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Digitizing our battlefield systems is fundamental to winning
the information war. Digital data networks allow rapid sort-
ing and sharing of critical battle information throughout the
battlefield. This technology allows the commander to see the
battle more clearly and better coordinate his forces by shar-
ing his view of the battlefield with his tanks, fighting vehi-
cles, artillery, command centers, and attack helicopters. The
system will use standard protocols and formats, widely accepted
in commercial practice. They will allow command, control
and intelligence information such as map overlays and friend-
ly and enemy locations to be passed in near real-time to every
key system in the combined arms task force, as well as to high-
er headquarters and adjacent commands. It promises to sig-
nificantly reduce fratricide, a major problem in the fog of ground
combat. In short, we must destroy, disrupt, and control en-
emy information sources and distribution while ensuring our
commanders get accurate and relevant data in time to use it.

A series of Advanced Warfighting Experiments using sim-
ulation and the Battle Labs are scheduled to lead-up to the
Brigade ‘96 experiment, the next major event in evaluating
the digital battlefield concept. It will take place at the National
Training Center in October 1996. Plans also include a digi-
tized division in 1997 and a corps in 1999.

Beyond digitizing the brigade, division and corps, we must
begin to think about the entire Army in the field and the in-
formation war implications of Force XXI. The one aspect of
this consideration is the determination of the information ar-
chitecture required to enable digitization to work.,

This year an Army Science Board summer study was devoted
to the Information Technical Architecture for Command, Con-
trol, Communications, Computers and Intelligence (C41). This
particular study was required as the foundation for digitiza-
tion and information transfer on the future battlefield. The find-
ings have been ratified and adopted 100 percent by the Army.

The C4l information infrastructure is a critical component
of the Army’s operations, and it will become vital with the
increasing emphasis on joint and combined operations. A co-
herent and enforceable technical architecture is the key to
ensuring interoperability among all Department of Defense
C4l systems. By establishing a set of commercially accepted

standards that apply to human interfaces, information struc-
tures, information processing software and information
transfer, we will move the Army to a common open archi-
tecture across all systems. This will enable us to efficiently
digitize our systems in an era of reduced Defense budgets,
Joint and Combined and split base operations, and huge in-
vestments in information technologies.

Based on the summer study, GEN Tilleli and I have signed
a memorandum implementing the study’s primary recom-
mendations. Effective immediately, the Army Acquisition Ex-
ecutive will also be the Army’s Technical Architect respon-
sible for oversight and maintenance of the Army Technical
Architecture, ensuring that all Army information systems are
developed in compliance with the architecture, interfacing
with DOD and other service C4l architecture/interoperabil-
ity offices and ensuring that the mandated technical architecture
is included in procurements. All PEOs and major commands
will be directed to comply with the technical architecture.
The Director of Information Systems for Command, Control,
Communications and Computers (DISC4) will develop and
maintain the technical architecture for battlefield systems and
installations and submit the original detailed architecture
changes and modifications to the AAE for approval. The
CECOM Research, Development and Engineering Center will
be the systems engineer for the architecture. The Army Dig-
itization Office will oversee and coordinate the integration of
Army battlefield digitization activities and assure compliance
with the technical architecture. ODCSOPS, TRADOC and AMC
will develop the operational architecture, requirements and
required materiel and assure compliance with the architec-
ture. Finally, the Army Science Board will establish a stand-
ing panel to provide a quarterly progress report on our im-
plementation efforts.

I believe that this seminal effort is critical to the future of
the Army as we must manage our resources and win our bat-
tles in widely disparate areas against a variety of foes. It is the
first real step toward total interoperability. This concrete step
is clearly in the right direction and will support acquisition
reform as well as efficient modernization efforts. All elements
of the Army acquisition community must support it.

Gilbert F. Decker
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Battlefield digitization—considered a turning point in modernizing the
Army—will allow commanders to prevail with the right force at the right place
at the right time.




FORCE XXI:
DIGITIZING

THE BATTLEFIELD

By GEN Gordon R. Sullivan

Chief of Staff, U.S. Army

Introduction

As we move toward the 21st century, our
Army will be called on to respond to crises
in a world that is increasingly unpredictable.
We will be called on to respond to crises
which demand capabilities that could not
have been anticipated a few years ago. But
whatever the mission, the nation will expect
us to succeed, to “win.”

As we face the 21st century, this complex
global political matrix is juxtaposed with a
revolution in information technology that is
changing our ideas about how to organize
and how to fight. The power of the micro-
processor, having its genesis in visionary Army
research and development programs, is
only now beginning to be understood and
harmessed. The power of information can give
us great advantage in gaining a seamless com-
mon view of the battlefield. Using digital com-
munications and information processing, we
can act more quickly and more synchro-
nously.

Digital Technology: The

Foundation

‘We have been proactively adapting, chang-
ing, and responding to this changing envi-
ronment since the end of the Cold War, Our
objective has been to develop a versatile Army
capable of delivering victory anywhere and
under any circumstances, wherever the na-
tion sends us. To do that has required a
change in our thinking, our doctrine. No
longer do we have a forward based force ori-
ented on a global threat. Instead we have
trained our sights on force projection, split
based operations, and operations other than
disseminated to the force in the Army’s foun-
dation document, FM 100-5, Army Opera-
tions. TRADOC Pamphblet 525-5, Force XXI1
Operations, looks beyond FM 100-5, even fur-
ther into the future.

But doctrine alone does not suffice in a
world exploding with new technologies. Dig-
itization of information; converting it to ze-
ros and ones, then manipulating, transferring,
and displaying it provides probably the great-
est technological leap forward on the bat-
tlefield since the introduction of the internal
combustion engine. Digitization—harnessing
the power of information—will enable us to
realize the vision of TRADOC Pam 525-5, to
create a force for the future, a force lever-
aging unique American strengths.

Because digital technology continues to,
literally, explode in its potential, we must de-
velop a plan for incorporating it in such a way
as to allow growth of the system without los-
ing what has been gained. It is critical, there-
fore, to define carefully our strategic approach
to the task of digitization. We have identified
six points which must outline our attack on
development and acquisition.

1. Create development and procure-
ment processes that accommodate new and
maturing technologies rather than focus-
ing on an end item defined years earlier.
In essence, we must create a dynamic process
where the requirement, especially for in-
formation components, is allowed to evolve
throughout the acquisition process. We must
define requirements in the context of ca-
pability rather than specification. As the ac-
uisition process proceeds, we must continue
to look for opportunities to insert even new-
er technology which enhances the basic sys-
tem. This means that the materiel develop-
ers must interact with the TRADOC Battle
Labs continuously. Finally, we must tie tech-
nology development and doctrine develop-
ment more closely together to enable us to
see into the future.

2. Develop an open technical architecture

Jor digitization, using industry standards
whenever possible. With the Defense De-
partment’s R&D budget only about 1 percent
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of the total U.S. industry expenditures, we
must avoid closed architecture and propri-
ctary systems. This will allow growth based
on “their nickel” and let us leverage our scarce
R&D dollars by spending them on truly
unique requirements. By initially defining the
types of technology necessary for a capability,
three categories can be defined: that which
is readily available, that which is under com-
mercial development, and that which is too
unique or advanced to warrant commercial
efforts, Our R&D funding should reflect this
reality by avoiding duplication and concen-
trating on unique military applications. In this
way we can optimize technology transfer be-
tween the commercial and defense sectors.

3. Bring legacy systems into alignment
with the open architectyre. In the future, we
must develop systems which can be en-
hanced and upgraded, and which allow sys-
tems growth. We must align all product im-
provements with those standards. In the past,
we have leapt forward to new, more ad-
vanced systems across the whole battlefield.
But today, many “legacy” systems remain
which must be capable of working with more
advanced systems. In the past we have prod-
uct improved (PIP) legacy systems, but gen-
erally only to achieve marginal improvements.
Concentrating on the information compo-
nents of legacy systems, we must strive to
achieve PIPs which will enable these legacy
systems to be compatible with more ad-
vanced systems, to leap ahead on informa-
tion capability. Only by making such im-
provements can we achieve a seamless open
architecture on the baitlefield.

4. Encourage industry to use Army stan-
dards wherever we are out in front. In those
cases where Army R&D has moved ahead of
industry standards, we must encourage in-
dustry to adopt the Army’s approach and stan-
dards. The strength of our labs is such that
we will continue to lead in many areas of in-
formation technology. By ensuring that the
Army is represented on the various standards
committees, we can ensure that we are de-
veloping processes and protocols in such a
way that our developments can be handed
off to industry for further development as our
standards are accepted. Our scientists and en-
gineers are great thinkers, and our strength
is on the cutting edge.

5. Focus on capabilities rather than on
equipment. In digitizing the battlefield, we
cannot afford to first digitize each of our ana-
log processes and then refine their uses, We
must look for ways to collapse multiple com-
munications and information systems into a
single, more flexible digital version, or to elim-
inate systems which are no longer needed.
Our focus must be on the information, not
on the means of communication or manip-
ulation. Legacy systems will bear the load of
moving us into the near future but will re-
quire modifications to provide digital con-
nectivity. We must do this with an eye on
true networking, reduction of individual sys-
tems, and innovative digitization. To do so
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will require coordination between pro-
grams and elimination of some older systems;
but we must open to this range of options
if we are going to gain the power available
in digitizing.

6. Take a bolistic approach to the prob-
lerm. We must bring our field systems into
alignment with our garrison systems. We have
long said that we fight as we train, and train
as we fight; now we must apply that concept
to the information battlefield. Both tactical
and administrative information systems must
be develaped to be seamless. We must en-
able commanders to sce into a reporting sys-
tem which is congruent from top to bottom
and which is sufficiently transparent so that
commanders have only what they need, in
a form they can use, when they need it. Doc-
trine will help us define standard methods
of determining the “windows” for each com-
mander into that “battlefield information
highway.” We must not limit our future com-
manders by shallow thinking about emerg-
ing technology. When the repeating rifle was
introduced, it was discouraged by some be-
cause it would encourage soldiers to fire too
many bullets. We must not constrain the po-
tential of the information age with similar
thinking.

Force XXI: The Plan

Force XXI is our vision to synthesize tech-
nology, doctrine, and organization into an
Army which can fight and win the nation'’s
wars into the 21st century. Like digitization,
which enables Force XXI, it is both a process
and a series of concrete, achievable objec-
tives. And it is a concept which encompasses
the whole Army, both the operational forces
and the sustaining base. That is, we must
grow into one Army seamlessly connecting
TOE units to the TDA Army including our
civilian and contractor components—one
force, from foxhole to factory.

It is not possible to know exactly what that
force will look like but by establishing pro-
totype forces, first at brigade, then division,
and finally corps, we will create a structure
to allow us, through experimentation and
evaluation, to create the force through a
process of discovery learning and continu-
ous change, a force to operate on the digi-
tized battlefields of the 21st century. Concepts
are being developed and equipment select-
ed to form the first digitized force: Brigade
96. Breaking the industrial age paradigm of
serial processing, Division 97 will follow short-
ly thereafter; while we will still be learning
at brigade, we can begin to learn at division.
Lessons from each will be woven into the way
cach are then built. This parallel development
and continuous change will continue as we
develop the corps and other echelons above
divisional units—all the way throughout the
force. This is parallel or information age pro-
cessing. Quick introduction of several orga-
nizations will cause us to break down the
stovepipe information structures and en-
courage seamless integration.
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SEVEN

Lethality
Survivability
Sustainability
Versatility
Deployability
Optempo

OBJECTIVE
CAPABILITIES:

Joint and Combined C2

A series of mini-experiments and evalua-
tions will examine the effectiveness of vari-
ous combinations of doctrine, organization,
and technology to enhance the seven ob-
jective capabilities shown in the accompa-
nying list. The after action review process,
carefully instituted and documented, will pro-
vide the insight to support change. What
went right, what went wrong, why, and how
can we improve? It is impossible to predict
all the new difficulties and opportunities. But
we are a learning organization and, by lever-
aging live, constructive, and virtual simula-
tion, this process will enable us to achieve
streamlined, interactive development that will
be much more effective than more sequen-
tial, conventional processes.

In April 1994, the Army kicked off this
process in an Advanced Warfighting Exper-
iment at the National Training Center, com-
bining a complex set of advanced technol-
ogy demonstrations and advanced concept
technology demonstrations. Over 144 systems
were connected digitally. Digital communi-
cations undergirded the command and con-
trol and logistics efforts throughout the task
force. Although the many prototype systems
and immature training development fell short
of expectations in some respects, overall the
experiment was a tremendous success,
demonstrating significant improvements in
lethality and survivability; more accurate,
more responsive intelligence; smoother
hand off to joint systems; and faster sensor-
to-shooter timelines. This experiment con-
firmed our direction.

A systemic approach to experimentation
has been developed to accommodate what
we are learning. Using an initial baseline es-
tablished with today’s force, Operational Test
and Evaluation Command and TRADOC will
evaluate successive experiments and estab-
lish a “rolling baseline™ as a basis for con-
tinuous improvements and change. This

dynamic approach will enable us to build a
force optimized for tomorrow—not for yes-
terday.

Leading Into the Future

Most armies would be content to sit on
their laurels following victories like the Cold
War and the Persian Gulf War. Instead, we
recognized the changing political environ-
ment and the difficulties we must face as a
power projection Army. We also recognized
the power of the revolution in information
technology that is enabling us to transform
the best Army in the world today into the best
Army in the world tomorrow. Digitization
technologies provide the means, the lever-
age, by which we can achieve that vision.

GEN GORDON R. SULLIVAN is
chief of staff of the Army. He received
a B.A. in history from Norwich Uni-
versity in 1959 and was commis-
sioned in the armor throtugh ROTC.
He also bas an M.A. in political sci-
ence from the University of New
Hampshire and is a graduate of the
Army War College. He served two
tours in Vietnam, in 1962-63 as an
advisor with the Vietnamese 21st In-
Jantry Division and as a MACV in-
telligence officer, and in 1969-70
with I Field Force Headgquarters.
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INTERVIEW WITH
GEN LEON E. SALOMON
COMMANDING GENERAL
U.S. ARMY MATERIEL COMMAND

Q: How would you describe your management philosophy?

A: My management philosophy begins with and is embedded in what
I like to refer to as a value-based Army. By this, I'm referring to loyalty
to the nation, loyalty to the service, selfless service, and personal re-
sponsibility. I believe these attributes, coupled with openness, integri-
ty, concern and fairness toward all soldiers, civilians and their families,
are prerequisites to effective management. Equally critical, however, is
the key leadership ingredient of setting and enforcing realistic and achiev-
able performance standards for all employees . . . and maintaining a sense
of humor in all our day-to-day activities helps to keep all of this in the
proper perspective. Quite simply, I believe in empowering employees
to be responsible risk-takers. If you're at bat and the count is three balls
and no strikes, don’t be afraid to swing away if the next pitch looks good.
The challenging times we face demand nothing less.

Q: What impact is the DOD downsizing and restructuring ef-
fort having on AMC?

A well, we have undergone some fairly significant downsizing, from
102,000 civilians in 1989 to about 72,000 today. And we are going to
continue to get smaller, just from looking at the numbers over the POM
years. We've been proactive in this effort, combining some of our sub-
ordinate commands, closing out depots, consolidating our labs, and oth-
er general closures and realignments that have reduced our infrastruc-
ture and overhead. Also, we've achieved an almost 50 percent
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reduction in our headquarters over this time period. So, we’ll continue
to look at ways to reduce our infrastructure, to make organizational
changes, and to examine and change the way we do business. And, all
of this will be grounded in our capability to provide integrated, life cy-
cle, weapon systems support to the Army.

Q: How will the Army’s acquisition process benefit from the
current trend toward greater use of commercial specifications?

A: wmilitary specifications make it difficult for commercial firms to
be innovative and apply their expertise to meet our needs. Military-unique
specifications and standards also prevent Defense contractors from adopt-
ing new technologies and manufacturing techniques that reduce cost,
and they keep us from benefiting from rapid technology cycles driven
by the commercial marketplace.

Thirty years ago, military specifications and standards defined the state
of the art. Today, many are outdated, and they create a wall between
the commercial and military industrial sectois.

By using performance specifications that specify what we want, not
how to produce it, we allow industry to quickly apply technology to
our needs. It also allows industry to optimize production capacity and
at the same time move to a national production base—really important
as we downsize. We'll be able to tap into the commercial manufactur-
ing base to replace the capabilities lost as defense-unique firms are down-
sized, converted or eliminated.
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An additional aspect to the new way of doing business with AMC is
that we encourage all businesses, including small and disadvantaged busi-
nesses, to educate themselves on the acquisition reform process. Busi-
nesses must remain flexible and adapt to the environment. Furthermore,
small and disadvantaged businesses will recognize this change provides
many new possibilities and actually opens their access to military and
commercial markets. To the extent that it is possible, AMC will assist
in this education process.

For spares and breakout procurements, we can purchase the design
contractor’s technical data and provide that as information along with
our performance specifications. This will provide offerors the option of
producing a like configuration or their own unique configuration. In the
long run, we will be doing less business with the traditional “build-to-
print” businesses. Since some small and disadvantaged businesses don’t
have engineering capabilities, I see they need to restructure their orga-
nizations to ensure they increase their competitiveness. Our MIL SPEC/STD
reforms provide inherent cost reductions. These reductions should al-
low the small and disadvantaged businesses to adjust their staff by adding
or increasing in-house engineering capabilities. Also, | see excellent op-
portunities for the engineering consulting market to assist businesses
with little or no engineering capabilitics,

Ultimately, as all businesses adapt to this change, they will need to
evaluate their business strategy and make decisions on whether or not
to compete. Then, they must change their capabilities accordingly.

The bottom line is, we'll be able to get more technologically current
and affordable products to meet the soldiers’ needs.

Q: what is the mission of the newly established Army Non-
Developmental Item Advocate?

= First, let me say that the NDI advocate is Dr. Kenneth J. Oscar,
my principal deputy for acquisition. His mission as NDI advocate for the
Army, not just AMC, focuses on the use of commercial and non-devel-
opmental items to meet procurement needs. He is primarily responsi-
ble for challenging barriers to the acquisition of commercial items and
other types of NDIL Ken has to make sure that whenever the Army buys
something, we ask, “Have we considered a commercial alternative; is
there an NDI solution rather than a military-unique development?”

He also reviews policy matters on NDI use, and reports to the Army
Acquisition Executive (AAE) on opportunities and actions taken. Darold
Griffin, who recently retired as the principal deputy for acquisition, built
a network of established associate NDI advocates throughout the Army.
Ken now uses this valuable network to assist him with this very chal-
lenging mission. They are located at AMC's major subordinate commands,
the Corps of Engineers, Information Systems Command, and Medical Ma-
teriel Agency. He plans to expand that network to our test and evalua-
tion community.

Ken knows this is a big job and that he’ll need the people in the ac-
quisition “trenches” to make it happen.

Q: What suggestions do you have to improve the DOD-industry
relationship?

= Issuc-oriented dialogue is the key to improving the DOD-indus-
try relationship. There are a number of initiatives which promote early
and meaningful communication during all phases of the acquisition
process.

First, AMC supports and participates in the annual American Defense
Preparedness Association sponsored Atlanta Conference. Both govern-
ment and industry representatives meet to address and resolve acquisi-
tion process issues.

Secondly, I hold informal roundtable discussions each quarter with
industry chief executive officers (CEOs) and key members of the AMC
staff for the purpose of improving the acquisition process.

In addition, our major buying commands conduct Advance Planning
Briefings for Industry (APBD to promote early and meaningful commu-
nication with industry during all phases of the acquisition process. We
publish an updated schedule of these bricfings every six months.

Further, Technical and Industrial Liaison Offices (TILO) have been es-
tablished at HQ AMC and the major subordinate commands (MSCs) to
provide continuity and serve as the primary points of contact with in-
dustry for release of information and guidance on research and devel-
opment programs.

In more concrete terms, AMC is actively involved in pursuing Coop-
erative Research and Development Agreements (CRDAs) with industry.
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Currently, we have almost 200 such agreements in effect. CRDAs not
only play an essential role in leveraging the shrinking R&D budget, but
also promote a close working relationship berween Army and its part-
ners in the Defense industry. In addition, the mutual benefits gained from
access to each other's technology is enormous.

Our Alternative Disputes Resolution Program encourages the fast, fair
resolution of contractor concerns. For example, the HQ AMC-level bid
protest forum has been widely recognized as providing protesters with
the same result they would receive at GAO, but in a fraction of the time
and cost.

AMC also sponsors a program for Industry Visits to Army Units. The
visits are organized by bartlefield mission area, and supported by FORSCOM
and TRADOC. 1 invite industry CEOs to send senior design and main-
tenance engineers for a total of four days to visit Army tactical units and
Army depots. This provides industry representatives a unigue opportu-
nity to interface directly with the soldiers and maintainers and to get
their perspective on how the equipment is used and maintained.

And finally, I have to mention our AMC ombudsman, Lew Ashley. He
serves as the command focal point for business-industry activities. He
concentrates on the way AMC does business and communicates with
industry. I rely on him to review reported complaints and provide as-
sistance as needed.

Q: what is AMC's relationship to the Battle Labs?

A: AMC has a partnership with the Battle Labs. As the Battle Labs
shape and execute their warfighting experiments, AMC provides expertise
in technology, acquisition, testing and logistics. This is accomplished in
a cooperative way that makes it difficult to distinguish between AMC
personnel and TRADOC personnel.

The partnership was initiated in 1993 by pairing up each Battle Lab
with one of the AMC centers for research, development and engineer-
ing based upon the functional area of the Battle Lab and the commodi-
ties associated with the AMC center. This has grown to where AMC has
engineers and scientists on site at each Battle Lab. AMC also has focal
point personnel who act as gateways for Battle Lab personnel to use the
expertise in the many AMC organizations.

A good example of how well our partnership is working is the Ad-
vanced Concept and Technology Il (ACT II) Program. ACT II is a con-
tracting mechanism designed to allow the Battle Labs to solicit from in-
dustry mature and emerging technologies that the Battle Labs can
experiment with as they sort through building capabilities for Force XXI.
AMC's Army Research Office (ARO) in Research Triangle Park, NC, is
the Bartle Labs’ administrator for ACT 11. ARO guides the Battle Labs
through the acquisition process from solicitation to award. After ACT
IT contracts are awarded, the AMC centers carry out the procurement
responsibilities for the Battle Labs, following through to the completion
of each effort. All the AMC centers participate in the selection process
by providing a technical evaluation of each proposal.

ACT I and many more efforts are carried out in a partnership that al-
lows a free exchange. The goal is to help shape the Army of the future
through experimentation, and I believe we are achieving our goal.

Q: what advice would you offer someone considering a ca-
reer in Army materiel acquisition?

A: 1 would strongly encourage persons to enter the materiel acquisition
career field when they are “turned on” by technology generation, ap-
plication and program management. The Acquisition Corps may offer
you just the future you've been seeking. Corps members are tomorrow's
leaders in the continuing work of developing, buying, delivering, and
sustaining the materials required for our national defense.

The Army Acquisition Corps is a diverse area with opportunities for
people with many different skills and backgrounds. It's an area full of
challenges and opportunities. The process of developing and acquiring
the equipment our soldiers need is vital to our country. We have a moral
obligation to put world-class equipment into the hands of the soldier in
both the near term and the far term.

Acquisition Corps membership means opportunities for training, ed-
ucation, and advancement. We know that education and training of our
work force is essential to high quality and efficiency, which is the key
to the future. The Defense Acquisition Workforce Improvement Act en-
sures that appropriate career paths for civilian and military personnel
who wish to pursue careers in acquisition are identified in terms of ed-
ucation, training, experience, and assignments necessary for career
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progression of civilians and members of the armed forces to the most
senior acquisition positions.

There is also full reciprocity among the Acquisition Corps. Members
can transfer between agencies within the Army, Navy/Marine Corps, Air
Force, and OSD/Defense.

If you serve in a designated critical acquisition position, review your
options. You may remain in your present position without becoming a
member of the Acquisition Corps, since the Department of Defense has
decided to “grandfather” all incumbents in critical positions. As you con-
tinue to serve in your present job, you may discover attractive advan-
tages to becoming a Corps member. Promotion into another critical ac-
quisition position, for example, requires Corps membership.

The bottom line is that the materiel acquisition field is exciting and
will interest a wide range of people. It offers tremendous potential for
individuals to improve the Army’s ability to provide land warfare dom-
inance.

6 Army Research, Development and Acquisition Bulletin

® What is the biggest challenge facing AMC during the next
decade?

A: Certainly it is to continue to provide those things that we do in
support of the readiness and sustainment of the Army. Technology gen-
eration and application, acquisition excellence, and logistics power pro-
jection support are the values we add to the Army. We must provide
these in an integrated basis so that we will provide both effective and
efficient life cycle support to our forces.

AMC’s vision is to be the leader in equipping and sustaining Ameri-
ca’'s Army through superior technology and responsive support, assur-
ing worldwide power projection and decisive victory. We owe it to our
soldiers to continue to achieve this vision in a period of dramatic down-
sizing and reshaping. AMC must remain “America’s Arsenal for the Brave.”
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g
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Battlefield
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ARMY SCIENCE BOARD
RECOMMENDED TECHNICAL
ARCHITECTURE

FOR THE

DIGITAL BATTLEFIELD

Editor’s Note: The following views and
opintons are those of the autbor and do not
necessarily represent official Army Science
Board or Department of the Army positions.

Introduction

Earlier this year, the Army Science Board
(ASB) Summer Study Panel (see Table 1) com-
pleted a study of an Army technical archi-
tecture (TA)—requested by former Director
of Information Systems for Command, Con-
trol Communications, and Computers LTG
Peter A. Kind (USA ret.). Panel participants
were tasked to define and assist in the de-
velopment of a TA, and associated tech-
nologies, to support the Army’s goal of es-
tablishing Force XXI. Members on the panel
were selected to ensure that we had in-depth
expertise on TA concepts, familiarity with
Army battle-command development and
procurement programs, and specialized
knowledge of the civilian information tech-
nologies fow ushering in the global infor-
mation age.

The Army’s Vision

The basis of this study was to examine the
Army’s vision of the future, including com-
bat doctrines, organization, material, and the
growing need for information management
to support the Army in the 21st century. The
concept of the digitized battlefield, embod-
ied in Force XXI, is a vital element of this vi-
sion. The information-management-related inv
plications of the Army vision are profound
and far-reaching.

The “Third-Wave Army” will emphasize
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By Dr. Michael S. Frankel

knowledge-based operations, including in-
formation-warfare capabilities. This infor-
mation-age Force XXI must, and will, be or-
ganized around
battlespace information that is prompt, reli-
able, and securc. The information infra-
structure to support the real-time collection,
transport, and management of battlespace in-
formation is important to the success of the
Army’s operations today; it will be vital for
the success of future operations.

To achieve the vision and goals of Force
XXI, interoperability and flexibility are

the effective use of

The ability to
structure a force
rapidly and efficiently
to meet

any future contingency
must be facilitated,
not encumbered,

by the supporting
battle command
information
infrastructure.

imperative across all battle-command systems.
The ability to structure a force rapidly and
efficiently to meet any future contingency
must be facilitated. not encumbered, by the
supporting battle command information in-
frastructure. Furthermore, given the re-
quirement for the evolution of a force-pro-
jection Army, and the concomitant need that
the Army support split-based operations, in-
teroperability and flexibility will be re-
quired among tactical systems; post, camp,
and station information systems; and Standard
Army Management Information Systems.
However, the need for interoperability and
interconnectivity of battle-command systems
is not just an intra-Army issue. The need to
conduct joint and coalition operations im-
poses vet a greater demand that all armed
forces provide open. flexible, and interop-
erable information infrastructures to all our
fighting forces.

