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I am given this space each time Army RDEA is published to
use as a “bully pulpit” from which to speak to the acquisition com-
munity and I truly appreciate it. It allows me to highlight areas
and activities that I personally believe are critical to the way we
do business.

We have just started Roadshow IV. It will continue the high-
ly successful series and will ensure that the acquisition workforce
understands and applies the techniques of Acquisition Reform that
have proven successful. I am personally kicking off the event at
each Roadshow location and will give it my highest priority. This
Roadshow covers the need for Acquisition Reform, actions by top
management and the role each of us has to play. The Roadshows
have been so successful that the Navy and Air Force are lever-
aging the idea into their own forums—and giving us credit. There
are two purposes to these Roadshows and they are of equal im-
portance. First is communications. I go to these events to share
my views with you, but it is a two-way street. | expect to learn
from you and incorporate what I learn into what 1 do as the
ASA(RDA). Secondly, we are providing a training and education
opportunity for our workforce. This is critical to the success of
Acquisition Reform and is something we owe all of you.

Roadshow IV is emphasizing our primary role as the acquirers
for the Army which will bring Force XXI to reality. This mission
is especially difficult in an era with no well-defined threat. It is
essential that the Army field a technologically superior force in
the next century no matter what the threat may be. We will have
to make this happen with fewer resources. The trends of the re-
cent past will continue and both manpower and funds will de-
cline. To succeed, we must cut overhead and leverage the sav-
ings into programs. To get to Force XXI we must shoot for overhead
levels comparable to industry—12 to 15 percent. Therefore, we
must be aggressive about Acquisition Reform. Streamlined pro-
grams will get needed equipment into the hands of soldiers soon-
erand at lower cost. A good example is the Precision Lightweight
GPS Receiver. With seven MILSPECs, we reduced the cost 20 per-
cent. Eliminating all MILSPECs could reduce the cost another 17
percent. This is the type of procurement that will get us Force
XXI.

In Washington, 2 number of actions are on-going. The Feder-
al Acquisition Streamlining Act 1994 (FASA 94) was signed into
law at 2 White House ceremony recently. It is a good start and
includes three particularly important features. First is the $100K
threshold on purchases. The ability to make this level acquisition
without burdensome oversight will affect over 90 percent of our
contracts. These actions account for only 10 percent of our to-
tal obligation authority. Think about the effect this will have on
management oversight of the big contracts. We will be able to
do a much better job, where it counts the most, while attaining
a much higher efficiency on the small transactions. Secondly, this
Act broadens the definition of commercial products allowing us
to get what we need from commercial vendors more quickly and
at lower cost. I want you to all be aware that a Priority Process
Action Team is codifying the requirements right now. Since DOD
has been at the forefront of this effort, I expect the new rules to

benefit the Acquisition Reform process. Thirdly, there are new
rules that delimit truth in negotiations. I expect this action to ra-
tionalize greatly the way we do business. This act is a great start.
The old way of doing business is dead in the Army.

A number of initiatives on very specific areas of streamlining
are underway at DOD. The most noted one is the directive signed
by Secretary Perry to eliminate military specifications and stan-
dards and mandate the use of performance-based specifications.
With this bold action, the Secretary turned the present acquisi-
tion system upside down. Performance based specifications and
best value contracting go hand-in-hand. Roadshow IV has great
case studies in these two areas that allow the attendees to work
problems and see how to implement these actions back on the
job.

DOD’s next major initiative is to simplify 5000.1, the man-
agement oversight process. An in-depth Process Action Team is
underway to determine a new set of simplifications for doing busi-
ness. There are other areas to be addressed as well.

The Acquisition Streamlining Act allows the designation of pi-
lot programs and the Army’s is the Fire Support Combined Arms
Tactical Trainer (FSCATT). It will get special relief from federal
rules and regulations even before implementing guidance is pub-
lished. Additionally, JSTARS Ground Station Module, the Advanced
Field Artillery System and the Patriot PAC-3 missile are the Army
lead programs in DOD, receiving the same treatment at DOD that
the federal pilot programs get at the federal level. Clearly, every-
one at every level is looking to do our business better.

In case you don't get the opportunity to participate in a Road-
show, I want each of you in the acquisition business to under-
stand that you are a critical piece of our efforts. My challenge to
you is to analyze your area of work and change what you con-
trol to cut red tape and eliminate low value items. There are some
simple rules to follow: Does it make good business sense? Is it
legal and ethical? Are you willing to be held accountable (or take
credit) for it? Is it consistent with your mission? If you can an-
swer yes to these questions—take action. We will back you up.
Mistakes made in pushing for streamlined performance will be
rewarded, not punished. If you need more power to make it hap-
pen—push it up the line. Keep pushing until it gets to me. Noth-
ing is locked in concrete; everything is achievable.

As I write this, the holidays and the New Year are approach-
ing. There are new challenges and new opportunities on the hori-
zon. There is a new Congress that will shape the way we do busi-
ness. The FY 95 budget appears set and the future looks better
now that the President has committed an additional $25 billion
to the defense budget. All around us large defense firms restructure,
consolidate and merge. New technologies hold out great
promise but demand development. The structure of the force it-
self will change dramatically over the next two years. All of these
things are true but what do they mean to the acquisition com-
munity? Primarily they are validation of the course we have set
for Acquisition Reform. I know that you are interested, as are we
all, in what the mid-term elections may mean to this direction.
As far as Acquisition Reform is concerned, there will be no change!
Reform has nothing to do with Democrats vs. Republicans. Re-
form is mandated by our stewardship of resources, We will not
go back to an era of abundant resources just because the Re-
publicans control Congress and, even if we did, we would still
require Acquisition Reform to properly use any resources and to
remain competitive at home and abroad. Let’s step back a mo-
ment and remind ourselves of the penultimate objective of Ac-
quisition Reform. The objective is to make it easy for the gov-
ernment to acquire anything it needs freely from the commercial
marketplace. Only then, can we take full advantage of what is
happening in the commercial market today. Acquisition Reform
is the right answer and we will continue to implement it no mat-
ter who is in charge.

Gilbert F. Decker
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Force XXl is a new U.S. Army initiative designed to make the mili-
tary more efficient and effective during the next century. The Army
Materiel Command’s focus on Force XXl is the theme of this issue of
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FORCE XXI

By GEN Leon E. Salomon
Commanding General
U.S. Army Materiel Command

“America’s Army, trained and ready,
a strategic force, serving the nation at
home and abroad, capable of decisive vic-
tory into the 21st Century.”

All of us recognize that these words
constitute our Army’s Vision. America’s
Army will continue to be the world’s pre-
mier land force well into the 21st cen-
tury. This concept of America’s Army re-
quires AMC to focus our strategic vision
toward equipping and sustaining Amer-
ica's Army with superior technology and
responsive support. But our objectives
will not materialize without collective
creativity, careful planning, and persis-
tent effort.

Force XXI, the Army'’s reshaping con-
cept for the force of the 21st century,
is the heart of the Army’s redesign effort.
As a related effort, AMC is already es-
tablishing the framework and objectives
for “AMC XXI.” We are restructuring in
order to face the challenges that lie
ahead—we are changing the way we do
business. Our AMC XXI strategic infra-
structure is focused on three core com-
petencies—logistics power projection,
technology generation and application,
and acquisition excellence.

Where we are today must necessari-
ly provide the springboard for where we
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intend to be in the 21st century. How-
ever, we must be careful to balance
downsizing actions and other compo-
nents of change with reshaping actions
within an atmosphere of continuous
process improvement. It is imperative
that, as we focus on the future, we keep
actively aware of issues generated by na-
tional level commissions such as Base Re-
alignment and Closure, Roles and Mis-
sions, and National Performance Review.
Realistically, there are two primary ele-
ments to reshaping—the macro structure
(i.e., facilities, resources, and personnel)
and internal operations (i.e., divestiture,

Where we are today
must necessarily
provide the
springboard

for where we

intend to be in the
21st century.

consolidations, core technologies and out
sourcing).

Today, AMC is well on the way to
meeting our future objectives—We are
doing things better, cheaper, and
smarter. To illustrate:

Better: We have reduced the size of
RFP/Documentation 40-60 percent.

Cheaper: AMC logistics overhead for
secondary item management is the low-
est in the Department of Defense.

Smarter: The ARL Federated Labora-
tory concept promises to combine the
best of Army, industry, and academia in
pursuit of technology goals for the Force
XXI Army.

We are continuing to respond to fu-
ture challenges with this same better,
cheaper, and smarter approach. We are
hard at work in response to the Office
of the Secretary of Defense (OSD) guid-
ance to reduce logistics cycle times 50
percent by the year 2000.

Here are highlights of what we are do-
ing in our three core competencies to
help shape America’s Army through
Force XXI.

» Logistics Power Projection. Ad-
vanced warfighting concepts demand
that we support deployed forces while
reducing in-theater burden. We are
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exploring new distribution concepts
such as “velocity management”—an ag-
ile and flexible way to integrate new
processes and new information tech-
nologies (computers, information pro-
cessing, and telecommunications) into
a unified sustainment process. For ex-
ample, we need better information sys-
tems and smaller, more frequent materiel
and ammunition deliveries to keep pace
with Mobile Strike Forces. Velocity
management and other Force XXI con-
cepts, such as the coexistence of hier-
archical and non-hierarchical command
information structures, will be the driv-
ing factors in logistics management
philosophy. A tool to help us explore the
implications of such new sustainment
concepts—the “Logistics Anchor
Desk”—is taking shape in a collegial en-
terprise comprising AMC Headquarters,
Army Research Laboratory, Advanced Re-
search Projects Agency, US. Army
Transportation Command, Defense Lo-
gistics Agency, and several other orga-
nizations.

» Technology Generation and Ap-
plication. The Army chief of staff views
the Advanced Warfighting Experiments
(AWE) as a primary guide along the path
to new technologies, organizations, and
processes for Force XXI. AMC is a full
partner with the Battle Labs in achiev-
ing AWE success. Our research activities
identify new technology applications and
provide the engineering skills necessary
for conducting scientific experiments.
Our role consists of examining experi-
mental systems and testing new materiel
essential to the support of Force XXI
fielding decisions. In this way, our
command adds value through applica-
tions that help avoid failure and conserve
time, effort, and resources during the
AWE development and experimentation
process. A good example is the initiative
by the Army Communications-Electron-
ics Command to create a Digitization In-
tegration Laboratory. This laboratory pro-
vides a means to assess developmental
battlefield information systems individ-
ually and interoperatively with other sys-
tems through a simulated digitized net-
work.

Current and future operations demand
that our combat systems operate in syn-
chronization across a wide spectrum of
technological sophistication. We are ap-

plying horizontal technology nsertion,
from experience in the Army s 2d Gen-
eration Forward Looking Infrared Kadar
(Sensor) Program, as a model to reduce
the disparity in information technology
between combat systems. But we have
not limited innovation strictly to hard-
ware—we are also creating a Soldicr Sys-
tems Command to integrate system de-
velopment and support for the individual
soldier. These efforts are growing in im-
portance in view of the increasingly so-
phisticated technology being acquired
by potential opposing forces. AMC syn-
chronizes and manages new technolo-
gy insertion to best serve the Army's
needs.

To achieve the best investments for
dwindling research and development re-
sources, we are establishing a Future
Technologies Institute and support a Fed-
erated Laboratory System (o facilitate mia-
neuver resource leveraging among the
government, academic, and industry re-
scarch communities

* Acquisition Excellence. AMC is
committed to streamlining processcs,
rules, and guidelines to maximize the re-
sources that we apply to end products
for the Army and to shorten the cycle
time. Our “Virtual Reality” initatves will
enhance the way we develop. acquire,
and test new systems, through such con-
cepts as virtual factories and a virtual
proving ground.

Force XXI is neither a specific orga-
nization nor a4 particular warhightng doc-
trine. Rather, it is a process of experi-
mentation and exploration of emerging
technologies. Force XXI provides an op-
portunity for research, development. and
acquisition professionals in all levels of
government, industry, and academia to
share in the process of creatuvely trans-
lating new ideas into military capability
in order to overcome the combined ef-
fect that reduced budgets and new chal-
lenges create for our Army AMC is on
board as an active parucipant in this
process and is operating at the center of
this concept. There are no “cut-off dates”
for good ideas—ecach of us can help’
shape and contribute 10 Force XAl
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INTERVIEW WITH GILBERT F. DECKER
ASSISTANT SECRETARY OF THE ARMY
(RESEARCH, DEVELOPMENT AND ACQUISITION)

Q. n what ways does your current management approach
differ from that used while you were employed in private in-
dustry?

A. In general, my current management approach does not dif-
fer at all from that used in private industry. I learned over the years,
starting with Bill Perry [Secretary of Defense]—who was my men-
tor and the founder of ESL Corporation which I later became pres-
ident of—that you really do need team building and collaboration.
You have to keep people informed relative to what the goals are,
you have to solicit their support, and you have to get them to want
to adopt the goals of the organization, without forcing them down
their throat. I think this fundamental principle is true whether it's
a large government bureaucracy or a large industrial bureaucracy.
Occasionally, there will be people in the organization who, for some
reason, just can't adopt the company’s goals. This sometimes hap-
pens regardless of how much you try to bring them on board and
show them the reasons why. It’s similar to a football team where
someone tries to play a solo game and just won't fit into the team.
Fortunately, this only happens rarely.

