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Computing Capabilities Key
To Managing Business Trends

By Bill Bartling

MOUNTAIN VIEW, CA.-Business
driversintheoil and gasindustry are pro-
ducing important technology trends that
will affect the next 10-20 yearsin explo-
ration and production. The driversarefi-
nancial, with companies emphasizing
margin over production and recovery
factor over discovery success. Asset ra-
tionalization will increase, allowing ma-
jor players to shed underperforming as-
sets to smaller companies with less
overhead, thereby improving the bottom
line of both categories of companies.

A major key to achieving thiswill be
collecting, transporting, analyzing, un-
derstanding and sharing vast amounts of
new types of datato model the real-time
behavior of the subsurface. Real-time
analysis alows timely intervention into
operationsthat if |eft running suboptimal-
ly, would irrevocably deflect the trend to-
ward the negative. The technology to de-
fine and support thiswill offer a catalyst
to new efficiencies, achieved in the shad-
ow of increasing cost, increasingly dis-
tributed and limited technical talent, and
flat commodity prices. These technolo-
gies must first pay for themselves with
operational savings, and second, leave
the substantial gains from improved re-
covery and higher production rates undi-
luted by new infrastructure investments.

Larger companies have been aggres-
sively investing in high-performance
computing and visualization technolo-
gies as key to not only exploration, but
also to increased production from new
and existing wells as supercomputing,
long-distance collaboration, networking
and desktop capabilities continue to ex-
pand. Independent companies will see
important gains in access to information
and the technology to use it cost effec-
tively. The major multinational and na-
tional companies are promoting the full
automation of oil and gasfields, remote-
ly managing complex and hazardous op-

erations through robotics, real-time data
acquisition and analysis, and large-scale
collaborative visualization.

But the main business driver remains
consistent: the need to analyze larger and
larger data sets to add accuracy and pre-
cision to very expensive decisions.

Expanding Data Volumes

Oneway toincrease economic produc-
tivity of oil and gasfieldsisto add data
derived from producingwellstotheanaly-
sis and decision-making process. Data
volumes on producing fields have grown
exponentially over the last decade, from
tens of megabytesto the point where geo-
physicists are now commonly working
with tens of gigabytes of data. The only
effective way to analyze these massive
datavolumesisin large-format visual en-
vironments. Understanding 100 gigabytes
of datain aspreadsheet format isvery dif-
ficult, but analyzing the same datain avi-
sual format is easy and time efficient.

Drilling success rates have increased
dramatically with high-performance com-
puting and visualization technologies,
especialy in exploration, wherea 10 per-
cent success rate has been the historical
average at most companies. Using high-
performance computing, some compa-
nies are now recording exploration suc-
cess rates as high as 70-80 percent!

Datareprocessing isadominant trend
in the industry. Seismic data provide pri-
mary information that can bereprocessed
to create attribute fields, and a number
of companiesare creating secondary pro-
cessing systems that create new seismic
volumes from legacy data sets. These
data are the cornerstone of the new busi-
ness model and act as digital guides to
geological interpretation and reservoir
modeling.

The process starts with an amplitude
seismic volume 1-10 gigabytesin size,
and then adds one or more attributes rel-
evant to the physics of the reservoir, cre-
ating a new computational solution and

increasing the volume size proportion-
ately. Calculating athird attribute results
in a commensurate increase in the vol-
ume of information and even more val-
ue to the management of the operation.
Thisis currently done using batch pro-
cessing as well asreal-time analysisin
visualization applications that have the
ability to attach attribute-calculating al-
gorithms to interpretive probes. Each of
these newly created attributes offers new
insights into the characteristics of the
reservoir.

New Technology

New technology that passes a cube
through seismic volumes is now part of
virtually all advanced visualization pack-
ages. This capability has rapidly become
a standard part of the interpretation
process, accelerating time to decision by
orders of magnitude. An algorithm can
be associated with moving the cube so
that the volume computes another attrib-
ute, adding additional decision-relevant
information with each new attribute, all
the while increasing the size of the over-
all data volume. All the data are stored
in the memory of the computer and vi-
sualized in real time, typically in large-
format, theater-type rooms. Adding full
immersion to these environments ex-
pands the interpreter’s scope and further
accelerates his ability to derive critical
insights from the data.

