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About Me

● An average Joe trying to figure what to do!

● Senior Undergraduate from BITS Pilani, India

● Currently pursuing thesis on Computer Vision at CMU, Pittsburgh

● Selected for GSoC 2018, NumFOCUS (Julia Computing), GSoC 2017, 

Mozilla (Bugzilla)

● More about me: sebastinsanty.com

http://sebastinsanty.com/
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Replicability of Code

Vandewalle’s 6 degree of reproducibility

1. The results cannot be reproduced
2. The results can be reproduced by, requiring extreme effort
3. The results can be reproduced by, requiring considerable effort
4. The results can be reproduced with at most 15 minutes of user effort, 

requiring some proprietary packages (like MATLAB etc.)
5. The results can be reproduced with at most 15 minutes of user effort, 

requiring only standard freely available tools (like C compiler etc.)

Vandewalle, Kovacevic and Vetterli (2009), “Reproducible research in signal processing”
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Structure

DataDepsGenerators.jlMD5.jlSHA.jlHTTP.jl

DataDeps.jl

MLDatasets.jl CSV.jl CorpusLoaders.jl

Research Code



Code depends on data especially research code

To manage your julia dependencies you use:

● Pkg

To manage your binary dependencies you use:

● BinDeps



To manage your data dependencies?

Instructions in the README.md

● Not possible for CI, as that is a manual installation process

A download command in build.jl/build script

● Not feasible, as some projects have a lot of data dependencies

Putting it as a git repo

● Data can be larger than the git limit



DataDeps.jl

DataDepsGenerators.jlMD5.jlSHA.jlHTTP.jl

DataDeps.jl

MLDatasets.jl CSV.jl CorpusLoaders.jl

Research Code



Key questions about data

Storage Location: where will I put it?

Redistribution: Am I allowed to redistribute this data?

Replication: How do I ensure they get the same data I used?



Key questions about data: #1 Storage Location

Where should I put it? Should it be on a local disk(small) or a network 
file-store(slow)?

● Anywhere on the DataDeps Load Path will work

If I move it, am I going to have to reconfigure things?

● Not if you are using datadep path



Key questions about data: #2 Redistribution

I don’t own this data

Am I allowed to redistribute it?

● License should tell the information

How to give credit, and ensure users know the original creator

● Show them with a prompt when it is downloaded



Key questions about data: #3 Replication

How can I be sure that someone running my code has the same data?

● Make automatic data fetching part of the code

What if they download the wrong data or extract it incorrectly?

● They can’t make mistakes if it is automated

What if the data is corrupted or modified, unaware of me?

● Check the file hashes



How to use DataDeps.jl

As a developer/researcher:

● Write a DataDep registration block.
● Uses datadep”<dataset_name>/file.ext” anywhere they would use a path to the file

As a user/replicator

● Uses the package/runs the code
● Data is automatically downloaded/located if and when needed.
● User is prompted to agree to download the data.

Final Data DataDeps.jl Registration Block



Registration block example

register(DataDep( "MNIST train" ,
"""
Dataset: THE MNIST DATABASE of handwritten digits, (training subset) Authors: Yann LeCun, Corinna Cortes, Christopher J.C. 
Burges Website:  http://yann.lecun.com/exdb/mnist/
  [LeCun et al., 1998a]
        Y. LeCun, L. Bottou, Y. Bengio, and P. Haffner.
        "Gradient-based learning applied to document recognition."
        Proceedings of the IEEE, 86(11):2278-2324, November 1998
The files are available for download at the offical website linked above. We can download these files for you if you wish, 
but that doesn't free you from the burden of using the data responsibly and respect copyright. The authors of MNIST aren't 
really explicit about any terms of use, so please read the website to make sure you want to download the dataset.
""" ,
[ " http://yann.lecun.com/exdb/mnist/train-images-idx3-ubyte.gz " ], ))



What happens when you use a datadep?
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Automatic fetching is really convenient

Don’t need all the data all the time:

● Just delete it after your work is done.
● if net bandwidth is not a bottleneck :)

Run in another computer:

● Start an experiment in another computer/server to run an extra set of experiments in parallel
● Just clone the repo, data will make its own way there.