Effective management requires a team building approach, the abil-
ity to communicate goals, consistent objectives, and getting people
signed up. If people are unwilling to sign up, they are not good team
players. I have never felt a person should abrogate their management
responsibility to “be in charge.” So, in terms of my management style,
I really try to use a team building approach.

4 Army RD&A

Q. what do you bring to this job as a result of your ex-
tensive experience in industry and what do you hope to ac-
complish during your tenure?

A. 1 wouldn't say I am unique because there are a number of
incredibly successful business leaders and managers in this country.
However, having served in the Defense industry for a number of years,
I really do believe 1 have an understanding of how the government
does business. From a business perspective, | have a specific knowl-
edge of how the government buys things and knowledge about its
procurement system, which is unwieldy and awkward. Before my
appointed term here ends, I—like Dr. Perry—would like to make
enough changes in streamlining our buying practices so that we can't
return to our old system. Specifically, I want to incorporate, into as
many programs as possible, new streamlined and simplified mod-
ern management methods such as product and process team ap-
proaches.

Q. Skeptics of the Vice President’s National Performance
Review say that this effort, like those of the past, will prob-
ably produce few results. What is your response?

A. Thar's a fair question. I think a key difference this time is the
very fact that the Vice President—with the honest and full backing
of the President—has decided that one of his main charters, in ad-
dition to his normal Constitutional duties, is to try to make govern-
ment more efficient. Successful companies constantly do the same
thing. The Vice President has entrusted the government’s Secretaries—
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The Army people who are
in the acquisition business
need to look at
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that are being reformed
and get on board

and carry out

the resulting directives.

and particularly those in the Defense Department—to be a big part
of this equation to make managerial reforms. This is the first effort
I am aware of where the Vice President and the President have per-
sonally weighed in on something like this. Yes, previous Presidents
and Vice Presidents have chartered other commissions and have cer-
tainly been behind them. However, this Vice President is doing some
hands-on stuff. When this type of backing comes from the senior
leadership, then there is a good chance of accomplishing something.
I also want to emphasize the importance of having a DOD Secre-
tary named Bill Perry who has the Vice President’s full backing and
is personally devoted to streamlining our acquisition process. Bill
Perry has given his full support to his agents—Dr. Paul Kaminski,
who is the new Under Secretary of Defense for Acquisition and Tech-
nology, to me, the Army Acquisition Executive, and to my counterparts
in the Navy and Air Force. Dr. Perry has given us his full backing
and the authority, without breaking the law, to tear up all the “old
molds™ in order to develop more efficient ways to do things. [, in
turn, have told my own people not to break the law, but break every-
thing else to get something done efficiently. All of this results in a
pretty powerful chain-of<command. I don’t think T have seen that
before in other reform efforts. The Defense Secretary has also gone
to great lengths to work with the White House to get people with
my type of experience. I think all of these things will make a big
difference.

Q. Among DOD’s new ways of doing business is the ef-
fort to eliminate the use of military specifications and stan-
dards in the acquisition of new systems. To what extent can
commercial items realistically meet military needs?

A. On the surface, that is a very straightforward question but
involves several considerations. For the sake of clarity, I will respond
to it in two parts. You used the term “military needs.” Our military
needs, which eventually turn into specific requirements, are some-
times over specified. The Army uses TRADOC as the entity to de-
fine military needs according to doctrine. We then identify specif-
ic requirements to fill a need for an item such as a new armored
vehicle, a helicopter, or a new radio. During this process, the fun-
damental needs don't get traded off enough. So, in many cases, we
tend to over specify the requirement. Once the requirement is ap-
proved, it becomes a stovepipe because we can't re-examine it. Con-
sequently, as we get into development, we realize that in order to
meet the requirement, we have to use a lot of MILSPECS and spend
a lot of money. Unfortunately, we don’t do well in being flexible
enough to moderately relax that requirement yet still have an effective
military system using a readily available item. If we could do this,
we would save a lot of money. So, the problem starts with over spec-
ification of requirements. If we could get a constant interaction, up
front, between the users (TRADOC and DCSOPS) and the develop-
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ers and technology people, we could solve the problem. This team-
work approach would allow the users and developers to see the on-
going tradeoffs and what's happening relative to costs versus orig-
inal requirements. If we could solve this problem, I believe that 80
percent of our requirements could possibly be filled by purchasing
directly from the commercial marketplace. This is particularly true
without using MILSPECS for such things as computers, electronics,
optical systems, and many other items that are critical to the mod-
ern battlefield. This would then leave only about 20 percent of our
items, such as armor and heavy artillery cannons, that would need
to have MILSPECS.

Q. What other suggestions do you have for improving the
Army’s acquisition process?

A. There are several process actions underway as we speak. These
are being coordinated by Colleen Preston, the Deputy Under Sec-
retary of Defense for Acquisition Reform. She is aggressive and is
devoted to streamlining the acquisition process. She is also the in-
dividual who engineered the efforts and maintained the pressure that
resulted in the new procurement reform law. We didn’t get every-
thing we thought we needed relative to legal reform, but whar we
did get is a major step forward. This law was recently signed by Pres-
ident Clinton.

Colleen Preston now has a process action team to insure that we
write good regulations to implement the new acquisition reform leg-
islation. In several areas, these regulations will simplify the process
and the amount of data we have to collect. We, in turn, want the
Army people—especially those involved in contracting and pro-
curement, to adopt these standards. Another process action team,
which has some very sharp Army people on it, is looking at stream-
lining our internal management processes. We have a lot of oppressive
reviews and huge amounts of data collected that really don’t con-
tribute to decisions.

The Army people who are in the acquisition business need to look
at all the processes that are being reformed and get on board and
carry out the resulting directives. I should add that it's necessary to
trust the people who work for you. Problems can’t be solved by peo-
ple who can’t do the job.

All of these actions will hopefully result in a streamlined pro-
curement process and a less oppressive review process. 1 am behind
this one hundred percent.

Q. In view of the ongoing DOD downsizing effort, what
needs to be done to maintain a strong Defense industrial base?

Army RD&A 5




A. Just prior to this interview, I had a discussion with some oth-
er people regarding this same issue. T don’t have a pat answer to
this question, bur I can look at it theoretically. If we are successful
in acquisition reform, where requirements are not over specified and
we can buy commercially, then we won't have an industrial base
problem The result will be a huge industrial base which is main-
tained by the total economy of the country. This should allow us to
focus our R&D dollars on those unique technologies that only the
military needs This includes items such as armor systems, heavy cal
iber cannons. and smart guided missiles. Defining these unique tech-
nological capabilities is a very hard thing to do. Josh Gottbaum, the
Assistant Secretary of Defense for Fconomic Security, and his Deputy
Assistant Director for Industrial Affairs, Dr. Kenneth Flamm, are work-
ing very hard ro define some of the unique technologies that don’t
have a commercial base

So. what we need to do is buy as much as we can from the com-
mercial base and spend our R&D dollars on those things that have
unique technological capabilities

Q. could you comment on the importance of battlefield
digitization as a force multiplier?

A. There is no doubt in my mind, when we look at analyses and
warfare exercises, that it 1s a huge combat multiplier. We hope to
get more definitive proof of thar in the Brigade 96 Exercise. This is
where the Army will equip an entire mechanized brigade with de-
vices that allow specific digiral information to be passed around the
battleficld among individual combat platforms and command and con-
trol elements Specific information will include unit locations, how
fast the umt s moving and the location of the platforms. A barttal-
ion commander will have a display in front of him and will be able
to view. in almost real time, the positions and activities of a platoon
leader in a tank with three other tanks or a platoon leader of a Bradley
Fighting Vehicle or Apache Helicopter Thus, the battalion commander
will have what we refer to as “situational awareness.” He will know,
at any level of detail, where all the blue forces are. He will be able
to control the fire mission and the tempo of the battle through com-
mand and control He will also know where the enemy is. True sit-
uational awareness will allow a number of things to be accomplished.
Real time changes can be made in the maneuver pattern or the fire
missions hefore the enemy can react This will certainly reduce frat-
ricide. which is a big problem

There is something to the fog of war and ground battles— there
is fire artillery, it's messy, and it's smokey. Fyen a tank sometimes
ends up shooting another friendly tank. So, we believe that situa-
rional awareness is going to be a huge combat mllltipljt'r‘.

Q. what individual program casualties do you foresee as
a result of the DOD budget crunch?
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A. The budget situation is depressing. We have properly drawn
down the Defense budget since the wall came down and we have
restructured our forces. The Army is coming down to an end strength
of 10 divisions, less than 500,000 soldiers. Big cuts in civilian per-
sonnel strength are ongoing as we speak. So, at best, there will be
further modest cuts and, at worst, some big cuts in the research,
development and acquisition budget.

Bill Perry and John Deutch are absolutely devoted to making sure
that our current forces are trained and ready and can be sustained,
and that quality of life issues are adequate. So, to make sure these
things happen and we stay ready until the budget improves, a lot
of bills will have to be paid out of procurement accounts. Everyone
is aware of John Deutch’s letter of last August related to which large
programs should be cut

1 think the Army is already down to the bare bones. We have tak-
en our share of hits. It's not a question of fairness, but the dispro-
portionate share of hits. Our two major development programs that
are critical to the Army’s needs are Comanche and the Advanced
Field Artillery System (AFAS). Comanche is the only vehicle I could
find that can truly do short- and long-range reconnaissance and tar-
get acquisition in day, night, all weather and close-to-the-ground en-
vironments. Nothing else can do this. We do need these capabili-
ties in order to see deep and strike deep. Comanche and AFAS could
be vulnerable to the budget knife because the money just isn't there.
[ am optimistic though, that these programs may be spared the knife.
We will go to the mat to try to preserve them.,

Q. Do you believe that adequate funding will continue to
be available for the Army Acquisition Corps?

A. Yes1 do. The Acquisition Corps is a body of skilled military
and civilian acquisition professionals. We may see some reduction
in the number of people in the Acquisition Corps. However, edu-
cation and training of the current force will remain a high priority.
We must maintain the high skill levels of those already in the corps.

Q. 1s there anything else you would like to comment on?

A. Although I have never worked for the government before,
except for my earlier service as a young military officer and in an
advisory capacity as chairman of the Army Science Board, I have al-
ways had a high propensity toward maintaining our national Defense.
If I didn’t believe in a strong Defense, I wouldn’t be in this job. I do
believe the government is big, bureaucratic and inefficient—that's
just the nature of the beast. We have to streamline it as per Vice Pres-
ident Gore’s initiatives. However, having said that, I have found since
my arrival that the Army has a lot of great dedicated people, both
military and civilian, and I am pleased to be here.
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THE

SOLDIER-INFORMATION

Introduction

The confluence of the information tech-
nology revolution and the changes in Defense
force structure associated with the end of the
Cold War have led the Army to adopt a force
modernization strategy that depends heavi-
ly on advances in computers, communica-
tions, and intelligence technology. The
chief of staff of the Army has established five
strategic objectives to guide this modern-

INTERFACE

By MG Wallace C. Arnold
and Dr. Thomas H. Killion

ization. Table 1 presents these objectives and
some contributions of information tech-
nologies toward achieving them.

This modernization is critical to maintaining
the U.S. Army’s technological edge in infor-
mation age warfare. In this new age, the out-
come of warfare increasingly depends on the
acquisition, control, and effective use of
knowledge. This includes gaining knowledge
about the enemy and their disposition, main-

Table 1.
Strategic Objectives and Information Technology.

Strategic Objective

Information Technology Contributions

Win the Information War -

Collection & processing of data

» Distribution of information

» Analysis and assimilation to support
decision making and action

Dominate Maneuver .

Synchronized maneuver and fires

» Simultaneity of action throughout
breadth and depth of battlefield

» Command and control on the move

Execute Precision Strike o

Real-time, accurate targeting
« Precision weapons guidance
o Accurate battle damage assessment

Protect the Force .

Real-time threat data

« Alerts and warnings

« Combat status information

s Shared situational awareness to

minimize fratricide potential
Project & Sustain Combat « Asset management/tracking
Power ¢ Real-time status information

s Support for split-based operations
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taining knowledge concerning friendly forces
and their status, using this knowledge to ef-
fectively target critical enemy nodes (e.g.,
with precision weapons) or to mass fires on
selected targets, and controlling the infor-
mation that the enemy has regarding friend-
ly forces. Such knowledge is essential to max-
imize the impact of massed firepower,
troops, and support resources, when re-
quired.

