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The scientific method is
self-correcting
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Computational Scientific
Publishing is Broken

Data,
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Readers

Reviewers

Computational
science inputs are
not linked with
outputs.

— Inputs: Large
quantities of data,
complex data
manipulation and/or
numerical simulation
use of large and often
distributed software
stacks, etc. (software,
data, execution,
environment)

— Outputs: Research
papers (text-based,
non-interactive)
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Encourage Open-X @j

® X = access/code/data/design/standard

® Use the Internet and be more social

Q GitHub 2 I
. & syt figshare

Dropbox

DRYAD

N C ka n The open source data portal software

n
FIOOOResearch (GIgA) a'imetrics

OPEN SCIENCE - OPEN DATA - OPEN PEER REVIEW

CIEN4.E
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Two examples of
Open-X

q)

GitHub
jr_ _V-
ropbox
Share Share publicly
with and

collaborators get social credit




® Why aren’t Github + DropBox sufficient
for data management and reproducibility?

)




Shared Github Repo
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Missing Dependencies

)

® Has the author shared everything, including
code, data, and environment!

® Will this code, if downloaded, run in my
computational environment!?

Dependency Hell
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Missing Lineage

® Which version of the data produced this result?

Diffs in input Executed Output file versions
(sourc? code) files commands

- k- QUTRIT il praveiance ¥iavee:
Command Output: —/Desktopfelaine-franfine/ivins-extra-hours-2001.png
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al)

Missing Context

® What was | thinking when | produced this
result?

® |[ooking some documentation
® Web-pages visited
® Bash commands run

® Associated tags

 © P
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N

SciDataspace

Personalized, Shareable Dataspace
for
Data Management and Reproducibility




Username :

Password :

The GeoDataspace framework is assists scientists and communities to create and maintain collections of geounits that
pertain to a specific research project. To create and use GeoDataspace, please sign up and download the client.

‘:,4\’
EARTHCUBE ®§T
YN
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GeoDataspace client \1

® Git and DropBox-like Python client for Linux and
Mac OS X

® annotate
® provide semantic annotations
® package

® code, data, environment into Docker
containers

® track

® tracks provenance of the scientific program
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Start the
client

Available
ommand}‘

Annotate
Track

Package




GeoDataspace Tools

Repeatability Feature
SPADE! Provenance (V) *
CDE? Packaging (P) *
PTU3 P+V
SciDataspace? P+V+Usability Geoscience
NSF EarthCube
PTU-NFS> P’+V’ (in Network File System) DOE High-Energy Physics
LDV: Light-weight P’+V’ (in databases) Urban Science
Database
Virtualization ©

1. https://github.com/ashish-gehani/SPADE

2. http://www.pgbovine.net/cde.html

3. https://gitlab.com/quanpt/provenance-to-use
4. https://bitbucket.org/tanum/scids-client
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https://github.com/ashish-gehani/SPADE
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http://www.pgbovine.net/cde.html
http://www.pgbovine.net/cde.html
https://gitlab.com/quanpt/provenance-to-use
https://gitlab.com/quanpt/provenance-to-use
https://bitbucket.org/tanum/scids-client
https://bitbucket.org/tanum/scids-client
https://gitlab.com/quanpt/provenance-to-use/network
https://gitlab.com/quanpt/provenance-to-use/network

Preserved in GeoDataspace

@ Dataspace Manage geounits tanum

manage geounits transfer geounits dashboard

GeoDataspaces Search | ?

Test v | Create geounit J =l (ml @ J .
. _ 2014-09-24 « Dataset1 - E d It
Filter by Annotation
Owner: utanum
» | date labed /

Mot working

| Commands X
\

! < \ " <
8] camer Overview »‘AT.‘b;.‘ I\Sn.\rmq li.Fms. Packages

* | special
Din m'.
* | testagain
etc
k| working :
ome
ubumu
cache
config
default
monthlySoilMoistureEcohydro.csv
run_psp vic_solimoisture.scr
run_psp_vic_sollmoisture. . scr.cde
spatiotempSoilMoistureEcohydro.csy
32/ spatictempdatabase.py
spatiotempdatabase.pyc
2 uploadToS3.py
2~ vicSoillMoistureEcolydro, paf
32| vic_calc_mnth_mc.py
$2/ vic_monthily_sollmoisture.py

32 vic_soil_moisture.py

usr

2014-09-24 ra test?2 v

Owner: utanum
labed

local.gl.com/datasets/index.html# 14.09-30 « test again - -
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Manipulate Geounits Q)

m /home/karthik/Desktop/Extra_Files/FLP/Tanu/Packages_tmp/667c7d58b2fb1faed46bd92ab75333f34743718ec/cde-package/cde-
root/home/ubuntu/monthlySoilMoistureEcohydro.csv

