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Preparing Now For The
21st Century

As we stand on the threshold of a new century, the world
geopolitical environment suggests that our nation will increas-
ingly call upon America’s Army to execute complex, manpow-
er-intensive missions across the full spectrum of military oper-
ations. Proliferation of weapons of mass destruction, region-
al conflicts, transnational threats, and the likely emergence of
a major military or regional competitor require a disciplined.,
focused evolution of our armed forces to meet the challenges
of an uncertain furure.

By looking beyond the next generation, the Army recognizes
that the change necessary to maintain our technological over-
match capability cannot be gained through the traditional Cold
War methods. Today, the Army has the unprecedented oppor-
tunity to focus on leap-ahead capabilities rather than incre-
mental change. By taking advantage of emerging information
technologies, greater efficiencies, new partnerships with indus-
try, and especially the genius and vitality of our soldiers, our
Force XXI process will produce a 21st century Army—the Army
After Next—capable of securing our nation’s future.

The Total Army is going forward together—one team of
Active, Army National Guard, and U.S. Army Reserve soldiers
and civilians—committed to one fight—an integrated joint
force working in concert to provide for the common
defense—and working together for one future—a secure
America in a safe and prosperous world. To meet these chal-
lenges, we must follow six certain principles that guide us
today and prepare us for tomorrow.

First, we must always keep our focus on people. Soldiers
make the Army work. Soldiers must take care of themselves,
take care of their families, and take care of their fellow sol-
diers. In return, the nation must take care of her soldiers.
America’s Army will only be as good as its people. Today.
America is asking a great deal from the Total Army team. So,
Army leaders at all levels must always make decisions with
people foremost in mind.

Second, America’s Army must always be strategically relevant
to the needs of the nation. It must continue to be trained and

ready to fight and win the nation’s wars while helping to pre-
vent conflicts, shaping the international environment, pro-
moting our national interests abroad, and influencing democ-
ratic values around the globe 7

Third, we must modernize the Army now for the 21st centu-
ry. Warfare in the information age requires new weapons, new
doctrine, organization, and training. Our modernization pro-
gram will focus investments on securing the capabilities need-
ed to transition today’s Army into Army XXI and the Army. 4
After Next. We are committed to providing the soldier—our 4
most precious resource—with the best chance to prevail r]
quickly and with minimum casualties on the battlefields of,
today and tomorrow:

Fourth, the Army must always be a disciplined force where
men and women from all races, religions, and backgrounds
serve together with dignity and respect. We must be an Army
of soldiers and civilians who exemplify the values and charac- |4
ter of the nation—an Army of citizens who are also soldiers, q
but first and always Americans. i

Fifth, our Army must be a Total Force where each compo-
nent—Active, Guard, and Reserve—contributes to a seamless |}
team. Our leaders must work together, trust each other, and '}/
seek to understand the strengths that each component pro-
vides the nation. Together, we must tirelessly work to lever--
age the capabilities of all the components into one Total Force'’

e S

for America
Sixth, our Army must be a full partner in the nation’s joinl#
military force-—a combined team where each Service provides
complementary capabilities in support of the National Military
Strategy. Al
Soldiers on the ground are our nation’s strongest signal of -
resolve and the ultimate expression of American will. This has
not changed in the 20th century, and it will not change in the |/
21st century America’s security and its continued role in ¢
maintaining world stability cannot be guaranteed without ay