Technical Architecture

To achieve this flexibility and interoper-
ability, a technical architecture must be es-
tablished o guide the definition, design, and
development of Army/DOD battle-command
systems. The TA is the framework that pro-
vides the definitions, standards, and proto-
cols (i.c., the building code) for all system
and/or subsystem design and acquisition.

To place the TA in perspective, we iden-
tify three types of architectures that are im-
portant to information systems in general, and
specifically to the Army, for achieving its
Force XXI objectives: These are the opera-
tional architecture, the system architecture,
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!



Table 1.

Army Science Board Summer Study Panel Members.

Army Science Board (ASB) Members
Dr. Michae! Frankel (Chair)
Dr. Phil Dickinson (Vice-Chair)
Dr. John Cafarella
Dr. Wm. Peter Cherry
Dr. Gerald Godden
Mrs. Iris Kameny
Dr. William Neal
Dr. Tom Rona
Mr. Marty Zimmerman
DSB Consultant:

Dr. Don Latham

and the TA; and are defined as follows:

8

* Operational Architecture: a
description, often graphical, of the
required connectivity betiveen
Jorce elements: operations facili-
1y (OPFAC) to OPFAC, OPFAC to
weapon systems, sensors to
OPFAC/shooters, and the like.
This description also includes the
types and frequency of the infor-
mation sent between those ele-
ments.

* System Architecture: a de-
scription, including graphics, of the
technical characteristics and the
interconnection of all parts of an
information system. This descrip-
tion includes the identification of
all system elemenis (radios,
telecommunication switches, com-
puters and the like); provides the
specification of the bandwidth re-
quired between each element;
the electrical interfaces on each el-
ement; schematics for bardware,
software specification, and so on.

¢ Technical Architecture: a
minimal set of rules governing the
arrangement, interaction, and
interdependence of the parts or el-
ements that together may be used
to form an information system,
and whose purpose is fo ensure
that a conformant system satisfies
a specified set of reqtifrements. The
TA is analogous to the building
code for bomes: It doesn't say
what to build (user> opera-
tional architecture), nor does it say
bow to build (developer—> system
architecture); but it does say that
when you build you must adbere

Government Consulitants

Mr. Bob Brynildsen (PEQ CCS)
Dr. Cass DeFiori (DISA)

LTC Chris Fornecker (AFCEA)
Col. Robert Forrester (SIGCENTER)
Mr. Tom Hendrick (DISC4)

Mr. Peter Kidd (SIGCEN)

Mr. Paul Sass (CECOM)

Army Staff Assistants:
Mr. Errol Cox
Mr. Tom Rogers

to the set of rules/standards that
it specifies—ithe standards the
“building inspector” enforces.

Several significant Army initiatives are
aimed at establishing common standards and
protocols for the Army Battle Command Sys-
tem (ABCS), including the ABCS requirements
definition; the definition of the Army's
Common Operating Environment (ACOE),
Army Global Command and Control System
(AGCCS) procurement; and the director of
Information Systems, Command, Control,
Communications, and Computers (DISC4)
data-modeling initiatives.

Supporting experimentation as well as re-
search and development (R&D) efforts are
underway in the Battle Labs and in the Army
Advanced Technology Demonstrations
(ATDs). However, all these efforts lack a well-
defined technical framework (architecture)
and a management focus that will lead to the
timely realization of the Army’s requirement
for a fully integrated (horizontally and ver-
tically), robust, stable battleecommand in-
frastructure—the infrastructure required for
rapid, decisive victories in future operations.

The necessary framework must be estab-
lished through the development of an Army
TA. As we define it, the TA includes four el-
ements: a human-computer interface (HCD)
style guide; information standards; an infor-
mation-processing profile; and an information-
transport profile. These elements are defined
as follows.

* An HCI style guide is a spec-
tfication that defines bow the user-
computer interface to applications
feels, looks, and bebaves. The pur-
pose of the guide is to ensure that
the interface to different applica-
tions on the same platform, or the

Army Research, Development and Acquisition Bulletin

same application bosted on dif-
[fereni platforms, appears, and acts
the same to a user. The look and
Jeel includes sequence conitrol
(the actions taken by the user to
direct the computer); data entry
(the user action of entering data
to the computer, and the computer
response); data display (the dis-
play of data entered by the user,
and the user’s ability to control the
display); and user guidance (feed-
back to the user for unsuccessful
sequence atitempts, or guidance on
unfamiliar features). The devel-
opment and use of an HCI style
Ruide will ensure that the warfight-
er experiences a consistent inter-
Jace to the ABCS irrespective of
where be or she is on the battle-
Jfield.

* Information standards, de-
rived by means of formal process
modeling and dala modeling
techniques, include standard data
definitions, a data dictionary fo
hold standard data definitions,
and message standards. Process or
activity models describe the ways
in which an enterprise (for ex-
ample, a force structure) conducts
its business or mission. Data
models, often developed in concert
with process models, model the en-
terprise’s data entities, attributes,
relationships between entities,
and the like, that are shared and
common across the battle com-
mand infrastructure. Establishing
these standards would ensure
that ABCS elements are able to ex-
change and use information au-
tomatically. Thus, for example, in-
Jormation could be sent and
processed from the Maneuver
Control System (MCS) to Ad-
vanced Field Artillery Tactical
Data Systems (AFATDS), and be-
tween or among the many other
battle-command elements that
the ABCS comprises.

s The Information-Process-
ing Praofile includes standards,
conventions, interfaces, and meth-
ods to be used for the design, im-
plementation, operation, and con-
figuration management of
domain-specific application soft-
ware, generic application soft-
ware, and commercial-off-the-
shelf (COTS) open-system products.
The Technical Architecture Frame-
work for Information Manage-
ment (TAFIM) Technical Reference
Model (TRM). which is similar to
the National Institute of Standards
and Tecbnology (NIST) Applica-
tion Portability Profile (APP),
shown in Figure 1, presents a
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Information Processing Standards for Technical Architecture.

layered view of appropriate soft-
ware products and standards. The
Defense Information Systems
Agency (DISA) is identifying lists
of COTS products that are con-
Jormant to the software standards
at each level defined by the NIST
APP. The information processing
profile of the TA would include the
ACOE as well as specific COTS sub-
systems drawn from the APP and
TAFIM.

¢ The Information-Transport
Praofile includes communication
and nefwork conventions and pro-
tocols to support the transport of
bits across hbeterogeneous com-
munication systems and betiween
beterogeneous computing sys-
tems, If common transport pro-
tocols are used, the Mobile Sub-
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scriber Equipment/Tactical Pack-
et Network (MSE/TPN), Enbanced
Position Location Reporting Sys-
tem (EPLRS), Single Channel
Ground and Airborne Radio Sys-
tem (SINCGARS), Joint Tactical In-
Jormation Distribution System
(JTIDS), Tactical Satellite Com-
munications (TACSAT), and the
like can be integrated into a seam-
less network of networks where-
in data is automatically and dy-
namically routed from sender to
recipients.

The Army does not now have a TA. As a
result of the Summer-Study Panel's interac-
tion with senior representatives from the
Training and Doctrine Command (TRADOC),
the Army Materiel Command (CECOM-R
DEC), and the PEO community, significant
progress has been made in defining and es-

tablishing the architecture. Additional work
remains, however, before the TA is docu-
mented and implemented.

The need for the TA is evident within the
Army. Today, there is a multiplicity of mes-
sage sets and mutually incompatible data el-
ements across the ABCS elements in the bat-
tlefield. The Integrated Vehicular Information
System (IVIS) concept, which demonstrated
the value of making available intra-weapon-
platform status information and the dissem-
ination of real-time tactical situational infor-
mation, is in fact a closed “stovepipe”
solution that paid scant attention to com-
mercial standards or compatibility with oth-
er Army battle-command systems. Similarly,
the Army's aviation community is develop-
ing a mission planning system which does
not utilize the ACOE. The aviation commu-
nity must work closely with PEO-CCS and
PEO-Communications to insure integration

Army Research, Development and Acquisition Bulletin 9




of the mission planner with the ACOE.

Several other similar examples are cited in
the panel's Summer Study report, which
should be available from the ASB Office in
early 1995. The cumulative conclusion
drawn from these examples is that the lack
of a TA, and central management to enforce
it, has resulted in the multiple stovepipe sys-
tems and the ad-hoc interoperability solutions
that exist today.

The current ABCS development process,
the pressure to “Digitize a Brigade by 1996,"
and the lack of a TA will result in the achieve-
ment of short-term goals, but will surely fail
to achieve the long-term Force XXI integrated,
flexible, battle command system objectives.
Earlier studies (ASB 1986, AF-SAB 1993, NSIA
1991, ASB 1992) have all reached similar tech-
nical and management conclusions for the
Army, Air Force, Navy, and DOD as a whole.
Their findings clearly support those presented
in the next section,

Findings and

Recommendations

Key findings of this study are as follows:
(1) the conceptual and technical elements for
developing a technical architecture are at
hand and have been demonstrated in the pri-
vate sector; (2) some elements have already
been incorporated into DISA’s TAFIM and the
DOD data standardization program; (3)
these elements can be applied to the Army
technical architecture without significant se-
curity or availability risks: and (4) an Army
TA can be developed and implemented at
minimal expense within months.

We also found that success in institution-

alizing the technical architecture will require
the full commitment and support of senior
Army leadership. as reflected in specific, ur-
gent management actions. Urgency is im-
portant to avoid the continuing development
“stovepipe” systems that will result from the
current unfocused approach to ABCS defin-
ition, development, and acquisition,

The private sector invests tens of billions
of dollars each year to develop protocols, stan-
dards, and technology for developing large,
complex information infrastructures that are
flexible and can accommocdate thousands of
users with widely diverse needs. The Inter-
net is an egregioushy successful example of
such a system, tying together millions of users
subscribing to many thousands of individual
networks as shown in Figures 2 and 3. This
rate of private investment is expected o con-
tinue in the foreseeable future; the Army
should leverage its own efforts by adapting
the conceptual and technical advancements
being developed and used in this sector.

Internet protocols, standards. and tech-
nology have already been selected as the ba-
sis for the Defense Data Network (DDN) Mo-
bile Subscriber Equipment Tactical Packet
Network (MSE TPN), Defense Information
Systems Network (DISN), Defense Secure Net-
work (DSNET) and Defense Simulation In-
ternet (DSI). They have not, however. been
accepted for most ABCS clements. The rea-
son for non-acceptance might be lack of man-
agement direction; the rationale for doing
so—interoperability and interconnectivity at
minimum risk and cost—is uncontestable.

The study's near-term recommendations
(most of which are achievable in three
months) are that the Army should: develop

WAN = Wide-Area Network

MAN = Metropolitan Area Network
LAN = Local Area Network

R = Router

H = Host (Workstation, Computer)
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a technical architecture that exploits concepts
and technologies from open-system com-
mercial standards, protocols and products,
and exploits the DOD TAFIM and DOD data-
standardization program; that the TA be man-
dated in procurements for all elements of the
ABCS. In our report we provide examples of
specihic protocols and standards that should
be included in the Army’s (DOD) TA. The TA
will facilitate the realization of the Army’s
Force XXI by reducing risk, cost, and com-
plexity in procuring ABCS elements (e.g., the
Brigade 96 Applique, IVIS V2, AFATDS V2,
AMPS, and the like); and by capitalizing on
investments and rapid progress being made
in developing information technologies in the
private sector.

Our recommendation for immediate man-
agement action is that the Army designate a
technical architect and establish this function
as the single point of responsibility for the
development and implementation of the TA.
This responsibility, we recommend, should
lie with the Army Acquisition Executive
(AAE). The AAE should require all program
elements associated with the ABCS to be built
in accordance with the TA.

An Army system engineer and engineering
staff should be assigned to support the tech-
nical architect in executing these responsi-
bilitics. A standing ASB Panel is proposed to
provide periodic independent reviews and
recommendations as the TA evolves, These
management actions are part of a broader rec-
ommendation to streamline the management
structure for the acquisition of @il Army in-
fornuition systems. A fattened procure-
ment executive officer (PEO) structure can
facilitate the acquisition of systems in com-
pliance with the TA

With this focused commitment by senior
Army leadership. up to 80 percent of the tech
nical architecture could be in place within
three months, and the remaining 20 percent
aviilable within a vear when the definition
of all battle-<command data elements, and their
associated dictionary, are established.

Given the thrust of Brigade 96 and the
Force XXI vision, the Panel recommends that
the Army take immediate action on current
procurements. Specifically, the Tactical
Multinet Gateway (TMG) and the SINCGARS
Network Controller (INC) should be made
Internet Routers and be required to adhere
1o Internet protocols and standards. All new-
version builds for VIS and the AFATDS, and,
more generally, all the Battlefield Function-
al Arcas (BFAs) and communication im-
provement programs, should be directed to
be fully compliant with: Internet protocols
and standards, the Army ACOE, the DOD
TRM, and the evolving Army/DOD data-stan-
dardization programs. Further. the study team
recommends that the Battle Labs and RDECs
should require the use of the technical ar-
chitecture for all C31 research. development
and demonstration activities.

For the longer term (one to three years),
the Army should evolve the TA to support
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object-oriented technology, distributed
computing services, cellular communications,
asynchronous transfer mode (ATM) telecom-
munications and direct broadcast satellite
(DBS) systems—technologies that the com-
mercial sector will integrate into the National
Information Infrastructure in the near future.

Conclusion

The Army vision for Force XXI can only
be fulfilled by developing, implementing, and
enforcing a technical architecture. the frame-
work necessary for realizing the digitized-bat-
tlefield concept and for exploiting the in-
formation technologics developed in the
public sector.

Through the implementation of the TA and
by establishing a management function to im-
plement, enforce, and evolve it, the Army will
benefit from having a barttle command in-
frastructure that is flexible (facilitates force-
structure planning and dynamic reconfigu-
ration); interoperable (within the Army, with
joint/coalition systems, and with the DISN,
DSI and DSNET); extensible (can support
many users and many different systems); cost
effective (makes maximum use of common
Army software and takes advantage of com-

The Army vision
for Force XXI

can only be fulfilled
by developing,
implementing,

and enforcing

a technical
architecture,

the framework
necessary

for realizing

the digitized-
battlefield

concept and for
exploiting the
information
technologies
developed

in the public sector.
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Internet Success.

mercial information technologies through ad-
herence and use of open standards, proto-
cols. and products); and state-of-the-practice
(can incorporate new private-sector tech-
nologies as they mature).

Implementation of and adherence to the
technical architecture is possible without sig-
nificant up-front cost and with substantial fu-
ture cost avoidance. The time for action is
now, h(‘fi)l'l‘ WE COMMit SCArCe resources o
acquire system upgrades and new products
1o support Brigade 96. The TA can lead to a
successful digitized Brigade experiment
with many products, technologics, and
warfighter concepts that will support Force
XXI vision. If we do not act now, the Army
will remain in the information-processing
backwaters, building unique stovepipe sys-
tems and continuing to attempt interoper-
ability berween them by buying costly, com-
plex. closed black box solutions,

Author's Note: The reader is referred fo
our ASB Summer-Study Report entitled
“Technical Arehitecture for Army Connnand,
Control, Communications, Compulers and
Intelligence (C41)" for an in-depth discus-
ston of the many issues and recontmen-
dations presented abore. The author is in-
debted to the many outstanding individuals
whao supported and/or interacted with the
Summer-Study Panel, including LTG Peter

Kind (DISC4), MG Bill Campbell (PEO-CCS),
George Singley (SARDA), Robert Giordano
(CECOM), Gene Famolari (CECOM), and Dr.
Wiltiam Fvers (ASB).

DR. MICHAEL S. FRANKEL is vice
president and director of the Infor-
mation Telecommunications, and
Automarion Division at SRI Inter-
national and chairman of the 1994
Army Science Board Summer Study
and C31 Issiee Group. He received bis
B.S., ML.S. and Ph.D. degrees in elec-
trical engineering from Stanford
University.
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In a world struggling with post Cold War
concepts and a new national military strat-
egy, the U.S. Army has been moving toward
the 21st century for four years in a deliber-
ate, but thoughtful, fashion. We have moved
steadily from AirLand Battle doctrine to a force
projection doctrine best described as “Full
Dimensional Operations.” The use of infor-
mation age technology. techniques and pro-
cedures is key to this successful transfor-
mation. In fact, we can accomplish this
transformation only by acknowledging the
necessity for new organizations and new
methods for accommodating change. We
must leverage the strengths of people and
technology in the process of change, and we
must ensure that modern information tech-
nology, state-of-the-art simulations and real-
istic training are exploited to meet the re-
quirements of soldiers and commanders in
the field.

We must also recognize that training de-
velopment qualifies as an equal to materiel
development in this process. Because today’s
soldiers—at all levels—are the most educated
and most disciplined we have ever had, the
quality of their training becomes even more
important.

Advanced Warfighting Experiment (AWE)
94-07, conducted in April of this year at the
National Training Center (NTC) was a
unique amalgamation of training and materiel
development, tactics, techniques and pro-
cedures, and operational testing. Perhaps as
importantly, AWE 94-07 was the catalyst for
demonstrating how the Army must change

‘ dvanced Warfighting Experiment . . .

WINDOW
TO

THE
FUTURE

By BG Lon E. Maggart

the way it changes. This significant experi-
ment in change was developed to test the hy-
pothesis that advanced electronics capable
of moving information rapidly around the bat-
tlefield will result in significant increases in
lethality, survivability and tempo. In con-
junction with current doctrine, tactics, and
existing organizations, on a competitive bat-
tlefield, this experiment opened a small win-
dow from which we were able to view the
future in a way never before possible.

We selected TF 1-70 Armor, from the 194th
Separate Armor Brigade, as the experimen-
tal unit largely because of the large numbers
of simulators and the technical and tactical
expertise available at Fort Knox. Additionally,
the Mounted Warfighting Battlespace Labo-
ratory responsible for the experiment was lo-
cated at Fort Knox. This combination of sim-
ulators, soldiers and experimenters most
clearly describes the reason for the estab-
lishment of battlefield laboratories two years
ago. At inception, battle laboratories were en-
visioned to combine experimentation, tactical
and technical expertise, simulations, indus-
try, academia and real soldiers and units at
a single location to conduct experiments and
develop concepts relevant to the needs of the
Army. As a by-product, battle labs also pro-
vide an avenue to field equipment more rapid-
ly, at reduced costs, and to devise force struc-
tures that can fight and win decisively on any
battlefield.

In preparing TF 1-70 for the experiment,
Fort Knox’s virtual simulators were used to
meet unit training requirements, in part be-
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cause the experiment sought to determine
differences in training outcomes between live
and virtual simulations. As a result, TF 1-70
drove only 316 actual miles in preparation
for the NTC compared to an average of 749
miles for the two rotations prior to and the
rotation following AWE 94-07 that were des-
ignated as the baseline control group. By com-
parison, TF 1-70 fired 2,200 120mm tank main
gun rounds in preparation versus 4,146
rounds for baseline units.

The goals of the AWE were to digitally link
the entire battalion combined arms team,
identify battlefield operating system (BOS) in-
sights across DOTLMS for use in developing
a manageable framework for Force XXI; and
to determine the implications of information
age technology on doctrine, tactics, tech-
niques and procedures, training methods, and
organizational structures.

The specific focus of the experiment was
to identify information destinations required
for a field commander to successfully con-
duct tactical operations. In addition, the AWE
evaluated the impact of other advanced tech-
nology to include 2d Generation FLIR,
telemedicine, Paladin and, through Operation
Desert Capture II, the All Source Analysis Sys-
tem (ASAS). An elaborate data collection and
evaluation plan was devised to assess both
technical and warfighter insights on the “dig-
ital” battlefield. These insights were collected
and formatted according to battlefield op-
erating systems, with Battle Command as the
overarching concept.

While AWE 94-07 provided enough
thought provoking ideas to keep the entire
Army busy for the next five years, there are
several points worth special mention. The ex-
periment revealed the necessity to identify
information networks, dissemination and
management requirements, and priorities for
future study. It also helped us identify re-
quirements for hardware design, and the soft-
ware necessary to accommodate the needs
of commanders on future battlefields.

Success on the battlefield is a function of
understanding the total tactical environment,
or situational awareness as it has become
known. The experiment demonstrated that
improved situational awareness significant-
ly reduces the time to make more precise,
timely, and tactically sound decisions.

Significantly, data from AWE 94-07 indi-
cated that reduced casualties and greater force
protection result from better tactical decision-
making and situational awareness. For ex-
ample, better situational awareness and the
shooter to sensor linkage established between
air defense radar and the task force Stingers
allowed TF 1-70 to triple the number of en-
emy aircraft killed. By comparison, TF 1-70
lost only 1.7 systems to enemy air in each
battle, while baseline units lost an average
of 28.
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AWE 94-07 provided the opportunity to
evaluate IVIS, POSNAV, and other navigation
aids. As a result of this equipment, TF 1-70
was able to get 7 percent more tanks and 28
percent more Bradleys into direct-fire battle
than baseline units. TF 1-70 was able to fire
slightly more artillery and mortar missions
than the baseline as well. Despite these in-
creases; however, battle outcomes were not
decidedly superior to non-digitized units.

Clearly, there is more to success on the bat-
tlefield than firepower. We learned un-
equivocally that maneuver units must be ex-
pert in tactical fundamentals before the full
impact of advanced information systems is
realized!

The experiment illustrated the necessity
for future system designs to provide more
rapid access to accurate information from both
higher and adjacent headquarters and that hor-
izontal and vertical integration of data and sys-
tems compatibility are not just key, but es-
sential, Future digital systems must permit an
increased ability to conduct parallel or “col
laborative” planning at each subordinate ech-
clon. The near instantaneous sharing of com-
mon, but not necessarily the same, information
at all levels is a critical factor in reducing the
time consumed in decision-making.

In AWE 94-07, digitization increased the
time available for planning at company team
and platoon levels by nearly 30 percent as a
result of their capability to do simultaneous
and parallel planning instead of the sequen-
tial planning of baseline units. We also learned
that the commander needs a hard print ca-
pability down to company level to give him
both the capability of operating with non-dig-
itized units, and back-up data.

The AWE demonstrated that the com-
mander can better adjust the tempo of op-
erations to match actual battlefield situations
through the intelligent use of machines to
manage information and share it with the
right leaders at the critical times. AWE results
described the ability to manipulate tempo
through improved integration and synchro-
nization of direct and indirect fires and com-
bat multipliers, but only if the commander
has the correct information. Overall mission
planning time can be reduced accordingly.

There was considerable concern at the out-
set of the experiment that the task force com-
mander, and perhaps others, would be over-
whelmed with information. Because all of the
object systems were not available at the time
of the experiment, and communication net-
works often were lashed together, some
nodes were overloaded from time to time.
The potential for this to occur must be fac-
tored into future systems engineering. How-
ever, the volume of information potentially
available to the commander will make it ab-
solutely critical that we continue to devel-

op information management systems, and pro-
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vide information to the commander in a for-
mat that is no more difficult to use than cur-
rent systems. This integration should span all
of the battefield operating systems and must
facilitate tactical decision making in non-tac-
tical environments like training, maintaining,
and deployment operations as well. Clearly,
linking systems digitally promises a synergistic
battlefield effect.

The experiment demonstrated that task
force information systems must be robust, re-
dundant, and retain a conventional voice ca-
pability. Tasks associated with analyses,
wargaming, route planning, and rail and air
loading must be built into the software so that
staff officers not necessarily trained in these
disciplines can perform the functions easily
and without special expertise. This capabil-
ity will not totally eliminate the requirement
for analysis at the brigade and battalion lev-
el, but may reduce the number of specialists
necessary for success on the battlefield. This
capability also may help reduce the size of
staffs at all levels, a significant benefit in an
era of rapid deployments.

Considering only the few points made
above, it is clear from AWE 94-07 that with
greater situational awareness, brigades, bat-
talions, companies and platoons will know
their locations and better understand their
relationship to one another. Most importantly,
they will know how all this relates to the en-
emy better than anytime in the past. As tech-
nological advances in information flow be-
come a reality, situational awareness, tempo
and force protection will increase. As these
increase, parallel planning will improve to the
point that sequential planning will become
obsolete, The conventional allocation of the
“one-third/two-thirds” rule for planning time
will disappear as the entire force shares a com-
mon view of the battlefield.

AWE 94-07 showed that rapid decision-
making will enhance the commander’s abil-
ity to mass fires and forces at the decisive
point in time and space. Improved situational
awareness will reduce fratricide and allow for
greater flexibility in formations, dispersion
and maneuver. Indeed, initial efforts in train-
ing and situational awareness have already
reduced fratricide incidents at the combat
training centers by 40 percent.

Synchronization will become more visual
through intervehicular information systems
that allow the commander to see the entire
battlefield quickly and accurately. Electron-
ic map sheets will allow leaders at all levels
to perform terrain analysis, develop opera-
tional graphics, and support dismounted, as
well as mounted operations. Commanders
will no longer be slaves to sporadic voice
communications and the attendant inaccu-
racies that accompany them. Battlespace will
be expanded at every echelon, allowing com-
manders to see, think and visualize beyond

Success

on
the battlefield

is a function

of understanding
the total tactical
environment, or
situational
awareness

as it has become
known.

lines of sight. In addition, advanced infor-
mation technology also offers significant po-
tential for precision logistics. Automated re-
porting will provide for complete asset
visibility and the movement of specific items
and quantities when needed. Less and less
of the commander’s precious mental ener-
gies will be consumed with housekeeping
chores.

In the final analysis, AWE 94-07 provided
a glimpse into future battlefields where bat-
tle command, the art form, truly will supplant
command and control, the science. On the
next battlefield, all of the commander’s men-
tal skills can be used to defeat his enemy
while information systems keep an eye on
the management of things.

BG LON E. MAGGERT is the
deputy commanding general, U.S.
Army Armor Center and Fort Knowx,
and assistant commandant, U.S.
Army Armor School. He holds a de-
gree in political science from Kansas
State University and an M.S. degree
in industrial management from
the University of Utah.
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COMMAND AND CONTROL

WARFARE

AND INTELLIGENCE
ON THE FUTURE
DIGITAL BATTLEFIELD

Introduction

We have entered a new era of third wave
warfare in which information becomes a “cur-
rency of victory.” Technology has taken us
to the point that it is now possible to have
a common view of the battlefield across all
cchelons and commands from which in-
formed operational decisions can be made
rapidly and conveyed to commanders to ex-
ecute. Such visibility and enhanced command
and control provides significant advantages
which can be further leveraged if you can
deny your adversary similar capabilities. Pro-
tecting your own command and control (C2)
and countering your adversary's C2 ar¢ the
two key elements of command and control
warfare or C2W. Draft JCS Pub 3-13 describes
these two elements as follows:

C2 Protect: “Seeks to deny or negate ad-
versary efforts 1o destroy, disrupt. and/or deny
information to US. and allied/coalition C2
systems.”

Counter C2: “Secks to prevent the effec-
tive command and control of adversary forces
by denying information to, influencing, de-
grading, or destroying the adversary C2 sys-
tem.” Clearly, an effective C2W strategy is
more than the ability to obtain more infor-
mation and move that information more rapid-
ly on the battlefield. As we look to the future
and envision the barttlefields in which U.S.
forces will be engaged, we must keep in mind
that there are two sides to the C2W equation.
New doctrine, called information operations
(10), is being developed to integrate the many
aspects of information into applicable mili-
tary operations. Components of [0 include:
friendly and adversary battle command sys-
tems, C2W, intelligence, and the global in-
formation system. Success on the battleficlds
of the future will result from how well we
integrate these components. We must con-

By MG John F. Stewart Jr.

sider friendly information operations as
well as our adversary’s information capabil-
ities. We must not overlook the adversary’s
side of the information equation. We must
be capable of engaging adversaries whose in-
formation systems may range from unso-
phisticated to state-of-the-art technology. We
cannot assume that an overmatch in infor-
mation systems technology will directly
equate to success on the battlefield.

