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3 BACKGROUND TO THIS WORK

The National Data Repository (NDR) Data Quality Metrics workstream was created during the NDR11 event in
Kuala Lumpur in October 2012. From the data quality breakout session that was held, participants not only
shared their data quality issues but also stressed their desire to see something concrete emerging from this
workstream that could help resolve data quality issues.

An Initial Working Group (IWG) was then set up comprising the named authors of this report. The IWG
continued the work after the 2012 conference with some participation from the larger virtual community. At
the 2014 NDR Conference in Baku, the “I” in IWG was dropped and IWG became simply WG.

The progress of this Workstream is shown in Figure 3.1 below. The key activities during each NDR starting from
NDR11 in Kuala Lumpur in 2012 where the focus was on understanding the issues around data quality that
everyone was facing. These issues were consolidated as part of the breakout session and the work progressed
towards the compilation of a number of introductory slide packs on data quality metrics and business rules
during 2012 to 2014. Details can be found in Appendix 2.

Data Quality Evolution Staircase

Inventorize & Define Way Implementation Trusted Data &
Understand Forward Planning Robust Analytics

STAVANGER NORWAY
Nlﬁ 7= & I B
NATIONAL DATA REPOSITORY
. 2017-2019/20

BAKU AZERBAIJAN_}._ - Define, design & carry

out implementation in

2014-2017 NOCs

Data quality
transparency drive

Development of the

Data Qualit
2012-2014 Guidelines y Define architectural
] and quality
Documentation of key requirements for big
data quality issues data analytics
Basic Data Quality v
Primers prepared 1-2 breakouts to cover
3 breakoutsto cover i) businessrules
i) businessrules, _ development,
. i) tools and i) Implementation
Breakout to listand :
; . dashboards and planning
categorize data quality ... .
iii) data correction
problems
process

Figure 3.1: The Data Quality Evolution Staircase

At NDR14 in Baku in 2014, three breakouts were held to work on i) Business rules, ii) Tools and dashboards
and iii) Data correction process. Details of these breakouts are in Appendix 1. With the input from these
breakouts, work during 2014-2017 focused on developing data quality metrics guidelines that could be used
by anyone who needed to implement a data quality metrics program. This report is a product of that work.

The next step in this work is about implementation and will be the focus for NDR2017. Data does not create
value until it is used in business activities and workflows. However, getting to the point where data becomes
a viable and trusted asset to use effectively in these workflows requires the holistic and rigorous approach and
methodology that our guides will be focusing on.
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When an organization builds up and maintains its storehouse of quality data and implements a governance
process based on transparency through metrics and dashboards, possibilities open up. Easy access to good
data, integrated workflows that do not get interrupted due to missing data, significant reduction of people
time associated with looking for and checking data are among some of the immediate benefits. While these
benefits can be quantified and can form a compelling business case, it is a subject in itself and will not be
addressed in this guide.

Quality data lays the groundwork for us to take the next step forward in capitalizing on the new technologies
available in the area of data science and analytics. Good decision making can only be based on good data.
While it is true that decisions are mostly made in the face of uncertainty, the role of the data professional is
to ensure data is as reliable as it can be to minimize uncertainties for decision makers.

The next frontiers are clearly big data analytics, machine learning and cognitive computing. This makes it even
more compelling to start implementing a data quality metrics program so that while we start to resolve those
data issues and challenges that have plagued us for the last 30 years, we also position ourselves to tackle new
challenges and set up more opportunities to create value in our organizations.
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4 THE CASE FOR CHANGE

When we look at implementing new methodologies, processes or tools, we need to have a good business
case that is based on an understanding of the current situation and its shortfalls compared with the benefits
that the new approach will bring. The net result must show a positive difference, perhaps not immediately
but certainly over the short to medium term.

This holds true for data quality metrics. For some, this is already a coherent portion of their holistic data
management strategy. However, for many, this is still a new area that needs a compelling reason for it to
be adopted and implemented. Management needs to have a clear understanding and even more important,
a roadmap, as to why this will create business value, how it will be achieved and by when.

In this section, we will address the why part by looking at three important aspects as discussed below. The
guestions of how and when is something we will tackle in Part 3 of this guide which covers
implementation.

4.1 IMPACT OF DATA ON BUSINESS EFFICIENCY

For many years now at data management conferences, we have been hearing the figure of 60% quoted as
the time that geoscientists spend looking for and quality checking data (Figure 4.1.1).

Training $4°/o)
Meetings (5%)

Coffee breaks (5%)

Vacation (8%)

Looking
for data

(60%)
Useful work (18%)

Figure 4.1.1 Distribution of time spent during an average day (from: Managing Data Assets to
Improve Business Performance. P.C. Lesslar and F.G. van den Berg, SPE, Sarawak Shell Bhd.
Journal of Petroleum Technology, May 1998.

This figure of 60% is still occasionally used today and it is a reflection on the fact that, over the past 20 or
S0 years, there have been very few papers dedicated to studying the quantified effect of data on business
efficiency. The majority of papers simply mention that data issues have a “substantial” negative impact on
the business and that addressing these data problems will result in “significant” business value.

Data management is still an important part of any business and this is because management fully realize
that data is a significant contributor to the business. However, as data managers, we cannot continue to
depend on subjective statements if data management is going to be a recognized driver of business value.
It is meaningless to talk about data science if we are unable to explain how data contributes to the
business in a quantifiable way.

Therefore, going forward, the impact of data on the business needs to be addressed in a more structured
and quantifiable way. This quantification must become an inherent part of the way that data is managed.

