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Analyze & Optimize Data Analytics & Visualization:

Testing, e:aplfdr:;i's:tat“’"' - Require advanced computational capabilities
and large data stores

Integrate & Label
Data Interoperability: Analytics, metrics, e
. . segments, aggregates,
Large variety of data makesit PR s A
difficult to create, exchange, and use

Explore & Transform
Data and knowledge curation,

Data Discovery:

cleanup, preparation & EDX Geocube Studies estimate avg data project
visualization A flexible, customizable web mapping application that allows o
users to display, compare, and explore geospatial data on Iy accesses 20% of relevant data
MOVE & Store *  Store & share data in a structured secure database environment

Reduce Redundant Acquisition

: Data wo I’kﬂOW, mfrastructure, Direct data access (not file based storage)

/ pipelines, structured & «  Consistent data with staff turnover
. . nhan llaboration H
Data Access' ~ unstructured data . illo:tscf?):[;i:‘ec: ::;ysis from database = Sca Ilng the
~80% loss of published y dat id
- f .q:
dataafter 20 yrs. Discover & Collect (wweiomng ), 5 S EDX Smart Search ‘( ata pyrami
eb Searc ' —&

is not simple
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The “Big Data” Problem LT s N=|AToNaL
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>0 much dafa... TH? WALL STREET JOURNAL

how do we handle Sy
. Home World US. Politic Economy  Busine ss Tech Markets Opinion Life&Arts Real Estate  WSJ Magazine Search Q
all of it¢ ==
Integrate
& Label
“The world’s most valuable
resource is no longer oil, but
Explore & Transform These steps are
difficult... and the
tech giants are
figuring that out!
Move & Store

By Jared Council
May 28,2019 530am.ET
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Data is often unstructured,
mixed:
* Spatial, contextual

e FTP, WWW, local filesystems, storage It’sa s
area networks, etc. Spear! 4
Rope!
Convoluted ways to search for , ARERCY = Y L
and identify data: NGE) A S S
* Hard to identify all the data, i.e., see i e g PR UL
the whole “Elephant”, without falling - It’s | -

down the “rabbit hole” o Snaleal |
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« How do you currently searche
« Type in a few keywords
« Skim the top few results
 Type in more keywords and fry again

* How do you find something relevant?
* Open a file / web page

e Read it (skim it)

* Decide if it’s relevant
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Problem: Solution:
You like these files. - SmartSearch automates datadiscovery by ...

1) Analyzing content you like

You want to find more data
relevant to the content of
these files

I«J
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ZIP

3) Telling you how relevant the new data is to what you like

° w
72% -
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Infinitely Scalable (Automated) Data Discovery

« Analyze millions+ of files and generate comparison meftrics
« Generate topic models, categorization

« Desktop, cluster, cloud

Treat geospatial data like a document Eg F =\ ZEP
« Automatically extract text from geospatial data (shapefiles, gec ' @
« Compare textual vs geospatial data to identfify relevancy

Search for meta tags within HTML body of discovered web sites
« j.e., find map tags

Analyze archive files — even archives within archives (zips within zips, etc.)
» Process every file — docs, spatial, etc.
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Ingest Analyze
kubernetes
Parallel
Processing
Containerized
Services
docker
Natural :
Recommend [NESTCIICIe) SIS Discover

Learning

7S

Processing

Spa
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Users input urls to web resources, along with any relevant API keys LABORATORY

Add Headers for Seed Links

URL: Header Key: Header Value:

https://edx.netl.doe.gov
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Initial seed data provided to SmartSearch — document here is parsed
and ready to be processed via NLP — key terms, locations

=2 NETL
ﬂ\' SmartSearch

Seed Parsing Status - Tag: paige_test_data

https://edx.netl.doe.gov/dataset/aa360bdf-6d44-428b-bd64-fa702d9399%al/resource _download/363b8502-57¢6-4d3d-839b-303e191476ab web.pdf Finished

APl @ | Edit Terms @& Add Seeds 4+ Cancel Session

© 2021 Mid-Atlantic Technology, Research and Innovation Center, Inc. With acknowledgment of DOE/NETL sponsorship under contract DE-DT0013924

-
s

5%, U.S. DEPARTMENT OF

)

