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Internet Enabling Remote Processing

By Alexander Mihai Popovici » Migration imaging; between those companies that will adapt
and Dimitri Bevc * Interpretation workstations; and survive, and those that will not.

* Interactive workstation processing;  Many exploration organizations, es-

MOUNTAIN VIEW, CA.—Two years and pecially smaller independents, have no

ago, the world got excited about the busi- ¢ Internet seismic processing. direct access to high-end seismic imag-

ness opportunities that a new “disrup- ing technologies because they lack the

tive” technology, the Internet, could cre- Infrastructure Technology resources to acquire and maintain the
ate. Disruptive technologies are the Holy  The Internet is an infrastructure tech- necessary software and hardware, or
Grail of venture capitalists, because theynology that is enabling the disruption of because their business model requires
have the potential to displace estab-many industries. But the Internet itself them to outsource the technology. Ex-
lished, mature companies with good is a commodity—a medium for deliver- isting commercial packages are targeted
management by startup companies. Theang services, disseminating information, to run effectively on workstations, not
startups introduce products that initially and doing business. Simply having anon large parallel systems, so they are
underperform the established productsinternet strategy or presence is no longerineffective for the high-end applications.
in mainstream markets, but have othera differentiating characteristic for a busi- As a result, only the central processing
new features that eventually lead to theness enterprise. The recent burst of thedepartments of large oil and gas compa-
displacement of older mainstream tech-dot-com bubble underscores this fact. nies can afford to employ large-scale par-
nology. The real market showed that selling petallel computers for imaging three-di-
The new products are usually cheaper,food or shampoo over the Internet is notmensional seismic data, and even these
simpler, smaller, more convenient to use,a high-tech enterprise with large barri- companies are outsourcing many of their
and are not developed by incrementalers of entry. needs.
improvements over existing products, There is a lot of talk about the New  The rest of the exploration industry
but by a new approach that initially has Economy versus the Old Economy. We outsources all large 3-D seismic imag-
worse performance than the leadingdo not believe there is a “new” or an ing projects to geophysical service com-
brands. Eventually, the performance of “old” economy, only the “real” panies. According to this outsourcing
the new products matches and then ex-economy-last year’'s economy, this model, the data are sent to the service
ceeds the performance of the mainstreanyear’s economy, and next year’s companies, which process the data and
products, and the extra features becomeeconomy. In a white paper, Bob Peebler,then deliver the final images after sev-
a compelling argument for replacing the vice president of e-business strategy anderal months.
status quo. The startup companies dis-ventures at Halliburton, argued the mar- . i
place large companies that do not incor-ket influence of the New Economy, not- INtérnet Seismic Processing
porate the new features in their product.ing that “Cisco has a market cap of $400 Internet technology has reached “criti-
New shareholder value is created in thebillion on sales of $19 billion and earn- cal mass” faster than any new technology
process, hence the interest of the vendings of $3 billion. Exxon has a cap of in recent history by reaching 50 million
ture capitalists. $306 billion on revenues of $241 bil- users in only five years. The energy in-
About 30 examples of disruptive lion and last year’s earnings of $13 bil- dustry alone spent $3 billion on Internet
technologies in various fields are given lion. Exxon, whose earnings are four technologies in 1999 , and E&P compa-
by Clayton Christensen, in his bodke times greater than Cisco’s, has only 75niessuch as Conoco have already used

Innovator’s Dilemma including: percent of Cisco’'s market capitaliza- the Internet for collaborative business part-
e Minicomputers replacing main- tion!” nerships and projects. Both Chevron and
frame computers; In the real economy, that means thatSchlumberger have established efforts to
 Arthroscopic surgery replacing Cisco is a factor four times overvalued! access, share and distribute well and seis-
open surgery; After the burst of the Internet bubble, mic data over the Internet. Computing re-
» 8.0-inch Winchester drives replac- Cisco’s market cap fell to $128 billion. sources for production processing and im-
ing 14.0-inch drives; The real economy always wins. aging of seismic data are outsourced by
* 5.25-inch drives replacing 8.0-inch Nonetheless, the Internet is a new andseveral major oil companies for both rou-
drives; disruptive technology that ushers in atine seismic processing and research. For
* Mobile telephone replacing wireline paradigm shift for many industries, and these applications, oil and gas companies
telephone; seismic exploration is among them. So usually purchase a set amount of central
» On-line stock brokerage replacing while in the long run Internet technol- processing unit (CPU) time and run their
full-service stock brokerage; ogy will not differentiate an enterprise own proprietary algorithms on the com-
* Digital photography replacing from its competitors, it will become a key puters. Access is usually provided through
photographic film; and component of daily operations, and thata fast dedicated network connection.
* Digital printing replacing offset component will have to be well imple- Internet seismic processing creates a
printing. mented to leverage the power and com-software infrastructure that enables geolo-
In geophysics, a few disruptive tech- petitive advantage inherent in the gists and geophysicists in any organiza-
nologies are: Internet. As in any paradigm shift, the tion to have direct control of depth-imag-

