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a coordination and collaboration platform to
support science driven R&D
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NETL Research and Development iz JNETL

 Of DOE’s 17 national labs only 1 dedicated to
fossil energy R&D

— Growing R&D in EERE and BES arenas
* Onelab, three R&D locations, one management
structure
— Government owned and operated (GOGO)

" :’l /

B
v i
Computational
& Basic Science

‘&eological &

hvirf):'lmental

e Both program management/execution and
fossil energy R&D

— Fundamental science through technology
demonstrations

Albany, Oregon Morgantown, West Virginia Pittsburgh, Pennsylvania
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NETL ORD Research

Engineering Solutions using an Integrated Approach

Validated simulation tools to
predict behaviorof
engineered natural systems:
reservoir to receptor

Field-scale data to calibrate
and validate predictionsand
to establish baselines

Scientificunderstanding of
the behavior/properties of
real materials at conditions
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EE@X Energy R&D and the Data Cycle
muléi-organizadional mulci-disciplinary
collaboration
remotce sensing daca management

stadistics /Industry GIS
analysis / data tools
structured \ unscruccured
distributed ~ Other data big data
research : environment
energy

computcing/information sciences
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A Product of NETL

E E@X E DX — W hy s Bt ﬁ‘sén.

Increasing collection and creation of data, tools, and
models related to improve R&D efficiency

to access, interact
with, and publish
data, tools and

\ models j

MISSING DATA
Seve ra I Iim itations to Cu rrent ethods As research articles age, the odds of their raw data being extant
I r I drop dramatically.
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Image from : http://www.nature.com/news/scientists-losing-data-at-a-rapid-rate-1.14416
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A Product of NETL

EDX — Why cont. omesatessarss INZT|

2007
atural Gas Program Archive

““WesternU.,S, Gas Sands * Secondary Gas Recovery
Eastern U,S. Gas Shales * Methane Hydrates * Deep Source Gas
7 General li‘k,' Methane Recovery from Coalbeds

Office of Fossil Enérgy
National Energy Technology Labo

Industry
data

< Other data

oy sspeammevon | the ENERGY lab
Y E"ERGY NaﬁonalEnefgyTechnobgyLahoratony

P50

. Formation

Pair-wise Differences A BCDEFGH | JKL M

USGS -CSLF
USGS - Atlasl,II
USGS - Atlaslil,IV
USGS - Szulc.
USGS - Zhou
CSLF - Atlasl,ll
CSLF - Atlaslil,IV
CSLF - Szulc.
CSLF -Zhou
Atlasl,Il - AtlaslIlLIV
Atlasl Il - Szulc.
VARIABLE Atlasl,|l - Zhou
GRID AtlasliLIV - Szulc.
METHOD AtlasliLIV - Zhou
Szulc. - Zhou
*white boxes represent statistical differences

Use & Re-use - Data often

meet needs beyond original

purpose

Data managementis key to re- 2
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Energy Data exchange
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A Natlunal Look at Carbon Sequestration
Regional Carbon Sequestration Parinerships

(-]
I
=
z
w
Zu

https://edx.netl.doe.gov



https://edx.netl.doe.gov/
https://edx.netl.doe.gov/

Office of Research —
= isn and Development N=TL

A Product of NETL

Research teams often encounter problems:
* Finding & accessing pertinent, relevant datasets
e Accessing previously developed data

e Sharingdata resources amongst the team

* Conductingresearch across multi-organizational teams

In 2011, EDX was developed for NETL/DOE
R&D as an innovative solution to these
challenges by offering:

e Better coordination ofdataamong NETL
research teams and with outside collaborators

 Advancedtools for fossil energy research

* Enduringandreliable access to data

EDX is evolves in response to the
needs of its users and NETL's
knowledge transfer goals.

U.S. DEPARTMENT OF the ENERGY Iab
@E"ERGY I National Energy Technology Laboratory
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EX EDX — What... e ﬁ‘s‘;n

A Product of NETL

Built by researchers for research !hv
In 2011, the Energy Data eXchange (EDX), = isA

was developed for NETL/DOE R&D as an A Product of NETL
innovative solution to these challenges by
offering:

Search and Share

ENERGY DATA

oNE A\
| =TV A N

SEARCH NOW

* Asecure, online coordination and
collaboration platform supports energy
research, knowledge transfer and data needs

* Enduring and reliable access to historic and
current R&D data, data driven products, and
tools

-y
Spatially

e Both public and secure, private functionalities

Public Access Secure/Private Access
Enable knowledge Support research | DXportiotios
transfer, data development, collaboration,

reuse & discovery & online analytics EDX aligns to Executive and DOE orders

@ ENERGY | v i rechnology Laborstory https://edx.netl.doe.gov W
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EDX aligns to Executive and DOE orders
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What is the Technology Roadmap? | . Officer

ATION
The DOE Technology Roadmap will outiine the future state of IT that will advance DOE’s mission —
over the next five years -

It includes:  — -

» Consensus future states for technology domains
«  Focus areas for each technology domain

~— = Recommended steps within each focus area
= Highlights and success stories of early adopters and technology pioneers across the complex Core VMalues

P~ S ,// 7 ,,*" ' L B y mission-needs
- > . -~ v - 2 -
- . , / . ps the pace of innovation

