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On September 11, the United States entered a
new era.  Without warning, we became part of a
world where terrorists strike and kill innocent people
on American soil because they hate us and what we
represent.  These evildoers intended to fill us with
fear, and steal our safety and security.  They failed.  

As we recall the madness of that day, we also
remember the extraordinary courage of our firefight-
ers, police, and emergency medical teams.  We
remember the generosity of Americans who lined up
to donate blood, volunteer their services, and offer
other types of assistance.  We remember people
throughout the world who shared our shock, sad-
ness, and readily gave us their support.  The evildo-
ers intended to bring us to our knees and change our
way of life.  They failed.

Instead of retreating to our homes, Americans
went to work.  We filled our houses of worship.  We
showed the world how proud we are to be Ameri-
cans.  We brought flags out of our closets and put
them on display.  We sang God Bless America, and the
world joined us in a huge chorus.  The evildoers
intended to isolate us and keep us from going about
our normal business.  They failed.

They united Americans with all others in the civi-
lized world and sparked a war of good against evil.  It
is a difficult war to fight.  Evil has no army, no navy,
no air force.  It hides in the bustle of big cities and
the shadows of rock formations and caves.  Its only
face belongs to its elusive leader.  It has no borders.
Its network extends to some 60 nations.  Still, good
will prevail.  

With the longest history in special operations
and the greatest number of forces, the U.S. Army has
an integral role in this global campaign against evil.
Our goal is the complete destruction of international
terrorism—nothing less.  And, we are ready.  Today’s
Army is prepared.

Tomorrow’s Army will be even more prepared.
As our transformation continues, we will become
even more capable of battling terrorism and other
asymmetric threats.  In fact, our work has taken on
an even greater importance—and urgency—since
September 11.  On that day, we saw our future more
clearly.  We saw a future where cities are battle-
grounds and innocent people are targets, a future
where adversaries possess the capability to wage war
on American soil, and a future where deterrence is
no longer sufficient.

Relative to this ominous future, we know the
Army’s Transformation Campaign Plan is right on
target.  It needs little, if any, alteration.  In fact, it
needs to be accelerated.  This edition of Army AL&T
magazine highlights our plans for the Army’s Objec-
tive Force, our long-term development effort.  This
future force will maximize advances in technology
and organizational adaptations to revolutionize
land-power capabilities.  As the Army works to
develop and acquire the technologies for the Objec-
tive Force, the Legacy and Interim Forces will ensure
Army readiness.  Ours is a comprehensive plan to
become a lighter, more mobile, more sustainable,
no-less-lethal force.  It’s tailor-made for our uncer-
tain world.

As we go forward, we are ever-mindful of the
great sacrifices of the brave men, women, and chil-
dren who died so needlessly on September 11.  We
continue to keep them and their loved ones in our
thoughts and prayers.  We hope that the complete
destruction of international terrorism will somehow
help to ease their pain.

Dr. Kenneth J. Oscar
Acting Army Acquisition Executive
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Our Legacy, Their Destiny—We owe
the very best Army possible to the sons
and daughters of America who will be
wearing the uniform in the future . . .
A great Army was provided to us,
we should do no less for those who
follow. . . .

—LTG John M. Riggs
Director 
Objective Force Task Force

Introduction
A stock split is defined as “an

increase in a corporation’s outstanding
shares without a corresponding change
in the shareholders’ equity or the value
of the corporation.” When a company
splits its stock, the share quantity leaps
ahead. Today, America is in a unique
position as the shareholder of the most
powerful Army in the world. And the
good news is that America’s shares
have just increased threefold. Our mag-
nificent Army has announced a sort of
“stock-splitting” strategy to increase its
technological capabilities and global
relevancy for continued near- and
long-term ground warfare superiority. 

Where We’re Headed
The original share is a full-

spectrum-capable and dominant
ground force currently undergoing
continuous modernization efforts. The
stock-splitting strategy actually began
on Oct. 12, 1999, when the Secretary of
the Army and the Army Chief of Staff
articulated a vision entitled “The Army
Transformation,” which is designed to
posture the Army to better meet the
demands of the 21st century. This
transformation strategy capitalized
into a 3-for-1 metaphorical stock split
characterized by three distinctive
ground force implementations: the
Legacy Force (recapitalization and

selective modernization for current
force improvements and enhance-
ments), the Interim Force (the transi-
tional force that assimilates near-term
technologies), and the Objective Force
(the emergence of the new and futur-
istic ground force combined with
portions of the Legacy and Interim
Forces). These three forces are being
simultaneously developed and will col-
lectively converge and transpose to a
singularly superior and relevant
ground force that will be strategically
responsive and capable of dominating
every point on the spectrum of military
operations.

How We’ll Get There
The Army transformation has

begun. The Legacy Force is currently
being recapitalized and modernized.
State-of-the-art enhancements were
inspired and influenced by past war
experiences, training lessons learned,
and today’s global threats. 

Currently, the Army is planning
near-term fielding of an Interim Force
that will be the transitional force lead-
ing the way in achieving the revolu-
tionary and evolutionary future force,
namely the Objective Force. The
Interim Force development begins with
the current implementation and field-
ing of two Initial Brigade-size Combat
Teams at Fort Lewis, WA. These Initial
Brigade-size Combat Teams will have
off-the-shelf and selected specialized
state-of-the-art equipment that will be
fielded in accordance with an approved
Modified Table of Organization and
Equipment. The critical benefit gained
from these initial teams will be the
generation of the lessons learned and
insights needed to quickly achieve the
Interim Force capabilities that will
enable thorough evaluation and refine-

ment of the Operational and Organiza-
tional (O&O) concept for future forces.
From this, newly developed tactics,
techniques, and procedures will
emerge, thereby establishing the criti-
cal conditions necessary for ensuring
refined development of the Interim
Force. After the first Interim Armored
Vehicles are fielded and an Interim
Force O&O model is validated, these
teams will be redesignated as Interim
Brigade Combat Teams (IBCTs). Their
goal is to bridge the gap between the
capabilities of today’s force and the
Objective Force.

IBCTs will be the vanguard of the
future Objective Force. They will have
limited full-spectrum capability and
will be available for apportionment to
the warfighting commanders-in-chief.
The first of these IBCTs will be avail-
able for deployment in May 2003, with
the second projected to be available in
May 2004. These IBCTs will also have
the capability to deploy anywhere in
the world in 96 hours.

Between 2008-2010, the first units
of the Objective Force will be fielded.
The Army refers to this milestone 
as the Objective Force First Unit
Equipped. Ultimately, the Objective
Force will have the capability to deploy
a combat-capable brigade anywhere in
the world and perform a full spectrum
of military operations. 

A Soldier-Centric Force 
The Objective Force will provide

the National Command Authority
(NCA) an increased range of options
for regional engagement, crisis
response, and sustained land-force
operations. The Objective Force will be
a force that embodies the decisive
warfighting lethality of today’s mecha-
nized forces with the strategic respon-
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siveness of today’s light forces. The
Objective Force will be designed
around Future Combat Systems (FCS),
which will incorporate state-of-the-art
technologies and capabilities, as well as
integrate stovepipe functions we cur-
rently get from today’s combat arms,
combat support, and combat service
support forces. FCS will in turn be engi-
neered, developed, and built specifi-
cally and coherently around the soldier.
The most lethal weapon on the battle-
field will be the soldier. This translates
into having an embedded, networked,
and collective battlefield consciousness
to make the soldier a diverse multimis-
sion combat warrior who dominates
ground warfare across the spectrum of
military operations.

America’s Destiny
Throughout this metaphoric three-

way stock split and subsequent capital-
ization regarding the Army transforma-
tion process, readiness will remain our
number one priority for the Legacy
Force. The Army must fulfill its non-
negotiable contract with the American
people—to fight and win the Nation’s
wars. Therefore, the Army must sustain
and recapitalize its Legacy Force to
guarantee critical warfighting readi-
ness. To accomplish this, the Army will
recapitalize selected legacy formations,
in both Active and Reserve compo-
nents, to enhance key armored and
aviation systems as well as enhance
light force lethality and survivability.
Part of this Legacy Force requirement is
to divest those systems that are no lon-
ger supportable given today’s fiscal
realities.

This entire process will be achieved
by incorporating new and superior
technologies that transcend the entire
force as it moves across timelines. The
culmination of this process is best
understood as a journey that distinctly
takes us toward a superior, dominating,
and scalable future Army force—the
Objective Force. 

The Army’s metaphoric stock split
is immensely and imminently crucial
to America’s future. Because the Army
is a premier strategic element of
national policy, it must continue its 
2-century-old tradition of serving our
citizens well in peace and in war. To
continue this vital task, the Army must
change! The requirement to change
and transform today’s Army is based on
the security challenges of a vastly dif-

ferent and dangerous 21st century and
the need to respond more rapidly and
decisively across the full spectrum of
military operations. Thus, the Army has
initiated a bold, yet necessary, set of
initiatives that will transform it into an
Army that will remain relevant while
protecting our Nation in the future!
This will be the Objective Force!

What’s The Objective Force?
The Objective Force will be the

force that achieves the Army’s transfor-
mation objective. It will be a force that
is responsive, deployable, agile, versatile,
lethal, survivable, and sustainable. The
Objective Force is based on capabilities
supported by leading-edge technolo-
gies that will focus on four criteria.
First, the Objective Force will be a
soldier-centered force. Objective Force
soldiers will be intrinsically equipped
and integrated with leap-ahead tech-
nologies that provide them internetted
air, ground, and space knowledge-
based and lethality capabilities.  Mak-
ing these soldiers an integral part of
this “system-of-systems” enables them
to dominate across the spectrum of
military operations. Second, the Objec-
tive Force will capitalize on technolo-
gies that enable it to employ precision
engagement on land with significant
improvements in lethality, range, and
accuracy. Third, the Objective Force
will acquire the speed and agility in
positioning and repositioning to ensure
the joint team dominates land maneu-
vers. Fourth, the Objective Force will
serve as a strong deterrent to potential
adversaries by providing the NCA
greater flexibility through a broader
range of strategic options.

Task Force Genesis
The culmination of the Army vision

is having the Objective Force achieve
dominance across the full spectrum of
military operations. That means the
path must be carefully mapped and
managed by our best professionals.
This is being realized through a pro-
grammatic and organizational
approach. Secretary of the Army
Thomas E. White and Army Chief of
Staff GEN Eric K. Shinseki have
directed the formation of a task force to
execute the mission of synchronizing,
integrating, and assessing activities
related to building the Objective Force.
This task force is known as the Objec-
tive Force Task Force (OFTF).

The OFTF is the single, overarch-
ing, integrating activity within the
Department of the Army that provides
the direction, means, and impetus for
the Objective Force. Objective Force
efforts are associated with develop-
ment of each of the Army domains:
Doctrine, Training, Leader Develop-
ment, Organization, Materiel and
Soldiers (DTLOMS-pronounced 
“det-lomes”).

OFTF Mission
The mission of the OFTF is to

ensure the realization of the Objective
Force. The OFTF integrates all aspects
of the Army transformation to acceler-
ate the delivery of the Objective Force
to the Army. The OFTF provides the
means to enable senior Army leaders to
assess progress in developing the
Objective Force and synchronize all
linked Objective Force programs with
their integration into the Army. OFTF
efforts are synchronized with the ongo-
ing Army Transformation Campaign
Plan with the focus on achieving initial
Objective Force capabilities this
decade. Modernization of the Legacy
Force and attainment of an Interim
Force support the goals and processes
used in the pursuit of the Objective
Force. Lessons learned will be shared
by all elements of the transformation
process.

Conclusion
The articles featured in this issue of

Army AL&T provide an in-depth per-
spective of the transformation efforts
and processes to achieve the Objective
Force. This endeavor is not just about
improving today’s most powerful Army
on the planet, it is about continuing
and ensuring the “Free World’s” sover-
eignty over emerging factions that
threaten future world peace and, ulti-
mately, freedom.

LTG JOHN M. RIGGS is the
Director of the Objective Force
Task Force. He most recently served
as the Commanding General of the
First U.S. Army, Fort Gillem, GA.
He holds a B.A. in political science,
an M.A. in personnel management
and administration, and has com-
pleted a National Security Fellow-
ship at Harvard University’s John
F. Kennedy School of Government.
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Introduction
The Army has embarked on a

revolutionary path of change to
ensure that the best Army in the
world today remains fully prepared
for the strategic challenges and oper-
ational demands of tomorrow. Trans-
formation is the watchword for this
path, and the Objective Force is the
description for the Army of the
future. Our enduring goal and chal-
lenge is to sustain the dominant
qualitative edge of the Army over all
potential adversaries.

Transformation to the Objective
Force is conceptually about a revolu-
tion in the way the Army fights. It
requires a science and technology
(S&T) effort that focuses on yielding
a knowledge-based operational capa-
bility, while increasing strategic
deployability and operational and
tactical mobility. 

A Complex Change
Army transformation is about

more than just procurement of
equipment. It also integrates the
advancements in Doctrine, Training,
Leader Development, Organization,
Materiel and Soldiers (DTLOMS);

installations; and business processes.
This new way of fighting will become
a reality only through fielding of
equipment organized into effective
systems. Ultimately, these systems
must be integrated into units and
manned by trained soldiers, who
remain the Army’s enduring and
most important “system.” Further-
more, for transformation to succeed,
it will be absolutely essential to iden-
tify, develop, and incorporate new
technologies into effective systems.
When it comes to Army systems, the
Office of the Deputy Chief of Staff for
Programs has the programmatic lead,
including future systems for the
Objective Force. 

Role Of Force Development 
During transformation, the role

of the Army staff’s Force Develop-
ment Directorate remains much the
same as it was in past decades—con-
verting requirements into capabili-
ties that can be used by soldiers and
units. The end result will be the
development of systems that can be
implemented by technologically fea-
sible and fiscally affordable pro-
grams. To achieve the ambitious
goals of fielding a more responsive

and capable force in the future—the
Objective Force—the Army must find
ways to harness the revolutionary
breakthroughs in S&T and convert
them into viable systems and, ulti-
mately, into programs that comprise
future years’ Army budgets. 

Transformation Timeline
Transformation is a 30-year

process that depends on technologi-
cal developments, funding levels,
and unit availability. The desired
characteristics of the Objective Force
described in the Army vision are
responsiveness, deployability, agility,
versatility, lethality, survivability, and
sustainability. The materiel means of
achieving these characteristics are
still being developed, and will be for
years to come. 

Transformation will span
decades, not just years. Thus, the
process of developing and fielding
systems for the Objective Force will
be ongoing and will include current
systems, projected systems, and ones
that are now only in the conceptual
phase. Some systems that exist in the
Army today, the Javelin anti-armor
weapon system for example, are rela-
tively modern in their capability and
technological advancement. As such,
these systems will be part of the
Army inventory for many years—cer-
tainly into the period when Objective
Force units are coming into exis-
tence—2010 and beyond. Other sys-
tems, such as the Comanche helicop-
ter and Crusader advanced field
artillery system, are entering the
force within the next 5 years or so,
and will likewise be integral compo-
nents of the future force for decades
to come. Finally, other systems such
as the Future Combat Systems
(FCS)—the “system-of-systems” that
comprise the foundation of the
Objective Force—are in the early
stages of S&T exploration and may
not actually be converted into
deployable systems until the end of
this decade or beyond. Managing

OBJECTIVE
FORCE

SYSTEMS
LTG Kevin P. Byrnes

Fielding Capabilities For
Tomorrow’s Requirements
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and balancing all of these systems—
present, next-generation, and
future—represents a major challenge
to successful transformation of the
Army and a particular responsibility
of the Army’s force development
process.

Materiel Solutions
As mentioned earlier, the Army is

not simply about individual plat-
forms or pieces of equipment, but
rather about systems that comprise
all elements—DTLOMS—harmo-
nized together in functional organi-
zations or units. Materiel solu-
tions, however, in the form of well-
conceived, professionally developed,
acquired, and tested hardware sys-
tems, remain a decisive element of
the Army’s future effectiveness. 

The harnessing of new technolo-
gies within these materiel systems is
what gives such exciting promise to
the Army’s ongoing transformation
efforts. In fact, it is the key to our
future! As such, it is also the integral
part of the Army’s research, develop-
ment, and acquisition budget, which
amounts to $19.1 billion for FY02. 
Of that amount, more than 60 per-
cent will be devoted to investing in
Objective Force systems, including
those systems that are available now
and will be retained for continued
use or systems that will be fielded in
the future. 

The seedbed for innovative tech-
nological advances in these systems,
especially the ones yet to be devel-
oped, can be found in S&T efforts
that are exploring revolutionary tech-

nologies. Of these investments ($8
billion between now and FY07), 96
percent are being devoted to devel-
oping technologies for Objective
Force systems. 

Objective Force Systems
Among the Army’s Objective

Force systems, the development of
FCS is the central materiel focus,
with 37 percent of S&T funding being
used to find and develop the new
technologies needed for this system-
of-systems. The Army is also seeking
to simultaneously mature and
develop technologies for other sys-
tems that will be essential to achieve
full-spectrum dominance, which is
the intended hallmark of the Army of
the future. 
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One of the more prominent
efforts is in the area of command,
control, communications, comput-
ers, intelligence, surveillance, and
reconnaissance (C4ISR), which has
the overarching goal of improving
comprehensive situational awareness
for the future Army. Advanced sen-
sors, intelligence and electronic war-
fare systems and techniques, and
specialized electronics and computer
systems are a few of the areas offer-
ing great promise. Examples of other
promising areas include rotorcraft
technology, technologies to enhance
the future infantry soldier, technolo-
gies to improve deployability and
reduce logistics demand, advanced
training tools and methods, simula-
tion tools, and technologies to
improve survivability and lethality. 

Achieving a decisive edge in the
all-encompassing area of informa-
tion technology is a broad theme of
the Army’s technological pursuits,
but by no means is it the only one.
Another goal is the imperative to sig-
nificantly improve strategic respon-
siveness. This will require revolution-
ary advances in numerous technol-
ogy areas to produce not only lighter
and more easily sustainable forces,
but also forces that simultaneously
possess even greater lethality and
survivability than those of today’s
Army. These challenges are formida-
ble, but are also well within the realm
of technological potential. 

A specific example of technologi-
cal potential is the Common Missile,
currently under development for use
as a future Objective Force munition.
This particular acquisition initiative
aims to develop and field a common
missile for use in multiple ground
and air platforms, from current to
future systems, including both the
Comanche and possibly the FCS. The
goal of this program is to tap into
new technologies that can yield
increased capability and greater
operational flexibility while simulta-
neously reducing the logistics burden

and ownership costs to the entire
force. This type of innovative
approach is what the Army needs to
enable successful transformation
through technological advances and
concurrently keep costs and com-
plexity within appropriate bounds. 

Combat-Capable Units
The Army plans to use the Unit

Set Fielding (USF) concept to imple-
ment the Army vision of becoming
strategically responsive and domi-
nant across the full spectrum of
operations. USF describes both a
strategy and process involving the
assembly and issuance of a set of
several individual, interactive sys-
tems to a particular unit. Related to
this process is the concurrent fielding
of all required support, such as
ranges, training aids, ammunition,
spare parts, and personnel. 

Collectively, these processes
focus on providing the greatest capa-
bility, not necessarily the largest
number of individual systems, by
synchronizing fielding plans and
deconflicting demands on soldiers.
Overall, this “balanced” approach of
fielding systems-of-systems rather
than simply individual pieces of
equipment means that the Army will
get far greater value for its invest-

ment throughout the transformation
process.

Challenges
The Army’s goal of developing

and fielding an Objective Force to
realize the full potential of revolu-
tionary new technologies is well
underway. Many systems that will be
part of this force are being intro-
duced into the Army in synchronized
sets of equipment. Others, such as
the FCS, will be introduced by the
end of this decade. Transformation is
indeed a process or path, not simply
a destination. As such, it will require
a sustained and focused effort to
yield the dramatic improvements
envisioned by tapping into S&T
breakthroughs in the 21st century.
Objective Force systems will cover a
broad spectrum of capabilities, func-
tions, and specialties. While the FCS
is the most visible and promising
example of the future Army, other
systems are also being developed and
will comprise a larger part of the total
Army effort. Ultimately, the synergy
of all Objective Force systems will
yield the full potential of a trans-
formed Army, which is another rea-
son why the USF process is so critical
to improved capabilities. 

Conclusion
Sustained S&T efforts coupled

with efficient processes to field sys-
tems once they are developed are
indispensable for the promises of
transformation to become future
realities. The Army has already begun
to transform, and continued support
will be required to preserve the
momentum already established. 

LTG KEVIN P. BYRNES is the
Army Deputy Chief of Staff for
Programs. He has a B.A. degree in
economics and business adminis-
tration from Park College and an
M.A. degree in management from
Webster University.

The Army’s goal
of developing
and fielding

an Objective Force
to realize

the full potential
of revolutionary

new technologies
is well underway.
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Introduction
In October 1999, the Army Chief of

Staff (CSA) initiated a comprehensive
transformation of the Army to create a
more responsive, deployable, agile, ver-
satile, lethal, survivable, and sustain-
able force capable of missions across
the full spectrum of conflict. Soon
thereafter, the Commanding General
(CG), U.S. Army Training and Doctrine
Command (TRADOC) directed an
internal study to identify potential
modifications to processes, products,
and organization. The purpose was to
ensure that the Army’s institutional
foundation continues to contribute to
the readiness of the operational force
as well as support its transformation to
the Objective Force. This continuing
study focuses on the skills, abilities,
and characteristics that future soldiers
and leaders must possess; changing the
training and leader development edu-
cation systems; and creating an organi-
zational structure that will most effec-
tively and efficiently support require-
ments of the full-spectrum operational
environment. Each of these factors is
critical in ensuring that TRADOC pro-
duces well-trained soldiers and compe-
tent, confident leaders for today’s Army
as we transition to the Objective Force.  

On June 1, 2000, the CSA directed
the CG, TRADOC to convene an Army
Training and Leader Development
Panel (ATLDP) to review, assess, and
provide recommendations for the
development and training of our 21st
century leaders. A summary of the
results of the panel’s work including
specific findings and recommenda-
tions is available at http://www.army.
mil/features/ATLD/ATLD.htm. A sec-
ond panel, focusing on noncommis-
sioned officers, is in session as of this
writing. This study will be followed by a
warrant officer study. 

Based on the internal TRADOC
study and the findings and recommen-
dations of the ATLDP officer study,
TRADOC is preparing a strategic plan
to redesign the Army’s institutional
base to optimally support both the cur-
rent and future operational force. We
will achieve this through robust and
relevant training and leader develop-
ment programs delivered by a stream-
lined, technology-enhanced organiza-
tional structure. We will leverage tech-
nology to create virtual links between
the institutional training base and

units to facilitate on-demand soldier
access. We believe this information-
age approach will minimize the work-
force and equipment requirements
associated with the current World War
II era training model.

Training at the senior levels will
continue to focus on strategic leader-
ship. Overall, we seek to achieve a revi-
talized professional military educa-
tion system grounded in hands-on 
experiential training supported by the
following:

• Common core instruction in all
courses of the three education systems
(officer, warrant officer, and noncom-
missioned officer) will facilitate career-
long, progressive, and sequential
leader development. Where appropri-
ate, common core tasks will be hori-
zontally aligned across the three edu-
cation systems to provide an opportu-
nity for officers, warrant officers, and
noncommissioned officers to train
together on tasks they will perform
together in the field.

• Distance learning technology
will expand educational access and
opportunities. Virtual linkage between
combat training centers (CTCs) and
schoolhouses worldwide will facilitate
sharing of real-time operational experi-
ences. 

Warfighting Training
Soldiers and leaders must be com-

petent in the warfighting capabilities
and doctrine required to execute oper-
ations in a full-spectrum environment.
They must be knowledgeable and
experienced in analyzing their unit’s
battlefield operation and sustainment

capabilities. The warfighting module
will teach leaders standard U.S. Army
techniques and procedures for tactical
decisionmaking and the tactical
employment of brigades and battalions
in full-spectrum operations. Warfight-
ing training will be tactically focused,
hands-on, and involve an execution-
oriented training module. The war-
fighting module will culminate with a
simulation exercise to test the ability of
leaders to rapidly make decisions and
synchronize all of the battlefield func-
tional area systems within the frame-
work of full-spectrum operations. The
intent of the warfighting curriculum is
to produce officers, warrant officers,
and senior noncommissioned officers
who are proficient in maneuvering,
supporting, and sustaining brigade,
battalion, and company units. 

Branch/Tactical Training
The foundation of Objective Force

unit competency is world-class branch
technical and tactical training. The role
of the branch school is paramount dur-
ing the initial stages of a leader’s career,
the time when an individual receives
grounding in branch-specific systems
and equipment. Branch schools will
continue to provide functional training
in the new education system, but
much of this training will increasingly
be delivered through distance learning
and training support to soldiers and
units in the field. Branch schools will
continue to fill the role of a subject
matter expert and provide a reachback
capability for soldiers outside of
school. Branches will continue to sus-
tain the arms profession.

TRANSFORMING
INSTITUTIONAL
TRAINING AND
LEADER DEVELOPMENT
LTC Gordon K. Rogers
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Resident Curricula
To provide the skills, knowledge,

and attributes required in the Objective
Force, resident school curricula will
increasingly focus on teaching the
nature of war as opposed to merely the
scientific conduct of war. The Objective
Force operational environment de-
mands leaders who can reason and
make decisions in new and unexpected
situations. The Objective Force leader
must visualize, describe, and direct
operations in the field in both linear
and nonlinear conditions in a full-
spectrum environment. 

Resident curricula will be designed
to instill an appreciation for end states
and conditions, centers of gravity, deci-
sive points, culminating points, and
lines of operation. Objective Force
leaders must understand operational
reach, approach, and pause and tempo
of battle. They must be able to plan
and execute simultaneous and sequen-
tial operations. They must also be able
to articulate their vision and intent to
their subordinates for planning and
execution. The new curricula will 
teach leaders to be mission-focused,
performance-oriented, and instill a
train-as-you-fight philosophy in their
units. Objective Force leaders will be
the doctrinally sound, primary trainers,
who know themselves and can build a
team fostered by life-long learning and
mentorship.

Emerging Initiatives
The ATLDP concluded that two

periods occur in an officer’s career
when institutional experience plays a
critical role: initial entry when the
institution prepares an officer to lead
small units, and promotion to major
when the institution prepares an offi-
cer for field-grade responsibilities in a
wider variety of staff, command, and
leadership positions at the tactical and
operational levels.  Based on panel rec-
ommendations and emerging conclu-
sions of the TRADOC study, a compre-
hensive review and revision of officer,
warrant officer, and noncommissioned
officer professional military education
is underway. Several emerging educa-
tional initiatives that will affect the offi-
cer education system are included in a
comprehensive institutional leader
development campaign plan. Some of
these initiatives are discussed below.

Basic Course 
The Basic Officer Leaders’ Course

focuses on initial leader development
for all second lieutenants. Phase I, con-
ducted prior to branch technical/tacti-
cal training, is designed to meet newly
commissioned lieutenants’ expecta-
tions and develop small-unit leaders
with a common warfighting focus and
warrior ethos. This phase embeds a
common Army standard for small-unit
fighting and leadership and provides
hands-on, tactical leadership training.
A combined arms cadre provides stu-
dents with continuous feedback on
leadership performance. Phase II
provides training on platoon-level,
branch-specific, tactical and technical
skills. The purpose is to develop tacti-
cally and technically competent and
confident small-unit leaders who have
established a bond with their com-
bined arms peers and are ready to
assume leadership positions. The
Infantry School will run Phase I pilots
in FYs 01 and 02.

Intermediate Level Education (ILE)
Under Officer Personnel Manage-

ment System XXI, ILE will be imple-
mented no later than the fourth quar-
ter of FY03. ILE prepares individuals for
success as field-grade officers regard-
less of their career field, branch, or
functional area (FA), giving them both
a common core of Army operational
instruction, and career field, branch, or
FA education. The Command and Gen-
eral Staff College will develop and pilot
the ILE common core curriculum in
FY02. It will also develop and pilot the
Advanced Operations and Warfighting
Course to be taught to operations
career field officers at Fort Leaven-
worth, KS, in FY03. 