Moving the Army into the age of infor-
mation warfare presents a number of chal-
lenges. A key part of this process is the re-
cently 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 use of information to allow
the creation of a common, relevant picture
of the battlefield. This will allow command-
ers, staffs, and soldiers at various echelons
to maintain a clear, accurate, and appropri-
ate picture of the battlespace, using a com-
mon data base, and to operate with a short-
ened decision cycle. It will also provide
warfighters and supporters with relevant, real-
time information which allows them to more
effectively conduct operations.

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
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* Policy/Strategy
* Planning Info
* Guidance

:

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. A key part of this inte-
gration is the design of the interface between
the soldier and the information assets that dig-
itization provides.

Soldier-Information
Interface

Many terms have been adopted to refer to
the interface between the human operator
and a system: man-machine interface, human-
system interface, human-computer interface,
and user interface are some of the more com-
mon ones. In considering the issuc of de-
signing interfaces in the context of the dig-
itization initiative, it may be fruitful to think
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Figure 1.

The Soldier Information Interface (Sll).

in terms of the soldier-information interface
(SID). The purpose of using this terminology
is to focus attention on the cognitive aspects
of the SII, as opposed to other characteris-
tics of the interface (e.g., the physical layout
of a computer workstation). Figure 1 illus-
trates some of the aspects of the SII

The SII provides a “window on the bat-
tefield” for multiple users. It can be described
in terms of three general components: (1) the
external interface to (other) battlefield sys-
tems; (2) the embedded processing and dis-
play capabilities, including data bases and in-
formation processing tools; and (3) the
internal interface to the operator or user.

On the external interface side, digitization
has the potential for providing access to a
wide variety of information. Some of the types
of data of interest include friendly and ene-
my force assets and positions, the battlefield
area of operations (including terrain and en-
vironmental data), targeting data, and friend-
ly asset status (e.g., weapons loads, mainte-
nance status, crew status). The utility of

specific information will obviously be a func-
tion of the echelon of command being con-
sidered and the function(s) being per-
formed.

In terms of embedded processing, the SII
will incorporate a variety of tools and data
bases to support the generation and man-
agement of information. Examples include
digital maps of the battlefield area, planning
routines, tactical decision aids, communica-
tions protocols, and data base management
algorithms. These tools will assist the soldier
in analyzing and assimilating the battlefield
situation, examining optional scenarios, and
managing available assets. What is present-
ed to the user must also consider factors such
as national military strategy and policy, guid-
ance from higher headquarters, and other ¢l-
ements that may influence the tactical options
and decision making.

With regard to the internal interface, the
SII must be adaptable to a wide variety of
users. The demands that they make on the
SII will depend upon the current task, the
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function(s) being performed, the echelon of
operations, and so on. Advances in com-
puting, display, and audio technology enable
the generation of a wide variety of visual for-
mats or audio outputs. This has led to the in-
creased use of graphical or pictorial interfaces
that are more “natural” to the non-specialist.
It is crucial that, for any given echelon, the
SII must provide an appropriate representa-
tion of the battlefield, which ensures that high
priority information is conveyed while min-
imizing extranecous or unnecessary infor-
mation. There are also individual differences
between individuals with regard to the for-
mat(s) they prefer. The SII must be adaptable
to these individual preferences as well as to
task demands.

MANPRINT Considerations

The Manpower and Personnel Integration
(MANPRINT) process focuses on integrating
the system with the soldier, based on analy-
ses and trade-offs within and across seven do-
mains. These domains are manpower, per-
sonnel, training, human engineering, system
safety, health hazards, and soldier surviv-
ability. Effective design of the SII will require
careful analyses across these domains to max-
imize benefits and minimize any negative im-
pact on individual operators, maintainers, sup-
porters, the fighting unit, and the force as a
whole. MANPRINT provides a disciplined,
systematic process whose goal is to balance
trade-offs within and across the domains to
achieve optimal overall system performance
and effectiveness and minimize life cycle
costs.

The design and implementation of the SII
has implications in multiple domains. The
most obvious area of concern is of human
engineering. As mentioned earlier, the adop-
tion of the term soldier-information interface
was specifically designed to focus attention
on the cognitive aspects of the interface. Al-
though there is a large literature extant about
human sensory, perceptual and psychomo-
tor performance, design guidelines based on
the cognitive characteristics of users are less
prevalent. This includes such considerations
as mental workload, the level of expertise of
the user, memory limitations, the use of men-
tal models, and decision-making strategies.
The emerging field of cognitive engineering
is attempting to remedy this problem
through the development of principles de-
rived from cognitive science. The goal is to
guide effective designs that exploit the unique
capabilities of the human information proces-
sor while compensating for known limita-
tions.

Mental Models
A useful general approach to thinking about
the SII is in terms of the “mental model(s)”
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of the battlefield situation that it fosters. Men-
tal models are internalized representations of
the external world, which can be used by in-
dividuals to generate and test hypotheses
about alternate courses of action. Such mod-
els enable individuals to project conse-
quences, handle novel situations, and gen-
erally incorporate causal relationships among
objects in the world in their decision mak-
ing. A major purpaose of the SII should be to
ensure that commanders and soldiers develop
accurate, useful mental models of the bat-
tlespace in order to make effective decisions.
This process has been referred to as battle-
space visualization.

An essential element of this process is en-
suring that the soldier has all of the relevant
information in a usable format. The U.S. Army
Research Laboratory (ARL) is currently in-
vestigating the capabilities essential for an in-
tegrated barttlefield intelligence system. Five
essential features have been identified, in-
cluding the commander's intent, the battle-
field area of operations (terrain, weather, etc.),
the current situation, battle analysis tools, and
mission-critical support data. ARL is using a
rapid prototyping tool, called the Com-
mander (and Staff) Visualization Research
Tool (CoVRT), to investigate content and for-
mat issues to support integrated visualization
of the batttlespace. ARL is also investigating
the development of standard symbology to
facilitate communications, reduce confusion,
and ease the transition across systems.

One of the critical issues here is the amount
of information that the operator must
process. This affects cognitive workload as
well as the speed and accuracy of response.
This can be moderated to some extent by op-
erator experience or training. It can also be
manipulated by the degree to which infor-
mation is preprocessed, integrated, or fused
by the system as opposed to being present-
ed in its “raw” form. To the extent that the
system can perform such functions as de-
tection, classification, targeting, communi-
cations formatting (applying appropriate pro-
tocols), and so forth, the load on the
operator can be reduced. However, there are
cases when the operator or commander will
need or wish to have access to unfiltered data,
such as for verification.

Functions Allocation

Another factor in the design of the SII will
be the way that functions are allocated be-
tween the system and the soldier. The in-
corporation of intelligent aids or advanced
data processing and management tools can
reduce the workload of the operator but may
increase dependence on the system. Issues
such as back-up modes of operation and re-
dundancy in the battlefield network in case
key nodes are lost are relevant here.

A major
purpose
of

the

soldier-information

interface
should

be

to ensure
that
commanders
and
soldiers
develop
accurate,
useful
mental
models

of the
battlespace
in

order

to make
effective
decisions.
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Beyond consideration of the individual sol
dier or commander, the design of the SII must
also consider the distributed nature of mod-
ern warfare (decentralized staff, dispersed
planning, command and control on the move,
etc.). The nature of dispersed operations in-
creases the need for a common picture of the
battlefield. Research about group or team
problem solving has demonstrated the crit-
icality of shared perceptions of the situation
and of mutual understanding of appropriate
strategies for response. To operate effectively
as a team, commanders and soldiers must
have a common understanding of the bat-
tlefield situation, a clear perception of ob-
jectives, and a shared understanding of how
resources can be used to achieve them. This
common understanding is essential to suc-
cessful decentralized planning and execution.
The SII can facilitate this understanding
through a common picture of the battlefield
and clear indication of the commander's
intent.

Training

Closely related to the issues inherent in hu-
man engineering are those related to the train-
ing domain. There are clearly trade-offs be-
tween design complexity and training
requirements. The use of “natural” display for-
mats (e.g., graphics, plain text), menu-
based architectures, and other such tech-
niques can reduce the level of sophistication
required by the user. However, what is ap-
propriate for the experienced operator may
be quite different from what is useful for the
novice. Knowledge that has been gleaned re-
garding the development and nature of ex-
pertise can aid in the design of appropriate
training programs. The SII also offers the po-
tential for enhanced training. Through the use
of embedded training and use of the SII as
a window into the distributed interactive sim-
ulation (DIS) environment, the SII can be an
effective tool for training and maintaining crit-
ical skills. Leadership training must also evolve
to incorporate the increased variety of in-
formation and battle management tools, the
various formats available, and the use of the
SII. The development of battlespace visual-
ization skills will need to be emphasized. The
Army Research Institue (ARI) is currently ex-
ploring innovative methods and tools for train-
ing these skills.

In addition to individual training, team train-
ing will be critical to successful use of the
capabilities provided through the SII. The na-
ture of dispersed planning and operations will
require the people involved to have the nec-
essary team skills to prepare them to con-
tribute effectively. Experience has shown the
importance of specific training for team de-
cision-making skills. The importance of
such skills will increase as the fluid nature
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of battlefield organizations increases (i.e., as
units are “mixed and matched” to meet the
greater variety of missions, individuals will
be required to be better prepared to rapid-
ly become effective players in emerging
teams).

Soldier Survivability

In the soldier survivability domain, the de-
sign of the SII has several major implications.
The first is the contributions that can be made
to fratricide reduction through enhanced sit-
uational awareness and special alerts or warn-
ings that may be used to signal potential in-
cidents (e.g., targeting of friendly entities).
The second relates to the issue of operator
workload and fatigue. Effective design of the
SII should minimize the cognitive load on the
operator, reducing mental and physical fa-
tigue and thereby enhancing overall perfor-
mance. Finally, the use of effective alerts and
warnings can enhance crew survivability
through increased awareness of enemy sen-
sor and targeting activities.

Finally, the design of the SII generates trade-
offs in the manpower and personnel domains.
The notion of the decentralized staff becomes
more feasible and more likely in the digiti-
zation era. The structure and manning of that
staff will obviously be directly affected by the
design and capabilities of the SII. Increasing
the automated analysis and assimilation ca-
pabilities of the SII may reduce manning re-
quirements and/or the skill requirements of
individual staff personnel. Any reallocation
of functions may also affect the military oc-
cupational specialty (MOS) requirements for
specific positions or change the training re-
quirements for those MOSs (e.g., to include
basic computer skills). In addition, the po-
tential need for redundant capabilities across
systems to adapt to the loss of key nodes has
definite implications for the variey of skills
that the individual operator must develop and
sustain. The use of increasingly complex soft-
ware tools also has implications for mainte-
nance personnel requirements, in terms of
the sophistication of software support per-
sonnel. These are the types of trade-offs that
must be considered in implementing an ef-
fective SII. There are clearly force structure
implications involved here in terms of the
structure of MOSs and the relative demand
for specific types of individuals. Operating
and maintaining digital systems will demand
quality personnel with the intelligence and
skills to handle these advanced technologies.

Conclusions

Digitization of the battlefield offers sig-
nificant promise and challenges for the sol-
dier. A key component in the digitization
process is the interface between the opera-
tor and the digitization subsystem—the sol-

dier-information interface. In the design of
the SII, the MANPRINT process is critical to
ensure that the maximum benefit is achieved.
Domain analyses will be required to identi-
fy and address the kinds of critical issues that
were discussed previously. Research will also
be required in specific areas to support rec-
ommendations for solutions to key challenges
such as effective information formatting,
avoidance of soldier overload, and develop-
ment of effective training strategies. The op-
timal use of these emerging capabilities will
depend upon the availability of quality sol-
diers who are prepared to employ these ad-
vanced technologies. The design of the SII
will need to consider the force structure im-
plications inherent in this key component of
the Army’s modernization strategy.
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Force XXI

AMERICA’S ARMY. . .

INTO THE

21ST CENTURY

Explaining the

Army Chief of Staff’'s Message

The Vision

A significant challenge facing the U.S. Army
today is ensuring that the Army story is heard
and understood. The U.S. Army is doing some-
thing that no other Army has done before:
While reducing its size, it is increasing its abil-
ity to fight. Total obligation authority is down,
dollars are down, and the size of the Army
is comparable to that of the late 1930s. Yert,
missions are up significantly. Bosnia, Soma-
lia, Rwanda, Haiti, Kuwait, and Korea are pre-
mier examples. Civil operations other than
war, such as floods, hurricanes and earth-
quakes, have also been significant. Simulta-
neously, the Army is leading the way to un-
precedented warfighting capabilities and
readiness. Everyone, from Capitol Hill, to the
taxpayer, to the soldier, and to the grade
school child who is tomorrow's command-
er, must understand that the Army is small-
er, but more powerful than any army in his-
tory, and improving. We are on the brink of
implementing technologies with astounding
potential. It must be made clear that our Army
is on a deliberate course to bring warfare into
the information age and change forever the
very essence of what conducting war is.

This is not “pie-in-the-sky.” This is hap-
pening as you read these words. The Army
is transforming itself from an industrial-age
force to an information-age force. The com-
mitment and initiatives to change from with-
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By Thomas G. Conway

in are inspiring. The plans being made are
awesome, and the vision, when fully un-
derstood, is breathtaking. The vision is
Force XXI.