P s
their success inside and outside DOE

—

§ ) ’ 3. DOE advances through collaboration
3. Foster collaboration among diverse

stakeholders across the complex

DOE The Technology Roadmap will outline the
Technology future state of IT that will advance DOE’s
. Roadmap mission over the next five years

En e rgy D a‘t a eXC h an g e Technology The Technology Advisory Board (TAB) identifies

Advisory innovative IT solutions that can be deployed
Board across the DOE

odw

Partrer Identifying and engaging strategic vendors

1 d industry partners to identify optimal
Built by researchers, ERR RN <ot inanor oo

For research.... <

ss

]
=

Define Enterprise Data Strategy to enhance
information sharning and safeguarding

4

=

Data Strategy

uo
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Key Philosophies iz JNETL

/-\ EDX aims to improve efficiency and reduce
) redundancy by:
Building EDX on the open source platform, CKAN
— Highly customized

— Enhancedsearch functionality of existing data repositories
built on the CKAN platform

Discoverability, connecting users to existing online tools and
data repositories built on different platforms (e.g., BOEM, BSEE,
NOAA, NETL, NASA, USGS, etc.)

* Accessibility & Reduce Redundancy, using existing web services to
connect our users to additional data, while avoid confllctmg
versions of the data

\‘ DISSEMINAT

* Leverage private-secure capabilities

RACT  PUBLISH
.

Qnsuring long term access to federally funded products

@ ENEROY [ s ety https://edx.netl.doe.gov
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N Governance, Planning, Coordination Lt N-n

A Product of NETL

U.S. Department of Energy YD NATIONAL ENERGY TECHNOLOGY LABORATORY
National Energy Technology Laboratory

Energy Data Exchange (EDX) Task Order - ITES
CLIN 3 - Office of Research and Development Support

= v
= IV /N

A Product of NETL

| =t NV 4
| =1 TV 4\

EDX NETL - 5-Year Strategic Plan
March 2015

Technical Design Specification
February 21,2012

I
DESIGNED TO WORK WITH: FNESESAE” RALA BASCIN s =\
«  ANALYSIS & PLANNING = VN
« DOE HQ, CTO GOVERNANCE A Product of NETL .
e DOE NU'S & OTHERS POLICIES AND PROCEDURES .
i ITD/CYBER SECU RITY Operations and R'Iailft?n%lynce
. LI B RA RY Support (ITOMS)
® O R D Version '2_3 IT Refreshmfl]l)t};i‘lll:ve—ie;li—s of Estimate
) PASOD i : March 14, 2015
* PROGRAM ' ’
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) 4 EDX — Past, Present

A Product of NETL

V.1 V.2 EDX constantly evolves in

> .
20|11 20'12 20'13 20'1 4 response to the needs of its users
ongoing R&D and DOE’s goals

Goal, to serve as an R&D coordination-collaboration platform for
NETL affiliated R&D

* EDX past, version 1 released end of FY11

* Discoverability resources & tools, public facing
* Preservation of data resources resulting from NETL affiliated R&D
* Connecting EDX users to publically available, authoritative data
resources

* EDX present, version 2 released in FY13

* Incorporated private sharing capabilities for multi-
organizational R&D teams

@ ENERGY | V5t rechnoosy aborory https://edx.netl.doe.gov
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=W
e EDX Present

EDX Data Ingestion

% and Discovery
L _ EDX Goals:
corl.ﬁﬁ:ute’ ) ‘ * Improve.accessibility to
(EDX = = Dats data resources
Private {ools * Improve discoverability

Workspaces

resources & tools

* Preservation of data
resources resulting from
NETL affiliated R&D

* Connecting EDXusers to
publically available,
authoritative data resources

Public

Data R . .
Tools Offer private sharing

Groups capabilities for multi-

Portfolios organizational R&D teams
Federated Resources
News _.i * Facilitating efficient,
1 ongoing R&D
Public ‘&
User Search

and Collaboration
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=15 4 EDX — Workflow

A Product of NETL

EDX serves as a liaison between datasets and their
utility to future research

K Contribute Public\

Data

* Contribute Private
Data until it is
ready to be
pushed to Public

-

Outside
Resources

e Accessoutside
resources

\_ J
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= VN M ad ny Ways to U csadene: INSTL

A Product of NETL

Portfolios Search

WETL Wationsi Gnergy Techasiogs Lasorstery Mews Archave Refer & Friand Contscy
= W -
E RV s tneroy Data exchange o Q ] & ox & oxprae @ NOSEER @ Daoo D) Other

T Tools & Apps

Advanced Search

# / EDXportfolios

All datasets Orderby:  Relevance .

Ty one of the acditions! 1ads above

What is an EDXportfolio? E -l i! l\u NETL's Energy Data eXchange
The DOE-FE/NETL conducts research on & broad set of subsurface energy

challenges refated 1o storage and hydrocarbon systems. EDXportiolios offer
an overview of key DOE-FE/NETL RAD programs and research. As these R&D me  Sear ntrib " aces ups  EDXtools
portfolios mature, key data-driven products (reports, datasers, EDX1ools, etc.)
produced by these effors will be released via EDX and highlighted i each
program’'s EDXportfolio page. Check back often to discover new content! #& / EDXtools

Not finding what you're tooking for?