Tactical Commanders Program 
The Citizens Advisory Commission

(CAC) will redesign the Tactical Com-
manders Development Program
(TCDP) to better prepare battalion and
brigade commanders for full-spectrum
operations, provide more experience-
based commander training, expand
Reserve component participation, and
embed a virtual CTC experience. Revi-
sions to the TCDP will be developed in 
FY02 and piloted and implemented
beginning in FY03.

CAC Efforts
The CAC will create a program of

instruction that provides expanded
knowledge of Army Service Compo-
nent Command (ASCC) and Army force
(ARFOR) structures as well as missions
for officers. The ASCC plans the re-
deployment of ARFOR in a joint force
environment, including reconstitution.
The ASCC is also responsible for satis-
fying training, administrative, and
logistics requirements for ARFOR.
Required distributed courseware will
be available at the time officers are
assigned to an ASCC headquarters.
Development and piloting of this
courseware is expected in FY03 and
distribution in FY04.

Similar professional military edu-
cation initiatives for warrant and non-
commissioned officers will follow
based on the findings and recommen-
dations of the CSA Army panel ad-
dressing the development and training
of our 21st century leaders (noncom-
missioned and warrant officers).

Conclusion
To successfully field and imple-

ment the Objective Force, soldiers and
adaptive leaders should be developed
using a focused approach.  TRADOC
must provide the Army with soldiers
and leaders having standards-based
competencies who can successfully
lead and train their units while fully
integrating combined-arms capabili-
ties in a full-spectrum operational
environment. This combined-arms,
full-spectrum operational approach is
the foundation for developing curricula
that support our training and educa-
tion requirements and the strategic
underpinnings for the human
dimension.

LTC GORDON K. ROGERS is a
Senior Military Analyst in the
TRADOC Transformation Direc-
torate. He received a B.S. from
Jacksonville State University and
an M.A. from Webster University.
He is also a graduate of the Joint
Forces Staff College.
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Introduction
For as long as mankind has waged

war, commanders have sought domi-
nant knowledge of the battlespace to
defeat their enemies while minimizing
their own losses. In the absence of that
knowledge, great battle captains relied
on an innate ability to take fragments
of information about the battlefield
and sense the opportunities for their
own forces and the vulnerabilities of
their adversaries. Still others mastered
military history in hopes of applying
lessons from the past to their current
and planned operations. Desert Storm
provided us with a glimpse of the
future and represented the first war
where technology-enhanced access to
information made a decided difference
in the outcome of engagements, bat-
tles, and the campaign. Superior battle-
space knowledge, combined with a
highly trained, well-equipped force,
enabled coalition commanders to
direct their forces with near impunity.

As technology evolved in ways we
could not imagine, and we worked to
leverage those advances to provide rel-
evant knowledge to commanders at
every echelon, the operational environ-
ment changed as well. The contempo-
rary global security environment is
both complex and ambiguous. Unrest
and conflict scenarios range from com-
petition among states to failed states
unable to withstand the strains of
resource scarcity, population growth,
and ethnic and religious militarism. 

Our current and potential foes
have proven to be knowledgeable and
adaptive, and they constantly seek
ways to counter, often in an asymmet-
ric fashion, our significant advantages
in people, training, and technology. In
recognition of this shifting and
ambiguous threat, the Army is chang-
ing to meet the challenge. The uncer-
tain nature of potential future adver-

saries mandates that the Army have a
rapid, decisive capability to respond
across the full spectrum of operations,
while operating within joint and coali-
tion constructs. The Army will remain
the premier land force, optimized for
the challenges of the 21st century as it
moves toward its future state, the
Objective Force. 

Challenges
The principle operational chal-

lenge for the Objective Force is the
transcendent requirement for early and
continuous application of strategic
power in all dimensions of the battle-
space and in all operations. The Objec-
tive Force will respond with trained,
disciplined, and expertly led soldiers
equipped with highly lethal, leading-
edge weapon systems. The force will be
enabled by precise knowledge at the
point of decision obtained by leverag-
ing expert personnel and advanced
information technologies. The Objec-
tive Force accepts a reduced level of
armor-based protection to gain strate-
gic responsiveness. This risk is miti-
gated by increased tactical and opera-
tional speed, versatility, agility, sustain-
ability, and lethality. 

Perhaps the single greatest enabler
for the bold vision of the Objective
Force is dominant battlespace knowl-
edge. This knowledge will allow the
future force to develop the situation
without using “movement-to-contact”
techniques by engaging opposing
forces with beyond-line-of-sight and
non-line-of-sight capabilities. In turn,
the capabilities will also allow the force
to precisely dictate the time and cir-
cumstances under which it will con-
duct close engagement. Recognizing
this as both an awesome challenge and
a remarkable opportunity, Army intelli-
gence and the entire intelligence, sur-
veillance, and reconnaissance (ISR)

battlefield functional area (BFA) are
transforming to meet the challenge
and seize the opportunity. 

Army intelligence leaders envision
an integrated “mud-to-space” Army
intelligence team projecting knowledge
at the point of decision and empower-
ing the Objective Force to see first,
understand first, act first, and finish
decisively. Although this vision ad-
dresses the full scope of Army transfor-
mation (Legacy, Interim, and Objective
Forces), this article focuses only on
preparations to meet the needs of the
Objective Force. 

The Army intelligence community
is challenging the status quo; seeking
better ways of doing business; and
looking for advancements across Doc-
trine, Training, Leader Development,
Organization, Materiel and Soldiers-
Policy (DTLOMS-P). The bedrock of
this transformation is a world-class
intelligence team made up of soldiers,
Department of the Army civilians, and
contractors focused on the needs of
commanders at every echelon.

To be mission-capable, the Objec-
tive Force must possess integrated
knowledge of the battlespace in all
dimensions, and the Army intelligence
community must contribute signifi-
cantly to creating unprecedented situa-
tional awareness in space and time by
reducing the uncertainty and “fog of
war.” The demands of Objective Force
operational concepts create a de facto
contract with Army intelligence to “get
it right” so that no future commander
is surprised.

Another vision for Army intelli-
gence transformation is the creation of
the “tactical infosphere” for Objective
Force commanders, analogous in some
respects to a Navy carrier battle group
today. As this Navy entity sails the seas,
it creates a sphere (subsurface, surface,
and aerospace) in which it enjoys an

KNOWLEDGE DOMINANCE
Keith J. Masback

See First, Understand First,
Act First, And Finish Decisively
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informational overmatch, precluding
surprise and preserving freedom of
action. Army intelligence, operating
within and integrating the broader
construct of the ISR BFA, will be inte-
gral to operations as commanders seek
to visualize, describe, and direct. 

Army intelligence efforts will be
directed at translating, orchestrating,
and synchronizing the commander’s
knowledge requirements with opera-
tions. This will be accomplished with
an adaptively packaged forward intelli-
gence force, including area experts and
tailored systems. This force will be
capable of reaching from mud to space
and to national, joint, and coalition
entities (from joint platforms to
national-level knowledge centers) for
information and knowledge. The intel-
ligence force will also be prepared to
gather information to supplement and
expand on the significant capabilities
of the Future Combat Systems (FCS). 

The Army intelligence team will
integrate information from all possible
sources on the battlefield, across every
BFA, including FCS, Comanche, and
brilliant weapons. This will be com-
bined with data collected from beyond
the range of organic sensors. Enabled
by a robust information transport layer,
commanders will gain knowledge in a
manner tailored to enable decisions.
The goal is instantaneous, continuous,
near-certain knowledge allowing the
Objective Force commander to plan,
rehearse, and execute at a speed and
certainty that no opponent can match,
regardless of the environment.

Science And Technology
Although this vision of the future

relies on broad, sweeping change
across DTLOMS-P, our ongoing work in
the world of science and technology
(S&T) and research, development, and
acquisition is a particularly important
area for Army intelligence transforma-
tion. Relative to S&T, Army intelligence
has a unique dual mission. Not only
must we seek technological advances
to enable our vision, but our skilled,
agile team must protect the tremen-
dous investment that the Army is mak-
ing to realize leap-ahead capabilities
for the Objective Force. This demands
countering foreign intelligence activi-
ties, along with identifying and correct-
ing security vulnerabilities. A cadre of

security, foreign disclosure, and coun-
terintelligence professionals spread
throughout the Army are our warriors
in this battle, helping commanders
assess and mitigate risk from a com-
plex and diverse network of threats. As
our education and training programs
heighten awareness and our efforts to
defeat attempts to gain access to our
information continue, we believe that
we can preserve the promise of combat
overmatch for the Objective Force.

Additionally, Army intelligence
efforts must be geared to seeking out
those key investment areas that hold
the best promise for assuring our abil-
ity to deliver the knowledge edge to the
Objective Force. Effective S&T is inte-
gral to each of the Army intelligence
core competencies. Clearly, S&T priori-
ties and energy must focus precisely on
modifying or developing technology
that can help gather, process, organize,
store, and retrieve large amounts of
data, information, and knowledge.
Concurrently, we must be able to share
information and collaborate with lead-
ers and other knowledge workers. Ulti-
mately, these efforts will support deci-
sionmaking and enhance other actions. 

S&T efforts must also focus on pre-
senting and visualizing in ways that
complement the individual thinking
preferences of commanders and lead-
ers. The dominant challenge for realiz-
ing the Army intelligence vision is that
of integration, and our efforts must
reflect this. It will also be necessary to
leverage the S&T investments of our
sister Services, the national intelligence
community, other governmental agen-
cies, and the cutting-edge S&T pro-
grams of the commercial and academic
sectors. 

Acquisition
Army intelligence is assuredly

“ahead of the curve.” By continually
assessing the operational environ-
ment and conducting thorough, intro-
spective evaluations during the last 
10 years, the Army ensured that its 
key systems are optimized for full-
spectrum operations with the Objec-
tive Force. In particular, we benefited
from the great work of our acquisition
community, specifically, the Program
Executive Office for Intelligence, Elec-
tronic Warfare and Sensors; the Pro-
gram Executive Office for Command,

Control and Communications Systems;
and the Army Space Program Office.
Collectively, these offices reduced the
number of Army intelligence systems
from 19 to 9, increased interoperability,
moved to a multi-intelligence capabil-
ity, used best-business practices to rap-
idly put advanced capabilities into the
hands of soldiers, and ensured that all
systems would have roll-on/roll-off
capability on C-130-type aircraft.
Building on these achievements, we are
poised to enable Objective Force suc-
cess with five key systems which, when
combined in an integrated architec-
ture, will help deliver the knowledge
edge. These systems are the Aerial
Common Sensor; Tactical Unmanned
Aerial Vehicle; Prophet (tactical level
signals intelligence system); the Dis-
tributed Common Ground Station-
Army; and our piece of the Army Battle
Command System, the All Source
Analysis System. 

Conclusion
Army intelligence and the ISR BFA

are critical to Objective Force mission
success. Furthermore, superior ISR and
cutting-edge information operations
are integral to the emerging opera-
tional tenets of the future Army. The
Army intelligence leadership has a bold
vision to achieve this challenge. A
world-class team, working collabora-
tively using the most technologically
advanced tools available, along with
our joint and national partners, are
uniting to provide the Objective Force
with the knowledge edge. No surprises,
no more meeting engagements, lifting
the fog of war—Army intelligence is
“always out front!” 

KEITH J. MASBACK is a Senior
Intelligence Professional serving as
the Director of the Army Intelli-
gence Master Plan in the Office of
the Army Deputy Chief of Staff for
Intelligence. He has a bachelor’s
degree in political science from
Gettysburg College and has com-
pleted the Postgraduate Intelli-
gence Program.
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Introduction
The Army vision for the Objective

Force (OF) is “A force that is responsive,
deployable, agile, versatile, lethal, sur-
vivable and sustainable” at any point
along the spectrum of operations, any-
where in the world. Achieving this
vision will require a multitude of inno-
vative and integrated technologies. The
Army Materiel Command (AMC) and
its subordinate research, development
and engineering centers (RDECs) and
Army Research Laboratory (ARL) pro-
vide a synergistic team to integrate
technology for the Objective Force.

To focus on the Objective Force,
the AMC Commanding General has
established a Technology Integration
Board (TIB) and an AMC OF Integrated
Product Team (IPT). The TIB is com-
posed of the Technical Directors from
the AMC RDECs, the ARL Director, the
AMC Deputy Chief of Staff for Re-
search, Development and Acquisition
(DCSRDA), and the Assistant
DCSRDA/Science and Technology
(S&T) Advisor. The TIB provides broad
guidance to the AMC OF IPT. 

The AMC OF IPT, which consists of
senior acquisition personnel represent-
ing each of the RDECs and ARL, meets
at AMC Headquarters. Figure 1 shows
the AMC organizations represented on
the IPT and most of the key stakehold-
ers in the Objective Force community.
The mission of the AMC OF IPT is to
provide integrated materiel developer
and acquisition management expertise
to the Objective Force community. 

Materiel Development
Future Combat Systems (FCS) are

essential to the Objective Force, and
the AMC OF IPT is engaged in advanc-
ing three efforts to facilitate technology
transfer between the AMC RDECs and
FCS industry teams. These are a techni-
cal library, an overarching Cooperative
Research and Development Agreement
(CRADA), and a risk-management pro-
gram. The following paragraphs
describe each of these.

The technical library is a Web-
based information system that pro-
vides FCS industry teams access to a
comprehensive database of AMC S&T
programs. The database is organized by
science and technology objectives and
includes relevant information regard-
ing the purpose, performance metrics,
technology readiness level, and
description and point-of-contact infor-
mation for each program. It is updated
periodically according to the Depart-
ment of the Army (DA) review process
known as the Army Science and Tech-
nology Working Group (ASTWG). The
technical library ensures that all of the

FCS industry teams have equal access
to the AMC S&T programs.

The second effort is the overarch-
ing CRADA (Figure 2). The purpose is
to standardize and streamline the busi-
ness arrangements between the AMC
RDECs and the FCS industry teams.
The overarching CRADA will include
corporate business arrangements com-
mon to all RDECs, yet will still provide
flexibility to accommodate individual
industry teams. Potential common
business arrangements include
exchange of data, trademarks, patents,
inventions, joint inventions, and pro-
prietary and protected information.
Under the umbrella of the overarching
CRADA, cooperative projects will be
negotiated between the RDECs and
FCS industry teams in coordination
with AMC Headquarters. The coopera-
tive projects will include business
arrangements specific to the RDECs.
Potential specific business arrange-
ments include scope of work, person-
nel resources, transfer of funds, testing,
and test facilities. The overarching
CRADA will encourage government

AMC INTEGRATION
FOR THE OBJECTIVE FORCE

Christopher S. Rinaldi, Albert S. Wedemeyer, and Michael R. Galvas

In addition to providing technology
as a materiel developer, AMC also provides

acquisition management expertise
to the Objective Force community.

AMC personnel have acquisition management
expertise in all stages of the acquisition life cycle,

and they provide it to the Objective Force community
in various forums.
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and industry teaming and will ensure
equitable treatment for all participants.

The third effort initiated by the
AMC OF IPT is a risk-management pro-
gram. Risk management is a method
for tracking program execution used by
program managers (PMs) for develop-
ment and production programs.  For
S&T programs, each AMC RDEC cur-
rently employs its own methods for
monitoring cost, schedule, and per-
formance. A pilot program was initi-
ated to develop a standardized report-
ing process for risk management of
S&T programs associated with the
Objective Force. This pilot program
includes periodic red, yellow, or green
evaluations of risk that display the like-
lihood of occurrence and significance
of impact on achieving the stated
objectives of the program. The two S&T
programs selected for the pilot pro-
gram are the Multi-Role Armament and
Ammunition System and the Compact

Kinetic Energy Missile. Depending on
the results of the pilot program, this
effort may be expanded to include all
Objective Force S&T programs per-
formed by the RDECs.

Acquisition Management
In addition to providing technol-

ogy as a materiel developer, AMC also
provides acquisition management
expertise to the Objective Force com-
munity. AMC personnel have acquisi-
tion management expertise in all
stages of the acquisition life cycle, and
they provide it to the Objective Force
community in various forums.

First, AMC participates in the
Objective Force Task Force (OFTF)
Council of Colonels and two-star level
IPT meetings, Training and Doctrine
Command (TRADOC) Objective Force
wargaming exercises, the DA ASTWG
process, and the FCS industry team
quarterly process reviews. By partici-

pating in these forums, AMC can pro-
vide integrated support to the Objec-
tive Force. 

Second, the PM, FCS uses various
IPTs to supplement his staff and man-
age the program. Examples include
analysis, operational, system, techni-
cal, and cost IPTs that provide inde-
pendent objective evaluations of
industry team progress. The members
of these teams are predominantly tech-
nical acquisition experts from the AMC
RDECs, ARL, and the Army Materiel
Systems Analysis Activity.

Third, AMC is contributing to the
development of the draft FCS Acquisi-
tion Strategy via coordination and
review by the appropriate subject mat-
ter experts. AMC professionals have a
proven track record of moving prod-
ucts through the acquisition life cycle
to the field. Further, a new solicitation
is currently being prepared for the next
phases of the FCS Program. To prepare

Figure 1.
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the solicitation, the PM, FCS has
organized a Primary Composition
Team and a Staff Review Working
Group to write and review the docu-
ments. AMC RDEC and OF IPT person-
nel are contributing members on both
of these groups.

Conclusion
AMC is fully engaged and an active

participant in the OF Program. To
focus and expedite efforts on the
Objective Force, the AMC Command-
ing General has established the TIB
and the AMC OF IPT. The AMC OF IPT
is developing three products to facili-
tate and integrate materiel develop-
ment: a technical library, an overarch-
ing CRADA, and a risk-management
program. AMC is also providing
numerous personnel with acquisition
expertise from both headquarters and

the RDECs who are integrated
throughout the Objective Force com-
munity. AMC is committed to the
Objective Force.

CHRISTOPHER S. RINALDI is
the Chair of the AMC OF IPT on
detail from the Tank-automotive
and Armaments Command's
Armament Research, Development
and Engineering Center. He has a
B.S. in mechanical engineering
from Manhattan College, an M.S.
in mechanical engineering from
Rensselaer Polytechnic Institute,
and is a registered Professional
Engineer. Rinaldi is a member of
the Army Acquisition Corps and is
Level III certified in systems plan-
ning, research, development and
engineering.

ALBERT S. WEDEMEYER is an
AMC OF IPT member representing
the Communications-Electronics
Command RDEC. He is a graduate
of the U.S. Military Academy, has
an M.S. in industrial engineering
from Stanford University, and is a
registered Professional Engineer.

MICHAEL R. GALVAS is an
AMC OF IPT member representing
the Aviation and Missile Com-
mand RDEC. He has a B.S. in
aeronautical and astronautical
engineering from Purdue Univer-
sity and a master’s degree in
mechanical engineering from the
University of Toledo.

Figure 2.
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Introduction
Until it achieves the capabilities

of the Objective Force, the Army will
be a hybrid force comprised of many
unit types at various levels of mod-
ernization. Our warfighting doctrine
must account for these differences. It
must also emphasize the distributed,
noncontiguous operations required
in Joint Vision 2020. It must address
the complete range of potential tacti-
cal and operational missions and
diverse operating environments. This
includes open rolling terrain, close
terrain, and the equally challenging
complex urban terrain that has
become the battlefield of choice for
many adversaries. Most important,
this doctrine must be comprehensive
and embrace the full spectrum of
military operations, providing a con-
ceptual basis for the rapid transition,
without loss of momentum, across
the spectrum of operations. It must
be relevant to Legacy Force units and
adaptable to Interim Brigade Combat
Teams and Objective Force units.

In the near term, the U.S. Army
Training and Doctrine Command
(TRADOC) is conducting an inte-
grated rewrite of key Army concepts,
doctrine, and strategic plans to ad-
dress full-spectrum operations in the
joint, interagency, and multinational
environments. TRADOC will focus on
doctrine and warfighting concepts
that enable joint synergy to maxi-

mize lethality and survivability. Joint
capabilities for precision maneuver
and engagement, particularly the
engagement of moving ground tar-
gets, will demand concepts and asso-
ciated capabilities for joint, real-time,
fully integrated sensor-to-shooter
links and exponential advances in
the Army’s precision engagement
capabilities.

Background
Doctrine provides military organ-

izations a common philosophy, lan-
guage, purpose, and unity of effort. It
provides insight and wisdom gained
from our collective experience with
warfare and is the body of thought
on how the military fights in the
present to near term with current
force structure and materiel.

The Army’s warfighting doctrinal
field manuals (FMs) provide the
foundation for our operating princi-
ples and are designed to serve the
units in the field today while looking
toward the requirements of the
future. They help commanders deter-
mine the proper course of action
under circumstances existing at the
time of decision and establish a com-
mon perspective from which to plan
and operate. On June 14, 2001, the
doctrinal foundation for the Army
transformation was firmly estab-
lished with the publication of FM 1,
The Army, and FM 3-0, Operations.
These FMs map the course on how
the Army will fight and train for the
next 5 to 7 years as we move toward
the Objective Force. Across the Army,
various doctrinal proponents are
reviewing and rewriting FMs to
ensure every tactic, technique, and
procedure (TTP) can be traced and
crosswalked to these two new manu-
als. These two manuals also mark the
transition to the new FM numbering

WARFIGHTING
DOCTRINE

DEVELOPMENT
LTC Barry R. Hendricks

and LTC Walter H. Orthner

Doctrine provides
military organizations a

common philosophy,
language, purpose, and

unity of effort. It provides
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collective experience
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system that will align Army manuals
with joint Service manuals.

Doctrine Hierarchy
Army warfighting doctrine is

organized in a three-tiered hierarchy
that provides a structure for develop-
ing and implementing doctrinal
publications. Tier 1, Army, is the
highest-level tier and includes publi-
cations that offer a broad perspec-
tive on Army operations. There are
132 Tier 1 FMs including FM 1 and
FM 3-0. Tier 2, Proponent, is the sec-
ond tier, and it is designed to cap-
ture the bulk of proponent-level
FMs. There are currently 227 Tier 2
FMs and they include all the propo-
nents’ principal doctrinal publica-
tions along with FMs covering func-
tions, units, and the employment of
soldiers and systems. Tier 3, Refer-
ence, is the final tier, and it contains
information that seldom changes
and could apply to any soldier or

unit. There are currently 132 Tier 3
FMs and they include tasks such as
providing first aid, physical training,
and marksmanship. 

Doctrine Development 
The development of the Army’s

warfighting doctrine follows a formal,
traditional, and time-consuming
process that requires careful plan-
ning and continuous coordination.
The development process may take
18 to 24 months to produce the fin-
ished product. Numerous tasks are
involved including research, analysis,
writing, editing, internal and external
staffing, and approval. This timeline
varies depending on whether the
FM is being newly written or revised,
the scope and complexity of the
material, the extent of the staffing/
review required, and the level of the
approval authority. The six phases are
assessment, planning, development, 

production, print and dissemination,
and implementation and evaluation.

Once published, the new or
revised doctrine will be integrated
into the proponents’ training plans.
Tactical units implement the doc-
trine and provide feedback and rec-
ommended changes to the propo-
nent. Finally, the combat training
centers and the Center for Army
Lessons Learned conduct assess-
ments of the doctrine. The normal
shelf life for doctrinal publications is
5 years. At a minimum, 36-48 months
following publication date, propo-
nents will conduct a formal review of
their FMs. The purpose is to assess
the usefulness and accuracy of the
doctrine, which may lead to addi-
tional changes. 

Transformation Doctrine
To support the Army transforma-

tion, TRADOC is facilitating the
development of doctrine on the
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familiar three axes of the Army trans-
formation under the provisions of
the final draft of TRADOC Regulation
25-36, The TRADOC Doctrinal Litera-
ture Program. Along the first axis,
TRADOC is developing TTPs for the
Initial Brigade Combat Team. Along
the second axis, TRADOC is revising
division and corps doctrine to link it
with joint and multinational doc-
trine. Finally, along the third axis,
TRADOC is revising existing Army
doctrine in accordance with the Doc-
trine Master Plan, which is a priori-
tized listing of all Army, joint, multi-
Service, and multinational doctrine
maintained by the TRADOC Deputy
Chief of Staff for Doctrine and used
to obtain and prioritize limited re-
sources for doctrine development.

The recent publication of FM 3-
90 (formally 100-40), Tactics, and the
publication of other key doctrinal
publications in the very near future
expand on the doctrine in FM 1 and
FM 3-0, and contain key concepts of
the Army vision that set the stage for
the Army transformation. These
other publications include FM 3-91
(formally 71-100), Division Opera-
tions; FM 3-93 (formally 100-7), Deci-
sive Force: The Army in Theater Oper-
ations; FM 4-0 (formally FM 100-10),
Combat Service Support; FM 5-0 (for-
mally 101-5), Army Planning and
Orders Production; and FM 6-0 (for-
mally 100-34), Command and Con-
trol. As revisions to these publica-
tions become necessary around 2006
or 2007, the effort for developing
Brigade Combat Team doctrine will
merge with the need to execute the
Doctrine Master Plan. Thus, transfor-
mation tenets will be incorporated
into fundamental publications to
reflect transformed doctrine as we
move to the Objective Force.

The various TRADOC proponent
schools and centers are developing
Initial Brigade Combat Team doc-
trine and TTPs using the initial force
operations and organizations as a
framework. The doctrinal material
consists of a small set of core publi-
cations (Tier 1) to guide the training
and early organizational refinements

of the Initial Brigade Combat Team. It
also consists of follow-on doctrinal
publications (Tier 2) that support the
core publications derived from unit
training, lessons learned, and unit
feedback. The management of Tier 2
doctrine is decentralized to propo-
nents who determine timelines, con-
tent, and scope.

Division and corps doctrines are
being revised to address the com-
mand and control and support re-
quirements of the Initial Brigade
Combat Team. This will provide the
requisite “hooks and links” for joint
and multinational operations. Army
doctrine must not only be compati-
ble, but also be embedded in current
and emerging joint and multina-
tional doctrine that addresses the
capabilities of the Initial Brigade
Combat Team, and eventually the
Objective Force. Development of
division doctrine continues, and
corps doctrine will surely follow
pending the approval of the interim
division operations and organiza-
tions and the corps redesign, cur-
rently scheduled for FY04.

The Army vision, announced by
Army Chief of Staff GEN Eric K. Shin-
seki in October 1999, gave TRADOC
the opportunity to incorporate key
concepts of that vision into doctrine.
As the Army transforms, Initial Bri-
gade Combat Team doctrine will
eventually be integrated into the
Doctrine Master Plan, at which point
the key concepts will be included in
all publications and become trans-
formed doctrine.

A total of 26 Tier 1 Initial Brigade
Combat Team initial draft field man-
uals were produced by the proponent
schools and centers and delivered to
Fort Lewis, WA, in the spring of 2000.
The Initial Brigade Combat Team is
testing and providing input on these
doctrinal publications, which will
help develop and refine future doc-
trine. These doctrinal manuals are
scheduled for final staffing the first
half of 2002. Currently, the division
and corps doctrines have progressed
far enough in their development
process where effective and feasible

corresponding drafts are being pro-
duced. These drafts will be staffed,
subsequently approved, and used as
a guide in the architecture process
prior to ratifying the Initial Opera-
tional Capability of the first Brigade
Combat Team (projected for May
2003). This ratification will allow for
meaningful support and focused
training, and will establish deploy-
ment capabilities mandated by the
stated Army vision.

Conclusion
The Army’s future doctrine must

enable core warfighting capabilities
while increasing strategic responsive-
ness and dominance over an ex-
panded range of mission environ-
ments and threats. As such, efforts to
shape Army doctrine will continue
throughout the mid- and far term. By
the midterm, we will reform our doc-
trinal development process so that it
continues to reflect the best available
thought on the art and science of
military operations. In the far term,
this process will ensure that an inte-
grated rewrite of fundamental doc-
trine is accomplished to provide rele-
vant warfighting doctrine for the
Objective Force.

LTC BARRY R. HENDRICKS is
a Doctrine Staff Officer in the
Office of the Deputy Chief of Staff
for Doctrine, TRADOC Headquar-
ters. He received a B.B.A. from
North Georgia College and an
M.A. from West Virginia Univer-
sity. He is also a graduate of the
Command and General Staff
College.

