The future of Subsurface Data Management?
Building a Data Science Lab Data Lake

Jane McConnell, Practice Partner Oil and Gas, Teradata
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Analytics and Al is gaining ground in Subsurface
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66 PETROLEUM DATA ANALYTICS
Luigi Saputelli, SPE, Senior Reservoir Engineering Adviser, ADNOC,
and Frontender Corporation

67 Functional Approach to Data Mining, Forecasting, and Uncertainty
Quantification

69 Mitigating Drilling Dysfunction With a Drilling Advisory System

71 Big-Data Analytics for Predictive Maintenance Modeling:
Challenges and Opportunities

28 OILFIELD DATA ANALYTICS ARRIVE
The use of intelligent software is on the rise in the industry and it
is changing how engineers approach problems. A series of articles
explores the potential benefits and limitations of this emerging area
of data science.

DEVON ENERGY RISES TO THE TOP AS A DATA-DRIVEN
PRODUCER

The North American shale producer is turning in best-in-class results thanks
to being an early adopter of advanced analytics.

FOUR ANSWERS TO THE QUESTION: WHAT CAN | LEARN
FROM ANALYTICS?

Recent technical papers consider whether it is better to drill a lateral well
up-slope or down-slope; what makes a better fracture; and how old, slow-
producing shale wells can temper declines in large portfolios of wells.
ANALYTICS FIRMS EXPLORE OIL AND GAS MARKET

A host of new software developers have set their sights on solving the
industry’s big data issues.

ACCELERATING THE UPTAKE CYCLE THROUGH
COLLABORATION, OUTSOURCING

A new technology consultancy is playing matchmaker between operators
and entrepreneurs in an effort to speed up the industry’s adoption rate of
commercial-ready technologies.



...on the UKCS
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Modern data science unlocks over 50 years of UKCS data

November 18, 2016
The results of the first Unstructured Data Challenge 2016 set by Commeon Data Access (CDA) to identify opportunities for extracting further value from UK Morth

Sea exploration data will be shared at an industry workshop on November 20 at the Village Hotel in Aberdeen.

CDA, a subsidiary of Oil & Gas UK and provider of data management services for seismic and well information to the sector, issued the challenge in March. Its
aim is to show how modern data and analytical technigues can yield valuable insights to assist industry effarts to maximise economic recovery from the UK
Continental Shelf.

Nine companies: Agile Data Decisions; AGR Software; Cray Inc.; Flare Solutions; Hampton Data Services; Independent Data Services; KADME; Mew Digital

Business; and Schlumberger Software Integrated Solutions took up the challenge. CDA gave the companies bulk access to more than 50 years of released data
stored in its UKOilandGasData repository allowing them the opportunity to demonstrate how applying modern data science and data analytics technigues to

sub-surface data sets could add value to current understanding of the subsurface.
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...with the younger generation

SPE JPT OGF HSENow  The Way Ahead

T|-E INAY A'-EAD HOME CAREERS TECHNOL{

About TWA TWA Editorial Board Contact TWA Departments

YP's Guide To...

Oil in the Digital Age: A Young Professional’s Guide
to Petroleum Data Science Organizations in Silicon
Valley

|ERADATA.
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EAGE 2017 - WSO01: A REVOLUTION ?

14/06/2017 | Henri

...at the EAGE this year

Le grand hack!

It happened! The Subsurface Hackathon drew to @ magnificent close on Sunday, in an intoxicatir llustration fram Matt Hall keynote available here
GitHub for this mix of face image and seismic here

coffee, and collaboration. It will take some beating.

For the first time, EAGE organized a workshop about data sciences during its
main annual event in Paris this year. We can measure the way done by the
geoscientists for data science adoption in less than 2 or 3: our industry is
going fast!

Remember, two or three years ago, very few data sciences papers were
presented in conventions such as the EAGE, the SEG, the SPE or OTC and at
this time, most of them were high level and philosophical papers about the 3V
and how our industry should embrace the Big Data (sorry for the authors of
several exceptions to this rules!).