High-performance processing, visu-
alization and 3-D applications have
greatly advanced interpretation capabil-
ities from 10 years ago, when inter-
preter’s still had to make numerous as-
sumptions about reservoir rocks and the
types of fluids they might contain. To-
day, earth scientists have actual meas-
urements that can provide direct infor-
mation about thereservoir, and tomorrow
they will have real-time views of how
fluids pass through reservoir rock to the
well bore and up the casing, and even on
through the pipeline to the refinery.
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Simply put, theindustry has advanced
from assumption to knowledge, and op-
erators are now applying that knowledge
to take appropriate actionsto deliver sig-
nificant new financial gains. High-per-
formance computing and visualization
provide the infrastructure for rapid mod-
el updates, analysis and collaboration,
leading to more effective decision-mak-
ing and resourceallocationin exploration
and production management programs.
Thenet result isincreased returnson cap-
ital investments by drilling fewer wells
to access more oil and gas and better
managing the reservoir to recover addi-
tional hydrocarbons.

FutureTrends

Automation, including having robot-
ic equipment on the platform remotely
managing oil fields—especially in haz-
ardous environments—offers a number of
advantages. Automation takes people out
of harm’s way, but more importantly, it
allows fields operations to be managed
much moreeffectively by using real-time
dataand modifying the behavior of fields
using feedback loops to the robotic
equipment.

Thisispart of avision for the future
that is now coming together, with many
companies developing prototype prod-
ucts or early releases. Clearly, the de-
ployment of subsea completions has
been greatly aided by remotely operated
vehicles, and new capabilities are on the
horizon. The ability to utilize robotics
for operational support is gradually be-
coming reality, step by step.

In the future, many wells will be
drilled and produced by remote com-
mand and control, with digital video
cameras and digital sensors providing
viewsand acquiring information that will
be handled by high-performance com-
puting and large-scal e visualization tech-
nology, allowing remote management
and operation as new data are acquired.
Along with evolving trends in robotics
and remote operations, next-generation
sensors and communications structures
are also developing rapidly.

In line with Moore's Law, which pre-
dicts that the power of computing tech-
nology will double every 18 months,
computational capability continues to
grow remarkably both on the desktop and
in the computing room. In addition (and

principally because of thecomputer gam-
ing industry), the industry is seeing im-
pressive advances in graphics technol o-
gies, focused mainly on fast polygon
computation and rendering.

AsaccurateasMoore'sLaw hasproven
for processor speed, however, it has not
held true for system architectures, where
performance as measured in application
throughput has not kept pace with CPU
clock speed. Asaresult of the disconnect
between processor speed increases and
system architecture standards improve-
ment, supercomputing continues to be
strong in parallel, and the advent of 64-
bit Linux™ systemsin avariety of forms
will push the envelope even further.

While the CAD/CAM world moves
to commodity desktops, the scientific,
technical and engineering markets—where
mission-critical activities are common-
place-till rely largely on high-perform-
ance machines for two reasons: the su-
perior quality of the graphics (especially
inrealism), and overall performance (both
speed and the amount of memory used
to produce full-motion models) com-
pared to desktop alternatives.

Graphics-Serving

Moore's Law suggests that achieving
the capabilities of supercomputers on
desktopsisinevitable, but Moore’'s Law
also applies to supercomputing. So the
desktop, no matter how fast and good it
gets, will never be as good as a super-
computer running graphics and other
computationally intensive tasks. Never-
theless, users still like to have as much
capability asthey can on the desktop. For
graphics, this means moving to graph-
ics-serving systemsthat provide arobust
ability to deliver the capabilities of the
graphics supercomputer to the desktop,
serving images across either broadband
or local- or wide-area (LAN or WAN)
networks. This capability gives a desk-
top workstation user more performance
capabilities than anything his machine
could ever accomplish on its own.