1:250,000 Geology of Tennessee
data setis a digital representation of the printed 1.2

Clear All Tennessee Deparment of Environment and Conservation, Division of

1}

From the site

00 geologic maps from the

What are EDXtools?

1971-1982 Alaska Gas Pipeline Wars
The

— = N

- The National Risk Assessment Partnership (NRAP)—an inftiative within DOE's
Office of Fossi Energy and led by the National tnergy Technology Laboratory
' —applies DOE's core competency i science-based prediciion for enginesred-

0-year-long epic quest to build an Alaska natural gas pipeline started with a barie royal in the mid-
0s. The pipeline project would be one of the largest privately.

1}

and curreat informazion. EDXtools may accommodate spatial and o non-spatial
‘e EDXtoois are designed to ailow the EDXtoo! to communicate with
EDX servers to aliow for searching, querying, and displaying data.

natural systems to the long-term storage of carbon dioxida (COZ). NRAP relies
of experse across five nanonal labs (LANL, LEML,
LML, NETL, and PNNL)

View Al soois in alphaberical order usgs (166

m Geospatial Interactive Tools Show Ceospatial tooks
= Register for an Account
Visualization & Analysis Tools s on & Analy: -

Share & Collaborate A

=
{NETL Walionst Eneray Technology Laboratory. News Archive Numerical Simulation & Modeling Tools Show Numerical Simulatson & Modeling taols

== Esv" NETL's Energy Data eXchange Search EDX now

Home  Search My EDX  Contribute My Workspaces  Groups EDXtools  EDXportfolios  About FAQ

in a private area of EDX this area is shared specified by collaborative workspace administrators. Disable these messages.

Contribute

A / Collaborative Workspaces + Add Collaborative Workspace

© What are Collaborative

Workspaces? Collaborative Workspaces

Collaborative Workspaces are
a secure environment that
offer researchers a platform
to access and share private
data and data-driven
products in support of ¥ Gt PR
science-based decision ) / © What are datasets?
making. For more

information on this feature, e i - DCatasets ara simply uzed 1o
contact EDX SUPrﬁn = !a ol 3"‘2';:5'”::8 = o = combine ralated pieces of Public
EDXSupport@netl.doe.gov. = iﬁ data. Datasets now have their

own unigue pages in EDX.
These unique pages will

@ Favorite Collaborative EDX Key Documents que pao!

Workspaces This Collaborative Workspace (850

Groups EDXtools

= N provide direct access to the eg. A descriptive title

data or links uploaded, as

contains administrative Gelhermal _ap IHS Enerdeq well az dizplay the ACK
documents that support... Monitoring Project infarmation that describes

You can favorite collaborative URL: edx.netl.doe.gov/dataset/ <dataset> | Edit
workspaces by clicking the
star in the upper right of the GTO NETL OSU Zonge project

collaborative workspace for monitoring at Newberry * Required field E | eg. Some useful notes about the data
image. Favorite collaborative

workspaces will always

appear on the top of

IHS database user group! the submission.
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EE@X PUbIIC Sharing & ACCGSSing omesotnssearch  JNTST)

A Product of NETL

Aligns to Executive and DOE orders

- News Archive Refer a Friend Contact
= MW

P10, QR e — L Search or sort for data based off

Home| Search gyMyEDX Contribute My Workspaces Groups EDXtools EDXportfolios About FAQ

wur video overview.

keyword, file type, data source,

Search and Share and Spatial IOCGtion
ENERGY DATA \_
sv

J

W N ~
@ Search Clear Expand
l i EDX  ala EDX(private) @ NCOSEEEE @ Datagov[EEE)

other l
Il Search... I

Advanced Search ’
L B B B B B B B B N N N
A” datasets oOrder by: = Relevance v

Not finding what you're looking for? Try one of the additional tabs avove.

contributors

Map data € OpenStreetMap
Tiles by MapBox

1:250,000 Geology of Tennessee
The files under this heading include those that From the site: "This data set is a digital representation of the printed 1:250,000 geologic maps from the

summarize or synthesize data collected from I T Keywords Clear All
multiple sources or that involve different E—
organizations in planning, acquiring. and data (396)

analyzing each sample. <center><p><a ...

- I download (348)

Tennessee Department of Environment and Censervation, Division of...

1971-1982 Alaska Gas Pipeline Wars

The 40-year-long epic quest to build an Alaska natural gas pipeline started with a battle royal in the mid-

gis (311)
Pennsylvania (258)

I geclogy (241)
usgs (166)

1970s. The pipeline project would be one of the largest privately...

PASDA:(1503) 1982-2001 The Yukon Pacific Era

oil (147) A new project pushed by a new company, Yukon Pacific Corp., revived interest in an Alaska gas pipeline in

I gas (131)
water (114)

I Show More Keywords

1983. Yukon Pacific was born amid doubts among some Alaskans that.

2000 Resource Assessment of Selected Coal Beds and Zones in the Northern and ...

A report detailing the surveying and resulting predictions for coal beds in regions of the Appalachian Basin

I Y Formats Clear All Data downloads include Coal Bed Thickness (Isopachs), Mined Area, ..
HTML (803} i)
PDF (358)

P S ——

2000 to Today Interest in Alaska's Gas Revives

- -

https://edx.netl.doe.gov
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EuX Contributing Resources e g

A Product of NETL

News Archive Refer a Friend Contact

' (- . . .
B B e vy o excrange. [ 4 === 1 | Contribute datasets and links with

Home Search MyEDX Contribute My Workspaces Groups EDXtools EDXportfolios About FAQ

an EDX account to the public or a
Searchand Share private collaborative workspace
ENERGY DATA

ONI= AN ,—----------~
e Y 4 :
[ JOIN TODAY || Register for an Account

/

Username: | username

EDX - NETL'S DATA-DRIVEN TOOL FOR SCIENCE-BASED DECISION MAKING g Full Name: | /o2 Blogos

Email: | jre@example.com

Please check this box if you do not have an NETL or contractor NETL email
address.