(¢ ENERGY il




SmartSearch Ul Lo Smartsearch [N=|MATIONAL

T TECHNOLOGY
LABORATORY

Term Editor - Tag: EDX

d Seed document Aggregate of Approved Terms

Select a Model/Embedding

keywords being . s - - |
extra Cted y v | Term 4| count 4| Model Embeddings 4| Labels 4 Show| 10 _v]entries Search| |
o .
P rOd U CeS a | |St EDX 4 ner_dl glove_100d ORG > Term s mEm Model ¢| Embeddigs 4| Labels N
Of te rms w h ic h Mexico 1 ner_dl glove_100d LOC Fox . et dl e e
Showing 1 to 2 of 2 entries Previous Next [ Departmentof 3 ner_dl glove_100d ORG
can be approved e
b user Office of Fossil
y SME Approved Terms EnergyDOE
° U S e r- Ca n a I SO O idubl?_lss‘lton.sA 1 ner_dl glove_100d ORG
. Delete Selected Terms = vitrentert
p rOVI d e O  Gulf 1 ner_dl glove_100d LoC
Show| 10 V|entr|es Search: |
O Welcome- 1 ner_dl glove_100d ORG
approved, -_
Su Iemental J  Google 1 ner_dl glove_100d ORG
p p @  shale Chrome.Fin
te rm S tO a [ d energy 0  uploginRegist 1 ner_dl glove_100d ORG
) . ered Users:
Sea rC h Showing 1 to 2 of 2 entries Previous Next 2,764Resource
Count:
198,913Resour
ce Downloads
J  EnergyData 1 ner dl glove 100d ORG
eXchange?You
Mexico 1 ner_dl glove_100d LOC
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Query Results - Tag: paige_test_data

View Results from:
d Seed pa rsed terms 07-28-2021 14:09:32 Gl

are then used to e
search the WWW sailTa P s
for other relevant

Search ¢| Countper B

reSU|tS ® | Provider Domains Domaln
O  Bing www.michigan.gov 8 | |||
* Resultsare r———— | il
returned of Sl ST : | Il
webpages that 3 | ong —— ¢ | Il
likely contain o | o R : | il =
releva nt FESUHZS O | Bing www.searchanddiscovery.com 5 | |||
O  Bing www.osti.gov 4 | \ |
O | Bing ohiodnr.gov 3 | |||
Bing www.researchgate.net 3 | ‘ |
Bing www.uky.edu 3 [ |||
Showing 1 to 10 of 74 entries Praiioin . 1 ‘ 2 3 4 S .. 8 Next

*Some of your results may be blacklisted.
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Latent Dirichlet Allocation — a type of NLP topic modeling — can be calculated and visualized

—~p NSTL
% SmartSearch

Latent Dirichlet Allocation (LDA) Setup - Tag: paige_test_data

Create Chart Chart Viewer

{'/numTopics': 10, 'ldaMaxiter": 50, 'ldaVectorizerVocabSize": 32768, 'ldaVectorizerMinDF': 1, 'ldaVectorizerMaxDF': 50, 'ldaEmbeddingsModel’: 'glove_100d", 'ldaNerDIModel": 't v

Source:
Choose a Source v Reset Chart ® 0,0, ) *
S T
2 N
Model/Embeddings: = N )
8 OO, G L, = a'C
Choose a Model/Embeddings v ~ = A = Sea®
- s
= Es e = =X-=
- ) G g = Rt o
Number of Topics: - 3 = = -
.S o = - - o,
Number of Topics sy 2 a A=A = 2
i . [l > o~
Max Iterations: @ - - = = ) 2 2
v aodee DA
Max |terations > &
o b
&
: : - YR #5 X et
. y B o L3
Vectorizer Vocab Size: - 5
s re . b
- v
Vectorizer Vocab Size - odice = =\
& 00484 a
5 s R - ) ) % 2 <
- - m % 2 Y som e TG 2 e
Vectorizer Min DF: YT K = B
N ¥ e’ .
e e ), (N R ) = -
Vectorizer Min DF A A B S.€C = =
. .G = ' P’
= - =3
= =
- - = RN R -
Vectorizer Max DF: & oo eSora'é = = - =
Vectorizer Max DF e/NE

= | Title: Utica Shale

Value: 0.0102
Submit =




SmartSearch Ul o S martsS N=|NanonNaL

TL TECHNOLOGY
LABORATORY

Results of relevant resources discoveries are returned with a Similarity score (0.1 <x< 1)
(Min threshold customizable)

rfSearch

Relevance Analysis

RLelelo|LXIWNIH Seed Session ID | Seed Tag | Seed Token | Seed Source URI | SeedFile | Seed Bady | Discovered Session ID | Discovered Tag | Discovered Token | Discovered Source URI | Discovered File | Discovered Body | Similarity