Modified the data?:

● rm(datadep”Name”, recursive=true)
● Next time it is needed, new copy will be downloaded



Some requirements of DataDeps.jl

Static:

● No automatic redownloading when the server version changes

Public:

● The default fetching method has no inbuilt knowledge of authentication systems.

File-based:

● DataDeps.jl is for files. Any Files. Any Format. Any Size

Final Data DataDeps.jl Registration Block



Comparing DataDeps.jl with Git

DataDeps.jl

● Static

● Public

● File-based

● Any Format

● Any Size

Git

● Dynamic

● Public or Private

● File-based

● Plain Text Formats

● <100MB



Developers still have to do manual work

● DataDeps.jl shifts the downloading work from manual to automatic

● But still, the registration block needs to be written atleast once

● Copy-pasting dozens of URLs is annoying

Final Data DataDeps.jl Registration Block



The complete workflow

Original Data

Repository

DataDepsGenerators.jl

DataDeps.jl

Data on your 
machine

Author Uploads to API

Metadata

Registration block

Resolve as required



DataDepsGenerators.jl

CKAN UCI ML GitHubDataOne DataCite

TERN

ArcticDataCenter

KnowledgeNB

Zenodo

Figshare

open.canada.ca

data.gov

data.gov.au

European Data Portal

BuzzFeedNews

fivethirtyeight 

DataDepsGenerators.jl



So how?

There are 2 ways to access the DataDepsGenerators.jl 

> generate(datarepo::DataRepo, id_or_url, [datadep_name])::String

> generate(DataCite(), "10.5061/dryad.74699")

register(DataDep(

   "Data from Ecology and genomics of an important crop wild relative as a prelude to agricultural innovation",

   """

       Dataset: Data from: Ecology and genomics of an important crop wild relative as a prelude to agricultural innovation

       Website: https://doi.org/10.5061/dryad.74699

       Author: Eric J. B. Von Wettberg et al.

       Date of Publication: 2018

       License: https://creativecommons.org/publicdomain/zero/1.0/

Please cite this paper: Von Wettberg, E. J. B., Chang, P. L., Başdemir, F., Carrasquila-Garcia, N., Korbu, L. B., Moenga, S. 
M., … Cook, D. R. (2018). Ecology and genomics of an important crop wild relative as a prelude to agricultural innovation. 

Nature Communications, 9(1). doi:10.1038/s41467-018-02867-z

Please cite this dataset: Von Wettberg, E. J. B., Chang, P. L., Başdemir, F., Carrasquila-Garcia, N., Korbu,L., Moenga, S. 
M., … Cook, D. R. (2018). Data from: Ecology and genomics of an important crop wild relative as a prelude to agricultural 

innovation [Data set]. Dryad Digital Repository. https://doi.org/10.5061/dryad.74699 """,,))

https://doi.org/10.5061/dryad.74699
https://creativecommons.org/publicdomain/zero/1.0/
https://doi.org/10.5061/dryad.74699


So how?

There are 2 ways to access the DataDepsGenerators.jl 

> generate(datarepo::DataRepo, id_or_url, [datadep_name])::String

> generate(DataCite(), "10.5063/F1HT2M7Q")

Some of the DataRepo generators possible:

● DataCite API: Datacite()
● JSONLD_DOI Content Negotiation Service: JSONLD_DOI()
● Embedded JSONLD Element: JSONLD_Web()
● DataDryad: DataDryad()
● DataOne: DataOneV1(), DataOneV2
● Others: CKAN(), GitHub(), Figshare(), UCI()



DataDepsGenerators creates static registration block

● Avoid Data Inconsistency
● Avoid issue instability of repo APIs/websites



There is a problem though...

● Tedious to remember the dataset website
● Common data among different APIs

> generate(id_or_url, [datadep_name])::String

> generate("10.5063/F1HT2M7Q")

DataCite

Has URL

Others Figshare

No Paper Ref. Has Paper Ref No URL

Enriched Registration block



register(DataDep(

   "Data from Ecology and genomics of an important crop wild relative as a prelude to agricultural innovation",

   """

       Dataset: Data from: Ecology and genomics of an important crop wild relative as a prelude to agricultural innovation

       Website: https://doi.org/10.5061/dryad.74699

       Author: Eric J. B. Von Wettberg et al.