* Digital recording; disruptive technology will differentiate ing projects and to have access to remote
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FIGURE 1
Graphical User Interface for Internet Processing

Y e ————

& L MR B

Internet-based GUIs for re-
mote processing services al-
low the user to navigate the
remote server and examine
projects, datasets, flows, and

processing module param-
eters while interacting with

seismic data, velocity models,

migration CRPs and stacked
images, semblance panels,
etc.

large-scale parallel computers. By en- cessing creates a tighter coupling of pro-
abling remote access to large shared comeessing time with interpretation time by
puter facilities, Internet processing soft- giving clients the capability of setting,
ware overcomes the economical and op-controlling and verifying the data pro-
erational obstacles that prevent the vastcessing jobs during run time. Oil and gas
majority of exploration projects in diffi- companies can start interpreting data
cult areas to fully benefit from the rapid during the processing time, and there-
progress in high-performance computing fore, shorten the time to drilling deci-
and seismic processing. sion.
Internet processing technology prom- ; -
ises much shorter times between the aC_Paradlgm Shift o
There have been many significant

quisition of the data and the informed - Ve .
decision on where to drill. Internet pro- Paradigm shifts in geophysics, and the

FIGURE 2
System Architecture Components
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Web-based seismic processing seamlessly integrates the client-server paradigm over
the Internet.

industry is in the middle of another one
with the industrywide impact of e-com-

merce. The adoption of rapidly evolv-

ing Internet/intranet infrastructure and
platform-independent programming lan-
guages is allowing companies to take
advantage of the flexibility and technol-

ogy leverage inherent in this new infor-
mation paradigm.

While the brave new world of the
Internet and the associated information
technology explosion offer unprec-
edented opportunities, there are many
implementation and data security issues
that warrant attention. The challenges are
all surmountable by intelligent design that
leverages existing technology. The upside
for the geophysicist/user is a set of glo-
bally accessible processing and interpre-
tation tools available on demand, as
needed, without the burden of software
upgrades, equipment purchases and hard-
ware administration.

ALEXANDER MIHAI
POPOVICI
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Internet seismic processing technology server design allows processing systemsa private network.
integrates a graphical user interface (GUI)to leverage the “write once, run any-  Collaborative Internet seismic pro-
with state-of-the-art software applications where” capabilities of advanced GUIs cessing implements a new approach to
to give users a flexible and dynamic new and process management tools, whilecollaboration for explorationists. There
solution for processing geophysical datausing highly optimized seismic imaging are competing technologies that attempt
(Figure 1). Flexible client-server architec- algorithms running on specialized high- to achieve a similar result. One ap-
ture is the foundation for the technology. performance computers for the number-proach, for example, is to use an exten-
The user can access the processing syszrunching tasks. sion of the X protocol, designed to work
tem using a Java-enabled computer and The essential components of a globalover wide-area networks. Essentially,
standard Web browser connected to a lo-system architecture for Web-based pro-with such a configuration, there is a cen-
cal- or wide-area network. Server-side pro-cessing are schematically represented irtral geophysical application running on
cessing is used to control compute-inten-Figure 2. The key elements are the com-the server and there are thin clients ac-
sive applications such as 3-D depth mi- putational server, the client, and the cessing this application over the net-
gration, while the client builds processing Internet/intranet connection. Key featureswork. The thin clients are either
flows and conducts interactive quality con- include platform independence, multiuser standalone programs or Web browser
trol and model building. access, flexible security mechanismsplug-ins that act as an X server that the

Java is ideal for Web-based process-(such as user authentication and authoritemote central application uses to dis-
ing, since the programming language zation based on standard application pro-play its graphical output. While this ap-
was designed specifically for network- gramming interfaces), transparent en-proach has the advantage that the cen-
ing and is capable of dealing with secu- cryption, data compression, and ad-tral application runs without modifica-
rity and parallel distributed computing— vanced user interface capabilities. tion, the drawback is that network com-
both of which are key issues for geo-  The server launches and manages thenunication is slowed by a whole series
physical applications. The Java client- compute-intensive work flows. The seis- of X events (such as mouse moves) be-
mic work flows execute program mod- ing sent over the wire to and from the
ules written in a computationally efficient clients. If more that one client is involved,
language (such as C or Fortran) and areall clients must use the server as a relay,
compiled for a specific platform. The pro- further slowing user interaction and col-
cessing modules are efficient in process-laboration.
ing large amounts of data and can take Using Java for network communica-
advantage of parallel architectures andtion, a certain amount of computing is