Critical Components

There are two critical components nec-
essary to translate our technological advan-
tage into military advantage on the battlefield.
The first component is the capability to pro-
tect and use our information systems to ob-
tain a knowledge based military advantage
on the battlefield. The second component is

We must be capable
of engaging
adversaries

whose information
systems may range
from unsophisticated
to state-of-the-art
technology.
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the ability to understand the adversary’s in-
formation capabilities in the context of the
cultural and military use of information and
therefore, effectively target that use of in-
formation. Intelligence has a major role in
both components needed to transform the
technological capabilities of the information
age into military superiority on future bat-
tlefields.

To support commanders, digitization of the
battlefield presents a vertically and hori-
zontally integrated picture drawn from tac-
tical to national level information systems. The
intelligence system provides the enemy
portion of the digitized battlefield and plays
an important role in protecting the friendly
information system (FIS). Intelligence pro-
vides commanders with indications and warn-
ings of the adversary’s information attack ca-
pabilities and intentions. These indications
and warnings allow him to focus and econ-
omize his protection efforts to ensure that
we maintain the capabilities of the digital bat-
tlefield.

Additionally, the intelligence system pro-
vides the operational understanding of the
value and use of information by the adver-
sary. This fundamental understanding of the
adversary is the most critical element in de-
veloping effective plans that enable com-
manders to attack the enemy's military and
combat capabilities through his use of in-
formation. The ability to conduct C2W is not
predicated upon the reliance of the adver-
sary on technology, but on an operational un-
derstanding of his information system at a cul
tural and technical level. As warfare evolves
in the information age, we must be careful
not to trivialize I'W and C2W simply as the
ability to enhance or decrease the speed at
which information is transmitted and dis-
played on the battlefield.
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Digitization and Intelligence

The digital battlefield is a technical keystone
in the capability of the U.S. Army to maxi-
mize its conventional combat power and op-
crational effectiveness on the future battle-
field. Military intelligence, as both a user and
contributor to the digital battlefield, is
evolving doctrine, organizations, training,
leaders, material and soldiers (DOTLMS) to
optimize digitization on the battlefield. The
need to have this parallel evolution of
DOTLMS actions outside the immediate
scope of the digital battlefield is based on the
understanding that information can confuse
as well as clarify the situation. Therefore, we
must develop methods, tools, and organiza-
tions outside the purview of the digital bat-
tlefield that allow us to effectively manage
the mass quantity of information to produce
focused intelligence for commanders. That
focus is achieved by placing the command-
er at the center of the process in defining
what information is required to clarify his
knowledge of the situation and to make crit-
ical operational decisions. The commander
drives intelligence. The connectivity that is
achieved through digitization is then ex-
ploited to obtain answers to the commander’s
information requirements, and to provide him
that information when he needs it to support
operational decisions. Connectivity and ac-
cess to national data bases will not lead to
enhanced knowledge on the digitized bat-
tlefield unless we can effectively focus our
resources on meeting the commander's
critical information requirements on time and
melding that information with operations.
Thus, IEW synchronization melds intelligence
with operations and force protection.

Protecting Friendly

Information

As meaningful as it is for us to understand
how to,optimize the management of infor-
mation on the digital battlefield, it is becoming
increasingly important to protect this capa-
bility. The need to protect information and
the digital battlefield will increase as the
Army’'s dependence on information contin-
ues to grow, and information and knowledge
become a military center of gravity.

The information systems and signal com-
munities are largely responsible for the pro-
tection of the common elements of the in-
frastructure, or the backbone of the system.
Each user is responsible for the protection
of their component pieces of the system and
the information within the system. The in-
telligence system supports the protection ef-
fort by identifying threat capabilities, inten-
tions and actions to attack our information
and information system. Intelligence will iden-
tify the capabilities of an adversary to con-
duct attacks on the FIS, and seek to predict

November-December 1994

how and where he will attack the FIS. The in-

dications and warning of possible attacks on
the FIS can then be used to prepare ways to
defend against the attack, respond to the at-
tack, or to exploit the attack when it occurs.
As we design our information systems to
become more interoperable we must design
safeguards into our information systems to
prevent this connectivity and interoperabil-
ity from being used against us to attack the
commander’s knowledge base. We must de-
velop solutions across DOTLMS that give us
the capability to identify when our infor-
mation systems are being attacked, and allow
us to respond to these attacks. The indica-
tions and warning that the intelligence sys-
tem can provide, will only be effective if we
develop ways to respond to the threat. The
FIS must be capable of graceful degradation
of functions (versus catastrophic failure), and
must have the ability to isolate and repair in-
formation or information systems that have
been attacked on the digital battlefield.

Information Attack

The second component of information war-
fare and C2W is the ability to effectively at-
tack the military capability of the adversary
through its knowledge base. Currently, in-
telligence capabilities, methods and organi-
zations are being developed and implemented
to meet the expanding demand for infor-
mation and the increased operational role of
intelligence in C2W. The intelligence system
must be capable of performing intelligence
preparation of the adversary information sys-
tem (AIS) in terms of understanding the cul-
tural nuances of information as well as tech-
nical aspects of the information infrastructure.

Information system intelligence prepara-
tion on the battlefield will identify how the
adversary uses information to acquire knowl-
edge, employ his military forces, and direct
his combat power. Based on a thorough un-
derstanding of the AlS, the commander can
then develop operations plans to attack the
adversary’s military capability through his
knowledge base. It is important to again note
that the concept of attacking an adversary
through his use of information is not predi-
cated on his dependence on modern tech-
nology to manage and distribute information.

The commander’s intelligence staff will be
in a unique position to develop plans for at-
tacking the AIS and make recommendations
on the appropriate attack system based on
their understanding of the AIS at an opera-
tional and technical level.

The capability to conduct a detailed
analysis of the AIS will require new rescarch
and development of analytical tools as well
as the data base structure to support the in-
creased requirements for technical infor-
mation on C2 type targets. Detailed analysis
of C2 targets will also drive requirements for
specific attack capabilities and capabilities to

conduct battle damage assessment on C2
targets.

The fundamental understanding of the role
of information in military operations is the
catalysis to developing effective C2ZW plans
and developing the tools to support the ex-
ecution of those plans to achieve decisive vic-
tory in the 21st century. Intelligence will play
a vital role in the ability of the commander
to exploit the digital battlefield and win the
information war.

Conclusion

The digital battlefield will continue to
evolve as the technological centerpiece of the
U.S. Army in the 21st century. As the digital
battlefield becomes a fundamental element
of the commander’s knowledge base, re-
quirements to use and protect this capabil-
ity will become critical to the success of mil-
itary operations. In addition to the role of
intelligence as a provider of information on
the digital battlefield, intelligence will also
provide critical indications and warnings to
protect the use of this capability. As we have
seen in the past, the efficient operations of
the FIS is insufficient to guarantee success
in C2W, if we fail to understand and effec-
tively target the AIS. Intelligence will provide
the commander with the ability to understand
the AIS, develop effective plans to attack it,
execute the attack, and assess the impact of
the attack.

MG JOHN F. STEWART JR. is
commanding general of the U.S.
Army Intelligence Center and Fort
Huachuca, AZ, and is commandcant
of the U.S. Army Intelligence School.
He holds a B.A. degree in English
Jfrom San Jose State University, a mas-
ter’s degree in international relations
[from Jobns Hopkins University, and
has also attended the Defense Lan-
guage Institute. In addition, he has
completed the advanced covurse at the
Military Intelligence School, the
Armed Forces Staff College, and the
Inter-American Defense College.
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A Turning Point in Modernizing the Army...

ACQUIRING

Information exploitation

involves: minimizing
the “fog of war”
through the use of
situational awareness
information,
decreasing
decision-making
timelines, optimizing
the flow of command
and control
information, enhancing
the orchestration

of maneuver forces,
and streamlining

the target acquisition
and engagement
process.

THE

DIGITIZED

FORCE

By MG Joe W. Rigby

The effective employment of precision
strike weaponry depends on timely collec-
tion, interpretation, and distribution of in-
formation. To ensure land force dominance
requires enhanced battle command sys-
tems, an improved ability to synchronize di-
rect and indirect fires, better and faster ac-
cess to intelligence data, and improved
situational awareness leading to greater
force protection. A smaller, continental, U.S.-
based, force projection Army will be required
to conduct high-tempo battlefield operations
around the clock, over extended ranges. This
force needs an environment in which all
friendly forces share a relevant, common pic-
ture of the battlefield while communicating
and targeting in real- or near-real time. Dig-
itization will enable the Army to rapidly col-
lect and exploit battlefield information to
meet these needs. Information exploitation
involves: minimizing the “fog of war”
through the use of situational awareness in-
formation, decreasing decision-making time-
lines, optimizing the flow of command and
control information, enhancing the orches-
tration of maneuver forces, and streamlining
the target acquisition and engagement
process.

Digitization is the integration of digital in-
formation technologies across the battlefield
among combat, combat support, and com-
bat service support systems and units. Such
integration of information will allow the war-
fighter to maintain a clear, accurate, and rel-
evant picture of the battle-space to support
both planning and execution. The applica-
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tion of digital technologies can be tailored
to the needs of each commander, war-fight-
er, and supporter, and allow commanders and
staffs at all echelons to maintain a clear, ac-
curate, and relevant picture of the bartle-
space.

Operationally, digitization will provide en-
hanced situational awareness with friendly
and enemy force tracking; a common bat-
tlefield view: fratricide reduction; self-loca-
tion and navigation; horizontal information
exchange; target hand-over; and facilitation
of force synchronization.

Organizationally, digitization applies with-
in a platform and among platforms, through-
out the combined arms team. The Army Bat-
tle Command System (ABCS) will provide
vertical and horizontal command and control
functionality at all levels from brigade to
corps. Below brigade level, Force XXI, bat-
tle command, brigade and below (FBCB2) will
be the primary command and control system
which will provide situational awareness and
operational command and control from the
platform level up to, and interfacing with the
ABCS system.

As part of the Army’s digitization effort,
there is an immediate need for a computer
appliqué which can be applied to platforms
which have not been digitized (e.g., MI1A1,
M2), or will not be digitized in the near fu-
ture. The appliqué is a subset of the FBCB2
concept and consists of hardware and soft-
ware elements.

The Army’s Digitization Program is struc-
tured in two principal phases. Each phase will
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be covered by a separate appliqué contract.
During Phase 1, the initial program planning
will be accomplished and a technical archi-
tecture defined which will support digitiza-
tion of an armor heavy brigade task force. A
designated brigade with a division con-
trol/support slice will then be equipped and
trained for experimentation with enhanced
digital communications and automated com-
mand and control systems culminating in an
experiment identified as Brigade 96 (BDE-96).
Some embedded command and control sys-
tems will be product improved while other
platforms will be equipped with an appliqué.

Following the BDE 96 assessment, the ap-
pliqué system will be upgraded and deployed,
under the same contract, to the remaining
brigades and parent division headquarters. A
division wide operational assessment will take
place in FY97 which will constitute the fi-
nal exercise prior to launching Phase 2.

Phase 2 will consist of equipping and train-
ing a complete corps package which will be
awarded under a separate contract. The ap-
pliqué system will be recompeted and will
include improvements based on lessons
learned from the previous experiments, and
will further provide a fielded, go-to-war ca-
pability. The program will then expand to in-
clude digitization capabilities to echelons
above the corps.

The appliqué hardware will consist of, as
4 minimum, a computer processing unit, a
display, and a data input device. Provisions
have been made for the incorporation of pe-
ripheral devices such as printers and remote
displays to accommodate user desires. An in-
stallation kit will also be provided, allowing
the appliqué set to be mounted in or on a
variety of platforms. The installation kit will
provide for mounting, power, communica-
tions and interface cabling necessary for sys-
tem operation on various platforms.

Three types of appliqué hardware will be
procured, which include commercial off-the-
shelf (COTS), ruggedized COTS and milita-
rized versions. The proper mix in terms of
quantity and platform requirements of these
variants will be determined during the ear-
ly experiments.

Maximum use of commercial standards vice
military specifications and standards will be
a major feature of this acquisition. This per-
mits industry to provide quality products with-
out going through the expense of using some-
times outdated requirements and allows the
military to acquire the latest technologies that
industry has to offer.

The appliqué software will be developed
from baseline lower echelon command and
control capabilities provided in the Brigade
and Below Command and Control (B2C2)
software system. This software package will
provide the basis for the functionality as de-
scribed in the FBCB2 Operational Require-
ments Document (ORD). Fundamental ca-
pabilities will include: situational awareness,
execution of battle command, communica-
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Operationally, digitization

will provide enhanced
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and enemy force
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navigation; horizontal
information exchange;
target hand-over; and
facilitation of force
synchronization.

tions, and network management.

The acquisition strategy for procuring the
appliqué systems will be streamlined in both
form and function. From a form standpoint,
the appliqué acquisition will include limiting
the proposal page count, keeping evaluation
criteria to a minimum, relying on contractors
to meet the minimum requirements, using
highly qualified personnel as evaluators and
using electronic media interchange for issuing
the RFP and managing the proposal evalua-
tion process. The use of existing military spec-
ifications and standards will also be mini-
mized, allowing contractors to use
commercial standards and common com-
mercial practices, thereby cutiing the cost
in terms of time and required resources.

From a functional perspective, the acqui-
sition will be streamlined by: significant use
of modeling and simulation throughout the
process; use of integrated (government and
industry) product development teams; in-
corporation of dual-use technology; use of
best value in source selection; and use of risk
management vs. risk avoidance.

The contract strategy for this procurement
action will be a full and open competition.
Teaming will be encouraged due to the broad
nature of the digitization requirement. Full
service will be expected from the winning
contractor(s). Single or multiple awards will
be made based on “range bids.” The winning
contractor will also be respensible for the
overall systems engineering and integration
of the appliqué system onto a variety of plat-
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forms. The Source Selection Evaluation
Board will consist of personnel with exper-
tise on all platforms involved in the experi-
ments and all PEOs will be represented.

The digitization program represents a turn-
ing point in modernizing the Army. Rather
than procuring exotic hardware built from
the ground up using military specs and stan-
dards, we are relying on industry, using the
best commercial practices and standards, to
provide our combined arms force with a ca-
pability never before demonstrated in mod-
ern warfare. The ability to pass a multitude
of information rapidly, accurately, horizon-
tally and vertically throughout the battle area
will allow commanders to prevail at the de-
cisive place at the proper time.

MG JOE W. RIGBY is the director
of the Army Digitization Office. He
holds a bachelor of science degree in
military science from the United
States Military Academy, and a mas-
ter of business administration degree
with an operations reserach and sys-
tems analysis specially from the Uni-
versity of Texes.
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ARMY
AVIATION

TECHNOLOGY

Introduction

The Aviation Research, Development and
Engineering Center (RDEC) and the program
executive officer (PEO) aviation are the pri-
mary agents to forge the capabilities of Army
aviation through the foreseeable future. The
Aviation RDEC’s (AVRDEC) R&D activity nur-
tures advanced concepts which may bear fruit
in the future for the Army. The PEO aviation,
on the other hand, takes emerging tech-
nologies and turns them into capable war-
fighting systems. The direction we both pur-
sue rests on three foundations—the users’
requirements, the Army chief of staff’s vision,
and the capabilities of our industrial base.

We match user requirements by working
closely with our TRADOC user community
at the Aviation Warfighting Center at Fort
Rucker, AL, to insure that our soldiers get the
equipment needed to fight and win. The
“best” equipment to take to the battlefield
is identified by looking not only at the lessons
learned from Desert Storm, but also by look-
ing ahead to the global environment toward
which we are moving. Anticipated combat
scenarios are developed and evaluated based
on our current capabilities and future
threats.

Our future fleet of Apache and Comanche
aircraft, plus our digitization projects for nav-
igation, command and control, and aircraft
survivability provides real increases in com-

AND

By MG Dewitt “T” Irby
and Thomas House

bat capability for our soldiers and the com-
bined arms team. Yet, as we went through
these “what-if” exercises, our greatest frus-
trations were twofold: how do we get criti-
cal tactical data from its various sources to
the commanders who need to use it in real-
time, and how do we effectively share this
information horizontally among the members
of the combined arms team. Overcoming
these two hurdles will allow the combat com-
manders to see the complete battlefield and
to out-think the enemy by planning and ex-
ecuting before he can react to our actions.

5 Modernization Areas

Our efforts have become more focused as
we work toward the chief’s vision for mod-
ernization. In order for our combined arms
team to achieve land force dominance, we
must focus our efforts on five modernization
overmatch areas: project and sustain, protect
the force, win the battlefield information war,
precision strike, and dominate maneuver bat-
tle. We see aviation as having a significant
role in all five of these areas, especially win-
ning the information war. GEN Sullivan has
further defined his vision in what is called
the “Force XX1” Army. He sees the future task
force 10 be comprised of smaller building
blocks where the combat edge will be lever-
aged from the people and the technology
available. But the chief of staff has also said
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CONCEPTS

“...small is not better—better is better.”

The keys to victory will lie not just in a
smaller force with better weapons, but with
a team which has uninterrupted command
and control channels, superior operation plan-
ning, and synchronized application of pow-
er. These three concepts, which comprise
“battle command,” must operate efficiently
in an extended high operational tempo en-
vironment as it controls forces which pos-
sess overwhelming lethality. Besides their
high lethality, these forces will possess su-
perior survivability and a real-time sense of
situational awareness by seeing through the
“fog of battle,” i.e. maintaining a knowledge
of battlefield positions for friendly and ene-
my forces and clear communications with the
command and control structure. We read the
Force XXI objective as: know where the en-
emy is, and where he is not—then press the
fight to him at the places of our choosing and
out-plan him while insuring he can’t see what
we're doing.

Fulfilling the chief’s vision will provide the
combined arms team with a decisive com-
bat edge. In today’s environment this will be
an exceptional challenge. As defined, the
force must be deployabile, thus light, yet must
counter an enemy with access to state-of-the-
art equipment. We must use the existing com-
munications and logistics infrastructure of the
theater in which we’re operating and we can-
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not anticipate a new weapon system that will
guarantee victory. Thus, the Army today is
like a football team: slated to play all away
games, where it is expected to win lopsided
victories against equally matched opposing
teams, receive no injuries to our players dur-
ing the games and get everyone home fast.

Historically, on a milestone chart of system
deployment, the AVRDEC and PEQ aviation
could be thought of as a single acquisition
function. While the RDEC looked into the fu-
ture to investigate and develop those tech-
nologies which may be applicable to avia-
tion's interest, PEO aviation took those that
were emerging from the concept stage and
developed them into prototypes and fielded
systems.

Long-Range Efforts

The AVRDEC's long-range digitization ef-
forts are focused on development and inte-
gration of emerging technologies which take
advantage of the tremendous computing pow-
er expected to be available to satisfy the avi-
ation customer’s needs. The Rotorcraft Pilots
Associate Program is developing a cognitive-
decision aiding capability to allow the avia-
tor of the future to take full advantage of all
of the information which will be available to
him in the cockpit. Integrated fire and flight
control will integrate the weapons firing and
flight functions of the aircraft together
through the use of advanced processing to
reduce the pilot’s workload, increase his
weapons firing accuracy and reduce his en-
gagement timelines.

Developments in the areas of advanced dis-
plays will provide the capability to present
more information in a more usable form
through the use of lightweight, highly reli-
able color displays with increased resolution.
Image fusion techniques which allow the best
image qualities of both FLIR and image in-
tensifiers to be displayed simultaneously are
now being developed, using the emerging in-
Creases in processing power.

Simulation capabilitics which allow us to
model the performance of these new systems
in the constructive and virtual environments
are being developed and matured today. Fur-
thermore, as the vision of the distributed in-
teractive simulation is realized, these same
systems will be integrated and evaluated in
live simulations (field exercises) prior to em-
barking on costly development programs.

The AVRDEC is working closely with the
Communications-Electronics Command as
well as the other Services’ development ac-
tivities to identify and embrace those tech-
nologies which have a high potential pay-off
on the digitized battlefield. Examples of tech-
nologies being developed by other commands
in support of aviation include high frequency
radios, multi-function radios and antennas and
mission planners. High frequency radios will
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allow long-range non-line-of-sight commu-
nications essential for aviation to take ad-
vantage of the information available on the
modern battlefield while operating at nap-of-
the-earth altitude.

Multi-function radios and antennas provide
more communication capability at signifi-
cantly less weight, allowing aviation to car-
ry more processing capability or mission
cquipment. Mission planners will allow air-
crews to quickly plan their missions prior to
take-off and to quickly and automatically up-
date those mission plans in flight as new
threat or mission data emerges.

Within the PEO, we are moving forward
on a multitude of fronts, The top effort con-
tinues to be the Comanche—the quarterback
of the digitized battlefield. When this aircraft
begins fielding in 2003, it will provide vast
capability increases in the armed recon-
naissance and command and control taskings
which are assigned to aviation. The Apache
Longbow will be our key weapons platform
in the attack role relying on the target ac-
quisition capabilities of the Longbow fire con-
trol radar and the “fire and forget” freedom
of the Hellfire 11 missile. To maximize the ef-
fects of these weapon systems and achieve
our goals in battlefield digitization, we are
placing increased emphasis on six avionics
projects;

* Global Positioning System inputs for po-
sition, heading, and communication timing,

e Improved high frequency radios for long
range communications,

e Have Quick [l improvements for secure
and digital message capabilities for UHF air-
Lo-air communications,

s The Improved Data Modem for target
handover by digital messages through the
Combat Network Radios,

» The Army Airborne Command and Con-
trol System to be installed on UH-60 aircraft
for commanders from corps to brigade, and

* The Aviation Mission Planning System for
rapid and effective mission initiation and mis-
sion rehearsal with digital map capabilities.

These projects, managed under tradition-
al acquisition methods, are being shown as
meeting the users’ requirements, and this con-
cept has worked well over the years as typ-
ified by composite materials, Doppler radar,
and laser designators. When we look more
closely at digitization technologies however,
the “traditional role” can no longer satisfy the
needs of the user in the future. This role
change is necessitated by the reduction of
time between successive releases of new and
hetter technology.

While the DOD once was the primary con-
sumer for advanced electronics, new gen-
crations are now being rushed into com-
mercial production due to the competitive
demands of commercial industry. The 14-year
sequence of events from concept ¢xploration

to fielding falls apart in an environment such
as personal computer processors, where three
increments in capability have been introduced
within the last year. Thus, a potential con-
cept development project in an area such as
advanced electronic miniaturization gets
developed and offered commercially before
our R&D funds even have time to get ap-
proved. If we keep the same acquisition par-
adigms, we are destined to always field yes-
terday’s technology tomorrow—not fulfilling
the overmatch goal to use tomorrow’s tech-
nology today.

The TRADOC Battle Lab approach, eval-
uating the concepts of combat systems while
they are still in the prototype phase, takes
us in the right direction for shortening ac-
quisition lead times while insuring the nec-
essary DOTLMS changes are made so that the
full potential of our technologies is realized
by the user. Testing evolving concepts and
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experimental equipment under operational
conditions provides invaluable insight into
the real contribution of systems being
planned for fielding.

The AVRDEC and PEO aviation plan to take
advantage of this atmosphere of “try before
you buy” and work as a combined team to
accelerate our initiatives. This teamwork ap-
proach does not stop at St. Louis, but also
extends to Fort Rucker where the user com-
munity will also be involved at all stages to
insure that what is fielded meets the users’
requirement.

Teamwork Concept

The teamwork concept between AVRDEC
and PEO aviation has already begun and the
connectivity with other organizations and
agencies continues to grow. The scope of
work ahead of Army aviation requires utilizing
a multitude of diverse, specialized groups in
working arrangements never considered
before.

For example, during the recent NTC 94-
07 exercise, the AVRDEC, PEO aviation and
the Naval Research Laboratory (NRL) com-
bined resources and skills to design, devel-
op, prototype, install and demonstrate a dig-
itized command and control console in the
back of a UH-60A Blackhawk helicopter. The
AVRDEC community worked in close co-
operation with PEO aviation and NRL to doc-

ument and integrate the prototype console.
During the process, PEO aviation provided
direction for programmatic issues, and act-
ed as a direct interface with the NTC per-
sonnel, Fort Rucker, and AVRDEC.

The PEO aviation role was to ensure the
system would meet the goals of the test and
demonstrate the advantages of rapidly pro-
totyped, and fielded technologics. NRL was
a team member who had a uniquely designed
and operating command and control console,
as well as extensive working knowledge of
digital communications.

The engineers at NRL worked closely with
AVRDEC to resolve technical issues of inte-
gration, and connectivity between aviation
assets. The AVRDEC worked as the system
integrator to pull these diverse groups to-
gether. They provided personnel experienced
in rotorcraft test engineering and test sup-
port, detailed engineering analysis for the
physical integration and installation of the
console onto the Blackhawk, and the Air-
worthiness Substantiation Document (ASD)
development. This combined team brought
to NTC 94-07 an airborne command and con-
trol system that had connectivity with mod-
ified AH-64 Apaches and OH-58D Kiowa War-
riors never before experienced on the
battlefield. This coordinated aviation team
gave the warfighter decision-making tools and
situational awareness information that will be
crucial on the battlefield of tomorrow.

After the NTC 94-07 exercise, the com-
bined team met with the users to analyze the
lessons learned. This information is being dis-
seminated to the growing team of govern-
mental and industry members to provide in-
sights as we move forward with the
digitization process.

This fast-paced effort for NTC 94-07 reaf-
firmed the need to develop and strengthen
the team atmosphere. As a result, we
worked as a team in aviation to develop a
“campaign plan” to reach the Force XXI vi-
sion. Planned technologies were evaluated
and their impact on the aviation fleet in the
year 2003 was our target. The result was the
identification of Comanche and Apache
technologies which may have additional ben-
efits to the rest of the fleet, the importance
of pressing for the fielding of the key avion-
ics projects, and a need to strengthen avia-
tion training and simulation efforts.

Conclusion

Even as we completed our plan, we knew
that the other five functional areas were also
developing their respective plans. We further
knew that as the individual plans were exe-
cuted, their effect would nof be a combined
arms team campaign plan. Rather, the cam-
paign plans would need to be merged to-
gether before Force XXI would be achieved.
To make this happen, a grass roots effort
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among the intelligence, armor, artillery and
aviation functional areas was begun to de-
velop a consolidated plan toward Force XXI.
The “Team Battle Focus” Executive Steering
Group had its first meeting in July 1994. The
group brought many of the players of the
combined arms team together for this unit-
ed purpose. The meeting was composed of
user representatives, Acquisition Corps,
RDEC engineers, and Army headquarters staff.
The members are committed to a coopera-
tive effort to make Force XXI a reality.

Now is the time to begin. There is an at-
mosphere of cooperation among the com-
bined arms team members that will result in
combat systems which are successful in link-
ing the force horizontally. The Aviation RDEC
and PEQO aviation will continue to push the
envelope of technology and streamline the
process by which it is acquired—to bring to
the table the latest that industry has to offer.
In this way, not only will aviation users be
satisfied, but the combined arms team com-
munity will achieve Force XXI.
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ENABLING

TECHNOLOGIES

AND

ADVANCED CONCEPTS

FOR THE

DIGITIZED FORCE XXI

By MG(P) Otto Guenther
and Robert F. Giordano

“The world isn’t run by weapons anymore, or energy, or money.
It’s run by little ones and zeros, little bits of data. It’s all just elec-
trons ... There’s a war out there old friend, a world war, and it's not
about who’s got the most bullets. It's about who controls the infor-
mation. What we see and hear, how we work, what we think, it’s all
about the information.”