A key factor driving this strategy is
the cost structure of the computing en-
vironment. Information technol ogy man-
agers are reluctant to pay premiums for
high-end graphics machines for every
desktop, in spite of thefact that engineers
and scientists require them to do their
work. The solution is to provide the ap-

propriate level of technology to the task
and leverage the investment in high-end
systems by concentrating graphics capa-
bility inthe computer room, and then pro-
viding images to the desktop on an as-
needed basis.

Today’'s model of graphicsdelivery is
towork insideaLAN, but thisisrapid-
ly evolving into long-distance graphics
delivery as well. While images can be
sent from Houston to KualaL umpur, net-
work bandwidth limitations make deliv-
ery comparatively slow. However, new
software solutions are being created that
take full advantage of existing networks,
and with the cost of broadband steadily
decreasing, long-distance graphics de-
livery capability is coming into sharper
focus. Asthese two main elements of the
communication bottleneck are resolved,
companies wanting to connect experts
around the world can use distributed
graphic-serving technology to cost-ef-
fectively bring people together across
vast distancesfor real-time collaboration
and visualization.

High-Tech Solutions

Smaller independent oil and gas com-
panies, which typically do not have the
capital to invest in supercomputers, can
access high-tech computing and volume
graphics solutions using application and
data service providers (ASPs/DSPs).

Graphics serving can provide very
high-end supercomputing applications
and dataviewsto independentson atime-
feebasis. A few large, integrated ASPsare
beginning to offer these services based on
graphical serving. Soon, a small inde-
pendent will beabletologontoan ASP's
computers and pay afee based on com-
puting time used. DSPs provide “ pay-per-
view” access to substantial amounts of
data, and store and manage an operating
company’s proprietary data on a contract
basis. Thesekindsof businessmodelsgive
smaller operators the ability to compete
with much bigger companieswithout hav-
ing big-company capital resources. In
fact, even the largest oil and gas compa-
nies may eventually adopt the ASP/DSP
model to preserve capital and reduce the
cost of 3-D reconnaissance.

Halliburton and Schlumberger, among
others, have strategies underway to pro-
vide customerswith dataand applications
inASPand DSPformats. The benefits of
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these services are equally applicable to
smaller producers as to major integrated
or national oil companies.

In addition, ASPs/DSPs provide ac-
cess to online networks of consultants
and experts with substantial specialized
skills and field experience, allowing in-
dependents to leverage the Internet to
bring the best available data, applications
and expertiseto their projects. And ready
access to oil and gas experts is become
more important all the time given the
growing personnel crisisin the industry.

Theaverageageof anoil and gascom-
pany scientist isthe mid- to late 40s. The
magjority of the workforce-including the
most knowledgeable personnel-at the
typical oil and gas company is quickly
approaching retirement age, and there
are not nearly enough trained graduates
coming out of the nation’s universities
to offset the loss. Thisis causing alot of
stressin corporate boardrooms: How can

acompany continueto beacapabl e, tech-
ni cal-based organization when the bulk
of itstechnical talent is removed?

In response, companiesareincreasing-
ly using computers to capture their work
processes and experience bases so they
can be applied to future processes. Where
an employee may have once worried
about whether he would one day be re-
placed by a computer, corporate execu-
tives today are concerned about whether
that person’s skills can be replaced by a
computer. It is areality that companies
will soon have to face, and modernizing
their internal technology infrastructures
will help them prepare for the day when
they cannot hire enough qualified people.

High-performance computing and vi-
sualization technology hasalready proven
amagjor forcein advancing the industry’s
financial performance by increasing ex-
ploration success factors and optimizing
operations. L ooking forward, the future

will increasingly depend on advanced
computing systems to enable companies
to capitalize on their existing assets as
much as possible with a declining techni-
cal workforce. Thegood newsisthat tech-
nology can provide the infrastructure to
manage the explosion of data underlying
the new business methods, coupled with
the ability to analyze, view and share data
among disciplinary experts.

These advances will not be isolated
to the office, however. Thelong reach of
technology continues to make the world
smaller by the day, and is extending into
the planet’s last great frontier: the deep
ocean, where new major discoveries are
being found. In addition, these technolo-
gies will turn all operators into “day
traders’ by nature, supplying real-time
operational information that is fully up-
dated into operational decision models
and managed by centralized systemsthat
are connected to the world. O
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