LTC WALTER H. ORTHNER is a
Doctrine Staff Officer in the Office
of the Deputy Chief of Staff for
Doctrine, TRADOC Headquarters.
He has an M.S. in logistics from
the Florida Institute of Technology
and is a graduate of the Com-
mand and General Staff College.
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Introduction
Advances in weapon lethality, as

envisioned for the Objective Force,
have traditionally necessitated the
development of heavier or more
technologically advanced armor to
protect the warfighter. However, to
meet its strategic goals, the Objective
Force must provide lethal combat
overmatch with less weight and
greater agility. This requires the Army
to move from a platform-centric to a
network-centric architecture, provid-
ing greater situational awareness.
This situational understanding, along
with greater mobility, more lethal
precision weapons, and integrated
joint capabilities, will obviate the
Army’s traditional reliance on heavy
armor for force protection. Multi-
functional weapon systems within
Future Combat Systems (FCS) are
key, but the real revolution in war-
fighting brought about by the Objec-
tive Force is the integrated, multi-
tiered command, control, communi-
cations, computers, intelligence,
surveillance, and reconnaissance
(C4ISR) network. Battles will be won
or lost based on the network’s ability
to provide the situational picture
allowing the commander to see and
understand first.

A Different Architecture
C4ISR architecture for the Objec-

tive Force will be substantially differ-
ent from the architecture of today’s
tactical communications infrastruc-
ture. Current architectures rely on a
stable, semifixed supporting infra-
structure established on elevated ter-
rain. Relocating elements (signal
nodes) of this infrastructure is not
trivial and often results in lengthy
periods of degraded communications.
During these periods, the commander
risks losing touch with the flow of the
battle. The Army science and technol-
ogy community is developing new
technologies supporting command
and control (C2) on-the-move. These
technologies will free commanders

from today’s rigid infrastructure and
allow them to focus on the battle.
Commanders will be able to roam the
battlefield at will, continually main-
tain situational awareness data feeds,
and effortlessly direct subordinate
commanders. 

The architecture of the Objective
Force C4ISR network will include
mechanisms for graceful degradation,
dynamic reallocation of spectrum
and bandwidth, information assur-
ance, authentication, and autocon-
figuration. It will be high-bandwidth,
long-range, robust (e.g. anti-jam),
secure (anti-hacker), and covert. The
FCS will also depend heavily on the
C4ISR network tying together its ma-
jor functional areas of direct fire, in-
direct fire, infantry assault, intelli-
gence, and reconnaissance. The
architecture will enable collaborative
fires (both direct and indirect) and
reduce sensor-to-shooter timelines.
The Objective Force Unit of Action
will have organic C4ISR assets that
permit unrestricted operations any-
where in the world. The network
must be of sufficient reliability and
robustness to permit simultaneous
multiuser and multiprecedent con-
nectivity. Obviously, as with the 
earlier commander’s scenario, such 
connectivity requires terrain-

independence. Therefore, the Objec-
tive Force C4ISR architecture will
include satellite and airborne com-
munication nodes, as well as the
more traditional terrestrial links, pro-
viding network connectivity and
range extension.

The Objective Force will operate
in a geostrategic environment en-
compassing a trend toward a non-
linear, multidimensional battlespace.
The emphasis will not only be on
joint interdependence and combined
interoperability, but also on an inher-
ent capability to interact with non-
governmental organizations, private
volunteer organizations, and indige-
nous infrastructures. Internetted
“systems-of-systems” that operate
seamlessly across the tactical, opera-
tional, and strategic levels will be key,
including a robust and large reach-
back capability that enables split-
based operations. CONUS-based
“sanctuaries” will facilitate intera-
gency collaboration while providing a
portal to the tactical arena. Com-
mand, control, communications, and
computers (C4) information tech-
nologies thus arguably become the
most significant common denomina-
tors across all the technologies and
concepts being considered for the
Objective Force.

C4ISR
ARCHITECTURES

The Objective Force Key Enabler

Steve Klynsma and
MAJ Thomas Scott, UK
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Infrastructure
To understand and manage the

complexity of the networks required
for the Objective Force, the Army is
beginning to document the architec-
tural infrastructure supporting it.
Architectures provide a mechanism
for understanding and managing
complexity. The DoD C4ISR Architec-
ture Framework Document Version
2.0 defines architecture as “the struc-
ture of components, their relation-
ships, and the principles and guide-
lines governing their design and evo-
lution over time.” C4ISR architecture
provides for the examination of
processes and system implementa-
tions in the context of mission opera-
tions and information requirements.
Architectures are generally composed
of three specific views, which to be
consistent and integrated, must have
explicit linkages between them. Such

linkages are also needed to provide a
cohesive audit trail from integrated
mission operational requirements
and measures of effectiveness to the
supporting systems and their charac-
teristics, and to the specific technical
criteria governing the acquisition
and development of the supporting
systems. The three typical architec-
ture views are as follows:

• The operational view describes
the tasks and activities, operational
elements, and information flows
required to accomplish or support a
mission or functional area. Opera-
tional views are generally independ-
ent of organization, force structures,
and technology.

• System views depict the func-
tional and physical automated sys-
tems, nodes, platforms, communica-
tion paths, and other critical ele-

ments that support the information-
exchange requirements and war-
fighter tasks described in the opera-
tional architecture views.

• The technical view is the mini-
mal set of rules governing the
arrangement, interaction, and inter-
dependence of system parts or ele-
ments. Technical views facilitate inte-
gration and promote interoperability
across systems and compatibility
among related architectures. Essen-
tially, they prescribe the technical
implementation standards and con-
ventions—such as building codes—
on which the architecture depends.

Grids
C4ISR architecture will form the

backbone of the FCS and the Objec-
tive Force and will enable the effec-
tive application of all other capabili-
ties, including operational movement

C4ISR Functional Areas
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and maneuver, tactical maneuver,
vertical envelopment, mobile strike,
and close combat. The Objective
Force C4ISR architecture will need to
encompass logical sensor, informa-
tion, and engagement grids, which
are internetted via a physical com-
munications grid to provide a virtual
internetted C4ISR infosphere. This
seamless integration at multiple lev-
els will involve information exchange
interfaces to support mission plan-
ning across echelons, sensor infor-
mation for battlespace awareness,
and beyond-line-of-sight targeting. 

The sensor grid will logically
connect organic manned, un-
manned, remote, platform, and sol-
dier sensors along with nonorganic
Army, joint, and coalition capabili-
ties. A ubiquitous and robust sensor
grid will contribute significantly to a
more comprehensive and more
accurate joint common operating
picture, locate key enemy capabili-
ties for destruction, enable reliable
battle damage assessment, and
enhance the ability of the com-
mander to employ forces more effec-
tively. Improved situational under-
standing provided by the sensor grid
will also strengthen survivability and
force protection, allowing the force
to preserve combat power. 

The information grid will logi-
cally provide commanders at all ech-
elons with sophisticated battlespace
management tools and capabilities
to transform battlespace awareness
and understanding into executable
actions. Advanced C4ISR capabilities,
including automated decision aids
and collaboration tools, will enable
commanders to make qualitatively
better decisions faster than the
enemy, thus thwarting the enemy’s
ability to respond. 

The engagement grid will lever-
age enhanced battlespace awareness,
engagement quality target informa-
tion, distributed battle damage

assessment sensors, and shared
knowledge of the commander’s
intent to plan and execute synchro-
nized lethal and nonlethal effects on
the adversary. Like the sensor and
information grids, the engagement
grid is a logical construct enabling
coordinated and collaborative fires,
dependent on the communications
grid.

The communications grid will
provide a ubiquitous “always-on” vir-
tual back-plane to support commu-
nications among all battlefield enti-
ties. Extended range and redundant
communication networks will ex-
pand the commander’s reach and
ensure continuous connectivity via
multiple pathways. The global infor-
mation infrastructure in which the
Objective Force will function must
provide ubiquitous data transport
and information to the warfighter,
independent of location, degree of
mobility, or platform dynamics. The
information infrastructure will use a
heterogeneous mixture of available
media including civilian fiber optic
cable plants; landlines; and terres-
trial, airborne, and satellite-based
wireless services. This infrastructure
will likely be a mix of both civilian
and military systems. The communi-
cations grid will be supported by the
emerging Warfighter Information
Network-Tactical and the Joint Tacti-
cal Radio System.

Conclusion
The C4ISR architecture must

provide for the integration of all
these systems into a seamless,
dynamic, and extensible information
transport system that is scalable and
has security appropriate to the mili-
tary mission and the information
warfare threat. A C4ISR architecture
provides the only truly integrating
mechanism for the Objective Force
information requirements discussed.
It incorporates information technol-

ogy consistently, controlling the con-
figuration of technical components
and ensuring compliance with tech-
nical “building codes” through the
use of interdependent views. The
development of this architecture will
be evolutionary as concepts and
technology increase in fidelity over
time. The multilevel C4ISR architec-
ture will provide an essential mecha-
nism for understanding and manag-
ing the extremely complex require-
ments, standards, and implemen-
tation details of the Objective Force.
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Introduction
Objective Force operations will

deviate dramatically from present-
day operations. Support and sustain-
ment operations must change dra-
matically to support the operational
reach and increased tempo of ma-
neuver forces that conduct decen-
tralized operations throughout the
extended battlespace. This effort
requires that we break from business
as usual and attack our deployment,
support, and sustainment efforts in
new and different ways. The success
of the Objective Force depends on
the seeds we sow today in the com-
bat support (CS) and combat service
support (CSS) transformation. 

Not Business As Usual
CS/CSS transformation will dra-

matically change the way our Army is
supported and sustained as part of a
joint force. CS/CSS transformation
must ensure that Army forces are
capable of deploying rapidly to sup-
port current and future operational
force deployment goals and can
effectively support and sustain the
full spectrum of synchronized joint
Army operations. To achieve this, we
must enhance strategic responsive-
ness and meet deployment timelines;
reduce the CS and CSS footprint in
combat zones; and finally, reduce the

cost of generating and sustaining
forces without reducing warfighting
capability or readiness. 

We know that some things will
not change. As always, joint force
commanders will get what they
deserve—better support than their
adversaries. Performance will still be
judged based on the ability to pro-
vide the right stuff at the right time
and place. We will continue to project
forces to trouble spots around the
world, and our national economic
overmatch will fuel that effort; how-
ever, some things must change. 

Our past systems were ineffi-
cient. Joint force commanders (JFCs)

traded agility and freedom of maneu-
verability for their world-class sup-
port. Reliance on a large logistics
footprint and the operational burden
of its protection forced JFCs to tem-
per their appetite in terms of dis-
tance, intensity, and operation dura-
tion. In addition, the size of the sup-
porting and sustaining forces reduced
force closure because of additional
strategic lift requirements.

Logistics Vision
The Army Chief of Staff’s logistics

vision states, “In terms of sustain-
ability, the logistics footprint will be
reduced. For this to occur, the num-
bers of vehicles deployed must be
controlled, reach capabilities must
be leveraged, weapons and equip-
ment designed in a systems ap-
proach, and projection and sustain-
ment processes revolutionized.”

If the Army is to realize the full
potential of this vision, it must
address three factors. First, the Army
must invest in equipment that is
more reliable and consumes fewer
resources. Second, the Army must
replace its inventory-based sustain-
ment culture with a distribution-
based system that allows command-
ers to maneuver with only what they
need for a particular mission, free of
excess. Finally, sustainment forma-

COMBAT SUPPORT AND
COMBAT SERVICE SUPPORT

TRANSFORMATION 
Sowing Seeds For The Objective Force

LTC Brian R. Layer
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tions will have to change to accom-
modate this new logistics system. 

The Physical Change
The most challenging factor

involves equipment. The Army must
overcome the tyranny of physics. We
must use science and technology
and our associated acquisition proc-
ess to procure more capable and less
demanding equipment. In other
words, no reduction in sustainment
footprint will come without a re-
duced demand for supplies. To ad-
dress this problem, the Army must
change the criteria used to acquire
new equipment. The costs associated
with sustainment must be balanced
with the costs of acquisition so that
avoidable sustainment costs are
averted during the procurement
process rather than paid for, like a
tax, by the operational force. For
instance, we may pay more for a
family of ultrareliable systems with
common components and embed-
ded diagnostics/prognostics, but this
will avoid operating costs and reduce
the footprint downstream. More
important, the Army must explore
and invest in more efficient tech-
nologies. Future systems must be
smaller, lighter, more reliable, capa-
ble, and survivable. 

A Paradigm Shift
The next factor that must be

addressed is the cultural shift from
an inventory to a distribution sys-
tem. Timely, reliable information is
the backbone of this system. As sus-
tainment operations become more
precise, our reliance on assured com-
munications and powerful informa-
tion systems becomes a prerequisite
rather than a luxury. The need for
total asset visibility is absolute
because as safety stocks decline, cor-
rect information becomes a safety
net. The distribution system must be
linked to maneuvering-unit opera-
tions and provide logistical situa-

tional understanding, total asset visi-
bility, actual and projected consump-
tion rates, and positive control to
end users from all sources.

Completing The Puzzle
Information alone, however,

won’t deliver the goods. An agile, effi-
cient transportation system is also
required. The operational force is
designed to fight over greater dis-
tances. While this alone drives an
increasingly vertical distribution sys-
tem, the nonlinearity of the future
fight accentuates this need. Reduced
inventory requires an efficient distri-
bution system that allows appropri-
ate packaging at the national or
intermediate staging base for deliv-
ery through the distribution system
without repacking. This means that
commonality must be designed into
our transportation systems regard-
less of mode.

The final factor—organizational
redesign—results from the success of
the first two. Reducing demand and
employment of a distribution-based
system will enable the Army to field
different, smaller, more-efficient sus-
tainment formations that enable the
combat force to accomplish missions
without reducing JFC options. How-
ever, for this to become a reality, the
Army must do the following:

• Develop a deployment infra-
structure to meet stated deployment
timelines—a brigade in 96 hours, a
division in 120 hours, and five divi-
sions in 30 days—wherever Army
forces are stationed;

• Develop improved strategic
mobility platforms that allow combat
formations to deploy from their
CONUS or intermediate staging
bases;

• Develop air-transportable plat-
forms capable of rapid relocation by
in-theater lift assets;

• Develop transportation systems
that rapidly traverse the extended
battlespace;

• Enhance installation capabili-
ties to project and sustain forces
using split-based operations;

• Develop unitized and modular
forces that can deploy directly into
operations with minimal or no
reception, staging, onward move-
ment, or integration; 

• Develop alternative theater
opening capabilities that enable and
improve over-the-shore logistics as
well as airfield development and
enhancement;

• Reduce system weight and cube
of systems while increasing surviv-
ability and improving deployability;

• Reduce power and energy
requirements;

• Develop systems with real-time
diagnostics and prognostics that
support higher operational readiness
of all systems;

• Develop ultrareliable and fail-
safe designs that reduce unantici-
pated equipment failure; and

• Develop systems that are inter-
operable with other Army, joint, and
multinational systems.

Conclusion
The Objective Force requires a

change in how the Army fights on
future battlefields. To achieve this,
the Army must change how it con-
ducts business today. The CS/CSS
transformation enables it to do just
that.

LTC BRIAN R. LAYER is the
Branch Chief for CS/CSS Transfor-
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Introduction
The U.S. Army Simulation, Train-

ing and Instrumentation Command
(STRICOM) provides training, testing,
instrumentation, and simulation solu-
tions to the Objective Force. Whether
modeling new concepts, virtual proto-
typing of capabilities previously only
envisioned, developing tools to facili-
tate testing of new concepts, or provid-
ing training products and services,
STRICOM supports the development
and deployment of the Objective Force.

Organization
STRICOM is organized around the

virtual, constructive, live simulation,
and testing domains and has four proj-
ect managers (PMs) and two specific
directorates.

The PM for Combined Arms Tacti-
cal Trainers (PM, CATT) focuses on vir-
tual training simulations. PM, CATT
provides focused management of the
Close Combat Tactical Trainer (CCTT)
and support to the U.S. Special Opera-
tions Command. The CCTT consists of
combat vehicle simulators and emu-
lators operating interactively in a
combined-arms synthetic environ-
ment representing a battlefield on real-
world terrain.

Another product is the Aviation
Combined Arms Tactical Trainer –
Aviation (AVCATT-A) reconfigurable
manned simulator. AVCATT-A is an avi-
ation company/team collective trainer
providing the warfighter a mobile,
transportable combined-arms synthetic
environment where aviation and
ground maneuver units train as they
will fight—as a team.

The Engagement Skills Trainer
(EST) 2000 is a laser-based, small-arms
indoor training range that supports
training and evaluation of individual
marksmanship and of soldiers in judg-
mental use of force (shoot/don’t shoot)

scenarios. The EST 2000 is trans-
portable for use by units deploying
overseas in peacekeeping, stability, and
support operations.

The AC-130U Aircrew/Mainte-
nance Training Device and Testbed is a
virtual simulator that supports initial
qualification, currency, and mission-
specific training of AC-130U aircrews
and malfunction-troubleshooting train-
ing of both AC-130U aircrews and
avionics maintenance technicians.

Simulation
The PM for Warfighters’ Simulation

(PM, WARSIM) focuses on constructive
simulations. In partnership with the
National Simulation Center, PM,
WARSIM develops and sustains con-
structive simulations. These simula-
tions primarily support the Army’s
command and staff training require-
ments, from company/battalion com-
mand and staffs through echelons
above corps and joint task force levels,
across the full-mission spectrum
(stability and support operations
through mid- or high-intensity con-
flict). WARSIM is the next-generation
computer-based command and control
constructive simulation training system
that will eventually replace corps battle
simulation.

An integral component is the low-
er level constructive simulation, One
Semi-Automated Forces (OneSAF).
OneSAF are compatible, next-
generation computer-generated forces,
from entity up to brigade level, sup-
porting all modeling and simulation
(M&S) domains with an emphasis on
human-in-the-loop and non-human-
in-the-loop.

Tactical Simulation (TACSIM) is an
intelligence training simulation system
that provides warfighters a single ro-
bust intelligence simulation model.
TACSIM provides simulated intelligence

collection and reporting through user
organic communications and
processors.

The Digital Battlestaff Sustainment
Trainer collectively simulates tactical
situations and resultant message traffic
to stimulate the command, control,
communications, computers, intelli-
gence, surveillance, and reconnaissance
(C4ISR) systems in a unit’s tactical
operations center.

Virtual Training 
The PM for Training Devices (PM,

TRADE) is the Army Materiel Com-
mand (AMC) executive agent for all
instrumentation and Tactical Engage-
ment Simulation Systems (TESS) at the
maneuver combat training centers
(National Training Center, Joint Readi-
ness Training Center (JRTC), and the
Combat Maneuver Training Center),
soon to expand to our home-station
training as well. The PM is responsible
for training systems and instrumenta-
tion to support live-fire ranges and Mil-
itary Operations on Urbanized Terrain
(MOUT) home-station and deployed
units. Products include the following:

• Multiple Integrated Laser
Engagement System 2000—an inte-
grated laser-based training system that
provides commanders direct-fire force-
on-force training for individuals, vehi-
cles, and weapons.

• JRTC MOUT-Instrumentation
System (JRTC MOUT-IS)—provides
automated data collection and feed-
back, command and control of MOUT
exercises, and interactive target systems
to support a battalion-size force.

• The Live Environment Training
Systems Strategy—encompasses a
“system-of-systems” to be used in con-
ducting future live training. This will
include a set of standards and architec-
tural guidelines to enable development

THE VIRTUAL PROVING GROUND
LTC Mike Landers

First Sighting Of The Objective Force … 
In Our Cyber Sandbox
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of flexible, effective, interoperable, and
maintainable live-training products
such as TESS and live training instru-
mentation (LTI). It will also include
interfaces with the virtual and con-
structive domains, giving this system an
across-the-board training capability.
The common training instrumentation
architecture is the enabling architecture
that specifies the components and
interfaces for all LTI products and
establishes the standards for develop-
ment, test, and deployment of those
components.

The PM for Instrumentation, Tar-
gets and Threat Simulators (PM, ITTS)
manages major ITTS required for tech-
nical and operational test and evalua-
tion as well as operates and maintains
the targets for test and training for the
U.S. Army. Products and services
include the following:

• Mobile Automated Instrumenta-
tion Suite—the live instrumentation
suite supporting operational and force
development testing of current and
future weapon systems.

• Threat Simulator/Simulation
Program Plan—a process co-chaired by
the AMC Commander and the Army
Acquisition Executive that provides a
means to identify and compile total
Army requirements for threat materiel
solutions.

• Virtual Targets Program—creates
highly detailed, 3-D geometry models
for use in M&S. These virtual targets are
typically created by collecting data from
actual hardware to produce a high-
fidelity model that can be used in
radar-signature analysis and in a wide
range of other simulations.

STRICOM’s Operations and Sup-
port Directorate is devoted to soldier
warfighter tools in every aspect. This
directorate provides program manage-
ment for life-cycle support and opera-
tions. It also plans and manages an
integrated logistics support and
materiel readiness program to support
development and fielded systems.
Logistics and operational support
encompass traditional elements of
logistics plus “turn-key” operations for
training systems and combat training
centers. Readiness includes those
efforts mentioned above and procure-
ment, reprocurement, modification,
and life-cycle management of fielded

equipment. The sun never sets on this
directorate when it comes to providing
support to operational commands.

STRICOM’s Engineering Direc-
torate plans, manages, and executes an
integrated life-cycle modeling, simula-
tion, and instrumentation engineering
program for the command. This pro-
gram includes technology-based
research, front-end analysis, design,
testing, production, fielding, and post-
deployment. Additionally, the direc-
torate manages the horizontal technical
integration process across command
programs or products and serves as the
technical lead for research, process
management, and integration of the
advanced distributed simulation
environment.

A key facility operated by the Engi-
neering Directorate is the Central
Florida Technology Development Cen-
ter (CFTDC). The CFTDC is a multiuse
research and development facility com-
prised of the Innovation Center and the
M&S Testbed. The Innovation Center is
a multimedia facility used for demon-
strating M&S technologies, distance
learning, and team building among
joint Service, Army, federal, state, aca-
demia, and national and local indus-
trial partners. The M&S Testbed is a
reconfigurable, interoperable labora-
tory for exploring distributed simula-
tion technology and conducting experi-
ments related to Army-approved sci-
ence and technology objectives.

The Road Ahead
Future training environments are

not simply devices or infrastructure,
but a blend of necessary training capa-
bilities permitting the future com-
mander to take training to soldiers,
wherever they are. It means embedded
simulations, reachback capabilities,
and a necessary link to a support struc-
ture geared to soldiers receiving train-
ing where they need it instead of “going
to training.” The common training
instrumentation architecture will per-
mit interoperability of legacy systems
with the emerging embedded simula-
tion needs of the Objective Force.
OneSAF ensures interoperability
between the Army’s next-generation
virtual simulator (CCTT) and construc-
tive simulation (WARSIM). The Live
Environment Training Strategy is the
bridge from live to virtual and con-
structive simulations with TESS and
LTI. The Army Test and Training Inter-

operability Conference, chaired by the
PM, ITTS, works solutions from the
ground up for integrating test and
training equipment, standards, and
architecture.

Interoperability
STRICOM emphasis on the Objec-

tive Force is not limited to products and
services. The Product Manager for Sim-
ulation Technology Integration (PM, STI)
has two focus areas: requirements inte-
gration and Army transformation. This
office will facilitate support to cus-
tomers by coordinating integrated
requirements across the command.
Working relationships with the combat
and training development community
will provide the command an Objective
Force focus through an organization
specifically dedicated for that purpose.

Another STRICOM organization
emerged from the outset with a future
capabilities mindset. On Aug. 18, 1999,
the U.S. Army awarded a 5-year con-
tract to the University of Southern Cali-
fornia to create the Institute For Cre-
ative Technologies (ICT). ICT’s mandate
is to enlist the resources and talents of
the entertainment and game develop-
ment industries and to work collabora-
tively with computer scientists to
advance state-of-the-art training simu-
lation. The talents of ICT members and
visionaries in the entertainment indus-
try have already provided an environ-
ment from which to launch a variety of
concepts. These concepts range from
animated representations of new
equipment or system possibilities to
glimpses of potential interactive train-
ing environments with “synthespians”
(synthetic actors powered by artificial
intelligence engines and graphics of
photo-real quality), all with a goal of an
environment that can make the soldier
sweat. 

Conclusion
STRICOM is prepared to support

the Army’s training, testing, instrumen-
tation, and simulation needs for trans-
formation to the Objective Force.

LTC MIKE LANDERS is 
the Product Manager, STI at
STRICOM. He holds a master’s
degree in systems technology (C4I)
from the Naval Postgraduate
School and a bachelor’s degree in
business (marketing) from Georgia
College.
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Introduction
What can one expect to gain

from participation in the Army’s
Training With Industry (TWI) Pro-
gram? On July 13, 2001, 12 Army
Acquisition Corps (AAC) officers—all
just beginning the TWI Program—
had this and other questions an-
swered at the 4th annual AAC TWI
Orientation Workshop in Springfield,
VA. The purpose was to acquaint par-
ticipants with the intricacies of the
TWI Program. Other attendees
included outgoing TWI participants
and senior personnel from the Acqui-
sition Career Management Office
(ACMO), Office of the Assistant Sec-
retary of the Army (AL&T), and the
U.S. Total Army Personnel Com-
mand’s Acquisition Management
Branch (AMB). Also included for the
first time since these orientations
began were representatives from sev-
eral of the participating industries.

Program Background
Initiated in the 1970s, the Army’s

TWI Program is a work-experience
training opportunity that takes se-
lected officers out of their military
environment for 1 year and exposes

them to the latest civilian business
practices, organizational structures
and cultures, technology develop-
ment processes, and corporate man-
agement techniques. The result is an
opportunity to broaden one’s career
and to strengthen technical compe-
tency, problem-solving skills, and
leadership abilities.

Opening Remarks
Jim Welsh, AAC TWI Program

Proponency Officer in the ACMO,
and orientation host, introduced
COL Frank C. Davis, Deputy Director
for Acquisition Career Management
and ACMO Director, and LTC Tom
Hogan, Chief, AMB, for opening
remarks. Both stressed the value of
the TWI Program in expanding an
officer’s professional development
and knowledge. Their remarks set the
tone for the workshop by demon-
strating that the acquisition leader-
ship is committed to the TWI Pro-
gram. Davis specifically outlined
some of the unique opportunities
provided by the TWI Program and
urged program participants to learn
as much as possible during their cor-
porate assignments. The responsibil-

ity for success, he added, is on partic-
ipants. As such, he called on them to
have an open mind, ask questions,
and gain an understanding of how
industries function in a variety of
areas such as program management,
contracting, and test and evaluation.

Hogan reminded officers of the
leadership skills they bring to the
TWI position. He also urged the new
participants to make the most of
their year with industry and to use
the TWI experience to improve their
value to the Acquisition Corps.

IDPs
MAJ Cris Boyd, ACMO Propo-

nency Officer and Chief, Information
Management Team, reviewed proce-
dures for maintaining one’s Individ-
ual Development Plan (IDP), a criti-
cal document for identifying and
tracking career objectives. In addi-
tion, the IDP is used to update con-
tinuous learning points earned
through attendance at seminars or
conferences and participation in
other professional activities. He em-
phasized the need to work closely
with one’s supervisor in career plan-
ning and in developing education,

Opportunities Abound . . .

THE AAC ANNUAL
TRAINING WITH INDUSTRY

ORIENTATION
WORKSHOP

Sandra R. Marks
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training, and experience goals. Boyd
concluded by summarizing the certi-
fication process and listing AAC
membership requirements.

Personal Perspective
MAJ Leslie L. Lewis, an FY00 TWI

participant, gave an insider’s per-
spective on her experience, offering
ideas on what to expect and what to
do to get the most out of the pro-
gram. Lewis recently completed her
TWI tour as a Product Manager in
the International Data Services Divi-
sion of AT&T Solutions in Bridge-
water, NJ. She said that prior to be-
ginning her assignment, she had no
idea of the magnitude of what she
had to coordinate or the scope of her
responsibilities. She was also appre-
hensive about her reception by the
company’s civilian workforce. Lewis
took the advice of her FY99 predeces-
sor and used the 90-day introductory
period to interface with the account
managers, salespeople, marketing
and contracting representatives,
engineers, and other managers she
would be working with at AT&T. She
found that people valued the oppor-
tunity to provide information. 

Lewis offered a few recommen-
dations for getting the most out of
the TWI Program: Realize you’re not
going to change anything; let your
supervisor know what you might
want to do and what you expect to
gain from your experience there; be
open to new challenges and new
ideas; ask for the hard jobs; and don’t
get bored. She concluded by stating
that the 12-month tour goes fast! The
program, she added, is really what
you make of it. MAJ Lewis enthusias-
tically endorsed the program and the
opportunity to work in the corporate
world.