Introduction

Win the information war and digitize the
battlefield are popular terms used to describe
many things but, in general, these concepts
mean the use of digital technology to ex-
change information in battlefield environ-
ments. This technology will be applied to au-
tomatically tailor the information to the needs
of each decision maker (commander), shoot-
er and supporter. The overall goal is to short-
en the sensor-to-shooter cvele using a robust
command and control system and seamless
communications to enhance the commin-
der’s ability to make decisions in a timely
manner.,

High-tech sensors will be employed to see
the enemy in all conditions, day or night. Sen-
sor data will be fused, processed, correlat-
ed and compressed to create information
which can then be distributed using digital
communications technology and appropri-
ately presented by command and control sys-
tems to effect decisions. The timeline from
the sensor to the decision “to shoot” will be-
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—Rooftop Scene Dialogue from 1992
Universal City Studios Film Release

“Sneakers”

come a critical factor in determining the out-
come of battles.

Scenario

Consider the following real Jayhawk sce-
nario from Desert Storm. On Feb. 26, 1991,
the detection of an SA-2 surface-to-air missile
site was determined to pose a threat to B-52
aircraft that were preparing to interdict the
enemy on the “highway of death.”™ Al-
though Jayhawk Thunder resulted in the de-
struction of the intended SA-2 site, analysis
of timelines showed that sensor-to-shooter
time could be reduced markedly by assured
seamless communications.

Information must be shared among those
users who have a prioritized need for it and
its flow must be seamless, integrated and
transparent to that user. Jayhawk Thunder
points out not only the need for seamless
communications within the Army but also for
joint seamless interoperability.

During Jayhawk Thunder there was an ex-
hibited need for Joint Stars, the Army

ground commander, fire support elements
and the AWACS to be sharing information in
a seamless manner. In Jayhawk Thunder, the
sensor-to-shooter time was approximately 80
minutes. A goal was set to reduce this time
to two minutes.

In April 1994, during the National Train-
ing Center Desert Hammer VII exercise, the
Army combined Task Force 1-70 Armor and
3d Brigade, 24th Mechanized Division linked
with digital technology across multiple bat-
tlefield functional areas. The Army learned
about the power of the digital battlefield to
enable commanders to synchronize actions
on the battlefield by linking intelligence, fire
support and ground and air maneuver. An €x-
ample of this enhanced synchronization saw
Paladin and mortars putting steel on target
in less than three minutes with a one-minute
projectile flight time.

Does this mean we've reached our two-
minute objective in a mere three years? Of
course not. We're talking about different ech-
elons, different weapon systems, different
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Information Collection

Figure 1.
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Information Transport
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with functional
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areas.

sensors, and joint operations versus Army
only. Does it show the power that digitiza-
tion brings to the Force XXI commander to
exercise control over the battlespace, envi-
ronment and tempo?—you bet.

Let's examine a notional sensor-to-shoot-
er link and compare it with an informa-
tion/decision cycle. Although the battlefield
situations to be faced by the Force XXI com-
mander will vary greatly in scope, battlespace,
and intensity, two vital components are lead-
ing and deciding. To a great extent the some-
what simplistic detect, decide, destroy loop
will still be valid. The Force XXI command-
er will gain the advantage over his adversary
by assembling the best information in the
shortest time and making the proper decision
before his adversary.

Advanced Concepts

As the 90s wind down, the digital brigade
and digital division experiments will become
a reality, and the Army will start the evolu-
tion toward Force XXI. An advanced concept
developed in 1988 by AMC, TRADOC, in-
dustry and academia at the Johns Hopkins Ap-
plied Physics Lab called Battlefield Informa-
tion System (BIS) 2015, bears a revisit. The
update of this concept to BIS 21 for the 21st
century is remarkably current for Force XXI
and the digitized battlefield. The BIS 21 con-
cept is used by the information R&D com-

munity to describe the integrated (system of
systems) digital battlefield of the 21st century.
It consists of four main areas/functions: In-
formation Collection (Intelligence/Sen-
sors/Targeting), Information Management
(Processing/Decision Making/Displays), In-
formation Transport (Seamless Communi-
cations) and Information Denial (Electronic
Combat and Electronic Protection).

Advanced concepts for the information col-
lection, for example, include Aided/Automatic
Target Recognition for air and ground plat-
forms for improved, faster, more accurate tar-
get recognition and identification, during all
weather, day/night operation. Enabling tech-
nologies include: forward looking infrared
imaging multisensor fusion algorithm, syn-
thetic science generation and radar return
classifications.

Information management will encompass
distributed systems providing automated in-
formation storage and retrieval from a com-
mon data base architecture and replica-
tion/display of real-time situational awareness
and the battlefield picture. Enabling tech-
nologies include, data compression (fractal,
MPEG/JPEG, wavelet), data base architec-
ture/update/query techniques, decision aid
algorithms, standardized icons, soldier ma-
chine hands free interfaces, high resolution
flat panel displays.

The transport functional area will include
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numerous schemes for the communica-
tions links and networks that provide glab-
al, scamless, multimedia (voice, data, imagery,
video) for all user (foxhole to White House
notion) on the battlefield. Systems will be
modular, mobile, survivable and adaptive. Fea-
tures will include software waveform gen-
eration and re-programmability, selflearning,
self-protecting, automatic routing and re-con-
figuration and autonomous operational ca-
pability. Enabling technologies include tac-
tical multinet gateways, commercial standards
and technologies (e.g., SONET/ATM), high
capacity local area networks, personal com-
munications systems, small satellite platforms
and ground terminals, direct broadcast satel-
lite technology surrogate satellite technolo-
gies, interactive multimedia, video telecon-
ferencing, wide band, mobile, efficient
antennas, small efficient mobile power
sources, mobile cellular technologies and
component technology.

The information denial concept is com-
prised of signal detection and interception,
signal counter-countermeasures (friendly
protection), jammers and other electronic
combat devices mounted on a variety of
air/ground platforms aimed at denying the
enemy’s use of the spectrum and ensuring
friendly use when desired.

For additional details, please refer to the
article entitled, “Command and Control
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Warfare and Intelligence on the Future Dig-
ital Battlefield,” also in this issue.

In our simplified sensor-to-shooter exam-
ple depicted in Figure 1, collection is carried
out by single or multiple sensors. The infor-
mation is correlated or fused at a location de-
picted here by the Common Ground Station.
The information is distributed or transport-
ed to intended locations via a seamless net-
work. Finally, management of the informa-
tion allows data to be converted to knowledge
by decision aids and presented to the com-
mander to facilitate his decision-making ca-
pability. It is also important that we secure
our sensor-to-shooter information cycle from
the enemy and deny him access.

Implementation of the BIS 21 concept will
provide commanders with the advantage of
an integrated information service for the fu-
ture battlefield.

Additional Information

Technology alone is not énough to ensure
that the digital battlefield of Force XXI will
become a reality. New management initiatives
are being implemented in the R&D com-
munity involving the PEOs, CECOM, and ARL
among others, which break down some of
the existing stove pipe, paradigms and seri-
al approaches to putting new technology in
the field. Team Fort Monmouth has been
formed consisting of CECOM, PEO Commu-
nications, PEO Command and Control Sys-
tems, PEO Intelligence and Electronic War-
fare, Information Systems Management
Agency and the Joint Interoperability Engi-
neering Organization to capitalize on the syn-
ergism and technical expertise existing with-
in the immediate geographic area. The
formation of Team Digitization (*D") ex-
panded the concept to include PEO ASM and
PEO Aviation.

The C* research and development com-
munity has recognized that consumer/com-
mercial electronics have increased in volume
to the point that consumer needs vice mili-
tary needs are the primary fuel of innovation.
Our challenge is to capitalize on the oppor-
tunity to satisfy military needs with com-
mercial products. To this end, the CECOM
RDEC is aggressively pursuing strategic al-
liances with premier labs in industry and acad-
emia (e.g., AT&T, Sarnoff, GTE, Stevens In-
stitute of Technology, Princeton, Etc.). Some
key areas being addressed include: image com-
pression, video processing and analysis,
multimedia, direct broadcast satellite, wire-
less communications, data distribution, and
asynchronous transfer mode switching. Note
that many of these areas have direct “dual-
use” applicability.

The basic research community in the Army
is taking a similar approach with the forma-
tion of the Army Research Lab (ARL) Feder-

With its ability

to rapidly prototype
new C?| architectures
and interface

with the Battle Labs,
the CECOM
Integrated Lab

will provide

realistic evaluations
of new concepts

in a timely manner.

directed toward products useful to the com-
mander. Continued investment by both in-
dustry and the military in new information
technologies is the key to success. Battlefield
information is rapidly becoming the most val-
ued asset.

As Chief of Staff of the Army GEN Gordon
R. Sullivan articulated on his March 1994 mes-
sage on “Building the Force for the 21st Cen-
tury,” information will become the new “High
Ground.” He continues on to say, “. .. the
main effort must be the development of con-
cepts and designs for the Information Age
Force. The supporting operation—which can-
not fail—is the acquisition and assimilation
of the technology to enable those concepts
and designs.”

ated Lab and Information Sciences and
Technology Directorate. The Federated Lab
will link ARL, industry, academia and other
government labs through open labs and per-
sonnel exchanges. The move toward com-
mercial technology is further evidenced by
the recent endorsement of the Army Science
Board'’s recommendation to use Internet com-
pliant commercial protocols to exchange in-
formation on the digital battlefield.

One of the highest payoff initiatives is the
creation of the CECOM Integrated Lab/Test
Bed. The CECOM RDEC, with the support of
the PEOs, has developed this dynamic, first-
class integrated facility by electronically
linking several key distributed RDEC lab fa-
cilities, selected industry, ARL and the bat-
tle labs. The facility can be rapidly reconfig-
ured to replicate diverse existing and evolving
tactical capabilities in communications, com-
mand and control, electronic and night vision
sensors, and system integration. By captur-
ing specialized expertise from industry and
government, the lab will allow testing and
evaluation of new prototypes and concepts
in a simulated tactical environment. With its
ability to rapidly prototype new C’I archi-
tectures and interface with the Battle Labs,
the CECOM Integrated Lab will provide re-
alistic evaluations of new concepts in a time-
ly manner. It is envisioned that this facility
will become the technology test bed for the
Digital Battlefield/Force XXI. See Figure 2 for
a schematic of the test bed.

Conclusion

Force XXI will be organized around in-
formation. For the Army to win in the Force
XXI environment, the technologies dis-
cussed above must be matured, harnessed and
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Picatinny Arsenal, NJ

Project Manager

COL Richard D. Nidel

SURVIVABILITY SYSTEMS (SS)
Warren, M|

Project Manager

COL Richard A. Engel

TANK MAIN ARMAMENT SYSTEMS (TMAS)
Picatinny Arsenal, NJ

Project Manager

COL Richard W. Bregard

AVIATION
St. Louis, MO

Program Executive Officer
MG Dewitt T. Irby Jr.

ADVANCED ATTACK HELICOPTER
(AH-64A APACHE)

St. Louis, MO

Program Manager

Gary Nenninger (Acting)

APACHE Modernization

St. Louis, MO

Product Manager

LTC Laurence E. Thomas Jr.

AVIATION ELECTRONIC COMBAT (AEC)
St. Louis, MO

Project Manager

COL Roy P. Oler

Avionics

St. Louis, MO
Product Manager
LTC Joseph T. Boylan

AVIATION LIFE SUPPORT EQUIPMENT
(ALSE)

St. Louis, MO

Product Manager

John K. Shannon (Acting)
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COMANCHE (RAH-66)

St. Louis, MO

Program Manager

COL James R. Snider (Acting)

T800/T800 Engine Growth Program
St. Louis, MO

Product Manager

LTC Terrance L. Reininger

Comanche Crew Support System (CCSS)
St. Louis, MO

Product Manager

LTC Richard H. Langhorst

KIOWA WARRIOR
St. Louis, MO

Project Manager

COL Edwin P. Goosen

LONGBOW (AH-64D)
St. Louis, MO

Project Manager

COL Robert C. Atwell

Fire Control Radar (FCR)
St. Louis, MO

Product Manager

LTC Howard T. Bramblett
Longbow Apache (LBA)
St. Louis, MO

Product Manager

LTC Raobert T. Gunning Jr.

Designee
LTC Richard R. Ryles

UTILITY HELICOPTERS

(UH-60A/L BLACK HAWK/EH-60A QUICK FIX)
St. Louis, MO

Project Manager

COL Chester L. Rees Jr.

ucwwum H. cunpueu

AIR DEFENSE COMMAND AND
CONTROL SYSTEMS (ADCCS)
Redstone Arsenal, AL

Project Manager

COL Daniel L. Montgomery

Extended Air Defense Command
and Control (EAD C2)

Redstone Arsenal, AL

Product Manager

LTC James R. Moran

Forward Area Air Defense Command
and Control (FAAD C2)

Redstone Arsenal, AL

Product Manager

LTC Edward M. Siomacco

INTELLIGENCE FUSION (IF)
McLean, VA

Project Manager

COL Richard W. Johnson

ASAS/Software (ASAS SFT)

McLean, VA

Product Manager

LTC Edward M. Vigen

Designee

LTC Michael K. Hainline

Forward Sensor Interface Control (FSIC)
McLean, VA

Product Manager

LTC Robert C. Raiford

ARMY WORLD-WIDE MILITARY COMMAND
AND CONTROL SYSTEM INFORMATION
SYSTEM (AWIS)

Fort Belvoir, VA

Project Manager

James H. Bray Jr. (Acting)

Strategic Army Command and
Control Software (SACCS)
Fairtax, VA

Product Manager

LTC David J. Kirks

Standard Theater Army Command
and Control System (STACCS)
Fort Monmouth, NJ

Product Manager

LTC(P) Barry E. Wright

COMBAT SERVICE SUPPORT CONTROL
SYSTEM (CSSCS)

Fort Belvoir, VA

Project Manager

COL James R. Steverson

Product Manager Designee

LTC Stephen E. Broughall Jr.

COMBAT TERRAIN INFORMATION SYSTEM

Digital Topographic Support System
(DTSS)

Fort Belvoir, VA

Product Manager

David Thacker

Quick Response Multicolor Printer
(QRMP)

Fort Belvoir, VA

Product Manager

MAJ William G. Foshay (Acting)
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COMMON HARDWARE/SOFTWARE (CHS)
For_l Monmouth, NJ

Project Manager
COL Clarence B. Mitchell

Common Software (SW)
Fort Monmouth, NJ
Product Manager

Vacant

Standard Integrated Command Post
System (SICPS)

Fort Monmouth, NJ
Product Manager

LTC Richard B. Allen
Designee

LTC Terence Fong

COUNTERNARCOTICS COMMAND
MANAGEMENT SYSTEM (CN/CMS)
McLean, VA

Product Manager

LTC Stephen A. Monks

FIELD ARTILLERY TACTICAL DATA
SYSTEMS (FATDS)

Fort Monmouth, NJ

Project Manager

COL Steven W. Boutelle

Advanced Field Artillery Tactical
Data Systems (AFATDS)

Fort Monmouth, NJ

Product Manager

LTC Steven C. Moore

OPERATIONS TACTICAL DATA SYSTEMS
(OPTADS)

Fort Monmouth, NJ

Project

COL Carl L. Lambeth

COMMUNICAHONS SYSTEMS
- FortMonmouth, NJ.

Program Exocminmﬂur
BG David R. Gust

TACTICAL RADIO COMMUNICATIONS
Fort Monmouth, NJ

Project Manager

COL Lalit K. Piplani

Enhanced Position Location Reporting
System (EPLRS)

Fort Monmouth, NJ

Product Manager

LTC Steven A. Frith

GLOBAL POSITIONING SYSTEM (GPS)
Fort Monmouth, NJ

Project Manager

COL Sammie G. Young
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JOINT TACTICAL AREA COMMUNICATIONS
SYSTEMS (JTACS)

Fort Monmouth, NJ

Project Manager

COL John E. Borel

Communications Management Systems
(CMS)

Fort Monmouth, NJ

Product Manager

LTC Robert A. Kirsch Il

Communications Switching Systems
(CsW)

Fort Monmouth, NJ

Product Manager

Thomas J. Nugent

MILSTAR (ARMY)
Fort Monmouth, NJ
Project Manager

COL William F. Jaissle

SATELLITE COMMUNICATIONS (SATCOM)
Fort Monmouth, NJ

Project Manager

COL Dennis K. Raymond

DSCS Control

Fort Monmouth, NJ
Product Manager
Ronald F. Johnson

DSCS Terminals

Fort Monmouth, NJ
Product Manager
William T. Anderson Jr.

Tactical Satellite
Communications (TACSAT)
Fort Monmouth, NJ

Product Manager

LTC David W. Ludwig

Universal Modem
Fort Monmouth, NJ
Product Manager
Albert W. Miller (Acting)

FIELD ARTILLERY
SYSTEMS (FAS)
Picatinny Arsenal, NJ
Program Executive Officer
Dale G. Adams

ADVANCED FIELD ARTILLERY
SYSTEM/FUTURE

ARMORED RESUPPLY VEHICLE (AFAS/FARY)
Picatinny Arsenal, NJ

Project Manager

COL William B. Sheaves |Il

Advanced Field Artillery System,
Armaments (AFAS ARM)
Picatinny Arsenal, NJ

Product Manager

LTC Andrew G. Ellis

Designee

LTC Richard G. Kamakaris

November-December 1994

Advanced Field Artillery System,
Mobility (AFAS MOB)

Picatinny Arsenal, NJ

Product Manager

LTC Wayne T. Fleming

AFAS/FARV Munitions and Resupply
Product Development Team (PDT)
Picatinny Arsenal, NJ

Product Manager

LTC Benard E. Ellis

Designee

LTC Michael K. McChesney

PALADIN/FIELD ARTILLERY AMMUNITION
SUPPORT VEHICLE (PALADIN/FAASV)
Picatinny Arsenal, NJ

Product Manager

LTC Charles A. Cartwright

SENSE AND DESTROY ARMOR (SADARM)
Picatinny Arsenal, NJ

Project Manager

COL William J. Ervin lII

INTELLIGENCE AND
ELECTRONIC WARFARE

Fort Monmouth, NJ
Program Executive Officer
COL Thomas L. Volirath (Acting)

COMBAT IDENTIFICATION
Falls Church, VA

Project Manager

COL Thomas V. Rosner Jr.

Battlefield Combat Identification
System (BCIS)

Fort Monmouth, NJ

Product Manager

LTC Robert Jackson

FORWARD AREA AIR DEFENSE SENSORS
(FAAD)

Redstone Arsenal, AL

Product Manager

LTC James A. Wells

FIREFINDER

Fort Monmouth, NJ
Product Manager

LTC Anthony C. Dirienzo

JOINT SURVEILLANCE TARGET ATTACK
RADAR SYSTEM/GROUND

MODULE STATION (JSTARS/GMS)

Fort Monmouth, NJ

Project Manager

COL James L. Mitchell

NIGHT VISION ELECTRO OPTICS (NVEO)
Fort Belvoir, VA

Project Manager

COL Nelson P. Johnson Jr.

Second Generation FLIR Horizontal
Technology Integration (FLIR)

Fort Belvoir, VA

Product Manager

LTC Joseph P. Mackin

Tactical Endurance Synthetic
Aperture Radar (TESAR)

Fort Monmouth, NJ

Product Manager

LTC Stephen C. Homner

SIGNAL WARFARE
Warrenton, VA

Project Manager

COL Melvin L. Heritage

Ground Based Common Sensors
Fort Monmouth, NJ

Product Manager

LTC Darell G. Lance

Designee

LTC Charles D, Gemar

Ground Based Common Sensor - Heavy
Warrenton, VA

Product Manager

LTC Stephen V. Reeves

Ground Based Common Sensor - Light
Warrenton, VA

Product Manager

LTC David P. Meriwether

Air Reconnaissance Low (ARL)
Warrenton, VA

Product Manager

LTC Stanley M. Niemiec

MISSILE DEFENSE
Arlington, VA

Program Executive Officer
BG Richard A. Black

ARROW (ARW)
Huntsville, AL

Project Manager

Dr. Michael S. Holtcamp

CORPS SURFACE TO AIR MISSILE
(CORPS SAM)

Huntsville, AL

Project Manager

COL Thomas L. Haller

GROUND BASED RADAR (GBR)
Huntsville, AL

Project Manager

COL William W. Ryan

Designee

COL Anthony C. Dirienzo
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JOINT TACTICAL GROUND STATION (JTAGS) Standard Army Maintenance System . TACTICAL MISSILES
Huntsville, AL (SAMS) ' TACT'CMAM'S;'%-ES '
Product Manager Fort Lee, VA Redstone rse =
Charles E. Rayner Product Manager P!UW Emcullnoﬂlelr . 
LTC Randal G. Tart Goorg G. WIIM e
:Am" :ﬂll-SSILE DEFENSE Standard Army Retail Supply System
- Mana (SARSS) AIR-TO-GROUND MISSILES (AGMS)
i i Fort Lee, VA Redstone Arsenal, AL
Jerry W. Cavender Product Manager Project Marsiger
LTC Leon A. Parker lIl COL Charles W. Greer
PATRIOT Designee
grqn;w'“r ’ A;er LTC Timothy R. Mallette Hellfire Il
COL Frank L. Powell Standard Property Book Redstone Arsenal, AL
Designee System - Redesigned (SPBS-R) Product Manager
LTC(P) Stephen J. Kuffner Fort Lee, VA LTC Richard D. Morris
Product Manager Longbow Hellfire MissileSystem
PAC-3 Missile Richard J. Weis (Hellfire LB)
Redstone Arsenal, AL Unit Level Logistics System (ULLS) Redstone Arsenal, AL
Product Manager Fort Lee, VA Product Manager
LTC Ray C. Geriman Product Manager LTC Donald E. Wilbourn
Designee Nicholas L. Flaim

LTC Patrick J. O'Reilly ARMY TACTICAL MISSILE SYSTEM (ATACMS)/

JOINT COMPUTER AIDED ACQUISITION BRILLIANT ANTI-ARMOR SUBMUNITION (BAT) C

THEATER HIGH ALTITUDE AREA DEFENSE AND LOGISTICS SYSTEM (JCALS) Redstone Arsenal, AL
(THAAD) Fort Monmouth, NJ Project Manage:
Huntsville, AL Project Manager COL Willie B. Nance Jr.
Project Manager Dr. James E. Tomlinson

COL Walter F. Kilgore Improved Army Tactical Missile

STANDARD INSTALLATION/DIVISION System (IMP-ATACMS)

THAAD Launcher PERSONNEL SYSTEM (SIDPERS-3) Redstone Arsenal, AL
Huntsville, AL Fort Belvoir, VA Product Manager

. Product M LTC Barry M. Ward l
Product Manager uct Manager
LTC Cecil R. Webster LTC Hugo Keyner ATACMS BLK Il {

Redstone Arsenal, A

THARD Eaiie enagomentc SUSTAINING BASE AUTOMATION (SBA) Prockict Merisger :
Huntsville, AL Fort Belvoir, VA LTC Keith Lenhard
Product Manager Project Manager

LTC Mary A. Kaura Improved Brilliant Anti-Armor (IBAT)

COL Charles E. Mudd (Acting) Redstone Arsenal, AL

Standard Army Ammunition System (SAAS)
Fort Lee, VA

Product Manager

Paul B. Thompson
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STANDARD ARMY MANAGEMENT | TACTICAL MANAGEMENT INFORMATION Product Mﬂ";!?:' (Designee)
 INFORMATION SYSTEMS SYSTEMS (TACMS) it
‘ (STAMIS) me, M;’,,gge, CLOSE COMBAT ANT-ARMOR WEAPON
Forl Belvoir, VA Rob Ragans (Acti SYSTEM (CCAWS)
gans (Acting)
Prognm Executive omw Redstone Arsenal, AL
. Project Manager
- Charles L. Austln :::!og::i; l?yliﬁmion Technology (AIT) COL Robert E. Armbruzster
Product Manager
INTEGRATED LOGISTICS SYSTEMS (ILOGS) LTC Aaron R. gfm,ews Improved Bradley Acquisition
Fort Lee, VA Subsystem (IBAS)
Project Manager Personnel Electronic Records Redstone Arsenal, AL
William C. Dates Management System (PERMS) Product Manager
:g‘d mﬂﬂ VA LTC William |. Nichols
lanager
Army Food Management Information Mary Gail Martin (Acting) Improved Target Acquisition
System (AFMIS) Systems (ITAS)
Fort Lee, VA THEATER ARMY MEDICAL MANAGEMENT Redstone Arsenal, AL
Product Manager INFORMATION SYSTEM (TAMMIS) Product Manager
Herb Andressen (Acting) San Antonio, TX LTC Thomas M. Harrison
Project Manager
m&p”" Capebility (0SC) COL Raymond L. Keller
Product Manager
Stanford I. Polonsky
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FORWARD AREA AIR DEFENSE (FAAD)
Redstone Arsenal, AL

Project Manager

COL Daniel M. Prescott

Air-to-Air Missiles (ATAM)
Redstone Arsenal, AL
Product Manager

LTC Jerry D. Craig

Ground to Air Missiles (GTAM)
Redstone Arsenal, AL

Product Manager

LTC Jed A. Sheehan

JAVELIN

Redstone Arsenal, AL
Project Manager

COL Michael A. Roddy Ili

LINE OF SIGHT ANTI-TANK (LOSAT)
Redstone Arsenal, AL

Project Manager

Richard Paladino (Acting)

MULTIPLE LAUNCH ROCKET SYSTEM
(MLRS)

Redstone Arsenal, AL

Project Manager

COL William S. Taylor

Designee

COL Emest E. Bubb

Multiple Launch Rocket
System/Precision Guided Munitions
(MLRS/PGM)

Redstone Arsenal, AL

Product Manager

LTC Kelley Griswold

Improved Fire Control System (IFCS)
Redstone Arsenal, AL

Product Manager

Robert G. Wilks (Acting)

NON-LINE-OF-SIGHT COMBINED ARMS
(NLOS-CA)

Redstone Arsenal, AL

Project Manager

COL Louis Kronenberger Jr.