first-rate, modern Army.
ROBERT M. WALKER




S8 70-08 o - :
"~ " DR. KENNETH J. OSCAR
Acting Assistant Secretary ResearCh A R M Y
of the Army Development
(Research, Development S
and Acquisition) Acq uisition
GEN G-éOHN%‘lE EG WILSON
immanding General
S T Professional Publication of '
EDITORIAL ADVISORY on of the RD&A Community
BOARD MEMBERS
LTG PAUL J. KERN FEATURES
Director, Army Acquisition Corps
LTG WILLIAM H. CAMPBELL The Army After Next
Dirggtr?é&f gm;’zrgga ﬁgﬁ;e,:ni‘if%ro%gg?snd' MG Robert H. Scales and Dr. John A. Parmentola ... ........couueinrnnennnsen 2
LTG DENNIS L. BENCHOFF Collaborative Testing And Evaluation
UDepuﬂfs g m?;m;f}gg;rgoﬁﬁgg MG Roy E. Beauchamp, Hans E. Guttwein, and David R, Castellano ... ............ 6
MG DAVID H. OHLE Life Cycle Cost Drivers From The Program Manager’s Perspective
Agssistant DCSPER BG Joseph L. Yakovac and Wesley L. GIaSGOW . . .. ... ..ovoeeararanennnnn, 10
KEITH CHARLES i
Deputy Assistant Secretary A New Approach To The Army Manufacturing Technology Program
for FC’F)%TS. P;Ot%faféA a(nRo['} /’:JOIFCY Dr. Marilyn Freeman, Carol Gardinier, and Or. Robert S. RORde . . .. ...\ vvvvovin ., 1
ce of the
DR. A. FENNER MILTON Army Recognizes 53 Engineers And Scientists With R&D
%epgty Ass:ﬁtgnj,t_ Szcrei{tary Achievement Awards
I F1ESea/C ecnnoogy Daniel C. Oimoen 16
Office of the ASA(RDA)  CHRIOBIT & & & 4 s sreosotiorm 5 B 5 6 & & & o SURLETSABRREIE [0 16 5 4 0§ & § Jardieieidlie s ;5 & 5
BG RUSS ZAJTCHUK Reducing The Army’s Battery Usage And Costs
u Sm@a&%gaﬁgig ! Fee Chan Leung and RIChar0 RIZZG . . . . v oo e vee e e e e e oo ae e 19
and Materiel Command Army Acquisition Corps Officer Management XXI
DR. L&:’:c'gr%} !|=-?I&NDK JR. COL Ronald C. FIOM . .o DN ) i = 22
U.S. Army Corps of Engineers Outstanding Achievements In Materiel Acquisition
HAHV%{)E:&-}%FHER Dr. James Edgar and Elizabeth Rathff . . . .. ...\ 26
Executive Secretary i i i i
Eoltorl Advisen Board Mtn),g‘jhrgi ?:gdgelmulatlon In Support Of Test And Evaluation 29
EDITORIAL STAFF : g e B Sy s o e
HARVEY L. BLEICHER ARL, University Of Delaware Collaborate
Editor-in-Chief On New Composite Armor Process
DEBRA L. FéSCHEFl Diane 8. KUKICH | . ... ..\t 31
Assistant Eaditor
HERMAN L. SURLES JR. Pacific Contingency Contracting Officers Working Group
Assistant Egitor MaAdJon Campoall s cvasivan sa s isins somieein i s s h el b misrmses 55557 5 0 33
ST pws ATC Helps Maryland State Police Crack Down
On Aggressive Drivers
. |Ta ontact the Eitorial Office call (703) 605-1035/36/28 DSN [ e e 1 - A 35
’ %%”m: my?ﬁﬁgﬁhﬂmmm:'ﬁ%“ﬁdﬁ.?éﬁﬁ;&; The Vehicle Control Unit For The High Mobility Multipurpose
s e ol Wheeled Vehicle
be found on the World Wide Web at:
, [http:/fwww.dacm.sarda.army. mil/publications/rda/ By John J, Schmitz and Michael K. Cadieux ... ........ovvuiiieeiniinininn.. 36
e Fa e T I Inttatned oy by o Army Logistics Goes On-Line
m,ﬂ”“mﬂ#ﬂm‘mwaﬁ' SarEE AT I e esaimitsn = a8 a3 oeieiasanelam B 5.5 & & 6 £~ et as T an 38
mand, or e purpose is to instruct

mam!;uuthmryAc:rmﬁlancorpsand Wnrkaf;:éneml-

stive to RD&A sses, proced: techniques man-

suumam: i mﬂw uml t:n::uwmirnh :';I;-rofmf"c:ermﬂou DEPARTMENTS
i £

r-mmi mesmmnldam D
ington, 20402 or

mﬁ‘z’“ ;m“?“" Wfﬁelﬂl al postags pald at Fort Career Development Update .................. i ... 40
: e e, M QWS BYBBTS: ol g3 550 i 5 rsammaeini s 5354 5 54 8 Suivmesiod 59 5 88 48 3 Bidawss 42
Amwam. 9900 BELVOIR RD SUITE 101, FORT BELVOIR, Books 43
. Arﬁciasmayborﬁpﬂnﬁedneredltisnmnm ...........................................................
ArmvaM the author. U otherwise indicated, all Awards 46

ﬁhntﬂgnﬂumﬁomus.mmmwmrpub- """"""""""""""""""""""""""""""

c release; Distribution Acquisition Reform . ... ... .. . . ... 49

This mediurm st approved for the official dissemmation of material
desgned to keep individuals within the Army knowledgeable of cur-

et st e e T ey
T i sty v Ay ABOUT THE COVER

Ganeral, United States A ; ; ‘ :

; Chgforsrgﬂ'% K The Army After Next Project Office is conducting broad studies to con-
- Officlal; X 5 ; g

‘ ceptualize the Army’s warfighting capabilities out to the year 2025. The

JOEL B HUDSQN vision generated from these studies will be integrated into future combat

e e developments programs.

04587




PR,

THE
ARMY
AFTER
NEXT

Intertwining Military Art,
Science, And Technology
Out To The Year 2025

Introduction

The Army After Next (AAN) Project Office
at Headquarters, U.S. Army Training and
Doctrine Command (TRADOC) is con-
ducting broad studies of future warfare for
the year 2025 timeframe. The purpose is
to isolate the issues vital to the develop-
ment of the Army. The vision generated
from these studies will be integrated into
future TRADOC combat developments
programs.

Several important dimensions moti-
vate the focus on the 2025 timeframe
for AAN. First, given our available lead
time and the rapid pace of economic
development in a number of evolving
countries, it is likely that the United
States will encounter a major military
competitor or, at the very least, con-
front significant asymmetric threats in
this period.

Second, the year 2025 enables military
art and technology experts to divert
their thinking from concepts and capa-
bilities associated with the pro-
grammed force of Army 2010 to more
novel approaches to achieve the AAN
vision. It also provides ample lead time
to incorporate innovative technologies

2 Army RD&A

By MG Robert H. Scales Jr.
and Dr. John A. Parmentola

and unanticipated revolutionary discov-
eries into this vision.