Password: | -« - -

NOTICE TO USERS:

Users who provide their “Enetl. doe.gov™ or “Scontr.netl.doe_gov” email address will have instant
access to EDX once thay have validated their email address. To validate your email address, please
chack your email inbox for 2 validation message from EDX once you've submitted your account
creation form.

Users who do mot have an METL or NETL contractor email address are required to provide an NETL
Point of Contact (POC)"s name and email address to gain access to the system. Once we have
confirmed your affiliation with your listed METL POC, you will receive an email validation to activate
YEUr 2cCount.

EDXtools ﬁwﬁ!aset Groups fi‘ﬁ’i’(portfolios \~
-----------'

gt EEN NN BN EEN EEN NN BN BN BN Sy
~—-----_,

\

(@ENERGY | it vchntooy ortor https://edx.netl.doe.gov



https://edx.netl.doe.gov/

A Product
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2y EDX-—Sharing & Accessing

r

Click on a dataset to learn more
— can preview datasets and
. access links or download data

\

Share data through social
media, groups, and
workspaces

~

J

.

Save datasets to your
library or follow datasets
for updates

~

J
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4  Sharing & Accessing Resources iz JNETL

A Product of NETL

Keep track of public or
private resources you have EDX woomomsme == (XD
contributed, followed, or

# | Users | Jennifer Bauer # Edit
<l Il Il BN INE DN DN DN S S

\_ added to your library y o | Ry —

e —
0 NETL's GOM |AM effart and the B.)EE\'\’DI:'.::W
é""’iﬂ‘
News Archive Refer a Friand Contact Jennifer Bauer
ELOSOM Logo

= !av ' H - BLOSOM loge. D= nat wis withaut autharization fram Lawrsazs Sim ar Kally Ross
ollowers
= iﬁl\ NETL's Energy Data eXchange Ssarch Z0X no | “j =

0

Datasets EBSEE_Loge_Color
ESEE logo, color, larga

My EDX ontribute My Workspaces Groups EDXtools EDXportfolios About 35 B
,,,,, Edits
157 ESEE_OSRP_Example_BeaufortSea
Exampila Oil 5pill Responsa Plan (O5RP) submitted to BSEE by a corporation oparating offshora in the Bazufort
Sea, Alaska
our video overview. L3
Usemame
bauer
ESEE_OSRP_Example_COM
Email 555 Exampis Oil Spill Responsa Plan (05RF) for tha Guf of Maxico
Jennifer bauarScentr [ Por]
Search and Share e
Jui 17. 2012 Contact List
E N ERG Y D AT A Contasts far mambars warking an sach task Flasss upsas your infarmatien f details ass missing.
AP Key [ =
91328024-5¢50 - s2a7-3823-
ONE=ERA\Y =
CSIL_Logo
= i W A C5iL Ioge. Da nat uss without sutharizatian fram Jannifer Bauer ar Kally Fass
EDX Quick Guide =
The ECX Usar Cuide
SEARCH NOW DOE_HR_Calor
High raselution; cober DOE loge
]
DRAFT_NETL-TRS_CSILs
EDX - NETLIS DATA-DRIVEN TOOL FOR Sc‘ENCE_BASED DECISION MAKING k iu.ﬁfTRS.Fm::n!-QDTFSEDISTRIBUTGNFr\:J varzion of tha TRS should ba mada availabla by and of 2014
thopsfully}
=]

O ENERGY | ot gy Laborstory https://edx.netl.doe.gov
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A Product of NETL

~
Foster & nurture ongoing

R&D with outside partners Tools & Apps

News Archive Refer a Friend Contact

kthrough secure collaboration y EBY oo [ 9 B

Home Search MyEDX Contribute My Workspaces Groups EDXtools EDXportfolios About FAQ

i
{NZTL National Energy Technology Labaratory News Archive Refer a Friend

= S\

: isA NETL’s Energy Data eXchange Search EDX now... Q 0 What are EDXtools?
E !av EDXteols provide access to data and information assembled as custom themes

of high interest. EDXtools are standard, static, frameworks; however, the data
presented within them may update and change with time, thus offering fresh

data. Some EDXtools are designed to allow the EDXtool to communicate with
EDX servers to allow for searching, querying, and displaying data.

and current information. EDXtools may accommodate spatial and/or non-spatial
View All tools in alphabetical order

A |/ EDXtools

Home Search MyEDX  Contribute My Workspaces Groups EDXtools EDXportfolios About FA

n this area i

You are inaf e area of EDX. C ed by a team s ed by collaborative workspace administra Disable these me

@ / Collaborative Workspaces + Add Collaborative Work Geospatial Interactive Tools Show Geospatial tools
!