In 2011, an excellent study 22 was carried out under the sponsorship of CDA (Common Data Access),
United Kingdom. In this study, an attempt was made to quantify the value of data and it explored various
data inter-relationships and workflows from a business perspective and how these contribute to an
understanding of the subsurface. This is shown in figure 4.1.2 below.
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Figure 4.1.2 Simplified Model of Data Value (from: The Business Value Case for Data Management
— A Study. Results. Published by Common Data Access Limited (CDA) United Kingdom, 2011) 2

However, because of the nature of the study and its inherent limitations, the resulting numbers generated
were largely based on feedback and the opinions of workers about relative values (Figure 4.1.3)

mData | |
OPeople

BTools

OProcess

Average

Values

38.5%

32.7%

I I II 15.1%

1

Figure 4.1.3 Participant’s individual estimates of what creates subsurface understanding (from: The Business
Value Case for Data Management — A Study. Results. Published by Common Data Access Limited (CDA)
United Kingdom, 2011) 2

In a separate presentation to IQPC, but based on the same study, Fleming ® presented the following
conclusions —

Study Outcome:

- 73% of the value of E&P activity comes

from understanding the subsurface

- Data provides 38% of this understanding

Therefore, combining 1 and 2:

- 28% of E&P value is from Data!

Data = Data Management
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The conclusion that 28% of E&P value is from data is a significant and useful finding and is helpful in
terms of supporting data management project proposals.

However, data in Upstream E&P is very diverse and comprises over a hundred individual data types used
at various points in the entire life cycle. In Part 2 of this guide dealing with Business Rules, we cover 18
of the fundamental data types. The playing field is therefore still very large. While it is useful to know
generally that more than a quarter of E&P value is from data, we need to be more specific about how
different data types contribute to business value. This is because some data types are used much more than
others and therefore contribute relatively more business value. Examples of these are basic well logs,
checkshots, deviation and well header. And when the availability and quality of these data types is poor,
the negative impact on the business is greater.

Figure 4.1.4 depicts a typical example for a basic data type such as checkshots. By separating out the data
collation and quality control components from the business interpretation component, we can study
typical user transactions in greater detail and look at areas of possible improvements. The example shows
a 50/50 split between data and interpretation but in the data components, it could possibly be improved by
up to 90%. Requirements gathering will always be needed as teams review business goals and define
appropriate data needed. Some time will still also be required to access and pull in relevant data into
project spaces.

What the example shows is that a large amount of time is spent just getting data prepared for
interpretation. What it also implies is that for each data gathering, the QC step is repeated. Repeated
guality checking of data in an organization is not uncommon but it results in significant time wastage and
possible risks as QC then gets necessarily done by individuals who may not be qualified to do so.

Requirements ; Data Quality . Cniarmi .
Gathering Data Searching Control(QC) Example: Seismic To Well Tie
7% 53% 40%
Requirements Gathering & Search Data QC & Review Interpretation
< 50% > < 50% —
= "~10% ==l ~90% .
Requirements Having quality (fit-for-purpose) data always
and some data available in a managed single source makes it
searching will easy to implement easy data access for users.
still be required. This makes possible improvements of up to 90%.

Figure 4.1.4 Quantifying data downtime and potential improvements.

When we start to get more specific about data and its contributions to the business, we can start to tabulate
and address the improvements that can be seen in the business as a result of making good data available
and accessible. Understanding how data impacts the business and being able to show clearly how and
where this happens is a crucial improvement requirement for data management. It will not only create a
stronger business focus but will also enable a more quantified and scientific basis for new methodologies
going forward.

The challenge that we have always had as data managers is that small improvements here and there in data
get lost in the thousands of attributes and rows of data that we have and we have little idea how each step
adds to the whole.

This is why transparency is so critical to data management and data quality activities.

15



4.2 TRANSPARENCY OF DATA ASSETS

Databases are notorious for being hidden from all but those that work directly with them through
specialized interfaces or via query languages like SQL (Structured Query Language). This means that it is
not possible to know the overall health of data in a database and any information on the quality level of
data is usually gleaned through applications that interface with the data. Users mostly come into contact
with data through the applications they use and if the data is poor in quality then they understandably feel
extremely uncomfortable. They have no idea how the rest of the data is and can only assume the worst.
Other data which may be of good quality is also assumed to be poor because there is no information to say
otherwise. It usually needs just one bad experience for people to decide not to trust the data.

This is a common experience and all of us have heard people making blanket statements such as “..the
data is rubbish..”. At times worse expletives have been used depending on the level of frustration felt by
the person making the comment.

If we step back in time and look at the period before we had computers, all data about a well was kept in a
well file. This was usually a fairly extensive folder containing all kinds of information sheets pertaining to
the well. In some cases people managed to structure and organize these well files in a consistent way but
mostly it was progressively filled as information became available. The significant thing about those times
was that we seldom if ever heard anyone complain about “rubbish data”, if data were found to be wrong
or missing in a well file, people would update or just look elsewhere and if they found the missing data,
would add it to the well file.

With computers and databases, when someone comes across data errors, they are more likely to lose
confidence and stop using it than to do something about it. So why is it that we have become
technologically more advanced yet have moved backwards in the way we think about data?

The answer is the transparency and empowerment that is missing with today’s databases. Users today
have little control over what they can retrieve from databases and for the data they retrieve, they have
little information about what they get and even less control over what they can do about it if they find
errors. In many cases, they may not even know that the data exists and even if they do, where the data is
stored.

While we cannot address all these issues at once, the first thing we need to provide is data transparency
giving users a clear understanding of the data they work with.

The basic tenet for data quality management is not to provide good quality data throughout but to provide
data of known quality. For various reasons, it may just not be possible to quality check certain data types
or records. It may be that the data is very old and there are no more reference reports about it, it may be
that the data has been exchanged and certain relevant reports are missing. Therefore what is important for
users to know is the quality level and reliability of the data they are accessing. They can then decide how
they will work with it and what else they need to do to reach the business decisions they need to make.

There are other aspects of data that also require transparency to help workers in an organization at all
levels to optimize the way they work with data. These include information on availability, completeness,
timeliness and metrics among other things.