Finally, it provides an opportunity to
refocus Army basic and applied
research on efforts that have significant
potential for advancing critical AAN
enabling technologies. Thus, TRADOC's
AAN efforts will enable the Army to
refine its choices as a function of time
and optimize its investment decisions
to achieve critical AAN warfighter capa-
bilities.

This article describes the assump-
tions, arguments, and challenges that
form the basis for conceptualizing the
Army's warfighting capabilities out to
the year 2025 and the science and tech-
nology support and activities that will
enable the Army to eventually realize
these capabilities.

Speed, Knowledge And The
Lessons Of History

Cycles of change in warfare are partic-
ularly difficult to comprehend and even
more difficult to anticipate because,
unlike endeavors in finance, medicine,
or law, active experience in war is,
thankfully, infrequent. Because warfare

is not frequently practiced, soldiers
must rely on the laboratory of past
experiences to gain vicarious experi-.
ence in war. To be sure, the freneticp
pace of technological change in the
modern world has compressed the
interval and stretched the amplitude of
the cycles of change. Nonetheless,
undeniable cycles remain and we
should be able to search the recent past
to identify new cycles, as illustrated inx
Figure 1. ;
With the rise of industrial production
and the appearance of precision war-
making machinery such as rifled
weapons in the mid-19th century, tech-
nology began to dominate patterns of «
change. Such weapons extended the*
deadly zone, or the distance that sol-
diers had to cross to engage a defender,
from 150 meters in Napoleon’s day to
1,000 meters or more by the end of the
American Civil War. As the deadly zone
increased by nearly a factor of 10, the ?
risks of crossing it were further multi-
plied by the lethality induced through
the precision and volume from the mas-
sive proliferation of repeating arms.
Thus, technology favored the defender.
Images of the terrible slaughter of
World War 1 remain as testimony to the
cost in blood exacted by an operational <
method that relied on a killing effect to ..
achieve decisive results. »
The Germans first conceptualized the
solution in 1918, and it was deceptively
simple: short, highly intense doses of
firepower to prepare the assault, small
units to exploit the shock effect of fire- ,
power to infiltrate and bypass centers of+
resistance, and operational formations ~
to move through exposed points of
weakness and push deep into enemy
lines. After the war, the further devel-
opment of the internal combustion
engine provided the means to translate
the theory into effective action and*~
restore the dominance of the offensive.
Motorized armored vehicles allowed
soldiers to cross the deadly zone pro-
tected by enormously greater speed
while employing blitzkrieg to gain victo-
ry. This was achieved through psycho-«
logical paralysis induced by movement,”*
rather than through butchery induced ]
by massive application of firepower.
After World War II, the challenge was
to halt a Soviet-style blitzkrieg across the
Northern German Plain. Tactical forces
needed defensive killing power to™
absorb the initial Soviet-armored shock”
and hold their defensive positions, This 1

led to the defensive forces’ return to
dominance. The operational problem,
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however, was to strike deep offensively
to slow the rate of arrival of follow-on
armored forces at the front line. The
resulting AirLand Battle Doctrine of the
1980s suggested a swing of the pendu-
lum back toward offensive forces.
Operation Desert Storm added momen-
um to the pendulum swing with
ground and air forces overwhelming sta-
tic defenses with unprecedented speed
and intensity. Nonetheless, even Desert
Storm produced troubling hints that
evolving defensive systems threaten to
reimpose strategic and operational
paralysis. Iraq's SCUD missile attacks
on Saudi Arabia and Israel, had they
been more accurate or included chemi-
cal or biological warheads, might have
strengthened Iraq's defense consider-
ably. The proliferation of such systems
will substantially raise the stakes of
future interventions.

Two key attributes of future U.S.
Armed Forces, if harmoniously devel-
oped, would firmly re-establish the

dominance of the offensive forces. The
information revolution will likely allow
us to define and track the elements of a
force with exquisite clarity and detail,
but knowledge of the enemy, alone, is
not enough. We must possess the
means to act on what we know, and
action depends on speed. The combi-
nation of knowledge and speed of
movement will allow a future battle
force to anticipate enemy movement
and turn costly force-on-force engage-
ments of past wars into surer and less
costly engagements by choice.

Much like the evolution of military
and private sector capabilities in the
20th century, an important physical
parameter influencing the Army After
Next is the compression of time.  For
the Army, this means taking advantage
of future advancements in information
technologies while concurrently in-
creasing speed or equivalently reducing
the time required to strategically
deploy, tactically maneuver, traverse the

killing zone, deliver metal on target,
and provide timely logistic support to
the battleforce. To that end, informa-
tion technologies will allow us to posi-
tion outside the combat zone all but
those forces necessary to move,
observe, and kill.

The imperative for speed in this new
form of warfare begins at home ports,
airfields, and installations. A highly
lethal force, shorn of its Cold War
impedimenta, will be able to project
itself from the homeland or from strate-
gic points overseas in days rather than
weeks or months and arrive in the oper-
ational theater ready to fight. Strategic
speed will allow theater war to take the
form of a coup de main.

Our goal in applying firepower must
be to exploit its substantial paralytic
effects to gain advantage. To win quick-
ly and decisively at low cost in the
future, we must have the means to con-
duct the battle quickly and end it clean-
ly, preferably at the moment when the

Prussian
War
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Technology and the cycles of war.