Ethical Considerations
Al Novotne, a lawyer in The

Office of The Judge Advocate Gen-
eral, HQDA, provided some guidance

on ethics and standards of conduct.
He began by reminding program par-
ticipants that they are trainees, not
official Army representatives. He cov-
ered such areas as “unauthorized
commitments” that could compro-
mise the Army’s position and “inside
info” that is not available to the pub-
lic. Referencing several U.S. codes, he
also offered advice on copyrights,
patents, and intellectual property.
Novotne concluded with a summary
of the rules governing gifts, awards,
and bonuses from TWI hosts.

USASD Overview
CPT Sheila E. Campbell, Com-

mander, U.S. Army Student Detach-
ment (USASD) at Fort Jackson, SC,
provided an overview of the detach-
ment’s mission, organization, and
activities. She highlighted USASD’s
role in providing high-quality finan-
cial and personnel support for offi-
cers selected to participate in the
TWI Program. The USASD is basically
a personnel action center for inpro-
cessing, outprocessing, financing,
budgeting, civil schooling, tuition,
and textbooks.

Connie Scott-Blue, primary
Agency Program Coordinator for
USASD, presented an information
briefing on the use and benefits of
the government travel charge card.
She outlined the application process,
types of accounts and available card
designs, card limits, and cardholder
responsibilities.

Reporting Responsibilities
Paula Bettes, Acquisition TWI

Manager at AMB, summarized pro-
cedural considerations associated
with the TWI Program. She began
with an outline of the program, the
selection criteria, and the selection
process. Bettes also outlined proce-
dures for submitting interim training
reports that document progress in
achieving training objectives, final
training reports that summarize the

ability to meet one’s objectives, TDY
requests, and academic evaluation
reports. 

TRICARE Overview
The day’s briefings concluded

with a presentation by Eileen Mejia,
Marketing Director, Northeast Sec-
tion, TRICARE. TRICARE, formerly
the Civilian Health and Medical Pro-
gram of the Uniformed Services
(CHAMPUS), is the managed health
care program for Active duty Service
members, retirees, and their families.
Mejia spoke about TRICARE Prime
Remote, a new program to address
the needs of Active duty personnel
who are in assignments such as TWI
that are geographically distant from
traditional health care services at
military installations. Mejia provided
information on eligibility require-
ments, enrollment procedures, and
benefits. 

Conclusion
The orientation was termed a

“great success” by the participants. In
particular, they enjoyed attendance
by industry representatives and
being able to hear about the experi-
ences and “lessons learned” from an
FY00 TWI graduate. Next year’s TWI
orientation is tentatively scheduled
for July 11-12, 2002.

SANDRA R. MARKS, an
employee of Science Applications
International Corp. (SAIC), pro-
vides contract support to the Army
AL&T magazine staff. She has a
B.S. in journalism from the Uni-
versity of Maryland, College Park.
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Introduction
If you are an Army weapon system

program manager (PM) or a member of
a research, development and engineer-
ing center (RDEC) concerned about the
foreign threat to your program, then this
article is for you. There is both a process
and an Army organization in the acqui-
sition community that provide the ac-
quisition and testing communities with
threat products (hardware and simula-
tions) needed to satisfy their threat
analysis and testing objectives. The
process, entitled the Threat Simulator/
Simulation Program Plan (TSPP), is
chartered by the Army Materiel Com-
mand (AMC) and supported by the
Army Acquisition Executive (AAE). The
organization that provides threat mate-
riel identified by the TSPP process is the
Threat Systems Management Office
(TSMO).

The TSMO
TSMO develops threat products and

acquires actual foreign materiel in sup-
port of Army acquisition. TSMO is a
management office under the PM, In-
strumentation, Targets and Threat Sim-
ulators (ITTS). PM, ITTS is part of the
Simulation, Training and Instrumenta-
tion Command (STRICOM), a major
subordinate command (MSC) of AMC.

As the chartered threat materiel
developer for the Army, TSMO is institu-
tionally funded to develop and provide
the Army acquisition and testing com-
munities with threat products. In most
cases, TSMO delivers the threat prod-
ucts it develops or acquires to the Army
Test and Evaluation Command’s
(ATEC’s) Threat Support Activity (ATSA).
ATSA operates and maintains the threat
systems and provides them for develop-
mental and operational testing. Other
simulator, foreign materiel, and simula-
tion products developed by TSMO are
either provided to various users or deliv-
ered to and maintained by the TSMO
threat facility at Redstone Arsenal, AL.
This facility allows users access to threat
simulations via distributed methods for
use in developmental testing, analysis,
and experimentation.

Threat products, whether actual
foreign equipment or hardware or soft-

ware simulators, must be validated in
association with the intelligence com-
munity as part of the threat develop-
ment process. TSMO accomplishes the
threat validation process through an
established Army program supervised
by the Test and Evaluation Management
Agency (TEMA). Each threat validation
effort is managed via a Threat Validation
Working Group (VWG) chaired by
TEMA. VWG membership includes rep-
resentatives of the intelligence commu-
nity and other appropriate stakeholders.
A threat product validation report
signed by TEMA and approved by the
DOD Director for Operational Test and
Evaluation ensures that threat products
developed by TSMO accurately repre-
sent the threat. 

TSPP
Now you know there is an organiza-

tion that is chartered and funded to pro-
vide validated threat products in sup-
port of the acquisition community. But
as a PM or RDEC manager, how do you
get your threat materiel needs into the
system? The answer is amazingly sim-
ple: interface with the TSPP process.

The purpose of the TSPP process is
to identify and compile Army threat
materiel requirements, clearly articulate
and prioritize those needs, and cham-
pion them through the Army Program
Objective Memorandum (POM)
process. An integrated product team
(IPT) chaired by the AMC Deputy Chief
of Staff for Research, Development and
Acquisition (DCSRDA) drives the annual
TSPP process. The TSPP process was
chartered by the AMC Commanding
General (CG) and supported by the AAE
in 1997, with PM, ITTS assigned as the
Secretary. Voting membership includes
one representative from each program
executive office (PEO) and one repre-
sentative from each AMC MSC. 

Also included in the IPT are repre-
sentatives from the Office of the Army
Deputy Chief of Staff for Intelligence
(DCSINT), the Training and Doctrine
Command (TRADOC), and the ATEC.

IPT observers also include the Office of
the Assistant Secretary of the Army for
Acquisition, Logistics and Technology
(OSAALT), the Office of the Army
Deputy Chief of Staff for Operations and
Plans (ODCSOPS), and TEMA. 

Threat product requirements are
normally collected via an annual data
collection process. Data collection is
achieved by onsite visits to project and
product management offices and meet-
ings with developer representatives in
each PEO and in each of AMC’s MSCs.
Coordination for data collection is han-
dled via PEO and MSC IPT members.
Data are collected between February
and July.

If you want to get your threat ma-
teriel needs into the TSPP process, you
have two routes: Submit them during
annual data collection or submit them
to your PEO/MSC representative. If your
threat materiel needs are identified in
the TSPP, funds from the testing budget
operating system can potentially be
used to acquire or develop these threat
products. Remember that the TSPP IPT
compiles threat simulator/simulation
needs and consolidates them into a pri-
oritized list. This Army prioritization
guides funding of threat products. 

The TSPP provides an appropriate
forum to ensure that all parties involved
with the acquisition and testing of
weapon systems play a role in deter-
mining threat product needs. The TSPP
also provides a single voice for threat
materiel requirements within the Army’s
research, development, and acquisition
(RD&A) community. In addition, the
TSPP process interfaces with the other
Services to address potential duplication
and seek funding from joint forums.

TSPP’s Value 
The value of the TSPP is fourfold.

First, the TSPP process brings together
program representatives, testers, and
the intelligence community. This is
important because the TSPP IPT
process fills a gap in the Army acquisi-
tion process. Until the TSPP’s inception,
no standard procedure adequately tied
together defined threats with Five-Year
Test Program (FYTP) resourcing for the
test and evaluation community’s System

THREAT MATERIEL SOLUTIONS
FOR ARMY ACQUISITION

Jeffrey L. Langhout
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Evaluation Plan and Threat Test Sup-
port Packages. This is also true for FYTP
resourcing of threat products identified
in a program’s Simulation Support Plan
(SSP) and Test and Evaluation Master
Plan. Too often, lack of documented
procedures forces individual programs
to shoulder common threat costs. 

The second reason why the TSPP is
valuable is because it provides a single
prioritized view of the RD&A threat
product requirements to senior Army
leadership. Unfortunately, there are not
enough dollars to develop or purchase
every threat product requested. How-
ever, with a united ATEC, PEO, AMC,
TRADOC, and intelligence effort rela-
tive to threat materiel needs, the acqui-
sition community can make a stronger
case for unfunded threat needs.

The third reason for the TSPP’s
value is that it confirms the intelli-
gence community’s position. Because
the Army DCSINT and the TRADOC
DCSINT are voting members, they and
other intelligence community members 
can thoroughly review each threat
product identified via the TSPP process.
This gives the intelligence community
an opportunity to either confirm the
threat application or challenge whether

the need is still valid. This extremely
important voice helps to ensure that
the Army is spending its threat materiel
dollars on needed products.

Finally, the TSPP is valuable
because it helps to ensure that TSMO
provides the right threat materiel to the
right customers at the right time.

Maturation Of The TSPP
The TSPP process is in its fourth

year of use and continues to be refined
and improved. During the first few
years, the PEOs and MSCs have come
together in processing their threat
materiel needs and in consolidating
their priorities. ATEC, TRADOC, and the
intelligence community became IPT
members during the last year and have
a key role in the continued success of
the TSPP process. All TSPP IPT members
realize the importance and signifi-
cance of consensus among PEO, AMC,
TRADOC, ATEC, and intelligence
organizations.

Conclusion
The Army Materiel Command has a

unique organization and process dedi-
cated to ensuring Army weapon system
developers, testers, and research per-

sonnel are provided with the threat
materiel needed to support their pro-
grams. The TSPP provides the mecha-
nism for the acquisition and testing
community to get their needs into a
formalized process that supports POM
development for threat materiel. Fi-
nally, the TSPP provides a strong net-
work of intelligence, acquisition, and
testing professionals dedicated to
ensuring Army weapon systems are
developed and tested in proper threat
environments.

JEFFREY L. LANGHOUT is
Chief of the Business Development
Office in the Threat Systems Man-
agement Office. He holds a Master
of Science and Engineering from
the University of Alabama,
Huntsville, and a Bachelor of
Industrial Engineering from Au-
burn University. He is a member
of the Army Acquisition Corps and
is Level III certified in both pro-
gram management and systems
planning, research, development
and engineering.

Threat Simulator/Simulation Program Plan
Purpose OrganizationAuthority

• Identify, compile, and prioritize
Army threat materiel require-
ments supporting the acquisition
community

• Clearly articulate threat materiel
needs to the Army staff

• Champion threat materiel solu-
tions through the POM process

April 18, 1997, AMC CG directed:
• AMC DCSRDA initiate and
sustain the TSPP
• PM, ITTS facilitate the TSPP

May 5, 1997, AMC DCSRDA
directed:

• Use of IPT process
• IPT Executive Secretary to be
the TSMO
• AMC DCSRDA to be the IPT
chair

May 9, 1997, AAE directed:
• PEO participation as TSPP
IPT members

IPT
AMC DCSRDA (Chair)

Membership
TACOM
AMCOM
SBCCOM
CECOM
STRICOM
ARL
AMSAA
HQDA DCSINT
HQ TRADOC

DCSINT

ATEC
PEO, Aviation
PEO, AMD
PEO, C3S
PEO, GCSS
PEO, IEW&S
PEO, Tactical

Missiles

Observers

OASAALT
ODCSOPS

TEMA

AMCOM: U.S. Army Aviation and Missile Command; AMD: Air and Missile Defense; AMSAA: Army Materiel Systems
Analysis Activity; ARL: U.S. Army Research Laboratory; C3S: Command, Control and Communications Systems; CECOM:
U.S. Army Communications-Electronics Command; GCSS: Global Combat Support System;  IEW&S: Intelligence, Elec-
tronic Warfare and Sensors;  SBCCOM: U.S. Army Soldier and Biological Chemical Command; TACOM: U.S. Army Tank-
automotive and Armaments Command.
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On July 30, 2001, Secretary of the Army Thomas E. White
and Army Chief of Staff GEN Eric K. Shinseki jointly pre-
sented the FY02 Army Posture Statement before the U.S.
House of Representatives’ Committee on Appropriations,
Subcommittee on Defense. That statement, edited to meet
space limitations in this magazine, is provided below. The
entire document upon which the testimony is based, The
Army Posture Statement, can be accessed at
http://www.army.mil/aps/01.

The Army Vision

We want to talk to you today about where we
are in achieving the Army Vision. In our tes-
timony, we will describe the magnificent work

the Army has done in recent months and identify the chal-
lenges we continue to face. There is still much work to be
done, but the Army has moved out. It is transforming in
comprehensive and profound ways to be the most stra-
tegically responsive and dominant land force of the 21st
Century—decisive across the entire spectrum of military
operations.

To meet the national security requirements of the 21st
Century and ensure full spectrum dominance, the Army
articulated its Vision to chart a balanced course and shed its
Cold War designs. The Vision is about three interdependent
components—People, Readiness, and Transformation. The
Army is people—soldiers, civilians, veterans, and families—
and soldiers remain the centerpiece of our formations.
Warfighting readiness is the Army’s top priority. The trans-
formation will produce a future force, the Objective Force,
founded on innovative doctrine, training, leader develop-
ment, materiel, organizations, and soldiers. The Vision
weaves together these threads—People, Readiness, and
Transformation—binding them into what will be the Army
of the future. 

Achieving The Vision
Last year, the Army took the initial steps to achieve the

Vision. One step was the continued realignment of our
budget priorities, generating investment capital by cancel-
ing or restructuring eight major Army procurement pro-
grams. Unfortunately, the Army has had to eliminate or
restructure 182 programs over the past decade and a half. It
is not that these systems and capabilities were unnecessary;
rather, our resource prioritization made the programs un-
affordable. Joining with the Defense Advanced Research
Projects Agency in a cooperative research and development

effort, we began to streamline our acquisition process to
focus and accelerate the development and procurement of
enabling technologies for our Objective Force. To reduce
the risk from the capability gap between our heavy and
light forces, the Army developed a concept and began to
organize an interim capability until the 21st Century Objec-
tive Force is fielded. The Army also completed a compre-
hensive study of how it trains soldiers and grows them into
leaders, knowing that the capabilities of a transformed
Army will reside in competent, confident, adaptive, and cre-
ative people. 

The People 
In our fiscal year 2002 budget, we continue to empha-

size people, the core of our institutional strength. Well-
being—the physical, material, mental, and spiritual state of
soldiers, families, and civilians—is inextricably linked to the
Army’s capabilities, readiness, and its preparedness to per-
form any mission. 

To improve well-being, we are offering technology-
based distance learning opportunities; working to improve
pay and retirement compensation; working with the
Department of Defense to guarantee that TRICARE meets
the needs of our soldiers, retirees, and their families;
improving facilities maintenance; and modernizing single
soldier and family housing. The much welcomed increases
in housing allowance and efforts to reduce out of pocket
expenses is an important step toward restoring faith with
our soldiers and their families. The health care provisions in
the fiscal year 2001 National Defense Authorization Act for
our soldiers, retirees, and family members represent the
types of significant improvements the Army continues to
seek for the force’s well-being. Sustained Congressional
support for important well-being initiatives helps us recruit
and retain a quality force. 

Indeed, the pay raise, pay table reform, and retirement
reform, as well as diligent efforts by leaders at all levels of
the Army helped us exceed our recruiting and retention
goals in fiscal year 2000. Attention to the well-being of our
people will keep trained and qualified soldiers and civilians
in the Army in the years to come.

Manning
In fiscal year 2000, we started a four-year effort to in-

crease personnel readiness levels. The Manning Initiative
redistributed soldiers to fill all personnel authorizations in 
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every active component combat division and cavalry regi-
ment, but by doing so, we accepted some risk in the institu-
tional base. This effort exposed the serious gap that has
existed in the aggregate between manning requirements
and authorizations. It is possible that we will need to
increase personnel authorizations to meet all requirements,
dependent upon ongoing reviews of overall Army missions.
Meeting the requirements with the active component, how-
ever, is not enough. As mission demands necessitate
increased use of our reserve components, we must bolster
their full-time support requirements to better keep them
ready and available. Manning the entire force will reduce
operational and personnel tempo and improve both readi-
ness and well-being.

The fiscal year 2002 budget increases for enlistment
and retention bonuses will enable the Army to sustain its
recent recruiting and retention successes. Funding for
change-of-station moves helps to ensure we can place sol-
diers when and where they are needed to man units at
desired grade and skill levels, and further advance the
Army’s transformation.

Readiness
Readiness is a top priority. It means we must be pre-

pared to execute strategic missions across the full spectrum
of operational requirements around the globe. Our military
formations must be able to conduct a range of activities
from engagement, to stability and support operations, to
warfighting. On any given day, the Army has nearly 125,000
soldiers and 15,000 U.S. civilians forward stationed in over
100 countries around the world. Our fiscal year 2002 budget
supports our most critical readiness requirements, although
we have accepted moderate risk in the level of funding for
active component air and ground OPTEMPO [operational
tempo] to decrease, and possibly halt, the rate of deteriora-
tion of our facilities and augment training enablers.

Measuring the readiness of the Army to respond to the
Nation’s call requires accuracy, objectivity, and uniformity.
Our current standards are a Cold War legacy and reflect nei-
ther the complexity of today’s strategic and operational
environments nor other important factors. Near-term fac-
tors encompass the overall capability of units to deploy and
include training enablers such as training ranges, institu-
tional support, and depot maintenance; full time support
for our reserve components; and installation support. 
Long-term readiness factors affect the Army’s ability to fight
in the future and to retain quality personnel. We are re-
examining how to measure Army readiness in the near-
term, the long-term, and across the range of missions we
may be expected to undertake. This new reporting system
will provide timely and accurate information on the status
of the Army’s readiness, with measurements that are rele-
vant and quantifiable, to enhance the ability of command-
ers to make the best possible employment decisions. It will
also give the American people a more accurate assessment
of how ready their Army is to do what it is asked to do. 

Transformation
The third thread of the Vision requires a comprehensive

transformation of the entire Army. This complex, multi-year
effort will balance the challenge of transforming the opera-

tional force and institutional base while maintaining a
trained and ready force to respond to crises, deter war and,
if deterrence fails, fight and win decisively. Transformation
is far more extensive than merely modernizing our equip-
ment and formations. It is the transformation of the entire
Army from leader development programs to installations to
combat formations. All aspects—doctrine, training, leaders,
organization, materiel, and soldiers—will be affected.

Transformation of the Army’s operational force pro-
ceeds on three vectors—the Objective Force, the Interim
Force, and the Legacy Force. All are equally necessary to our
Nation’s continued world leadership. The Objective Force is
the force of the future and the focus of the Army’s long-term
development efforts. It will maximize advances in technol-
ogy and organizational adaptations to revolutionize land-
power capabilities. The Interim Force will fill the current
capability gap that exists between today’s heavy and light
forces. Today’s force, the Legacy Force, enables The Army to
meet near-term National Military Strategy commitments.
Until the Objective Force is fielded, the Legacy Force—
augmented or reinforced with an interim capability—will
continue to engage and respond to crises to deter aggres-
sion, bring peace and stability to troubled regions, and
enhance security by developing bonds of mutual respect
and understanding with allies, partners, and potential
adversaries. It must remain ready to fight and win if neces-
sary, giving us the strategic edge to allow transformation. 

The Army’s fiscal year 2002 budget supports procure-
ment and upgrade of important Legacy, Interim, and Objec-
tive Force systems. It procures 326 Interim Armored Vehi-
cles [IAVs] and five Wolverine systems. It also continues
support for the Abrams-Crusader common engine program
and both the Abrams and Bradley upgrade programs.

As the Army works to develop and acquire the tech-
nologies for the Objective Force, the Legacy and Interim
Forces will guarantee Army readiness. Our most pressing
concerns this year include the modernization and recapital-
ization of selected Legacy Force systems. 

Legacy Force
Recapitalization and modernization efforts are neces-

sary to ensure current and near-term warfighting readiness.
Currently, 75 percent of major combat systems exceed engi-
neered design half-life and will exceed design life by 2010;
system operation and sustainment costs are up over 35 per-
cent, and aircraft safety of flight messages are up 200 per-
cent since 1995. We must judiciously modernize key
armored and aviation systems in the Legacy Force to
enhance force capabilities. We will further digitize the
Abrams tank to increase situational awareness and remanu-
facture early model Bradley infantry fighting vehicles to
improve lethality, situational awareness, and sustainability.
We will procure new systems like the Crusader howitzer to
increase force effectiveness, reduce friendly casualties, ease
logistics support requirements, and improve deployability.
Crusader will maximize the total capabilities of the Legacy
Force. Fielding the Patriot Advanced Capability-3 missile
defense upgrade and the Theater High Altitude Area
Defense system will significantly increase our in-theater
force protection. Current Legacy Forces will benefit from
upgrades and enhancements to proven systems. Interim
Forces will demonstrate the power of developmental and
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off-the-shelf communications and intelligence capabilities.
The Army has made the hard decisions for selective mod-
ernization to sustain combat overmatch. What is needed is
continued support for our prudent investment strategy to
keep our force strong and credible.

Concurrently, the Army will selectively recapitalize
Legacy Force equipment to combat the rapid aging of our
weapons systems. The fiscal year 2002 budget takes a step
in this direction by providing additional funding to depot
maintenance in preparation for recapitalization. 

Interim Force
The fielding of the Interim Force fills the strategic gap

between our heavy and light forces and is an essential step
toward the Objective Force. The key component of the
Interim Force is the Interim Brigade Combat Team (IBCT),
the first two of which are being organized at Fort Lewis, WA.
On July 12, 2001, we announced the selection of the next
four brigades to transform to IBCTs: the 172nd Infantry
Brigade (Separate) at Forts Richardson and Wainwright in
Alaska; the 2nd Armored Cavalry Regiment (Light) at Fort
Polk, LA; the 2nd Brigade, 25th Infantry Division (Light) at
Schofield Barracks, HI; and the 56th Brigade of the 28th
Infantry Division (Mechanized) of the Pennsylvania Army
National Guard. The IBCT’s primary combat platform, the
Interim Armored Vehicle (IAV), will fulfill an immediate
requirement for a vehicle that is deployable any place in the
world, arriving ready for combat. The IAV will consist of two
variants, a mobile gun system and an infantry carrier with
nine configurations. The IAV will achieve interoperability
and internetted capability with other IBCT systems by inte-
grating command, control, communications, computer and
intelligence, surveillance, and reconnaissance systems.
Congress supported the IBCT concept with an additional
$600 million in the Fiscal Year 2001 Defense Appropriations
Act for IAV procurement and for organizing the second
IBCT. The Army has programmed resources to field six to
eight IBCTs.

The Army will train and test soldiers and leaders in the
doctrine and organization of these new units to ensure that
they can respond to operational requirements. An IAV-
equipped battalion-sized element will undergo training and
initial operational testing and evaluation to guarantee sys-
tem suitability and effectiveness. Innovative applications
and technology insertion in supporting forces will complete
the IBCT package and enable full operational capabilities
for the first IBCT in 2005. 

Objective Force
The Army’s ultimate goal for transformation is the

Objective Force. Operating as part of a joint, combined,
and/or interagency team, it will be capable of conducting
rapid and decisive offensive, defensive, and stability and
support operations, and be able to transition among any of
these missions without a loss of momentum. It will be
lethal and survivable for warfighting and force protection;
responsive and deployable for rapid mission tailoring and
for the projection required for crisis response; versatile and
agile for success across the full spectrum of operations; and
sustainable for extended regional engagement and sus-
tained land combat. It will leverage joint and interagency

reach-back capabilities for intelligence, logistical support,
and information operations while protecting itself against
information attacks. It will leverage space assets for com-
munications; position, navigation, and timing; weather, ter-
rain, and environmental monitoring; missile warning; and
intelligence, surveillance, and reconnaissance. The Objec-
tive Force will provide for conventional overmatch and a
greater degree of strategic responsiveness, mission versatil-
ity, and operational and tactical agility. With the Objective
Force, the Army intends to deploy a combat-capable
brigade anywhere in the world in 96 hours, a division in 120
hours, and five divisions in 30 days. Our ability to quickly
put a brigade-size force on the ground, with the balance of
a division following a day later, fills a current gap for credi-
ble, rapid deterrence. The Objective Force will offer real
strategic options in a crisis and change the strategic calcu-
lations of our potential adversaries. The Army with Objec-
tive Force capability will provide the National Command
Authorities with a full range of strategic options for regional
engagement, crisis response, and land force operations in
support of the Nation. 

Science And Technology
Advances in science and technology will lead to signifi-

cantly improved capabilities for the Objective Force. The
Army is programming over $8 billion for science and tech-
nology efforts to begin fielding the Objective Force by the
end of the current decade. This effort seeks to resolve a
number of challenges: how to balance sustained lethality
and survivability against ease of deployability; how to
reduce strategic lift requirements and logistical footprint
required in-theater; how to mitigate risk to our support
forces and to forces in-theater; and how to ensure digitized,
secure communications to provide battlefield awareness at
all levels of command. The Army will find the best possible
answers while maintaining the ready, disciplined, and
robust forces our Nation demands, our allies expect, and
our adversaries fear.

Future Combat Systems (FCS), a system of systems, is
one of the essential components for the Army’s Objective
Force. To accelerate development of key technologies, the
Army partnered with the Defense Advanced Research Pro-
jects Agency in a collaborative effort for the design, devel-
opment, and testing of FCS while simultaneously redesign-
ing the force. The fiscal year 2002 budget funds FCS demon-
strations of system-of-systems functions and cost sharing
technologies. Forces equipped with FCS will network fires
and maneuver in direct combat; deliver direct and indirect
fires; perform intelligence, surveillance, and reconnaissance
functions; and transport soldiers and materiel. Over the
next six years, the Army will demonstrate and validate FCS
functions and exploit high-payoff core technologies, includ-
ing composite armor, active protection systems, multi-role
(direct and indirect fire) cannons, compact kinetic energy
missiles, hybrid electric propulsion, human engineering,
and advanced electro-optic and infrared sensors. 

Institutional Transformation
The Army’s fiscal year 2002 budget funds schoolhouse

training at 100 percent. This is a first. It funds U.S. Army
Training and Doctrine Command (TRADOC) transformation
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initiatives to include expansion of One Station Unit Training,
establishment of a land warfare university, basic officer lead-
ership course enhancements, establishment of an accession
command, and quality assurance initiatives.

As the combat formations are being transformed, the
Army’s institutional base—schools, services, facilities, and
installations—must also change to support both the Objec-
tive Force and current mission requirements. TRADOC pro-
duces tactically and technically proficient soldiers and lead-
ers and the doctrine and concepts for operational success.
The Army must train soldiers—in simulations, on ranges,
and in exercises—and grow them into leaders who are
capable of executing rapid and seamless transitions
between missions throughout the spectrum of operations.
Training must continuously improve and respond to emerg-
ing technologies. We must recapitalize and modernize
ranges, distance learning centers, Army schools, and com-
bat training centers to keep pace with changes in force
structure, technology, and the global environment. 

Training And Leader Development
Key to transformation is the training and leader devel-

opment necessary for producing adaptive soldiers and
leaders who can lead and succeed in both joint and com-
bined environments while capitalizing on the latest battle-
field technologies. The Army Training and Leader Develop-
ment Panel (ATLDP) has concluded its in-depth study of
issues affecting the Army’s culture and its training and
leader development doctrine. The ATLDP surveyed and
interviewed over 13,500 officers and spouses. Follow-on
studies of the noncommissioned officer and warrant officer
corps will be conducted over the next six months. The pri-
mary objectives of the panel were to identify skill sets
required of Objective Force leaders and to assess the ability
of current training and leader development systems to cul-
tivate those skills. Study participants addressed issues that
included well-being, job satisfaction, training standards,
and the officer education system. This study represents a
candid self-assessment by the Army; it seeks to restore faith
with soldiers and set a course for improving all aspects of
the Army’s culture by bringing institutional beliefs and
practices in line. To that end, some steps have already been
taken, including adapting the officer education system to
meet the needs of the transforming Army; eliminating non-
mission compliance tasks that interfere with warfighting
training; allocating full resources to our Combat Training
Centers; and protecting weekends for the well-being of sol-
diers and their families. It is a testament to the strength of
any organization when it is willing to take such a candid
look at itself, and this kind of healthy introspection charac-
terizes a true profession.