€ What are Collaborative

Workspaces? Collaborative Workspaces

Visualization & Analysis Tools Show Visualization & Analysis Tools
Collaborative Workspaces are
a secure environment that —
offer researchers a platform
to access and share private
data and data-driven Numerical Simulation & Modeling Tools Show Numerical Simulation & Modeling tocls
products in support of L @

science-based decision
making. For more
information on this feature,

contact EDX Support E !a‘-‘-
EDXSupport@netl.doe.gov.
= vNn

—_—

Collaborative
Workspace

@ Favorite Collaborative EDX Key Documents ) -ale 9

Workspaces This Collaborative Workspace = ii
contains administrative

You can favorite collaborarive Geothermal - 4D IHS Enerdeq

workspaces by clicking the documents that support... Monitoring Project IHS database user group!

star in the upper right of the GTO NETL OSU Zonge project
collaborative workspace for monitoring at Newberry
image. Favorite collaborative

workspaces will always

appear on the top of your

Share & Collaborate

DENERGY | sinattoney rechnolooy abortory https://edx.netl.doe.gov
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A Product of NETL

[If EDX does not have access to\ EX

the data you are looking for, we
work to point you in the right
direction...

\_ J

News Archive Refer 2 Friend Centact

a] o @

Home  Search

#A / EDXtools

E iﬁx NETL's Energy Data eXchange

Home Search MyH ntribute My Workspaces  Groups out  FAQ

@Websites to Search

& X b EoXGrved @ NoDSEEDE @ Dsooe (BRI Other
# BCEM 2OEM
- G wsee reserves
=
? (‘.‘13—9 BN
About 36,800 resuits (0. Sotby: Reevance -

-
o perrs.noga.qov - NERRS Reserves Map
nens nosa gov/Reserveshiep. aspx

Netional Estusrine Ressarch Reserve System. beckground. sesrch icon. beckground .. amow. spscs,
backgroud. Home > NERRS Reserves, NERRS Reserves

@ {nEn NETL

® @ NASA

\.S. Total Crude Oil Proved Reserves, Reserves Changes. and ...
W Sia. gov/dnaw/pet/pet_erd_pres_deu_nus_s.htm
Proved Reserves as of 131, 18,121, 20,632, 23,267, 26,544, 30,520, 33,371, 1886-2013 Chang
Reserves During aar

South Slough. OR

Wi narrs. noas. gov/Reserve, aspResiD=505

Location: The reserve is locsted five mies south of Charisston, ., on the South Siough
‘estusry. Total Acreage: 4.771. Designation: 1674,

U.S. Coal Reserves

www.sis.govicoslireserves/
As of Janusry 1. 2014, the demonstrated reserve base (DRB| was estimsted ta contsin 430 5
tons. In the United States, cosi resources are larger than

.S, Crude Cil and Natural Gas Proved Reserves. 2013

e

Fii Format: PDF/Agobe Acrobat
Dec 3, 2014 ... Proved Reserves, 2013, December 2014, Independent Statistics & Anslysis w20
ULS. Depertment af Energy. Weshington, DC 20585

FIy s oo on | tho ENERGY lab
@ENERGY National Energy Technology Laboratory

Integration with Web Services & Portals

NETL's Energy Data eXchange

Geospatial Interactive Tools
=

Visualization & Analysis Tools

Numerical Simulation & Modeling Tools

Office of Research
and Development

N=TL

News Archive Refer a Friend Contact

Q| 0 m.

Groups EDXtools Abou FAQ

What are EDXtools?

EDXtools provide access to data and information assembled as custom themes
of high interest. EDXtools are standard, static, frameworks; however, the data
presented within them may update and change with time, thus offering fresh
and current information. EDXtools may accommodate spatial and/or non-spatial
data. Some EDXtoels are designed to allow the EDXtool to communicate with
EDX servers to allow for searching, querying, and displaying data.

View All tools in alphabetical order

Show Ceospatial tocls

Show Visualization & Analysis Tools

Show Numerical Simulation & Madeling tools I I y

( : L )
Integration with in house and

external tools, models and data
directly within EDX

/<  NATCARB "Wy
A National Look at Carbon Sequestration
ional Carbon Seq ation Partnerships

https://edx.netl.doe.gov
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A Product of NETL

US Basement Fault Data

0 250500 1,000 Miles

—— US Basement Faults

Additional Basement fault data available:
[ ] Digital and Image data

Image data only

| | None
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) 4 EDX — Next Steps

A Product of NETL

VARIAI
GRID
METHOD

\ A
SUBSURFACE
TREND ANALYSIS

/Continue to expand\

multi-organizational
collaboration
functionality

Layers

2015+ Emphasis on
online analytics

\ capabilities /

4 U.S. DEPARTMENT OF the E"ERGV Iab
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NATIONAL ENSRGY TECHNOLOGY LASORATORY

= A\
I\ = VAN

A Product of NETL

\

EDX NETL - 5-Year Strategic Plan
March 2015

Office of Researc h % —
and Development N=TL

l l l l
2015 2016 2017 2018

Version3 2 2> 2> 2> =

2011 -R&D, planning
2012 - \Version 1 release, data discoverability/accessibility
2013 - Version 2 release, secure sharing for R&D

2014 - Growing and evolving, more advanced features and
functionality, content (data, tools)

2015 and beyond — Version 3, emphasis on “big data’,
online analytical capabilities, partnerships with others

https://edx.netl.doe.gov




=\
e BV

A Product of NETL

Energy R&D and Big Data

Collaborative Workspaces

Search...