Army RD&EA 3




o

] m

Concepts from
Other Sources

Feasibility/
Affordability
Assessment

Winter War Games
Play

Integrated ldea Team
(ARL\VAMC Lead)

Parametrically
Evaluated
Concepts and Data

Science and technology support to the Army After Next development process.

paralytic effect of firepower is greatest.
Victory is best guaranteed through
maneuver of forces on the ground.
Psychological collapse, the breaking of
an enemy’s will to resist, comes when
an opponent is challenged and blocked
at all points. A commander with the
dual advantage of speed of maneuver
and killing power will dominate the
battlefield. If these two essential ele-
ments of combat power are orchestrat-
ed skillfully, an unfettered battle force
will be able to strike multiple vital
points simultaneously or in a sequence
of their choosing. In a very short time,
perhaps only hours, such a force would
be able to quickly disintegrate an
enemy’s warfighting structures, pro-
ducing an unequivocal military decision
with minimum cost.

The fourth cycle of war, therefore,
should seek to exploit the information
age to increase the velocity of maneu-
ver. Speed must be the essential ingre-
dient of a future landpower force.
Speed will be achieved by creating a
highly mobile force unimpeded by ter-
rain and unburdened by an agility sap-
ping logistical yoke. To achieve the
speed of maneuver necessary to wage

4 Army RD&A

Figure 2.

21st century knowledge-based warfare
will require a new concept of mecha-
nized warfare that will free forces of
maneuver inhibiting restrictions. The
exploitation of knowledge via increased
air and ground mobility will result in
unprecedented tactical and operational
maneuverability.

Such “air mechanized” battle units
would be mechanized combined arms
echelons of maneuver capable of air
assault to operational depths to attack
regimental size units and defend
against division sized artacks. These
units and the personnel and systems
they contain will combine extreme
speed with superior knowledge to pro-
vide precise maneuverability that takes
optimum advantage of deadly accurate
firepower. The employment of more
maneuverable air mechanized battle
forces in advance of potent Army XXI
forces would create the capacity for
21st century strategic blitzkrieg. Once
again, offensive forces would dominate
warfare.

Intertwining To The Year
2025 And Beyond

The process for intertwining military

art and technology for the AAN is ~

depicted in Figure 2. This process is
comprehensive, highly coordinated,

and relies on significant levels of coop-

eration among its participants. It starts
with the annual AAN strategic and tacti- *
cal war games that explore and assess *
novel concepts of operations and capa-
bilities and then pass through a number
of coordinated technology activities
and eventually feed back into the AAN
war games. This nonlinear process
continues until the AAN military art |

innovations and proposed supporting ;,

technologies and systems converge to a -
feasible, affordable, and militarily signif-
icant set of AAN capabilities.

One important output of each yearly
cycle of this process is a TRADOC-
approved short list of critical AAN
enabling technologies that is used to
establish new AAN Science and
Technology Objectives (STOs) that
directly involve private sector participa-
tion. This is designed to cultivate a

growing private sector involvement in
advancing technologies in support of , |

challenging AAN capabilities.
Very early in the AAN study process, the
Army recognized that team building
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among the military art and technology
experts was crucial to the overall success
of the AAN effort. This observation led
to the concept of Integrated Idea Teams
(II's). The objective of these teams is to
assess, from a technological perspective,
the concepts, capabilities, and notional
systems, including tradeoffs, that sup-
port AAN operational characteristics and
ideas developed through AAN war
IITs are managed by the Army
Materiel Command (AMC) through the
Army Research Laboratory (ARL) and are
composed of technical experts from
Army laboratories, National Laboratories,
the private sector, the Defense Advanced
Research Projects Agency (DARPA) and
the other Services, and academia, as well
as those more involved in the military art
side of the AAN.

Once the IIT has developed such con-
cepts, these notional system concept
designs are then played in force-on-
force/system-of-systems high resolution
modeling and simulation exercises con-
ducted in collaboration with Rand
Corp., the TRADOC Analysis Center
(TRAC), TRADOC, the IIT, and Office of
the Assistant Secretary of the Army
(Research, Development and
Acquisition) (OASARDA). The purpose
of this is to assess the military signifi-
cance of these systems within a larger
set of warfighting systems and to deter-
mine system performance parameters
that make a difference on the battle-
field. This effort recognizes that maxi-
mizing individual system performance
does not necessarily result in a more
capable and affordable system.

The final step in this process is to
assess the feasibility and affordability of
selected concepts through a team of
experts from the military laboratories,
national laboratories, the private sector,
and academia. The objective of this
effort is to evaluate the IIT notional sys-
tem designs, in concert with the above
force-on-force results, with respect to
feasibility (laws of physics, maturity of
concept, and schedule) and affordabili-
ty (development cost, production cost,
operations and support costs, and
leveraging with the private sector and
the other Services and agencies). This
effort also provides positive feedback to
the IIT on their notional system con-
cept designs. These assessments are
then forwarded to TRADOC for review
and assessment and the results are used
to decide on the role of these notional
system concept designs in the next
round of the AAN war games.

An example of an emerging insight
from the AAN war gaming that was
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fleshed out through the 1T process is
the concept of air mechanization,
which was mentioned earlier. To
achieve the requisite speed and agility,
21st century air mechanization will
have to derive from new combinations
of air and ground vehicles. A plausible
option to provide the tactical and oper-
ational maneuverability required for
the 21st century is to include an
advanced airframe designed to be both
a lifting and fighting vehicle. It would
be able to lift, conformably, members
of a family of light advanced ground
vehicles with long-range, lightweight,
highly accurate armaments. The
advanced airframe would connect
quickly to an advanced ground vehicle
while its crew remains inside. The
advanced airframe would transport the
vehicle anywhere on the battlefield out
to a combat radius within hours and
deploy it combat ready. In addition to
lifting advanced ground vehicles, the
advanced airframe would lift or employ
a variety of other mission modules.

