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Persistent
Surveillance
Driving the Convergence of Strategic and Tactical

By Jeffrey K. Harris

Deterring future adversaries requires
a detailed understanding of their goals,
motivations, history, networks and
relationships on a scale that is broader,
and with a level of granularity, that is far
deeper, than the now-seemingly-simpler
bi-polar world of the past. No longer are
we, as a society, in the well-understood
realities of the Cold War, and thus,
strategies and capabilities must reflect
this new circumstance.

Today, the technology and people are
available to create a persistent global
information system. We believe that
internet-literate, knowledgeable,
imaginative workers, driving a broad
array of collection, command and
control, and analytic systems, will help
achieve this information dominance.
Capitalizing on this environment,
our focus is to provide our customers

Today, we in Lockheed Martin and our industry colleagues are faced with examining
the framework used to provide just-in-time comprehensive knowledge about the global
situation to an increasingly diverse set of customers. All of us recognize our turbulent
and volatile world is populated by a number of highly adaptive adversaries. These
adversaries understand the necessary vulnerabilities of a democracy, and will continue
to look for opportunities to exploit these vulnerabilities to gain distinct advantage.

Jeffrey K. Harris is vice president and managing director for Situational
Awareness Systems at Lockheed Martin Integrated Systems & Solutions. He
is also the Corporation’s senior executive point of contact to the national security
community and served with distinction in senior national leadership positions
for the U.S. defense and intelligence communities. He began his career with
the Central Intelligence Agency. Among his career highlights:

• President and general manager of Lockheed Martin Missiles and Space
Operations and the president of Special Programs.

• President of Space Imaging, the first company to commercially provide
high-resolution satellite imagery and information products of the Earth
for cost-effective solutions to today’s global business needs.

• Associate executive director for Intelligence Community Affairs and principal
advisor to the President on intelligence. Responsible for the integration and
coordination of programs across the different national and defense intelligence
agencies for the director of Central Intelligence.

• Assistant secretary of the Air Force for Space, also serving as director of the
National Reconnaissance Office, the organization responsible for the acquisition
and operation of all U.S. government space-based reconnaissance systems.

Jeffrey K. Harris, Vice President and
Managing Director, Situational Awareness
Lockheed Martin Integrated Systems & SolutionsBiographyBiography

real-time, tailored information via a
process that rewards information agility,
and utilizes both raw data and polished
information products.

The global war on terrorism, for example,
has blurred the lines between tactical
and strategic. We must anticipate that
any adversary will continuously search
for the effective means to attack our
nation, our people, our economy,
and our military and political power.

It is impossible to predict with 100 percent
certainty what nation or entity will
pose threats, given that the sanctuary
for terrorists is global. However, the
consequences of not being prepared are
grave and unacceptable. Fortunately, we
find that the technology, analytic skills
and resources exist to help avoid surprise
and it if it occurs, quickly mitigate it by
bringing force to overcome any adversar-
ies. This strategy has created a demand
for integrated information systems across
the intelligence community, operators
and decision-makers. In response, our
approach at Lockheed Martin is to bring
together a diverse set of skills from across
the company to design high-level, knowl-
edge-based system solutions to respond to
these unconventional, asymmetric threats
to our national and global security.

On a global basis there is the desire to
know something about everything. Future
wars will be deterred or fought leveraging
this information superiority. This effective
universal situational awareness capability
can be achieved, with a new spectrum of
collectors and knowledge management
capabilities that are guided and managed
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by next-generation analysts and operators.
We believe our responsiveness will
leverage the continuous preparation of
the battlespace—whether it is on the
ground, in the air, in space, or in
cyberspace—tactical or strategic.

For information and knowledge systems
to be successful in their operation, data
from a range of sources must be collected,
exploited, integrated and analyzed quickly.
This information must be comprehensive,
credible, precise, timely and useable.
Organizations will need to transform
elements of their tactical and operational
systems to derive maximum benefit.
In short, time is the currency of the
future. Persistent surveillance assets
with integrated activity model trending
capabilities will generate an up-to-date
view of what should be expected, and
provide necessary warning, when changes
occur that may warrant further action.

