Data content Git contentContent reference DataLad

datalad install -d . -g \
   ///openfmri/ds000113

datalad create

da
ta

la
d 

cr
aw

l



DataLad data distribution: Data life cycle

D
a
ta

u
s
e
r

L
o
c
a
l

w
o
rk

s
ta

tt
io

n

D
a
ta

d
is

tr
ib

u
ti

o
n

G
it

 r
e
p

o
s
it

o
ry

h
o
s
ti

n
g

 (
G

it
H

u
b

)

D
a
ta

h
o
s
ti

n
g

S
e
rv

e
r 

o
r

c
lo

u
d

 s
to

ra
g

e

studyX/
.git/
 .gitmodules
ds000113/
...
other_ds/

.git/

.datalad/crawl/...
README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz
   bold_filt.nii.gz

studyX/ds000113/

F
IL

E

$HOME

datasets.datalad.org/
.git/
.gitmodules

.git/annex

.datalad/crawl/...
README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

openfmri/ds000113
openfmri/ds000112

S
S

H
  
 H

T
T
P

datasets.datalad.org

Dataset handles

S3
openfmri

README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

ds113/

H
T
T
P

S
3

   bold.nii.gz

ds113:
sub001:
 BOLD:
  task001_run001:

ds112:
 ...

X
N

A
T

ds113_raw_6.tgz
ds113:
ds112:

H
T

T
P

Data content Git contentContent reference DataLad

datalad add bold_filt.nii.gz

datalad install -d . -g \
   ///openfmri/ds000113

datalad create

da
ta

la
d 

cr
aw

l



DataLad data distribution: Data life cycle

Data
producerD

a
ta

u
s
e
r

L
o
c
a
l

w
o
rk

s
ta

tt
io

n

D
a
ta

d
is

tr
ib

u
ti

o
n

G
it

 r
e
p

o
s
it

o
ry

h
o
s
ti

n
g

 (
G

it
H

u
b

)

D
a
ta

h
o
s
ti

n
g

S
e
rv

e
r 

o
r

c
lo

u
d

 s
to

ra
g

e

#1
Property of  University

.git/annex/

labserver

SSH

H
T

T
P

studyX
.git/
.gitmodules .git/annex

.datalad/crawl/...
README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz
   bold_filt.nii.gz

studyX--ds000113
studyX--other_ds

G
IT

  
 S

S
H

  
 H

T
T
P

github.com/user1

studyX/
.git/
 .gitmodules
ds000113/
...
other_ds/

.git/

.datalad/crawl/...
README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz
   bold_filt.nii.gz

studyX/ds000113/

F
IL

E

$HOME

datasets.datalad.org/
.git/
.gitmodules

.git/annex

.datalad/crawl/...
README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

openfmri/ds000113
openfmri/ds000112

S
S

H
  
 H

T
T
P

datasets.datalad.org

Dataset handles

S3
openfmri

README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

ds113/

H
T
T
P

S
3

   bold.nii.gz

ds113:
sub001:
 BOLD:
  task001_run001:

ds112:
 ...

X
N

A
T

ds113_raw_6.tgz
ds113:
ds112:

H
T

T
P

Data content Git contentContent reference DataLad

datalad publish --to=github

datalad add bold_filt.nii.gz

datalad install -d . -g \
   ///openfmri/ds000113

datalad create

da
ta

la
d 

cr
aw

l



DataLad data distribution: Data life cycle

Data
producerD

a
ta

u
s
e
r

L
o
c
a
l

w
o
rk

s
ta

tt
io

n

D
a
ta

d
is

tr
ib

u
ti

o
n

G
it

 r
e
p

o
s
it

o
ry

h
o
s
ti

n
g

 (
G

it
H

u
b

)

D
a
ta

h
o
s
ti

n
g

S
e
rv

e
r 

o
r

c
lo

u
d

 s
to

ra
g

e

#1
Property of  University

.git/annex/

labserver

SSH

H
T

T
P

studyX
.git/
.gitmodules .git/annex

.datalad/crawl/...
README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz
   bold_filt.nii.gz

studyX--ds000113
studyX--other_ds

G
IT

  
 S

S
H

  
 H

T
T
P

github.com/user1

studyX/
.git/
 .gitmodules
ds000113/
...
other_ds/

.git/

.datalad/crawl/...
README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz
   bold_filt.nii.gz

studyX/ds000113/

F
IL

E

$HOME

datasets.datalad.org/
.git/
.gitmodules

.git/annex

.datalad/crawl/...
README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

openfmri/ds000113
openfmri/ds000112

S
S

H
  
 H

T
T
P

datasets.datalad.org

Dataset handles

S3
openfmri

README
sub001/
 BOLD/
  task001_run001/
   bold.nii.gz

ds113/

H
T
T
P

S
3

   bold.nii.gz

ds113:
sub001:
 BOLD:
  task001_run001:

ds112:
 ...

X
N

A
T

ds113_raw_6.tgz
ds113:
ds112:

H
T

T
P

Data content Git contentContent reference DataLad



AutomagicIO: automatically fetch necessary files

Given Python code which accesses files within annex repository
(example from PyMVPA):



AutomagicIO: automatically fetch necessary files

DataLad can automatically fetch necessary load whenever specific file
is requested:



DataLad’s testing


	Federated of access to scientific data
	DataLad data distribution

	Appendix