All advanced ground vehicles would
rarely be required to face main battle
tanks head-on, which makes it possible
to limit their weight by reducing the
need for heavy armor. They will survive
through a combination of speed, agility,
active protection, signature manage-
ment and control, comprehensive situa-
tional understanding, terrain masking,
deception, and indirect fire. Greater
ground speed on and off roads will be
possible because of advanced suspen-
sion systems, power trains, and engines.
Greater fuel economies will result from
significant weight reduction and
advanced propulsion system designs.

Thus far, the AAN study has focused on
the challenging air mechanization con-
cept involving a high-speed tiltrotor
and several versions of a lightweight,
highly lethal, mobile companion
ground craft. This concept addresses
the following: the need to overcome
the limitations of ground vehicle speed
by transporting the ground craft at high
speed via the tiltrotor within theater;
the need for a lightweight ground craft
to limit the size of the tiltrotor; and the
need to overcome the possible absence
of an airfield in theater through the self-
deployment of the tiltrotor and ground
craft combination from CONUS. This
system approach to the AAN air mecha-
nization concept has not completed its
first cycle through the AAN process
depicted in Figure 2. However, the
results so far are very encouraging.
The first complete assessment will
occur sometime in the summer of 1998.

In addition to this process, a comple-
mentary set of activities involving the
Army Science Board (ASB) and the
National Research Council's Board on
Army Science and Technology (BAST)
are currently under way. The ASB is
investigating opportunities to advance
strategic deployment capabilities out to
the year 2025, while the BAST is con-
structing an investment roadmap for
the Army Basic and Applied Research
Programs for the development of tech-
nologies that will significantly reduce
logistics demand. Finally, OASARDA, in
partnership with TRADOC, is planning
to initiate a series of technology-based
war games that will assist in determin-
ing the most productive investment
options to support AAN capabilities.

Conclusions

We believe the Army has seized upon
a highly compelling vision of its future
role in land warfare. It has also careful-
ly thought through a comprehensive
process that will determine the key sci-
ence and technology investments
enabling it to achieve this vision. The
process the Army has created to navi-
gate into the future is working very
well. The future Army and the United
States will be the beneficiaries of this
cooperative but challenging effort.
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COLLABORATIVE

Introduction

During the last two decades, the
Department of Defense (DOD) acquisi-
tion community has endeavored to
build and field high-quality Defense sys-
tems while struggling with the chal-
lenge of keeping costs within reason-
able expectations. Faced with the
growing complexity and diversity of our
tactical, strategic and information-based
systems, cost containment during
design and development has become
increasingly difficult. Recent initiatives
in acquisition reform aim at building
“affordable” systems, and are driving a
reevaluation of the entire development
life cycle process. One goal is the elim-
ination of redundant or unnecessary
testing and evaluation (T&E). This
must be accomplished without compro-
mising our principal responsibility to
provide soldiers with technologically
superior systems that are both safe and
effective.

There are three basic phases of a typi-
cal development cycle: definition, engi-
neering, and verification. Project man-
agers (PMs) and development laborato-
ries have sought to maximize the pay-
back for every acquisition dollar spent.
Placing more emphasis on defining sys-
tem requirements upfront reduces
design volatility, minimizes rework, and
keeps costs down. Certainly by apply-
ing better engineering practices, we can
expect to improve quality and efficien-
cy. But what about T&E, the mandato-
ry portal for system “buy off” by the
customer? What about exit criteria,
which must be met to the nth degree,

6 Army RD&EA

TESTING
AND

EVALUATION

By MG Roy E. Beauchamp,
Hans E. Guttwein,
and David R. Castellano

imposed by three and sometimes four
independent T&E communities? Can
we find more cost-effective ways to do
T&E while maintaining the high quality
of our materiel?

Defining T&E

T&E is conducted at various stages

During the
last two decades,
the Department
of Defense
acquisition
community
has endeavored
to build and field

high-quality
Defense systems
while struggling
with the challenge
of keeping costs
within reasonable
expectations.

e e e

during the acquisition of a Defense sys- *

tem, and can be characterized as one of
two basic types: developmental and
operational. Developmental and oper-
ational T&E are formally defined in
Army Regulation (AR) 73-1 (Test and
Evaluation Policy, Feb. 25, 1995) as fol-
lows:

Developmental TEE is a generic term
encompassing engineering type tests
used to verify that design risks are
minimized, substantiate achievement
of contractor technical performance,
and certify readiness for operational
testing and evaluation.

’

Operational TEE is a generic term
encompassing test and experimentda- «

tion in realistic operational environ-
ments with users who represent those
expected to operate and maintain the
system when it is fielded or deployed.