JERADATA.
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The way people interact with
subsurface data is changing.

TERADATA.



The way we do dato
management needs o
change too.

TERADATA.



Where data is stored

Well Data
archive
application

Borehole Data
archive
application

Seismic Data
archive application

Operational Data
archive
application

© 2016 Teradata

We can’t keep doing this

Where data is manually
manipulated

Where data is used

import

\anual file export and Subsurface

modelling
projects

<
N

Data Science
Projects

4. _________________________________________________
Minimal feedback loop for newly
created data
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Some of what we have seen:

« Data associated with wrong well
(or other entity)

 Units of measure not known or . DANGER DANGER DANGER DANGER
not consistent before combining N
datfa

« Incomplete historical data setfs,
no strategy to fill in the time gaps

. CAUTION _ CAUTION _ CAUTION _ CAUTION _

PSS

 Data thrown info a machine v - =
learning model before it is "~ DANGER _~ DANGER ~ DANGER ~ DANGER _
understood

Leads to WRONG ANSWERS!






Data lake, anyone?




What is a Data Lake?

12 ©2016 Teradata

A data lake is a collection of
sforage instances of various data
assefs. These assets are stored in a
near-exact, or even exact, copy

of the source format and are in
addition fo the originating data

JERADATA.



Hadoop is more than a data lake.
A data lake is more than Hadoop.

~
N

o

* Actually, a data lake is a design pattern, not a technology. A Data Lake doesn’t need
to use Hadoop at all. You could use an RDBMS, or a document store, or....
TERADATA.
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Gartner talks of 3 distinct styles of “useful” data lakes

Source: Gartner (July 2016) Source: Gartner (July 2016)

In-flow Data Lake Out-flow Data Lake

A data hub, bringing together disparate Most commonly used for new-real-time data
sources of data. Close in use to a Data from operational data stores (historians etc) to
Warehouse, but built on cheaper technology manage the flow of new data in, and serve it
for data infrequently used. up in the right format to the various systems

Substantial levels of data modelling required to that need that data.

make this easy to use for end users

© 2017 Teradata
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Source: Gartner (July 2016)

Data Science Lab Data Lake

Best for enabling innovation. Little
governance, just guard-rails. The data science
lab lake is available only fo a small, highly
skilled user population of data scientists usually
work side-by-side with specialists who can ask
the right questions and interpret the outcomes

JERADATA.



Avoiding a Data “Swamp”

Data In Data Lake Data Out
Acquisition Discovery & Development Consumption
& Y P
ﬁ Metadata, Modeling & Governance ]
L = ] 4 = =
B 4 o w & I . &
'“::i:',? u‘
@ b Tooling & Infrastruct QG
- il = & &P A il

Source: Gartner (July 2016)

The need for metadata, modelling
and governance does NOT go away

JERADATA.
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Data for Analytics: Define “Good Enough”




Prioritize Data Integration Labor and Investments

« Think about what level of data management is “good enough”

for the task at hand

* Prioritise knowing the

quality vs perfecting the
data quality

 Think about the end

user (and use) of the
data, and the
frequency of its use

[ evsorcaomer | oo megoe |
Certified 100% High
| Trustworthy 80% “'E
1 Proven 60% é
e oQ é Experimental 40% E
| = Rcw_r/high risk 20%  Low

JERADATA.



Define “Good enough” Data Management for your project

« Data lake to support a specific LI
group of users eg petrophysicists .-i =
for a one-off analytics project & B

« Data lake to support a specific ; - W
group of users eg petrophysicists w % -
for all future analytics projects a B g A

« Data lake for wide use, with
more data types supported

x
nol
=

o

1
s

i fme
= wp

Metadata, governance, Data Modelling
data cleansing

€

JERADATA.
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How do you manage a data lake?