The most effective way to create transparency about data is via a dashboard. A dashboard is simply a
visual interface to what one would like to show about data and can take different forms depending on the
results to be shown. For a data quality metrics initiative, the dashboard should then be focused on
displaying the level of quality of the data.
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Example Data Quality Dashboard
Business Teams
Data types / \

| Query SctName | Tvpe Lﬁl&ﬁ A B C D E F G H
@M[ datatype 90.0]  95.0|  38923.0| 141485.0 219232.0 179813.0 547160.0 8083.0 139417.0 447303.0
Liroe-Lepth 1342.0 1059.0 14651.0 1649.0 54092.0 726.0 8854.0 11968.0
96.6 99.3 93.3 99.1 90.1 91.0 93.6 97.3
AAA AAA AAA AAA YAA AAY AA AAA
(3)|Earmation Tops datatype 90.0)  95.0 608295.0( 936564.0| 4069835.0| 2521585.0| 4470170.0( 71720.0( 1198380.0| 5571120.0
23955.0  10181.0 91639.0 46544.0 22126.0|  2915.0 13638.0 92125.0
96.1 98.9 97.7 98.2 99.5 95.9 98.9 98.3
AAA AAA AAA v AAA AAY VAA VAV
@Mw datatype 90.01  95.0|  43608.0 47378.0 164842.0 79362.0 3978.0 545683.0 249982.0
85.0 2418.0 3648.0 992.0 104.0 1712.0 5747.0
99.8 94.9 97.8 98.8 97.4 99.7 97.7
yyv AAA AVYA A AAA vy yyv A\AAZ
@az::m datatype 90.0|  95.00 207620.0| 538844.0 806556.0|  7212.0 117806.0( 1221882.0
Honzons Faults 19072.0  18895.0 52738.0 489.0 2800.0 68455.0
93.6 96.5 93.5 93.2 97.6 94.4
VAA VA AAA AAY AVYY vy AVA YyYy
()| el Headers datatype 90.0]  95.0]  43452.0( 81288.0| 238046.0| 138744.0| 716652.0( 7452.0(  789508.0|  873184.0
1525.0 3638.0 9922.0 13816.0 47282.0 350.0 17838.0 83964.0
96.5 95.5 95.8 90.0 934 95.3 97.7 90.4
AAAJ AAA VAA v VAA VA \ALY AAA

IQM stands for Information Quality Metrics

141485.0 | Total records polled
[] Good quality 1059.0 | Total errors found
|:| Medium quality 99.3 | Quality percent
. Poor quality A A A | Trends : Monthly, Weekly, Daily

(1-(1059/141485))*100 = 99.25

Figure 4.2.1: Example dashboard utilizing a traffic light setup (green=good, amber=suspect, red=poor) and displaying data types across
organization units A-H. (From: Scalable Data Quality Monitoring. Philip Lesslar, Presented at PNEC 14th International Conference
for Petroleum Data Management, May 18-20, 2010, Houston, Texas

In the example in Figure 4.2.1, the dashboard displays the quality of data types across different business
teams. Although only 5 data types are shown here, there could be any number of data types shown
depending on which data types are considered important for the business. By displaying quality results in
this way, it can be quickly seen which team areas need intervention. When all cells in the dashboard are
green, it is business as usual. Amber or red are triggers for action to address those data records that need
to be corrected based on the implemented business rules. This example is just one of many different types
of dashboards that can be implemented.

Once we have a dashboard or a set of dashboards implemented, the next level of transparency is to show
what progress looks like. Dashboards such as figure 4.2.1 are snapshots in time and only show the current
view of overall quality of the data. In a data quality metrics initiative where there are many activities
taking place over a period of time, often over a few years, it is extremely important to have a mechanism
where progress over time can be displayed as an aggregated and summarized view of all the combined
data quality improvement activities.

Without the means for tracking progress, it would be very difficult to set targets and develop the
implementation plan.
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4.3 STABLE FOUNDATION FOR DATA SCIENCE AND ANALYTICS

With the impressive availability of new, easily accessible data analysis and data science tools combined
with a robust infrastructure and compute power, we have the capability to make so much more use of data
to gain business insights than ever before. However, powerful tools are of little use if the quality of data is
poor. If data are missing, there is really not much that great software can do. If data is available but the
quality is poor, then applying statistical techniques to it and developing all kinds of interesting probability
distributions and hypotheses is not going to be very meaningful. Worse still, the results may look
impressive and based very much on science but are more than likely to be wrong. Making decisions based
on bad results that look good can be very costly for the organization and for personal reputations.

With an eye to the future, it is imperative that data quality starts to be addressed in earnest in a structured,
systematic and repeatable way through the extensive use of metrics. Data quality cannot be a hit or miss
effort or even a best endeavor by a few passionate individuals in an organization. It has to be embraced as
a fundamental requirement of data which drives decision making and has to be pushed from the top levels
right down to the work floor.

Analytics and analytics dashboards are very much in vogue as we see these frequently presented at data
management conferences. If implemented without due regard to data quality in source databases, the risk
of misleading results is high as mentioned above. Let us explore this.

Requires
quality data to
be available

|
a [ » e
Corporate
Databank . .
Stack : | Decision
/ N\ 1 |
1 1
1 |
1 1
1
Data ! M Data Viz &
Extraction I [l Analytics
1 |
-Mapping : :
-Extraction
\ J -Cleansing
-Standardising Cleansed / Qced data
v -Quality control does not flow back to the Right
* . corporate banks Intervention

@
I .
...@l“

Note: The Data Mart starts to have better quality data than the official
corporate databank

Figure 4.3.1: A typical analytics architecture

In Figure 4.3.1 above, we have a typical analytics architecture where the desired visualization dashboard
is shown on the right of the diagram. What happens at steps 1-4 will be described in some detail below:

1. Inorder to store the data needed for the analytics dashboard, a data warehouse is usually required
where a highly de-normalized structure (typically a star schema) is implemented. This kind of model
provides for high frequency data for which trends and plots can be meaningfully displayed. This data
structure needs to be fed and filled with the required data.