Developmental T&E
Developmental T&E  addresses
whether or not the design meets the
intended customer requirements and
ensures design integrity over a system’s
specified operational and environmen-
tal range. Hardware designed in accor-

dance with proposed production speci-- « |

fications is exercised under strict para-
metric conditions. It is here that relia-
bility, maintainability, availability, and
other parameters are validated with
high degrees of confidence. For a
major program where the live fire legis-
lation applies, a separate live fire test
must be conducted to validate that per-
formance requirements (survivability,
vulnerability, and lethality) are indeed
achieved against actual threar targets.
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Operational T&E
Operational T&E addresses whether
“or not the system is suitable for field
use. It is conducted under realistic
operational conditions on a produc-
tion representative system to deter-
mine its operational effectiveness and
“suitability for use by typical users in
" combat or when otherwise deployed.
Much of the tactical doctrine is fleshed
out during this test to ensure opera-
tional suitability.
Traditionally, both developmental and
operational T&E were conducted sepa-
, rately, with one having little influence
on the other because of their diverse
test requirements. For example, devel-
opmental T&E may validate reliability
and accuracy of rounds fired, while
operational T&E may validate rates of
fire given a particular target scenario.

; Naturally, this led to some redundancy

- in testing since there was no sharing of
data. While the elimination of either
type of T&E is not practical, combining
portions of both shows promise as a
way to cut test costs and field systems
earlier.

» Continuous Evaluation

~ Initiative

In the mid 1980s, the Army initiated a
process called continuous evaluation
to make maximum use of any and all

« testing efforts. For about 2 years (1985-

87), test facilities were “certified” to
provide shareable data. These facilities

" could be the Army’s proving grounds,

contractor facilities, or Army opera-
tional test faciliies. The theory was
that test data (or results) would be

- determined “certifiably good,” and be

used to support engineering design ver-
_ ification, developmental test assess-
ments, and operational evaluations.

“» Continuous evaluation would be

applicable from early proof-of-principal
tests through production testing.
Although a valiant effort, continuous
evaluation never achieved its full
, potential. There was never enough
confidence built into the test data to

* assure future evaluators that the infor-

mation was valid for their specific
needs. Separate and independent
developmental and operational testing
continued to flourish.

Streamlining T&E
Acquisition reform does provide a sig-
nificant opportunity for streamlining
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Recent initiatives
in acquisition reform
aim at building
“affordable” systems,

and are driving
a reevaluation
of the entire
development
life cycle process.

T&E, recognizably so because signifi-
cant costs are incurred for final prove-
out, and it is here that the greatest
opportunity for gaining fiscal efficien-
cies exists.

Let us examine and discuss these fiscal
opportunities. Streamlining T&E is not
a new initiative. T&E organizations
throughout the Services have attempt-
ed for years to combine or reduce T&E
requirements through a number of
methods. For example, modeling and
simulation (M&S) has been employed
somewhat effectively in reducing the
scope of both developmental and oper-
ational T&E. In an interview in the
May-June 1996 issue of Program
Manager, Philip E. Coyle 111, Director of
Operational Test and Evaluation
(DOT&E), stated his office views M&S
as an effective tool for assessing areas
that are “ ... straightforward and
tractable ...” but it would not be a sub-
stitute for real tests. The premise is that
models can be used to eliminate certain
tests, thereby refocusing limited test
resources on the areas that are less
understood.

If one compares the objectives of
developmental and operational T&E,
they are essentially the same. Both are
meant to validate item performance
against a set of eswblished require-
ments. The difference between the two
has to do with the conduct of each test,
not their respective test objectives.
Performance objectives for develop-
mental T&E deal with predetermined
thresholds of various requirements,
such as accuracy and precision for a
weapon system under high and low
temperatures, sustainment of opera-

tional capability under an extreme limit
vibration schedule, and the reliability
and durability of the item under those
conditions. Of course, all of these per-
formance parameters are of interest to
the operational evaluator, but opera-
tionally speaking, it is the warfighter
who employs the equipment in the
field under dynamic conditions. He or
she is not so much interested in mea-
suring the miss distance or aiming error
as in hitting a threat target under bat-
tlefield conditions. In both cases, hit-
ting a target is the requirement; howev-
er, the parameters being measured are
different. But does this mean that com-
bining tests is not possible? Let’s
explore thar question.

Combining Testing

The very natures of pre-production
qualification testing and initial opera-
tional testing (10T), coupled with their
unique goals, mean that their develop-
mental and operational T&E aspects
cannot always be readily combined.
However, there are ways to combine
portions of each through the sharing of
tests and/or test data. The concept is
simple: execute one test but collect
enough data to satisfy both develop-
mental and operational objectives, or
execute individual tests but share the
test results. How test results can be
shared is best exemplified in the fol-
lowing examples:

* In a controlled environment, con-
duct live fire testing of a weapon system
to collect sufficient parametric data to
establish fire control ballistic accuracy
and reliability (developmental T&E
requirement).

* In a mission scenario, conduct live
fire testing of a weapon system to prove
out sustained rates of fire (operational
T&E requirement).

Data from the mission scenario, if
properly instrumented, could be used
to reduce the number of rounds
required to establish statistically sound
accuracy/reliability figures. Likewise,
live fire ballistic accuracy/reliability test-
ing could be conducted in a mission
scenario to validate rates of fire. In
either case, test resources are opti-
mized by collecting data that are usable
by both the developmental and opera-
tional T&E communities. Both parties,
however, must compromise to some
degree when using the data for their
evaluations. Developmental testers
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must accept the integrity of data col-
lected under non-pristine conditions,
where variables are allowed to change
within reasonable tolerances. Likewise,
operational testers must accept test
data collected under constrained condi-
tions that attempt to mimic, within rea-
son, a mission scenario. Only after each
party takes this major step can the effi-
ciencies become reality.