Designee

COL Roy D. Millar

TACTICAL WHEELED} VEH]CLES:

Warren, M

Program Executive Oﬂieer: ' ‘Z -
COL W, John Stoddart (Acting)

FAMILY OF MEDIUM TACTICAL VEHICLES
(FMTV)

Warren, M

Project Manager

COL Michael W. Boudreau
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PALLETIZED LOAD SYSTEM (PLS)
Warren, Ml

Project Manager

COL James A. Wank

TACTICAL VEHICLE SPECIAL PROGRAMS
(TVSP)

Warren, MI

Project Manager

John D. Weaver

U.S. ARMY MATERIEL
COMMAND (AMC)

Program/Project/Product
Managers and Commanders

HEAD‘QUA‘RTERS 'AMc
~ Alexandria, VA

COmmandIng Genaral
" GEN Leon E. Salomon

TEST, MEASUREMENT, AND DIAGNOSTIC
EQUIPMENT (TMDE)

Redstone Arsenal, AL

Program Manager

COL Steven A. Dasher

Designee

COL Andrew J. Fallon

Automatic Test Support System (ATSS)
Redstone Arsenal, AL

Product Manager

LTC William R. Fast

Test Equipment Modernization (TEMOD)
Redstone Arsenal, AL

Product Manager

Vacant

U.S. ARMY AVIATION AND
TROOP COMMAND (ATCOM)
St. Louis, MO
Commander
MG John S. Cowings

AIR TRAFFIC CONTROL
St. Louis, MO

Product Manager

COL Fred E. Brown

CH47 MODERNIZATION PROGRAM
St. Louis, MO

Product Manager

LTC Paul A. Dvorsky

COBRA

St. Louis, MO

Product Manager

LTC Joseph E. Planchak

FIXED WING AIRCRAFT
St. Louis, MO

Product Manager

LTC Randall W. Cason

MOBILE ELECTRIC POWER (MEP)
Springfield, VA

Project Manager

COL James B. Cross

PETROLEUM AND WATER LOGISTICS (PWL)
St. Louis, MO

Product Manager

LTC Richard P. Price

SOLDIER

Woodbridge, VA

Project Manager

COL William T. Meadows

U.S. ARMY CHEMICAL AND
BIOLOGICAL DEFENSE
COMMAND (CBDCOM)

Aberdeen Proving Ground, MD

Commander |
BG George E. Friel

BIOLOGICAL DEFENSE SYSTEMS
APG (Edgewood Area), MD
Program Director

Bruce W. Jezek

CHEMICAL DEMILITARIZATION
APG (Edgewood Area), MD
Program Manager

Richard Misiewicz (Acting)

NBC DEFENSE SYSTEMS
APG (Edgewood Area), MD
Project Manager

COL John D. Nelson

NON-STOCKPILE CHEMICAL MATERIEL
APG (Edgewood Area), MD

Program Manager

COL Robert E. Hilliard

ROCKY MOUNTAIN ARSENAL
Commerce City, CO

Program Manager

COL Eugene H. Bishop

SMOKE/OBSCURANTS
APG (Edgewood Area), MD
Product Manager

LTC George M. Birdsong

TECHNICAL ESCORT UNIT
APG (Edgewood Area), MD
Project Manager

LTC Kertis D. Peterson
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U.S. ARMY MISSILE
COMMAND (MICOM)
Redstone Arsenal, AL

Commander
BG(P) James M. Link

UNMANNED GROUND VEHICLES/SYSTEMS
JOINT PROJECT OFFICE (UGV/SJPO)
Redstone Arsenal, AL

Project Manager

COL Jeffrey C. Kotora (USMC)

U.S. ARMY SIMULATION, TRAINING
& INSTRUMENTATION
COMMAND (STRICOM)

Orlando, FL
Commander
BG John F. Michitsch
Deputy to the Commander
James M. Skurka

COMBINED ARMS TACTICAL TRAINERS
(CATT)

Orlando, FL

Project Manager

COL James E. Shiflett

Family of Simulations (FAMSIM)
Orlando, FL

Product Manager

LTC Paul S. |zzo

DISTRIBUTED INTERACTIVE SIMULATION (DIS)
Orlando, FL

Project Manager

COL James Etchechury

Combined Arms Assessment Network
(CAAN)

Orlando, FL

Product Manager

LTC Jan S. Drabczuk

INSTRUMENTATION, TARGETS AND
THREAT SIMULATORS (ITTS)
Orlando, FL

Project Manager

COL Stephen S. Overstreet

TRAINING DEVICES (TRADE)
Orlando, FL

Project Manager

COL Delloyd J. Voorhees Jr.
Designee

COL Walter B. Grimes

Air Combat Training Systems (ACTS)
Orlando, FL

Product Manager

LTC Craig B. Hanford

Close Combat Training Systems (CCTS)
Orlando, FL

Product Manager

LTC James Taylor

Combat Support Training Systems (CSTS)
Orlando, FL

Product Manager

LTC John W. Hoffman

Designee

LTC Stephen J. Kessinger

U.S. ARMY TANK-AUTOMOTIVE
AND ARMAMENTS |
COMMAND (TACOM)
Warren, Mi
BG Edward L. Andrews

COMMERCIAL CONSTRUCTION EQUIPMENT
AND SELECTED MATERIALS HANDLING
EQUIPMENT (CCE/SMHE)

Warren, Ml

Product Manager

LTC Walter B. Reading

FUZES

Picatinny Arsenal, NJ
Product Manager

LTC Henry C. Keebler Ill

LIGHT ARMORED VEHICLES (LAV)
Warren, Ml

Project Manager

COL James D. Lenard (USMC)
Designee

COL Richard L. Owen (USMC)

M113/M60 FAMILY OF VEHICLES (FOV)
Warren, MI

Product Manager

LTC Audie D. Zimmerman

MORTAR SYSTEMS
Picatinny Arsenal, NJ
Product Manager

LTC Fred J. Allen Jr.
Designee

LTC James B. Leahy Jr.

SMALL ARMS
Picatinny Arsenal, NJ
Product Manager

LTC William A. Laymon

TRAILERS
Warren, M
Product Manager
Dennis J. Wend
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U.S. ARMY SPACE &
STRATEGIC DEFENSE
COMMAND (SSDC)

Arlington, VA

Commander
LTG Jay M. Garner

EXTENDED AIR DEFENSE TEST BED (EADTB)
Huntsville, AL

Product Manager

LTC James A. Relyea

STRATEGIC TARGETS PRODUCT OFFICE
(STPO)

Huntsville, AL

Product Manager

LTC Dennis L. Patrick

THEATER TARGETS PRODUCT OFFICE
(TTPO)
Huntsville, AL

Product Manager
LTC Edmund W. Libby

U.S. ARMY INFORMATION
SYSTEMS COMMAND (ISC)

Fort Huachuca, AZ
Commander
MG Samuel A, Leffier

U.S. ARMY INFORMATION
SYSTEMS ENGINEERING
COMMAND (ISEC)
Fort Huachuca, AZ

Commander
BG Robert E. Wynn

ARMY INFORMATION SYSTEMS (AIS)
Fort Huachuca, AZ

Program Manager

BG Robert E. Wynn

Defense Communications and Army
Switched Systems (DCASS)

Fort Monmouth, NJ

Project Manager

COL Dennis M. Moen

Designee

COL Kevin J. Cogan

Defense Data Networks (DDN)
Fort Monmouth, NJ

Product Manager

LTC Gregory H. Swanson
Designee

LTC Ronald P. Heuler

Small Computer Program (SCP)
Fort Monmouth, NJ

Product Manager

LTC Charles G. Schwoebel
Designee

LTC Laurianne R. Dubia
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DEFENSE COMMUNICATIONS AND ARMY
TRANSMISSION SYSTEMS (DCATS)

Fort Monmouth, NJ

Project Manager

COL Paul E. Wolfgramm

Defense Satellite Communication
Systems Installations (DCSI)

Fort Monmouth, NJ

Product Manager

LTC Wellsford V. Barlow Jr.

Fort Belvoir Information Mission
Area Modernization (IMA MOD)
Fort Belvoir, VA

Product Manager

LTC James H.W. Inskeep
Designee

LTC William D. Miller

INFORMATION MANAGEMENT AND
TELECOMMUNICATIONS
PENTAGON RENOVATION (IM&TPR)
Pentagon

Project Manager

COL John W. Barnes Jr.

THEATER AUTOMATED COMMAND AND
CONTROL

INFORMATION MANAGEMENT SYSTEM
(TACCIMS)

Republic of South Korea

Project Manager

COL Dean R. Nakagawa

Designee

COL Lawrence G. Arrol

US. ARMY
- INFORMATION SYSTEMS
SOFTWARE CENTER (ISSC)
Fort Belvoir, VA

Commander
COL Ronald Burton

U.S. ARMY MEDICAL
RESEARCH AND MATERIEL
COMMAND (USAMRMC)

Fort Detrick, MD

Commander
BG Russ Zajtchuk

USAMRMC
UNIT COMMANDERS

WALTER REED ARMY INSTITUTE OF
RESEARCH

Washington, DC

Director

COL August J. Salvado
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U.S. ARMY INSTITUTE OF SURGICAL
RESEARCH

Fort Sam Houston, TX

Commander

COL Basil Pruitt Jr.

U.S. ARMY MEDICAL RESEARCH INSTITUTE
OF CHEMICAL DEFENSE

Aberdeen Proving Ground, MD

Commander

COL Charles G. Hurst

U.S. ARMY AEROMEDICAL RESEARCH
LABORATORY

Fort Rucker, AL

Commander

COL Dennis F. Shanahan

U.S. ARMY MEDICAL RESEARCH INSTITUTE
OF INFECTIOUS DISEASES

Fort Detrick, MD

Commander

COL Emest R. Takafuiji

U.S. ARMY RESEARCH INSTITUTE OF
ENVIRONMENTAL MEDICINE

Natick, MA

Commander

COL Joel Hiatt

U.S. ARMY BIOMEDICAL RESEARCH AND
DEVELOPMENT LABORATORY

Fort Detrick, MD

Director

Henry Gardner

U.S. ARMY MEDICAL MATERIEL
DEVELOPMENT ACTIVITY

Fort Detrick, MD

Commander

COL George E. Lewis

U.S. ARMY MEDICAL RESEARCH
ACQUISITION ACTIVITY

Fort Detrick, MD

Director

Gregory Doyle

U.S. ARMY MEDICAL MATERIEL AGENCY
Fort Detrick, MD

Commander

COL James P. Normile Il|

U.S. ARMY HEALTH FACILITIES PLANNING
AGENCY

Falls Church, VA

Commander

COL Edward P. Phillips Jr.

USAMRMC PROGRAMW/
PROJECT MANAGERS

MEDICAL SYSTEMS
Fort Detrick, MD
Program Manager

COL George E. Lewis
Deputy Program Manager
LTC James R. Stewart Jr.

Biological Systems
Fort Detrick, MD
Project Manager

Dr. Walter E. Brandt
Deputy Project Manager
LTC Lawrence Lightner

Pharmaceutical Systems
Fort Detrick, MD

Project Manager

Dr. Ronald E. Clawson
Deputy Project Manager
LTC Jeffrey A. Gere
Applied Medical Systems
Fort Detrick, MD

Project Manager

Dr. James H. Nelson
Deputy Project Manager
Dr. Donald W. Caldwell (Acting)

DEFENSE CONTRACT
MANAGEMENT COMMAND
(DCMC)

Alexandria, VA

Commander
RADM Leonard Vincent (Navy)

DEFENSE CONTRACT
MANAGEMENT COMMAND
INTERNATIONAL
Dayton, OH

DEFENSE CONTRACT MANAGEMENT
AREA OPERATIONS (DCMAQ) CANADA
Ottawa, Ontario, Canada

Commander

COL Michael M. Neer

DCMAO FRANKFURT
Frankfurt, Main, Germany
Commander

COL Delane F. Moeller

DCMAO ISRAEL

Tel Aviv, Israel
Commander

LTC Mark R. Kamstra

DCMAO KIMHAE
Kimhae, Korea
Commander

COL Charles Westrip
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DCMAO RIYADH SAUDI
ARABIA (LAND)

Riyadh, Saudi Arabia
Commander

LTC Charles R. Vondra

DCMAO SABANA SECA

COL Christopher Hiroto

DCMAO BIRMINGHAM
Birmingham, AL
Commander

COL William R. Pulscher

DCMAO CLEARWATER
Clearwater, FL
Commander

LTC Anthony N. Love

DCMAO DALLAS
Dallas, TX
Commander

COL A. W. Short

DEFENSE PLANT REPRESENTATIVE
OFFICER (DPRO) BELL HELICOPTER
TEXTRON

COL William L. Bond

DPRO LORAL/VOUGHT
Dallas, TX

Commander

COL David B. Theimer

DPRO MARTIN MARIETTA ORLANDO
Orlando, FL

Commander

LTC David J. Romancik

DPRO STEWART & STEVENSON
Sealy, TX

Commander

LTC Ronald C. Flom

DCMAO CLEVELAND
Cleveland, OH
Commander

COL Joseph Dougherty

DCMAOQ DETROIT
Detroit, MI
Commander

COL Blair A. Peterson

DCMAO GARDEN CITY

DCMAO GRAND RAPIDS
Grand Rapids, MI
Commander

LTC Sheila C. Toner

DCMAO INDIANAPOLIS
Fort Benjamin Harrison, IN
Commander

COL Russell N. Murphy

DCMAO NEW YORK
New York, NY
Commander

COL Harry D. Gatanas

DCMAO PHILADELPHIA
Philadelphia, PA
Commander

LTC Leroy B. McMillen

DCMAO READING
Reading, PA
Commander
LTC Anita L. Moyer

DCMAO SPRINGFIELD

DCMAO SYRACUSE
Syracuse, NY
Commander

COL David L. Sims

DPRO BOEING HELICOPTER
Philadelphia, PA

Commander

COL Frank C. Davis Il

DPRO GEC/KEARFOTT
Wayne, NJ

Commander

LTC Dennis K. Lockard
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Boston, MA

DPRO GENERAL DYNAMICS LIMA

LTC William E. Ehly

DPRO GTE NEEDHAM
Needham, MA
Commander

LTC Robert Bohman

DPRO MARTIN MARIETTA DEFENSE
SYSTEMS

Pittsfield, MA

Commander

COL Robert Thompson

DPRO RAYTHEON
Burlington, MA
Commander

COL Henry R. Huke il

DCMAO PHOENIX
Phoenix, AZ
Commander

COL Thomas R. Bames

DCMAO SAN FRANCISCO
Sunnyvale, CA
Commander

COL Larry D. Chrisco

DCMAOQ SEATTLE
Seattle, WA
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Introduction

The Tank-automotive and Armaments
Command (TACOM) and the Program Ex-
ecutive Office—Armored Systems Modern-
ization (PEO ASM), with support from an ex-
tensive industrial base, are responsible for the
research, development, production, fielding,
life cycle support and sustainment for most
of the Army's tracked and wheeled vehicle
fleet. With this responsibility has come an ex-
tensive background in the development of
digitization technologies and automated
command and control concepts, as well as
a unique technical and programmatic un-
derstanding and expertise in the application
of those technologies and concepts to
ground combat vehicles.

History

Digitization of the battlefield for ground
combat vehicles has its roots in the Battle-
field Management System (BMS) concept, as
developed by the U.S. Army Armor Center
and School during the mid-1980s. The Armor
Center’s Directorate for Combat Develop-
ments at Fort Knox, in conjunction with
TARDEC, CECOM and ARI. experimented
with the application of digital data process-
ing for the collection, analysis, synthesis and
transmission of battlefield information over
Combart Net Radios.

Concurrent with the BMS concept work
was the development of the M1A2 Abrams
Main Battle Tank, which included the Inter-
Vehicular Information System (IVIS), a more
limited version of the original BMS. At the
same time, an R&D program was initiated as
a potential pre-planned product improvement
for the M1A2 which would implement the
full BMS functionality. The program was
called the Combat Vehicle Command and
Control (CVC2) program.

Enhancements to the IVIS starter package
were defined by the CVC2 program. They
were: a larger message set with more detailed
data elements; a full-color display with digi-
tized Defense Mapping Agency (DMA) map
information; and interfaces to other C2 net-
works, such as the Maneuver Control System
(MCS) and the German counterpart to
CVC2, Integriertes Fubrungs and Infor-
mation System (IF1S, Integrated Command
and Information System).

The M1A2 IVIS implementation and the
CVC2 program provided the foundation for
the current revolution of “Winning the In-
formation War™ through digitization for the
Army’s ground maneuver forces. Refinements
to the command and control system basclinc
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laid out by the CVC2 program have provid-
ed critical information for the IVIS system in
the M1A2 tank, the definition of the Brigade
and Below Command and Control (B2C2) sys-
tem, and the creation of a Combined Arms
Command and Control (CAC2) program and
Force XXI Battle Command - Brigade and Be-
low (FBCB2). In addition, the CVC2 message
set was used as the starting point for the cur-
rent effort to define an Army-wide C2 vari-
able message format.

Digitization: The Enabler

® Weapon System Performance and
Sustainability—A weapon system does
not consist solely of command and control.
Its other functions—Ilethality, survivability,
mobility and sustainability—must also be ac-
counted for when technical capabilities are
designed to satisfy system warfighting mis-
sions. Digitization has far-reaching impacts
to the internal workings of a combat vehi-
cle. It can enable capabilities such as: pre-
cision engagement of targets, control of en-
gine and transmission functions, built-in test
and reduction of off-vehicle support re-
quirements, and automatic detection of and
response to threats. Overall it enables au-
tomation of functions and increasing levels
of combat vehicle capability and sophisti-
cation while maintaining manageable soldier
workloads. It enables the soldier to be a
warfighter rather than a hardware controller.

Combat vehicle digital hardware and soft-
ware must control many on-board systems
in real time and be able to meet performance
levels and prevent failures that can have life
and death consequences. This results in a very
unique development paradigm, far removed
from the Automatic Data Processing (ADP)
world of most computer applications. A
weapon system’s total digitized capability is
an amalgamation of real-time control systems
and information processing needs. As such.
it would be most analogous to a complex fac-
tory automation process, improved to operate

faster and respond to unique events, and
packages in a box so it can be mobile.

Meeting system level performance and sup-
portability requirements, addressing space
and cost constraints, and insuring soldier man-
ageability of the system has created an in-
terdependency among the vehicle subsys-
tems. This interdependency results in a need
for electronic integration. Effective electronic
integration requires the vehicle subsystems
to share electronic hardware resources and
to share information among subsystem
Processes.

Sharing electronic hardware resources in-
sures that only the minimum resources are
employed to meet system requirements. This
is critical to meeting space and cost con-
straints. Sharing information between sub-
system processes contributes to improve-
ments in warfighting capability. For example,
digitization within the tank has allowed for
automatic target handoff between the com-
mander and gunner. This results in a dramatic
improvement in lethality independent of di-
rect enhancements to the lethality compo-
nents (i.e. weapon, fire control, etc.). Also
as a result of digitization, the commander can
now plan a route and the driver receives it
automatically with a steer-to-indicator. This
reduces the need for subsequent interaction.

Providing the framework for electronic in-
tegration is the job of the electrical/electronic
system architecture. The resultant combat ve-
hicle architecture identifies a compatible and
interoperable set of hardware and software
elements. These elements can include the fol-
lowing: features—i.c. fault tolerance, open
system: functions—i.e. data distribution,
computer resourcing; partitioning—i.e. data
buses, processor modules; relationships—i.e.
software application user interfaces, back-
plane standards; and performance—i.e. data
rates, data latencies. The electronic archi-
tecture is the infrastructure or “glue” for in-
tegrating the hardware and software. TACOM
will be publishing a handbook which iden-
tifies and provides usage guidelines for elec-
tronic architecture standards compliant with
the Army command, control, communica-
tions, computers and intelligence technical
architecture. This handbook will be utilized
by the ground vehicle community.

e Automated Command and Con-
trol—There is no question as to the value
of accurate, timely battlefield information to
a vehicle commander. Vitally important, how-
ever, is that some degree of automated fil-
tering, or tailoring, of the information at cach
echelon of operation be performed. This will
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assure that a commander is not overloaded
with too much information, or given the
wrong type of information. A commander is
not a clerk at a data processing terminal.

An obvious benefit of digitization is the abil-
ity of a commander to create and disseminate
battle plans and orders without having to
physically bring commanders together. Com-
munication during and after the battle is great-
ly enhanced also by the ability to transmit mes-
sages and reports quickly and accurately.

The seemingly simple notion of having a
current, accurate tactical situation display
showing friendly and enemy positions with
map information will yield improvements in
target identification and hand-off, reductions
in fratricide, and savings in fuel and ammu-
nition consumption.

Less obvious are the synergistic benefits
created by the use of digital technologies from
other vehicle subsystems. Inputs from the fire
control system and laser rangefinder supply
information for placement of obstacle and en-
emy locations on the tactical display. Link-
age with the vehicle navigation system allows
accurate friendly position information to be
broadcast over the radio network at regular
intervals. Access to detailed map information
is provided through a mass memory storage
device and is presented on a color flat pan-
el or heads-up display. Human interaction
with the C2 system can be accomplished
through a keypad, cursor control, touch pan-
¢l, or voice recognition and synthesis. All of
these systems enable many sophisticated
modes and states (not at all similar to PC Win-
dows) and require careful MANPRINT con-
siderations.

For example, a call-for-fire can now be sent
via one touch with the following automat-
ed inputs: the sender and destination iden-
tification/frequency from on-board memory,
position from the Pos/Nav, heading from the
heading reference unit, off axis from the tur-
ret azimuth drive system, and range from the
laser rangefinder.

A commander who knows precisely
where his next destination is, and can ac-
curately navigate there, will use less fuel dur-
ing faster and more survivable mancuvers.
The vehicle will accrue fewer miles of op-
eration for a given mission, requiring less fre-
quent maintenance. Logistical supply lines for
vehicle maintenance will be reduced ac-
cordingly.

Improvements in day and night target iden-
tification can overwhelm one vehicle’s abil-
ity to engage and fire on targets. A com-
mander can now efficiently acquire targets
and hand them off to nearby vehicles form-
ing a coordinated, rapid paced assault with
great improvements in combat effectiveness.
A result of enhanced conduct-offire is re-
duced consumption of ammunition, thereby

reducing logistical burden.

The use of automated logistical reporting
can now become a reality for many of the
supply needs of waging war. Sensors and
built-in test (BIT) capabilities can monitor the
levels of ammunition and fuel consumed, as
well as general vehicle health. Trouble-
shooting of propulsion and weapons systems
can be performed automatically, to a large
extent, with spare parts being ordered by ve-
hicle computers over the command and con-
trol network. Ideally, spares would be wait-
ing at a maintenance point upon vehicle
arrival.

An automated ground vehicle C2 system
should collect, organize, display, prepare, and
disseminate battleficld information to assist
a commander in performing his mission. Data-
base management and automation allow ac-
curate display of the positions of friendly and
enemy forces and obstacles, incoming and
outgoing orders and reports, and immediate
notification of warnings and alerts. Effective
use of automation will result in a reduction
of the routine workload placed on a com-
mander allowing him to concentrate on cre-
ative and rapid decision making.

Message selection and symbology to be
used are a function of the particulars of bat-
tle for a given user, with some degree of com-
monality required for interaction with oth-
er combatants. Message routing and filtering
is largely predetermined with some excep-
tions for unusual circumstances. Incoming
messages are prioritized according to urgency
and importance since a commander’s work-
load demands efficient use of time. Similar-
ly, outgoing messages are sorted and placed
in a queue until access to the radio network
is attained. Those messages which can be gen-
erated and received automatically are
processed transparently to the commander
and are available for review as his schedule
allows.

Digitization is truly the enabler for the
warfighting machine. Battle command is not
data processing. The use of digitization
throughout the vehicle’s subsystems yields
improvements beyond the contributions of
each individual subsystem. These benefits are
multiplied yet again when individual vehicles
are tied into a digital radio network capable
of passing the proper type and quantity of
information around the battlefield.

Meeting the Challenges
TACOM and PEO ASM have begun to meet
the digitization challenges with innovative
tech base and vehicle development programs.
Programs such as the Crewman's Associate
and AgileLOGS (Agile Logistics) are devel-
oping concepts that unburden the soldiers
while expanding the vehicle digitization
capabilities. Vehicle development programs
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like the M2A3 Bradley Fighting Vehicle up-
grade and the M1A2 Abrams Tank upgrade
are enhancing digitization capabilities while
providing the core electronic capabilities
needed to provide automatic and synergis-
tic benefits to warfighting effectiveness. If the
soldier is turned into a data input device for
a computer, we will clearly have failed our
mission. TACOM and PEO ASM are unique-
ly positioned to employ digitization in
ground vehicles while maintaining a focus on
the warfighter.
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AND
THE
DIGITIZED

BATTLEFIELD

Introduction

Recent analyses have suggested that a rev-
olution is taking place in the nature of war-
fare. These analyses are variously called Third
Wave Warfare in War and Anti-War by Alvin
and Heidi Toffler, or Cyberwar in “Cyberwar
is Coming!” an article by John Arquilla and
David Ronfeldt published in the April-June
1993 issue of Comparative Strategy. These
analyses conclude that the explosion in in-
formation technology and its applications
have changed the fundamental character of
warfare.

In this new age, the outcome of warfare
is increasingly dependent on the acquisition,
control and effective utilization of knowledge.
This includes gaining knowledge about the
enemy and their disposition, maintaining
knowledge concerning friendly forces and
their status, using this knowledge to effec-
tively target critical enemy nodes (e.g., with
precision weapons) or to mass fires on se-
lected targets, and controlling the informa-
tion which the enemy has regarding friend-
ly forces. Such knowledge is essential to
maximize the effectiveness of massed fire-
power, troops and support resources, when
needed. Other key characteristics of this new
era include the increased speed of operations
and decision making and the need to effec-
tively distribute information both vertically
and horizontally throughout the force.

The confluence of this information revo-
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lution and the changes in Defense force struc-
ture associated with the end of the Cold War
have led the Army to adopt a force mod-
ernization strategy which is heavily depen-
dent on advances in computers, communi-
cations and intelligence technology. Chief of
Staff of the Army GEN Gordon R. Sullivan has
established five strategic objectives to guide
this modernization which are:

* Win the Information War;

* Dominate Maneuver;

* Execute Precision Strike;

¢ Protect the Force; and

* Project and Sustain Combat Power.

Achieving each of these objectives will de-
pend directly on the application of evolving
information technologies. A key part of this
process is the recently established initiative
for digitization of the battlefield.

Definition of Digitization
Digitization of the Battlefield involves the
insertion of digital technologies across the
battlefield among combat, combat support,
and combat service support systems and
units. The intent is to support the acquisition,
exchange and utilization of information to al-
low the creation of a common, relevant pic-
ture of the battlefield. This will allow com-
manders and staffs at various echelons to
maintain a clear, accurate and appropriate pic-
ture of the battlespace, using a common data-
base, and operate with a shortened decision

cycle. It will also provide warfighters and sup-
porters with relevant, real-time information
which allows them to more effectively con-
duct operations. Some potential benefits of
digitization are listed in Table 1.

In terms of technology, digitization de-
pends upon the effective integration of com-
puter processing, advanced software, displays,
man-machine interfaces, sensors, communi-
cations, combat identification, and posi-
tion/navigation components. It will involve
the movement of streams of digital data
among force elements and across tactical, the-
ater and national grids. It will take advantage
of the continuing evolution of state-of-the-art
information technology to aid the Army in
maintaining a strategic and tactical advantage
over potential adversaries.

Much of the emphasis to date in the dig-
itization initiative has focused on the hard-
ware and software required to support it.
However, of equal, if not more, importance
is the effective integration of the digital sub-
system(s) with the soldiers who will oper-
ate and maintain it. Failure to address soldier-
system integration issues early in the
digitization program will result in sub-opti-
mal or even negative effects in operations
and/or maintenance of the systems being “dig-
itized.” These concerns fall within the
purview of the Manpower and Personnel In-
tegration (MANPRINT) program.
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Table 1.
Potential Benefits of Digitization.

capability

Enhanced situational awareness
Common battlefield view
Accurate self-location/navigation
Enhanced target handover

Strengthened command, control,
communications & intelligence

Reduced fratricide

Enhanced mission planning

Improved force synchronization

Enhanced asset management

Improved target acquisition

MANPRINT Domains and

Issues

The MANPRINT process focuses on inte-
grating the system with the soldier, based on
analyses and tradeoffs within and across sev-
en domains which are: manpower, person-
nel, training, human factors engineering, sys-
tem safety, health hazards., and soldier
survivability. Implementation of the digiti-
zation initiative will require careful analyses
across these domains to maximize benefits
and minimize any negative impact on indi-
vidual operators, maintainers, supporters, the
fighting unit, and the force as a whole. Table
2 presents some representative issucs asso-
ciated with digitization for each of the do-
mains.

There are also issues which involve trade-
offs between domains. One such issue is that
of software complexity. In order to minimize
operator requirements, the digital subsys-
tem(s) can be designed to be highly “user
friendly” (e.g., through use of menus, intel-
ligent decision aids, etc.). This approach can
reduce operator skill requirements and min-

imize training impacts. However, the addi-
tional software complexity to support such
capabilities has clear implications for main-
tainers, in terms of skill and training re-
quirements. The goal of the MANPRINT
process is to balance such tradeoffs to achieve
optimal overall system performance and ef-
fectiveness and minimize life cycle costs.