My Favorite Collaborative Workspaces

+ E ML
=N

EDX Key Documents

This Collaborative Workspace
contains administrative
documents that support...

g AP
=2 LK.

Geothermal - 4D

Monitoring Project

GTO NETL OSU Zonge project

for monitoring at Newberry

Collaborative
Workspace

IHS Enerdeq
IHS database user group!

https://edx.netl.doe.gov

Office of Research
and Development
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A Current EDX Topology

A Product of NETL

Remote Site
Infrastructure

External EDX User

Internal EDX User

=
EDX Web Application Server

2 g

EDX PostgreSQL  EDX File Data Store

DOEnet
EDGE ROUTER



https://edx.netl.doe.gov/

EWX EDX — Community

A Product of NETL

=S\
=N

EDX Productized Components
To host service interfaces at other labs

EDX PRIME

EDX PNNL EDX ANL

Organization
Computational Service
(HPC, Hadoop, VELO, ect.)

Organization Organization
Computational Service Computational Service
(HPC, Hadoop, VELO, ect.) (HPC, Hadoop, VELO, ect.)

Science & Engineering

To Power Our Future
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SPE) 4 EDX Version 3 Architecture iz JNETL

A Product of NETL

External CKAN Sites For storing, indexing, and
NG DS-GOVf - analyzing many forms of
MaDS.aOv, DATA.GOV, ... e e
DATA.GOV, .. sn:ead;heets, PDl-s: videa,
SYSTEM ARCHITECTURE: | Aomas § e
3 major components that comprise the 8 I =) 4 f
enhancement of EDX architecture for version 3: \  oxmmaacomonms 1 [i __
1. Common communication and service el
invocation components T g e ner veigysem
2. Hadoop Ecosystem components I 1
. PMNL {Or Any Cther Lab)
Collaboration components e st
4. Modeling and Simulation components @ & il B o
Processes Requests  pyy| VELD System e.g. Collaberation NFE;;:.’K:”:::L?;::E

. ESRI Libraries: Clipping GIS data for target area(s) of interest from national datasets
° HDFS: Hadoop filestore that is replicated (similar to RAID) across the Hadoop cluster nodes. HDFS is self-healing

. HBase: Non-relational database thatis distributed across Hadoop nodes to enable parallel data query by Hive. Enables users to create
tables from data stored in HDFS.

° Hive: Uses SQL-like query language that generates MapReduce code based jobs to analyze data stored in HBase. Jobs run in batch and
are not interactive

. Map/Reduce: Programming paradigm on how to approach/solve data problems. It was created by Google as an approach to index and
get meaning from all of the data on the internet. Consists of two components: Map() and Reduce():

o Map() function (typically written in Java) that executes on the dataon each node to operate on the data where there dataresidesinthe
cluster. Generates output processed by the Reduce() function.

o Reduce() function aggregates the output of the Map() function to outputa combined list.

. Spark: In-memory data analysis that is a faster alternative to Hive for Hadoop clusters with high amounts of available RAM

U.S. DEPARTMENT OF the ENERGV Iab
@ E"ERGY National Energy Technology Laboratory .*




DOE Crosscuts, Subter Example s N

Subsurface Stress
& Induced
Seismicity

New Subsurface
Signals

Intelligent
Wellbore Systems

Permeability
Manipulation

Materials; adaptive
cements, muds, cazing

Phy=icochemical rock
physics, including fluid-rock Diagnostic signatures of
imterac tions system behavior and critical
thresholds

Stress state beyond the
borehole

Realtime, in-zitu data
aoquizition and tranemission

e Remote characterization of
Diagnostics tools Signal acquisition and fractures and fracture
remedia ian toaks and processing and inversion initiation/branching and
technigues fluid flow Autonomous acquisition,

processing and assimilation
approaches

Juantitication o
material fzzal fatigue and
failure

M anipulating [ enha ncing,
reducing and eliminating)
flow paths

Localized ma nipulation of
subsurface stress

Advanced drilling and

completion tools Integration of different
me asurem ents collected
Risk asseszsment Nowvel stimulation methods over different scales
RED

Energy Field Observatories

Fit For Purpose Simulation Capabilities

www.energy.gov/about-subsurface-tech-team-0

"3
o HPALS 2

U.S. DEPARTMENT OF the ENERGY Iab
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(=1 7743 EDX Version 3 — Big Data, Scalability & Community s iu:ain.

A Product of NETL

Big Data related challenges will
benefit from advanced
computer science based
solutions to the data gathering,
fusion, management and
utilization

 Combined with appropriate

. Interaction Workflow Diagram
hardware, has the potential to

Internal NETL Network
offer EDX users functionality to |
support management and R&D B FoxTock R/
analytical needs | | |
» Addresses need for scalable (nE[/ofa]3) Velo
8 . Job Management | Morcinmat
architecture & storage going N verspar) T Tl
forwa rd ( ESRI Tools Other 2 Framework
spatlromenst | ... | Tools / APl |
“« ca | = - v v y
* Leverage EDX “community —\ el server| | ATDestop
ele. ® > File Store e.0. H-Base < > HPC (e.g.,GP,Fgature, @RS
capabilities for DOE R&D needs ¢ tos Fowe) e (e.g.,ATm;ap,

U.S. DEPARTMENT OF the ENERGY Iab
@E“ERGY | National Energy Technology Laboratory .4.
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Interaction Workflow Diagram

Internal NETL Network

Emy | EDXTools

>
A Product of NETL (Induced Seismicity)

h 4

Velo ..