Unveiling the Vision

In a message to all Army commanders, dat-
ed March 8, 1994, Army Chief of Staff GEN
Gordon R. Sullivan unveiled the vision and
methodology for building the force for the
21st century—Force XXI. By March 1994, the
Army had already invested four years in re-
engineering many of the major commands
(MACOMSs), maintained training and readiness
rates, and successfully shifted the intellectual
and physical posture from the Cold War to
looking beyond the industrial age. What lies
beyond is shaped in the March 8 message.
Important aspects of Force XXI are crafted
in terms of what could be and how the Army
will build a bridge into the future, based upon
capabilities provided by modern and emerg-
ing technology. This article explains the Army
chief of staff's message, his vision, and his
direction to the Army. The message makes
it clear that it is time to redesign the force
to better leverage the power of the people
that make up the U.S. Army and to better
leverage the power of technology. Re-
designing the force will impact, above all, the
force structure.

It must be
made clear
that our Army
iIson a
deliberate course
to bring
warfare

into the
information age
and change
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the very
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of what
conducting
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Force XXI

Structure

Right now, no one knows what Force XXI
will look like. However, Force XXI will be
organized around the acquisition, processing
and dissemination of information in order to
dominate, control and win in the battle space.
Units will rely on electronic connectivity, vs.
geographic or physical connectivity.

Initial design of the fighting force will be
centered around the division, then expand-
ed. We must be prepared, however, for the
concept of the division to be altered signif-
icantly. Force XXI requires reconceptual-
ization and redesign of the force at all ech-
elons including reserves, civilians and the
industrial base. A holistic perspective is re-
quired in order to make real changes.

Force structure will be based upon capa-
bilities, not specific threat scenarios. Force
XXI will be flexible, allowing modularity and
agility—versatility in purpose and mission
with higher leader-to-led ratio. Adaptive plan-
ning and innovative force packaging from
readiness pools will allow versatility and agili-
ty in mission execution. Harnessing tech-
nology for Force XXI will not only influence
force structure, technology will also influence
how the force will operate.

12 Army RD&A

Operations

Focus is on enhanced capabilities for the
force to be more lethal, more deployable and
more sustainable. This is predicated upon
rescoping the modernization vision to as-
similate post industrial-age technology. Fore-
most, Force XXI will be digitized. Heavy re-
liance is placed on electronic connectivity
in order to have a truly information-based
edge. Information-based battle command is
key. Responsibility will remain hierarchical
and cannot be distributed. However, orga-
nizations will probably not remain hierar-
chical in a traditional sense. We must think
about its capabilities in terms of battle com-
mand and battle space, with controlling bat-
tlefield tempo being the objective. Force XXI
will be able to execute, mount and recover
from operations simultaneously. Battle com-
mand and battle space are evolving concepts
and, in order to fully prescribe operational
doctrine, we must develop these concepts
as we go. We must be prepared to adjust as
necessary. Operations Other Than War will
be critical, as will be the Army’s ability to ex-
ploit non-lethal weapons technology.

Role of Louisiana Maneuvers
(LAM)

LAM is the Army’s institutionalized way of
changing itself. The process is patterned af-
ter the methodology that was used to get the
U.S. Army ready for World War II. In the late
1930s, the General Headquarters Exercises,
dubbed “Louisiana Maneuvers,” proved to be
successful in applying a cogent methodolo-
gy during a significant buildup in a relative-
ly short time. Modern LAM is similar. It is a
process that applies a cogent methodology
during a significant drawdown in a relative-
ly short time. LAM will synchronize three axes
forming the path to Force XXI.

Path to Force XXI

“Digitization,” “Joint Venture,” and “T'able
of Distribution and Allowances (TDA)/Insti-
tutional Army” are the three axes of the path
to Force XXI. Efforts along these axes will
be both sequential and simultaneous.

Digitization. Creation of the Army Digi-
tization Office by GEN Sullivan initiated the
Army’s concerted effort to integrate digital
technology across the force incrementally:
Brigade 96; Division 97; and Corps 99. With
digitization, the full power of modern tech-
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nology can be exploited through:

¢ Synchronization of direct and indirect fire
to unleash unparalleled lethality;

¢ On-demand logistics/sustainment, con-
tingency planning and automated reconsti-
tution of forces;

* Greatly improved combat ID; and

¢ Better control of the battlefield opera-
tional tempo.

Joint Venture. Design of operating forces
will be performed under the Joint Venture
axis with the commanding general, U.S. Army
Training and Doctrine Command (TRADOC),
as lead. The U.S. Army Materiel Command,
U.S. Army Forces Command, U.S. Army In-
telligence and Security Command, U.S.
Army Information Systems Command, U.S.
Army Medical Command and the Army staff
are partners under the Joint Venture axis. Oth-
er MACOMS will participate, depending upon
particular issues. What will the fighting force
look like in the year 20107 This is the ques-
tion that Joint Venture must answer.

TDA/Institutional Army. Refocusing of
the Army is placed under the lead of the Army
deputy chief of staff for operations and plans.
This is a total Army plan, including the civil-
ian and reserve sectors. Force XXI structure
will be predicated on experiment. Getting
to Force XXI will be an iterative process of
hypothesis, experiment and decision for doc-
trinal, materiel and organizational changes.
As a means to explore concepts evolving un-
der these axes, five Center of Gravity Ad-
vanced Warfighting Experiments are currently
approved: Mobile Strike Force; Focus Dis-
patch; Theater Missile Defense; Joint Readi-
ness Training Center (96-02); and Synthetic
Theater of War - Europe.

Close integration of live, constructive and
virtual simulations will be used to continu-
ally lead us to improved units capable of as-
similating technology as the units evolve, Use
will be made of information-age processes to
create the information-age fighting force. De-
cisions will influence resourcing initiatives
for the program objective memorandum. The
goal is to make fielding decisions for imple-
mentation before the turn of the century.

Supporting Documents

The following documents are used to bring
together the warfighter requirements and the
necessary technology to achieve Force XXI.

* The TRADOC Pamphlet (P) 525-5
FORCE XXI OPERATIONS: A Concept for the
Evolution of Full-Dimensional Operations
for the Strategic Army of the Early Twen-
ty-First Century (Aug. 1, 1994) is the cor-
nerstone of Force XXI operations. It articu-
lates the future capabilities and general
requirements for information-based war-
fare. Although conceptual and a living, evolv-
ing document, TRADOC-P 525-5 puts the
“mark on the wall” to initiate Force XXI de-
velopment. Describing the conceptual foun-
dations for the conduct of future operations
in war and operations other than war,
TRADOC-P 525-5 provides a vision of future
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Close integration

of live, constructive
and virtual
simulations will be
used to continually
lead us to improved
units capable of
assimilating
technology as the
units evolve.

conflict for the development of supporting
concepts, programs, experiments and ini-
tiatives. Aspects of Force XXI are couched
in the following terms: doctrine, training,
leader development, organizations, materiel
and soldiers (DTLOMS). The DTLOMS are the
building blocks of Force XXI.

e Force XXI Division Organizational and
Operational Concept (Oct. 1, 1994). This or-
ganizational and operational plan is
TRADOC s vision for the design of Force XXI
divisions.

e Defense Science and Technology Strai-
egy (Department of Defense director, Defense
research and engineering, September 1994)
and STAR 21 Strategic Technologies for the
Army of the Twenty-First Century (Board of
Army Science and Technology Commission
on Engineering and Technical Systems Na-
tional Research Council, 1992): Relevant tech-
nologies for the future are captured in these
documents.

® The Army Science and Technology Mas-
ter Plan (assistant secretary of the Army (re-
search, development and acquisition)): Re-
vised annually, it serves as a more near-term
strategy for technology investment.

Vision Evolving

Every element in the Army chain of com-
mand is developing a vision for what Force
XXI means to their command. The vision of
what Force XXI means to AMC is clear. The
U.S. Army Materiel Command has been re-
engineered around its three core compe-
tencies:

* Technology Generation and Applica-
tion—Modernization is no longer charac-
terized by weapon systems, but by capabil-
ities afforded through inserting technologies.

¢ Logistics Power Projection—Power pro-
jection logistics requires a higher level of agili-
ty in planning and execution than in the past.

» Acquisition Excellence—Streamlined
acquisition and assimilation of technology will

allow rapid achievement of Force XXI ca-
pabilities.

An early success that brings together all
three competencies is the Logistics Anchor
Desk (LAD) shown at the October 1994
AUSA. State-of-the-art technology has been
harnessed to provide the future logistician,
at all levels of command, a common logistics
picture. Total asset visibility, contingency
planning and simultaneous reconstitution are
three main features that LAD will provide
through electronic connectivity, between and
among echelons.

Turning Point and Risk

None of the changes that have occurred
are by accident. A turning point has been
reached and we cannot go back. The Army
is not shy about reshaping the force struc-
ture to respond to the need for change. Re-
designing the total force is the most critical
stage. There is risk associated with reducing
the size and redundancy from the Cold War
bias of attrition. Risks associated with a lean-
er force must be understood, accommodat-
ed and managed.

Evolving toward Force XXI is about con-
trolling our destiny—the destiny of the Army.
Knowledge-based warfare is not a new con-
cept. In his book, Infinite in All Directions,
Freeman Dyson predicted in 1985, “As a re-
sult of the development of technology, war-
fare becomes more and more a battle of in-
formation rather than a battle of firepower.”
However, it has never been attempted at the
level we are pursuing.

It is becoming a reality, and as we move
forward we must be cautious. There is a risk
with changing the very essence of the Amer-
ican Army. There is however, a greater risk
in not taking the initiative—in not control-
ling our own destiny. GEN Sullivan made a
commitment: “No more Task Force Smiths,”
which means that as the Army gets smaller,
readiness rates will not fall. The plain truth
is that soldiers die when readiness rates are
low. Force XXI will ensure that as the Army
reduces in size, it will, in fact, increase in
lethality, survivability and deployability.
America’s Army is moving into the 21st Cen-
tury...today.

THOMAS G. CONWAY is a staff dc-
tion officer in Headquariers, U.S.
Army Materiel Command, Louisiana
Maneuvers Task Force. He is a reg-
istered professional engineer with a
B.S. degree in mechanical engi-
neering and an M.S. degree in bio-
medical engineering. He also holds
patents in the area of radiation beat
transfer.
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U.S. Army Research Office...

RESEARCH EFFORTS
FOR FORCE XXI

Introduction

The Force XXI concept lays the foundation
for the 21st century Army—an Army digitized
and redesigned to achieve land force domi-
nance in the information age.

The goals established for Force XXI by
Army Chief of Staff GEN Gordon R. Sullivan
include the creation of a digitized brigade by
1996, a digitized division by 1997, and a dig-
itized corps by 1999. These goals will be ac-
complished utilizing current “off-the-shelf”
technology and systems. One common rule
of thumb for basic research is that it gener-
ally takes from 10 to 20 years to realize re-
sults and the first practical applications. In
this sense, ARO, since the late 1970s, has been
sponsoring research in support of the tech-
nologies to be vertically and horizontally in-
tegrated into the formative stages of Force
XXI. The ARO has also been assigned the lead
such as the Advanced Concepts and Tech-
nology (ACT) 1I Program and the Small Busi-

By David Seitz
and Dr. Gerald lafrate

ness Innovation Research/Small Business
Technology Transfer (SBIR/STTR) Program,
which develop and demonstrate innovative
technologies for accelerated insertion into
Force XXI applications.

An excellent example of the difference that
technology can make is the advent of the
Global Positioning System (GPS) and its use
by coalition troops in Operation Desert Storm.
The simple fact of being able to locate and
accurately pre-position units on the move and
in realtime on the essentially featureless
desert terrain gave coalition forces a tremen-
dous advantage in concentrating forces and
synchronizing attacks. Realization of Force

Table 1.
ARO Research Efforts In Support of Force XXI.

MATHEMATICS & COMPUTER SCIENCES
High Performance Computing

Data Compression and Fusion

Information Fusion and Processing

Artificial Intelligence/Decision Aids
Distributed Data Base Management
Stochastic Models for Uncertainty

Algebraic & Geometric Methods for
Terrain Analysis

Algebraic & Geometric Methods for
Information Management

Automated, Low Cost, Soffware
Production

Non-Linear Dynamic Modeling

Advanced Algorithms and Graphics
Technology

Virtual Redlity

PHYSICS & ELECTRONICS

High Frequency Microelectronics

Millimeter Wave Integrated Circuits

Nanometer-Scale Optics and Electronics

Nanoscale Fabrication and Defect
Engineering

Photanics and Opto-Electronic Imaging

Phased Array and Adaptive Antennas

Optical Communications

Digital and Acousto-Optic Signal Processing

Mutti-Sensor Fusion

Automated Image Recognifion and
Compression

Lightweight, Affordable Power Sources
and Displays

Milimeter Wave Imaging Technology

Directed Energy and EMP Survivable
Optics and Electronics
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XXI technology initiatives will result in greater
advantages for Army forces in effectively re-
solving conflicts well into the next century.
This envisions connecting all force elements:
maneuver Force XXI, combat support, and
combat service support forces, at or near the
forward edge of the battlefield through the
use of advanced computers connected in a
wireless, mobile communications network.
Control and synchronization will be affect-
ed through a seamless, digital, technical in-
formation architecture designed to exchange
voice, text, data, graphic information and
video input in near real-time environment.
This network would result in shared situa-
tional awareness at all levels of command and
control, while affording commanders the op-
portunity to conduct operations at an un-
precedented and unmatchable battle tempo.