Graph

Packages

cache
config

default

monthlySoilMoistureEcohydro.cs

run_psp _vic_sollmolsture.scr

run_psp vic_soillmoisture.sc

spatiotempSoilMoistureEcohydro.csy

spatiotempdatabase.py
spatiotempdatabase.pyc
uploadToS3.py

vicSoilMoistureEcohydro.pdf

vic_calkc_mnth_mc.py
vic_monthly sollmoisture.py
2 vic_soll_moisture.py
lib
lib64
usr

v

r.cde

ne,200601,0.
nc,200602,0.
nc,200603,0.
nc,200604,0.
nc,200605,0.
nc,200606,0.
nc,200607,0.
nc,200608,0.
nc,200609,0.
nc,200610,0.
ne,200611,0.
nc,200612,0.
nc,200701,0.
nc,200762,0.
nc,200703,0.
nc, 200704 ,0.
ne,200765,0.
nc,200766,0.
nc,200767,0.
nc,200766,0.
nc,200705,0.
ne,200710,0.
nc,200711,0.
ne,200712,0.

kKarthik@gmurray:~$
karthik@gmurray:~$

Shell Access:
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Track the workflow

Graph

Packages

w Dataspace Manage geounits Groups  News & Events | About | Support | Log In | Sign Up

/home/ubuntu/default/fluxes_34.74
95_-81.7093

UUID:

14466533224 14968/home/ubuntu/default/fluxe
s_34.7495 -81.70931.0

Creation time: 2015-11-04716:08:42.414968

e Version: 1.0
e e ™ Start Time: 2015-11-04T16:08:41.608946
e S ’ e End time: 2015-11-04T16:08:43.853207
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Preserved in a Dataspace@j

Individual gm Collaborations g Community

Create, Publish Share, Reproduce
Geounits Geounits

® Cloud-hosted Dataspace that can be shared
with the collaboration with the help of
services, and becomes standardized over

time.
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GeoDataspace Architecture

Annotation
Management

PROVaaS

Globus
Sharing

Provenance
Management

Integrated Software
Metadata -as-a-

Management Service

Globus
Data
Publication

Version
Management

Globus

Dependency
Management

Council
Data
Facilities

GitHub

DockerHub HydroShare
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Py oobus (Globus Services

Authentication Transfer

ﬁ (’ Acwind
WestGrid MyProxy
QAuth Client Authentication

T DDA B MOQAEYY, SO0 IO JO

Sare Gobus

Globus Data Publication Framework

Sharing Publication
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PROVaa$

Pow
_.”" PROVaaS ... News QuicklUnkse Gihd About  Contact us

Simple
Storage
Service

Graph
Database

Your
Provenance
Host

| Cloud-hosted EC2 Machine |

T T

Insert Query

T !

News

080014 Demoratrating PROVEAS at Eath Tech Hands Meeting
Oo405-14 PROVS webtale aunched

0801414 Provenance AP launched

Provenance Provenance Provenance
Process Process Process
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Bringing Order to Chaos in
Science Use Cases

Solld Earth Hydrology

Space Science CSDMS
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Hydrology

(Curation, Encapsulation, Reuse)

—{ USGSHYDRO1k

3 Y
latlon. txt IdasUSsoil.txt _ veglib.LDAS
Idas_lai.expanded.vegparam
v

» create_LDAS_soil.c

_soil.txt create_LDAS_veg_param.c

® Data processing steps for the VIC model
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The reality




geounit

Organized in
~__.pace
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Space Science

(Model and Data Integration)

InGeo: Integrative GeoScience Observatory

EarthCube Integrative Activity: Asti Bhatt,
Russell Cosgrove (SRI International)
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Summary

® (Capability-rich tools

® Self-curation

® Tracking cause and effect between data and
models

® Ensuring reproducibility
® Support services: discovery, sharing, publication

e Simplify model and data management for
computational/data geoscientists

e Faster and reproducible hand-shakes
among faculty and students

e Cuts down IT support for modeling centers
and real science
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Track it! 1

® Science Usecases, Reports, Presentations, News

® http://workspace.earthcube.org/geodataspace

® Source Code (Public Release Pending)

® http://github.com/TanuMalik/SciDataspace/Geo

® The GeoDataspace (Internal URL)
® https://scidataspace.org/geo



http://workspace.earthcube.org/geodataspace
http://workspace.earthcube.org/geodataspace
http://github.com/TanuMalik/SciDataspace
http://github.com/TanuMalik/SciDataspace
http://geodataspace.org
http://geodataspace.org
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