Precipitaton .

Infrastructure

Elevation

Via web services

Aquifer Data . 9
Aquifer Data Job Management | Tool
YARN/Hive/Spark W 0o

Geology ( park) — 2" J¢h Launcher || Integration

Well Data ESRI Tools Other ‘ Framework

(Spatial Framework,
Geometry API) Tools / APls
A4 * v

Reservoir Data
ArcDesk
Seismic Event S ' Datab ArcGIS Server by top
eismic Events - , v > File Store atabase e o HPC (e.g., GP, Feature, Server
. ' (e.g. H-Base) Niap Services)) Via CITRIX/RDP
(e.g., ArcMap)

Kelly Rose, Principal Investigator

Evalua_ting Induced Selsmlth Wlth National Energy Technology Laboratory
Geoscience Computing & Big Data - Geology & Geospatial Team Lead

e o . : 1450 Queen Ave. SW, Albany, OR 97321
A multi-variate examination of the cause(s) of increasing £41-967-5883

induced seismicity events
April 28,2015
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Scope of Work — Project Objectives it JNET

* Develop tools and approaches to manage multiple heterogeneous datasets

 Develop a probabilistic approach that can be utilized to assess potential for induced seismicity
impacts through big data analyses

* Develop stochastic approaches to reduce uncertainty and constrain subsurface trends

* Improve joint analysis of multiple datasets, focus on advancing “Big Data” mining and integration
techniques to improve knowledge and reduce uncertainty about subsurface systems through

advanced geoscience computing

Seedling Phase Analysis: Spatio-Temporal Earthquake Distributions Vs. Fault and Surface Water Distributions

7 e 7
[ il
X o
Anadarko Sheit! v s
/

Legend fNEn

faults data source: 0GS2015

D eqs 2010-2015 distribution

eqgs 1950-2010 distribution

S, DEPARTMENT OF

(@ ENERGY

the ENERGY lab
National Energy Technology Laboratory




Scientific/Technical Approach — Big Data sz INETL

Big Data Research journal
initiated in 2014

Characteristics of “big datal:” | ——
* The volume of information that systems . ‘
mustingest, process and disseminate

Big Data Research

www.elsevier.comAocata/bdr
»  The veloci hich informati
e velocity at which information grows Ediori
d . From Big Data to Data Science: A Multi-disciplinary Perspective W
o r IS a p pea rS The era of big data is approaching as large and complex data sets are being collected for diverse reasons through all kinds of technolo-
}.xu or |m>1u| ches vmlu(lm;. xnnbm devices, remote sensing |ulmulu).us oll\vm logs, wireless sensor networks, social media etc. The

<uit efore. The mainly ¢

est. process and dissemina
hi

d characteristics of big data
he velocity at which
¢ challenges on
transferring,

* Thevariety in the diversity of data
sources and formats —

Contents lists available at Sciens

se of

up of interrelated data set correla-
ard analysis, terrorist thre: ction, search engine
. novel methods and right analytics tools are needed

t

Computers & Geosciences

fderiving whnhk insi |ghh from data |t alls for muln

1Wu, Z., and Chin, O., 2014, From Big Data to Data Science: A Multi-disciplinary Perspective, L.SEVIER journal homepage: www.elsevier.com/locate/cageo

Big Data Research, v.1: 1. http://dx.doi.org/10.1016/j.bdr.2014.08.002
. . Large-scale seismic signal analysis with Hadoop (!)w\m.«k Big data science and
Interaction Workflow DIag ram T.G. Addair®, D.A. Dodge **, W.R. Walter?, .. Ruppert computing capabilities

are rapidly evolving &

Internal NETL Network ) .
emerging for geoscience

needs
EMmw EDX Tools
> = VM > o
A Product of NETL {Induced Selsmicity}

we have re-architected the

[
. |
'1@[13&1@@]3 Velo :«:{" Project leverages technologies &
i ; b : acific = -
T Ea— o e L approaches in the “big data”
QARN{ e Spad Job Launcher || Integration revo'ution to support:
| Framework .. . .
o s T A T * Efficient data mining
Geometry AP} = ' .
- a'\ (e ¥ ¥ ! * Integration of large and complex data sets
ArcDesktop
5 — T j 1 e lﬁr.ﬁ.ﬁ—f. el e from structured, unstructured, and/or
(e.g. H-Base) Map Servces ) el distributed sources
t 1 1 * Data spanninga range of scales

U.S. DEPARTMENT OF the ENERGY Iab
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Scientific/Technical Approach — Spatio-Temporal Statistics s ﬁsin.

When utilized for subsurface analysis and exploration, spatio-temporal statistics can help
characterize the uncertainty and support analysis of one or more data sets...

