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Meeting of two techs

Computational research has several
components, including software, it’s
dependencies, data, & docs

Researchers tend to put these into
various repositories, for open
access & preservation

Integrating Web-based

reproducibility tools into

repositories lowers the barrier to

access and reuse of preserved ——

computational research SN




Web-based Integrated Development
Environments (IDE)
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13- #### Download the dataset is from: [Consumer Spending during Unemployment: Positive and Normative
Inplications](https://ww. aeaweb.org/articles?id=10.1257/aer . 20176537)
1 @ WholeTele . workspoce

work and then share it

17+ ##u# Create a tale in RStudio environment and upload the compressed file to it.
18

- T Global Environment +
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© Creating a tale from Ganong and NoelRmd 14KB Aug 22,2019,12:33PM
. ° 1l G e T Rua - @ Creating_a_tale_from_Ganong_and_NoelLhtml 616.8K8 Aug 22,2019, 12:33PM
reproducibly with others e ——
Platform: x86_64-pc-linux-gnu (64-bit) model

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

R is a collaborative project with many contributors
'citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or

*help.start()' for an HTHL browser interface to help.
Type 'a()' to quit R

work on the web in their )
platform the whole time




Web-based replay
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4 months ago

you give alink to e Visualizing data with python

Bl 0lpyihion basice pyib Aot oo Author: Ties de Kok (Personal Website) Last updated: june 2020
. | B 2.opening files.lpynb 4.monthis'ago Conda Environment: LearnPythonForResearch
t % | ® 2_handiing_data.ipynb 4 months ago Python version: Python 3.7
materials at are noste « 8 3_visualing dsa oy 4 months ago P s
O3 # 4_web_scraping.ipynb 4 months ago License: MIT License
Y environment.ym! 4 months ago
. . * D postuild 4 months ago Note: Some features (like the ToC) will only work if you run it locally, use Binder, or use nbviewer by clicking this link:
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Introduction
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Table of Contents

environment in your own
sandbox with all the files

s using Pandas

e Seaborn package
plotnine (for th 2 from R

with Bol

e that are familiar with gg|

Imports

Note: If we want our visualizations to appear in the notebook we need to add this to the beginning of our notebook:

. .
Use containers in the
Populating the interactive namespace from numpy and matplotlib

As a starting point we will use data that is stored as a Pandas dataframe/series or a Numpy array.

back-end for building the T

inport numpy as np

Many packages use matplotlib in the background so it is usually worth it to import that as well

same computational Slin—.

Original: github.com/TiesdeKok/TCearnPythonforResearch

environment Replayed:

hub-binder.mvbinder.ovh/user/tiesdekok-learnpythonforresearch-cv4ufofn/lab



http://github.com/TiesdeKok/LearnPythonforResearch
http://hub-binder.mybinder.ovh/user/tiesdekok-learnpythonforresearch-cv4ufofn/lab

Selecting tools to examine for integration

Criteria BinderHub | JupyterHub | WholeTale | EaaSI
Open source license v v v v
Established governance practices v v v v
Import from repositories v 4 v .
Export to repositories x v v .
Export files to local computer v v v v
Institutional authentication x v v v

v - implemented; ¢ - potentially but not yet ; 8 - not applicable



http://localhost/Jupyter%20ecosystem.md
http://localhost/Jupyter%20ecosystem.md
http://localhost/WholeTale.md
https://www.softwarepreservationnetwork.org/eaasi-research-alliance/

BinderHub: public sandbox, Web-based replay

Under the hood: b’ d
JupyterHub (b INQGer

. GitHub
deployed I GitHub Gist ¢
& - W Turn a Git repo into a collection of interactive |
API Only mOde Git repository P
_ sitory full of Jupyter notebooks? With Binder, open those notebooks in an e
Made for Glab immediately reproducible by anyone, anywhere
Zenodo DOI
one-way New to Binder? Get started with a ' | in Jul

. . FigShare DOI
Interaction:

replay Only In Dataverse DOI
sandbox CKAN dataset
environment

Hydroshare resource
a repository

"URL

eIGIIRGl example: binder-examples/requirements or https://github.com/binder-examples/req!



https://binderhub.readthedocs.io/

Harvard Dataverse-to-BinderHub from record pages

Harvard Dataverse > Politics Population Space and Representation Lab / Grupo de Estudos sobre Politica Populacéo Espaco e Representacédo >

Replication Data for: GeoDesp: A Database that Identifies where
Candidates Spend their Campaign Expenses

T
Guarnieri, Fernando, 2025, "Replication Data for: GeoDesp: A Database that Identifies where Candidates Spend

their Campaign Expenses", https://doi.org/10.7910/DVN/T32S14, Harvard Dataverse, V1 o -
Download Options &
Cite Dataset ~ Learn about Data Citation Standards. Download ZIP (35.7 MB)
Datase

Explore Options =5

*SQD-) Binder

Dataverse changed their backend architecture AND front-end display on records!
Specific handling of Dockerfiles,

replication-package metadata,
New APls,

Ul components for computational access



JupyterHub: institutional, Web-based IDE

(typically) multi-user deployment of the
Jupyter environment that allows
administrators to create separate Jupyter
environments for specific groups of users
as needed, i.e., for-credit classes

Environments can run for any type of
language for which thereis an accepted o
kernel ~ Jupyter

Welcome to the University of Californ

Typically sits behind institutional Studio

authentication & is run by institutional IT

Berkeley

UNIVERSITY OF CALIFORNIA

ia, Berkeley

CCCCC



https://jupyter.org/hub
https://datahub.berkeley.edu/
https://datahub.berkeley.edu/

Dataverse-to-JupyterHub Data Transfer

Dataverse

Jupyter Hub

File :
- FilePid

Data on the
server ready to be

used
External Tools :

