Use Case

Oil and Gas Solution Brief
Using Big Data to Drive Innovation
Today’s leading Oil and Gas companies succeed or fail on their ability to efficiently
discover hydrocarbon deposits and produce more resources with minimal
environmental impact. This technically challenging process generates massive amounts
of data that possess multi-dimensionality and heterogeneity and drive the need for
complex analytics.
The processing and analysis of geoscience data are computing-intensive: One raw
seismic dataset is usually in the hundreds of gigabytes, resulting in terabytes once
numerous interpretations are finished. These geoscience analysis algorithms calculate
billions of data points with each run, and hundreds of these runs are needed to create a
clear, more accurate picture of the Earth’s subsurface and identify all of the major
components of the hydrocarbon systems.
CGG, a leader in fully integrated geoscience services, has been working with Objectivity
to develop new geoscience solutions by enriching Big Data with sensor-based Fast
Data. This solution brief looks at the changing landscape of sensor-to-insight data flow
facing geoscience organizations and describes solution patterns developed by CGG and
Objectivity for well and seismic data analysis around Hadoop that are capable of
managing and analyzing, diverse, Fast and Big Data.

Advances in Big Data Computing Technology
The Oil and Gas industry has been dealing with Big Data before the term gained in popularity.
However, it has been slow to adopt Big Data technologies based on scale-out computing
associated with data capture, data fusion and advanced analytics. The latest advancements in
technology accelerate the collection, simulation and sharing of geoscience data but also raises new
challenges of managing and analyzing data efficiently while preserving data governance.

What is Hadoop?
Hadoop is an open-source technology that allows

New computing technologies of Big Data that are improving geoscience data management and
analysis include:

organizations to collect, manage, and analyze very

(1)

large, typically unstructured data sets, which are

paradigms

partitioned into smaller subtasks using scale-out

(2)

computing technology. This divide-and-conquer

massive, multi-dimensional data sets while minimizing data movement by bringing applications to

approach is far more cost-effective and efficient than

data nodes

scaling up with legacy data management systems.

(3)

The Hadoop architecture consists primarily of two
major components:
(1) Hadoop Distributed File System (HDFS) for storing
and managing data, and
(2) A framework for processing, analyzing, and
managing clusters of computing resources in a
high-performance, parallelized form, such as
MapReduce, Spark, and YARN.

Cluster-computing architecture based on commodity server hardware to support scale-out
Hadoop systems for leveraging cluster-computing to cost-effectively capture and manage

Advanced data fusion technology for real-time data filtering, classification and abstraction

through a metadata repository to support sophisticated analytics with enhanced data governance
(4)

Sophisticated geoscience analytics to create better models of Earth’s subsurface faster

through use of richer, higher density data
The availability and abundance of fast, new data presents an enormous opportunity for geoscience
organizations to gain insight and customize geoscience analysis of all types better and faster than
before. CGG has a rich history of leveraging the latest generation of data management
technologies to meet the challenges of processing growing streams of data at new levels of
complexity, scale and speed to enable its clients to develop faster and more accurate decisions for
hydrocarbon exploration.

Use Case
CGG’s Big Data Solution with Objectivity
Many types of captured geoscience data are used to create models and images
of Earth’s structure and layers below the surface and to describe the activities
around the wells. CGG has undertaken pioneering effort to build advanced
data management platforms which provide the connection between Fast and
Big Data by linking high-value, historical data from data silos to fast-moving
in-bound streams of data from various sensors.
CGG’s JasonTM product initiative involving Objectivity set out to build a

What is Information Fusion?

common platform for its major geoscience analytical software. The data
challenge comes from having to integrate diverse geoscience data, such as

Information or Data Fusion describes the process of creating

geophysical, geostatistical, and petrophysical, and then provide reservoir

contextual insight on fast, streaming data and relatively static data.

modeling and simulation data on top of this integrated data set.

Early fusion work in the military focused on filtering, integrating, and
abstracting raw data from sensors, such as radar, sonar, and infrared, to

JasonTM PowerLog is a multi-well, multi-user, multi-interpreter software

rapidly build and update battlefield situational awareness.

designed to enable petrophysicists, geologists, reservoir engineers and others
involved in oil field appraisal and development to conduct fast and accurate

As deployment of advanced sensor networks continued to grow in

well log petrophysical analysis. It is designed to work the way analysts perform

multiple industry sectors (Industrial Internet of Things), both the

their tasks by letting the user drive the order of actions and the appropriate

underlying fusion architectures and terms were refined to describe the

amount of guidance. The software enables analysts to work on thousands of

broader process and best practices associated with developing context

wells with data physically located anywhere in the world, and its powerful

from primarily sensor-based streaming data and static data describing

visualization enables quick collaboration on important drilling decisions.

transactional, historical, and other enterprise information.

Objectivity/DB is a high-performance, distributed database purpose-built as a

Conclusion

data fusion system. It is designed around an object-based model and supports

The Oil and Gas industry is experiencing rapid market, competitive,

advanced analytics on real-time streaming data at Big Data scale. Objects are

and regulatory changes. Faced with an unending search for natural

used to model physical and intangible objects in real world, such as people,

resources and fluctuating global demand marked by pricing volatility,

equipment, places, and geoscience entities across various systems and

organizations need every ounce of insight they can produce. To

processes. Object-based modeling facilitates the creation and management of

support rapid decision-making in key areas, such as reservoir

attribute-level metadata to annotate and enrich datasets and objects with

modeling, seismic analysis, drilling and production optimization,

provenance, pedigree, geospatial, temporal, and other information.

insights must be delivered faster, with greater accuracy, and in a more

Objectivity/DB is used by CGG to provide a common data platform for several
JasonTM product lines. Objectivity/DB for Hadoop incorporates the ability to
support HDFS file systems for both read/write across distributed

cost-effective manner. To support this need, Oil and Gas companies
need tools that integrate and fuse diverse data sources into a unified
whole.

cluster-computing environments. This feature is designed for users requiring

CGG and Objectivity are leading this new effort to merge Big Data,

integration of Fast Data with Big Data. CGG recognized the growing potential

Advanced Geoscience Analytics, and Fast Data to bring new levels of

for use of Hadoop as part of an integrated data management and computing

efficiencies and value to its customers. In a world where the promise

platform to support their future data fusion and analytic requirements. The

of Big Data is beginning to be fulfilled, CGG and Objectivity are

scale-out computing model of Hadoop allows higher performance at lower

focusing on delivering this promise to the Oil and Gas industry to

cost for analysis of large, multi-dimensional data associated with geoscience.

provide best-in-class geoscience services through industry-leading
software for reservoir characterization and modeling.

CGG (www.cgg.com) is a fully integrated Geoscience company providing leading
geological, geophysical and reservoir capabilities to its broad base of customers
primarily from the global oil and gas industry. Through its three complementary
business divisions of Equipment, Acquisition and Geology, Geophysics & Reservoir
(GGR), CGG brings value across all aspects of natural resource exploration and
exploitation. CGG employs 8,500 people around the world, all with a Passion for
Geoscience and working together to deliver the best solutions to its customers.
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Objectivity, Inc. is a pioneer in high-performance distributed database platforms that power
mission-critical applications for the most demanding and complex data sources in the
enterprise. Objectivity delivers organizational agility at scale by enabling our customers to
enrich Big Data with Fast Data. With a rich history of serving Global 1000 customers and
partners, Objectivity holds deep domain expertise in fusing vital information from massive data
volumes to capture new revenue opportunities, drive competitive advantages, and deliver
better business value. Objectivity is privately held with headquarters in San Jose, California.
Visit http://www.objectivity.com to learn more.
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