19 © 2016 Teradata




Automating Data Prep — Data Pipelines

Old World

« Datais manually loaded
through “Import” options in
petrotechnical software
— Import procedure is

fixed/proprietary and only
perfect data will load

- You need to change the data
to match the software, rather
than the other way round

— Data loader must follow
correct procedure

- Human error can happen

20 ©2016 Teradata

New World

« Datais picked up from a directory
and automatically ingested into
the data lake through predefined
data pipelines
— Data manager defines the data flow
— Data engineer builds the pipelines

— Pipelines determine
- How to parse or split files
- What to index
- What to load to databases
-  What quality checks to run
— Pipelines automatically track lineage

JERADATA



Use A Data Lake Management Software Platform

Features

= _L Ingest

‘ = | Self-service data ingest with data cleansing, validation, and
™ automatic profiling.
=4 READ MORE ~
| —
= = Prepare
T — Wrangle data with visual sql and an interactive transform

through a simple user interface.

READ MORE ~

S Discover

e— Search and explore data and metadata, view ineage, and
profile statistics.

Kylo is a data lake management software platform and £
framework for enabling scalable enterprise-class data

lakes on Apache Hadoop and Spark. Kylo is licensed
under Apache 2.0 and contributed by Think Big Seemzg] Montor

Monitor health of feeds and services in the data lake. Track

Analytics, A Teradata Company CEES R

READ MORE ~

READ MORE ~

http://kylo.io .
= Design

Design batch or streaming pipeline templates in Apache NiFi

and register with Kylo to enable user self-service.

READ MORE ~

JERADATA.

21 © 2016 Teradata



Here’s one | built earlier - Data Pipeline for LAS

NiFi template to parse and load LAS files Installed as feed in Kylo to provide lineage

e = 0/0bytes @0 Q0 » 297 m3 A3 %18 £17:09:07 UTC Q

@ Navigate B
aa [k

-

&y Operate B
ST las
1] prcsssciop

ed89dd13-0150-1000-15a8-{57 2af 37bade

& > -3

NiFiFlow » las
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Master Data Management is one of those things

It doesn’'t matter whether you are building a
traditional data warehouse, or a data lake

If you have data from multiple sources that
you want to bring together, you need Master

Data Management

Master Data Management tools can support
you in managing the Well List, the Curve
Mnemonic List — whatever master and

reference data you need
Just get one.

© 2016 Teradata

Some things always require a bit of human intervention

Master Data
Management or Data
Governance?

Yes, Please.

¥au don't v o chooss botwaan
these twe eritleal pupeets of analylics.

ey IO BERT KiCH

JERADATA



OK, but isn’t there just one more problem?

| Data Points

Discussions from Teradata

WWW.TERADATA COM

Are there relics in your data

<o s o0t ¢ ey ==
HoB0@Line Nane: 1063240142500000 1425t raight About Us
HoB01Project Name: STI5211 Snorre 2015 529 ﬁu m E

———

try visionaries make some great data
points on the use of data analytics
and information discavery.

Contact Us

i Emant Us
Teracata.com

Follow Us.

10 CoOL T620¢ Satellites used field = nusber in constellation
15 COM10ffset positions reference point is 1st qun centre string of each array
16 CopISource Fire position s 6.37a (aft) of Array reference point
. 7 COBD2 If NAEA GST message is used the error ellipse standard
DVD Ta pe D|Sk 18 (0892 deviations in the T621# record are 1 signa
19 KO0 015518 10
2 HOIOL 1 0409000.000N 0000000, 000% 0000
Ho111 €050 - Norvay (offlnt'1 1924 78388,000 1.00000000 2970000000
2 Hou2 ies-84 WS84 6378137,000 1. 208.257223%
0120 -90.3  -10L13  -123.38 03330 0.0770 0.0 1.9940

1
2
3 He02Project Description:  34/4 & 34/7 0
4 HO0OMedia Specification: 2015 616 P Ukooa P2/ 1.1
5 HOGMCLient: statoil
6 | HogSGeophysical Contractor:WGe, SIODIS SATLOR
7 HOBOGPositioning Contractor:HGP
& | HOGOTProcessing Contractor: WGP
9 HOBLBLine Paraneters Vessel: 11 06820250, 0ONOOA4G350.00F 1180 2 25.00 0 1
1 HOO19 1 1 06B20259.00N 0946572500

" 1L (0001 Logged by TRIGGERFISH Version 2.8.3 build 2

. 2 (0001 GPS Age of Correction = T621# with DOP Type 5

13 (0001 if NMEA GPS GGA msg only is used,

Teraata Blogs

Topics.