So what is the driving force behind the
compromise? It must be a melding of
the perspectives among the integrated
product team members, who can out-
line the strategies and derive the cost
benefits. The Test Integration Working
Group (TIWG) is the vehicle to achieve
agreement and coordination. Although
developers and evaluators can agree in
principle to optimize combined tests,
the “devil is really in the details.” The
process of combining tests to support
operational as well as developmental
T&E goals will be unique to each pro-
gram. It will take a TIWG with knowl-
edgeable representatives who have
both the authority to make decisions
and the will to compromise for this
process to be successful.

Examining Cooperative T&E

Let us take a closer look at the com-
bined developmental and operational
T&E approach, as described above.
With a little extra effort, it is clear to see
that issues such as safety, reliability, and
performance can be “assessed” in such
a manner that operational T&E mission
scenarios and user acceptance can also
be “evaluated.” There are numerous
cases where attempts have been made
to “share the data.” In fact, Coyle stat-
ed that approximately two-thirds of the
programs under DOT&E oversight
involve a period of combined develop-
mental and operational T&E. As
resources continue to diminish, the
acquisition community must continue
to come to grips with this situation in
the true spirit of integrated teaming.
Maintain the independence mandated
by law and good practice, but also
work together to gain efficiencies in
T&E that may translate into significant
cost reductions.

Cooperative T&E Of
Software-Based Systems
Immature software continues to be
the number one cause of operational
T&E failure. This is a staggering state-
ment when one considers the dramatic
impact on cost and schedule resulting
from scrap, rework, and IOT restarts
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RELATIVE COST TO CORRECT ERROR

DESIGN DESIGN

CATCHING SOFTWARE ERRORS LATE: THE COST

PRELIMINARY  DETAILED  CODE&
DEBUG

PHASE IN WHICH ERROR IS DETECTED .

-

INTEGRATE ~ VALIDATE

OPERATION

and reruns. Implications for costs con-
tinue to be significant. As shown in the
accompanying illustration, the relative
cost to fix an error grows logarithmical-
ly as a function of when the error is dis-
covered. For example, a software error
found late in the development phase of
the life cycle can cost as much as 5 to 20
times more to fix than if it were discov-
ered during the design phase.
Furthermore, the cost to fix a software
error found during fielded operation
can range from 10 to 85 times what it
would have cost to fix it during the
design phase. It is ironic that Dr.
Jacques S. Gansler, Under Secretary of
Defense for Acquisition and Technolo-
gy, presented this chart over 20 years
ago, and the twends still hold true
today!

So the emphasis is clearly on early
participation by the independent
agents, particularly the PM’'s or the
developer's own independent verifica-
tion and validation (IV&V) agent. We
have found that upfront involvement
and continuous evaluation tend to
work well with software-based systems,
yielding software products that are
highly mature and robust. We have also
found it easier to combine develop-
mental and operational T&E because of
greater overlaps in scope and purpose.
This is achieved through extensive engi-
neering validation testing, ranging from
bench-level to onboard system prove-
out, coupled with cooperative efforts

contributed by the developmental
assessment, operational evaluation,
and user communities.

Cooperative T&E Case
Studies :

Two cases described below demon-
strate return on investment, not only
from actual T&E cost reductions, but
also from cost avoidance by finding
software errors early during each sys-
tem’s development life cycle.

MI109A6  Self-Propelled Howitzer
(Paladin). The Paladin system, a legacy «
field artillery centerpiece, recently
underwent major modernization,
boasting a semi-autonomous fire con-
trol system with the sophistication of
mid-1990s computer electronics.
Paladin was originally “Materiel .
Released” in 1992 with nearly 200,000 ~
lines of Ada code. It performed flaw-
lessly during developmental and opera-
tional T&E, and is by our estimates the
first Army software-based system to be
fielded without software errors.
Operational T&E costs alone were -
about $7 million, +

In 1993, Paladin underwent a major
software upgrade to maintain compli-
ance with changes to command, con-
trol and communication protocols. It
was during this upgrade effort that sig-
nificant cost reductions were achieved. -
Developmental T&E was eliminated by *
combining T&E requirements, sharing
data from engineering validation tests,
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and from previously successful coordi-
nation efforts and cooperation extend-
ed by the IV&V agent. Operational T&E
was minimized to consist of a com-
mand, control and communications
interoperability test to validate compli-
ance. The net cost avoidance was in the
millions of dollars, and Paladin was
again fielded with no known software
€rrors.

In 1996, Paladin underwent further
extensive software upgrades, when
onboard computers were converted
from 16-bit to 32-bit architectures, and
in late 1997, when the custom onboard
computers were replaced with a com-
mercial off-the-shelf Pentium computer
with the Windows NT operating system.
Again, no developmental or operational
T&E was required as a result of exten-
sive cooperation and sharing data from
the engineering validation tests. In both
instances, millions of dollars in testing
costs were avoided, and Paladin was
fielded with no known software errors.

Further Paladin software upgrades are
planned and anticipated as additional
field requirements are mandated. By
continuing the strategies of test consol-
idation, vigorous coordination, and
extensive cooperation, additional finan-
cial and functional successes are
expected.