Information and intelligence must enable
action quickly and effectively. The timely
support of political and military actions
may be improved by having operators
and analysts responsively drive system
capacity, focusing on the necessary
fine-grained details. The objective for
our customers is to anticipate needs and
provide predictive intelligence, on a global
scale, to stay ahead of our adversaries.
From a technology perspective, we
believe, to achieve such deterrence, a
network must be built with the necessary
communications bandwidth, connectivity
and security mechanisms to enable input
and the categorization of data; provide
information assurance; view, use and
retrieve both source and product informa-
tion; maintain appropriate need-to-know
security; combine, display, analyze
and collaborate across customer sets;
and develop and share the common
operating picture. We, as a corporation,
are committed to supporting this national
strategy of forward deterrence with agile,
adaptable, responsive and horizontally-
integrated capabilities.

Then-presidential candidate George W.
Bush, in his September 1999 speech at
The Citadel, defined the strategy of
forward deterrence. He said, “Power is
increasingly defined, not by mass or size,
but by mobility and swiftness. Influence
is measured in information, safety is
gained in stealth, and force is projected
on the long arc of precision-guided
weapons. This revolution perfectly
matches the strengths of our country,
the skill of our people and the superiority
of our technology. The best way to keep
the peace is to redefine war on our terms.”

This message defines the Nation’s
objective for transformed capabilities,
utilizing a net-centric enterprise.

The architectural challenge is to develop
the most efficient framework and method-
ology to gain functional improvements
as soon as practical. There is an inherent
tension between the need to modernize
vertical capabilities as a matter of custom,
versus the ability to reap certain benefits
of horizontal integration across programs,
as a parallel priority objective. We believe
this requires mature system-of-systems
engineering processes and domain
expertise to not only develop new systems,
but also to deliver new capabilities via
spiral development and other engineering
approaches, which enable interoperability
and the timely delivery of actionable
information.

We must be cognizant of the implications
of only modernizing and not transforming.
Lockheed Martin’s system-of-systems,
architecturally-driven approaches
clearly articulate, by informed analysis,
the value in user terms of system perfor-
mance, including benefits of horizontal
coupling and interoperability. From our
capabilities in intelligence, surveillance
and reconnaissance to our strengths in
network and architecture development—
we are well positioned to assist this
transformation in partnership with
our customers.

Knowledge can provide tactical insight on
an adversary, but an integrated all-source
information system provides critical
details and knowledge into thinking
and patterns. This allows for a clearer
understanding of the circumstances—
providing an opportunity for alternative
strategies that may deter volatile
situations. This fundamentally requires
a dynamic and interactive knowledge base
and systems. In supporting our customers
in this vital endeavor, industry must build
open systems, which will deliver superior
knowledge and information rapidly and
decisively to the decision-makers and
operators. Lockheed Martin understands
both the customer’s mission and the
tools required to accomplish this objective,
and is well positioned to implement
horizontally integrated effects and
capabilities-based solutions. •
For more information about Persistent
Surveillance, contact Jeffrey K. Harris:
jeffrey.k.harris@lmco.com.

Coordinate, unify,

correlate and compress

information flows and

synchronize operations.



Admiral E. P. Giambastiani, Jr.
United States Navy

Commander U.S. Joint
Forces Command

Q
As Supreme Allied Commander Transformation,
and commander of U.S. Joint Forces Command, Adm.
Giambastiani oversees the mission of military transfor-
mation for the NATO alliance and U.S. armed forces.

Joint Forces Command is also responsible for providing
combat ready U.S.-based Army, Navy, Air Force and
Marine Corps forces to support the military requirements
of U.S. combatant commanders around the world.

Adm. Giambastiani’s assignments have included
several in which he was responsible for development
of new technologies and experimental processes, as
well as four previous tours in command. He commanded
Submarine NR-1, the Navy’s only nuclear powered deep
diving ocean engineering and research submarine. He also
led Submarine Development Squadron Twelve, an attack
submarine squadron that serves as the Navy's Warfare
Center of Excellence for submarine doctrine and tactics.
Established in 1949, Submarine Development Squadron
Twelve is the oldest experimental unit of its kind in the
U.S. military. The admiral also served as the first director
of strategy and concepts at the Naval Doctrine Command.