The underlying basic scientific research
sponsored by ARO today will influence the
course our Army pursues in the evolution-
ary development of Force XXI. Basic research,
primarily in electronics, physics, mathematics
and computer science, will result in the im-
proved and upgraded “second generation”
assets required to assure continued battlefield
preeminence in the early decades of the 21st
century. Table 1 is a list of research efforts
currently sponsored by ARO that directly sup-
port known Force XXI goals. This article will
address three areas of great importance to
the future of Force XXI.

Communication Networks
The first of these areas, communication net-
works, lies at the very heart of the Force XXI
requirements concept and is absolutely es-
sential to the implementation of the digital
battlefield. Research challenges include the
design of network architectures and adaptive
protocols with distributed control for a high-
ly dynamic, mobile Army network providing
cellular-like service in the field. Another ex-
ample is network protocols which maintain
message routing and transmission scheduling
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Protect the Force —

when nodes are interdicted or communica-
tion links drop out. Control must be dis-
tributed, not centralized, to avoid the cata-
strophic network failure that would occur if
the enemy could target a central control node.
A final example is adaptive antenna tech-
nology which promises to provide lower
probability of intercept transmissions, pow-
er conservation, wider bandwidth channels,
and frequency reuse allowing increased vol-
ume and quality of data transmitted.

21st Century Land Warrior
The second of these areas is the 21st Cen-
tury Land Warrior concept. While the initial
goals for implementing Force XXI will involve
the netting of command and control assets
with air ‘and ground vehicles, the ultimate
goals will involve the inclusion of the indi-
vidual land warrior as a component of the
battlefield network. The weight, size, pro-
cessing power density, and electrical pow-
er requirements for the individual soldier’s
equipment will be more difficult to achieve
than those that can be sustained on vehicles.
These power sources must be lightweight,
compact manportable units. Figure 1 illus-
trates the total impact that current ARO work
is expected to have on the 21st Century Land
‘Warrior, but no areas are more important than
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Figure 1.

those aimed at integrating the individual sol-
dier into the Force XXI concept, including
advanced sensors, nanoscale, electronics,
opto-clectronics, advanced software, light-
weight displays and mobile power sources.
All these will be key factors in enhancing the
individual soldier’s capability and achieving
unit land force dominance.

Advanced Distributed
Simulation

The third area relates to Advanced Dis-
tributed Simulation (ADS). The ADS provides
for simultaneously linking synthetic opera-
tional networks to maintain the warfighter
and soldier “in the loop” from conceptual de-
velopment through fielding. By using ADS,
the Army will train exactly as it intends to
fight, by bringing the Services together to train
and execute joint warfighting. Such increased
attention to interoperability and joint force
integration over the full spectrum of warfight-
ing will result in an increased role for simu-
lation in terms of developing and sustaining
readiness while reducing acquisition cycle
time. In addition to its importance in the joint
operations and training arenas, ADS will be
the key technology in determining and ana-
lyzing alternatives for digitizing the battlefield.
Advances in modeling and simulation tech-

21st Century Land Warrior

niques are needed to assess changes in doc-
trine and tactics and to determine the cost
effectiveness of new systems for the battle-
field.

Conclusion

ARO research in the areas of synthetic en-
vironments, computational modeling, virtu-
al reality and hybrid systems will result in im-
proved ADS systems, in which leaders and
decision makers can place their trust and con-
fidence. These issues of trust and confidence
are the keystone of Force XXI—THEY WILL
CHANGE THE WAY THE ARMY CHANGES.

DAVID SEITZ is a member of the
Technology Integration Office at the
Army Research Office. He holds a
bachelor’s degree in chemistry from
the University of Georgia.

DR. GERALD IAFRATE is director
of the Army Research Office. He holds
a Ph.D. in physics from the Poly-
technic Institute of Brookiyn.
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ARMY RESEARCH
LABORATORY
CONTRIBUTION
TO FORCE XXl

The U.S. Army Research Laboratory (ARL)
is “reinventing” itself as a result of changes
in the external environment, and the chal-
lenges posed by the Army chief of staff’s Force
XXI initiative. This reorganization and re-
structuring will allow ARL to remain the Army
Materiel Command’s (AMC) preeminent re-
search organization during this period of
change and turbulence, while providing the
technologies that underpin Force XXI.

Background

The post-Cold War environment is strik-
ingly different from that of the 70s and 80s.
While the Army’s basic missions have not
changed, the downsizing of Defense has
forced a rethinking of the means to support
those missions in a power projection Army.
Downsizing has also led to a work overload
in government, industry and university re-
search and development organizations. This,
in turn, exacerbates the competition between
government (in-house) and private sector
(contract) research to meet future Army
needs. Finally, the explosion in information
technology has provided many new oppor-
tunities for basic and applied research. It was
obvious that ARL had to change to meet these
challenges and opportunities, but how
could we best preserve the capabilities of our
talented workforce, while gaining greater ac-
cess to the best of the nation’s technology
resources?

The Federated ARL

The federated ARL will have a unique struc-
ture. ARL will rely on industry and academia
where the technological center-of-gravity and
dual-use potential of the technologies give
the private sector the lead. ARL will forge di-
rect associations with these external orga-
nizations. Rather than the arms-length trans-
actions normal in government contracting,
these organizations will be partners in a “fed-
erated” ARL, in effect, branches or even full
divisions of our larger organization. At the
same time, ARL will maintain a strong in-
house capability for construction authorized
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as part of the Base Realignment And Closure
consolidation. The intent is to create world-
class facilities that will be the cornerstone of
an “open laboratory,” where our federated
partners can perform state-of-the-art re-
search alongside our own employees, while
other ARL researchers are working at the fa-
cilities of our industry and academic associ-
ates. Overall, this concept will expand the
routes of technology transfer, both into the
Army's weapon system development and
from our labs to the private sector.

This concept of operation follows the rec-
ommendations of a National Research Coun-
cil study sponsored by the commander of
AMC. Comments on the Federated Lab pro-
posal from Headquarters, Department of the
Army, the Office of the Secretary of Defense,
and members of Congress have been uni-
versally favorable.

ARL Focus

The Army chief of staff has identified the
key parameters for Force XXI. These include
information-based battle command, and
forces that are more lethal, deployable, sus-
tainable, versatile and effective. At ARL, we
have focused our efforts on the technologies
that will provide these characteristics to the
Army of the 21st century. These technolo-
gy areas are: digitization and communications
science; armor and armaments; the soldier
system; air and ground vehicle technology;
and survivability and lethality analysis. In ad-
dition, ARL’s new organization will include
a Physical Sciences Directorate, to execute
research of the basic sciences that provide
a foundation for leap-ahead technologies. The
following is an outline of the program ARL
will pursue to allow Force XXI to be all that
the chief of staff expects,

Digitization and
Communications Science

This technical area supports the Army chief
of staff’s first objective—winning the infor-
mation war. ARL will provide the fundamental
science necessary to exploit the information

technology explosion, close the opportuni-
ty gap that exists between military and com-
mercial information systems, and digitize the
battlefield for Force XXI. ARL will take cut-
ting-edge private-sector technologies and ap-
ply them to the unique military environment
in four areas:

Sensing. To have an automated, near-per-
fect view of the battlefield during the day or
night and in adverse weather conditions, ARL
will integrate advanced sensor concepts with
new signal/data processors and communi-
cations hardware in low-cost, low-power,
miniaturized packages. Technical challenges
include effective automatic target recognition
and realtime fusion of data from multiple
SENSOTS.

Distribution. The secure movement of in-
formation in a hostile environment requires
information distribution systems to use very
high bandwidth, state-of-the-art commercial
products, as well as computationally inten-
sive approaches that require less commu-
nications in exchange for access to more
processing power. ARL will combine com-
munications issues with database issues in an
approach where the process of data ab-
straction replaces common message formats
as the key factor in the integration of mili-
tary application programs as used in trans-
action-based distribution schemes.

Analysis. To tarn combat information into
knowledge in real-time, ARL will investigate
processes that provide reasoning at multiple
levels of abstraction and which cooperatively
process information from sensor through key
tactical event levels to aid the tactical deci-
sion process.

Assimilation. To convert knowledge into
action by providing a proper human-com-
puter interface, ARL will measure the abili-
ty of the soldier to assimilate information in
a stressful environment, and provide concepts
and technologies to present and transfer bat-
tlefield knowledge to the warfighter.

Armor and Armaments

The key focus of the armor and armaments
technical area is enhancement of technolo-
gies for increased lethality and survivability
of Army weapons systems. Operation Desert
Storm and other conflicts have demonstrat-
ed the effectiveness of the precision weapon
systems and high performance armor pro-
tection currently in the Army inventory. The
goal of ARL's research is to allow the Army
to maintain the qualitative edge in these
uniquely military technologies. Areas of em-
phasis include:

Computational Mechanics. This includes
modeling of launch, flight and target inter-
action. These algorithms are designed to pro-
vide a greater fundamental understanding of
projectile/target interaction phenomena.
This better understanding will translate into
guidance for improving the performance of
future armor and anti-armor systems. In ad-
dition, it will supply critical basic informa-
tion on vulnerability and lethality predictive

January—February 1995




R

methodologies.

Armor Materials and Systems. The intent
here is to improve the performance of ultra-
light, light and heavy armor. ARL is developing
and evaluating new, improved and low-cost
metals and ceramics, as well as composite ar-
mor materials. In addition, ARL will develop
the technologies (sensors and defeat mech-
anisms) that provide active protection.

Soldier System

The individual soldier has always been the
focus of the Army’s research efforts, ARL must
assure that the soldier can operate effectively
on the high-tech battlefield and survive in its
lethal environment while reducing equipment
weight and workload. ARL efforts in this area
focus on modeling and simulation of the sol-
dier and the soldier’s environment and on de-
veloping lightweight power sources for the
many electronic systems that the soldier will
carry. Focus areas include:

Simuilation. This capability will support the
individual soldier as a fighting system. The
effort will include virtual reality devices, pro-
tocols and software to permit the individual
soldier to interact with the electronic bat-
tlefield environment, and realistic comput-
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er-generated individual combatants with
software to aggregate and disaggregate small
fighting units using human figure models.

Soldier Performance. This relates to quan-
tification of individual soldier mobility, sus-
tainability and performance. The extent and
impact of individual soldier enhancements,
as related to lethality, mobility, and sustain-
ability, elude accurate quantification. This ef-
fort will establish human factors design guide-
lines, measures of individual performance and
measures of effectiveness.

Power Sources. The emphasis is on light-
weight, portable power sources. ARL will de-
velop primary and rechargeable battery cell
technology comprising high-energy electrode
materials and compatible liquid or solid elec-
trolytes. ARL will also develop fuel cell tech-
nology using improved high-conductivity sol-
id electrolytes and electrocatalysts that
enable the use of liquid fuels.

Air and Ground Vehicle
Technology

ARL develops the technologies needed to
extend the life of current combat vehicles,
and to shorten the design and development
cycle and enable flexible, affordable manu-

facture of the next generation of equipment.
This will improve the deployability, sus-
tainability and versatility of all Army platforms.
Technologies being considered include:

Manufacturing Technology. Prototype en-
vironments for manufacturing processes
are very important. ARL will use high-per-
formance computers and distributed inter-
active simulation to address materiel devel-
opment and acquisition issues such as
flexibility of manufacture, dualuse tech-
nologies, military vs. commercial specifica-
tions, rapid prototyping and the virtual fac-
tory. Expert system and neural net technology
will facilitate the economical production of
high quality parts/components the first time
every time.

Propuision Technology. Emphasis is on
component-level technology and validated ad-
vanced concepts. As part of a tri-Service ef-
fort, ARL will develop improved gas turbine
aerodynamic components to enable doubling
of propulsion capability and 40 percent re-
duction in fuel consumption.

Structures Technology. Efforts are geared
to quantifying the trade-offs among weight,
strength and cost of advanced composite
structures. ARL will assess structural issues
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in composite structures. ARL will assess struc-
tural issues in composites manufacturing and
processing, and develop formal design op-
timization tools for multi-disciplinary analy-
sis for lighter, safer and more survivable
structures.

Survivability and

ARL is responsible for the development of
vulnerability, lethality and survivability as-
sessments of all fielded and developmental
Army weapon systems. Efforts include phys-
ical, electronic and nuclear, biological and
chemical vulnerability assessments of U.S. and
adversary systems, which are provided to
Army decision makers to support acquisition
decisions. In support of this task, ARL must
develop tools that allow these assessments
to be performed efficiently, and the results
to be authoritative. This effort will insure the
continued superiority of Army weapon
systems.