Lessons Learned

Although the digitization initiative is rela-
tively recent in origin, emerging observations
from the recently completed Desert Himmer
VI Advanced Warfighter Experiment (AWE)
at the National Training Center (NTC) offer
some relevant insights into areas of poten-
tial interest for MANPRINT. This AWE, in-
volving Rotation 94-07, attempted to demon-
strate the potential contributions of
digitization. All the elements of the friendly
task force were digitized, to varying degrees.
In some cases, this involved the use of ex-
isting, embedded system capabilities (¢.g., the
Inter-Vehicular Information System in the
M1A2). In other cases, it involved the use of
add-on computer/display/communications
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equipment to allow systems to acquire and
exchange information in digital form.

Although there were some technical
problems, in general the AWE validated the
potential of digitization in terms of infor-
mation availability. That is, commanders,
staffs, crews and support personnel had ac-
cess to increased amounts of information. The
soldiers who participated were generally able
to operate the digital subsystem(s) and to
leverage their capabilities. There were spe-
cific examples of effective digital target hand-
off within the maneuver forces and pro-
ductive use of enhanced situational awareness
by the air defense artillery. Also notable was
the availability of timely and accurate intel-
ligence data. Most of the issues which
emerged focused instead on information uti-
lization. These issues can best be considered
in the context of procedures, information
management, leadership and training.

® Procedures. In many cases, the digiti-
zation subsystem(s) used in the AWE were
new, developmental or experimental in na-
ture. As such, standard operating procedures
(SOPs) and tactics, techniques and procedures
(TTPs) were lacking or limited. As a result,
utilization of the available information was
less than optimal. Further experimentation
and analyses should provide the basis for the
development of effective procedures. There
is a clear opportunity here for the use of dis-
tributed interactive simulation (DIS) to sup-
port the development and validation of such
procedures.

e Information Management. Given
the volume and variety of information in-
volved and the evolving structure of the in-
formation distribution network, it is not sur-
prising that information management issues
would arise. Problems were encountered
such as failure to enter key information into
the system, delays in transfer of critical in-
formation due to overloading of the network,
failure to process information due to back-
logs or to lack of prioritization, and inabili-
ty to adapt to loss of key nodes. These short-
falls could be addressed in a variety of ways,
including use of cues to alert crews to pri-
ority messages or to indicate network load-
ing, development of SOPs to ensure relevant
information is entered into the digital sub-
system(s), and training commanders and
crews to provide redundant capabilities to
manage information in the event of loss of
specific nodes.

¢ Leadership. The emergence of knowl-
edge-intensive warfare has significant impli-
cations for the tactical commander. Accurate,
cffective situational awareness is a powerful
tool. However, the challenge is that the com-
mander must now develop skills in infor-
mation management (e.g., knowing who
needs the information, what information they
should have, and when they need it) and bat-
tlespace visualization in order to take ad-
vantage of these revolutionary capabilities.
One of the concerns emerging from the AWE
is that the commander must be able to “fight
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Table 2.

Representative MANPRINT Issues in Digitization.

MANPRINT Domain

Representative Issues

Manpower

» Impact on manning requirements for
operations and maintenance

* Potential for use of automation to reduce
manning requirement for selected functions

Personnel

» Compatibility with existing military
occupational specialty (MOS) skill
requirements

» Potential for system MOS requirement
changes due to reallocation of functions

Training

» Minimizing requirements for additional,
unique training for operators/maintainers
* Common computer skill requirements

Human Engineering

« Effective presentation of information in
presence of vibration, noise, movement, etc.

« Impact of digitization on soldier workload

« Effective “solder-information interface”
(cognitive engineering of information)

quire increased training on the variety of in-
telligence products available to them and their
utility.

Conclusions

Digitization of the battlefield offers sig-
nificant promise and challenges for the sol-
dier. Application of the MANPRINT process
is critical to ensure that the maximum ben-
efit is achieved as the technology to support
digitization is developed and implemented.
Domain analyses will be required to identi-
fy and address critical issues. Research will
also be needed in specific areas to support
recommendations for solutions to key chal-
lenges such as effective interface designs,
avoidance of information overload, adapta-
tion to the changing organizational and op-
erational environment, and development of
effective training strategies.

The Army deputy chief of staff for per-
sonnel is committed to ensure that MAN-
PRINT is an effective part of the digitization
program. Optimal use of these emerging ca-
pabilities will depend upon the availability
of quality soldiers who are prepared for the
knowledge-intensive battlefield. Implemen-
tation of the MANPRINT process in digiti-
zation will ensure an effective balance be-
tween technology and the soldier in the
growth toward Force XXI.

System Safety

* Ensuring that integration does not compromise
safety (e.g., effect of add-on equipment to ease
of egress in an emergency)

« Use of alerts, system status information, etc.
to enhance safety

Health Hazards

+ Ensuring that integration does not introduce
potential health hazards (e.g., electrical shock)
« Inclusion of appropriate warnings

Soldier Survivability

+ Potential benefits of increased situational
awareness, including fratricide reduction

« Effects of digital subsystem(s) on system
signatures

MG WALLACE C. ARNOLD is cur-
rently acting deputy chief of staff for
personnel in the Office of the Deputy
Chief of Staff for Personnel where be
normally serves as the assistant
deputy chief of staff for personnel.
Arnold holds a B.S. in industrial ed-
ucation from the Hampion Institute
and an M A. in personnel manage-
ment and administration from
George Washington University.

the war” as opposed to being a computer
“junkie.” Until commanders have sufficient
experience with these emerging capabilities,
there will be challenges in striking a balance
between these functions and in avoiding po-
tential workload problems. The solution here
will involve a mix of training, improved ways
of presenting information, and ensuring that
commanders have appropriate, but not
overwhelming, information available to
them.

# Training. As in the case of procedures,
the relative newness of the digital subsys-
tem(s) and the limited exposure which the
crews had received, constrained the amount
of training which they had accomplished. This
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limited the soldiers’ proficiency in operating
the systems and in gleaning the maximum
value from their availability. Training will
clearly be a key element in optimizing the
benefits gained from the digitized battlefield.
Beyond familiarization training with stand-
alone systems, DIS should provide a critical
tool for gaining experience with digital sub-
systems in complex, unpredictable combat
environments. For those systems where dig-
itization is an “add-on,” soldiers will also need
to maintain proficiency with the older, ana-
logue systems and the newer, digital systems.
This will require additional training, at least
until systems are upgraded to a fully digital
status. Commanders and staffs will also re-
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Battlefield
igitization

The Army Research Laboratory . ..

A NEW
FEDERATED
LABORATORY
PARADIGM

Historical Background

The Army Research Laboratory (ARL)
was originally conceived to be the corporate
technology base laboratory for Army materiel
with a predominantly in-house focus. This
original ARL construct focused on the
Army’s vision, strategy, and objectives as cap-
tured in the Army Science and Technology
Master Plan (ASTMP) at that time. Since then,
the Army chief of staff's Force XXI vision and
the ASTMP have increased the emphasis on
information and the digital barttlefield. This
change in emphasis, along with funding and
personnel reductions, necessitated a look at
alternative means for conducting research and
developing technology to support future
soldiers.

The challenge for ARL is to capitalize on
changes in the external environment and to
focus on the research and technology areas
that are unique to future land warriors, while
re-engineering its processes and ways of do-
ing business to gain flexibility and to become
more business-like in laboratory operations.
One study, conducted by the National Re-
search Council Board on Army Science and
Technology at the request of the commanding
general of the Army Materiel Command,
specifically looked at additional improvements
for ARL.

The National Research Council report (The
Army Research Laboratory-Alternative Or-
ganizational and Management Options) an-
alyzed four organizational options:

® The ARL Enhanced option;

® The National Institute of Standards and
Technology (NIST) option:

e The ARL Multicenter option: and

* The Government-Owned, Contractor-
Operated ARL option.

These options and recommendations

By John E. Holmes
and Cynthia L. Tootle

aligned very well with other forces for change
such as the Government Performance and Re-
sults Act (GPRA) of 1993.

GPRA requires that the entire federal bu-
reaucracy, by the year 2000, shift to a sys-
tem of planning, performance accounting and
budgeting based on measurable outcomes.
Organizations will have to concentrate on ef
fectiveness with a requirement to provide
quantifiable measures of performance. Per-
formance measurement in research and de-
velopment is notoriously difficult. It has been
studied for decades with only minimal suc-
cess. Yet, the requirement for such measures
has only increased in recent years with the
GPRA bringing the issue to a head. Recog-
nizing that such a radical change in how the
many federal agencies conduct their business
will be difficult, the GPRA authorizes pilot
projects to experiment with this type of per-
formance measuring and reporting. Beyond
this, the act allows for pilot projects in which
management flexibilities can be granted by
waivers to various administrative regulations
and procedures in order to measurably im-
prove performance.

ARL has been approved by the Office of
Management and Budget as a GPRA pilot proj-
ect. With this approval, ARL became a unique
addition to the more than 50 other pilot proj-
ects as it is the only research and develop-
ment organization to accept the challenge and
scrutiny that the GPRA brings. ARL will be
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Digitization / Communications Science

Armor / Armaments

Air & Ground Vehicle Technology

Survivability / Lethality Analysis

breaking new ground in this role for all gov-
ernment research and development organi-
zations to follow. As a GPRA pilot project,
ARL is preparing a performance plan for FY
95 and a proposal for a set of waivers to be
granted in order to increase the effectiveness
of laboratory operations.

As a result of the National Research Coun-
cil study, ARL’s selection as a GPRA pilot, and
many follow-on discussions among retired
generals, and personnel from the Army Ma-
teriel Command, the Office of the Assistant
Secretary of the Army for Research, Devel-
opment and Acquisition, the Defense Science
Board, and the Office of the Secretary of De-
fense, a decision was made to take one more
bold step and convert the ARL into a feder-
ated, more open laboratory.

The New Paradigm

The federated laboratory concept—a new
paradigm for ARL—is designed to meet the
realities of the post-Cold War environment.
The downsizing of the Department of Defense
and the resultant increase in excess capaci-
ty in government, industry and university re-
search and development sectors provide an
opportunity for ARL to collaborate with ex-
ternal centers of technical expertise in new
and unique ways. The basic construct of a
federated laboratory is: to continue strong in-
house involvement to meet Army-unique re-
quirements where there is little external ex-
pertise in the technologies; and to forge direct
associations with industry, not-for-profit, and
university laboratories with recognized com-
petencies in specific technology areas where
the centers of expertise are outside of the
government and where the potential of the
technologies has a much broader, dual-use
application.
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When operating within the new paradigm,
ARL will:

¢ Rely heavily on partnerships with uni-
versities, not-for-profit organizations, and in-
dustry where they have the lead and com-
mitment, integrating their work with ARL
in-house capability to effect transition to the
Army and to ensure that the Army will be a
smart buyer and user of the technology;

® Utilize this opportunity to achieve flex-
ibility in getting into or out of different tech-
nical areas;

e Maintain a strong in-house capability for
Army-unique areas where there is little in-
vestment or interest outside;

* Create an open laboratory where gov-
ernment researchers work at industry and
academia sites and vice versa;

e Expand routes of technology transition
to a wider set of users, i.e., all of the cus-
tomers of the external elements, both pub-
lic and private;

» Utilize the Training and Doctrine Com-
mand Battle Laboratories to help prioritize
ARL’s technical program; and

e Increase the ARL funding in the private
sector.

The federated laboratory concept will re-
sult in three significant changes to ARL and
radically alter the way it conducts its busi-
ness. The first, and most far-reaching change,
is the formal creation of a multicenter external
operation which links the government and
the private sector in an ARL federation. Sec-
ond, the ARL organizational structure will be
modified to more clearly address the prob-
lems associated with digital telecommuni-
cations and battlefield command and control
by establishing an additional Directorate for
Information Science and Technology. The
third significant change is that ARL will fo-
cus its resources on five specific thrust ar-
eas. (See accompanying figure at the top of
page 42.) The group of the ARL directorates
at Aberdeen, MD, will maintain a predomi-
nantly in-house program focused on armor
and armaments and soldier systems tech-
nologies due to their unique Army require-
ments and internal expertise; the group of
directorates located at Adelphi, MD, will have
a predominantly external program focused
on digitization and communications science
for digitizing the battlefield. The remaining
directorates, focusing on air and ground ve-
hicle technology and survivability/lethality
analysis, remain essentially unchanged.

Competitive Processes
Competitive processes will be utilized to
select from the nation’s best industry, uni-
versity, and not-for-profit laboratories that will
become external components of the ARL un-
der this new construct. It is likely that a com-
bination of contracts, cooperative agreements,
and grants will be used as vehicles to bind
these external components into the federa-
tion. The external laboratories will be con-
sidered as an integral part of the ARL program,
participating in partnership with the inter-
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nal government elements. One goal of the
open laboratory is that about 20 percent of
the government science and technology staff
will be serving tours of approximately one
year in the private-sector laboratories and vice
versa.

Major Changes

Two major changes are being made to the
internal organizational structure of ARL. The
first is the creation of the Information Science
and Technology Directorate. This directorate
seeks to provide the fundamental science nec-
essary to exploit the information technolo-
gy explosion, close the opportunity gap that
exists between military and commercial in-
formation systems, and support the Army
chief of staff's modernization strategy to dig-
itize the battlefield and win the information
war.

The primary customers of the new direc-
torate’s efforts will be the Communication-
Electronics Command’s Research, Develop-
ment, and Engineering Center which is the
lead materiel developer for digitization tech-
nology and the Simulation, Training, and In-
strumentation Command which is responsible
for modeling and simulation.

The second new directorate is the Physi-
cal Sciences Directorate. This directorate will
focus on basic research in areas such as op-
toelectronic hybrids, optical interconnects,
electrochemistry, microelectromechanical
structures, nanofabrication, and others, that
provide the foundation for leap-ahead tech-
nologies. The creation of these two direc-
torates will be accomplished within existing
manpower limits by realigning personnel.

Directorates with primarily an external pro-
gram include: Information Science and
Technology, Advanced Simulation and High
Performance Computing, Sensors, Battlefield
Environment, Vehicle Structures, and Vehi-
cle Propulsion Directorates. These direc-
torates will place about 60-80 percent of their
resources outside with the remainder used
to maintain an in-house core competency and
perform the smart-buyer role. The emphasis
for these directorates will be on multicenter
external modes of operation with substantial
personnel exchanges with their partners in
the private sector.

The directorates at the two National
Aeronautics and Space Administration sites
(Vehicle Structures and Vehicle Propulsion
Directorates) are also highly leveraged in that
they have a 30-year-old agreement for the
shared use of National Aeronautics and Space
Administration facilities, cooperative re-
search, and people.

Directorates with primarily an in-house pro- |

gram include: Weapons Technology, Sur-
vivability/Lethality Analysis, Human Re-
search and Engineering, and Materials
Directorates. These directorates will utilize
about 60-80 percent of their resources in-
house because of their recognized internal
expertise, capabilities relative to other lab-
oratories, and the uniqueness of their work

and relationship to the Army. Under the new
paradigm, these directorates will also be
linked to industry, academia, and other gov-
ernment laboratories (although to a lesser de-
gree) and also gain greater leverage through
open laboratory programs and personnel ex-
changes.

Conclusion

The general plan is to make the changes
as fast as possible. This means immediately
starting to change the culture of ARL; con-
ducting procurement activities to select the
external laboratories; and crafting personnel
plans (for hiring, training, and reductions) that
meet the needs of the future federated lab-
oratory. The implementation of a multicen-
ter, federated lab—the heart of this concept—
is expected to take place during FY 95.

The end result, a federated Army Research
Laboratory, will be a unique entity within the
Department of Defense. It will draw upon the
best of the public and private sectors to pro-
duce the research and technology needed for
present and future Army land warfare systems.

JOHN E. HOLMES 1is the chief of
the ARL Strategic Planning Office. He
led the planning efforts for the cre-
ation of the Army Research Labo-
ratory in FY 92, was the laboratory
liaison to the National Research
Council study on “ARL Alternative
Organizational and Management
Options,” and coordinator for the
ARL Federated Laboratory Execution
Plan. Holmes bhas a B.S. degree in
aerospace engineering from West
Virginia University.

CYNTHIA LEA TOOTLE is a strate-
gic planner for the Army Research
Laboratory. She bas been involved
in business planning at the Arimy Ke-
search Laboratory and the Army Ma-
teriel Command for four years. She
has a B.S. degree in applied math-
ematics from the University of Michi-
gan College of Engineering and an
M.S. degree inn management science

[from Fairleigh Dickinson University.
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TRAINING

FOR

FORCE XXI
TECHNOLOGIES

By Dr. Kathleen A. Quinkert
and Dr. Barbara A. Black

Force XXI synthesizes
the science

of modern computer
technology, the art

of integrating doctrine
and organization,

and the optimization
of quality people

with the goal

of creating

new combat formations
operating at even
greater

performance levels

in speed, space,

and time.

Introduction

The end of the 20th century has ushered
in the information age, an age characterized
by an explosion of technological capabilities
in search of applications. The central focus
of these new technologies is the application
of knowledge, and it drastically changes how
the Army views terms such as: information,
intelligence, and command and control
(Battle Command). Futurists such as the
Tofflers refer to this age as the “Third Wave”
and indicate that, even though it is already
underway, full implications are far from un-
derstood. Nowhere is this statement more
profound than in its implications for Army
training.

Army Chief of Staff GEN Gordon R.
Sullivan has stated that while the Army is un-
dergoing constant change, the basic vision
remains firm— “America’s Army, Trained and
Ready, Serving the Nation at Home and
Abroad, A Strategic Force Capable of Deci-
sive Victory, into the 21st Century.” But what
does the 21st century hold? Army leaders, de-
termined to achieve this vision, have devel-
oped a campaign plan incorporating major
advances in information technology, called
digitization, under combat, combat support,
and combat service support vehicles and sys-
tems into a program called Force XXI.
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Force XXI synthesizes the science of mod-
ern computer technology, the art of inte-
grating doctrine and organization, and the op-
timization of quality people with the goal of
creating new combat formations operating
at even greater performance levels in speed,
space, and time. Goals such as this require
a change in how the Army does business. Dig-
itization will provide capabilities for auto-
mated tactical reporting, enhanced position
location of friendly and enemy forces, and
improved target acquisition and surveil-
lance.

The potential for improved situational
awareness and the enhanced capability to is-
sue rapid commands should ultimately allow
commanders to operate inside the enemy’s
decision cycle and thereby disrupt his op-
erations. However, information technologies
are double edged swords. They have the po-
tential to greatly enhance and improve
combat effectiveness or to overload and crip-
ple unit operations.

A challenge facing the Army is to ensure
these technologies enhance combat effec-
tiveness—they should not be purchased sim-
ply because they are available. This challenge
can be better met through the consideration
of the soldier in materiel design and by de-
veloping appropriate training in time to de-
termine any new system demands on human
operators and ultimate system effectiveness.
These determinations require a solid research
foundation. The Army’s intended application
of information technologies to battlefield sys-
tems in Force XXI cuts across a diverse num-
ber of systems and battlefield functional
areas,

To understand both potential benefits as
well as potential pitfalls it is necessary to “tin-
ker” with these capabilities before they are
put on the battlefield. These tinkering efforts
are described in the Force XXI campaign plan
as intermediate objects or Advanced Warfight-
ing Experiments (AWEs). They include con-
structive and virtual simulations, as well as
field trials designed to evaluate system per-
formance using prototype or applique equip-
ment and to determine their effects on doc-
trine, organization, training, leaders, materiel,
and soldiers (DTLOMS).

AWESs impose changes to the normal way
of doing Army business. To date, they have
focused on materiel, leaving units with the
responsibility to not only train fundamental
warfighting skills but also to figure out how
to utilize a large number of components for
which there is no training program or pre-
viously established tactics, techniques, and
procedures (TTPs).

Training is the glue that holds the Army
together and has continually been demon-
strated as a major contributor to the success
of battles of the past. Training was respon-
sible for the edge that led to victories in

November—December 1994




Future

Technology for
Force XXI Training &
Unit Performance

Today

BMS & CITV

Design Requirements

Ini
wtﬂ Strategles for

= Task/Function Allocation

= Prototype Ti
Pl:hgalurmﬂm

" Focdbath & Sill Hetention

Training Slmu inan
Training Environment
= CDR’s Automated
Information Alds
. #u‘ll:nngrd Bhanh Command:
T echniquas
& sm’ggh.

TFTOC

*Crew & Platoon
POSNAV

CVCC Tactical
Operations Center:
Design & Evaluation

«Crew & Platoon VIS
«CITV UCOFT Crew

CVCC Company Expt.
« Training Program
+ SMI Evaluation
« Workload Assessment

CVCC BN Expt.
« Tralning Program

Design Tools
= CASM

« Unit Parformance
Measurement

= Training Catalog
= Unit Performance
Measurement

= Lessons Learned
= Peri. Measures

Panama and the Gulf. The challenge is to con-
tinue that quality training for Force XXI. To
meet this challenge, additional training re-
search and development is required.

Research Foundation

A significant foundation for the AWE Op-
eration Desert Capture VI, conducted by the
Mounted Warfighting Battlespace Lab was
provided by completed and ongoing research
and development (R&D). These efforts were
conducted by the Tank Automotive Com-
mand, the Communications and Electronics
Command, the Armor Center’s Directorate
of Combat Developments and the Army Re-
search Institute (ARI) at Fort Knox.

ARI began utilizing the simulation net-
working (SIMNET) capability at Fort Knox
as part of their R&D efforts concerning train-
ing and soldier issues with future information
technologies in the ‘80s. These early efforts
and those that followed are reflected in Fig-
ure 1. Initial efforts focused on position nav-
igation technologies provided to an armor pla-
toon. Training requirements and effect on unit
performance were determined. Later, simi-
lar experiments were conducted for a pro-
totype Intervehicular Information System
(IVIS) and for a sensor system called the Com-
mander’s Independent Thermal Viewer
(CITV). These early R&D efforts provided pre-
liminary training requirements and defined
for the Army how simulation could be used
to incorporate soldiers’ views into the design
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Figure 1.

of the system well in advance of “bending
metal,” thereby providing information on ben-
efits and drawbacks of proposed systems.
ARI-FKnox continued the research with a
series of simulation-based R&D efforts on a
future command, control, communication
(C3) system configuration, called Combat Ve-
hicle Command and Control (CVCC). Eval-
uations compared the performance of CVCC-
equipped units using digital C3 systems with
conventional units using voice radio, grease
pencils and acetate overlay sheets. These eval
uations were conducted using an iterative ap-
proach at platoon, company and battalion lev-
els which included the development of an
automated tactical operations center (TOC).

Training is the glue that
holds the Army together
and has continually
been demonstrated

as a major contributor
to the success

of battles of the past.

At each echelon, operational effectiveness,
training, and soldier-machine interface (SMI)
requirements were determined and lessons
learned were documented. These formed the
basis for enhancements at the next echelon
in a spiral development approach. Results
from the simulation-based battalion level eval-
uation demonstrated that a CVCC- equipped
unit was significantly more effective in con-
ducting defensive and offensive combat op-
crations than conventional units. These
findings can be directly linked to the train-
ing program that trained individual and col-
lective skills required to utilize automated bat-
tle command systems and to an interface
designed to consider the operator’s workload
in an operational environment.

Products from these R&D efforts were read-
ily available (e.g., hardware, software, train-
ing programs, and automated measures of ef-
fectiveness) and were quickly integrated into
the early demonstrations for the Louisiana Ma-
neuver Board of Directors as well as the
Mounted Battlespace Battle Lab's AWE efforts.
In addition, lessons learned from the R&D ef-
forts formed a basis to guide AWE planning
and execution efforts (Figure 2).

Major lessons learned indicated a need for
not only fundamental warfighting skills, but
also training that is more comprehensive, and
more systems-oriented. These were recent-
ly reinforced by observer controllers at the
National Training Center, during Operation
Desert Hammer VI (the Digital Rotation).
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LESSONS LEARNED

Training

» Train the conceptual underpinnings of the
entire automated battle command system

Establish TTPs and disciplined SOPs that
make automated battle command systems
work

Train basic tactical skills and knowledge
about the position /function before training
automated technology

Embedded training tools such as the
Concept of the Operation (electronic
rehearsal) provide foundation for situational
awareness

Embed information management training

Use operational vigneties that focus training
and negate the need for large

numbers of soldiers used as training aids

Determine proper training mix that
underscores where tasks are best taught

Soldier-Machine Interface

+ Principle of "designing for simplicity” is more
important than ever

Interface should be tailorable to individual
needs, and intuitive to reduce the potential
for skill decay

Interface design is directly related to the
operator's workload and training
requirements

Appropriate feedback regarding system
operation is iImportant to the operator

Color, digitized terrain "maps" improve
performance

Afternate input mechanisms required

Helmet-mounted or heads-up displays
should be incorporated

Fitters and aggregates for messages
should be incorporated

Figure 2.

They pointed out that digital skills were “high-
er order” in nature, perished easily and re-
quired new training techniques. They further
suggested that any future training strategy
must provide for increased training to main-
tain skill proficiency. For example, knowing
what information is available, where to get
it, and how to use it to make timely battle-
field decisions is crucial. This requires train-
ing beyond knowing how to push the right
“procedural buttons.” These issues are in-
dicative of the need for a training R&D pro-
gram that parallels and complements AWE
cfforts into the 21st century.

Future Training R&D

Requirements

The Army’s Draft Training XXI Plan
(1994) attempts to describe the training ob-
jectives required for the next century. An in-
creased use of virtual environments is sug-
gested as the medium to provide a series of
structured training events that: “enable a high-
er entry level into live (CTC type) events; €x-
ecute automated assessments; provide an ef-
ficient means to train assessed deficiencies;
retrain demonstrated weaknesses; and expose
units to different environments with limited
safety constraints.” In addition, Force XXI
training looks to maximize all facets of net-
worked simulation-local area, wide area and
long haul. This should provide an environ-
ment to train tomorrow's commanders today
on a “context correct” battlefield, rich in in-
formation technologies where a “systems” ap-
proach becomes second nature,

It should be noted that simulation cannot
totally replace training on the ground. Sim-
ulation will however, permit training on
tough tasks too dangerous to execute in

peacetime, or tasks which are ecologically
unsound. Additionally, simulation provides
a means to prepare for more efficient train-
ing in the field by bringing to a mastery lev-
¢l those mancuver and C3 skills whose tasks
are simulated with high levels of fidelity.

The Force XXI classrooms will not be the
classrooms of the past. Rather, they may in-
clude fully portable linkages to vast data bases
of multi-media training materials. Distance
learning should become common place, and
personnel will need to be able to train on de-
mand. While these characteristics are often
discussed, a wide disparity still remains be-
tween the application of technology to sup-
port these requirements and the training tech-
nology research base to meet this need. This
too is an area which requires further research.

The training technologies, if properly de-
signed, will provide userfriendly support
tools to relieve requirements for extensive
rote procedural training, These same tools
will support the creation of constructive and
virtual environments in which soldiers will
practice and hone skills and ultimately test
and fight new doctrine/concepts. This ap-
proach may bring us to a similar education-
al emphasis evidenced prior to WWII, That
era provided training for commanders who
successfully adapted new technologies of
their day and became creative in their mix-
es of old technologies. As GEN (Ret.)
Gorman points out, they were not tied to “old
ways” which included rote implementations,
tactics or doctrine. The training issues asso-
ciated with the information age are as com-
pelling and challenging as any of the materiel
technology issues.

Training must ensure that soldiers have the
requisite knowledge and experience from ba-
sic concepts through practical applications
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to fully advantage new weapon system and
information technologies. New training ap-
proaches that maximize distance learning, net-
worked simulation, virtual reality, and seam-
less simulation will require major changes to
the methods and strategies used to train sol-
diers of the 21st century.

Conclusion

Information age technologies are not
“business as usual.” Their potential can only
be realized through development of new
training methods and strategies combined
with an increased emphasis on the role of
the commanders and soldiers in the system.
Army leaders must meet the challenge to pro-
vide tough and realistic training in the 21st
century, because the ability to fight and win
on the technology rich battlefields of the fu-
ture will depend directly on the quality of
training provided to the force.