2. There may be one or more source databases that feed the data warehouse. In an enterprise, source
databases are typically the official corporate databanks where data which has been quality checked are
stored. However, in many organizations this is not the case and it is where the main weakness of the
implementation will be. This is the point where the Extract, Transform and Load (ETL) mechanisms
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will be implemented. Toolkits and scripts to enable ETL will be implemented at this juncture and will
involve aspects of data mapping, extraction routines, some data cleansing, standardizing and quality
control. Once all the ETL conditions have been applied, the data will be extracted from the corporate
databank stack and loaded into the data warehouse. At this point, the quality of data in the data
warehouse can be said to be slightly better than in the official data stores.

3. Data from the data warehouse is pulled into visualization components and organized appropriately in
the dashboard.

4. Data that is now in the data warehouse has gone through some data cleansing and preparation based
on the ETL rules that have been implemented. This data almost never goes back into the corporate
data stores. The reason is that in step 2, the data moves from a more complex data model to a simpler
one. Not all the data is needed and some are not used. To now move the data from the simpler data
warehouse back into the corporate data stores which have more complex data models will require data
attributes which may no longer be available. Trying to get the data back to the corporate data stores
not only presents a significant challenge but also defeats the purpose of having corporate data stores
which are supposed to be the official sources of data.

The above example describes just one instance of an analytics implementation. In a typical large
organization, there will be many data analytics implementations. If every one of them draws on data from
corporate data stores that are inconsistent and unreliable, the problem is compounded. It should be
abundantly clear the data quality needs to be addressed at the source data stores and then fed to other areas
where the data is used without further quality checking or cleansing.

In other words, a data quality metrics program is essential for building the groundwork for data science
implementations while addressing immediate business needs for fit-for-purpose data.
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6 APPENDIX 1: NDR2014 BREAKOUT SESSION — DATA QUALITY METRICS

Minutes of the Data Quality Breakout session held at the NDR2014 Conference in
Baku, Azerbaijan, 29" September — 3™ October 2014

Overview

The NDR2014 conference was held from 29 Sep 2014 — 2 Oct 2014 in Baku, Azerbaijan. The breakout session
for “Data Quality Metrics” on day 2 (22 Oct 2014) of the conference was preceded by a short presentation by
from PETRONAS explaining data quality in the context of NDRs (Fig.1 below) and how the breakout sessions
would be organized (Fig.2). The full presentation pack is available from the conference proceedings and is
also available on the Energistics website.

DQ in the context of NDRs

Data asset

integrity et ’\
Quality G
. e(
metrics of
data s N
Investment submitted
attractive
Fit-for-
Externalinvestments purpose
quality
levels
¥ Enhanced Data
re putation Trusted Data management
to external Asset workstreams

parties

Transparent
& ongoing
monitoring
Shorter
decision
making

lead time Project

ready data

The EP value chain

Figure 1 — Data quality metrics in NDRs showing both the internal and external considerations

Breakout groups, objectives, deliverables

Data correction
"Going Green”

Business rules
library

e e e

Objectives

*  Understand what business
rules are
Review proposed structure
Review existing rules list
Define additional rules (eg
20 more)
Agree on SIG virtual
structure and roadmap to
next NDR

Deliverables:

+ 20 additional business rules
Agreed S1G working Faci
structure
Roadmap to next NDR

Facilitator
Helen Stephenson

Objectives

Understand the working model
of a DO tool
Understanding how business

rules are implermented and used

Discuss the presentation of
results ina D dashboard
Develop and agree on a
dashboard for NDR purposes

Deliverables:
DQ Dashboard mockup for NDR

ilitators
Jill Lewis / Philip Lesslar

Objectives:
* Discuss the data correction

workflow

* Review the requirements for

business rules in order to
facilitate data correction

* Develop and agree the

workflow needed to ensure
data corrections {include rales
& responsikilities)

Deliverables:
+ Data correction workflow
* Requirements for business rule

Facilitator
* Ugur Algan

Figure 2 — The 3 breakouts for the data quality session.
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Preparation of the breakout session prior to the conference was done by the IWG (Initial Working Group) that
came together at NDR2012 in Kuala Lumpur. The IWG comprises:

- Helen Stephenson

- Jill Lewis

- Ugur Algan

- Philip Lesslar

The Breakout Sessions
Three breakout sessions were held simultaneously, each one focusing on a different aspect of the full lifecycle
of data quality metrics. These three breakouts were:

BREAKOUT FACILITATOR

Data Quality Business Rules Helen Stephenson
Data Quality Metrics Tools and Dashboards Jill Lewis & Philip Lesslar
Data Corrections & Going Green Ugur Algan

Table 1 : The 3 DQ breakout sessions and their facilitators

Breakout 1 — Data Quality Business Rules
Objectives:

1. Understand what business rules are

2. Review proposed structure

3. Review existing rules list (printed copy)

4. Define additional rules (e.g. 20 more)

5. Agree on SIG virtual structure and roadmap to next NDR
Deliverables:

1. 20 additional business rules

2. Agreed SIG working structure

3. Agreed roadmap to next NDR

Breakout 2 — Data Quality Metrics Tools and Dashboards
Objectives:

1. Understand the working model of a DQ tool

2. Understanding how business rules are implemented and used

3. Discuss the presentation of results in a DQ dashboard

4. Develop and agree on a dashboard for NDR purposes
Deliverables:

1. DQ Dashboard mockup for NDR

Breakout 3 - Data Corrections & Going Green
Objectives:

1. Discuss the data correction workflow

2. Review the requirements for business rules in order to facilitate data correction

3. Develop and agree the workflow needed to ensure data corrections (include roles & responsibilities)
Deliverables:

1. Data correction workflow

2. Requirements for business rules
1. Data Quality Business Rules — Summary of discussion
Following a brief introduction and discussion by Helen Stephenson who facilitated this breakout, all present
understood the concept and objectives.
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Participants