Physical Sciences Directorate

Underlying all of the core technology ar-
eas are the basic sciences that provide a foun-
dation for leap-ahead technologies. Basic re-
search efforts are spread throughout ARL's
directorates, but there was a need to focus
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more acutely on certain pervasive technol-
ogy areas. For this reason, ARL is creating a
Physical Sciences Directorate that will con-
centrate resources on the following key re-
search areas:

» Solid State Physics—Solid state mate-
rials research for terahertz information trans-
mission, surveillance and electronic warfare
applications; Multi-wavelength lasers as
sources for optical countermeasures; Non-lin-
ear optics to provide laser protection for eyes
and optical sensors; and Phosphors and di-
electrics for flat panel micro-displays for
ground and airborne applications.

* Nanotechnology—Nanoscale eclec-
tronics and optoelectronics for teraflop
processors, steerable radiators and infrared
image processing; and Discovery and ex-
ploitation of quantum phenomena and atom-
ic level designer materials for high sensitiv-
ity, low-cost, low-power sensors,

* Chemical Science and Technology—
Electrochemistry, polymers and electrolytes
for high energy density batteries; and Fuel
cells and alternative power sources for light-
weight, low-cost power supplics.

* Behavioral and Bio Sciences—Human
bionics and biomechanics to enhance indi-
vidual soldier performance; Microfabrication

of solid state neural and chemical toxin de-
tectors; Neuro-receptors in molecule-sized
slots in electronic chips for chem/bio de-
tectors; and Biomimetics.

* Manufacturing Science—Design op-
timization, modeling and virtual prototyping
tools for system development and upgrades;
Test and verification of “best commercial prac-
tice” parts.

Conclusion

Finally, we realize that technology is use-
ful only if the Army doctrine is ready to em-
brace it. In parallel with research on the tech-
nical solutions to those critical battlefield
problems that have already been identified,
ARL has initiated a partnership with TRADOC,
the Army’s combat developer, to analyze the
implications of these technologies in the com-
bat environment. We call this effort “Futures
Concepting.” This partnership is designed to
bring physical and military scientists together
to simultaneously develop future technolo-
gy and doctrine in tandem. In this way, when
a technology is ready for battlefield appli-
cation, so is the doctrine. An initial effort will
be to support the AMC/TRADOC Future
Technology Conferences.

ARL'’s re-engineering will permit us to be
an effective partner in the Joint Venture that
will define Force XXI. We have positioned
ARL to meet the challenges of the 90s and
provide the Army with the technologies that
Force XXI will require.

JAMES R. PREDHAM is a strategic
planner on the staff of the director,
ARL. Previous assignments have in-
cluded technology planning and
management positions on the DA
Staff, at AMC Headquarters and the
Army Laboratory Command.
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Introduction

Our current Army is evolving into a more
modern, more powerful force for the 21st
century. The seven U.S. Army Research, De-
velopment and Engineering Centers (RDECs)
support the Army’s acquisition process by en-
suring that critical and leading edge tech-
nologies are developed to modernize our
Army—to evolve a new force for a new cen-
tury—Force XXI.

Each RDEC has a specific core competency
and mission which support the overall
modernization process. The RDEC missions
and locations are provided in the accompa-

nying figure.

Force XXI Planning

A major function of the RDECs, in support
of Force XXI, is to generate an appropriate
development strategy. Many factors shape or
impact the RDEC's planning efforts. For ex-
ample, reduced funding levels, technology
and information proliferation, force structure
or doctrine changes, and a changing inter-
national environment are all relevant concemns.

Two documents, the Army Modernization
Plan (AMP) and the Army Science and Tech-
nology Master Plan (ASTMP), help guide
RDEC technology development efforts. The
AMP provides the Army’s strategy for force
modernization and sets objectives which ad-
dress operational capabilities that are crucial
to the Army’s mission success in the 21st cen-
tury. The ASTMP charts the Army’s strategic
plan for the S&T Program based on Army lead-
ership’s objectives, priorities, investment strat-
egy and the vision of the future. The ASTMP
also documents the planning of Advanced
Technology Demonstrations (ATDs) and ap-
proved Science and Technology Objectives
(STOs). ATDs address technology barriers and
desired capabilities and focus on integrating
technology into development programs in a
timely manner. STO planning spells out a spe-
cific, measurable, major technology ad-
vancement to be achieved in a given time-
frame, within budgeted fiscal guidelines. ATD
and STO planning and execution are im-
portant aspects of the RDEC mission.

Together, the AMP and the ASTMP provide
a foundation for the RDEC development strat-
egy and assist in prioritizing programs, ob-
taining necessary resources and maintaining
a strong technology base (expertise and fa-
cilities) required to transition essential tech-
nologies through development into pro-
duction.

Process Management

Meeting the challenges of modernization
requires more than sound planning. Funda-
mental process management by the RDECs
is also a must. The RDECs strive for process
improvements and efficiencies through ef-
fective and innovative management initiatives.
These initiatives deal with such issues as best
value, reduced cycle time and better prod-
uct quality. The goal is to either streamline
the process or optimize its outputs/products
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by breaking down existing stove pipe meth-
ods, out-dated paradigms and serial ap-
proaches to fielding new technology. Key
Army management initiatives include:

* Louisiana Maneuvers (LAM). LAM is an
Army chief of staff initiative (integrated or-
ganization and process components) to
focus and synchronize efforts to transform
today's forward-based Army into a CONUS-
based, force projection Army for the 21st cen-
tury. The RDECs offer new technology prod-
ucts (for study, demonstration, analysis,
simulation, etc.) to the LAM process, in re-
sponse to warfighter requirements.

* Battle Lab Partnerships. The RDECs
team with the Battle Labs, tester and indus-
try to explore new ideas and refine user re-
quirements and battlefield capabilities. Each
of the five Battle Labs is assigned a “lead”
RDEC. The RDEC-Battle Lab partnerships help
focus resources and develop smart, afford-
able, technology projections, thus strength-
ening both the requirements and the inte-
gration processes.

* Horizontal Technology Integration
(HTID). In HTI, the RDECs attempt to identi-
fy and apply common enabling technologies
across multiple systems to improve the
warfighting capability, while reducing R&D
cost and time and lowering unit production
costs through quantity procurements.

* Distributed Interactive Simulation
(DIS). DIS uses simulations in conjunction
with real equipment and soldiers on instru-
mented ranges and integrates reality and sim-
ulation in war games. DIS concepts support
RDEC development, testing, training and pro-
duction planning. State-of-the-art simulators
and simulator-enhanced testing and training
help RDECs and the Battle Labs project how
current ideas will work on future battlefields.

¢ Integrated Decision Teams. RDECs ag-
gressively seek strategic alliances with the
warfighter, technologists (government, in-
dustry and academia) and the producer and
manufacturer. Multi-disciplinary teams are
formed from functional experts to capitalize
on synergism and technical expertise. These
teams broaden the concurrent engineering
concept by addressing integrated management
of products, services and sub-processes.

e Commercial Spectfications and Stan-
dards. The RDECs simplify contracting, re-
duce costs and increase competition and
product availability by eliminating non-es-
sential military specifications and standards.
This initiative emphasizes the application of
commercial specifications.

® Joint and International Partnerships.
The RDECs support pooling of joint Services
and multi-national projects to leverage man-
power and fiscal resources. Consolidation of
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Picatinny Arsenal, NJ.
= Develops munitions and armaments.

ARDEC - U.S. Army Armament Research, Development and Engineering Center -

St. Louis, MO.

AVRDEC - U.S. Army Aviation Research, Development and Engineering Center -

« Develops rotorcraft and related equipment.

CERDEC - U.S. Army Communications and Electronics Research, Development
and Engineering Center - Fort Monmouth, NJ.
= Develops communications and electronic equipment.

Aberdeen, MD.

ERDEC - U.S. Army Edgewood Research, Development and Engineering Center -

= Develops chemical and biological defense related equipment.

Huntsville, AL.

and lasers.

MRDEC - U.S. Army Missile Research, Development and Engineering Center -

* Develops systems with focus on rockets, missiles, unmanned vehicles

Natick, MA.

life equipment for the soldier.

NRDEC - U.S. Army Natick Research, Development and Engineering Center -

* Develops survivability, sustainability, individual mobility and quality of

TARDEC - U.S. Army Tank-Automotive Research, Development and
Engineering Center - Warren, M.
» Develops combat vehicles and other military ground transportation equipment.

RDEC Missions.

programs help ensure advanced technologies
will be available and compatible for joint and
allied and coalition users.

Technology Development

In addition to sound planning and process
management roles, the RDECs must develop
weapon system technology superior to that
of any potential enemy. Incorporating the lat-
est technology into Army materiel will be a
major factor in winning future military op-
erations. Technology must leverage the
power of the soldier through the use of state-
ofthe-art, strategically flexible and more lethal
warfighting systems. It is incumbent upon the
RDECs to develop and field the high payoff
technologies that support these Army Mod-
ernization Objectives: Project and sustain the
force; Protect the force; Win the information
war; Conduct Precision Strikes throughout
the battlefield; and Dominate the maneuver
battle.

As the modernization objectives are trans-
lated into more definitive warfighting goals
and capabilities the RDECs’ job becomes bet-
ter defined. Some examples:

¢ Reduce time constraints through bat-
tlefield digitization.

* Continuously and accurately update in-
in four-dimensional battlespace. “Win the in-
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formation war.”

* Expand the battlespace to avoid close
combat by outranging the enemy. Deliver
high precision munitions and reduce casu-
alties.

* See throughout the battlefield and op-
erate under all conditions. “Own the night/en-
vironment.”

* Enhance active vehicle protection and
survivability. Operate in defilade and deny de-
filade to enemy.

* When appropriate, use non-destruc-
tive/non-lethal methods to limit collateral
damage.

* Promote simulation technologies to
maintain “a trained/ready” Army.

Today's “information age” dictates that a
high priority be given to digitizing the bat-
tlefield and winning the information war—
where more accurate and timely data be-
comes critical. Many of the RDEC emerging
technology efforts will undoubtedly ad-
dress system digitization and rapid informa-
tion dissemination.

RDEC Contributions

The RDEC development efforts, based on
requirements developed by U.S. Army Train-
ing and Doctrine Command , will
ensure crucial technologies to support Force
XXI. The following reflects a sampling of on-

going and projected RDEC contributions and
accomplishments.

ARDEC

* Smart Mines and Intelligent Mine Fields—
communicating and interfacing as an intel-
ligent unit.

¢ Low Collateral Damage Munitions—in-
corporating light-emitting optical munitions,
high power microwave projectiles, acoustic
beam weapons, pulsed chemical lasers and
ballistic sting nets.

e Soldier Weapons—firing compact, ki-
netic energy projectiles and air-bursting, frag-
menting munitions.

® Smart Munitions and Identification
Friend or Foe—providing advanced sensor
suites and warhead integration to interrogate
targets with encrypted signal.

® Advanced Warhead—incorporating lethal
mechanisms to increase penetration of ad-
vanced armor.

¢ Electromagnetic and Electrothermal-
Chemical Gun Propulsion—using electricity
to fire higher performance projectiles.

AVRDEC

* Aviation Modernization Programs (RAH-
66 Comanche, AH-64 Apache, UH-60 Black
Hawk, CH-47 Chinook and OH-58D Kiowa
Warrior)—improving intelligence gather-
ing, battle command, situation awareness,
lethality, and survivability.

* Combined digital flight control data sys-
tem with fuel and fire control systems—in-
creasing accuracy and extending night op-
erations.

* AH-64D Longbow Apache—with its ad-
verse weather target acquisition capability,
fire-and-forget missile, rapid target servicing,
and improved cockpit; insuring attack heli-
copter superiority.

» Integrated high-performance turbine
engine technology—extending air vehicle
range.

¢ Airborne (manned and unmanned) ve-
hicles—working as a system and providing
improved reconnaissance.

CERDEC

 Survivable Adaptive System ATD—using
multimedia network, fiber distributed data in-
terface and wireless network technologies;
affording increased throughput, continuous
access, increased survivability and seamless
communications.

* Combined Arms Command and Control
ATD—providing real time force synchro-
nization, automated target handover, shared
situation awareness, and automatic self/friend-
ly position to reduce fratricide.

* In addition to the above ATDs, three oth-
ers (managed or executed by CERDEC) are
considered critical to the success of Force
XXI. They are: Digital battlefield communi-
cations, Common Ground Station and
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Battlefield Combat ID.

» Special Project Office for Battlefield Dig-
itization—established to manage and execute
CECOM'’s digitization efforts for Brigade "96,
Division '97, and Force XXI.

* CECOM Integrated Lab/Test Bed—pro-
viding a dynamic, first class integrated facil-
ity linked to several key RDEC lab facilities,
selected industry, government and battle labs.
The facility can be rapidly reconfigured to
replicate diverse, existing and evolving
tactical capabilities in communications,
command and control, electronics and night
vision sensors.