In addition, Adm. Giambastiani commanded the nuclear-
powered attack submarine USS Richard B. Russell
(SSN 687). He also served as the commander of Atlantic

Biography
Fleet Submarine Force, commander of Submarines Allied
Command Atlantic and commander Anti-Submarine and
Reconnaissance Forces Atlantic in Norfolk, Va.

Adm. Giambastiani’s other shore and staff assignments
include duties as an enlisted program manager on the
staff of the Navy Recruiting Command Headquarters,
Washington, DC, in the early days of the all volunteer
force; special assistant to the deputy director for intelli-
gence, Central Intelligence Agency; and, a one-year
fellowship with the Chief of Naval Operations’ Strategic
Studies Group. As a flag officer, he served as the deputy
chief of staff for resources, warfare requirements and
assessments for the commander of the U.S. Pacific
Fleet; director of the Submarine Warfare Division on
the staff of the Chief of Naval Operations; and finally
as the deputy chief of naval operations for resources,
requirements, and assessments.

Prior to his current assignment, he served as senior military
assistant to Secretary of Defense Donald H. Rumsfeld.

A native of Canastota, N.Y., Adm. Giambastiani graduated
from the U.S. Naval Academy with leadership distinction
in 1970. His decorations include the Defense and the
Navy Distinguished Service Medals. •

Admiral E. P. Giambastiani, Jr.
United States Navy
Commander U.S. Joint Forces Command

&A
Interview
Insights, Perspectives Gained From
Operation IRAQI FREEDOM
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U.S. Navy Admiral Edmund P. Giambastiani, Jr., is Commander, U.S. Joint Forces
Command (JFCOM) and Supreme Allied Command Transformation (NATO). As
the U.S. prepared for conflict in Iraq, Adm. Giambastiani established a Joint Lessons
Learned team of subject matter experts to observe, collect and analyze lessons learned
from operations at the joint operational level. Officers on the team were embedded in
the U.S. Central Command and had unencumbered access to observe operations there.
The team conducted over 1000 interviews during the ongoing operations as part of
their assessments. Adm. Giambastiani discusses some of the team’s findings and
lessons learned from Operation IRAQI FREEDOM.
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Q

Q

QWhat are some of the key findings
 of your team and the lessons learned
from Operation IRAQI FREEDOM?

Adm. Giambastiani: Our Lessons
Learned team focused on joint operations
and concentrated on issues that mattered
most to the joint warfighter, in this case
the Combatant Commander conducting
Operation IRAQI FREEDOM. We
examined how well service and special
operations force warfighting systems and
methods actually worked together as a
coherent joint team, including operations
with other U.S. Federal agencies and with
our coalition partners. As we considered
our preliminary insights, we concluded
that one overarching theme summarizes
the results of the joint transformation
that has occurred since Desert Storm:
what we have come to characterize as
the competing notions of Overwhelming
Force versus Overmatching Power.

Can you elaborate on those points?

Adm. Giambastiani: In Desert Storm,
for example, our military thinking was
to field Overwhelming Force to ensure
victory. Certainly, this entails fielding
well-trained and well-equipped forces,
which is as important today as it was
back then. However, the emphasis
was on numbers as befits a traditional,
attrition-based campaign. What our

observations in Operation IRAQI
FREEDOM tell us is that there
is another approach to modern
warfare. We like to describe this
new approach as the employment
of Overmatching Power.

How do these differ?