Name Organization Email
1 | Helen Stephenson Stephenson & Associates hs@s-and-a.com
2 | Richard Salway Well Data Manager - CDA rsalway@cdal.com
3 | Abraham Oseng Technology Specialist, Ghana aka.obeng@gnpcghana.com
4 | Malcolm Flowers Snr Technical Advisor, NZ malcolm.flowers@mbie.govt.nz
5 | Uffe Larsen System Developer, Denmark ul@geus.dk
6 | Calisto Nhatugues Geologist, Mozambique calisto.nhatugues@inp.gov.mz
7 | Sylvester Nguessan Data Management (Geophysicist) snguessan@ petroci.ci
8 | Gianluca Monachese Director Business Development gianluca@kadme.com
9 | Jan Adolfssen Geologist, Data Manager jasa@nanogq.gl
10 | Lee Allison Director, Arizona Geological Survey | lee.allison@azgs.az.gov

Table 2 : Attendees for data quality breakout 1 — Business Rules

Additional rules
It was decided to concentrate on rules for well header data as this was the area most familiar to the group.

Defined 8 additional business rules — there was not enough time to do more
e Spud date must be earlier than completion date
e Spud date must be earlier than abandonment date
e Spud date must be prior to or equal to current date
e Completion date must be later than spud date
e Completion date must be prior to or equal to current date
e Abandonment date must be later than spud date
e Abandonment date must be prior to or equal to current date
e  Well name must comply with the country standard

General well data quality requirements
e The well unique ID is a unique identifier which never changes — it is not a well name with inherent
meaning
o  Well bores for the same “well” need to be grouped together

Contributions

USA - USGIN - U.S. Geoscience Information Network (Lee Allison) and UK-CDA (Richard Salway) promised to
contribute the work they have done.

http://schemas.usgin.org/models/ - Common content models to share information

Proposed structure
e Some rules are errors which must be corrected, e.g. spud date cannot be later than completion date
e Some rules are warnings - things to verify e.g. spud date earlier than 1900
e A good definition of each data attribute is essential

Different organizations will pick the rules they need for their purposes and implement them in different
ways
For example:

o Implement rules directly in the database

e |mplement in validation tools

e Use rules to merge data from different databases.
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Working structure

All present promised to try to use the Energistics collaboration site to comment and/or contribute
Other collaboration tools currently used by participants in this session are Basecamp and Trello.

Road map to next NDR

Business rules are the first step — the group felt it was too early to comment on next steps especially as they
had not been able to attend the other data quality workshops run in parallel.
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2. Data Quality Metrics Tools and Dashboards — Summary of discussion
For this session, the group numbered 22 including the 2 facilitators Jill Lewis and Philip Lesslar and had the
following objectives & deliverables:

Objectives:
1. Understand the working model of a DQ tool
2. Understand how business rules are implemented and used
3. Discuss the presentation of results in a DQ dashboard
4. Develop and agree on a dashboard for NDR purposes
Deliverables:
1. DQ Dashboard mockup for NDR

Participants for this session are shown in the group picture below.

i ] > O R S 22

1. Kapil Jonjega 7. Angus Craig 13. Eric Toogood 19. Aygun Mamedova
2. Jack Walten 8. Natalia Rakhmanina 14. Tatiana Vassilieva 20. Rena Huseyn-zade
3. Johanda du Toit 9. Gleb Khanuntin 15. Henri Blondelle 21. Irada Huseynova
4. Gustavo Tinoco 10. Edem Mawuko 16. Marianne Hansen 22. Philip Lesslar

5. Ferdinand Aniwa 11. Alexander Kosolapov 17. Jill Lewis

6. David Atta-Peters 12. Daniel Arthur 18. Mikhail Leypunsky

Internal

In order to seed ideas and to set up the constraints for the discussion part of the session, a short
presentation was given that included:
- how data quality metrics tools work in an organization and the key features it needs to have,
- the kinds of dashboards needed and their purposes
- the kinds of roles and responsibilities needed
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(Note: Please refer to the presentation pack entitled “NDR 2014 DQ Breakout 2-DQ Tool and DQ Dashboard” for the details.

The facilitators then solicited ideas and comments from all participants concerning key business drivers for a
data quality tool and dashboard design in their organizations. The following list was the result:

Round One : DQ Tools & Dashboard Designs — Key Business Drivers
- Improve quality
- Datain one place
- Project data utilization
- Integrate — federated and pull together when needed (where you can find the data)
- Seeonamap
- Checking on compliance to standards
- Online access (licensing rounds)
- Dashboard in map form + audit trail + trends
- Trusted set of data
- Standardization of seismic headers
- Broader range of data for XM (exploration), PE (petroleum engineering), RE (reservoir engineering),
PR (production), OP (operations)
- Confidence in data quality (confidence intervals, reduce user time)
- Quality, consistency (of process) & access
- Empowerment of users to develop data quality rules
- Submitted data to comply to standards (metadata completed)
- Checking of legacy data
- 1) Finding, 2) Trust
- Define what “Fit-for-purpose” means in the EP Value Chain
- Synchronization between master project and working projects
- Good work process on data correction needed

Round Two : DQ Tools & Dashboard Designs — Dashboard Requirements
- Granularity
- Known quality
- Project, corporate & master database dashboards
- Visualization styles — By data types, NDR specific
- User friendly — needs specification of what user friendly means
- Lookback + audit trail + increasing volume of data

The list from the session on “Key Business Drivers” provides an overview of how data quality dashboards are

perceived and can be used to set some expectations. It will be a useful reference list for when we get to the
development of dashboards and work on the kinds of results that are needed.

Conclusion:

From the round two brainstorm on “Dashboard Requirements”, the group decided at the end that the
visualization style for the first dashboard should be “By data Types”.