ERDEC

¢ Advanced Systems/Equipment—pro-
viding advanced detection, protection, de-
contamination and smoke/target defeat:

—Biological warfare agent point and
standoff detectors.

—Lightweight chemical sensors for
ground or unmanned aerial vehicles.

—Sensor interfaces to digital commu-
nication network.

—Lightweight gas mask.

—Air purification systems for vehicles,
vans and shelters.

—Smoke/obscurants for vehicles and
warfighters.

s Joint Directors of Laboratories (JDL)
Technology Panel for Chemical Biological
(CB) Defense—assuring all CB technology
base efforts are coordinated among the
SErvices.

# Joint Service Consortium (ERDEC lead)—
developing accurate, realistic chemical, bi-
ological and smoke battlefield environments
using DIS, where soldiers train in simulated
environments without actual hazards, al-
lowing evaluation of tactics, doctrine and
equipment.

MRDEC

® The Army’s Combined Arms Weapon Sys-
tem (TACAWS)—affording air-to-air, air-to-
ground, ground-to-air and ground-to-ground
attack of multiple targets and ensuring com-
patibility with the tube-launched, optically-
tracked, wire-guided (TOW) missile and Hell-
fire launcher.

e Adaptive Missile—providing multi-pay-
load capability and containerized for launch
from the M270 vehicle. Missile body of com-
posite structures, reducing radar cross-sec-
tion signature and the ability to adapt, in flight,
to changing battle conditions.

® Multi-Platform Launcher-Low-Cost Guid-
ance for Artillery Rockets (MPL-LCGAR)—pro-
viding advanced performance, enhanced/low
cost guidance, improved accuracy, and in-
creased lethality.

» Product Improvements—increasing per-
formance/effectiveness, linking fire control

|
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and condition status into the digitized bat-
tlefield for more effective use of valuable mis-
sile assets.

e Expanding the Battlespace—providing
extended range, reliable communication of
missile status to fire control and command
and control networks, use of in-flight missile
sensor data for surveillance and increased ac-
curacy and lethality.

NRDEC

s Enhanced Land Warrior (ELW) Pro-
gram—umbrella program encompassing:
Land Warrior for dismounted soldiers (avail-
able technology), Air Warrior for aviation
community, Mounted Warrior for tracked
community and 21st Century Land Warrior
(next generaion technology). Five basic ELW
subsystems include; Integrated Headgear,
Individual Soldier Computer/Radio, Weapon
Interface, Protective, and Microclimate
Cooling.

¢ Technology Advancements—providing
microelectronics and signal processing, im-
proved and lightweight sensors, advanced ma-
terials, individual power sources, high reso-
lution flat panel display and modeling and
simulation.

e Capability Enhancements—providing
situation awareness, target hand-off, real-time
intelligence, digital maps/overlay, secure
voice/data radio, personnel status monitor-
ing, mine avoidance, body armor, signature
suppression/control and mission planning,.

TARDEC

* Advanced Vehicle Technologies (AVT)
Top Level Demonstration—integrates a series
of intra-vehicle digitization ATDs through a
new Army Standard Commercially-based
Combat Vehicle Open Architecture. ATDs
include:

—Hit Avoidance—providing battlefield
reconfigurable architecture, capable of tai-
loring to counter/protect against specific an-
ticipated treats.

—Crewman’s Associate—providing ad-
vanced crew station controls and displays for
simplified operations.

—Combined Arms Command and Con-
trol—fulfilling inter-vehicular digitization
neceds of the maneuver force by maximizing
the use of on-vehicle digitization streams.

* Helicopter-| —integrates a cen-
tral tire inflation system, active suspension
system and hybrid electric drive and decreases
width by six inches, permitting casy roll-on-
off and transport in the CH-47.

e Electric cannon-vehicle—(advancements
by ARDEC/TARDEC), enabling plans for an
all-electric tank by 2015.

» National Automotive Center—facilitating
automotive technology transfer between
DOD and the transportation community.

S

Force XXI is the focus of the Army’s mod-
ernization vision. As we have seen, the RDECs
play a key role in achieving this vision. Force
XXI systems will project Army power deep-
er and provide better survivability, im-
proved accuracy and increased effectiveness.
Tomorrow’s soldier will go into battle with
the most sophisticated tools and weapons the
world has ever known. In the current so-
ciopolitical environment, the RDECs face the
challenge of fewer resources, a smaller force
and world-wide technology proliferation.
Only those new systems with significantly in-
creased capability and value-added upgrades
can be pursued. Innovative approaches by
the RDECs (in planning, process management
and technology development) will be the key
to success. The accelerating pace of tech-
nological change will continue to offer sig-
nificant challenges and opportunities to en-
hance operational capabilities. The RDECs
stand in the forefront to meet these chal-
lenges. The warfighting implements for the
21st century are being researched and de-
veloped by today’s forward looking scientists
and engineers at the U.S. Army Research, De-
velopment and Engineering Centers.

JANICE L. DICKERSON-KINDRED
is a general engineer and staff ac-
tion officer for RED strategic plan-
ning and policy in the Research, De-
velopment, Test and Evaluation
(RDTE) Integration Division, Office
of the Deputy Chief of Staff for Re-
search Development and Engineer-
ing at Headguarters, U.S. Army Ma-
teriel Command. She bolds a B.A.
degree in mathematics and an M.S.
degree in applied science from Au-
gustana College, Rock Island, IL.
Dickerson-Kindred has also com-
pleted M.S. course requirements in
technology management at the Uni-
versity of Maryland, and is a grad-
uate of the Army Management Staff
College.
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ACQUISITION

STREAMLINING

IN SUPPORT

OF FORCE XXI

Introduction

The Army of the 21st century is being
shaped today. Tactics, doctrine, materiel ca-
pabilities, manpower strengths, and support
requirements are all being closely examined
to ensure that our forces can respond ef-
fectively to any situation demanded by a
changing, volatile world. A key element in
this shaping of Force XXI is the need to
streamline the Army’s acquisition process.
Shortened acquisition cycle times are required
to maximize the effectiveness of reduced re-
sources and to take full advantage of rapid
technological advances occurring in com-
mercial markets.

Fortunately, the environment has never
been better for changing the acquisition
process. One of President Clinton’s first ac-
tions was to establish the Office of the Deputy
Under Secretary of Defense for Acquisition
Reform, with the sole purpose of increasing
the efficiency of the DOD acquisition
process.

Vice President Gore'’s “Reinventing Gov-
ernment” review provided an opportunity to
examine and change the way government
does business at all levels and across all ac-
tivities. Congress also has acknowledged the
need for change and demonstrated a will-
ingness to act by recently passing the Fed-
eral Acquisition Streamlining Act of 1994
which legislates sweeping changes to the gov-
ernment procurement process.

OSD has implemented the recommenda-
tions of two process action teams (PATS), one
on the use of military specifications and stan-
dards, and the other on the use of electron-
ic data interchange (EDI), and has established
four additional PATSs to further streamline and
enhance the efficiency of the acquisition
process. These PATs are examining the De-
fense Acquisition Board (DAB) process, the
contract administration services (CAS)
process, the procurement process and the
requirements process.

Clearly, management at all levels is re-
ceptive to change. Within this fertile envi-
ronment, considerable streamlining of the ac-
quisition process has already occurred and
more changes are being developed. This ar-
ticle attempts to describe the major com-
ponents of the Army’s acquisition stream-
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lining program and shows what streamlining
options/tools are available to the program
manager during the various phases of the ac-
quisition cycle.

Two-Axis Approach

The Army leadership has endorsed a two-
axis approach towards shortening the ac-
quisition cycle through the use of streamlining
and re-engincering initiatives. Streamlining ini-
tiatives are process improvements that allow
us to move through the acquisition “gates”
faster, while re-engineering initiatives are
process changes that allow us to combine or
eliminate some of the gates. The goal is to
establish a process that has the agility to ac-
commodate the requirements and timelines
of any acquisition need. Examples of process
improvements include use of commercial
items and practices, electronic commerce,
and cooperative research and development
agreements (CRDAs). Examples of process
changes include combat and performance
modeling, virtual prototyping, virtual man-
ufacturing, and virtual testing.

Clearly, significant benefits can be realized
by improving the way technology finds its
way into weapon systems or battlefield sup-
port applications. The Army Battle Labs were
created to monitor and experiment with ex-
isting and emerging technologies in order to
continually assess warfighting enhancement
potential through the application of these
technologies. The Advance Concept and
Technology 11 (ACT IT) Program provides one
such mechanism for the Battle Labs to iden-
tify mature technologies or industry devel-
oped prototypes that could potentially in-
crease our warfighting capability. Once
identified, Advanced Warfighting Experiments
(AWEs) are performed by the Battle Lab to
demonstrate the battlefield effectiveness of
these technologies, and, if successful, the
technology and materiel is transitioned to a
program manager or materiel developer for
acquisition and fielding.

Coo Efforts

Another tool that hastens the application
of technology to battlefield systems is the use
of CRDAs. CRDAs are cooperative efforts be-
tween two or more parties who agree to share
personnel, facilities and equipment in the de-
velopment of a particular technology, process
or materiel. CRDAs can be an important tool
for reducing cycle time by accelerating the
maturity of a technology, thereby speeding
both commercial and military applications.
Industry familiarization with the technology
allows the development of economical pro-
duction methods and widens the scope of
applications that may ultimately be exploit-
ed for military use. The Army is making sig-
nificant use of CRDAs across the full range
of emerging technologies. Currently, there
are over 400 active CRDAs with industry and
academia, examining such items as pultruded
composite tubing, high density capacitators,
oxynitride glass fibers and fortified confec-
tionery products.

Non-Developmental Items

Once a mission need statement (MNS) is
generated and phase 0, concept exploration
and definition, is entered, several important
streamlining tools are available. Probably the
single, most effective factor in decreasing ac-
quisition time is the ability to satisfy the user
requirement with a non-developmental item
(NDI). This is not a “luck of the draw” event,
duct of a thorough market investigation and
an aggressive requirements trade-off analysis.

A pure NDI, where the item can be used
“as is” with no required modifications, per-
mits a combined milestone I and IIT which
effectively enters the program into produc-
tion at the time of operational requirement
document (ORD) approval. Phases I and I
(concept exploration and definition phase,
and demonstration and validation phase), and
milestone II are eliminated. An NDI item that
requires some limited research and devel-
opment effort to ruggedize or to add some
Army-unique capability permits a combined
milestone I and II, an abbreviated phase II,
and elimination of phase I

The Army has an aggressive program de-
signed to increase the reliance on NDI and
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commercial items through the establishment
of a Service NDI advocate and local, site-spe-
cific, associate advocates. These advocates are
responsible for challenging barriers to the use
of NDI and commercial items and ensuring
that all NDI and commercial options are iden-
tified and fully considered in program ac-
quisition strategy deliberations. There are cur-
rently 11 Army NDI associate advocates
located at each acquisition site within the
Army.

Modeling

Gombat performance modeling and sim-
ulation ahd virtual prototyping techniques can
also be applied during Phase 0 of the ac-
quisition process to refine the requirements
and examine potential solutions. These
modeling techniques provide the capability

to experiment with different design concepts
using performance simulations prior to any
physical fabrication. Various concept alter-
natives can be examined quickly and inex-
pensively, thereby reducing technical risk by
eliminating poor or inadequate solutions.
Trade-off analysis can also be conducted to
ensure that only essential requirements are
included in the ORD; thereby, increasing
the likelihood of an NDI and commercial
solution.

If an NDI acquisition strategy is not feasi-
ble and a Phase I is required, virtual proto-
typing can again be used to further define the
critical design characteristics and system ca-
pabilities. During this phase, a solicitation will
need to be prepared for award and execu-
tion in phase II, system engineering and man-
ufacturing development. Through the ap-

plication of “functional support templates,”
significant reductions in contractor require-
ments and the attendant matrix support ef-
fort can be realized. These “templates” were
developed to provide program managers with
a disciplined approach to determining the
minimum essential functional requirements
necessary for conduct of a development or
production effort commensurate with a pru-
dent level of risk. They essentially provide a
structured framework for performing cost and
benefit analysis of requirements that are
placed in solicitations. The template concept
was described and demonstrated to all pro-
gram executive officers (PEOs) and AMC ma-
jor subordinate commands (MSCs) during the
Roadshow III series of the Acquisition Im-
provement Seminars.
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Non-Government Standards

Another key element in structuring the so-
licitation to minimize cost and shorten the
design and manufacturing timelines is the use
of non-government standards (NGS). By
enabling contractors to use commercially
accepted components and processes, the
development of unique parts and the estab-
lishment of separate production lines can be
eliminated. Capabilities lost as Defense firms
are downsized, converted, or eliminated can
be replaced by tapping the commercial man-
ufacturing base, allowing commercial firms to
apply their expertise and capabilities to De-
fense needs. Additionally, use of NGS en-
courages Defense contractors to adopt preva-
lent manufacturing techniques that reduce
costs or enhance their commercial capability.
The result is decreased development and pro-
duction times, reduced costs, and higher qual-
ity products. These benefits have long been
recognized; however, it is just recently that
serious action has been taken to maximize
use of NGS.