Show| 10~ entries Search:

sidadc26dfd7... paige test data fdef2ddc3da...  httpsi//edx.n... web.pdf Volume VLIMi...  sidadc26dfd7... paige test data af7578627c3...  https:y//www....  web.html Leveraging R... 0.28418
SOBMCOSORET.. | paice test data | HoiAcila.  btpsleden.  webpdt  VolmeVIMI..  sdadc2ediar... ool e e e L
Office of Scientific and Technical Information Search terms: Advanced search options Advanced Search

sidadc26dfd7... paige test data fd4e62d4c31a...  https://edx.n... web.pdf Y] (VI =RV 1Y V- o =Y P oYe | s PRI EL[s| OptionsAdvanced Search queries use a traditional Term Search. For more info, s...

sidadc26dfd7...  paige test data fdef2ddc3ta...  https)//edx.n... web.pdf Volume VLIMI...  sidadc26dfd7... paige test data edcebadieea...  hktps:/i web.html State Charlto...  0.28102
sidadc26dfd7... paige test data fdef2d4c3ta...  https)//edx.n... web.pdf Volume VLIMi...  sidadc26dfd7... paige test data 864054cc560...  https:y//www....  web.html State Charlto...  0.28095
sidadc26dfd7...  paige test data fdef2ddc3ta...  https)//edx.n... web.pdf Volume VLIMI... = sidadc26dfd7... paige test data af7578627c3...  hktps:/i web.html Leveraging R... 0.27846
sidadc26dfd7... paige test data fdef2d4c3ta...  https)//edx.n... web.pdf Volume VLIMI...  sidadc26dfd7... paige test data af7578627c3...  hktps: web.html LeveragingR... 0.27846
sidadc26dfd7...  paige test data fdef2ddc3ta...  https)//edx.n... web.pdf Volume VLIMI... = sidadc26dfd7... paige test data af7578627c3...  https/f'www.... = web.html Leveraging R... 0.27846
sidadc26dfd7... paige test data fdef2d4c3ta...  https)//edx.n... web.pdf Volume VLIMI...  sidadc26dfd7... paige test data af7578627c3...  hktps: web.html LeveragingR... 0.27846
sidadc26dfd7...  paige test data fdef2ddc3ta...  https)//edx.n... web.pdf Volume VLIMI... = sidadc26dfd7... paige test data e2dB00b77Fc...  hktps:/i web.html Leveraging R... 0.27843

Showing 1 to 10 of 241 entries Previous ‘T‘ 2 3 a 5 25 Next
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SmartSearch offers rich visualization capabilities

spark-recommendations-strip-graph
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Ultimately, launch SmartSearchin EDX as a N= g‘ﬁg&%“g‘t‘;m
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E AN Anticipate releasing SmartSearch vl in

= iﬁ A next few months via EDX

Energy Data exchange

Related Resources

* Perform deep contextual analysis

atlasll.pdf Atlas-1V-2012.pdf . .
[ ]
Machine learning, natural language
processing
ATLAS-V-2015.pdf Environmental benefits of advanced oil ... * Generates correlation matches of

contextually similar content

* Expanded to include spatial and
Revision Information webcrawl assets

File Name Date * Implemented using Spark, Scala,
Python, Kubernetes

* |deal for cluster — RAM, CPU, and
Download Stats for all revisions bandwidth intensive

2010atlasl!l.pdf 07-01-2014|08:51 AM Eastern

Download Total: 230
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Data Ecosystem
for CS R&D Data
Discovery

CS data driven researchrequires:
* Lots of data

* Incorporatingdifferentdata types &
formats,

Percent of Total

* Integratingdata from multiple locations SN,

(web, local, databases)

Traditional Search methods impede our
efforts: *
* Search engine limits contextto a few terms
* Laborintensivetoconduct datasearching
* Even more difficult to find relevant data
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SmartSearch in Press:

Baker, D.V., Rose, K., Bauer, J., and Rager, D., 2016, Computational Advances and Data Analytics to Reduce
Subsurface Uncertainty, ARMA 16-493, June 26-29, 2016, 16 pgs.

Baker, D.V., Bauer, J., and Rose, K., 2018. Developinga Smarter Way to Search — Parsing the online
“forest” to find data foryour research needsvia EDX. U.S. DOE Mastering the Subsurface through
technologyinnovation, partnership and collaboration: Carbon Storage and Oil and Natural Gas
Technologiesreview meeting

Rose, K.; Bauer, J.; Baker, V.; etal., 2018, Developmentof an Open Global Oil and Gas Infrastructure
Inventory and Geodatabase; NETL-TRS-6-2018; NETL Technical Report Series; U.S. Department of Energy,
National Energy Technology Laboratory: Albany, OR, 2018; p 594; DOI: 10.18141/1427573.

https://edx.netl.doe.gov
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VISITUS AT: www.NETL.DOE.gov

@NETL_DOE

@NETL_DOE

@NationalEnergyTechnologyLaboratory

vic.baker@matricinnovates.com
jennifer.oauer@netl.doe.gov
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