A general feedback from the group was that this one hour session was too short.

The list of participants and contact details are given in the table below.
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Participants —

Name Organization Email
1 | Kapil Jonjega Schlumberger kapil.joneja@slb.com
2 | Jack Walten Interica jwalton@Interica.com
3 | Johanda du Toit dutoitj@petroleumagencysa.com
4 | Gustavo Tinoco gftinoco@anp.gov.br
5 | Ferdinand Aniwa fk.aniwa@gnpcghana.com
6 | David Atta-Peters Ghana
7 | Angus Craig UK Katalyst angus.craig@katalystdm.com
8 | Natalia Rakhmanina Geoleader natalya.rakhmanina@geoleader.ru
9 | Glab Khanuntin d.reijnhoudt@gazprom-
international.com
10 | Edem Mawuko edem.mawuko@petrocom.gov.gh
11 | Alexander Kosolapov | Geoleader alexandr.kosolapov@geoleader.org
12 | Daniel Arthur daniel.arthur@petrocom.gov.gh
13 | Eric Toogood eric.toogood@npd.no
14 | Tatiana Vassilieva Schlumberger TVasilyeva@slb.com
15 | Henri Blondelle CGG Veritas henri.blondelle@cggveritas.com
16 | Marianne Hansen mmh@geus.dk
17 | Jill Lewis Troika jill@troika-int.com
18 | Mikhail Leypunsky mbl@slb.com
19 | Aygun Mamedova BP jimadrury@hotmail.com
20 | Rena Huseyn-zade BP - Azerbaijan husern@bp.com
21 | Irada Huseynova BP - Azerbaijan husei0@bp.com
22 | Philip Lesslar PETRONAS Philip.lesslar@petronas.com.my

Table 3 : Attendees for data quality breakout 2 — DQ Metrics Tools and Dashboards

3. Data Corrections & Going Green — Summary of discussion
This session was facilitated by Ugur Algan. The session consisted of 8 participants as shown in the table
below.

Objectives:

1. Discuss the data correction workflow

2. Review the requirements for business rules in order to facilitate data correction

3. Develop and agree the workflow needed to ensure data corrections (include roles & responsibilities)
Deliverables:

1. Data correction workflow

2. Requirements for business rules

In the introductory pack, an example data correction workflow was shown as strawman for the discussion.
This is shown in Fig.3 below.
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The breakout group felt that the above workflow was confined only to a data quality dashboard situation
where data issues are highlighted. They felt that the workflow should encompass a broader flow from the time
when data are created until the time when it is published or delivered to the right parties. This is reflected in

Fig.4 below.

Data Correction Workflow

Actlvnty Data Quality Database Data Value Data
Coordinator | Custodian Owner Definition
Owner

1) Data Issues
highlighted in data
quality dashboard

?—.

2) Trace source of errors

in database

3) Work out remedial
action

(con)

4) Execute remedial

action

5) Review in data quality

dashboard 2

@ Execute

EXE @
EXE @

EXE

Contribute/Support

Figure 3 — Example data correction workflow

Data Correction Workflow
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(RDC)
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Technical Data
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Technical Data
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Verify &
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Figure 4 — The new workflow proposed by breakout group 3
(The names below need to be verified)

Name Organization Email

1 | Mehman Yusufov Azerbaijan, geologist SOCAR mehman.yusufov@socar.az

2 | Vahid Jafarov Azerbaijan, geologist vahid.jafarov@socar.az

3 | Aleksa Shchorlich Russia, BDM Data sherbichalex@mail.ru
Management

4 | Ngwako Maguai South Africa, Snr Tech mngunin@petroleumagencysa.com
Compliance Officer

5 | Joseph Justin Soosai PETRONAS josephjustin@petronas.com.my

6 | Samit Sencurta UK ssengupta@geologix.com

7 | Julian Pickering UK jpickering@goelogixsi.co

8 | Ugur Algan Volantice ualgan@volantice.com

Table 4 : Attendees for data quality breakout 3 — Data Corrections and Going Green
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In summary

The data quality breakouts were well attended with a total of 40 participants across the 3 sessions. Data
guality remains a common issue in E&P companies — NOCs and I0Cs alike. Therefore any kinds of solutions
and results that are produced by our NDR community can be effectively used. Transparency, governance and
sustainability are important aspects that keep surfacing in this space.

We started the breakouts with a number of identified goals and deliverables. The following Fig.5 summarizes
the outcomes from the 3 breakout sessions:

» Breakout deliverables
20 additional business rules
Agreed SIG working structure
@) Roadmap to next NDR
@) DQ Dashboard mockup for NDR
O Data correction workflow
@ Requirements for business rules
* General deliverable
* NDRs following the proposed workflow - current and 2016 target

Figure 5 — Summary of achievements in breakouts against targets
Next Steps towards NDR 2016, Houston
There will be quite some work to be done in the coming two years before the next NDR in Houston 2016. The
deliverables are summarized below:

» The WG will consolidate all the discussions and will upload it to the collaboration site (Minutes of
meetings)
* WG will work through Energistics to explore an improved collaboration space
*  We all need to increase global participation and collaboration
* Business Rules:
* Ongoing buildup of the library
» Separate into logical categories (data types, activity type etc.)
* Develop documentation and “soft version”
*  Compilation of a DQ Metrics Starter “Kit”
* Include work done to date
* Guidelines on how to get started
+ Example implementation & experiences
*  What are the essentials and pitfalls
* Tools assessment and fitting to your needs etc.