Adm. Giambastiani: Under this
construct, the emphasis is no longer
just on numbers – which remain
important – but rather on harnessing
all the capabilities that our Services
and Special Operations Forces bring to
the battlespace in a coherently joint way.
Advances in technologies, coupled with
innovative warfighting concepts joined
together by a new joint culture, are
enabling a level of coherent military
operations that we have never been
able to achieve before. The difference in
approach characterized as Overmatching
Power is based on the combined output
of new ways of joint warfighting, greater
integration of conventional and special
operations forces, and the use of old and
emerging capabilities by new concepts
of operations – all integrated through
new and more powerful schemes of
joint training. The emphasis now is
on the effectiveness of joint capabilities
employed at times and places of our
choosing to achieve strategic effects.

The insights and perspectives gained
from Operation IRAQI FREEDOM
emphasize four attributes of the
Overmatching Power theme that we
think are the keys to military success
in the 21st Century, and which should
continue to guide our joint transformation.
These four attributes are: Knowledge,
Speed, Precision, and Lethality.

What impacts did these key elements
have in determining the outcome
of OIF?

Adm. Giambastiani: In the area of
Knowledge, for example, we used three
times the number of Joint Surveillance
Target Attack Radar System (JSTARS)
hours in Operation IRAQI FREEDOM
as compared to Desert Storm. The
JSTARS system of OIF used increased
satellite capabilities and was connected
to new communications links that vastly
improved our forces’ knowledge of enemy
dispositions before and during operations.
What this means at the operational level
of war is that we could acquire more
information more quickly with a smaller
footprint: over 3200 sorties in Desert
Storm; fewer than 1700 in Operation
IRAQI FREEDOM. Put another way,
we had three times the information
output with about half the sorties.

Continued on page 6.
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Q

Q
Q

QDid we surprise the enemy with
the speed of our force movement?

Adm. Giambastiani: Yes. As for
Speed, our forces closed into the area
of operations in less than three months
as opposed to seven months in Desert
Storm. Similar to our advancement
in methods and capabilities for
“Knowledge acquisition,” we also
reduced our logistical footprint while
increasing the overall throughput because
of changes in methods and capabilities.
We used less than half the number of
ships to support our logistics campaign
in Operation IRAQI FREEDOM as in
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Desert Storm. Equally important,
the increase in “knowledge-centric”
capabilities noted earlier allowed for
increased speed of maneuver. This was
due in part to having over 40 times the
bandwidth capability of Desert Storm,
which allowed our forces to range more
rapidly over the whole of Iraq in order
to achieve a far more complex mission:
defeat and change a regime.

Precision targeting was a dominant factor
for the U.S. in the war – what conclusions
did the team draw from this?

Adm. Giambastiani: On Precision,
one of the top lessons learned – and
acted upon – was not just the precision
of weapon systems, impressive as that
was, but how information capabilities
allowed for “precision decision-making.”
Again using Desert Storm as an example,
we had about 30 Special Forces teams
working missions separate from the
conventional force 12 years ago. In
Operation IRAQI FREEDOM, we
deployed over three times as many
Special Forces teams, many of whom
were closely wedded to our conventional
forces. In several cases, these Special
Forces teams played instrumental roles
in merging the capabilities of both ground
and air forces. We not only had precision
munitions launched from air and ground
but also “precision decisions” to further
direct our smart weapons by the combina-
tion of Special Forces and Conventional

forces working jointly, armed with new
capabilities. The result is that we were
able to achieve our campaign objectives
using approximately one-seventh of the
air ordnance expended in Desert Storm –
and over two-thirds of the ordnance we
delivered in Operation IRAQI FREEDOM
was precision guided. Such unprecedented
precision allows us to craft an acceptable
military response to enemies embedded
among innocent civilians and reduces
the infrastructure damage by an order
of magnitude.

Did the Joint Forces achieve
similar outstanding performance
with weaponry?

Adm. Giambastiani: These new
capabilities also greatly increased our
overall Lethality. Whereas in Desert
Storm only about 10 percent of our
air-ground operations were integrated,
that figure jumped to the high 90th
percentile in Operation IRAQI
FREEDOM – an unprecedented
transformation. Advances in technology
and training, meanwhile, affected our
ability to decrease our air signature
while significantly increasing lethality.
It took an average of four aircraft to
kill one target in Desert Storm, whereas
in Operation IRAQI FREEDOM just
one aircraft could kill about four targets.
Similar “economies of innovation”
occurred on the ground, where the
total artillery batteries employed
dropped by a substantial margin
in Operation IRAQI FREEDOM.