Authors’ Note: A listing of ARI's CVCC doc-
umentation is available from the Ar-
mored Forces Research Unit at Fort Knox,
commercial pbone (502) 624-3450 or
DSN 464-3450.
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Teamwork!

Communications!
Partnership!

Buying
Commands

Functional Area 97 Officers in DCMC . . .

TOOLS
IN THE

ACQUISITION KITBAG

Winning the “Information War” is a major
objective for our Army’'s modernization, ac-
quisitions, and improvements. However. fight-
ing the information war is not a new concept
Program executive officers (PEOs), program
managers (PMs), and buying commands fight
battles in this war every day. To win these
battles and successfully exccute their pro-
grams, PEOs, PMs, and buying commands use
and synchronize their available assets. Func-
tional arca 97 (contracting and industrial man-
agement) officers assigned to the Defense
Contract Management Command (DCMC) are
the “tools in the kitbag™ that PEOs, PMs, and
buying commands can use to enhance their
programs.

Army program and product managers can
take advantage of Army contracting and in-
dustrial management officers assigned to
DCMC by understanding DCMC's mission
and its available skills and functions. The con-
tracting and industrial management officer
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By COL Lee Thompson
and MAJ William C. Zolp

can provide PMs support not readily avail-
able through the program office or the buy-
ing command’s matrix management system.
The matrix management system provides
support by assigning its available officers
from inside the PM and buying command
structure.

DCMC can supplement the buying com-
mands’ matrix management systems. DCMC
provides officers who maintain contact
with contractors on a daily basis. These of-
ficers are dedicated to provide information
and customer support. By including FA 97
officers early and throughout the life cycle,
PMs can improve their chances of having suc-
cessful programs and emerge victorious in
the information war.

The Mission of DCMC

DCMC is a “purple suit,” or joint, organi-
zation. Its mission is to provide contract ad-
ministration services in support of Depart-

ment of Defense (DOD) components, the Na-
tional Acronautics and Space Administration,
and other designated federal and international
organizations. DCMC supports all of the
Army’s major weapons systems acquisition
programs.

Army officers assigned to DCMC work with
Marine Corps, Navy, and Air Force person-
nel on a wide variety of Defense programs.
The Army FA 97 officers assigned to DCMC
are not directly in the Army's chain of com-
mand. This is because of the joint nature of
their assignment to a DOD organization. How-
ever, PEOs, PMs, and buying commands can
“reach out and touch” these officers through
the DCMC chain of command.

The Federal Acquisition Regulation (FAR)
lists specific contract administration tasks
and responsibilitics of DCMC in part
42.302(a). The FAR lists 67 areas of re-
sponsibility that the procuring contracting
officer for a particular system delegates to
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Table A.
Functional Area 97 Education Requirements.

Contracting

Quality Assurance

Manufacturing &
Production

Baccalaureate Degree
or
Completion of 24

Semester
Credit Hours in any one of
the following disciplines:
Accounting
Business Finance
Law
Contracts
Purchasing
Economics
Industrial Management
Marketing
Senior Quantitative Methods
LEVEL N Organization
{LTC/CcOL) and
Management

*Baccalaureate
Degree

Same as Level | Same as Level |

* Not required for Career Field Certification. The Baccalaureate Degree Is required for Military Branch Qualification.

Table B.
Functional Area 97 Experience Requirements.

Contracting

Quality Assurance

Manufacturing &
Production

12 Months

24 Months

Acquisition
Experience

Quality Assurance
Experience

12 Months
Acquisition
Experience

24 Months

| Acquisition Experience
of which 12 Months
were In Manufacturing
and Production,
Engineering, or
Quality Assurance

48 Months
Acquisition Experience
of which 12 Months
were in Manufacturing
and Production,
Engineering, or
Quality Assurance

DCMC. The contracting and industrial man-
agement officers assigned to DCMC active-
ly plan and execute many of these tasks and
responsibilities.

One of the goals of DCMC is to respond
to its customer’s needs throughout the prod-
uct life cycle. We want to serve the PEOs,
PMs, and buying commands the best we can
in the contract administration areas they del-
egate to us.

To respond well, DCMC must understand
the program objectives and areas of emphasis
for contract administration. We do this by us-
ing a memorandum of agreement signed be-
tween the contract administration office and
the program manager. We also communicate

often with the buying commands and PMs.

DCMC provides the ability to avoid du-
plication of the services provided the PM
through his office or his matrix support or-
ganization. DCMC eliminates duplicity and
unnecessary redundancy in performing en-
gineering and production surveillance, pro-
gram support, quality assurance, and most
other functions related to the program. DCMC
is now providing PEOs, PMs, and buying com-
mands with updated briefings on its capa-
bilities and functions. These briefings will al-
low the PM or buying command to choose
the responsibilities and functions it wants to
delegate to DCMC.
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Assignment and Functions

The Army currently assigns 124 FA 97 of-
ficers to DCMC. These officers perform more
diverse missions than just administering con-
tracts. Most Army officers assigned to DCMC
work at Defense Contract Management Dis-
tricts, Defense Contract Management Area
Operations (DCMAO), and Defense Plant Rep-
resentative Offices (DPRO). Districts provide
command and control for subordinate
DCMAOs and DPROs and support DCMC. As
of July 1994, DCMC had three district head-
quarters: Northeast, South, and West.

The DCMAOs provide contract adminis-
tration services for government contracts over
large geographic areas. The DCMAOs gen-
erally manage many low dollar value contracts
for piece parts and spares. They are in the
readiness business. The DPROs provide
contract administration services for large pro-
grams and are located at the contractor’s fa-
cility. DPROs generally have a small number
of highly complex, high dollar value contracts
to administer. These contracts cover the en-
tire product life cycle from concept explo-
ration to disposal.

Two types of positions exist in DCMC for
Army Acquisition Corps officers. The first type
of position is a “4Z," or acquisition critical.
This position requires highly qualified, high-
ly experienced officers in the procurement
field. This position can only be filled by an
officer who is Level III certified and is a LTC
or above.

The Army assigns 28 colonels to DCMC into
positions that are all designated as acquisi-
tion critical. Two colonels command the two
districts that closed in June 1994 because of
Base Realignment and Closure Commission
recommendations. Four colonels are activi-
ty directors or department chiefs and 22
colonels command DCMAOs or DPROs. Of
the 35 lieutenant colonels assigned to
DCMC, 19 command DCMAOs or DPROs and
16 lieutenant colonels are assigned as deputy
division, department directors, or activity
chiefs.

The second type of position is designated
as “4M,” or “developmental” positions.
These positions, although not listed as “ac-
quisition critical” are extremely important to
the professional development of out Army
contracting and industrial management offi-
cers, DLA and DCMC have the only assign-
ments where FA 97 officers can get signifi-
cant training in the pre- and postaward
elements of contract management. This ex-
perience is key in our preparation to become
program managers or heads of contracting
agencies,

Additionally, DCMC provides the ability to
hone our skills in preparation for deployment
on contingency contracting missions. The
contracting and industrial management offi-
cers within DCMC are soldiers who are de-
ployable 24 hours a day.

The Army assigns 41 majors in these de-
velopmental positions within DCMC. These
officers direct Defense Contract Management
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Offices, perform the duties of Program In-
tegrators (PI), administer contracts as
administrative contracting officers, and per-
form critical staff functions. These staff func-
tions include program and technical support,
cost and schedule control systems criteria
analysis, quality assurance, production offi-
cers, and flight operations officers. Twenty
Army captains assigned to DCMC perform
similar duties as Pls, production officers, and
contract administrators.

FA 97 Skills

Functional area 97 officers require formal
schooling to reach prescribed levels of cer-
tification. The Defense Acquisition Workforce
Improvement Act prescribes the necessary
academic and experience levels. The cours-
es concentrate on contract administration,
pricing, and contract law. The Army Logis-
tics Management College, Air Force Institute
of Technology, and the Defense Systems Man-
agement College are the primary institutions
that offer these courses. Table A shows the
course necessary for certification at the spec-
ified levels. Table B shows the required ex-
perience levels.

Although most of the Army officers as-
signed to DCMC are functional area 97 offi-
cers, only a few are assigned as contracting
officers. Their positions, as commanders, pro-
gram integrators, and special staff officers re-
quire significant levels of experience and train-
ing. These requirements ensure that FA 97
officers can support PMs from a position of
experience and knowledge.

Using the Tools

The FA 97s assigned to DCMC are the
PEOs, PMs, and buying commands’ cavalry—
we deal in information and results. The FA
97s can give our customers the edge in in-
formation because we in the DCMAOs and
DPROs know the contractors. These officers
work with the contractors daily and see the
products these firms produce. They have dai-
ly contact with our highly qualified DOD
civilian workforce which consists of quali-
ty assurance inspectors, industrial special-
ists, and contracting personnel. The FA 97
officers use these people as the cavalry uses
its scouts. They become the eyes and ears
of the program manager inside the con-
tractor’s facility.

The DCMAO and DPRO commanders are
valuable sources of information. They have
extensive databases from which to draw in-
formation concerning contractor and sub-
contractor delivery timeliness and accuracy.
Commanders are familiar with the contrac-
tor’s labor rates and labor issues, overhead
rates, and the factors that influence these
rates. Using this data can help the buying com-
mands and program offices in the pre-award
stage of contracting. Early involvement of
DCMC is one tool in the kit bag that should
be used regularly.

Commanders can track material costs and
find information quicker than someone lo-
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cated far from the contractor’s facility. Be-
cause they are located with the contractor,
they have quick access to information, can
identify potential schedule delays, and be-
come aware of technical problems that arise
during integration of systems. Commanders
make things happen. The Army commanders
assigned to DCMC are no exception. They
encourage customers to call them when they
have a potential problem or require infor-
mation concerning contractors.

Program integrators provide detailed in-
formation to PMs. The DCMAO and DPRO
commanders assign them to programs that
require extensive monitoring, which are usu-
ally major acquisition programs. The mem-
orandum of agreement states the duties and
responsibilities of the PI to the PM. The PI
is responsible to lead the program support
team, which includes contract administration,
engineering, production, and quality assur-
ance personnel. The PI provides the PM rec-
ommendations, assistance, representation,
and contract administration services for the
system. The PI provides the PM integrated
communication concerning the program's
cost, schedule, and performance. The PI re-
mains in close contact with the contractor
and provides all necessary, current, and ac-
curate information to the PM.

Special staff officers provide support to
DPRO and DCMAO commanders, PMs, and
Program integrators. They produce products
such as guides and reports based on infor-
mation concerning the programs. These of-
ficers respond to requests for information that
they can tailor rapidly to fit a user’s needs.

DCMC has wartime missions as well as
peacetime requirements. Each of the Con-
tracting and Industrial Management officers
assigned to DCMC can deploy on contingency
contracting missions. The DCMC environ-
ment serves as the primary training ground
to write, award, and administer contracts.

This valuable training enables the officers
assigned to DCMC to be among the most pro-
ficient when operating in a contingency op-
eration.

Summary

The greatest value the Army FA 97 provides
to the PEO, PM, and buying command is the
information necessary to make decisions. We
can provide the “early warning” and sur-
veillance necessary for decision makers to
make decisions regarding cost, schedule, and
technical performance. We deal with vast
amounts of information that can be tailored
to the individual program’s needs. We come
from the user’s environment. We understand
the importance of on-time delivery of goods
and services.

Remember that DCMC is a joint organi-
zation. Army officers do not command all the
DPROs and DCMAOs. Officers from the Navy
and Air Force may command a DPRO or DC-
MAO where they oversee the manufacture
of critical parts for Army weapons systems.
Program managers and buying commands
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must know that they will receive professional,
high quality service from all commands with-
in DCMC no matter what branch of Service.

Program managers that use the officers and
DOD civilians available in DCMC have an ad-
vantage. The advantage is having highly skilled
and motivated soldiers and civilians coop-
erating to provide quality weapons systems
to support the troops in the field. The DPRO
and DCMAO commanders encourage PMs to
use the talent and experience of the Army
officers and DOD civilians assigned to
DCMC. We are the “combat multipliers” PMs
and buying commands can use to win the in-
formation war.

COL LEE THOMPSON is the act-
ing director for contracting in the Of-
fice of the Assistant Secretary of the
Army for Research, Development,
and Acquisition. He commanded the
Defense Contract Management Dis-
trict North Central from December
1992 to July 1994, He is a graduate
of St. Martin’s College and holds a
degree in management and business
administration. Thompson 1is a
graduate of the U.S. Army Command
and General Staff College, the
Armed Forces Staff College, and the
Army War College.

MA] WILLIAM C. ZOLP is the as-
sistant chief, Contract Management
Division, Chicago. He is an ar-
mor/procurement officer with a
B.B.A. in production management
from Loyola University of Chicago
and an M.S. in administration
from Central Michigan University. He
is also a graduate of the U.S. Army
Command and General Staff College.




ON-THE-FLY
POSITIONING
REVOLUTIONIZES
SURVEYING

In a scene from the film, Until the End of

the World, made in 1991 and set in 1999, a
driver is shown in Paris checking her actu-
al position in real time on an electronic map
while driving a car. Though the film was sci-
ence fiction, that particular technology it dis-
played now exists.

Scientists at the U.S, Army Topographic En-
gineering Center (TEC), Alexandria, VA, led
the effort to develop a system that uses the
Global Positioning System (GPS) to record ex-
tremely accurate positions of moving plat-
forms on-the-fly (OTF). This technique, de-
veloped for hydrographic surveying and
dredging, will revolutionize the way surveyors
do their work. The spin-off applications are
just beginning to be realized.

The system provides realtime, three-
dimensional accuracies better than one
decimeter over ranges up to 20 kilometers
from a single reference station without sta-
tic initialization. Initialization is the redundant
gathering of satellite data required to deter-
mine the starting position of the survey. It
can now be done while the vessel is mov-
ing—that is, on-the-fly.

Currently, TEC is demonstrating this OTF
breakthrough around the country. It was first
demonstrated to mostly Corps of Engineers
personnel at the Corps Wilmington District
in early October 1993. “We fclt that the Corps
developed this system, so Corps personnel
should be the first to see it demonstrated,”
said Sally Frodge, the principal investigator
for the OTF system. After Wilmington, the

By Mark K. Ross

next demonstration was on the Columbia Riv-
er near Astoria, OR. in mid-November.

“The goal of the demonstrations is to con-
vince the potential users within the Corps
that this is a useful technology for them. Tt
was funded by the Dredging Research Pro-
gram, and so the primary targeted users were
the dredgers. However, direct spin-off ap-
plications will greatly interest hydrographic
surveyors and engincers, since the accuracy
is so high,” Frodge said.

The reaction to the components has
been overwhelmingly positive. “The devel-
opment of this technology will revolution-
ize many of the ways surveying is conduct-
ed.” Frodge said.

Both the Wilmington and Astoria demon-
strations were made up of two separate
demonstrations. The first part was a land-
based test using a mobile platform going back
and forth over known control points. The sur-
veyors in attendance could see for themselves
the agreement between the realtime posi-
tions determined by the OTF system and the
previously surveyed positions. “They could
see for themselves that it only deviated by
centimeters,” Frodge said.

The other part of the demonstrations was
conducted aboard survey vessels. During the
Wilmington demonstration, the OTF posi-
tioning system supplied positioning (x.v,z)
data to the ship’s navigation system along side
the positioning system the ship normally uses,
Both sources for positioning ran simultane-
ously, providing input for the navigation sys-
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tem. Input for depths was determined from
the same Fathometer.

“The positions should agree very closely,
and they did. Observers could see for them-
selves by just looking from one monitor to
the other,” Frodge said.

Also, part of these demonstrations was to
have the survey vessels go under a bridge and
lose contact with the GPS satellites. Before
this technology breakthrough, static initial-
ization was required if contact with the satel-
lites was lost. The vessel would have to go
back and initialize again. This usually meant
going back to the dock, which could take

ours.

“During both demonstrations, we traveled
under a bridge on the way down and on the
way back up. We told them to watch the sys-
tem to verify that our claims would hold true.
We didn’t want them to have to make a leap
of faith. We forced the ship to lose lock with
the satellites. It reacquired the integers it need-
ed, and we were back on-line within 15 sec-
onds,” Frodge said.

“Sometimes it can take two 15-second in-
tervals to re-establish initialization, but this
system has done it in one second,” Frodge
said. But even that remarkable time has been
improved. Now, if the first 15-second inter-
val fails to establish OTF initialization, rather
than starting from ground zero to begin an-
other 15-second interval, the system process-
es backwards. “If a second attempt is re-
quired, it generally takes less than five
additional seconds.”

This is, for the most part, an automatic,
hands-off system. “We didn’t want somecone
to have to be very involved or have to learn
a lot to operate this system. The surveyors
have better things to do than babysit the sys-
tem,” Frodge said. “It's meant to be a robust
tool—something which you don’t even
need an implementation document for un-
less you're interested. It's designed to be al-
most intuitive, and to survive in the survey-
or's environment.

“If the system operator needs or wants to
know what is going on, they can just look
at the screen. Some of the screens are diag-
nostic, and are a very useful tool for a knowl
edgeable user,” Frodge added. The Corps dis-
tricts seem to agree. There are nine, so far,
in line that want this implemented.

“There are many districts out there poised
and ready to implement it because TEC went
out and showed them what we were devel-
oping, convincing them that they wanted this
a8 soon as it was available,” Frodge said.

The system has already been used in an op-
crational capacity by the contractor that
helped develop it, John E. Chance Associates,
Lafayette, LA. The company was conducting
a stake-out survey of some 8,000 points for
an oil company, and finished in less than three
weeks. “If you would do that conventional-
ly, it would only be possible to do a fraction
of those points in that time,” Frodge said.

“What also is great is that you know the
accuracy level immediately. You don't have
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to go through the calculations and reoccu-
py sites, or wonder if maybe there was a
blunder or bust in the survey. You know right
away that your positions are accurate,” Frodge
said.

Another advantage to this OTF system is
that it uses the GPS Coarse Acquisition (C/A)
code instead of others that would offer only
restricted use, such as the Precise (P) code.
Though the wavelength of the C/A code is
300 meters (compared to 30 meters with the
P code), the longer wavelength is still capable
of being used to determine position within
centimeters.

The development of this system, which be-
gan in 1988, was accomplished in three phas-
es. The first phase involved research in de-
veloping new signal processing algorithms
and testing necessary to determine the fea-
sibility of the concept. The algorithms were
developed by Dr, Benjamin Remondi, of the
National Oceanic and Atmospheric Admin-
istration/National Geodetic Survey for TEC,
and are an integral part of the system's
Success.

Phase two saw the beginning of extensive
field tests. It was during this phase that a re-
liable statistical acceptance criteria was de-
veloped by TEC scientists. This was a major
step toward the creation of a real-time sys-
tem. It showed that OTF software could de-
termine if the correct solution had not been
obtained
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It was found during phase two that most
of the data collected for baseline surveys un-
der 20 kilometers were successtully initial-
ized using the OTF software. Also, during
phase two, kinematic GPS delivered accurate
positioning and two independent systems ver-
ified that the design goal accuracy of less than
one decimeter could be achieved. It was de-
termined that vessels could be positioned ac-
curately in real, operational conditions.
even in higher sea states.

TEC currently is in phase three of the pro-
gram, which is the demonstration of the pro-
totype. In addition to the demonstrations al-
ready conducted, the technology will be
demonstrated at the Institute of Navigation
Meeting in San Diego, CA, on Jan. 24-26, 1994.
Plans also include a demonstration at the
Corps Survey Conference in New Orleans,
LA in August.

Although the on-the-fly system is referred
1o as a prototype system, it has far exceed-
ed the original design specifications. It can
be used today as a reliable working system
for applications that require real-time. hori-
zontal positioning with extreme accuracy.

The other possible uses of the system are
almost unlimited. “The spin-offs are limited
only by imagination,” Frodge said. Just one
example is the monitoring of large structures,
such as dams, for any deformation or move-
ment. “You can push this technology to mea-
sure at the reaktime, millimeter level and place

Jeff Marlow, a surveying
technician in the
Wilmington District,
operates the survey
vessel Gillette’s onboard
navigation system
during the on-the-fly
demonstration.

it into any deformable body monitoring,”
Frodge added.

This isn't limited to dams, but can include
almost any large structures, such as moni-
toring high-speed rail systems for track move-
ment, thus possibly avoiding future derail-
ments. Many applications require accurate,
real-time vertical measurements—more so
than horizontal measurements. This system
also can provide this vertical measurement
capability.

With the success of the project and the
public demonstrations ongoing, Frodge is
hopeful that the research will continue to im-
prove and that development of systems with
wider ranges and more accuracy will occur.
“Right now, the range of the system is 20 kilo-
meters, or about 12 miles from the base ref-
erence station. From the research complet-
ed to date, we are confident that we can
double or triple that range,” Frodge said.

MARK K. ROSS is a public affairs
specialist with the U.S. Army Topo-
graphic Engineering Center. He re-
ceived his bachelor’s degree in mass
communications from Towson State
University.
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CAREER DEVELOPMENT UPDATE

From The AAC

Career Manager...

Product Managers

Congratulations to the following acquisition officers selected
by the FY95 lieutenant colonel level product manager/ac-
quisition command selection board.

Selectee PEO/Program
Arnone, Robert F. Improved Brilliant
Anti-Armor

Broughall, Stephen E. Jr.

Combat Service Support

Major, Edward B.

Mallette, Timothy R.
McChesney, Michael K.

Miller, William D.

Moran, James R.

Nelson, Ronald J.
Nickerson, Foster G.

O'Reilly, Patrick J.

Special Project Office #1

Standard Army Retail
Supply

Advanced Field Artillery
Systems - Munitions

Fort Belvoir Information
Mission Area
Modernization

Extended Air Defense
Command and Control

ARSOF, C41
Armored Gun Systems

Anti-Tactical Missile
Defense

Control Systems

Combined Arms
Assessment Network

Drabczuk, Jan S.

Dubia, Laurianne F. Small Computer Program

Fong, Terence Standard Integrated

Command Post System

ARSOF Materiel and
Mobility Systems

Gage, Bruce E.

Gemar, Charles D. Aerial Common Sensors

Gross, John L. M1A1 Abrams Tank Systems

Hainline, Michael K. All Source Analysis
System - Software
Heuler, Ronald R. Defense Data Network
Tactical Endurance
Synthetic Aperture Radar

Horner, Stephen C.

Kamakaris, Richard G. Advanced Field Artillery

Systems - Armaments
Kaura, Mary A. THAAD Project Battle
Management/Command,
Control, Communications
and Intelligence

Kelly, Thomas P. Information Warfare

Kessinger, Stephen H. Combat Support Training
System

Leahy, James B. Jr. Mortars

Lees, Robert B. Jr. Improved Recovery Vehicle

Mackin, Joseph P. Second Generation FLIR
Horizontal Technology
Integration

M1A2 Abrams Tank/Abrams
Upgrade Program

Patten, George B.

Ryles, Richard R. Longbow Apache

Webster, Cecil R. THAAD Launcher

Acquisition Commands

FA 51 FA 53 FA 97
Clifford, Michael R. Greaney, Kevin J. Brown, David Jr.

Payne, Gary E. Dronka, Paul J.
Walsh, Thomas P. Dykstra, Robert L.
Frye, Jan R.

Garrett, Johnny L.
Jones, Duwayne W.
King, Edward C.
Owens, Carl D.

Civilian Product Manager
Board

We are pleased to announce the first HQDA centralized se-
lection board for civilian product managers (PMs). The board
was held in October 1994,

Two PMs were selected: MLRS Improved Fire Control Radar,
GS-301-14, PEO Tactical Missiles; and Strategic and Theater
Command and Control System, GS-854-14, PEO, Command and
Control Systems.

It is anticipated that a civilian project manager selection board
will be held in the January 1995 time frame. This board will
consider those project manager positions at the G5-15 level.
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PERSCOM Notes . . .

Staying Competitive

Many officers think that being accessed into the Army Acquisition Corps
(AAC) puts them in another category of officers. This is not true. AAC
officers compete for promotion and schools in the Army Competitive
Category (ACC). You still compete against the officers from your basic
branch and all the other branches.

As of publication of this bulletin, the AAC has promotion floors to en-
sure a certain number of AAC officers are selected for promotion each
year. One must understand the reasons for the floors. The floors are to
ensure the Army will have enough AAC officers to meet the requirements
at the higher grades (LTC and COL). Without the floors, the AAC would
have to be one of the largest branches. The Army could not afford the
number of officers required to be out doing acquisition assignments if
some adjustment was not made to keep the population relatively small
(i.e. enhanced promotion rates). The bottom line is that you should not
think the promotion floors will get you promoted. Promotion for AAC
officers is just as competitive as the rest of the Army.

Remember, AAC officers compete for promotion and schools in the
Army Competitive Category. Officers sitting on these selection boards
come from all the branches. These officers are often unfamiliar with what
an acquisition officer does. Officers sitting on boards are looking to pro-
mote outstanding performers who have done traditional Army jobs—
leadership positions, positions of great responsibility. Many of these tra-
ditional jobs are instantly recognized no matter the branch—commander,
X0, $3. While most of the acquisition jobs are leadership positions and
positions of great responsibility, they are not instantly recognized by ba-
sic branch officers.

When you write the job title and duty descriptions for your support
forms and OERs, clearly state your duties and responsibilities. Use pro-
gram or item names, number of people you supervise, and dollar fig-
ures. Simply stated, write it in Army language. Don't change the way
OERs are written just because you are in the AAC. There is only one
AAC officer on the selection board. Every combat arms, combat support,
and combat service support officer must be able to read your OER and
know, without having to ask any questions, what you do for the Army
and why it is important.

The things that get officers promoted within their basic branches are
the same things that will get officers promoted in the AAC. Seek out the
tough jobs and do well in every job you have.

Pre-Command Course

Pre-Command Course (PCC) is a program conducted at the direction
of the chief of staff, Army, to assist LTC and COL command-designees
to acquire the knowledge and proficiency they will need to command.
As such, Army Acquisition Corps (AAC) officers chosen for
product/project manager (PM), or for onc of the acquisition com-
mands, will attend the PCC. PCC is an important part of the prepara-
tion of assumption of PM or acquisition command (battalion or brigade
equivalent command).

PCC consists of three phases: Self-study phase administered by
CGSC; Branch/specialty phase which is an intensive refresher, update
and systems proficiency training conducted at the branch (specialty)
school; and a Leavenworth one-week PCC.

Attendance at PCC is mandatory. Command/PM-designees will
attend PCC prior to assuming command/PM. Requests for exception
from PCC will be approved only under exceptional circumstances,
when the benefits to the Army are clear and substantial. Requests will
be submitted through CDR, PERSCOM to the DACM (ATTN: SARD-AC).

Active Duty Written Agreement
Colonels and lieutenant colonels in the AAC are required to sign a
written agreement to remain on active duty prior to being assigned to
a critical acquisition position (sec. 1734 (a)(2)). The Defense
Acquisition Workforce Improvement Act states all lieutenant colonel
and higher positions are critical, so in effect, with every new assign-
ment lieutenant colonels and higher must sign a written agreement o

remain on active duty for three years (four years for ACAT #1 PMs).

PERSCOM would like to have the officer sign the agreement one
time and then reference it when issuing an RFO. The agreement will be
maintained in the officer’s career management file at PERSCOM. Within
the next two months MAJ(P)s and above can expect to receive a letter
with the written agreement. The officer will sign the agreement and
mail it to PERSCOM.