The fiscal year 2002 budget funds development of train-
ing, training products, and materials that support resident
and unit training programs. It provides for the analysis,
design, development, management, and standardization of
processes and practices; integration and operations of Army
training information systems; and automation of the train-
ing development process. In the area of leader develop-
ment, it allows schoolhouse trainers to adapt training pro-
grams for future leaders and increases training support
funding for aviation and specialized skill training. Further,
the budget funds active component unit training OPTEMPO

and supports critical training enablers. Our Combat Train-
ing Center program remains the proving ground for
warfighting proficiency, and we currently have scheduled
ten brigade rotations through the National Training Center,
ten brigade rotations through the Joint Readiness Training
Center, and five brigade rotations through the Combat
Maneuver Training Center. 

Logistical Transformation
We will transform logistical services and facilities to

enhance readiness and strategic responsiveness. Today,
logistics comprises approximately 80 percent of the Army’s
strategic lift requirement, creating a daunting challenge to
deployability. Prepositioning stocks and forward presence
solves only part of the problem. Currently, the Army has
seven brigade sets of equipment forward deployed on land
and at sea with an eighth brigade set being deployed in fis-
cal year 2002. As we fundamentally reshape the way the
Army is deployed and sustained, we will ensure logistics
transformation is synchronized with the needs of the opera-
tional forces and supports Department of Defense and Joint
logistics transformation goals. The Army is examining how
to reduce the logistical footprint in the theater of operations
and to reduce logistical costs without hindering warfighting
capability and readiness. Approaches already being ex-
plored are recapitalization, common vehicle chassis design,
a national maintenance program, and an intermediate bas-
ing strategy for force protection. We are synchronizing the
critical systems of the institutional Army with our operating
forces to ensure the transformation of the Army is holistic
and complete. 

Conclusion
The Army has embarked on a historic enterprise. Rec-

ognizing that the forces we can provide to the combatant
commands are becoming obsolescent in a changing strate-
gic environment, the Army is transforming. With the sup-
port of the Administration and Congress, the Army has
charted a course that will better align its capabilities with
the international security environment, enhancing respon-
siveness and deterrence while sustaining dominance at
every point on the spectrum of operations. The Army trans-
formation is the most comprehensive program of change in
a century and is already underway. It comes at a propitious
moment. We live in a time of relative peace. Our Nation’s
economic strength has given us a period of prosperity. A
decade of post-Cold War experience has provided us strate-
gic perspective, and American technological power gives us
tremendous potential. We have seized this opportunity to
guarantee our strategic capability and our non-negotiable
contract with the American people well into this century. 

Mr. Chairman and distinguished members of the Com-
mittee, we thank you once again for this opportunity to
report to you today on the state of your Army. The pro-
grams, schedules, and funding levels described in this state-
ment, however, may change as a result of Secretary Rums-
feld’s strategy review, which will guide future decisions on
military spending. With the continued support of the
Administration and Congress, the Army will have the
resources to remain Persuasive in Peace, Invincible in War.
We look forward to discussing these issues with you.
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Introduction
Any military professional will attest

that understanding terrain is funda-
mental to planning and conducting
operations. Our reliance on maps and
other representations of terrain is evi-
dent in military products and proc-
esses at the tactical, operational, and
strategic levels of planning. Today, the
relatively widespread availability of
digital terrain data (DTD) has enabled
high-tech adaptations of map and
imagery data for uses such as simula-
tion, command and control (C2), and
reconnaissance. However, we have yet
to harness the full potential of this
resource. 

To support many planning tasks,
we need to go beyond mapping and
visualization to produce task-specific
interpretations of terrain data. Geo-
graphic information systems (GISs)
provide an excellent foundation for
producing such visualizations, but
these are not sufficient to produce the
kinds of terrain analysis needed by mil-
itary analysts and commanders. We
recently demonstrated that artificial
intelligence (AI) can help bridge this
gap by automatically producing mili-
tary interpretations of terrain data for
trafficability analysis. We believe that
the qualitative spatial reasoning tech-
niques used in that application can be
extended to address a wide range of
military terrain analysis tasks and ben-
efit current and emerging applications
such as C2 tools and simulations. 

The Problem
Military planners have long under-

stood the need for special-purpose
interpretations of map data. Let’s con-
sider the overlays produced to describe
the environment for the intelligence
preparation of the battlefield (IPB). To
make effective military use of a tradi-
tional map, military intelligence ana-
lysts produce overlays depicting mili-

tary terrain trafficability, potential en-
gagement areas, and key terrain, just to
name a few. 

For complex tasks such as military
planning and operations, these over-
lays help identify and communicate
what is critically important about that
terrain (e.g., trafficability for military
vehicles) while ignoring unnecessary
details. These simplifications enable us
to optimize use of maps by describing
the environment according to useful
distinctions.

Today, many military tasks have
been automated and even transformed
by modern technology. Digital terrain
data have made it possible to conduct
computer-based military planning and
operations using the digital equivalent
of maps. Currently, however, we have
not yet realized the digital equivalent of
the high-level interpretations of the
digital maps—the equivalent of the
doctrinal overlays produced in IPB. GIS
software allows for storing and manip-
ulating terrain data in general ways,
but cannot perform military terrain
analysis. As a result, current C2 tools
cannot demonstrate the sophisticated
understanding of terrain needed by
military planners the way an intelli-
gence analyst does using an overlay. 

Qualitative Reasoning 
There is a wide range of C2 appli-

cations, simulation environments, and
planning tools being developed and
fielded that use digital terrain data for
computer-based map displays. All of
these applications support some form
of reasoning about the impact of that
terrain on military operations. Typical
determinations include path planning,
rates of movement, visibility and fields
of fire, and site selection. The common
approach is to access the feature cod-
ing of GIS primitives (i.e., polygons,
arcs, or rasters) in the DTD through a
GIS and use the GIS-provided facilities

to support the desired determinations.
This is a sensible place to start because
these systems provide powerful and
useful facilities for digital mapping,
perform complex transformations of
this data, and solve common geospa-
tial problems. However, these GIS com-
putations are quantitative, relying on
visualization tools and extensive user
interactions to provide the qualitative
insights needed in military applica-
tions. In contrast, most human reason-
ing about geographic space appears to
reflect a qualitative interpretation of
that space.

While valuable contributions will
come from many areas of AI, we be-
lieve that qualitative reasoning in par-
ticular has much to offer. Qualitative
representations can depict terrain data
that are encoded as many continuous
properties into discrete, conceptually
meaningful units. 

Qualitative spatial representations
carve space into regions based on a
combination of physical constraints
and task-specific constraints. Relative
to military trafficability, for example,
identifying unrestricted versus re-
stricted areas is useful because of the
different effects that such terrain has
on the movements of various military
units. 

Generally, it rarely matters why
such areas are restricted or severely
restricted. Indeed, such areas may be
so designated because they represent
an aggregation of smaller areas where
trafficability factors result from various
terrain features such as vegetation,
slope, hydrography, and surface rough-
ness. This corresponds to what a hu-
man analyst does when he or she pro-
duces a combined obstacle overlay (fig-
ure on Page 33).

These qualitative spatial represen-
tations describe space according to
parameters directly relevant to the
required task. These representations
often need to be firmly rooted in a
quantitative, diagrammatic representa-
tion for a variety of technical reasons.
Digital terrain data provide this dia-
grammatic description in a way that is
convenient for reasoning systems to
access and manipulate. We use this
quantitative information (e.g., feature
coding of terrain features or specific
coordinates of a unit) in qualitative
spatial reasoning. For instance, using
qualitative spatial descriptions for traf-
ficability helps determine routes in a
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general way and helps cal-
culate time-distance esti-
mates about travel over
those routes (e.g., can they
get there in time?). 

Using qualitative de-
scriptions also allows com-
puters to perform more
human-like reasoning and
explanations. In other
words, by identifying and
using these conceptually
meaningful units, comput-
ers can become intelligent
and articulate, describing,
for example, how restricted
and severely restricted areas
of terrain contribute to the
identification of avenues of
approach, or potential bat-
tle positions. 

Proof Of Concept
In studies at Northwestern Uni-

versity, we applied these techniques to
trafficability analysis problems as part
of the High Performance Knowledge
Bases Program. This research, sup-
ported by the Defense Advanced
Research Projects Agency, shows how
GISs can be used to support qualita-
tive spatial reasoning. We automati-
cally generated combined obstacle
overlays (COOs) and complex factor
overlays (CFOs) to answer terrain
analysis and trafficability questions
related to planning and conducting
military operations. The GIS data rep-
resented the terrain in the Straits of
Hormuz region. The GIS coding of this
terrain data described vegetation,
hydrology, slope, and road networks.
This array of coverages and the terrain
in the area provided an opportunity to
test these techniques, and the results
are promising. 

The CFOs and COOs were used by
military personnel to judge correctness
and plausibility of trafficability results
consistent with U.S. Army practice. In
all tested areas, correct CFOs and
COOs were created, and trafficability
questions (e.g., maximum speed in
particular regions) produced correct
answers. 

Generating CFOs and COOs pre-
sented the opportunity to produce qual-
itative spatial descriptions that corre-
spond to authentic descriptions pro-
duced by military analysts. It also
allowed modeling of the well-established
terrain analysis practices that use those

descriptions. A variety of trafficability
and path-finding queries, producing
authentic results and compelling
explanations grounded in qualitative
reasoning, were also supported. This
demonstrated that qualitative reason-
ing enables computer systems to pro-
duce relevant, high-level descriptions
of terrain that support automated rea-
soning and correspond closely to
human understanding of terrain.

Application
Automating the production of

COOs and CFOs suggests that many
such intelligence tasks that are still
done manually can be similarly pro-
duced. While military planners cur-
rently spend hours or days producing a
variety of overlays and estimates for an
area of operations, this technique
could allow the same descriptions to
be produced immediately, on demand.
Qualitative descriptions can also pro-
vide richer representations of the envi-
ronment to support higher-fidelity
planning and simulations. 

Consider a classic military strategy
problem in simulation: massed fires. If
you assign three units to attack a local-
ized enemy, simulated units will
choose paths to get to that enemy and
then attack it. Such simulations are
susceptible to the problem of naive
pathfinding. Suppose the quickest path
to the enemy involves a tightly con-
strained mobility corridor, forcing your
units to travel it one at a time (units in
column). The enemy, who would have
been overwhelmed had your forces

converged all at once, can
then destroy each of them
in turn as they enter the
clearing.

Good military planners
solve this problem differ-
ently. They specify paths
that the units will take and
specify synchronization
constraints (i.e., “using
these axes of advance,
attack at 0400”). Good
communication is essential
to good force coordination. 

Understanding the
impact of terrain on unit
movements (provided by
overlays in current military
planning) is essential in
expediting these determi-
nations and enabling effi-
cient communication. We

believe computers can use this type of
qualitative reasoning to achieve the
same effectiveness in communicating
between tools and humans, as well as
between automated reasoning proc-
esses. Providing this type of interaction
between a human planner and our
map-based tools could provide better
support to planning, simulation, and
C2. 

Conclusion
As computer-based planning, sim-

ulation, and C2 mature, sophisticated
and natural representations of space
will be necessary to make optimum use
of terrain descriptions. The research
presented in this article represents a
promising first step toward the sort of
intelligent applications that could be
part of future command-post software.

MAJ JAMES J. DONLON is the
Director of the Knowledge Engi-
neering Group at the U.S. Army
War College. He received a B.S.
degree from the University of
Delaware and an M.S. degree from
Northwestern University, and he is
pursuing a Ph.D. in computer sci-
ence at George Mason University.

DR. KENNETH D. FORBUS is a
Professor of Computer Science and
Education at Northwestern Uni-
versity. He received his Ph.D. from
the Massachusetts Institute of
Technology.



34  Army AL&T November-December 2001

Introduction
You are a brigade commander, 72

hours into the fight, and running on caf-
feine and catnaps. Your operations offi-
cer is briefing you on possible courses
of action (COAs) for a new mission. He
recommends a COA and explains the
advantages. Something about the COA
bothers you, but you just can’t put your
finger on it. Fatigue, stress, or some
other distraction is keeping you from
recalling something that would make a
difference in this decision. You make
your best judgement and drive on, but
your gut feeling leaves you thinking that
there was a better way—if you had just
had more time or a clearer head!

Our decisions are a function of our
education, training, experience, and
personal preference. There is ample evi-
dence that the decisions we make under
stress are generally not as good as those
we make when we are well rested, com-
fortable, and relaxed. Thus, the U.S. mil-
itary selects commanders based on their
demonstrated ability to make good
decisions under adverse conditions.

Revisit the opening scenario. The
situation and the environment are the
same, but this time you have another
tool to assist you. An intelligent agent,
trained by you to remember the lessons
of a lifetime, will help you decide. The
intelligent agent is software that runs on
common computers and accesses data
from your battle command systems and
planning tools, regardless of whether
they are powerful networked computer
systems or handwritten notes and
sketches. 

The intelligent agent does not care
how cold it is or how much sleep you
have had. In seconds, it evaluates the
COAs and presents you with a list of
strengths, weaknesses, and issues for
each of them. You quickly scan the list,
discarding some and nodding agree-

ment with others, until you come to the
one or more gems that you recognize as
being critical to the decision. Based on
your own judgement and the recom-
mendations of your staff, but now
armed with a few additional key consid-
erations, you make your decision.

These considerations might be
based on planning guidelines you
learned in a classroom, an after action
review from an exercise you partici-
pated in, or on new enemy tactics. The
intelligent agent combines the things a
computer does best—sorting and sifting
through data—with the things a human
does best—learning from a lifetime of
experience. It provides concise, relevant,
and explainable considerations that
commanders can take into account
when making decisions. This is our
vision for the use of intelligent agents in
the command post of the near future!

Learning Agents Laboratory
Decision support and expert sys-

tems have been around for a while. To
date, they have produced more hype
than service, and they have played a
very limited role in military systems.
Even with today’s rapid growth in com-
puting power, most software products
claiming to be intelligent don’t solve
complex, real-world problems. 

The George Mason University
(GMU) Learning Agents Laboratory
(LALAB) is taking a novel approach to
the creation and use of intelligent
agents to solve complex problems. The
goal of GMU’s research is to develop
methods and tools that allow users with
minimal computer skills to easily build,
teach, and maintain intelligent software
agents. 

GMU’s initial research was part of
the Defense Advanced Research Projects
Agency (DARPA) High Performance
Knowledge Base (HPKB) project. Addi-

tional support was provided by the U.S.
Air Force Office of Scientific Research
and the Army Battle Command Battle
Laboratory. The work continues in the
DARPA Rapid Knowledge Formation
Project, still supported by the Air Force
and now also supported by the Army
War College. The goal of HPKB was to
test the claim that with the latest artifi-
cial intelligence (AI) technology, large
knowledge bases could be quickly built
and updated. GMU-DARPA research
indicates that with the right approach,
intelligent agents can meet this goal. 

Acquiring Knowledge
A major stumbling block in building

intelligent systems that solve problems
equal to a human subject matter expert
(SME) is the “knowledge acquisition
bottleneck.” This bottleneck comes
from the requirement to transfer knowl-
edge from an expert, through a knowl-
edge engineer, to the computer. The
knowledge engineer must learn what
the expert knows and how the expert
uses that knowledge. The engineer then
uses various tools and techniques to
build a knowledge base. This is a long,
painful, and inefficient process.

The GMU approach, called “Disci-
ple,” is a theory, methodology, and tool
set in which an SME directly constructs
an intelligent agent. In this approach,
SMEs teach the agent to perform vari-
ous tasks in a way that resembles how
they would teach an apprentice or stu-
dent. They give the agent examples and
explanations, and supervise and correct
its behavior. 

The traditional approach to create a
useful knowledge base requires very
complex steps, including the creation of
an ontology that defines relevant terms
and relationships from a problem do-
main, the definition of problem-solving
rules, and the validation and update of

INTELLIGENT AGENTS:
TOOLS FOR THE COMMAND POST

AND COMMANDER
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these rules. In general, these tasks re-
quire the creation of formal computer
representations, a task that only a
knowledge engineer can accomplish. 

In the Disciple approach, complex
tasks are replaced with simpler ones.
Instead of creating an ontology, the
expert updates and extends an initial
ontology imported from existing
sources of knowledge. Further, instead
of defining a complex problem-solving
rule, the expert identifies and explains
an example solution from which Disci-
ple learns a general rule. In lieu of de-
bugging a complex problem-solving
rule, the expert critiques specific exam-
ples of agent problem solving from
which Disciple updates corresponding
rules. 

The expert will not need to create
formal computer representations, just
understand information generated by
Disciple. Finally, the expert will not
need to provide formal explanations,
just informal hints that will guide Disci-
ple in generating possible explanations
from which the expert will choose.

Disciple’s history, capabilities, and
inner workings are described in detail in
Dr. Gheorghe Tecuci’s Building Intelli-
gent Agents: An Apprenticeship Multi-
strategy Learning Theory, Methodology,
Tool and Case Studies, Academic Press,
1998. Recent papers describing im-
proved capabilities are also available on
the GMU LALAB Web page at
http://lalab.gmu.edu.

A Sample Application
As part of HPKB, the GMU LALAB

developed a Disciple agent to critique
COAs for ground-combat operations.
The COAs were provided by the Army
and came in a standard format consist-
ing of a multiparagraph description and
a tactical sketch.

The Disciple COA agent identifies
strengths and weaknesses of a COA with
respect to the principles of war and the
tenets of Army operations as described
in Army Field Manual 100-5. A general
understanding of the principles and
tenets exists, but military experts dis-
agree on their application. The GMU
LALAB’s goal was to create a tool that
contained this common understanding
while being flexible enough to allow
rapid personalization by the SME train-
ing and using the agent. The following is
an example of a strength identified by
Disciple in a COA for the principle of
surprise:

“There is a strength with respect
to surprise in COA411 because the
enemy is unlikely to be prepared for
the heavy concentration of combat
power applied by the Blue-force
main-effort during its penetration. In
this action, the main-effort is apply-
ing a force ratio of 10.6, which is
more than double the recommended
force ratio of 3.0. Applying this much
combat power for this penetration is
likely to surprise the enemy and is
indicative of the proper application
of the principle of surprise.”

Building Disciple Agents
The development of a specific Dis-

ciple agent includes two main proc-
esses: ontology development and agent
training. Building the domain ontology
begins with importing background mili-
tary knowledge such as unit echelons
and capabilities from existing sources of
knowledge. Additional terms and rela-
tionships identified by the expert are
added as necessary. The Disciple-COA
ontology was built by importing many
terms needed to model the COA do-
main from a research knowledge base
developed by Cycorp, called CYC. 

Training a Disciple agent is an itera-
tive process of showing it how to solve
problems based on examples, letting the
agent attempt to solve other problems,
and providing the agent explanations
for why these solutions are right or
wrong. A strength of this approach is
that the expert does not have to be per-
fect or comprehensive when conducting
agent training. Flaws in training show
up naturally when Disciple tries to solve
problems on its own. The expert merely
has to examine Disciple’s solutions and
provide explanations regarding where it
went wrong. 

Experimental Results 
The Disciple methodology and

agents have been tested with other sys-
tems as part of DARPA annual HPKB
Program evaluations. In summary, the
experimental results show that Disciple-
based agents were highly effective in
knowledge acquisition and complex
problem solving, outperforming other
systems developed to solve similar
problems.

In August 1999, the GMU LALAB
conducted a knowledge-acquisition
experiment to demonstrate that it is
possible for military experts to directly

train Disciple agents. Four Army officers
successfully trained Disciple agents that
critiqued COAs. Commenting on the
usefulness of Disciple, LTC John N.
Duquette stated, “The potential use of
this tool by domain experts is only lim-
ited by their imagination—not their AI
programming skills.” We believe this is
the first time SMEs with no prior knowl-
edge or engineering experience success-
fully trained intelligent agents to solve
complex problems. 

Conclusion
This article briefly presented a

vision for using intelligent agents in a
military command post, described
some of the challenges, and presented
the Disciple approach to overcoming
those challenges. The long-term goal of
the GMU LALAB is to develop technol-
ogy that allows typical computer users
to directly build intelligent agents and
knowledge bases as easily as they use
personal computers for text processing.
This will change the way intelligent
agents are built, from being pro-
grammed by a knowledge engineer to
being taught by an SME, and will con-
tribute to a generalized application of
agent technology in all areas of human
activity.
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Introduction
SGT John Scaglione saw the action

firsthand. “I looked up and [the enemy]
was about 3,700 meters away and there’s
BMPs [Russian infantry fighting vehi-
cles] and T-72s sitting on the ridge. The
whole brigade on line, within 3 seconds,
had let loose with their first rounds.
Moving about 20, 25 miles an hour, it’s
like a cavalry charge toward the Iraqi
emplacements. And all you could see,
every time we shot, was a massive
explosion. The turrets were flipping 40,
50 feet in the air.” (From Frontline,
episode 1407T, broadcast date Jan. 28,
1997.) 

During the battle of Medina Ridge,
the 1st Armored Division defeated Iraqi
forces in less than an hour. Hundreds of
Iraqi tanks and armored vehicles were
destroyed with only a single American
casualty. U.S. Armed Forces were able to
engage the enemy at ranges in excess of

2 miles, well beyond the range of the
Soviet-made Iraqi tanks.

The advantage of engaging the
enemy outside his effective range was
never better demonstrated than during
the Gulf War. Today’s ammunition com-
munity continues to leverage techno-
logical advances that extend the lethal-
ity of U.S. ground and naval forces to
distances greater than thought possible.
Future ammunition and armament
technologies will continue to expand
that engagement arena on several
fronts.

The pursuit of greater lethality at
extended ranges is a DOD priority. The
U.S. Army is developing a new ammuni-
tion suite for the Future Combat Sys-
tems that will rapidly engage a full spec-
trum of anticipated targets such as
tanks, self-propelled and towed artillery,
infantry fighting vehicles, and helicop-
ters out to 50 kilometers. Currently

under development, the Tank Extended
Range Munition will provide extended
lethality against non-line-of-sight tar-
gets out to 10 kilometers for traditional
direct-fire systems like the Abrams Tank. 

Similarly, the Navy’s Office of Naval
Research is developing new ammuni-
tion capabilities that will extend naval
gun lethality beyond 100 nautical miles.
This will provide land-based forces with
much-needed naval surface fire support
(NSFS) that was lost when battleships
were decommissioned. Extended range
NSFS is essential not only to support
ground forces as they gain a critical
foothold on beachheads, but also to
provide sufficient standoff distance for
future fleet safety. Current items in
development or under consideration
include the Extended Range Guided
Munition, the Barrage Round, the
Guided Best Buy Projectile, and the
Affordable Near-term Support Round.    

Test Capability
Test site location is a major chal-

lenge in managing long-range ammuni-
tion acquisition programs. Program
managers responsible for long-range
weapon programs must adequately ver-
ify ammunition performance and eval-
uate effectiveness. The Army Test and
Evaluation Command (ATEC), compris-
ing 37 percent of the Army’s real estate,
is one of the largest, most comprehen-
sive, and diverse DOD providers of test
services and facilities for conducting
these experiments. Ranges at Dugway
Proving Ground, Yuma Proving Ground,
and White Sands Missile Range provide

Partnering For Success. . .

THE DEVELOPMENTAL
FIRING RANGE

AT WALLOPS ISLAND
COL Andrew G. Ellis and Ronald L. Frailer Jr.

Launch of rocket-
assisted projectile from
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firing range
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extended-range, indirect-fire test serv-
ices and now, through a unique part-
nership, the U.S. Army Aberdeen Test
Center (ATC), Aberdeen Proving
Ground, MD, has recently expanded its
long-range, indirect-fire test capability
with the developmental firing range at
Wallops Island. 

The NASA Wallops Flight Facility
(WFF) at Wallops Island, VA, is located
only 180 miles southeast of ATC. WFF
serves NASA as a national resource for
providing low-cost integration, launch,
and operation of suborbital and small
orbital payloads. Partnership arrange-
ments with Wallops’ Navy tenants and
other major users, including the Army,
promote Wallops’ test facility resources. 

WFF provides ATC with a desig-
nated test site and access to indigenous
expertise and instrumentation includ-
ing C-band tracking radars, telemetry
data acquisition, meteorological data
collection, and surveillance radars. The
test site offers a practically unlimited
firing range and a wide safety footprint
as shown in Figure 1. The relatively

shallow water that extends outwards of
50 nautical miles permits recovery oper-
ations using current techniques. Com-
bined with the technical expertise of
ATC, the ammunition community has a
unique East Coast capability that
expands ATEC’s long-range testing
capability. 

Several organizations have been
brought together to provide customers
the desired test services, making this
truly a joint-use facility. Partners and
participants include the Army Research
Laboratory (ARL); ATC; the Naval Air
Warfare Center-Aircraft Division
(NAWC-AD); the Navy Explosive Ord-
nance Disposal (EOD); the Naval Sur-
face Warfare Center-Dahlgren Division
(NSWC-DD); Naval Undersea Warfare
Center (NUWC); the Space and Naval
Warfare Systems Command (SPAWAR)
Systems Center, San Diego, CA; and the
WFF.

ARL and ATC, collocated at Aber-
deen Proving Ground, MD, have teamed
to provide technical test services and
resources and data collection at the

Wallops Island test site. These include
high-speed digital and film photogra-
phy, telemetry units and receivers,
internal ballistic pressure measure-
ments, Weibel tracking radars, and
ammunition and gun services. ATC
serves as a point of contact and overall
coordinator for test services at WFF. 

NAWC-AD conducts its own test
and training exercises at WFF for its
Navy customers. NAWC-AD also sup-
ports the developmental firing range
with services including contract aircraft
services and boat and dive assets for
recovery operations. Recovery of test
hardware is possible and may provide
developers with a valuable post-test
analysis capability. Traditional recovery
methods have already been demon-
strated on larger ammunition items
such as 155mm Army and 5-inch Navy
projectiles.

The Mk5 Recovery Team out of the
SPAWAR Systems Center provides an
additional source for recovery opera-
tions at WFF. The team is part of the
marine mammal program and consists

Figure 1.
The developmental firing range is located on Virginia’s Wallops Island adjacent to the Atlantic Ocean.This map highlights the
downrange area and depicts the typical firing azimuth.
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of Navy handlers and trained California
sea lions. The diving ability of these
trained mammals expands the dive time
available for recovery operations and
also extends the range available for
recovery. Prior to deployment, the ani-
mals are trained to recognize specific
projectile shapes and attach lifting
devices tailored to the test items. 

NSWC-DD has vast naval gun
expertise and has provided test hard-
ware and coordination with Navy EOD
for additional dive and recovery capa-
bility. Technical guidance on naval ord-
nance and program management has
also been provided for Navy ammuni-
tion development programs.  

Future Initiatives
Navy program managers, in con-

junction with ARL and ATC, are explor-
ing additional capabilities for the test
site. The Navy’s Surface Combat Sys-
tems Center Facility at WFF, already
used to train officers and enlisted per-
sonnel in operating the AEGIS Combat
System, has additional resources in
place including surveillance radar and
communication equipment that could
have testing applications. 

Future test instrumentation is also
being developed. A shallow water
acoustic scoring system is being devel-
oped under the NUWC’ Soft Impact
Location Capability (SILC) Central Test
and Evaluation Investment Program.

The conceptual design is depicted in
Figure 2. This would allow impact scor-
ing of projectiles and enhance our abil-
ity to locate test items for recovery in
the Atlantic Ocean. This capability is
anticipated to be online in FY05. 

Conclusion
The developmental firing range at

Wallops Island adds additional testing
options for ammunition program man-
agers. In concert with current ATEC
capability, the facility enables the Army
to address the full spectrum of test re-
quirements. Specifically, this range
offers unlimited flight trajectories, in
both vertical and horizontal compo-
nents, for long-range ammunition.
Equally as significant, the firing range
provides a wide safety footprint for
developmental items.