Business rules in DQM - How it makes sense

| Business Rules | | Data Quality Metrics Tool / Dashboard

)

Build up

Extract to

required ;
data types Better internal

R data quality

ND
O / (track quantified benefits)

of the :
Better quality of
NDR »O »_> Operators data submitted
business (track quantified benefits)
rules \
librar .
y O Service Build utilities into

companies tools for these
(track quantified benefits)

V

Once standardized, it makes it easier for compliance

Figure 6 — The rationale for business rules

In Fig.6 above, the case for business rules identification in the data quality landscape is shown. When data
quality is addressed in a holistic manner, business rules are but one component of the data quality program.
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However, it is a very important component as it describes the way that the business checks its data and forms
the basis for how metrics will be developed and incorporated into tools that can then ensure transparency of
data quality.

As more and more business rules are defined and used in different tools and services in a consistent way, the
value chain of data progressively improves in a consistent and measurable way. It is an upward spiral and we
need to look for the tipping point that will ensure sustainability in this effort going forward.

But before that can happen, we all need to get this work up to its next level as defined in the action items
above. 2015 will see most of that happening and we hope to see more participation from the NDR DQ
community.

Prepared by:
The NDR DQ WG
- Philip Lesslar
- Helen Stephenson
- Ugur Algan
- Jill Lewis 20" March 2015
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7. APPENDIX 2 : NDR11 DEFINING AND MEASURING DATA QUALITY

Minutes of the Data Quality Breakout session held at the NDR11 Conference in Kuala
Lumpur, Malaysia, 22" October — 24" October 2012

Overview

The breakout session for “Defining & Measuring Data Quality” on day 1 of the NDR11 Conference was very
well attended (24 participants). The group spent the hour in lively discussion around the points which had
been set up by the organizing committee. There was a lot of energy to go into depth in some of the discussion
but this was constrained by the amount of ground the group needed to cover. It was agreed that any detailed
discussions were to be taken outside of the session.

Group Picture
The group picture below shows the happy participants after the breakout session (which is always a good
sign). The list of names and email addresses follow:

1) Choo Chuan Heng, 3) Armando Gomez, 5) Richard Wylde, 6) Kapil Joneja, 7) Jess Kozman, 9) Fanny Herawati, 11) Helen Stephenson, 12) Sarah
Spinoccia, 15) Ali Alyahyaee, 17) Chan Kok Wah, 18) Andrew Ochan, 19) Jill Lewis, 20) Hairel Dean, 21) Lim Teck Huat, 22) Ugur Algan, 23) Philip
Lesslar, 24) Deano Maling

Note to participants:
If you are not identified, please find yourself in the picture and send me an email to tell me which number you are.
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Participants —

(Facilitator)

Name Organization Email

1 | Helen Stephenson Stephenson & Associates hs@s-and-a.com

2 | Andrew Ochan Petroleum E&P Departemnt, a.ochan@petroleum.go.ug
Uganda

3 | Marco Cota National Hydrocarbons marco.cota@cnh.gob.mx
Commission, Mexico

4 | Fanny Herawati Navita Origo Solutions fanny.herawati@navitaorigo.co.id

5 | Melissa Amstelveen Staatsolie Maatschappij mamstelveen@staatsolie.com
Suriname

6 | Sarah Spinoccia Geoscience Australia sarah.spinoccia@ga.gov.au

7 | Jess Kozman Mubadala Petroleum jess.kozman@mubadalapetroleum.com

8 | Ugur Algan Volantice Ltd ualgan@volantice.com

9 | Richard Wylde ExxonMobil, UK richard.j.wylde@exxonmobil.com

10 | Cyril Dzreke GNPC (Ghana) sc.dzreke@gnpcghana.com

11 | Lim TeckHuat Sarawak Shell Berhad, teck-huat.lim@shell.com
Malaysia

12 | Hairel Dean PETRONAS hairel.samad@petronas.com.my

13 | Deano Maling Sarawak Shell Berhad, deano.maling@shell.com
Malaysia

14 | Choo Chuan Heng Sarawak Shell Berhad, chuan-heng.choo@shell.com
Malaysia

15 | Iman Al-Farsi Ministry of Oil and Gas - Oman | iman.alfarsi@mog.gov.om

16 | Jill Lewis Troika International, UK jill@troika-int.com

17 | Henri Blondelle CGG Veritas, France henri.blondelle@cggveritas.com

18 | Armando Gomez Schlumberger, Malaysia agomez1@slb.com

19 | Kapil Joneja Schlumberger, Indonesia kapil.joneja@slb.com

20 | Giuseppe Vitobello ENI Iraq giuseppe.vitobello@eni.com

21 | Gareth Wright Woodside Energy, Australia gareth.wright@woodside.com.au

22 | Chan Kok Wah Murphy QOil, Malaysia chan_kok wah@murphyoilcorp.com

23 | Ali Alyahyaee Ministry of Oil & Gas - Oman alyahyaee@mog.gov.om

(Scribe)
24 | Philip Lesslar PETRONAS Carigali, Malaysia | philip.lesslar@petronas.com.my

The deliverables of the session were :
Summary of discussions
Agreement to arrange first collaboration

Agree the next steps

Discussion Points as set out in the guide notes :

agrwnE

Which standards are needed to ensure that data is reliable?

Which data quality problems are most commonly experienced?
Which data quality standards should be prescribed?

How can data quality standards be successfully enforced?

How can data quality be measured?
o What do we intend to do with the metrics?
o How do we collect metrics?
o Are there automated tools available to find/summarize metrics?

Logistics :
Given the short time of 1 hour for the session, it was agreed that a maximum of 10 minutes would be
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alotted per topic. In addition, the 3 deliverables (Summary, agreement to collaborate & next steps) would be
captured in parallel as ideas materialized. The group was asked to keep that in mind and consciously look for
conclusions.

2 flipcharts (FC) were used, FC-1, on which the 3 deliverables were written and FC-2, to capture the outcome
for each of the discussion points (1-5). The facilitator requested for a scribe to man FC-2, while he manned
FC-1 and managed the session. Ali... volunteered to scribe and did a great job of it.

A presenter as was also requested. Ugur Algan volunteered and also did a great job presenting the team’s
findings.