What effects have these new capabilities
had, overall, on warfighting?

Adm. Giambastiani: The fundamental
point is that our traditional military
planning and perhaps our entire
approach to warfare have shifted.
The main change, from our perspective,
is that we are moving away from
employing Service-centric forces that
must be de-conflicted on the battlefield
to achieve victories of attrition to a
well-trained, integrated joint force that
can enter the battlespace quickly and
conduct decisive operations with both

Continued from page 5.



Q

operational and strategic effects. Joint
Force Commanders today tell me that
they don’t care where a capability comes
from so long as it meets their warfighting
needs. They also tell me that “it’s not the
plan, it’s the planning.” They understand
that the ability to plan and adapt to
changing circumstances and fleeting
opportunities is the key to rapid victory
in the modern battlespace.

Can you assess the impact of military
Transformation and the leadership’s focus
on network-centric warfare integration?

Adm. Giambastiani: Essential to
the power of adaptive planning and
execution is our ability to conduct
large scale, vertical and horizontal
collaboration. In today’s collaborative
environment, every level of command –
throughout the entire force and including
coalition partners – is electronically
linked to the Combatant Commander’s
decision-making process. Subordinate
commanders and staffs understand the
context behind key changes across the
battlespace and are fully aware of changes
in the commander’s intent to guide their
actions during specific missions. In short,

the entire joint force is acutely sensitive to
any nuances that occur in the battlespace
and are highly adaptive to changes, seizing
opportunities as they arise or preventing
mishaps before they occur.

If you know more and fight together as
a joint and combined team, you can act
with greater precision, you can rapidly
plan and adapt to fluid situations and
you can move about the battlespace
with far greater effect than was possible

Insights • Page 7

in the past. Network-centric warfare is
the means to the end and provides the
joint force the ability to conduct effects-
based operations on the battlefield.
In short, the whole of the joint force
operating together coherently is now
greater than the sum of our separate
Service capabilities. There is no question
that a remarkable shift has occurred in
the way the Joint Force operates and
this shift leverages on: Knowledge –
Speed – Precision – Lethality. •



Richard C. “Buck” Marr,
Vice President, Global Vision Integration

Center, left, and Ted Campbell,
Vice President and Managing Director,

C3 and Information Operations
Lockheed Martin
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Global Vision
GVIC will Target Network-Centric Solutions Development

Highly interactive, joint service networks that can make decision-
quality information available to warfighters around the globe
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The Lockheed Martin Global Vision Network, for which the
Global Vision Integration Center will serve as the flagship
laboratory, represents a new mode — or new paradigm —
for developing distributed systems. In fact, said Barbara Perry,
Lockheed Martin Engineering and Technology director, the
network itself is an example of an integrated network-centric
system, which is, today, currently deployed at over 20 locations
around the country. Participants at any point in the network
have equal and simultaneous access to development data
as they work together to develop solutions.

“We’re not only developing systems for a variety of battlespace
and peacekeeping roles in a network-centric environment, but
we’re performing experimentation with them and deploying
them as well,” said Perry. As a result, she noted, the network
represents ideal technical support for distributed and collabora-
tive development, demonstration, and  experimentation.

One of the major thrusts of the network is to provide the
capability for an “experimentation environment,” that will
include a packaging of pertinent applications and protocols.
The GVIC will host the modeling and simulation segment
of the network’s experimentation environment.

Begun some three years ago, the network now links 20
Lockheed Martin laboratory centers as well as a Raytheon
center in California, the first of what may be other centers

Global Vision Network:
A New Paradigm in Development

While Lockheed Martin’s new Global Vision Integration Center will offer superlative,
front-row simulation of the battlespace, what may be even more compelling is the
impact of the center on the development of architectures and integrated network
systems — in particular, those that address the significant challenges of national
security customers and global network-centric operations. The center, which opens
later this year, will be a high-end laboratory for collaborative experimentation and
analysis between Lockheed Martin, its partners and customers, in building the highly
interactive, joint service networks that can make decision-quality information available
to warfighters around the globe.

on the network that are operated by teammate-partners, or
are situated at customer locations. “When you do distributed
development work, you need to be able to bring the key
participants on board,” noted Perry.