Gontributors (72)

20 HOM4 1 1,00000000 U Zone 31 North ocute
25 HO15D 31 0000030, 006N 0030600, 000 00000200, 0ONORS00000. 00E 0.9996000000
% W21 8 021 RSS Feed
100 O e 2 5 MO B S5 e s e s Bl [ sethor PTG UL @ Linkedin
) Ctamel | (1 | Exiended | Exienal Tl g | ey 2 HO31A2 30 1 Y % w Twitter
Saowe | D [swn| S5 | e | e | Dus )| D) O Reond 3 Ho41STED BARO w1 [ @ You Tube
Heate [ ({ | P | e |(optona] (optons) Bk | F| Mo 3L HO41PORT BARO w 1 01 e emiaiel Bl
2 HeAiControl pod w 1 01 o
o Header, n Ho241Manual Port Baro 1 01
iequed et 36 1610 0.0 Posnet antenna at waterline Topics

Ref point
3 W20 TFish 2.0.3
n HI310 0.00  0.000
3% Han 01

Contributors (72)
I've been thinking a ot recently about remnants in language — speech patterns Chris Twogood (15)

A :g:ﬁ :: 4 and phrases we still use long after we have forgotten their original purpose. (You
T ; Dan Graham (7)
= i i [l 1 4 o | o o ] a mn gl 3 guessed it: my studies on the formation and change of human language are still
Exeasn | D3 L L L Blocks ) | Blocks ) | Blocks @ mpuse s . Daniel Abadi (5)
R foud R R R | R o o 7 going strong.) )
w111 301 9 Data Analytics Staff (15)
= taensd] JEn e el el We repeat the same phrases without any real understanding of their original i bl iow SR(IE)
L - S Y Imte ) meaning. You might describe a cruel individual as ‘ruthless”, even though the. Data Strategy Governance Staff (3)
- RSN word ‘ruth has fallen out of common pariance. Somehow these things live on de- Debi Hoser (1)

spite their original use having been lost. Like junk DNA .. of the appendix.
John Thuma (3)

This made me think about historical remnants that live on today within data Kevin Lewis (1)

management.
Marc Clark (4)

JERADATA.

24  ©2016 Teradata



Open Source = Collaboration not obfuscation

atures  Business Explore  Marketplace P

[ scipy / scipy-cookbook @Watch 15 KkStar 72 YFork 47
<> Code Issues 1 Pull requests 1 Projects 0 Insights ~

Branch: master+ | scipy-cookbook / ipython / LASReader.ipynb Findfile  Copy path

« We have a strong community of

1 contributor

Petroleum/Geo Data Managers

=

LAS reader

, .
° T h ere’'s a fair amount of o p en el mcerglscril o ol o CAS g A i e g 8 S

Canadian Well Logging Society page about this format for more information.

source code = oo i

The main class defined here is LASReader, a class that reads a ILAS file
and makes the data available as a Python object.
Page Discussion Read View source View history [Se2r a
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‘Wiki
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Open Source (“Free like Speech”) data ingest

Abllity fo access data should not be a competitive
advantage

JERADATA.
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Working towards the O&G Managed Data Lake

Jane McConnell

Practice Partner O&G , Industrial loT Group
Thing Big Analytics, a Teradata Company
Jane.mcconnell@thinkbiganalytics.com
+47 98282110

H My blog on Forbes
T My blog on Teradata.com
(5] Follow me on Twitter @jane_mcconnell

[ My profile
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