The Army plan to implement the secretary
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of Defense-endorsed recommendations of the
DOD process action team on military spec-
ifications and standards requires a waiver from
the Army acquisition executive (AAE) or the
milestone decision authority (MDA) for
cach use of a military-unique specification or
standard. The intent is to provide a power-
ful disincentive for specifying a military spec-
ification or standard except in cases where
no alternative exists.

Electronic data interchange (EDI), or the
broader electronic commerce, can con-
tribute significantly to shorter acquisition
times in phase I by accelerating the flow of
information. EDI is the computer-to-computer
exchange of routine business data in a stan-
dard format, and includes electronic bulletin
board systems and other client and server ar-
chitecture systems. Near real-time exchange
of acquisition-related documents between the
Army and industry can dramatically reduce
document preparation time and result in a
higher quality product. Draft specifications,
statements of work, and requests for pro-
posals (RFPs) can be relayed to industry for

comment and updated rapidly. Finalized RFPs
and solicitations can be generated, transmitted
and returned electonically, virtually elimi-
nating paper copies and delivery inefficien-
cies, thereby greatly reducing cycle time. Ful-
ly implemented, this process ensures early
industry involvement, quick and effective two-
way communication, and a sense of part-
nership between government and industry
engendered through full participation of all
parties in each step of the process.

Phase 11

In phase II—engineering and manufac-
turing development—several acquisition
steamlining options are available. Virtual pro-
totyping can again be used, this time to pass
engineering level information and data
among the various offices that evaluate and
refine the system development. This improves
the probability that the design is “right” the
first time the system is built in hardware; thus,
avoiding the time-consuming and costly
“build-test-build” loops that historically oc-
cur in new systems. Three-dimensional
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Distributed Interactive
Simulation

Virtual Prototyping

solid models can be generated to allow as-
sessment of operational performance, main-
tainability issues, producibility, human en-
gineering concerns, component placement,
and system integration compatibility. Sig-
nificant reductions in both time and cost are
possible using this powerful design tool.

Closely aligned with virtual prototyping,
virtual testing supports the design effort in
phase II through assessment of system or
component performance in a synthetic en-
vironment prior to an actual prototype or pro-
duction model being built. Terrain scenarios,
environmental factors, and real-world ob-
stacles can be simulated and their effect on
the subject system can be evaluated. Design
changes can be made based on these test re-
sults and the system retested. Testing can be
conducted without endangering personnel,
test equipment or the system under test,
thereby eliminating the need for safety plan-
ning and testing methodology precautions
that diminish test realism. Once testing mod-
els have been validated and confidence es-
tablished that the data represents actual re-
sults, real-world testing can be significantly
reduced. The result is less time spent in test
or retest, more performance data available
earlier in the process, and significantly re-
duced testing costs.

Virtual Manufacturing
Completing the trio of modeling and sim-
ulation tools available in phase II of the ac-
quisition cycle is the concept of virtual man-
ufacturing. By accurately modeling existing
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or planned production facilities or operations
in the virutal world, producibility and man-
ufacturing issues can be rapidly and accurately
examined at relatively low costs. The impact
of design solutions on production time, man-
ufacturing costs, production efficiency, and
product quality can be assessed prior to tool-
ing and initial hardware manufacture. Based
on virtual manufacturing trials, accurate, ef-
ficient production can occur beginning
with the first unit.

Once milestone III is passed and produc-
tion begins, the virtual manufacturing effort
begins to pay dividends through manufac-
turing process stability and efficient pro-
duction. Reduced requirements made pos-
sible by careful application of the templates
decrease the production effort. Use of NGS
allows contractors to employ the same, fa-
miliar processes used for commercial cus-
tomers, and virtual prototyping has optimized
the design to economically meet user re-
quirements. Virtual testing has quickly, in-
expensively, and accuratley identified and
eliminated design flaws to ensure perfor-
mance objectives are met, and the produc-
tion contract has benefited from the efficient
two-way communication allowed by EDI. All
of this adds up to reduced production time,
further streamlining an acquisition process
that has already been significantly shortened.

It is acknowledged that many of the stream-
lining tools described here are not current-
ly available for widesprecad use. Virtual
prototyping, virtual testing, virtual manu-
facturing, and EDI all require additional de-

velopment before they become firmly es-
tablished in the acquisition process. But sig-
nificant progress is being made on these im-
portant technologies.

The U.S. Army Tank-Automotive Research,
Development and Engineering Center
(TARDEC) has demonstrated dramatic ac-
complishments in the area of virtual proto-
typing, and has modeled the 30,000-square-
foot TARDEC production facility for virtual
manufacturing application. The U.S. Army
Communications-Electronics Command
(CECOM) has established an electronic bul-
letin board that allows Army and industry to
exchange information quickly, and the U.S.
Army Test and Evaluation Command (TECOM)
has developed testing models that generate
data acceptable to program managers, con-
tractors, and independent evaluators.

Conclusion

As a final note, a DA-chaired Tiger Team
has identified four acquisition programs to
serve as pilots for a Battle Lab Rapid Acqui-
sition Process. Each of these programs have
accelerated acquisition schedules based on
innovative use of the existing process and a
willingness to accept and manage a higher
degree of program risk. Although it is too car-
ly to report success, results look promising.

There is no silver bullet. Although some
of the initiatives discussed here have the po-
tential to significanly reduce fielding time and
costs, more often than not a combined ap-
proach will be necessary. It is not enough
to look through the laundry list of acquisi-
tion streamlining initiatives and select one for
use in your program. A concerted effort must
be made to use all appropriate tools, dis-
carding only those that are impractical due
to real world constraints. With continued de-
velopment and uncompromising application
of these tools, we will be able to meet the
acquisition needs of the next century and en-
sure that the soldiers of Force XXI continue
to be the best-equipped in the world.
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Acquisition educational
programs such as
mandatory training,
tuition assistance,
long-term training,
executive seminars and
developmental
assignments

have all become

a reality as the AAC
plans for the future

by investing heavily

in its most important
asset, the existing
acquisition workforce.
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ACQUISITION

INTERN
AND
MENTOR
PROGRAMS

By Dr. Bennie H. Pinckley
and James M. Welsh

Introduction

One of the most prominent provisions of
the Defense Acquisition Workforce Im-
provement Act (DAWIA) is its strong focus
on education and training. The Army Ac-
quisition Corps (AAC) leadership responded
to this challenge by establishing the Acqui-
sition, Education and Training Office, under
the director for acquisition career manage-
ment (DACM), Office of the Assistant Sec-
retary of the Army (RDA).

Acquisition educational programs such as
mandatory training, tuition assistance, long-
term training, executive seminars and de-
velopmental assignments have all become a
reality as the AAC plans for the future by in-
vesting heavily in its most important asset,
the existing acquisition workforce. The
Army’s latest addition to training and career
development is the Acquisition Program Man-
agement Intern and Mentor Programs.

AAC Intern Pr

With roots embedded in the DOD Acqui-
sition Scholarship Program, the intern pro-
gram takes master's-level graduating schol-
ars into the next step of learning—an
internship in the acquisition community. Fol-
lowing successful completion of the three-
year intern program, the interns will embark
on their first competitive assignment and set
their goals on future membership in the Army

Acquisition Corps.

In 1992, the DOD announced its first com-
petition for the Defense Acquisition Schol-
arship Program (DASP). Sanctioned by Sec-
tion 1744, Title 10, United States Code, the
scholarship program was established to
qualify personnel for civilian acquisition po-
sitions in DOD. Individuals must meet the fol-
lowing criteria to be eligible to participate:

* Be accepted for admission, or current-
ly enrolled as a full-time student at an ac-
credited educational institution authorized to
grant the master’s degree;

* Be pursuing or have completed an un-
dergraduate or graduate degree in one of the
acquisition career fields and have received
a baccalaureate degree with a cumulative
grade point average of at least 3.0 out of 4.0;

© Sign an agreement to serve as a full-time
civilian employee in a DOD acquisition po-
sition for one calendar year for each school
year, or part of a school year, for which the
student received scholarship support; and

® Be a U.S. citizen.

Through the Defense Acquisition Univer-
sity, the DASP pays a stipend of $15,000 for
a full-year (12-month) period of study and
$13,000 for a full academic year of study. Ad-
ditional terms of the agreement are specified
in the scholarship program brochure, which
is published each winter, and is available
through the school academic placement office,
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The average DASP schedule is for two con-
secutive years. Second-year awards are de-
pendent upon the availability of funds; suc-
cessful completion of the first year course of
study, as evidenced by acceptable academ-
ic progress and good standing within the in-
stitution; and the likelihood of receiving the
master’s degree at the conclusion of the sec-
ond year of study.

Acquisition career fields include: program
management, communication/computer sys-
tems; contracting and purchasing; industri-
al property management; systems planning,
research development and engineering; test
and evaluation engineering; manufacturing
and production; quality assurance; acquisi-
tion logistics; business, cost estimating, and
financial management; and auditing.

The intern program begins as the DASP
scholars complete graduate school. Upon re-
ceiving a master’s degree, scholars are
brought into the Army acquisition workforce
at grade GS-09 in the Program Management
Career Field, series 301. At this juncture, they
are officially designated as program man-
agement interns. During the subsequent
three-year period of training, based on per-
formance evaluations and mentor recom-
mendations, interns are considered for non-
competitive promotion through grade GS§-12.

Three Army participants graduated from
the DAS Program in mid-1994 and are cur-
rently serving internships at separate Army
facilities. The AAC has six additional DOD
scholarship students who are in varying stages
of completion. One graduated in December
1994 and within 30 days of graduation, was
assigned and placed as a program manage-
ment intern within the acquisition commu-
nity. Two more students are scheduled to
graduate in the spring of 1995. The three re-
maining students are expected to complete
their studies in the spring of 1996. It is an-
ticipated that each year, the Department of
the Army will receive three or four scholar-
ship students under the DASP.

According to the senior acquisition lead-
ership, the initial three years of internship
is critically important to the Army. The suc-
cess of the intern program depends to a great
extent on how well the AAC provides chal-
lenging and responsible training to meet the
personal and professional career needs of
these interns. In the long term, these interns
should eventually be found at numerous lo-
cations occupying senior leadership positions
throughout the AAC.

The Acquisition Program Management In-
tern Program complies with Section 1742 of
the DAWIA, which requires each DOD ac-
quisition component to implement an ac-
quisition intern program to provide excep-
tionally qualified individuals an opportunity
for accelerated promotions, career broad-
ening assignments, and specified training, to
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prepare them for entry into the AAC. Al-
though interns are presently brought into the
acquisition workforce following successful
completion of the DASP, the AAC will expand
the intern program to include exceptional-
ly qualified employees who are already in the
workforce and who have been nominated for
the program by a supervisor or mentor.

AAC Mentor Program

The key to the success of the intern pro-
gram depends largely on the mentor program.
Mentoring is not new to the Army. Most or-
ganizations have their own mentoring pro-
grams as do many functional area career fields.
Acquisition mentors are volunteer senior Ac-
quisition Corps leaders who were selected
by the deputy director for acquisition career
management (DDACM). They were selected
based upon background, training, career suc-
cess, and a genuine desire to help others.

A major benefit of the mentor program is
that the outstanding interns can learn from
the wealth of education and experience of
successful mentors who are currently top con-
tenders for advancement to various senior ac-
quisition leadership posistions. An important
role for the acquisition mentors is to draw
upon their knowledge and experiences in de-
signing an educational and career develop-
ment road map by which interns can plan
and set their goals toward a successful career
in the AAC.

The mentor/mentee (intern) association be-
gins shortly after applicants win their can-
didacy to the DOD Acquisition Scholarship
Program. The relationship between mentor
and mentee (intern) will be particularly close
and active during the first several years of the
program. In some cases, this relationship may
likely become a career-long association.

During FY 95, an announcement should
be published by the DDACM Office outlin-
ing the criteria for selecting volunteer men-
tors, together with procedures for nomina-
tion. Like the intern program discussed earlier
in this article, the mentor program will be
greatly expanded.

Conclusion

Although it is too early to evaluate these
programs for potential impact on the AAC,
the high rate of applications received thus
far suggests that it is achieving what it is de-
signed for. In addition, senior acquisition lead-
ers, while serving in their mentor role, have
a tremendous opportunity to become directly
involved in the overall intern training pro-
gram. This involvement, in addition to its pos-
itive impact on intern careers, will do much
in assisting AAC managers at all levels, in de-
veloping near- and long-term strategies for
both training and organizational goals and will
improve the mentors significantly.

Readers who have comments or questions
regarding this article are encouraged to con-
tact James Welsh, (703)805-4161, DSN 655-
4161, or Fax (703)805-4163. Those wishing
to know more about the Acquisition Program
Management Inter