The Global Vision Network has been used to support internal
corporate-funded projects as well as recent government-funded
research and development projects. Since the network operates
in real time and has high capacity bandwidth that can accommo-
date large amounts of data and even live video, it represents
an extremely functional resource that can support multiple
simultaneous programs. It has also been accredited for
classified work at the DoD secret level.

“One of the biggest gains of working in a collaborative
environment like this is that the domain experts are no longer
isolated, but can be brought in through the network to bring new
perspectives to bear at a systems-to-systems level,” said Perry.
“Through this networked, interactive process their expertise is
available throughout the Corporation and for our customers’
benefit.” It’s a superb medium for horizontal integration, she
said, because it allows people to compare interoperability on
various programs as the work progresses. “A developer in
Colorado working on the Theater Battle Management Core
Systems can talk to an aircraft developer in Fort Worth and
address interoperability issues directly and in real time.” •



Richard C. “Buck” Marr, Lockheed
Martin’s GVIC vice president, explained
that the center will serve as the site for
major development and evaluation efforts
for horizontally-integrated, network-centric
warfare systems. It will also serve as
a key entry point to a growing network —
known as the Global Vision Network —
of Lockheed Martin engineering and
laboratory locations around the country.

“The nature of warfare is changing
dramatically with the focus today now
centering on rapid and agile information
flow and architectures that bring systems
together. Our new center will play a
vital role in helping define, test and
assess these architectures that will
be the critical underpinnings of
emerging network-centric systems.”

Marr noted that development of these
integrated network systems should be
accelerated by leveraging the engineering
talents of all Lockheed Martin’s business
areas via the center’s national network.
“Customers and our industry partners who
visit or who are connected to the center by
means of this secure network will be able
to access our engineers for their expertise
for timely support in all phases of program
development, including testing architec-
tures and running simulations,” he said.

“As development projects unfold, customers
should be able to utilize the center’s assets
and superior visualization tools to give
incremental feedback on development
of key network-centric solutions,” he
said. A “give and take” between the
customer and Lockheed Martin should
allow development to proceed quickly
in spirals that are verified as they are
developed. The immediate and much-
needed feedback from customers will, in
turn, guide developers in creating system
solutions that are exact to requirements
and meet their operational needs.

The $35 million, 50,000 square foot
center in Suffolk, Virginia, will become
the flagship node of the existing Global
Vision Network which currently includes
some 20 laboratory nodes at Lockheed
Martin locations around the country.
The center will house highly trained
specialists in operations analysis, model-
ing and simulation, and visualization
systems. The facility will be staffed by
operational domain experts. A staff of
50 is planned for later years. Efforts will
focus on experimentation, analysis and
visualization of network-centric systems
that address major functional capabilities
of Department of Defense and other
national security customers.

The six-sided center has 40,000 feet
of reconfigurable space which will be
divided into separate wedges or segments
and dedicated to support for specific
programs. It’s expected that work on
several programs will be underway at
the same time with each being able to
readily utilize the center’s impressive
range of high-tech simulation and
visualization tools. Theaters for running
demonstrations and simulations can
be set up in the work segments.

Network-Centric Architectures

 “We’re planning a robust federation
of modeling and simulation tools to
help perform the analysis and answer
the question of whether a given set
of functions really does what the
operational warfighter wants to
do,” said Marr. “We should not only
be able to help produce a solution
but also show that it works at the
operational, campaign level.”

“Our most vital role, however, will
be to help define and implement the
enterprise architectures needed for the
global, horizontally-integrated national

Continued on page 10.
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The new Global Vision Integration Center in Suffolk, Va.,
will be a high-tech laboratory for operations analysis,
experimentation, war gaming and visualization — all
geared to be provided at mission and campaign levels.
“Unlike other defense industry centers which operate
largely at an engineering level, our focus is on the
warfighter,” said Mike Upson, Lockheed Martin director
of Operations, responsible for assembling center support.