* Traditional statistical methods focus on drawing conclusions P50
about a population from a limited set of data points g =

T

*  Opportunity to use advanced statistical principles to
downselect and extract information from large heterogeneous N
datasets at multiple scales — Big data for geosciences

* Spatio-temporal statistical models to incorporate both I_L
continuous and categorical measurements

— Generate predictions across regions from both structured and P — viniAi D
unstructured data : ‘ GRID
— Use information from this time or location, to say something about T . S Ev)
what will happen in the future, or over there!
* Uncertainty characterization, quantification, & communication ... to effectively guide
* Develop means of providing efficient data reduction and research, managementand
assimilation of large volumes of near-real-time monitoring data policy decisions and drive
for rapidly updating predictions of subsurface behavior advance computation
* Develop hierarchical and dynamic inversion approaches analyses to reduce
* Consider the multi-scale nature of the subsurface & information subsurfacerisk

about antecedent conditions and uncertainty quantification

U.S. DEPARTMENT OF the ENERGY Iab
@E"ERGY | National Energy Technology Laboratory .4.



Precipitaton "

Infrastructure
Elevation

Aquifer Data

Geology

Well Data

Reservoir Data

Seismic Events

(::uzm National Energy Technology Laboratory News Archive Refer a Friend Contact

= W
7 4N

The Energy Data eXchange Search EDX now. Q ‘ Login Join

Home Search My EDX Contribute My Workspaces Groups EDXtools EDXportfolios  About FAQ

@ Websites to Search

i DX @ NGDSED @ Daagov[ED Other
@ BOEM soem
@ @ . oklahoma indu(ed‘
7] ElA
ela About 2,800 results (0.75 seconds) Sort by’ Relevance ~
@ @ NOAA powered by Custom Search
b Workshop on Hazard from Induced Seismicity
https-//sslearthquake usgs. goviregional/ceus/workshop/
L] {'::%“' NETL Nov 14, 2014 ... Co-hosted by the Oklahoma Geolegical Survey and the USGS .. models to describe the
hazard from induced seismicity for the United States_
7] NASA
@ USGS Release: 2011 Oklahoma Induced Earthquake May Have ...
www_us gs. gov/newsroom/article. asp?ID=3819
v ZUSGS uscs Mar 6, 2014 ... In a new study involving hers at the U S Geological Survey, scientists observed

that a human-induced magnitude 5.0 earthquake near ...

Induced Earthquakes
hquake usgs Hinduced

Jan 1, 2015 ... Was the M5.3 Trinidad, CO Earthquake Natural or Induced? .. in several locations.

Interaction Workflow Diagram

Internal NETL Network

EDX Tools
A Product of NETL {Induced Seismicity)
Velo =
Via web services Pacific
‘ Job Management = Nggmhv:e;s:
(YARN/Hive/Spark) 00 s
—> Job Launcher || Integration
ESRI Tools Other Framework
(Spatial Framewark,
Geametry API) Tools / APIs
¥
ArcDeskto
Database ArcGIS Server Se R
File Store HPC (2.8, GP, Feature, e
{e.g. H-Base) er e Via CITRIX/RDP
{e.g, ArcMap)
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Multi-Organizational Team Supports EDX Philosophy el

This particular project illustrates the 22?33,’§es ﬁ — SR
EDX “community” goal of making e, T
resources discoverable and useable -
efficiently to support DOE R&D N,..,",,,,Eﬂp
needs to mutual benefit %

= W\
= VA

A Product of NETL

Ci
SIME

O svrarguand
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3,4 EDX - Feedback & Collaboration T

A Product of NETL

|’—’A model for web security.”

“EDX is like FaceBook
for nerds!”

“Ive wanted a tool like this at NETL for
years.”

“EDX is a one-stop shop for energy
related data and information.”

“I was pleasantly surprised at how
inviting and user friendly geoWELL is.”

“I had a chance to look through your

"Energy Data Exchange" site, and it
looks fantastic!" ‘

4 U.S. DEPARTMENT OF the ENERGY Iab
@ENERGY | National Energy Technology Laboratory

Collaborations and
Alignment With:

 AARA Carbon Data
(over 10,000 files)

* NRAP

* Futuregen

 DOE Subter Crosscut
* USGS NGGDPP, National

Geological and Geophysical Data
Preservation Program

* NSF Earthcube
* Data.gov
* NGDS

* Multiple universities,
state & federal systems

https://edx.netl.doe.gov W
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:;zrég\;arg;?;\are = !av
-_\_“ ()NEEBX = isA
“ [ SEARCH NOW A Product of NETL

EDX - NETL'S DATA-DRIVEN TOOL FOR SCHNCE -BASED DECISION MAKING

EDX aligns to Executive and DOE orders

IATEST DATASETS

L. L e e

Public Access Secure/Private Access
Spatially Enable knowledge g Support research
. - transfer, data ° development, collaboration,
: -‘, PR e reuse & discovery & online analytics
' KL 4
B -

B spaces Bportfolios Built by researchers for research

I

f DXtools

Contact Information:

EDX Support - EDXsupport@netl.doe.gov Thank yOUIII

Kelly Rose - Kelly.rose@netl.doe.gov

; us oeeaentor | tha ENERGY lab b o
@EHERGY  National Energy Technology Laboratory IN=TL MATRIC 71l ASCOM
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