Tour Length Policy

An interim policy has been signed by the director of military per-
sonnel management regarding the tour length for critical acquisition
positions and overseas, hardship, or short tour areas. The interim poli-
cy states “AAC tour length policy for acquisition critical positions,
including Centrally Designated Position List commands, to overseas,
hardship, and short tour areas will be consistent with DODD 1315.7
and the same as Army tour length policy for all other duties in the geo-
graphical area of the assignment, including Title 10 joint duty.”

This policy simply states the Army Acquisition Corps will not assign
an officer to a geographical region and require that officer to remain in
that region for three years while all other duty assignments are of a less-
er time period.

The Army Acquisition Corps has a requirement, directed by the
Defense Acquisition Workforce Improvement Act, for lieutenant
colonels and colonels to sign a written agreement to remain on active
duty for three years when assigned to an acquisition critical position.
Since all Army Acquisition Corps licutenant colonel and colonel posi-
tions are acquisition critical, all lieutenant colonels and colonels must
sign the agreement. This agreement was mailed to all lieutenant
colonels and colonels in 1993 and is mailed annually to all newly pro-
motable majors. Signing this agreement prior to being assigned to a
critical acquisition position is a requirement of the Defense Acquisition
Workforce Improvement Act,

The following are some of the questions that have been asked about
the three-year agreement:

Q: Do 1 have to sign the agreement?

A: ves Signing the agreement is required by law. The law clearly
states “a person may not be assigned to a critical acquisition position
unless the person executes a written agreement to remain on active
duty in that position for at least three years.”

Q: Does this mean I will not be able to retire for the next three

years?

A: No. This does mean that, along with your retirement request, you
must also submit a request for waiver of the assignment period. The
waiver form is found in DoD 5000.55. The form is to be processed
through PERSCOM and forwarded to the director, acquisition careet
management. DoD 5000.58 states waivers may be granted in the fol-
lowing circumstances:

(a) Humanitarian reassignment, discharge, or retirement,

(b) Relief of duties and reassignment in the interest of the
Department of Defense,

(¢) Promotion, where promotion in place is not allowable.

The authority to grant the waivers is delegated to the director, acqui-
sition career management.

Q: poes this agreement mean that I can be sent to an overseas
short tour area for three years?

A: PERSCOM will continue to assign officers in accordance with cur-
rent assignment policies. The Military Acquisition Management Branch
will not assign officers to short tour areas for tour lengths that are not
consistent with the current policies.

Q: signed an agreement when I became a PM. Do I have to
sign this one also?

A: Yes. This agreement is for your next assignment. The agreement
you signed previously was for your current assignment. The first agree-
ment does not apply to future assignments; however, the new docu-
ment does.
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SUMMARY OF DOD 5000.52M
CAREER LEVEL REQUIREMENTS

I T s

PROGRAM MANAGEMENT (Career Field A) pg A.1-7

1 12 months Fund of Sys Acg Mgt

2 24 months Acq Basics Course

3 48 months wiith 24 in prog off -

1 12 months Bach deg or 24 bus hrs Mgt of Def Acq Cont (Bas); Prin of Cont Pricing

2 24 months * Bach deg or 24 bus hrs Gowt Contract Law AND ONE OF THE FOLLOWING: Mgt of Def Acq Cn (Adv) OR Adv Cont
Admin OR Quan Tech Cost/Price OR Def Cont for Info Res

3 48 months * Bach deg or 24 bus hrs Def Acq Cont Exec Sem AND ONE OF THE FOLLOWING: Mgt of Def Acg Cn (Exc) OR

Contract Admin (Exec) OR Advanced Cont Pricing OR Sys Acq for Cont Pers

INDUSTRIAL PROPERTY MANAGEMENT (Career Field D) pg B.3-3 '

Def Contract Property Admin; Mgt of Def Acq Cont (Bas); Def Cont Prop Disposal; Def Cont
Prop Sys Anal

| 2 24 months * Adv Def Cont Prop Admin; Govt Contract Law; Adv Contract Admin; Exec Cont Prop Mgt Sem
48 months * Det Acg & Cont Exec Sem; Contract Admin (Exec)
None Mgt of Def Acq Cont (Bas)
2 12 months * -
3 36 months * Mgt of Def Acq Cont (Adv)
1 12 months Production Management I; Mgt of Def Acg Cont (Bas)
2 24 months * Production Management II; Def Manufactuning Mgt Crs; Mgt of Def Acq Cont (Adv)
3 48 months * Def Acq & Cont Exec Sem; Def Acqg, En, Man, & QA Sm
(QUA A RA areer Field H) pg D.2-6
12 months DoD Acq Qual Assur Fund; 2 weeks OJT
2 24 months * DoD Qual Assur Course
3 48 months * DoD Acq QA Management Crs; Def Acq EN, Man, & QA Sem
| GUSINESS, COST, ESTIMATING, AND FINANCIAL MANAGEMENT (Career Field K)_pg F-3
1 12 months * Fund of Sys Acq Mgt
2 | 24months* Sys Acq Funds Mgt Course; Cont Perform Measure Crs
3 48 months * -

ACQUISITION LOGISTICS (Career Field L) pg E4

Fund of Sys Acq Mgt AND ONE OF THE FOLLOWING: ILS Basic OR ILS Overview OR Acq

Planning and Analysis
2 24 months * Mgt of Acg Log; Def Bas Log Spt Anal S
3 48 months * Acq Basics Course OR Cont Mgt for PM AND ONE OF THE FOLLOWING: Reliability &

Maintain OR Intro 1o Config Mgt OR Provisioning Mgt
" COMMUNICATIONS AND COMPUTER SYSTEMS (Career Field R) pg A.2-4

[l 12 months Fund of Sys Acq Mat; AIS Fundamentals
2 24 months * Acq Basics Course; Intermediate AIS
3 48 months with 24 in prog off * AIS Procurement Strat
0 ¥ | DF AND H 3 d 4
12 months * Bach deg in science or engineering Fund of Sys Acg Mgt
2 24 months * Sys Engineering Mgt Crs
3 48 months * Ther
1 12 months Bach deg w24 hours in science or engineening | Fund of Sys Acq Mgt; Inlofo Acg T &E
2 24 months * Test & Eval Mgt Course; Inter Test & Eval
3 48 months * Exec Test & Eval
AUDITING ( er Field U) pg G-1
1 None 24 semesler hours in accounting Tech Indoctrination
2 Augditing exper 24 semester hours in accounting Statistical Sampling OR Graph, Comp & Imp Cur OR Inter Cont Auditing
US OPM Qual 24 semester Standards hours in accounting | DCAA Supervisory Skills

‘indicates that the number of months includes specific types of expenence within that career field
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Q: rvebeenin my current job for two years. Does this agree-
ment mean I have to stay in this job for another three years?

L] . .
A- No. The agreement sent to you in the mail covers your next
assignment. It does not lock you inte yvour present job for any addi-
tional time.

Q: Once I sign the agreement and move to the job, can my
assignment officer move me prior to completion of the three
years?

A: Yes, with a waiver signed and approved by the director, acquisi-
tion career management

Q: I won't sign and you can't make me!

A: It is important for everyone to understand that the three-year
agreement is the law. We can’t make you sign it and we don’t want to
force anyone to do something they don’t want to do; but we must com-
ply with the law.

Requests for orders processed after Oct. 1, 1993, state, “this officer
has previously signed an agreement to remain on active duty for a peri-
od of three years when assigned to a critical acquisition position. This
assignment is to a critical acquisition position and therefore the previ-
ously signed agreement is in effect for this assignment.” The agreement
is now a condition for assignment. If the officer refuses to sign the
agreement, he is failing to meet a condition of the orders, and is refus-
ing an assignment. In this circumstance, the officer would have to
retire or resign as per AR 614-100, paragraphs 6-30 and 6-31.

Photographs

Look over your photo very carefully prior to sending it to MAMB.
Take the time to have the photo retaken if you are not pleased with the
results. Keep the photo updated. Update your photo at least every
three years and upon promotion. It is also a good idea to update your
photo for each board. This ensures your most current data goes before
the board.

Color or black and white? Get a color photo! Color photos have been
used by DA board since February 1992, This goes along with keeping
vour photo updated. Have a new photo taken when promoted or for
an upcoming board so that vou have a current color photo.

ATTENTION: BIACK AND WHITE PHOTOS PLACE AN OFFICER AT
A DISADVANTAGE AND ARE PROBABLY MORE DAMAGING THAN
NOT HAVING A PHOTO AT AlL!"

When you take your photo remember that the Acquisition Corps is
not a branch. DO NOT PUT AC AS YOUR BRANCH! You retain your
basic branch affiliation, and your basic branch goes on the footboard.

Tips on taking photos: Take a color photo for the board!: Ensure
vour trousers and sleeves are the correct length; Check for creases
along the crotch and shoulders; Put your basic branch, NOT AC, on the

footboard; Wear only official awards and decorations; Use edge dress-
ing on the shoes to include the toe bottom; Have a proper haircut; We
recommend no moustaches; and take a friend with you to double
check your uniform.

Summary of DoD 5000.52M Requirements

DOD has established 12 acquisition career fields for acquisition offi-
cers. Officers may be categorized in one or more of the following areas:
Program  Management; Communications—Computer Systems;
Contracting; Purchasing; Industrial Property Management; Systems
Planning, Research, Development, and Engineering: Test and
Evaluation Engineering; Manufacturing and Production; Quality
Assurance; Acquisition Logistics; Business, Cost Estimating, and
Financial Management; and Auditing.

An officer’s qualifications are also categorized within three career lev-
els. In general, level 1 positions are held by CPTs and level 2 positions
by MAJs. Critical positions, requiring a LTC or above, are considered
career level 3. Each career level requires 12 months of acquisition work
experience as well as a variety of education and training requirements.

Officers achieve career levels through a certification process.
Certification authority for levels 1 and 3 have been delegated to the
chief, Army Acquisition Corps Management Office (AACMO), Total
Army Personnel Command. The chief, AACMO submits names of offi-
cers recommended for career level 3 certification to the director of
acquisition career management for approval. Officers must meet the
certification standards for the career level corresponding to their rank
in order to be eligible for higher levels.

Each acquisition position is filled based on a ficld and career level
requirement. Officers should meet these requirements prior to assign-
ment; However, officer’'s assigned to critical positions have six months
and officers assigned to non-critical positions have 18 months to meet
the requirements.

The experience, training and education requirements for each
career level within each of the 12 career fields are summarized in the
accompanying chart

Army Acquisition Corps
Reserve Component

Under the guidance and at the direction of MG Robert L. Menist,
assistant military deputy to the assistant secretary of the Army (RDA)
and Dr. Bennie H. Pinckley, deputy director for acquisition career man-
agement, OASA(RDA), COL William Hanna, director, reserve affairs,
OASA(RDA), has been assigned responsibility for building the Army
Acquisition Corps Reserve Component.

A staff study has been initiated to validate the total Reserve
Components’ Army Acquisition Corps requirements by TDA/MTDA
and TOE/MTOE documents. The following Functional Areas (FA) will
be reviewed for both the Army National Guard and the U.S. Army
Reserve: 51 (Rescarch, Development and Acquisition), 53 (Systems
Automation), and 97 (Contracting and Industrial Management). Finally,
the study will examine the current training AAC curriculum and for-
mulate recommendations to modify course scheduling to accommo-
date Reserve Component “unique” training needs. Due to obvious time
constraints, RC personnel may require AAC courses of instruction to be
offered in combinations of resident and non-resident training packages.

There is a concurrent effort to establish a new DA Board to review
the entire RC applicant population and determine the qualifications of
each for their ultimate inclusion in the Army Acquisition Corps.
Tentatively, the board will convene in late 1994 or early 1995 at the
U.S. Army Reserve Personnel Center in St. Louis, MO.

Upcoming Article

As a result of numerous requests, an article on the Army Ac-
quisition Corps Scholarship Intern Program will be published in
the January-February 1995 issue of Army RDEA Bulletin.
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On the Horizon . . .

e DOD 5000.52-M: The revised DOD 5000.52-M (Acquisition Ca-
reer Development Program) dated January 1995 has been completed
and is in final review. This significantly revised document prescribes
DOD-wide certification standards and will more succinctly define
and/or increase the requirements for certification in the majority of
acquisition career fields.

» Executive Program Management Course (EPMC/PMT
303): The pilot offering of EPMC began on July 18, 1994. EPMC is
an individually tailored four-week course designed to meet the spe-
cific needs of PEOs and ACAT I/11 PM or DPMs. After Oct. 1, 1996,

both the 14-week Advanced Program Management Course (PMT 302)
and PMT 303 will be required to meet DAWIA's statutory training
requirements for PEOs and ACAT 1/11 PMs and DPMs.

* Military Acquisition Position List (MAPL): A mid-course re-
view of the FY95 MAPL was conducted on June 22-23, 1994. The
purpose was to review administrative corrections and COL/LTC po-
sitions where the requirement for an AAC officer was not readily
apparent. The revised FY95 MAPL along with a list of “weak™ COL/LTC
positions was distributed on July 11, 1994. The FY96 MAPL Coun-
cil of Colonels is planned for first quarter FY95.

For additional information on any of the above subjects, please
contact MAJ(P) Mark Jones, Army Acquisition Proponency Office,
DSN 225-7264 or commercial (703) 695-7264.

Six Department of the Army employees recently
received master’s of science degrees in engineering man-
agement as the inaugural graduates of the Gateway
University Program for engineers. Pictured at right with
Dr. Bennie H. Pinckley, deputy director for acquisition
career management, Office of the Assistant Secretary of
the Army (RDA), are (left to right): Rusty L. Weiger,
Advanced Attack Helicopter (AAH) Program Manager’s
Office, PEO Aviation; William T. Reese, AAH Program
Manager’s Office, PEO Aviation; Jose O. Gomez, Aviation
Research, Development and Engineering (RD&E) Center,
Aviation and Troop Command (ATCOM); Louis T.
DiGuiseppe, Aviation RD&E Center, ATCOM; William J.
Smith, Aviation RD&E Center, ATCOM: and Eugene M.
Mergel, Aviation RD&E Center, ATCOM.

The Gateway University Program is a cooperative effort
between the U.S. Army Aviation and Troop Command
(ATCOM), the Program Executive Office, Aviation, and
participating universities. The intent is to provide an
innovative and effective approach to meet employees’
educational needs, especially those of members of the
Army acquisition workforce and Army Acquisition Corps.

Gateway University Program students receive a master
of science degree in engineering management from the
University of Missouri (Rolla), or a bachelor of arts degree
in business management through Webster University. On
their own time, participants attend classes which are
offered on-post and fully funded by the Army. The pro-
gram is administered by the ATCOM Training and
Development Division of the Civilian Personnel Office.

Graduation ceremonies for the initial Gateway
University engineering graduates were held at the Federal

Army Employees Graduate
From Gateway University Program

Center with opening and closing remarks delivered by
MG Dewitt T. Irby, program executive officer, aviation,
and MG John S. Cowings, ATCOM commanding general.
A special ceremonial address was provided by Dr.
Pinckley.

Representing the University of Missouri (Rolla) were:
Dr. Robert Mitchell, dean of the School of Engineering
Management; Dr. Raymond Kluczny, program coordina-
tor; and Dr. Daniel Babcock, senior engineering manage-
ment professor.
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ARMY SCIENCE BOARD CONTRIBUTION
TOWARD ACHIEVING
THE ARMY’S FORCE XXI VISION
By Dr. Michael S. Frankel

Vice President and Director
of the Information Telecommunications,
and Automation Division, SRI International
Chairman, ASB C°l Issue Group
and Chairman ASB 1994 Summer Study

Many activities are underway in the Army that are devel-
oping concepts, doctrine, and technology in support of its
Force XXI vision. The Army Science Board (ASB) became in-
timately involved in the processes associated with achieving
this vision and, more specifically, its early (albeit limited in
scope) realization in the Brigade 96 experiment. This asso-
ciation was a result of our 1994 Summer Study entitled “Tech-
nical Architecture for Army Command, Control, Communi-
cations, Computers and Intelligence (C4I).”

The goal of our study was to assist the Army in establish-
ing a framework, called a technical architecture (TA), that
would be the basis for the design, development, and acqui-
sition of all Army information systems (tactical, strategic, or
post/campy/station). The TA will enable the Army to (1) achieve
interoperability and interconnectivity among all of its battle-
command systems, thus meeting its knowledge-based oper-
ations objectives; (2) achieve interconnectivity with joint and
coalition forces who are enforcing standards and protocols
that are part of the Army TA; and (3) exploit the rapidly ac-
celerating information technologies being developed in the
private sector. The TA will allow the benefits to be accrued,
while minimizing the risk, complexity, and cost, of acquiring
elements of the Army’s battle-command infrastructure.

During the five months we spent in defining the TA, many
meetings were held throughout the Army community. These
meetings spanned the spectrum of intellectual endeavors from
concept and/or doctrine discussions, to requirements defin-
ition, to in-depth technical debates related to information-sys-
tem technologies. As a result of these discussions, many ideas
were exchanged or changed. These exchanges caused the TA
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to support many of the initiatives related to information tech-
nology that are already underway in the Army and DOD. Con-
versely, the TA study has had a major impact on the direc-
tion, planning, and procurement of information systems and
technologies to support the Force XXI vision and the upcoming
Brigade 96 experiment.

The study has already had a very positive impact. Further-
more, this impact will be long lasting. The TA, when com-
pleted by the Army, will provide the framework that has been
needed, and will continue to be needed to design and pro-
cure information systems. The benefits of this study, however,
would not have been realized had not the Army community
and the ASB worked as a team to define and begin the de-
velopment of the TA. Although many viewpoints were ex-
pressed and in some cases hotly debated, in the end, agree-
ment was reached and appropriate actions were taken.

Of course, timing is critical. The Army’s focus on digitiza-
tion and knowledge-based operations has heightened the long-
standing need for a TA. However, it was the team effort, and
the respect and trust established between the ASB and Army
communities, that have made such remarkable progress pos-
sible toward establishing the TA and migrating Army systems
to comply with it, in such a short time.

The relationship between the Army and its independent
study group, the ASB, has grown and continues to grow strong
over time. The Technical Architecture Summer Study is only
one example of the value of this relationship. We who par-
ticipate on the Army Science Board look forward to our con-
tinuing support of the Army community.

Army Research, Development and Acquisition Bulletin 57




Yuma Proving Ground
Welcomes Armored Gun System

A group of testers from a private firm in San Jose, CA, visited
southwestern Arizona’s U.S. Army Yuma Proving Ground (YPG)
in June 1994 to conduct pre-production firing tests on the Ar-
mored Gun System (AGS). Only six prototypes of the vehicle cur-
rently exist.

United Defense officials initially planned to conduct the firing
tests at nearby Camp Roberts, CA. But when the facility became
unavailable, officials chose to transport the system to YPG for
the tests. Several of the testers had previously worked at the prov-
ing ground and had been favorably impressed with its people
and facilities.

The AGS is a lightweight, air-transportable armored vehicle
which will replace the old M551 Sheridan light tanks used by
airborne forces and will provide direct fire support in light con-
tingency operations. It will meet other light operational re-
quirements including rapid strategic mobility through air trans-
portability.

The AGS carries a crew of three. It mounts a powerful 105mm
main gun equipped with an automatic loading system enabling
it to fire 12 rounds per minute. It is capable of firing all standard
NATO ammunition. The AGS is also equipped with a 7.62mm
machine gun in the turret and another machine gun on top.
Though the standard AGS comes equipped with basic armor pro-
tection, two additional levels with increasingly more protection
are available for specific applications.

The AGS will undergo further extensive testing before it is field-
ed with U.S. forces. Testers plan for it to return to YPG in 1996.

Tanks For the Memories

The US. Army Tank-automotive and Armaments Command
(TACOM) in Warren, MI, is in the process of retiring thousands of
obsolete tanks from the Army inventory. Most of these tanks are from
the post-Korean/post-Vietnam era and have been stored at Anniston
Army Depot, Anniston, AL, for a number of years.

TACOM, in conjunction with the Army Materiel Command, the De-
partment of the Army, the Defense Logistics Agency (DLA), and the
Defense Reutilization and Marketing Service, devised a number of low-
cost, innovative approaches to dealing with these old dinosaurs. The
most effective new approach is to sell these tanks for scrap value.

Initial estimates for the Army to demilitarize these tanks were $25
million. Neither TACOM nor the Army had that level of funding avail-
able. The alternative was to have commercial scrap contractors bid
on the rights to the steel and have them perform the demilitariza-
tion as part of the conditions of sale. Jerry Zalc, chief of the Com-
bat Vehicle Division of the National Inventory Control Point (NICP),
TACOM, stated, “This is a win-win effort for everyone involved. The
contractor receives large amounts of scrap steel; the Army gets rid
of old, unsellable tanks at minimal cost. There is a net profit to the
U.S. Treasury of nearly $2,000 per tank.”

To validate the concept, a pilot program of 125 M48A1 tanks com-
menced in May 1993 and was completed in February 1994. The suc-
cess of this pilot demonstrated that commercial contractors were
interested in bidding, and that the tanks could be turned into scrap
in an economical fashion. This program, in turn, paved the way for
a much larger effort during 1994

On April 26, 1994, a contract was let by the DLA National Sales
Office in Memphis, TN, to demilitarize 1,000 tanks with the possi-
bility of exercising options for up to 2,000 more. Based on lessons
learned from the pilot, this program will be even more cost effec-
tive than the pilot program.

The chief of the M60 Tank Branch (NICP) at TACOM, William L.
Guess, said, “This program is not only good for the Army, but the
taxpayer as well. We've worked real hard with the DLA to minimize
the amount of work that government personnel have to perform and
thereby kept the costs down.”

Zalc added in closing, “These tanks were a key deterrent during
the cold war. It's only fitting that they are now primary examples
of the resinvested government.” This tremendous effort was primarily
accomplished with a two-person team composed of Ken Hiltunen
and Michelle Spisak.

Dausman Retires
Secretary of the Army Togo D. West congratulates Deputy
Assistant Secretary of the Army (Procurement) George E.
Dausman on his retirement after 39 years of government
service.
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RD&A NEWS BRIEFS

Army Research Lab
Develops Holographic Microscope

The Army Research Laboratory (ARL) has developed a real-time trans-
mission holographic microscope with special imaging capabilitics for
largely transparent phase objects such as unstained tissue sections.

The basis of the design is the aberration-correcting capability of phase-
conjugate illumination. The diffracted light from a laser beam transmitted
through the object is recorded in real time as a hologram within a crys-
tal of barium titanate. The phase conjugate of this beam is reconstructed
from the hologram and passed back through the object.

Because of the aberration-removal properties of phase-conjugated il-
luminating, this back-propagating beam does not contain intensity pat-

terns due to diffraction by transparent phase modulating elements in
the object. For this reason. a microscope image of a phase-conjugate il-
luminated object does not contain phase structure details.

To produce phasc details, the phase object is displaced. The original
holographic reconstruction of the transmitted beam is passed back through
the displaced object.

As a result, aberration removal is incomplete and intensity patterns now
appear in the back-propagating beam that then can be imaged. The phase-
conjugate microscope permits viewing of transparent features of speci-
mens used in biomedical applications such as cancer and forensic research.

Commercial industrial applications include quality control inspection
of optical lenses, the study of the combustion process, and semicon-
ductor materials research.

For technology transfer information, contact Norma Vaught at ARL
on (301) 394-2952

Global Paradox:

The Bigger the World Economy,
The More Powerful

Its Smallest Players

By John Naisbitt, William Morrow and
Company, Inc., New York, NY,1994

Reviewed by MAJ Thomas B. Gilbert, an Army Acqui-
sition Corps officer at the U.S. Army Signal Center and
School, Fort Gordon, GA. Gilbert is a frequent contribu-
tor to Army RD&A Bulletin.

Let's see. My trusty U.S. Army dictionary has this to say about para-
dox: “Paradox - 1. a statement or proposition seemingly self-contradic-
tory or absurd, but in reality expressing a possible truth. 2. a self-con-
tradictory and false proposition. 3. any person, thing, or situation exhibiting
an apparently contradictory nature. 4. an opinion or statement contrary
to commonly accepted opinion.”

John Naisbitt is renowned for looking bevond the obvious and de-
riving substantial trend analysis at the macroeconomic level. He is the
author of the best sellers Reinventing the Corporation, Megatrends and
the more recent Megatrends 2000. His forte is the analysis of world-
wide events and their relationships to projected future behavior. He pos-
tulates these trends and makes predictions of future trends. He has been
surprisingly consistent in a majority of his predictions stated in his past
books.

In this tome, John Naisbitt looks at the dynamic forces changing the
world economy. The centerpiece is the telecommunication industry that
is, in his words, “Powering the paradox.”

Telecommunications is the driving force that is simultancously cre-
ating the huge global economy and making its parts smaller and more
powerful.

The author cites four complimentary thrusts that underscore his
thesis:

* Blending of Technologies. The old days of the dedicated telecom-
munications media are passing. These merged technologies will yield per-
sonal communications systems (computers, telephones, and televisions)
that will significantly enhance the power of the small user. We have wit-
nessed the birth of the blended technology in our own home offices.

Your home computer may now answer your telephone, show interac-
tive video displays, communicate on-line with other users across the world,
and, of course, use multiple applications as a computer is expected.

e Strategic Alliances. The successful companies of the future are
the ones that will merge technology today. We are already seeing the
birth and creation of companies that are capitalizing on this convergence
of technology. The web of blended technologies are expanded across
traditional corporate boundaries.

* Creating a Global Network. As the author says, we are “creat-
ing a scamless, global, digital, network of networks.” It sounds almost
as if he was restating the Signal Center’s evolving communications con-
cepts. As interconnectivity options grow, the future will permit the user
to communicate, through multiple media, to anywhere on the globe.

* Personal Telecommunications for Everyone. We can all see
where this is leading. As the user gains the power, interconnectivity,
and access to information, the world will become intertwined in an ever
tightening web of telecommunications. This web is what will power
the Global Paradox simply because it will make no difference where
you are or how large an organization may be. Everyone will have, to a
large degree, mutual access to vast stores of information and the capa-
bility to reach each other.

To those of us working with telecommunications, John Naisbitt has
stated what we could see coming for some time. Several questions now
arise.

* How will we, as military communicators, seize the technological
watershed that is about to take place?

* How will we integrate the commercial technologies into our mil-
itary communications pipes?

* How will we placate the user with his growing, insatiable demand
for access?

* How will we maintain our secure, hardened communications sys-
tems in the face of growing throughput demands while being mandat-
ed to use more commercial means at every turn?

» With commercial imagery and satellite access available to all nations
and militaries, how will we overcome our demising competitive advantage?

Yes, telecommunications is powering the Global Paradox. Yet it has
created a situation where the military now has a paradox of its own.
As the fast-paced telecommunications opportunities grow exponentially,
the military’s options may be inversely proportional to the opportuni-
ties presented. That is, the more options we have to choose, the less
we can afford to dedicate toward any one technology. Historically, we
have procured systems for the long term, and now the life cycle of a
given telecommunications product in measured in months vice years.

As the paradox unfolds, this will be an interesting time to be an Army
communicator.
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Medical R&D Command
Renamed

Shortly before this issue of Army RD&EA
Bulletin was put to press, the bulletin’s ed-
itorial office was informed that the U.S.
Army Medical R&D Command has officially
been renamed the Army Medical Research
and Materiel Command. The name change
is the result of the command’s additional
responsibilities for medical logistics and
health facilities planning for the Army.

Corrections

A small portion of copy was inadvertently dropped from the con-
cluding sentence of the article “Fielding of Paladin M109A6" on page
55 of the September-October issue of Arnty RDEA Bulletin. The sen-
tence should have read “The system is nicknamed Paladin after the
medieval knights who roamed Charlemagne’s empire in defense of
noble causes.”

The captions for the two figures on page 12 (“A Critical Step in
the Production of Quality Composite Parts” by Diane S. Kukich) of
the same issue were transposed. Our apologies for these errors.,
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