A key part of the center will be a small cadre of operations
analysts whose role will be to use the center’s analysis tools
to assist customers in determining the value of proposed
solutions. “Their role will be to literally show the actual
value of benefits that come from integrating systems in a
network-centric world,” said Upson. “Our customers have
been asking for that.”

The GVIC lab will also focus on participating in Department
of Defense experimentation. The federation of simulation
tools that will be used at the center has been chosen to support
significant experimentation work, follows DoD distributed
simulation standards and practices, and will even include
the DoD’s Joint Semi Automated Forces software and
Joint Experimentation System that serve as the Joint
Forces core simulation environment.

A key appeal for customers will be the ability to perform
distributed simulation using the global network. This will
allow participants across the country and even overseas to
participate actively in simulations as “humans in the loop”
in live, virtual and constructed simulations. As an example,
Upson explained that a typical exercise might include a
virtual environment that brings on line a simulated F-35
cockpit in Ft. Worth, Texas, where a pilot might use an
electronic kneeboard, a real-world air operations center in
Colorado Springs, Colo., and simulations of satellite sensor
and synthetic aperture radar. Exercises like these, dramatic
in their recreation of reality, will allows customers to gain
insight and experience the workings of a system first hand.
“It will be a great way to ‘fly before you buy,’” said Upson.

Visualizations like these that display activities from a variety
of viewpoints and perspectives will be the norm. They are also
an important part of helping warfighters see how network-
centric architectures will work, said Upson.

The building’s tall ceilings and very large, reconfigurable
space should prove an excellent setting for the on-going
work of shaping the future, and can even include war gaming,
says Upson. “It will be a great arena for vetting new ideas,
thinking through new concepts, and gaining new insights
on technology.” •

GVIC: A High-Tech
Arena for the Warfighter
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Continued from page 9.

location on Interstate 664, for example,
are the Army’s Training and Doctrine
Command, the Naval Forces and Naval
Network Forces Command, the Marine
and Coast Guard Atlantic Commands,
the Air Combat Command and its
C2ISR Center, and several major
elements of the Joint Forces Command,
including the joint training director,
joint requirements and integration,
joint warfighting and experimentation
center, and C4ISR joint battle center.
Another neighboring organization is
the Virginia Modeling, Analysis and
Simulation Center, which is rapidly
becoming a source of valuable modeling
expertise to defense organizations in
the Hampton Roads region.

“It’s a major step to locate this systems
laboratory and development center
near our operational customers,” notes
Ted Campbell, vice president and
managing director for Lockheed
Martin’s C3 and Information Operations
organization, whose responsibilities
include support for horizontal integration
and enterprise architectures. Campbell
explained that, in the past, companies
like Lockheed Martin would likely
have located a center like this near
their own headquarters. “Placing the
flagship center in the Hampton Roads
area reflects a change in our philosophy –
we are listening more closely to our
customer base and are ready to participate
closely in experiments with them.”

security systems needed for the 21st
century. Our primary focus will be
on the development and evaluation
of architectures or rules that integrate
these systems that would be used across
the spectrum of warfighting and global
defense,” he said. This includes general
situational awareness, command and
control and battle management, force
application and protection.

The center is fittingly located on the
doorstep of several Defense Department
installations where there is intense
focus on the network centric information
systems that will play a critical role in
tomorrow’s global battlespace. Within
a few minutes drive of the center’s



Focus“The nature of warfare is changing
dramatically with the focus today now

centering on rapid and agile information flow
and architectures that bring systems together.
Our new center will play a vital role in helping
define, test and assess these architectures that
will be the critical underpinnings of emerging
network-centric systems.”

Richard C. “Buck” Marr,
GVIC Vice President

Lockheed Martin Integrated Systems & Solutions

He cites the recent use of the Global
Vision Network and horizontal integration
approaches to develop the Total Integrated
Warfare Capstone initiative, a prototype
dynamic battle management system.
(See an article on the TIW Capstone
initiative on page 14.)