- =
- '] distributed computing. transferred from the server to the clients.
The client is used to construct and man-While the most significant amount of the
‘ age (execute, interrupt, stop) work flows, processing is left on the server (an im-
DIMITRI ‘
BEVC

as well as display seismic sections, ve-aging computation, for example, is cer-
locity models, gathers and semblancetainly done on the server), the client
data sets, allowing direct data interaction handles most of the interaction-related
such as picking and velocity model build- tasks, such as generating the picks and
ing and editing (Figure 3). As an intuitive moving the picks within the data cube
GUI, the client masks all details related or browsing locally through the data
to the specific platform that the server andcube. When similar actions need to be
interpretation modules are running on. performed on the peer clients, only the
The user interacts with a mouse-driven control information is transferred over
interface, where the projects and the seisthe wire directly to the client(s), instruct-
mic modules (filters) are organized hier- ing it/them to replicate the actions. This
archically The GUI gives users access toresults in faster communication and an
a dialog system, where they can enter oralmost instantaneous real-time experi-
modify job parameters. ence.

Dimitri Bevc, Ph.D., is president arjd
co-founder of 3DGeo Development Inc.
He has performed research related |to
many aspects of exploration and deel-
opment geophysics, including imagihg
complex structures, wave equatipn
datuming, near-surface velocity es
mation, data interpolation, antir
aliasing of migration operators, an
linking time and depth migration i
media with lateral velocity variationg.
Bevc previously worked at Electromag-
netic Surveys Inc. as a geophysicist gnd Collaborative Processing Potential Advantages

crew chief, Lawrence Berkeley National  cojaporative Internet seismic pro-  Java programming and Internet con-
Laboratory performing research o cegsing essentially means peer-to-peecepts offer many potential advantages
bore hole electromagnetic and resistiv-  (ppp) technology applied to interactive to users. Internet seismic processing pro-
ity methods applied to monitor subsyr-  seismic processing. With the implemen- vides a software infrastructure that en-
face fluid flow, and at Chevron Explo-  tation of P2P, Internet seismic process-ables geologists and geophysicists to
ration & Production Services as a gep-  jng becomes a tool that facilitates the have direct control of depth-imaging
physicist involved with seismic proces-  communication between members of aprojects and to have access to remote,
ing and imaging. He is president of the geographically distributed exploration large-scale parallel computers as effort-
Bay Area Geophysical Society. Bgvc team, providing them with the tools that lessly and effectively as if they were
holds a B.A. and an M.S. in engine¢r- help them easily share information, re- employing a workstation linked to their
ing and geophysics from the Universjty gardless of physical distance betweencompanies’ own local-area networks.
of California at Berkeley, and a doctorgte  members of the team. Of course, teamThis overcomes the economical and op-
in geophysics from Stanford Universit members’ workstations must be able toerational obstacles that often prevent
access one another over the Internet omany exploration projects in difficult ar-
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FIGURE 3
Remote Work Flow Management and Image Display
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Multiple data sets can be viewed concurrently over the Internet, allowing a remote user
to QC processing jobs, interpret results, build velocity models, and perform processing
tasks such as picking or editing.

eas from fully benefiting from high-per-
formance computing and advanced pro-
cessing algorithms.

These resources can be made glo-
bally available wherever there is Internet
access. The geophysicist can be in the
field, and use computing resources from
a central location, or collaborate with
geographically remote colleagues and
team members by accessing and exam-
ining the same data files and processes.
For shipboard processing, satellite data
links can allow land-based geophysi-
cists to quality control and process data
as it is acquired using the ship’s com-
puters.

Internet-based processing can also
speed processing turnaround times and
optimize results because it allows the in-
teraction of interpreters at all stages of
data processing, and gives them the abil-
ity to make changes and alter the process-
ing sequence as the job evolves. This is
especially critical in velocity depth
model building where interpretation in-
put can be critical to obtaining the best
depth-migrated image.

Another main advantage is that geo-
physicists are freed from many time-con-
suming software and hardware issues,
such as operating system or software
compatibility. With the latest software
technology and processing tools, along
with the high-performance computing
resources required to run them, built in
to Internet processing services, geo-
physicists can concentrate on their core
competencies: applying theleoscientific
expertise to help their companies attain
their exploration and production goals.
a