This effort highlights the advan-
tages of partnering and creative prob-
lem solving to address current and
future testing issues of significant con-
cern to the Army and DOD. The result is
a state-of-the-art testing facility that
relies on the shared expertise of the
Army, Navy, and NASA to accomplish
the ammunition acquisition test and
evaluation mission.

WFF provides our researchers and
developers with a unique capability to
test and evaluate ammunition at ex-
tended ranges. This capability is critical
to our Armed Forces and enables them

to continue to win on tomorrow’s bat-
tlefield with minimal casualties. 
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Figure 2.
SILC conceptual drawing
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Introduction
The Guided Multiple Launch

Rocket System (GMLRS) engineering
phase was among the first engineer-
ing efforts to include an integrated
product team (IPT) process. But
despite the fact that this process led
to many design decisions that pro-
vided a better product for the money,
it fell far short of expectations and its
potential. The resulting problems—
communication, cooperation, and
coordination (the three C’s)—could
easily be blamed on bad manage-
ment decisions. However, we would
then be overlooking basic issues that
were the impetus for management’s
philosophy, which ultimately resulted
in the shortcomings of this IPT
process.

There were two basic issues that
made this IPT process less effective
than it could have been. First, the
contractual arrangement did not fully
incorporate the IPT process, and sec-
ond, funding was insufficient to fully
implement the process. This article
addresses these issues and how they
contributed to the problem areas
mentioned earlier.

The Three C’s
Before we discuss the contracting

and funding issues, let’s briefly look
at the three primary problem areas.
The first thing that should be noted is
that all three of these areas concern
the “integrated” and the “team” part
of IPT. Each area is distinct, yet
highly correlated. It is also important
to note that the IPT process requires
that contractor and government per-
sonnel act together as an integrated
team.

Communication in an open and
intimate manner is required for an
integrated team, but this is very diffi-
cult when members of the team are
separated by hundreds of miles.
Because travel costs make it econom-
ically infeasible to meet face-to-face
on a regular basis, there is a need for

long-distance communication.
Phone conversations are part of this,
but are not sufficient for the level of
required communication. As such,
communications can be greatly
enhanced with the use of video tele-
conferencing (VTC). However, there
were not enough VTC facilities avail-
able to the GMLRS IPT, and the facili-
ties that were available were inade-
quately equipped for communicating
technical data.

Cooperation is directly related to
communication, but is virtually
worthless if IPT members do not
openly discuss issues and facts in a
cooperative manner. One such prob-
lem of the GMLRS IPT was that the
contractor did not want to get into a
money-losing situation. Therefore,
senior contractor managers would
not empower their people to make
decisions or to openly discuss facts at
lower IPT levels. This lack of coopera-
tion was a direct result of the con-
tractor management philosophy,
which is discussed later.

Coordination is the final require-
ment for a team, and one of the ben-
efits of the IPT process is that team
members with various levels of
expertise work together to not only
get the best overall design, but also to
make the best use of personnel. The
contractor seemed unwilling to
accept government data, analyses, or

recommendations, which resulted in
many shortfalls because the govern-
ment was keenly aware of which
design characteristics would provide
the most effective system at the best
price.

Contractual Arrangement
It would be easy for the govern-

ment to put all the blame for the
shortfall of the GMLRS IPT process
on the prime contractor and, in fact,
a cursory look (especially from the
government’s point of view) would
certainly indicate that the contractor
was the main contributor to the defi-
ciencies with the three C’s previously
mentioned. However, the contractor’s
management philosophy that caused
these problems was driven by the
contract. Although the contract men-
tioned the IPT process and directed
the contractor to follow this process,
it also contained much status-quo
language that opposed this process.

The IPT process calls for cooper-
ation between the government and
the contractor in developing the
GMLRS design, which means that the
government is demanding a certain
level of authority in the design
process. However, the contract still
assigns total responsibility for the
design and its cost to the contractor.
If the government wants some design
authority (which is necessary for an

LESSONS LEARNED
FROM THE GMLRS

IPT PROCESS
Douglas Love



40  Army AL&T November-December 2001

IPT process), then the government
must accept some of the responsibil-
ity for the final design and its costs.

One of the key incentives in the
contract is performance awards for
the contractor based on technical
and budgetary performance. The
government’s primary goal is to get
the best product for the money (non-
recurring and recurring), and this
requires more emphasis on technical
performance, often at the expense of
the budget. However, in actuality,
performance against a budget is
much more objective (thus, easier to
ascertain) than against technical
parameters. As a result, the budget
gets higher recognition during per-
formance evaluations, and gets
higher priority with the contractor,
leading to friction between the con-
tractor and the government. The gov-
ernment wants more effort on the
technical side, but the contractor
sees that as a budget buster. The
responsibility for both budget and
technical performance falls totally on
the contractor, therefore, the con-
tractor gives more priority to budget-
ary concerns—much to the chagrin
of government personnel who now
feel left out of the process.

Insufficient Funding
The IPT process is advertised as a

cost-savings approach to acquisition.
As such, during the initial phases of
acquisition, IPTs are often provided
lower funding levels. In reality, the

IPT process requires more upfront
funding to provide later paybacks in
production and logistics savings,
which makes investment in the IPT
process worthwhile. Insufficient
funding can also have a negative
impact on an IPT’s ability to attract
required expertise from both the gov-
ernment and the contractor.

As previously noted, budget plays
a big role in driving the contractor’s
management philosophy. Budgetary
goals not only take priority (thus
driving management decisions), but
they also limit upfront activities that
can save money in the future. In
addition, budgetary goals can cause
adverse relationships between the
contractor and the government. For
example, the government wants the
contractor to explore alternatives
that have potential for performance
improvements or cost reductions,
but the contractor sees these as addi-
tional expenses in terms of time and
money that may have no payback.
Budgetary constraints also drive the
contractor to implement untested
designs because testing delays the
schedule and expends funds.

Recommendations
Although the IPT process has

resulted in some significant gains for
both the government and industry,
several changes must be made to
make the process more effective.
Specifically, the government must
replace the status-quo contractual

language and primarily address lev-
els of effort and desired system char-
acteristics. The government must
also provide competent and reliable
personnel to participate in the IPT
process. Funding should be sufficient
for the required activities and flexible
enough to cover unforeseen prob-
lems or to implement changes that
provide good economic returns. The
contractor also needs to cooperate
fully with the government and be
adequately compensated. 

Conclusion
It is abundantly clear that the

primary burden for a successful IPT
rests with the government. But the
government must recognize that
partial implementation of the IPT
process will fall far short of
expectations. 
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mand, Redstone Arsenal, AL, and
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management from the Florida
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New materiel destined for air-
borne units requires airdrop certifi-
cation, which is the process that
ensures that an item is suitable for
use in an airdrop environment.
Some items are certified prior to
fielding while others are certified
after fielding.  Certification is the
result of testing by the U.S. Army Test
and Evaluation Command’s (ATEC)
Operational Test Command’s Air-
borne and Special Operations Test
Directorate (ABNSOTD) at Fort
Bragg, NC.  

Airdrop certification becomes
official when airdrop rigging proce-
dures are published in the appropri-
ate training manual.  Approval of the
procedures results from operational
airdrop testing conducted to validate
draft rigging procedures, which are
provided by the airdrop materiel
developer at the Soldier Systems

Command in Natick, MA.  When
required, the Developmental Test
Command (DTC) at Yuma Proving
Ground, AZ, also a subordinate com-
mand of ATEC, conducts develop-
mental airdrop testing.  

The process that a program man-
ager (PM) uses to obtain an airdrop
certification for an item depends on
the item under development.  For
example, if the item is to be worn by
the soldier in conjunction with either
a static line (SL) or military free-fall
(MFF) parachute, it must not inter-
fere with the parachute’s deployment
or pose a safety or health hazard. 

In the case of SL and MFF, the
airdrop item will require airdrop suit-
ability evaluation.  A safety recom-
mendation for airborne usage is sub-
mitted to the DTC safety release
authority.  DTC then provides a safety
release to the ABNSOTD so that oper-

ational airdrop testing can be con-
ducted with representative user sol-
diers.  The subsequent airdrop test
report validates the item’s rigging
procedures and is published in either
Field Manual 57-220 (Static Line
Parachuting Techniques and
Training) for SL personnel airdrops
or Field Manual 31-19 (Military Free-
Fall Parachuting Tactics, Techniques,
and Procedures) for MFF operations. 

Relative to a new vehicle or other
heavy equipment, the PM may struc-
ture the acquisition strategy to field
the item without airdrop certification
if it is not specifically required in the
Operational Requirements Docu-
ment (ORD).  The PM accepts the risk
that the item may not be airdrop
suitable without further design
changes.  If the item is destined for
issue to airborne units, the PM
should program funds for the item to

Low-velocity airdrop (heavy drop)MFF parachutists in free-fall

THE AIRDROP
CERTIFICATION PROCESS

Sandy White and Nora Campbell



42  Army AL&T November-December 2001

be airdrop certified once the design
is finalized, and have it certified dur-
ing programmed operational testing
before fielding to airborne units.  

Not all ORDs are cross-walked
with the Basis of Issue Plan (BOIP)
that makes airdrop requirements a
part of the overall program.  The U.S.
Army Training and Doctrine Com-
mand (TRADOC) has recognized that
many items arriving at airborne units
require airdrop certification in vary-
ing user-desired load configurations.
Therefore, TRADOC sponsors a Force
Development Test and Experimenta-
tion Program with the ABNSOTD to
provide airdrop certification for
items fielded to the XVIII Airborne
Corps.

Personnel airdrop testing con-
ducted by the ABNSOTD involves
evaluating the item for airdrop suit-
ability, survivability, and effective-
ness.  A common misunderstanding
regarding personnel airdrop testing is
that the certification only means that
an item is safe to jump.  In addition
to being evaluated for safety, the item
is also evaluated for operational
effectiveness after the airdrop.  If it
does not survive the airdrop or will
not function as designed after the
airdrop, it is useless to the para-
trooper.  For example, if a new radio
is carried inside the paratrooper’s
rucksack during an airdrop, and if it
cannot withstand an impact of 22
feet per second, it merely adds
unnecessary weight to the jumper’s
combat load.  For this reason, PMs
should not plan on having their
items airdrop certified until all
design improvements have been
made and the item is production rep-
resentative. This is also true of heavy
drop items.  If the crew cannot
quickly derig the new vehicle or
heavy equipment and move it off the
drop zone, it can easily become a tar-
get rather than an asset.

Regardless of the item being
developed, if the ORD does not spec-
ify airdrop certification, the PM
should cross-walk the ORD with the
BOIP prior to development.  If the
item is destined for airborne or spe-
cial operations deployment, combat
developers should determine airdrop
certification requirements.  The PM’s
early involvement with ATEC is also
highly recommended so that the full
scope of testing requirements can be
commonly understood.  Require-
ments can then be more realistically
integrated into the PM’s milestone
schedule. 

Airdrop certification, which vali-
dates an item’s suitability, survivabil-
ity, and operational effectiveness in
an airborne environment, is an
important element in the Army’s
acquisition process. It must not be
overlooked if we truly want to pro-
vide the world’s best equipment to
our soldiers in the field.

SANDY WHITE is Chief of the
Personnel Airdrop Test Branch,
Airborne and Special Operations
Test Directorate, Fort Bragg, NC.
He has a B.S. in business adminis-
tration from the University of
Albuquerque, an M.S. in systems
management from the University
of Southern California, and is
Level III certified in test and
evaluation.

NORA CAMPBELL is Chief of
the Editorial Branch, Airborne
and Special Operations Test Direc-
torate, Fort Bragg, NC. She is a
Technical Editor who has more
than 13 years of editorial and
writing experience.
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Introduction
As the Army transforms itself for

the 21st century by developing a
“system-of-systems” that interoperates
seamlessly on the battlefield, it is also
adding digital-age enhancements to
fielded weapon systems such as the
Abrams M1A2 tank.

In 1994, the Army contracted Gen-
eral Dynamics Land Systems (GDLS) to
design system enhancements to the
M1A2. In 1995, GDLS was awarded
another contract to supply 240 of the
enhanced M1A2s, with delivery sched-
uled to begin in 1999. The resulting
M1A2 Systems Enhancement Package
includes an embedded version of the
tank commander’s display unit for color
digital terrain maps, an improved
thermal-imaging sighting system that
gives the tank gunner increased range,
and an improved system for managing
the tank’s temperature. The enhance-
ment package also includes improved
data processing, an enhanced position-
location reporting system, a radio-
frequency digital communications sys-
tem, and an improved crew intercom.

Component Vulnerability
Adding the new components to the

M1A2 made it necessary for the Army to
evaluate its vulnerability to threats the
tank might encounter. The Army Devel-
opmental Test Command’s Aberdeen
Test Center (ATC), the Army Research
Laboratory (ARL), the Army Evaluation
Center (AEC), the Army Ordnance Cen-
ter and School (OC&S), and other Army
organizations are working as a team to
conduct live-fire vulnerability tests on
the enhanced M1A2. 

ATC prepared a detailed test plan
and will prepare a final report on the
live-fire tests, which began in October
2000 at ATC ranges at Aberdeen Proving
Ground (APG), MD. As the tester, ATC
controls the ranges used for 16 shots
that will provide data on ballistic
threats; the data-collection instrumen-
tation; operation, maintenance, and
repair of test systems; data collection
and documentation; and transmittal of
data to supporting agencies and the test
“customer”—the Army Training and
Doctrine Command (TRADOC) Sys-
tems Manager/Abrams Tank System.
ATC also conducts post-shot inspec-
tions and reviews data and damage 

assessments as a member of the Dam-
age Assessment Team. 

ARL’s Survivability/Lethality Analy-
sis Directorate (SLAD) prepares a pre-
shot predictions report and M1A2 dam-
age assessment list, a tool used to
determine how shot damage can affect
systems operations. SLAD also collects
various test data and assesses probable
crew casualties, vehicle vulnerability,
and loss of vehicle mobility and fire-
power. SLAD helped prepare the test
plan and will assist in preparing the
final report. Additionally, SLAD chairs
the Damage Assessment Team, which
includes TRADOC representatives and a
team from the OC&S. SLAD is also
preparing a detailed damage assess-
ment report. 

AEC is the lead for independently
evaluating test results and for preparing
the live-fire test and evaluation strategy,
the event design plan, and the system
evaluation report. AEC also reviews
ATC’s test plan, observes testing, and
evaluates damage assessments and the
final test report.

The OC&S team prepared a battle-
field damage assessment and repair
(BDAR) support plan, a key part of
ATC’s test plan. The team also conducts,
documents, and prepares an evaluation
report of BDAR, which is included in
the final test report.

Complex Assessment Process
According to Paul Kuss, SLAD Sys-

tem Leader for the Abrams Tank Sys-
tem, the damage assessment process
can be complex because the analysis of
shot damage must cover a broad spec-
trum of interactions between threat and
target at component, subsystem, and
system levels. He also said that the
process involves thorough planning,

accurate data review, detailed analysis,
and comprehensive reports covering
test results and damage assessment. 

In developing the live-fire strategy,
AEC chose munitions that posed a
credible threat, based on historical
anecdotes. These included munitions
that penetrate or perforate armor to
produce ballistic shock, blast, and frag-
menting or spalling effects. Some of the
munitions detonate above the vehicle
rather than on impact, and some test
shots involve static detonations rather
than firing projectiles from a gun. 

“The intent is to ensure that, with
the new digitized components, there is
no degradation in the M1A2’s surviv-
ability,” said AEC’s Lawrence Kravitz,
who chairs the Army integrated process
team (IPT) for planning, conducting,
and evaluating live-fire tests. He also
said the tests are part of four phases
proposed in the overall evaluation strat-
egy. With 16 shots, AEC is trying to sam-
ple the universe of threats against the
tank and relate them to components
that may be vulnerable.

Testing Various Configurations
ATC is not only testing fully opera-

tional M1A2s, but also lesser configura-
tions that are sufficient for determining
the effects of live fire on various com-
ponents. Most of the tests are con-
ducted at ATC’s Vehicle Vulnerability/
Survivability Test Range. ATC’s high-
tech Depleted Uranium Containment
Facility, also known as the “superbox,”
was used for some shots. 

Kravitz said that knowing the vul-
nerability of components to live fire is
important because the failure of even a
single item can impair the tank’s ability
to operate. Testing at ATC is designed to
enable evaluators to assess how

ASSESSING EFFECTS
OF LIVE FIRE

ON THE ENHANCED
M1A2 TANK

Mike Cast
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damage to one component or system in
the tank could adversely impact the
operation of other components. Kravitz
explained, “That means looking at a
criticality analysis or some kind of func-
tional diagram of the vehicle and trying
to imagine how a component’s failure
could affect other components electri-
cally, mechanically, or hydraulically.”
ARL does the associated modeling and,
after the test is completed, refines the
model based on the demonstrated
results.

Predictions Refine Testing
According to Kuss, before any

munitions are fired or detonated, ARL’s
SLAD makes pre-shot predictions based
on carefully calculated constructed
component-level vulnerability models
and/or engineering test experience.
These predictions help testers structure
live fire to obtain data with an optimal
use of test resources. Additionally, the
predictions help determine the spare
parts needed to repair damage so that
further testing can be conducted with-
out delay.

The prediction process started a
year or two before the live-fire execu-
tion. Although the IPT began to form in

mid-1997, prior to that time, the pro-
gram manager tasked SLAD to deter-
mine whether a live-fire program was
needed. An engineering analysis was
performed, but some questions
couldn’t be answered because the effect
of design changes on the vulnerability
of the system was not known.

The Damage Assessment List
developed with TRADOC’s input relates
damage from testing to various “kill”
categories. A kill indicates a loss in
function shortly after sustaining dam-
age that cannot be repaired by a crew
on the battlefield. A mobility kill means
the tank would become incapable of
executing controlled movements; a
firepower kill indicates loss of ability 
to provide controlled direct fire; a
command-and-control kill indicates
loss of command-and-control func-
tions; a tactical kill indicates loss of tac-
tical functions; and a catastrophic kill
means the tank sustained severe dam-
age that couldn’t be economically
repaired. 

Although M1A2 enhancements
raised questions, previous test pro-
grams helped the Abrams tank incorpo-
rate improvements that reduced its vul-
nerability as it developed into the pres-

ent weapon system. Transitioning from
the M1A1 to the M1A2, the Army signif-
icantly reduced ballistic vulnerability by
adding dual, redundant components
and data buses and distributing electri-
cal power systems so all power controls
were not in one place, Kuss concluded. 

Testing BDAR
Kravitz noted that an important

element of the test program was assess-
ing the crew’s ability to repair damage
on the battlefield and to keep their 
tank in the fight.  In fact, a goal of
TRADOC—which is a participant in the
live-fire tests—is to provide battlefield
damage repair and recovery.  TRADOC’s
role is to help the Army assess a crew’s
ability to repair a tank damaged by
enemy fire, as well as test and refine
standard procedures for battlefield
damage assessment and repair. 

After each shot, a report is prepared
and incorporated with the information
from ATC and ARL. The main objective
is to get the tank back into the battle. At
a minimum, it should have a “limp-
home” capability. Now, with the Brigade
Combat Team and “fast-fix forward,”
BDAR is going to play a much larger
role than it has previously.

Conclusion
Lessons learned from live-fire test-

ing on the M1A2 should be applicable
to similar weapon systems. Said Kravitz,
“With the particular model of tank that
we’re testing, we try to generalize and
incorporate modifications or survivabil-
ity enhancements into the whole uni-
verse of tanks. We also try to communi-
cate the nature of the test program
here, the nature of the threats to this
vehicle, and aspects that should be
considered in other test programs.”

MIKE CAST is a Public Affairs
Specialist with the Army Develop-
mental Test Command at APG. He
has a B.S. degree in journalism
from Arizona State University. For
nearly 20 years, Cast has held vari-
ous Army positions in writing,
editing, and photography.

An M1A2 with Systems Enhancement Package takes a hit at an ATC range.
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Introduction
The Army Science and Technology

(S&T) Master Plan and the Army Med-
ical Department Modernization Plan
are key elements in defining strategies
and priorities for future combat casu-
alty care medical technologies. In par-
ticular, the Army S&T Master Plan pro-
vides direction for development of
medical technologies while the Army
Medical Department Modernization
Plan outlines investment strategies for
modernizing military forces.

Combat casualty care moderniza-
tion efforts include both forward resus-
citation and stabilization treatment.
This encompasses improved proce-
dures for controlling hemorrhaging,
revised resuscitation guidelines, and
improved diagnostics and monitoring
of injured personnel.

Battlefield mortality factors indi-
cate that approximately 50 percent of
deaths occur as a result of hemorrhag-
ing, with remaining deaths split
between central nervous system
injuries and bacterial infection. The
reduction in time that is often allotted
for troops to deploy necessitates lighter
and smaller equipment. This will hope-
fully be addressed by Army transforma-
tion plans that call for conversion of
the Army into a light, mobile force
requiring deployability of a brigade
combat team within 96 hours after
liftoff, a warfighting division in 120
hours, and five divisions in 30 days.
Medical forces’ mobility must be equal
to the warfighters they support. In
addition, as unit functions modularize,
they must support containerized

equipment for rapid deployment.  The
priority of evacuation systems is para-
mount when considering the extended
battlespace and lack of specialized care
in theater. Therefore, new and im-
proved platforms must be considered
in future development. Some of the
Army’s medical modernization initia-
tives are discussed in the remainder of
this article.

Soldier (Medic) Initiatives
The medic is the critical link for

providing care to the seriously injured
soldier. Next to the physician and
physician’s assistant, the medic is the
first line of defense in providing critical
care on the battlefield. When this arti-
cle was written, the 91W Program was
scheduled to begin Oct. 1, 2001. It will
enhance the U.S. Army’s forward med-
ical capability through improved initial
and sustainment training of medics.

Training will focus on improving
trauma treatment and stabilization
skills through national certification as
an emergency medical technician
(EMT) prior to graduation.  

Controlling hemorrhaging is
imperative to saving lives on the battle-
field. Recent development of the dry
fibrin sealant bandage could poten-
tially reduce blood loss from battlefield
injuries up to 85 percent.  In animal
studies, the hemostatic dressing has
stopped hemorrhaging when applied
directly to an injury.  Further human
clinical testing will be required.  How-
ever, early results indicate this product
could have lifesaving impact on future
battle injuries.  

In the future, the miniaturization
of medical equipment such as the
digital X-ray system, vital sign monitor,
and lab test device will change how
care is provided within the forward

NEW MEDICAL TECHNOLOGY
FOR THE INJURED SOLDIER

LTC Todd H. Furse

The medic is the critical link
for providing care
to the seriously injured soldier.
Next to the physician
and physician’s assistant,
the medic is the first line of defense
in providing critical care
on the battlefield.
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area. More durable and smaller
equipment originally designed for hos-
pital applications is now becoming
available for field use.  The ultrasound
scanner, a technology previously too
bulky for field use, is now available in a
portable hand-held unit that can pro-
vide images of internal organs used to
evaluate internal bleeding.  Another
example is an electrically powered oxy-
gen generator (under development)
that will eliminate the need for bulky
oxygen tanks. 

Communications Initiatives
Medical Communication for Com-

bat Casualty Care (MC4) is the Army’s
medical communication architecture
and is fully integrated into all echelons
of medical care.  MC4 connects data-
bases; administrative procedures; med-
ical diagnostic, monitoring, and treat-
ment systems; and evacuation plat-
forms.  Health care providers at all
levels of care will be able to exchange
information via digital, audio, video,
and electronic media.  Integrating
medical information across health care
echelons facilitates world-class service
to soldiers.  Some of the MC4 subcom-
ponents under development are dis-
cussed below.

The Personal Information Carrier.
This device provides a transportable
medical record that is stored electroni-
cally on a microchip and retained by
the soldier.  Prototypes are the size of
the soldier’s dog tag and provide com-
prehensive personal readiness data in
addition to critical medical data.  Initial
design criteria include a read/write
capability so that information can be
readily updated through a special
reader, and memory to store a speci-
fied amount of information. 

The Warfighter Physiologic Status
Monitor. This is an active-status device
that uses biosensors placed either
directly on the soldier or indirectly on
the uniform to monitor a soldier’s real-
time status.  This sensor not only gen-
erates vital signs data (heart rate, blood
pressure, respiration rate, body tem-
perature), but it also monitors sleep
and alert status, energy balance, psy-
chological status, workload capacity,
and stress.  This wearable wireless sys-

tem can log sensor information and
transmit it to a centralized data center.
Further study is required to define
algorithms and develop measurements
to accurately report the soldier’s status.

The Warrior Medic. This is an inte-
grated system used in conjunction with
the Land Warrior tactical network and
has been dubbed the soldier’s “911 sys-
tem.”  Warrior Medic can alert the
medic/commander of an existing casu-
alty, make an emergency call for help,
and identify and locate battlefield
casualties. In addition, as an informa-
tion system (similar to a personal data
assistant), it allows the medic to record
initial treatment, request assistance,
and provide reference guides for treat-
ment assessment.  

Telemedicine. Another component
of MC4 involves using video and audio
conferencing to either exchange infor-
mation or consult with a patient at a
remote location.  Telemedicine has
been touted as the solution to provid-
ing critical surgical support to the far-
forward battle zone.  Telemedicine has
been successfully used in treating
patients in Operation Desert Storm,
Somalia, and Kosovo.  The general con-
sensus is that availability of bandwidth
and power requirements, coupled with
durability of equipment, make this a
less than desirable option for far-
forward wartime applications.

Evacuation Initiatives
The Armored Treatment Vehicle

(AMTV) Program’s demise and the
pending decision on the Armored
Evacuation Vehicle’s (AMEV’s) contin-
ued development have left ground
evacuation platforms in a state of
uncertainty.  This becomes an increas-
ing concern as medical capability on
the battlefield decreases and the need
for patient evacuation increases.  

The Medical Evacuation rotary
wing UH-60Q replaces the UH-1V and
upgrades the UH-60A helicopter with
an additional materiel upgrade, while
optimizing the aircraft for a medical
evacuation mission.  The UH-60Q can
evacuate casualties as far forward as
the situation permits; conduct combat
search and rescue; perform shore-to-
ship evacuation; and move medical

equipment and personnel in emer-
gency situations.  The helicopter’s
assets include an equipment storage
area, onboard oxygen and suction,
electric power for equipment, a combat
litter system, and a hoist.  The naviga-
tional system includes a global posi-
tioning system, a forward looking
infrared system, and tactical air naviga-
tion equipment.  Communication
capabilities support all functions of
MC4 for command and control and
telemedicine, data bus, and high-
frequency multiband radio.  

Conclusion 
Battlefield casualty experience

indicates that approximately 50 per-
cent of battlefield deaths result from
hemorrhaging, with remaining deaths
split between central nervous system
injuries and bacterial infection.
Although the number of injured sol-
diers who receive hospital care has
declined steadily, battlefield mortality
remains at 20 percent with no demon-
strable decline, and is becoming the
focus of advanced technology develop-
ments.  Experience has also shown that
the more rapidly medical treatment is
available to injured soldiers, the greater
the chance for survival.   

The emphasis of new medical
technology on the battlefield focuses
on saving lives and will have a signifi-
cant impact in decreasing battlefield
mortality. 

LTC TODD H. FURSE com-
pleted this article in partial fulfill-
ment of MEL 1 requirements while
serving as an Army War College
Fellow assigned to the Center for
Strategic Analysis, University of
Texas at Austin. He holds a B.S.
degree from the University of
Nebraska and an M.P.H. degree
from the University of Oklahoma.
Furse is an Army National Guard
Officer on Active duty (AGR),
assigned to the U.S. Army Medical
Command as the Senior Army
National Guard Advisor, Fort Sam
Houston, TX.
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Introduction
Wargamers, screenwriters, and

novelists have described the impact
of a microbial invasion on the United
States. Military, law enforcement,
and public health authorities have
long predicted and planned for a
deadly infectious disease outbreak in
the United States, either intentionally
introduced by terrorists or through a
natural worldwide outbreak of a
killer flu. In fact, multiagency exer-
cises have confirmed that the ability
to detect and track an outbreak is
essential in dealing with this chal-
lenge. Early detection is particularly
important for a quick and effective
initial response. Tracking the poten-
tial epidemic is essential for manag-
ing the ongoing response, targeting
resources, and evaluating interven-
tion effectiveness.