       Date of Publication: 2018

       License: https://creativecommons.org/publicdomain/zero/1.0/

Please cite this paper: Von Wettberg, E. J. B., Chang, P. L., Başdemir, F., Carrasquila-Garcia, N., Korbu, L. B., Moenga, S. 
M., … Cook, D. R. (2018). Ecology and genomics of an important crop wild relative as a prelude to agricultural innovation. 

Nature Communications, 9(1). doi:10.1038/s41467-018-02867-z

Please cite this dataset: Von Wettberg, E. J. B., Chang, P. L., Başdemir, F., Carrasquila-Garcia, N., Korbu,L., Moenga, S. 
M., … Cook, D. R. (2018). Data from: Ecology and genomics of an important crop wild relative as a prelude to agricultural 

innovation [Data set]. Dryad Digital Repository. https://doi.org/10.5061/dryad.74699

       """,,

))

> generate(DataCite(), "10.5061/dryad.74699") |> print

https://doi.org/10.5061/dryad.74699
https://creativecommons.org/publicdomain/zero/1.0/
https://doi.org/10.5061/dryad.74699


register(DataDep(

   "Data from Ecology and genomics of an important crop wild relative as a prelude to agricultural innovation",

   """

       Dataset: Data from: Ecology and genomics of an important crop wild relative as a prelude to agricultural innovation

       Website: http://dx.doi.org/10.5061/dryad.74699

       Author: Eric J. B. Von Wettberg et al.

       Date of Publication: 2018-02-27T21:46:38

       License: http://creativecommons.org/publicdomain/zero/1.0

Domesticated species are impacted in unintended ways during domestication and breeding. Changes in the nature and intensity 

of selection impart genetic drift, reduce diversity, and increase the frequency of deleterious alleles. Such outcomes 

constrain our ability to expand the cultivation of crops into environments that differ from those under which domestication 

occurred. We address this need in chickpea, an important pulse legume, by harnessing the diversity of wild crop relatives. 

We document an extreme domestication-related genetic bottleneck and decipher the genetic history of wild populations. We 

provide evidence of ancestral adaptations for seed coat color crypsis, estimate theimpact of environment on genetic 

structure and trait values, and demonstrate variation between wild and cultivated accessions for agronomic properties. A 

resource of genotyped, association mapping progeny functionally links the wild and cultivated gene pools and is an essential 

resource chickpea for improvement, while our methods inform collection of other wild crop progenitor species.

Please cite this paper: Von Wettberg, E. J. B., Chang, P. L., Başdemir, F., Carrasquila-Garcia, N., Korbu, L. B., Moenga, S. 
M., … Cook, D. R. (2018). Ecology and genomics of an important crop wild relative as a prelude to agricultural innovation. 

Nature Communications, 9(1). doi:10.1038/s41467-018-02867-z

Please cite this dataset: Von Wettberg, E. J. B., Chang, P. L., Başdemir, F., Carrasquila-Garcia, N., Korbu,L., Moenga, S. 
M., … Cook, D. R. (2018). Data from: Ecology and genomics of an important crop wild relative as a prelude to agricultural 

innovation [Data set]. Dryad Digital Repository. https://doi.org/10.5061/dryad.74699

       """,

       Any["/bitstream/handle/10255/dryad.166590/draft_dryad_upload_dec2017.xls?sequence=1"],

       [(md5, "3c837a0a41e01966a0f037beb7db43b8")]))

> generate("10.5061/dryad.74699") |> print

http://dx.doi.org/10.5061/dryad.74699
http://creativecommons.org/publicdomain/zero/1.0
https://doi.org/10.5061/dryad.74699


You might have already seen this:



A small demo



● Lyndon White: He started the work, and helped me with Julia

● Google Summer of Code

● NumFOCUS

Thanks
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