Campbell notes that at least four signifi-
cant horizontal initiatives will be devel-
oped at the center which will bring focus
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GVIC will Provide a
Collaborative Environment

“The key to it all will be collaborative
integration, from development through
all the steps that are required as part of
today’s simulation-based acquisition
process,” said Campbell. “We expect
the center and its network to play an
increasing larger role as we get into
the development and evaluation of
the enterprise architectures that will
deliver the system of systems that the
government needs. The ability to put
enterprise architectures together to
ensure delivery of capability will take
a good deal of experimentation. These
architectures have to hook up thousands
of nodes on a battlefield, for example,
and all of that capability needs to be
put together and then fully assessed.”

Assuring that all of the nodes in a
network are integrated and can also
communicate, as needed, with other
nodes in other networks is an objective
of a process known as horizontal
integration. Campbell expects that the
GVIC laboratory will help customers
implement horizontal initiatives.

to questions about architecture options,
optimizing for conditions, technologies
to deploy, and the best ways to organize.
Being considered are initiatives on early
entry deepstrike, communications,
asymmetric threats to the United States,
and the value of persistent surveillance. •

For more information about GVIC,
contact Richard C. “Buck” Marr:
buck.marr@lmco.com.
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The concept of network-centric war-
fighting operations across the services
appears simple on the surface. A Navy
sensor, for example, might pass informa-
tion to an Air Force intelligence analyst
who, in turn, routes the data to a command
and control center where a commander
assesses the data and issues an order that
deploys an Army weapon on the target. The
whole process in the future might take just
seconds. The rub, however, is that passing
information from node to node isn’t as
simple as it might seem — not when
thousands of nodes in multiple systems
are involved and there are a huge variety
of potential inputs from a variety of sensors
and satellites, multiple layers of security
levels, and communications links that may
be mature and prevalent in one part of the
world and almost non-existent in another.

Indeed, the task of dealing with the
complex nature of network-centric system
of systems that can talk to each other in
real time is one of the drivers behind a new
industry-wide effort to help by providing
recommendations to the government,
about the architectures and standards
needed to insure the interoperability of
future systems. As a focus for that thrust,
the National Defense Industrial Association
in July set up the Network-Centric Opera-
tions Industry Forum to collaborate with
the government as well as to help educate
others in industry on network-centric
operations requirements.

The forum already has as members a
host of defense industry contractors,
including Lockheed Martin, Boeing, and
Northrop Grumman, as well as commercial
companies such as IBM and Microsoft.

Industry
Forum
Network-Centric Architectures

The complexity of network-centric warfare poses significant challenges.
A government-industry partnership forges a path to network-centric
enabling architectures.

While the group will consider new
approaches, it will not ignore architectural
efforts already underway. “The NCOIF
will consider new approaches, while
leveraging architectural efforts already
in progress within NDIA as well as those
of the services, Office of the Secretary
of Defense, Joint Forces Command
and Strategic Command,” said David
Chesebrough, president of the Association
for Enterprise Integration, the NDIA
affiliate leading this effort. “These efforts
include the Global Information Grid, Joint
Command and Control, Navy FORCEnet,
Air Force Command and Control Constel-
lation and Army Enterprise Architecture.”

“The issues underlying network-centric
operations and developing the architectures
and standards for it are industry-wide
issues — not just Lockheed Martin issues,”
said Ted Campbell, Lockheed Martin
vice president and managing director,
C3 and Information Operations, a
strong proponent of the industry forum.
He heads an organization responsible
for helping customers develop system
architectures and believes that a robust
industry-government dialogue will go
a long way in helping probe emerging
requirements and address the tough issues.
“It’s in the government’s interest to get a
broad viewpoint, both from industry and
commercial industry,” he said.

“The level of technology has jumped
up several notches with the government
looking to create the enterprise architec-
tures that will deliver the system of systems
they seek,” said Campbell. “ The goal is to