In order to capture the list of attendees, a sheet was handed around to collect names, companies and emails.
And to supplement this list as well as have a souvenir of the session, a group picture was taken at the end of
the session.

The facilitator suggested that the first follow up would be to send all participants the group picture and
summary of the team’s discussion. This was agreed.

Notes on discussion points :
1. Which standards are needed to ensure that data is reliable?

A brainstorm approach was taken and the group was asked to identify, based on their practical
experiences, which were the biggest issues they typically face. The rationale then is that this will
translate into the priorities for the standards that are needed. This list below was considered by the
group to be listed in order of descending importance :

Completeness

Follow published standards

Quality of metadata (and standards needed)

Awareness of standards between regulators and Opcos

The minimum standards for each data type (This arose from comments regarding

inconsistency of data entries. Minimum standards for data types would ensure a basic

consistent set of data defined as essential for the E&P business)

e Standard validation of the data (This points to another aspect of consistency. Similar to the
previous item but focused on standard validation sets which also implies the use of standard
reference data)

e Archiving standards

2. Which data quality problems are most commonly experienced?

The following list was collated:
e Completeness of metadata and data
e Correct exchange standard
e Correct science
o This refers to the technical correctness of the data.
e Provenance of the data
o What are the sources in terms of databases or providers?
e Location of the data

o Refers to where in the target data model it actually goes.

o This has implications for integrity and correct retrievals if the data footprint is not
consistent within a data model (database), i.e. a query to retrieve a particular type of
data will get some but not those which are kept in a different location in the data
model. The worst part is that people may not be aware of the existence.
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o This also has implications for data connectivity and workflows, which may fail
because the data connectivity scripts address data in expected tables and attributes
and those attributes stored in a different location will cause the script to fail.

Conflicting data

e Multiple versions (duplication of data)
Currency of data (e.g. pipelines which are crucial from a business continuity and safety
perspective)

o Reference data ranges

o This may pertain to a set of standard reference data e.g. well class

o This may also refer to range limits which are reasonable e.g. lower & upper limits for
gamma ray logs readings such as 0 to 120 api units.

Which data quality standards should be prescribed?

It was felt that this question was directly relevant to the previous Q2, and that the identified issues
should automatically lead to the standards to be prescribed. Hence, not much time was spent on this
item and only the following additional points were captured :
e Location data
o This has been covered by the OGP and the team agreed that synergy with the OGP
Geomatics Committee was important. Action: NDR DQ Collaboration Group
(described below) to connect with Richard Wylde.
e Seismic Exchange and SEG. Action: Jill Lewis to revert on details.
e Compliance to the standards
o Further discussion on standards and compliance discussed in item 4 below.

How can data quality standards be successfully enforced?

This was considered by the group to be a very interesting and important topic to address. While some
suggestions were about seeking agreements from operators, the general consensus was more about
collaborating to develop agreed standards for global use, which were useful, realistic and achievable.
The following points reflect the outcome of the ensuing discussion:
e One global completeness checklist
Data standards and requests need to be contractual
Rewards & penalty egg the PETRONAS CCI (Contractor Compliance Index)
Automated validation at the vendor side e.g. the Brazil example
Acknowledgement or receipt of data
Roles & responsibilities of NDR staff plus competency framework
Feedback from NDRs to operators on compliance levels

How can data quality be measured?
a. What do we intend to do with the metrics?
b. How do we collect metrics?
c. Are there automated tools available to find/summarize metrics?

There was not enough time to deliberate this question within each of the subtopics above. The
following points were compiled :
o GIGS - Geospatial Integrity of geosciences Software (Ref. Richard Wylde)
o Identify the key data types
o In E&P, we have a large number of data types. A list of the main data types that are
considered important, consistently used by all, would be very helpful to NDRs and
operators.
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o Data Quality Business Rules Catalog (Ref. Philip Lesslar)

o Data quality metrics are becoming more and more important to bring sustainability to
data management efforts. Any organization that embarks on developing and
implementing data quality metrics goes through the same effort of identify the
business rules that are then translated into queries in an DQ application.

o A common list of industry standard business rules that address the main data types
would save much of the upfront work

o Work is being planned in PETRONAS Carigali to set up a collaboration of
organizations to work on this business rules catalog, in concert with Energistics

o Data quality vs data quality process (Ref. Ugur Algan)
o Data quality metrics to help with enforcement
e Improvements on automated tools

o SEG format checker (Troika International)

o InnerLogix (Schlumberger)

The deliverables of the session were:
e Summary of discussions
o The team went through all the recommended steps as laid out in the guide notes.

e Agreement to arrange first collaboration
o Formed the National Data Repository Data Quality (NDR DQ) Collaboration Group, with
initial working group of :
= Jill Lewis
= Ugur Algan
= Helen Stephenson
= Philip Lesslar (Secretary)

o This working group will do the initial work of defining the scope, list of possible projects,
operating model and will solicit members from the various NDR representatives. Target
completion date for the scoping was agreed to be end 2012.

o Other actions discussed were:

= Guidelines for recording & ingestion of seismic field data (Invitation to participate)

= Energistics Workgroup on Metadata (review and participate)

= SEG & OGP are working on the development of seismic files common metadata.
This is also something that may be worthwhile to participate in.

e Agree the next steps
o Circulate these meeting notes and souvenir picture to all participants
o NDR DQ Collaboration group to connect and work on the actions described above. In
addition :
= Create a forum
= Keep interested parties aware
= Set up communication plan
= NDR publishing of checklist / guidelines
o IAIDQ AP (International Association of Information and Data Quality — Asia Pacific
Chapter)
= Join the IAIDQ (International : www.iaidg.org Asia Pacific : apac.iaidg.org)
= Contact person : Philip Lesslar
= Set up an SIG (Special Interest Group) within IAIDQ to address some of the above
items.

Prepared by:

Philip Lesslar
31% October 2012
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