Earlier detection of
illness syndromes at the
community level can
greatly reduce the time
needed to identify an
outbreak. This results in
a more rapid response
and a significant reduc-
tion in illness and death.
The response could
include targeting limited
assets (e.g., personnel
and drugs), equipping
civil government leaders
with outcome-based
“exposure” estimates,
and using risk communi-
cation methods to

reduce the spread of panic and civil
disruption.

DOD-GEIS
The Department of Defense-

Global Emerging Infections Surveil-
lance and Response System (DOD-
GEIS) was established in 1997 to pro-
mote surveillance of emerging
infections, integrate and improve
public health practices, enhance
response capabilities to new disease
outbreaks, and support training and
capacity building to combat emerg-
ing infections.  The hub of the DOD-
GEIS, located at the Walter Reed
Army Institute of Research (WRAIR),
works closely with all branches of the
military in both CONUS and overseas
locations. 

ESSENCE
DOD-GEIS is a leader in develop-

ing a prototype community-based
medical surveillance system called
ESSENCE (Electronic Surveillance
System for the Early Notification of
Community-based Epidemics).
ESSENCE is used for the early detec-
tion of infectious disease outbreaks
in military populations.

In May 2001, DOD-GEIS was
awarded Defense Advanced Research
Projects Agency (DARPA) funding to
continue developing an advanced
biosurveillance system called
ESSENCE II.  For this project, DOD-
GEIS teamed with several institutions
under the leadership of the Johns
Hopkins University Applied Physics
Laboratory (JHU/APL).  The focus of
the 4-year project is to develop and
transition an advanced, epidemio-

logically based biosur-
veillance system that will
use diverse health indica-
tor data to rapidly iden-
tify, define, and guide
responses to bioterrorist
attacks or other emerging
infectious outbreaks in
civilian, military, or
mixed communities.  

ESSENCE II will build
on previous efforts by
APL’s biosurveillance sys-
tem and DOD-GEIS
ESSENCE.  Other
ESSENCE II team mem-
bers include The George
Washington University

RAPID DETECTION OF
INFECTIOUS DISEASE

OUTBREAKS
MAJ Julie Pavlin, MC
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School of Public Health, the Johns
Hopkins University Bloomberg
School of Public Health, Carnegie
Mellon University, Cycorp, and IBM.
Total funding for the institutions par-
ticipating in this collaboration is
more than $8 million.

ESSENCE currently tracks syn-
dromes based on a patient’s signs
and symptoms recorded during a
doctor’s visit instead of specific diag-
noses that may rely on laboratory or
other diagnostic procedures.  The
syndromic surveillance system per-
forms a daily analysis of outpatient
data from Washington, DC, area mili-
tary treatment facilities (MTFs).
Emergency rooms and primary care,
internal medicine, pediatric, family
practice, flight medicine, and occu-
pational health clinics are included
in the system.  Because of the unique
nature of their patients, infectious
disease clinics are also included.  The
surveillance system includes 104
clinics in 21 different locations
within a 50-mile radius of downtown
Washington, DC. 

Coding
A Standardized Ambulatory Data

Record (SADR) is generated and
matched with patient demographic
data for every patient encounter
within DOD.  The provider fills in the
SADR with applicable diagnoses from
the International Classification of
Diseases, 9th Revision, Clinical Modi-
fication (ICD-9-CM), along with the
patient’s disposition and other data.
All encounters are coded near the
time of encounter even if the cause
of illness is not evident during the
visit.  Most ICD-9 codes chosen
reflect this prompt diagnosis and
may include syndrome-based codes
such as cough and fever in addition
to presumptive diagnoses such as
pneumonia or influenza. 

The SADR information is sent to
a centralized database at the Tricare
Management Agency (TMA).  Data
are fed directly to a secure computer
at DOD-GEIS, allowing daily capture

of data from the Washington area
clinics.  This information is usually
received within 1 to 3 days of the ini-
tial patient visit.  Most important,
collection of these data puts no addi-
tional reporting requirements on cli-
nicians or clinic administrators.  

Because significant variability
exists in reporting among providers
and clinics, similar ICD-9-CM codes
are grouped together in nine syn-
dromes that best represent notice-
able signs, symptoms, and diagnoses.
Grouping the codes decreases the
data’s variability and allows more
accurate monitoring of the patient
visit types.  Establishing baseline lev-
els of these syndrome groups for the
Washington area allows daily moni-
toring of fluctuations.  Significant
changes can be quickly detected.

Historical Data
Expected numbers of syndromes

for each of the groups are calculated
using historical data.  The daily count
of reported syndromes is plotted
against the expected number of
cases.  Any data points significantly
higher than the number of expected
cases could signal an unusual
increase or decrease in a reported
syndrome.  

Off-the-shelf geographic infor-
mation software is used to map the
reported syndromes using patients’
home zip codes.  The data used for
geographical viewing are updated
daily.  Mapping data points helps
determine if a syndrome outbreak
includes a geographic component
and may aid in locating the source of
the disease outbreak.  Mapping also
helps in predicting the extent of the
affected population.

System Expansion
ESSENCE II will greatly expand

the current system.  A key addition
will be an alert system for notifying
when any syndrome group exceeds
its normal range, as well as appropri-
ate response protocols.  Other
planned enhancements include cap-

turing a broader range of health indi-
cator data such as pharmaceutical
disbursements, laboratory requests
and results, and radiological requests
and results from MTFs.   Other non-
medical health indicators that will be
explored include school absenteeism
and transit usage.  These would be a
separate but complementary and
confirmatory source of data for
models.

The partnership with JHU/APL
will allow military and civilian com-
munities in the Washington, DC, area
to incorporate and coordinate infor-
mation.  Developing a syndromic
surveillance system that best serves
the entire region is important.
Including data from civilian emer-
gency rooms and managed care
organizations as well as other health
indicators will greatly enhance
ESSENCE II’s ability to rapidly detect
an emerging outbreak.  

In the wake of terrorist attacks on
Sept. 11, 2001, ESSENCE has been
expanded into other areas of the
United States with relatively large
numbers of military personnel.  All
MTFs in the United States send data
to the TMA system that can be
obtained and analyzed in a similar
fashion.  DOD-GEIS is exploring col-
laboration with other public health
personnel in the military to set up
similar systems in their locations.

MAJ JULIE PAVLIN, MC, is the
Chief of Strategic Surveillance for
the DOD-Global Emerging Infec-
tions Surveillance and Response
System at WRAIR. She is a board-
certified preventive medicine
physician who served previously
as a national and international
consultant on medical biological
warfare and terrorism while
assigned to the U.S. Army Medical
Research Institute of Infectious
Diseases.
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Shortly after returning for his second tour as Sec-
retary of Defense in January 2001, Donald Rumsfeld
released his Rumsfeld’s Rules. First published in 1974
and revised in January 2001, these rules reflect the
Defense Secretary’s observations and lessons learned
from his former assignments as Chairman of Presi-
dent Ford’s transition team, White House Chief of
Staff, a U.S. Naval aviator, a member of Congress,
NATO Ambassador, Secretary of Defense, Middle East
Envoy, business executive, Chairman of the U.S. Bal-
listic Missile Threat Commission, and other experi-
ences. What follows from the DOD Link Web site are
some of Secretary Rumsfeld’s rules we found most
interesting. We welcome your comments. 

On Serving In The White House
• Don’t begin to think you’re the President. You’re

not. The Constitution provides for only one.
• Learn to say “I don’t know.” If used when appro-

priate, it will be often.
• If you foul up, tell the President and correct it

fast. Delay only compounds mistakes.
• Preserve the President’s options. He may need

them.
• You and the White House staff must be and be

seen to be above suspicion. Set the right example.
• Don’t blame the boss. He has enough problems.

On Keeping Your Bearings
In The White House

• Don’t think of yourself as indispensable or infal-
lible. As Charles De Gaulle said, the cemeteries of the
world are full of indispensable men.

• Have a deputy and develop a successor. Don’t be
consumed by the job or you’ll risk losing your balance.
Keep your mooring lines to the outside world—family,
friends, neighbors, people out of government, and peo-
ple who may not agree with you.

• If you are not criticized, you may not be doing
much.

On Doing The Job In The White House
• Don’t “over control” like a novice pilot. Stay loose

enough from the flow that you can observe, calibrate,
and refine.

• Test ideas in the marketplace. You learn from
hearing a range of perspectives. Consultation helps

engender the support [that] decisions need to be
successfully implemented.

• Look for what’s missing. Many advisors can tell
a President how to improve what’s proposed or what’s
gone amiss. Few are able to see what isn’t there.

On Serving In Government
• Beware when any idea is promoted primarily

because it is “bold, exciting, innovative, and new.”
There are many ideas that are “bold, exciting, innova-
tive, and new,” but also foolish.

• Treat each federal dollar as if it was hard
earned; it was—by a taxpayer.

• Public servants are paid to serve the American
people. Do it well.

• If in doubt, don’t.
• If still in doubt, do what’s right.

On Politics, The Congress, And The Press
• The winner is not always the swiftest, surest, or

smartest. It’s the one willing to get up at 5:00 a.m. and
go to the plant gate to meet the workers. (Unknown)

• If you try to please everybody, somebody’s not
going to like it.

• The most underestimated risk for a politician is
overexposure.

• Don’t necessarily avoid sharp edges. Occasion-
ally they are necessary to leadership.

• Remember where you came from.

For The Secretary of Defense
• When cutting staff at the Pentagon, don’t elimi-

nate the thin layer that assures civilian control.
• Napoleon was asked, “Who do you consider to

be the greatest generals?” He responded saying, “The
victors.”

On Business
• Reduce the layers of management. They put dis-

tance between the top of an organization and the
customers.

• Know your customers.

On Life (and other things)
• Simply because a problem is shown to exist

doesn’t necessarily follow that there is a solution.
• The most important things in life you cannot

see—civility, justice, courage, peace. (Unknown)

RRuummssffeelldd’’ss  RRuulleess



As the Army gears up to fight the war on terrorism, the
Army Acquisition and Technology Workforce will be asked,
indeed compelled, to respond to ever-changing priorities.
First and foremost, we must ensure that the Legacy Force is
ready, deployed, and sustained for the coming operations.
Repair parts, ammunition, and all categories of supplies will
be procured, stocked, deployed, and replenished in support
of tactical operations. Program offices and engineers will
procure and install the latest hardware and software
upgrades on existing systems. Logisticians will handle the
myriad of details necessary to ensure that all changes are
incorporated into the logistics system and the right “stuff”
is delivered to the right place at the right time. 

Simultaneously, the transition to the Interim Brigade
Combat Teams (IBCTs) needs to be completed and those
units made combat ready. This new war will require the
Army to operate across the full spectrum of operations. All
capabilities must be fully manned and ready for action.
Again, the challenges will fall directly on the acquisition
workforce to increase the pace of production, integration,
fielding, and support for the IBCTs. 

As we accomplish all of these actions, defining and
planning for the Objective Force continues, now with a
greater sense of urgency. The U.S. Army has always been a
leader in exploiting technology to improve lethality and sur-
vivability, and to offset larger forces on the battlefield. This
has not changed; in fact, it is now even more important.
Digging enemies out of rugged terrain is a nasty business,
as is operating in built-up areas. Our combat forces will
need all the enhancements and leverage that technology
can provide. Our leadership needs your suggestions on
technology that may have been previously overlooked for
military application or evolving technology that will give us
the decisive edge in times to come. 

As in the past, the acquisition workforce is in a position
to have real and immediate impact on operations to come.
While we mourn the losses of Sept. 11th, 2001, we must still
focus our minds and talents on doing all that we can to
assist those on the front lines of this war, wherever those
lines may fall.

COL Frank C. Davis III
Director
Acquisition Career
Management Office

Program Management
Level II Certification

Effective FY02, the Defense Acquisition University’s
(DAU’s) PMT 250 (Program Management Tools course) is
required for Program Management Level II certification
(only for those who are not already Level II certified).  The
course lasts 9 weeks and is offered every 2 weeks. 

The first 8 weeks and 3 days are reserved for students to
complete the first eight modules.  They can complete them
at their own pace, but must successfully finish the first eight
modules at least 5 calendar days prior to the scheduled end
date.  The class end date is posted on the DAU home page
at http://www.dau.mil (click on DAU Virtual Campus) and
on the Army Training Requirements and Resources System
(ATRRS).

The critical part of this course is the last 4 scheduled
class days, which are Monday through Thursday.  During
these 4 days, the student must be available full time to
participate and successfully complete modules 9 and 10.
These modules require the formation of teams and comple-
tion of group assignments, and other training is not
permitted.  

AASSKK  TTHHEE  AACCMMOO  ..  ..  ..
Are you interested in select leadership training and

experience opportunities? Are you ready to take the step
that will completely change your career? Then the Competi-
tive Development Group (CDG) Program is for you. This 3-
year professional development training program offers
expanded leadership training and experience opportunities
for competitively selected GS-12 and -13 (or equivalent per-
sonnel demonstration broadband level) Corps Eligible (CE)
and Army Acquisition Corps (AAC) members. 

The CDG Program provides members with the leader-
ship training, education, and career-broadening experi-
ences necessary to assume future Army acquisition leader-
ship positions. It provides challenging and rewarding devel-
opmental assignments and gives members an edge when
competing for promotions.

To foster greater interest in the CDG Program, the
Acquisition Career Management Office (ACMO) has
devoted this Ask The ACMO article to some of the most
frequently asked questions about this highly regarded
program. 

Is it easy to apply? Yes, the only requirements are that
an applicant be a CE or an AAC member and be Level III
certified in an acquisition career field. Application packages
must include a signed Acquisition Career Record Brief
(ACRB), a completed Senior Rater Potential Evaluation
(SRPE), your three most recent performance appraisals,
your resume, a signed mobility statement, a data self-
certification form, and your most recent SF-50. 

Why should I apply? If you desire career-broadening,
multifunctional experiences that will prepare you for a vari-
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ety of acquisition leadership positions, not to mention an
increase in your marketability, you should apply. Another
reason to apply is that numerous senior-level acquisition
positions are expected to be available during the next few
years as the result of a large number of retirements. 

Is it difficult for you to schedule, or have you been
denied, training, education, and developmental opportuni-
ties in your current position? Do you want a change? If you
answered “yes” to these questions, or if promotional oppor-
tunities in your current organization are limited, you should
apply to the CDG Program!

Will I have to relocate? Relocation for CDG members is
rarely required. To date, all geographic moves have been
voluntary (10 since the program’s inception in 1997). No
CDG members have had to relocate to a nonpreferred geo-
graphical region—these moves are only necessary when a
member cannot receive the experience necessary to meet
the goals and objectives of the AAC and the CDG Program. 

“Since I am from the Washington, DC, metro
area, there were numerous career-broadening
assignments available locally. There was never a
fear of having to relocate. I found this to be true
when talking to other CDG members as well.”

—Steve Tkac, YG01, promoted 2001
What if I don’t get promoted after 3 years? Although the

program doesn’t guarantee promotion, statistics have
shown that CDG members have an edge when competing
for promotions. Seventy-nine percent of year group (YG) 97
and 74 percent of YG98 personnel have been promoted to
GS-14 (or equivalent personnel demonstration broadband
level) positions. CDG members are best-qualified appli-
cants selected through a competitive selection board
process. Participation in the program increases a CDG
member’s competitiveness for developmental assignments
throughout the acquisition community. Additionally, mem-
bers are provided centrally managed education and training
opportunities designed to provide leadership development
experiences in a structured and highly visible program. 

“Without the CDG Program, I never would
have been promoted as soon as I was. The experi-
ence and training that the CDG Program affords
its members provides a great competitive edge
when competing for job vacancies. The DOD
leadership is looking for multifunctional leaders
of tomorrow, and the CDG Program prepares you
for such a challenge.”

—Bernie Gajkowski, YG01, promoted 2001
Is the application package difficult to put together? I

don’t know if I have time. The application package is not
difficult to assemble. Most workforce members already have
their resume, a recent SF-50, their ACRB, and their last
three performance appraisals. Senior raters fill out the
SRPE, and the other forms only require a signature. You can
update your ACRB by contacting your regional Acquisition
Career Manager (ACM). To identify your ACM or to access
these forms, go to http://dacm.rdaisa.army.mil and click
on Your Acquisition Career Management Team or Forms.
It’s that easy.

“The small amount of time it took to prepare
my application package was well worth the chal-
lenging and rewarding experiences that the CDG
Program offers. Your career is what you make of
it, take the next step.”

—Amelia Hatchett, YG98, promoted 1999
and 2000

It’s too competitive. Do I really have a chance of being
selected? Yes, the CDG Program is competitive, and it’s
designed that way. As a result, it is the premier leadership
development program within the AAC. However, if your
experience, training, and education demonstrate a desire
for continuous learning and career-broadening opportuni-
ties, you probably have what it takes to be competitive for
this program. The ACMO is looking for individuals who
have leadership potential for the 21st century.

My agency managers don’t encourage participation in
such programs.What should I do? A supervisor’s responsi-
bility is to encourage and support his or her employee’s
career development. In fact, career development is a stated
mission of the ACMO and AAC policy. Keep in mind that
application and acceptance to the CDG Program does not
require your current supervisor’s approval. If you are
selected for the CDG Program, you are assigned a new posi-
tion within the Army Acquisition Executive Support
Agency’s Table of Distribution and Allowances. 

For more information about the CDG Program, contact
your ACM or contact Maria Holmes at (703) 604-7113 or
Maria.Holmes@saalt.army.mil. To determine the name of
your ACM or to contact current CDG members, go to the
Web site listed previously. This site also addresses a number
of misconceptions about the program such as mobility, pro-
motion, and application issues and will help you better
understand the benefits of the CDG Program. Please don’t
pass up this opportunity—take the next step!

45 Graduate From
MAM Course

In August 2001, 45 students graduated from the
Materiel Acquisition Management (MAM) Course, Class 01-
004, at the Army Logistics Management College, Fort Lee,
VA. Five international officers were among the students:
two from Japan, one from South Korea, one from Malaysia,
and one from Romania. The Distinguished Graduate Award
was presented to MAJ Vincent F. Malone.

The 7-week MAM Course provides a broad perspective
of the materiel acquisition process and implementation
and includes a discussion of national policies and objec-
tives that shape the process. Areas of coverage include
acquisition concepts and policies, research and develop-
ment, test and evaluation, financial and cost management,
acquisition logistics, force integration, production manage-
ment, risk assessment, and contract management. Empha-
sis is on developing midlevel professionals to effectively
manage the acquisition process. 

Research and development, program management,
testing, contracting, requirements generation, logistics, and
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production management are some of the materiel acquisi-
tion work assignments offered to MAM Course graduates.

PERSCOM Notes . . .
SSC Selection Board Results
Results of the Senior Service College (SSC) Selection

Board were released Aug. 7, 2001. The board selected 23
members of the Army Acquisition Corps (AAC) to attend
SSC during academic year (AY) 02/03. Two of the officers
selected were revalidated from the AY 01/02 list. The AAC
had 382 officers eligible for selection to SSC and had a
selection rate of 7.1 percent. The Army selection rate was
7.7 percent. 

Selectees were all former or current product managers
or acquisition commanders. The majority of selectees (70
percent) were year group (YG) 81-82 officers; the remaining
30 percent were evenly split between YGs 80 and 83. All
selectees had at least one command Officer Evaluation
Report in their board file. Generally, selectees had an above
center of mass (ACOM) or COM(+) performance file overall
and a COM(+) performance in command. In addition,
selectees had an average of 1.6 command reports in their
board file.  

Each officer selected for attendance at SSC was sent a
letter from the U.S. Total Army Personnel Command’s
(PERSCOM’s) Acquisition Management Branch (AMB)
explaining how to access the PERSCOM Officer Career
Management Knowledge Center. The letter also contains a
synopsis of each SSC and available fellowship. Officers will
provide their SSC preferences online through the Knowl-
edge Center. Selectees may choose to attend resident SSC,
enroll in the Army War College Distance Education Program
for AY 02/03, or decline. SSC selectees normally attend the
Army War College, the Air War College, the Acquisition Fel-
lowship at the University of Texas (Austin) (UT-Austin), or
the Industrial College of the Armed Forces (ICAF). The latter
three choices have limited seats. ICAF and UT-Austin tend
to be the two programs for which there are more officers
wanting to attend than available seats. 

Further, ICAF has special considerations: officers who
are joint Service officers and have been awarded an addi-
tional skill identifier of 3L are ineligible to attend, and 50
percent plus one of the attendees (by branch) must be
assigned to a joint position immediately following school.
Therefore, it is important that selectees give as much con-
sideration to their second and following choices as they do
to their first choice. 

The SSC alternate list is not formally published; how-
ever, officers selected as alternates will receive a letter in the
December 2001 timeframe that informs them of their sta-
tus. AMB will only be given the list of officers who are con-
sidered high alternates (those officers who are most likely to
be activated to attend SSC). AMB does not expect to receive
this list until mid-December.  

The names of selectees are listed below. An asterisk
indicates those officers revalidated from the AY 01/02 SSC
list. All selectees are lieutenant colonels.

Abercrombie, Henry Harris, Earnest 
Bonheim, Michael Jones, Kermit 
Brewster, Robert Jones, Raymond 
Chasteen, Gregory McNerney, Catherine 
Colon, Angel Moshier, Timothy 
Coutteau, Charles Mullin, Edward 
Crizer, Scott *Noonan, Kevin 
*Davis, Darrell Scarbrough, Jess 
Driessnack, Charles Sears, George 
Goddette, Timothy Sutton, Brian 
Greene, Harold Williams, Curtis 
Hansen, Richard 

FY02 Army Experimental Test
Pilot Board

A U.S. Total Army Personnel Command (PERSCOM)
board will convene on or about Feb. 18, 2002, to select avia-
tors best qualified to participate in the Army Aviation
Experimental Test Pilot Training Program. This board will
review and select both commissioned and warrant officers.
Commissioned officers selected to attend the U.S. Naval
Test Pilot School (USNTPS) are automatically accessed into
the Army Acquisition Corps, where they will serve for the
remainder of their careers. Warrant officers will continue to
be managed by PERSCOM’s Warrant Officer Division.

For commissioned officers to be eligible, they must
have a bachelor’s degree in an engineering discipline or
hard science, be a captain or major, have at least 7 years of
active federal service, be branch-qualified prior to atten-
dance at USNTPS, and have a minimum of 700 hours total
flight time.

For warrant officers to be eligible, they must have an
associate’s degree with above-average grades; have com-
pleted college courses in algebra, calculus, differential
equations, and physics (or mechanics) with above-average
grades; and be a chief warrant officer 2 or higher. In addi-
tion, candidates must have completed military education
level for current grade prior to attending the test pilot train-
ing program, have 1,000 total flight hours, and have suffi-
cient time remaining upon completion of training to com-
plete the Active duty service obligation.

Highly desirable qualifications for commissioned offi-
cers include successful completion of college courses in
mechanics (solids, fluid, flight), thermodynamics, aerody-
namics, control theory, and advanced mathematics, with
above-average grades; experience in complex aircraft such
as the CH-47, UH-60, AH-64, OH-58D, and/or fixed-wing
military aircraft; and rating as an instructor pilot, instru-
ment flight examiner, or maintenance test pilot. Pilot-in-
command flight hours are weighted accordingly in the
selection process.

Anyone in a position to recommend and endorse an
applicant is urged to make a thorough appraisal of that
applicant’s flying ability, operational experience, motiva-
tion, adaptability, and ability to communicate orally and in
writing. 
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All FY02 Experimental Test Pilot Board applications
must be received at PERSCOM no later than Jan. 11, 2002.
Applications must include an official transcript of college
credits; a copy of the aviator’s most current DA Form 759,
Individual Flight Record and Flight Certificate-Army; and
endorsements by an instructor pilot or standardization
instructor pilot commenting on the applicant’s flying abil-
ity. Both commissioned and warrant officer applications
should be mailed to Commander, U.S. Total Army Person-
nel Command, ATTN: TAPC-OPB-E (MAJ Bochonok), 200
Stovall Street, Alexandria, VA 22332-0411. 

Experimental test pilot assignments will be based on
the Army’s needs. Initial tours will be served at the Aviation
Technical Test Center, Fort Rucker, AL, or the Aviation
Applied Technology Directorate, Fort Eustis, VA. USNTPS
graduates will serve in experimental test pilot or organiza-
tional staff positions that directly affect the type, design,
and configuration of Army aircraft.

For additional information, view our Web site at
http://www.perscom.army.mil/OPfam51/experimental_
test_pilot_info.htm or contact MAJ Jeff Bochonok at DSN
221-2800, (703) 325-2800, or Jeffrey.Bochonok@hoffman.
army.mil; or CW3 Kimberly Young at DSN 221-5251, (703)
325-5251, or Kimberly.Young@hoffman.army.mil. 

FY01 Major Promotion
Board Results

The FY01 Major Promotion Board results were released
Aug. 28, 2001. This article analyzes the board results.

Acquisition Corps Results
Board members reviewed the files of 136 Army Acquisi-

tion Corps (AAC) officers in the primary zone of considera-
tion for promotion. From this population, the board
selected 111 officers. The resulting primary zone selection
rate of 81.6 percent is 2 percent higher than last year. There
were 31 AAC officers considered for above-the-zone promo-
tion, and the board selected 17. The above-the-zone AAC
selection rate is 54.8 percent, which is 20 percent higher
than the Army average of 34.3 percent. In addition, one offi-
cer was selected below the zone.

Trends For Selectees
Selection to major is primarily a reflection of how an

officer performs in his or her basic branch assignments.
Most AAC officers have few, if any, Officer Evaluation
Reports (OERs) from acquisition assignments when the
Major Promotion Board considers them. Many officers are
still completing basic branch assignments, Reserve Officer
Training Corps recruiting, Active component/Reserve com-
ponent assignments, or attending advanced civil schooling.
Thus, AAC officers are judged against the same criteria as
basic branch officers.

Second lieutenant OERs have been purged from offi-
cers’ files and were not reviewed by the promotion board.
The most important discriminator continues to be com-
pany command OERs, and board members appear to use

command reports as the measure of an officer’s ability to
succeed as a major. 

With a majority of the officers receiving “one block”
command DA Form 67-8 OERs, the senior rater narrative
was extremely important in determining the strength of an
OER. Senior rater narratives that quantified an officer’s per-
formance when the profile did not, sent a clearer picture to
the board on the “true block check” (i.e., best officer in a
command, top 5 percent, 3 out of 10.) Additionally, senior
rater narratives that focused on an officer’s potential were
generally more effective than OERs that focused on how the
officer performed. Officers with overall center-of-mass
(COM) files and “top block” COM command OERs were at
risk for promotion. The new DA Form 67-9 OER eliminates
the confusion for the board by clearly communicating the
senior rater assessment on officers they place above center
of mass. 

Performance in basic branch assignments, especially
company command, appeared to be the board’s focus. 
The message is clear: seek company command, do well, 
and maintain a high level of performance on all other
assignments.

The names of AAC officers selected for promotion to
major are shown below. An asterisk indicates a below-the-
zone selection.