- Connector URL

. S 5 https://connector
with filePid in /iupyterhub/?

query filePid={{Pid}}

Created by EOSC-Pillar project

From Dataverse to JupyterHub: based on Dataverse’s External Tool feature,
uses the APIs of both Dataverse and JupyterHub to move files & authenticate

From JupyterHub to Dataverse: pre-loaded scripts enable transfer back


https://guides.dataverse.org/en/latest/admin/integrations.html
https://guides.dataverse.org/en/latest/admin/integrations.html
https://www.eosc-pillar.eu/

see presentation

European Open Science Cloud (EOSC)

s
ey
PANGARE =

nerche dala gouv f¢

Un écosystéme au service du partage et de l'ouverture
des données de la recherche

FEDERLR, ACCOMPAGNER, PARTAGER, OUVRIR, REUTILISER

Portail Data INRAE Jénératon datapape

T filePid : doi:10.82233/QUY8RK

8429 Ano fichiers PROD.txt datasetPid: doi:10.70112/V26AIH

fat RAM ;2000 M
[ Version 30 ]

File Citation

Admin, Recherche Data Gouv, 2023, "8429 Ano fichiers PROD.ixt", test dafe update, htips://doi.org/10 82233°QUYSRK, Portail Data

ContactOwn  _ . E
INRAE, V3
Cie Data Fie ~ Learn aboul Data Cilation Standards Flie Jewics :
52 Downlo r -
Dowm Plain Text
Datasel Cilation " 3

Admin, Recherche Data Gouv, 2023, "test date updale”, hitps:/dol.org/ 10.82233/KFGOX4, Portail Data INRAE, V3, Data File Citation

UNF:8:FeQcroHmWESbfbV3UQsog— [fileUNF]

Leam about Data Citation Standards ﬁ Jupyler Hub -

Read Text

Preview Meladala Versions



https://harvard.zoom.us/rec/play/-NNMOFov9OlEQTxKBeI52yOglLIas9lgUk0hdIy4kqPaizA3quFnyMgqL2sTqAFhRzOaMYNFh9KY4opN.6EndXPwiG6Kw71XN?eagerLoadZvaPages=sidemenu.billing.plan_management&accessLevel=meeting&canPlayFromShare=true&from=share_recording_detail&continueMode=true&oldStyle=true&componentName=rec-play&originRequestUrl=https%3A%2F%2Fharvard.zoom.us%2Frec%2Fshare%2F0RpoN_a7HPXF9jpBovtvxVgcaEbqrv5ZBSIKISVemdZjswGxOzbalQYpjebCbLA1.y2ZjRXYxhq8C_SU7

WholeTale: lots of software options, IDE & replay

Web-based IDE or replay tool -- patrons
can work within WholeTale entirely or just

use it to try to reproduce other work onyte
4 ; Software environment S _*’

Provides support for open source and ~—— ,@

proprietary software in the platform Data Narrative

Two-way connections to: Zenodo,
Dataverse, OpenlCPSR, DataOne

Tale:

A new type of preservable
research object that combines

“[...] WholeTale is not a repository and - e A e
relies on integration with existing Publish ~ Packese
research data archives for persistent Data®\E €™ globus

identifiers & long-term preservation”


https://wholetale.org/

Replaying Materials from the Arctic Data

NSF
. ArcTiIC
DaTa

Center

DATASET PUBLISHED 2016 |doi:10.5065/D6862DM8 %
Humans and Hydrology at High Latitudes: Water

Daniel White and Lilian Alessa

& 332Downloads @ 166 Views 99 0Citations @& 3 Assessment Reports

Create New Tale from DOI

DOl or dataset URL

> 10.5065/D6862DM8

Title

Humans and Hydrology at High Latitudes: Water Use Information

Files and Folders

v Humans and Hydrology at High Latitudes: Water Use Information
BB Metadata: science_metadata.xml
B8 readme.html
B8 datadict2000.html
I first_nations_canada_water_and_wastewater_systems.pdf
ki estimated_use_of water_in_US_2000.pdf

B8 us85co.xls

Compute Environment

JupyterLab

Input Data

Data Source: doi:10.5065/D6862DM8

e READ ONLY recommended — Treat as source dataset for analysis
would | do this?

READ/WRITE — Enable data editing

Create New Tale >

Why



https://arcticdata.io/catalog/view/doi:10.5065/D6862DM8
https://arcticdata.io/catalog/view/doi:10.5065/D6862DM8
https://arcticdata.io/catalog/view/doi:10.5065/D6862DM8
https://arcticdata.io/catalog/view/doi:10.5065/D6862DM8

EaaSl: essential underlying infrastructure

EaaS| provides essential underlying
preservation infrastructure we need
long-term for access to remain
viable

Users configure the computational
environment with specific
software, import files, and interact
with a virtual desktop

Not currently integrated with
repositories, but is a stated goal on
the roadmap

“At the most immediate level, EaaSI
needs to be able to integrate with
digital preservation/digital repository
systems so it can retrieve disk images
and content from them for management
and access.

It also needs to integrate with access
and discovery platforms to enable
environments provided by EaaSlI to
be made available directly to users via
these existing platforms”


https://www.softwarepreservationnetwork.org/eaasi-research-alliance/

Summary

Access is an important part of preservation and access to computational
research requires computational tools to interact with the materials

Integrating existing reproducibility tools into repositories encourages direct
reuse of preserved materials

Helps patrons by pre-configuring computational dependencies
Familiar interfaces to many already (so fewer Ul barriers)

These 4 technologies (BinderHub, JupyterHub, WholeTale, EaaSI) have
complementary scopes & approaches that would make them attractive to
integrate into repositories
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