MAJOR PROMOTION LIST BRANCH

Acostarobles, H. SC
Arner, Justine A. SC
Bailey, Michelle M. AV
Bamburg, James A. AV
Barrie, Robert L. AV
Bassett, Thomas C. TC
Becker, Glenn B. AG
Bell, Arrita D. MI
Boerjan, Robert A. MI
Bristol, David P. AV
Cash, Jonathan G. SF
Cashman, Michael S. IN
Cathcart, Eric R. OD
Chambers, Floyd QM
Clements, Andrew F. FA
Cote, Courtney P. AV
Cote, Jeffrey A. MP
Crockett, Jeffrey L. SC
Culclasure, Harry R. FA
Cummins, Robert W. AG
Davila, Tony O. MI
Devine, Craig E. SC
Devries, Lambert D. FA
Dixon, Ernest III OD
Dove, Michael J. OD
Edens, Clayton W. SF
Ferguson, Cary V. TC
Ferreira, Jay M. OD
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Fugate, Thomas M. AV
Fullmer, Shane N. AR
Gautreaux, Jay P. AV
Gloor, Thomas B. MI
Greene, Willie B. AG
Grimes, John H. OD
Hall, Lamar W. AR
Hall, Richard M. FA
Harris, Michael W. FA
Hearon, Robert W. FA
Helms, Robert A. MI
Herres, Roger A. TC
Hight, William B. FA
Hilton, Norman A. IN
Hollingsworth, S. SC
Holmes, Angela M. AD
Hughes, Frederick J. QM
Hunt, Kristen L. SC
Hunt, Philip D. FA
Hunter, Michael D. CM
James, Kenneth T. AG
Jennings, Marvin R. MI
Johnson, Jason T. QM
Johnston, Vincent F. CM
Jones, Richard D. OD
Kastanek, Kerry W. MI
Kennedy, James R. AV
Kim, Yu Shik AD
Kirk, Eric D. QM
Krause, Karl S. FA
Kreun, David R. MI
LaChance, Eric M. EN
LaFlamme, Mark H. IN
Lee, Cedric D. OD
Lee, Jong Hyuk AV
Lopez, Harold W. EN
Ludwig, Steven E. AR
Lynch, Christopher AV
Matt, Michael S. MI
May, Charles H. EN
McCaa, Ramona M. MI
McGhee, Alonzo B. MI
McGuire, Keith Q. IN
*McRae, Timothy MI
Messer, Kevin K. AD
Milner, Michael W. AR
Minners, Bradford A. AG
Mobley, Kevin D. AV
Morano, Anthony M. MP
Moses, Kathaleen D. AD
Munster, Matthew G. AR

Murrah, Michael R. EN
Nakano, Victor M. EN
Nash, Kevin M. AR
Nix, Timothy G. SF
Nugent, John O. AV
Oderkirk, Andrew D. IN
Odum, Marcus J. MI
O’Neill, John B. AV
Parodi, Michael A. SC
Passapera, Pedro R. SC
Perkins, Russell B. IN
Perry, Sharlene J. OD
Peterson, Samuel L. AR
Phillips, Mark E. QM
Piatt, Eric A. SC
Pooler, Susan D. MI
Rew, Scott A. OD
Riddick, James A. MI
Robare, William M. AD
Robison, Bryan S. IN
Rodriguez, Michael MI
Russell, William M. MI
Sanner, Michelle A. SC
Santiago, Derek A. TC
Schertler, Patrick AV
Schirmer, James W. AV
Schliesman, Steven AG
Shepard, Benny L. AD
Sherman, Cynthia M. MI
Shore, Thomas F. QM
Sigler, Robert R. CM
Smalls, Douglas E. MI
Smith, Charles H. AG
Smith, Keith A. IN
Stephan, Allen H. AV
Stephens, Bryan J. MP
Stewart, Maurice H. SC
Sumner, Lance L. SC
Terrell, Paul D. AR
Tschida, Carol M. AV
Tyler, Scott A. AR
Tyson, Rodney D. QM
Vanyo, Kevin A. AR
Vitale, Joseph L. AG
Wall, Steven T. SC
Watiti, Tom W. SC
Williams, Kevin D. AV
Williamson, John K. IN
Witherspoon, Willie FA
Wizner, Anthony M. AR
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FY02 COL/GS-15 PM/AC Slate
The U.S. Total Army Personnel Command recently released the FY02 Colonel (COL)/GS-15 project manager (PM)/acqui-

sition command (AC) slate. Unless otherwise indicated, all of the personnel listed below are lieutenant colonel promotable.

NAME SLATE
Bianca, Damian P.   NATIONAL MISSILE DEFENSE GROUND BASED INTERCEPTOR
Bianco, Stephen G. CONTRACTING COMMAND KOREA 
Bowman, Michael NIGHT VISION/RECONNAISSANCE SURVEILLANCE  AND TARGET ACQUISITION
Buck, Stephen D. SIGNALS WARFARE
Burke, John D. TACTICAL UNMANNED AERIAL VEHICLES
Crosby, William T. CARGO HELICOPTERS
Defatta, Richard P. SHORT RANGE AIR DEFENSE
Dietrick, Kevin M. WARFIGHTERS SIMULATION
Ernst, Adolph H. III GROUND APPLICATIONS PROGRAM OFFICE
Fox, Steven G. TACTICAL EXPLOITATION OF NATIONAL CAPABILITIES
Gavora, William M. AVIATION APPLIED TECHNOLOGY DIRECTORATE
Grotke, Mark L. DCMC SPRINGFIELD
Heine, Kurt M. JOINT LAND ATTACK CRUISE MISSILE DEFENSE ELEVATED NETTED SENSOR SYSTEM
Hrdy, Russell J. CRUSADER
Janker, Peter S. FIRE SUPPORT ARMAMENTS CENTER
Johnson, Michael E. (COL) JOINT BALLISTIC MISSILE TARGETS
Kallam, Charles T. DEFENSE CONTRACT MANAGEMENT COMMAND (DCMC) MIDDLE EAST
Martin, Edwin H. DCMC SAN FRANCISCO
Maxwell, Jody A. (COL) COMMON MISSILE
McCoy, Curtis L. BRADLEY FIGHTING VEHICLE SYSTEMS
Mills, Ainsworth B. DCMC PHILADELPHIA
Nenninger, Gary S. (CIV) AVIATION MAINTENANCE SUPPORT SYSTEMS
Noonan, Kevin S. COMBINED ARMS TACTICAL TRAINERS
Pallotta, Ralph G. APACHE ATTACK HELICOPTER
Pecoraro, Joseph E. DEFENSE SUPPLY SERVICE WASHINGTON
Price, Nancy L.S. DEFENSE COMMUNICATIONS AND ARMY TRANSMISSION SYSTEMS
Rasmussen, Valerie A. INFORMATION SYSTEMS DEVELOPMENT CENTER, FORT LEE
Schmidt, Rodney H.C. DCMC RAYTHEON
Sledge, Nathaniel H. ARTILLERY MUNITIONS SYSTEMS
Smith, Michael NATIONAL MISSILE DEFENSE X-BAND RADAR
To Be Announced DEFENSE COMMUNICATIONS AND ARMY SWITCHED SYSTEMS 
Sutton, James C. (CIV) MINES, COUNTERMINE, AND DEMOLITIONS
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Philadelphia-based La Salle University and the U.S.
Army Medical Research Institute of Chemical Defense
(USAMRICD) are working together for mutual benefit
thanks to the efforts of Dr. Gerald P.H. Ballough from La
Salle and Dr. Margaret Filbert from USAMRICD. 

During university recesses over the past 7 years, Bal-
lough, an Associate Professor of Biology at La Salle Univer-
sity and former National Research Council Associate at
USAMRICD, has returned to the Neurotoxicology Labora-
tory at USAMRICD to continue his research. Currently
concentrating on ways to circumvent damage from nerve
agent exposure, Ballough and Filbert conduct research and
offer guidance to student researchers, many of whom are
among the top science majors at La Salle.

Recognizing the research education contributions of
USAMRICD to La Salle students, the university presented

an engraved plaque to both Filbert and USAMRICD.
“Thank you to the U.S. Army Medical Research Institute of
Chemical Defense for providing excellent research and
career opportunities to La Salle students over the last 6
years. We look forward to many more years of continued
cooperation,” said Dr. Margaret MacManus, Dean of La
Salle University’s School of Arts and Sciences.

COL James A. Romano Jr. accepted the award on
behalf of MRICD, thanked the university for the recogni-
tion, and acknowledged the efforts of Ballough and other
institute researchers and staff who participate in guiding
future scientists. He said that the institute strives to pro-
vide a bridge for young scientists and encourages research
for the benefit of American soldiers and U.S. allies. In addi-
tion, he acknowledged the efforts of Ballough and the
entire team of scientists at USAMRICD, many of whom
recruit bright talent and offer encouragement and guid-
ance to summer hires and interns.

La Salle University Recognizes
USAMRICD
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Warranties: Planning,
Analysis, And Implementation
By James R. Brennan
McGraw-Hill Inc., New York, 1994

Reviewed by Roy A. Pellegrino, Command Warranty
Program Manager at the U.S. Army Communications-
Electronics Command, Fort Monmouth, NJ.

The author’s intent in writing Warranties: Planning,
Analysis, and Implementation is to clarify the meaning of
warranties and provide guidance as to the planning, analy-
ses, and application of effective warranties in consumer,
commercial, and military business sectors. The majority of
discussion, however, deals with the military sector.

In Brennan’s opinion, it has become obvious, especially
in the military sector, that warranties have been poorly con-
ceived and less than diligently implemented. With this
book, Brennan aims to provide practical insight to suppliers
and customers that will result in benefits to each—a win-
win situation regarding warranties.

Chapters 1 and 2 describe essential warranty principles
including realities of warranties, types of warranties, risk
issues, and reliability considerations. In addition, the
author stresses the importance of product reliability in the
warranty process.

Chapter 3 discusses warranty legislation in all three
sectors, including the now repealed Title 10, U.S.C. Sec.
2403, Major Weapon System Contractor Guarantees.

Chapters 4 and 5 explain the concept and application
of fixed-price repair warranties and performance guaran-
tees, respectively. The author stresses the importance of
how warranties are structured so that the better the reliabil-
ity, the better the supplier’s profits and the higher the cus-
tomer’s product satisfaction level.

Chapters 6 and 7 describe the trade-offs required
before preparation of the warranty requirement and the
methodology of warranty costing, respectively. The author
discusses key trade-off issues, the trade-off process, and
trade-off examples. Additionally, he stresses the need for
Monte Carlo simulation techniques for warranty costing.

Chapter 8 develops the warranty-negotiating process
between supplier and customer. The author stresses the
importance of detailed supplier and customer preparation,
good-faith cooperation, and patience to enhance the likeli-
hood of a win-win outcome.

Chapter 9 develops a cost-effectiveness analysis
methodology. Because not all warranties are cost-effective,
it is the customer’s responsibility to make estimates
throughout the development program relative to the likely
cost-effectiveness of the warranty on product fielding. 

Chapter 10 discusses the implementation and adminis-
tration of the negotiated warranty. The author places heavy
emphasis on thorough databases for product tracking, ade-
quate staffing for efficient warranty administration, sup-
plier or customer review boards, and good will as important
ingredients for success.

Chapter 11 addresses the development process for war-
ranties including the importance of thorough planning,
activities required during each program phase, warranty
alternatives selection factors and processes, contractor
development activities, and the importance of the warranty
team.

Chapter 12 examines the future of warranties. Brennan
projects what it will take relative to quality and reliability
levels for suppliers to survive in the 21st century, and the
associated impact on warranty duration and coverage.

Brennan provides a book that clears up misconceptions
related to development and administration of both com-
mercial and government warranties. As the government
adopted warranties in an attempt to resolve existing quality
and logistical problems, misconceptions arose that affected
the development and implementation of warranties. Each
chapter provides sufficient detailed information for individ-
uals with limited warranty knowledge to develop and nego-
tiate cost-effective warranties. 

The only drawback to this book is that it still references
Title 10, U.S.C. Sec. 2403, which was repealed in November
1997. The new government warranty requirement appears
in the Federal Acquisition Regulation (FAR), Subpart 46.7,
Warranties.

Brennan provides an excellent presentation of all facets
of the warranty process. With the information provided in
this book, individuals should gain an excellent understand-
ing of warranty characteristics. I highly recommend this
publication to anyone wishing to explore the world of
warranties.

100 Profiles of Sergeants
Major of Color:
Black Americans Who Paved
the Way for Others to Follow
By Command Sergeant Major (CSM) 
Harold Hunt (USA, Ret.) 
Hunt Enterprises, Hanover, MD, 2000

Reviewed by Joe Sites, Vice-President/Director of
Defense Systems, BRTRC Inc., Fairfax, VA.

The author, CSM Harold Hunt, had a distinguished
career in the Army. He served his final Active duty assign-
ment as CSM of the U.S. Army Laboratory Command. Hunt
also served previously in prestigious assignments that
included CSM of the U.S. Corps of Cadets at the U.S. Mili-
tary Academy; CSM of the 3rd U.S. Infantry Regiment, “The
Old Guard”; and in the 1st Battalion, 23rd Infantry “Toma-
hawks” Regiment. 

Hunt dedicated the book to CSM Louis C. Perry and all
sergeants major who over the years have made a differ-
ence—regardless of their race, creed, or color. In the dedica-
tion, Hunt states that his purpose in writing the book is to
bring recognition to many individuals whose satisfaction
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came from knowing that they were doing their duty to the
best of their ability. In view of Hunt’s truly outstanding serv-
ice, his recognition of others who preceded him and his
appreciation for what they did is especially meaningful.

Although the book only allocates slightly more than one
page per each of the 100 chosen representatives, each biog-
raphy is concise and informative and tells the story of indi-
viduals who made great contributions, not only to the Army
but also to the Air Force, Navy, Marine Corps, and National
Guard. More important, they made great contributions to
our Nation. Included in this list of male and female heroes
are CSMs who served in the Civil War, the Spanish Ameri-
can War, World War I, World War II, the Korean conflict, Viet
Nam, and Desert Storm. 

It is difficult to select specific examples from such a dis-
tinguished list; therefore, to illustrate the wide variety of
experiences, the following examples are provided. The first
individual in the book, Joseph R. Allen, is a veteran of
Desert Storm. 

A number of CSMs who served during the Civil War are
also included in the book. For example, as the result of the
battle of Chapin’s Farm near Richmond, VA, on Sept. 29,
1864, 13 black soldiers received high decorations. The fol-
lowing winners of the Medal of Honor are also highlighted:
Alfred B. Hilton, Christian A. Fleetwood, and Thomas R.
Hawkins. Further, on July 12, 1863, at the battle of Fort Wag-
ner, SC, 1,500 black soldiers of the 54th and 55th Massachu-
setts Colored Regiments sacrificed their lives. Among the
survivors, William H. Carey won the Medal of Honor.

The CSMs in this book not only won military battles,
they also excelled in the fields of education, training, sports,
and moral leadership. For instance, CSM Edward Crook Jr.
won an Olympic gold medal for boxing.

CSM Gary K. Simons is quoted as saying, “God has
helped me get through a lot of difficult times in my life, and
my family has been very supportive. And this country is the
greatest on earth. I feel so proud when I put on this uni-
form.” In reading this book, one is left with the feeling that
Simons’ words could be those of each of the CSMs whose
short histories are provided. In turn, we can all be proud of
these great Americans to whom we owe so much. We
should also be appreciative for the author’s work in bring-
ing their stories to our attention. 

Reviewer’s Note: Although not included in the book,
CSM Oscar Jackson, who was my colleague and friend in the
101st Airborne Division in Viet Nam, should also be recog-
nized. Jackson obtained an advanced degree after retiring
from the Army and became a Minister of Music in Killeen,
TX.

A Guide to the Project 
Management Body of Knowledge
(PMBOK® Guide)—2000 Edition
Project Management Institute, 2000

Reviewed by LTC Kenneth H. Rose (USA, Ret.), a Project
Management Instructor for ESI International, residing in
Hampton,VA, and a former member of the Army Acquisi-
tion Corps.

Project management is an evolving craft. No stone
tablets exist that prescribe procedures to be used now and
for all time. Recognizing this, the Project Management
Institute has issued A Guide to the Project Management
Body of Knowledge (PMBOK® Guide)—2000 Edition, an
updated version of its comprehensive collection of gener-
ally accepted tools, techniques, and practices.

This new edition is neither a totally new view of the
project management world nor a bits-and-pieces revision
of an existing text. It is a thoughtful next step taken under
the guidance of experience and collective judgment of a
broad range of practitioners. A brief preface describes what
is new, giving readers an overview of value added and a
roadmap in finding new information.

The book retains its original general format. However,
readers may notice small, subtle changes in graphics, fonts,
and layout that allow improved clarity of presentation. It is
available in softcover, hardcover, and CD-ROM, meeting the
needs and interests of all potential users.

Risk management is the area of most significant expan-
sion. This area was a bit thin in the 1996 edition, but not
anymore. Chapter 11, Project Risk Management, was rewrit-
ten to include six newly defined processes—risk manage-
ment planning, risk identification, qualitative risk analysis,
quantitative risk analysis, risk response planning, and risk
monitoring and control. The new approach brings risk
management into its rightful place as a critical element of
project success and provides readers with a practical
methodology, not just general theory or good advice.

Another significant contribution of this edition is a
matrix that maps the relationships among the 9 project
management knowledge areas, the 5 process groups, and
the 39 project management processes. Most readers would
do this anyway. The published matrix provides a direct,
readily available resource for “the big picture” of project
management.

Earned value management is recast using the newer,
simpler terms of planned value, earned value, and actual
costs versus the previous acronym soup of BCWS (budgeted
cost of work scheduled), BCWP (budgeted cost of work per-
formed), and ACWP (actual cost of work performed).
Earned value concepts are integrated into several knowl-
edge areas, showing the connection of this powerful control
tool across the life of the project.

Several knowledge areas include new tools, showing
that the PMBOK® Guide itself is an example of progressive
elaboration. This latest edition adds detail to areas that pre-
viously had been only generally described. Readers will find
much more utility in this text that describes not only what
to do but also how to do it well.

Other improvements include more emphasis on cus-
tomer focus, stronger linkage to organization strategy, and
greater acknowledgement of the role of project offices.
Sharp-eyed readers will also notice standardization of terms
and correction of previous errors throughout the text.

As an approved American national standard (ANSI/PMI
99-001-2000), the PMBOK® Guide—2000 Edition is a must-
have resource for anyone involved in project management.
It provides enhanced knowledge for practitioners and will
be a foundation for project management professional certi-
fication testing beginning in 2002. Obtain a copy now, learn 

BOOKS



58  Army AL&T November-December 2001

The Brand You50: Fifty Ways to
Transform Yourself from an
“Employee” into a Brand that
Shouts Distinction, Commitment,
and Passion! 
By Tom Peters
Alfred A. Knopf Inc., New York, 1999

Reviewed by LTC John Lesko (U.S. Army Reserve), a Deci-
sion Coach and Group Facilitator for Anteon Corp. Lesko is a
member of the Army Acquisition Corps and a frequent con-
tributor to Army AL&T. He can be contacted at
John.Lesko@saftas.com.

Tom Peters dedicates The Brand You50 to MJ, Oprah,
and Martha. So the reader must ask, what can a member of
the Defense acquisition workforce learn from Michael Jor-
dan, Oprah Winfrey, and Martha Stewart? On first examina-
tion, it would seem that these celebrities have absolutely
nothing to do with research and development or the pro-
curement of emerging national Defense capabilities. How-
ever, after reading The Brand You50, this reviewer now
thinks otherwise. 

The Brand You50 serves as the third leg of the three-
legged stool in Tom Peters’ 50Lists Series of management
guidebooks. These books aim to revolutionize today’s
white-collar, knowledge-based workforce. In this reviewer’s
opinion, such a goal truly qualifies as a WOW project. Tom
Peters delivers with a book design that makes for a quick
and easy read. The author’s word choice and conversational
style are consistent with the other books in this series.
Common design elements of the series are listed below.

• Each chapter is 4-6 pages long and focuses on either a
thought-provoking story or an insightful observation. 

• Each chapter begins with a fairly clear thesis state-
ment, which Peters labels “The Nub,” and ends with sug-
gested “Things To Do (TTDs).” 

• Each chapter holds your attention as the author cites
key statistics, outlines relevant business trends, or refers
you to additional readings. 

According to Peters, “Brand YOUs take charge of their
own lives…They are not water-walkers…They know that Big
Co. ain’t going to take care of them from cradle (age 21) to
grave (age 65). They know that they are skills dependent,
distinction dependent, network/Rolodex dependent, proj-
ect (WOW project) dependent, and growth dependent.”
Defense acquisition workers could benefit by adopting
these traits.

So why would Tom Peters dedicate his book to MJ,
Oprah, and Martha? Peters claims “Real Brand YOUs don’t
need full names.” People recognize their achievements as
being bigger than life, audacious, and unique. All of these
celebrities are at the top of their respective games, and they
have achieved a level of distinction that sets them apart
from their contemporaries. They are peerless, committed to
excellence, and their passion serves as an example for all
others. 

On that note, perhaps it is time for each acquisition
workforce member to re-examine his or her distinction,
commitment, and passion. Further, as acquisition profes-
sionals, we should look beyond the cynicism frequently
heard when discussions turn to the Army’s new black beret
or to the latest recruiting slogan. Being An Army of One or
An Acquisition Corps of One might just be a good thing if it
instills distinction, commitment, and passion.
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Acquisition And Logistics:
From Reform To Excellence

The Acquisition Reform Office has been renamed the
Acquisition Excellence Office, reflecting the changing role of
acquisition and logistics in the Army’s transformation.  Led
by Secretary of the Army Thomas E. White and Army Chief
of Staff GEN Eric K. Shinseki, the Army is committed to fun-
damental change to ensure the Nation’s security interests
are preserved in the face of the dramatically changing
requirements of the 21st century.  

The acquisition and logistics reform legislation and ini-
tiatives of the last decade have changed Army business
processes and partnerships with industry in significant and
positive ways. Taking these reform measures to the next
level of excellence is vital to achieving the new Army vision.
By leveraging new technologies and applying a synthesis of
sound business practices, innovation, and leadership
expertise, the Army will continue to maximize force mod-
ernization, reduce total ownership costs, and significantly
reduce cycle times.

Today’s acquisition and logistics decisions will enable
the Army to sustain and recapitalize the Legacy Force and
field an Interim Force even as it transforms its present
structure to achieve and sustain the Objective Force—a
combat brigade deployable anywhere in the world in 96
hours, a division on the ground in 120 hours, and five divi-
sions on the ground in theater in 30 days.

Commitment and hard work throughout the Army’s
acquisition, logistics, and technology communities will be
required to meet these tough challenges and achieve the
new Army vision.  Given the progress that has been made to
date, there is every reason to believe that the Army will
achieve its fundamental goals and take acquisition and
logistics from reform to excellence.  

For additional information, contact Monti Jaggers at
(703) 681-7571 or monteze.jaggers@saalt.army.mil.

ACQUISITION EXCELLENCE

from it, and provide comments to PMI so that the next edi-
tion will be better still.

This book is available from the Project Management
Institute bookstore at www.pmibookstore.org or may be
downloaded free at www.pmi.org.
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CD-ROM Test Reports Available
Do you want to read a paper test report or take a virtual

tour of the test? The U.S. Army Operational Test Command
(OTC) Airborne and Special Operations Test Directorate
(ABNSOTD) at Fort Bragg, NC, provides the plan, the report,
and other associated test documentation on a CD to its cus-
tomers. The ultimate product is called a CD-ROM Test Report,
and the first one was produced in January 2001. 

The final production is a multimedia presentation that
includes documents, images, videos, music, and well-
thought-out hyperlinks. Also included with the CD-ROM is
the software necessary to view, print, and navigate the various
documents or key information associated with each project.
This format not only tells the story of the test, but also pro-
vides supporting documents and images that were not
included in the report.

CD-ROM publishing is the most efficient way to organize
all the files about one project in one convenient package. All
the documents relating to each test are easily accessible,
whether the customer needs to print a document, copy and
paste text or graphics, or perform a search using keywords.
The search link, included on the CD, will generate a list of all
the documents that contain the keywords or phrases that the
user specifies. For example, if users do not know the exact file
name, but they know some keywords that might be included
in the document, all they need to do is use the search option
conveniently located at the main menu. The search feature is
just one of the user-friendly tools that are included on the CD.
The following paragraphs address some of the other features
of this multimedia report. 

Instead of wondering how to open the CD, it is set to
automatically run once it is placed into the CD drive. The
autorun is linked to a welcome screen that automatically ac-
cesses the proper files, loads them, and starts the main menu. 

The main menu is the remote control or the browser
page that enables users to go to a preferred location on the
CD. The main menu is designed specifically for each project.
There is no guesswork involved; the main menu and sub-
menus consist of buttons for viewing or printing documents
and photographs and playing videos. Bookmarks or hyper-
links also make it easy for the user to navigate through the
documents. 

The hyperlinked photographs and video selections are
intended to show the user any problems or damages encoun-
tered during a test as well as many of the typical events. The
executive summary video, with voice-over narration by the
test officer, tells the story of the major events of the test. Other
photographs that relate to the test but are not included in the
test report are easily accessible from the same CD. Also
included is a video that shows the testing capabilities of
ABNSOTD. From the airdrop of personnel, heavy equipment,
and cargo, to the operational field testing of new weapons,
equipment, and techniques, this unique organization ensures
that soldiers can get to where they have to go—and fight and
win once there. 

Forward thinking has allowed ABNSOTD to produce a
dynamic CD-ROM test report that incorporates interactive
photography and video in a manner that enhances test docu-
mentation, thus making it more useful to our customers. So,
before you read the paper copy of our test reports, take a vir-
tual tour of the test instead. 

This article was submitted by Nora Campbell, Chief of the
Editorial Branch, ABNSOTD. For further information about
the CD-ROM Test Report, contact her at (910) 396-2613, DSN
236-2613, or at campbellnora@otc.army.mil.

Natick Leads Individual Soldier
Transformation Effort

As the Army continues its transformation to the Objective
Force for 2020 and beyond, the U.S. Army Soldier and Biologi-
cal Chemical Command (SBCCOM) Natick Soldier Center
(NSC) is taking the lead in an effort to transform the individ-
ual soldier.  

With a substantial influx of research and development
funding, the Objective Force Warrior (OFW) Program will be
the Army’s flagship program to develop a revolutionary war-
rior concept and will serve as an Objective Force transforma-
tion pillar next to the Future Combat Systems (FCS). The pro-
gram began in October 2001 with competing industrial teams
developing concepts for a revolutionary future warrior.  The
program will conclude in September 2008 with system-level
demonstrations of up to two competing designs.  A contract
solicitation package is currently being developed and should
be released in the December 2001 timeframe.

Using the Army’s soon-to-be-fielded Land Warrior as a
baseline and point of departure, the OFW Program will
develop revolutionary advances in soldier lethality, individual
survivability, communication, power sources, soldier mobility
and sustainability, and human performance.  Early and con-
tinuous integration of all system and subsystem components
will be the key to the success of the OFW Program.  

By employing a contracting approach similar to that
being used for the FCS, the Army will award competing inte-
gration contracts/agreements to industry teams.  These teams
will be charged with developing a warfighter concept by
leveraging ongoing Army, Defense Advanced Research Pro-
jects Agency, and other DOD science and technology invest-
ments, and by introducing the latest commercial
technologies.  

The Army is also seeking to entice “nontraditional”
industrial players into the program as well.  To attract these
nontraditionals, Natick will employ a new contracting/
agreements approach that cuts red tape and makes it easier
for companies to do business with the government.  

For more information about NSC or SBCCOM, see the
Web site at http://www.sbccom.army.mil.
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In the wake of growing global instability, diverse and increasingly complex
threats pose a direct challenge to our national security and our national defense. Our
military must be decisive in all areas of the operational spectrum. We cannot focus on
only one area at the exclusion of others; we must broaden our capabilities.

The multitude of threats, coupled with rising worldwide political uncertainties,
is in opposition to the sovereignty of all nations. This vast multitude of threats ranges
from domestic disasters on the left side of the spectrum to conventional and nuclear
war on the right side of the spectrum. In addition, there are environmental and
humanitarian challenges that must be addressed. Combined, these threats comprise
the “full-spectrum threat.” 

This full-spectrum threat evolved primarily from post-Cold War insurgencies,
contingencies, and conflicts to today’s multiple global threats. Awareness of global
threats was made possible as the result of information technology (IT). IT accessibility
and affordability provide the capability to attain a large volume of data at phenomenal
speed. Further, information-based technology, devices, and weapons give our enemies
knowledge-enhanced capabilities that serve as substitutes for their lack of military
power. 

The full-spectrum threat also empowers radical elements, terrorist organiza-
tions, and law-defiant subcommunities to become destructive enemies of sovereign
states. These groups will continue to emerge and gain momentum toward global insta-
bility and disruption of diplomatic harmony. Global terrorist activities supported by
counterfeit and fanatic religious and political groups impose equal challenges for
maintaining global stability and peace. As a united Nation, we must be prepared to
fight and win the next battles, ranging from homeland defense, to global defense, to
major theaters of war. 

This full-spectrum threat denotes the wide range of military operations our
Nation must be capable of resolving anytime, anywhere, and at any level. Our Army is
fully conscience of these multiple threats, and we are rapidly employing numerous
enhancements to change the way the Army organizes and fights. The roadmap to do
this is the Army Transformation Campaign Plan, a direct result of the Army vision. This
critical transformation will result in a superior world-class ground force defined as the
Objective Force. This Objective Force will enable our soldiers to decisively fight and
win the first—and all subsequent—terrestrial battles at any point across the spectrum
of military operations. 

LTC Derek L. Anderson
Office of the Objective Force Task Force

SPECTRUM OF MILITARY OPERATIONS
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