M30 Improved Mortar Ballistic
Computer (IMBC). The M30 IMBC sys-
tem is a hand-held, militarized laptop
running fire control software for 81 mm
and 120 mm mortar systems. It boasts
a wide range of tactical mission scenar-
ios, mortar ammunition, and mortar
system configurations. The IMBC has
nearly 130,000 lines of Ada code, and is
scheduled for initial release in 1998.

As a new software-intensive system,
PM-Mortars (the developer) and the
U.S. Army Tank-automotive and
Armaments Command’s (TACOM'’s)
Armament Research, Development and
Engineering Center (its IV&V agent)
took great measures from the begin-
ning to ensure full and complete inte-
gration of the developmental assessor
and operational evaluator. As a result,
the developmental T&E has been elimi-
nated in lieu of extensive engineering
validation tests conducted during IV&V.
In addition, the operational T&E has
been greatly minimized, consisting of
user training and minor tactical valida-
tion. The net cost avoidance is estimat-
ed to be $1 million to $2 million. Also,
an additional cost avoidance of
$200,000 was achieved by further refin-
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ing the process of sharing performance
and reliability test data.

The examples cited are only two of
the many examples of significant cost
avoidance attributable to collaborative
T&E. As DOD moves forward and insti-
tutionalizes collaborative T&E, even
more efficiencies will be realized.
Empowering the TIWG with both the
responsibility and authority to find the
best way to test and evaluate a program
can achieve startling results.

Conclusion

Testing and evaluation of systems,
subsystems and components is a critical
dimension of the systems development
business. This process is critical
because of the extreme conditions
under which equipment is used. If
equipment does not perform, soldiers
die. That is a powerful and compelling
reason to require rigorous and
demanding T&E.

However, there are other realities that
require consideration. For example, we
have technology that can assist in the
conduct of T&E in ways that were not
possible a few years ago. We have mod-
eling and simulation capabilities with
the attendant information processing
and computer capabilities to enable us
to replicate dynamic operating environ-
ments that were hardly imaginable a
few years ago. Perhaps equally impor-
tant is the widely understood necessity
to reduce the costs and cycle times of
weapons systems development while
maintaining our qualitative edge that is
the keystone of our warfighting capabil-
ityy. We simply cannot afford unneces-
sary processes. This does not mean
that we will not do operational and/or
developmental T&E. It may mean we
will do fewer tests, fire fewer rounds, or
drive fewer miles.

The concept of collaborative T&E,
sharing tests and darta, is one way to
help achieve these efficiencies. No one
is suggesting a relaxation of the stan-
dards or a compromise of the quality of
materiel put in the hands of soldiers. It
means finding better and more cost-
effective ways of doing business. It
means developing meaningful partner-
ships with contractors and systems
developers and fully involving the
T&E community at the beginning.
Collaborative T&E can help us do all of
this if we are willing, courageous, and
creative enough to “check our baggage”
at the door when we begin the devel-
opment. This is what acquisition

reform is all about.
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LIFE CYCLE

COST DRIVERS

FROM

THE
PROGRAM
MANAGER’S

PERSPECTIVE

Introduction
The Program Manager (PM) in today’s

tunities if viewed as such and managed
accordingly. Making the PM a major partici-
pant in managing the total Life Cycle Cost
(LCC) for Acquisition Category (ACAT) sys-
tems is one such challenge. Even though
this seemingly new approach to systems
management is formalized, the question is
whether this really is a new challenge and, if
so, what new opportunities can the PM seize
to make his or her system better and more
cost efficient?

The purpose of this article is to put the
issue of LCC management into perspec-
tive—the PM’s perspective—and to offer a
view on potential opportunities afforded by
the new formalized approach to LCC man-
agement. The recent emphasis stems from
the impression that the PM tends to lose
focus on LCCs once the system enters pro-
duction. This impression is debatable to
some PMs who believe they have always per-
formed this responsibility. Regardless of
where LCC accountability resided in the
past, there's opportunity now for the PM to
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marshal forces toward controlling
Operations and Support (O&S) costs (a
major component of LCC) that systems
accrue after fielding.

While continuing to recognize that LCCs
must be controlled and reduced, the PM
now has the mandate to implement a sys-
tematic program consisting of a mix of
planned system upgrades and retrofits,
Modernization Through Spares (MTS)
strategies, and other investment means. This
will ensure that systems remain safe and
usable for the soldier, yet achieve a continu-
ous balance berween capability require-
ments and LCCs.

The PM As Life Cycle

Most PMs consider themselves to be part of
the life cycle system management team.
However, the PM’s vision extends principal-
ly to major system upgrades through the
production run years and ends with transi-
tion of the program to Level 1I or Level III
management. During direct management of
the system, the PM has always strived to pro-
vide best value and procure the best system
given the available resources. But the scope
of his or her purview necessarily encom-
passed the areas it was possible to control
with the means at hand.

For example, in the Bradley Fighting
Vehicle System (BFVS), two major significant
capability improvements—the Al and A2
modifications—were “cut” into the produc-
tion run and now the third formal modifica-
tion—the A3—is in development. Each

modification added significant capabilitiesto . |

the basic “A0” model, however, because
added capability was the priority, the LCC
was also affected.

The specified Mean Mile Between Failure

(MMBF) requirement for the BFVS (A0) was
240 miles, but as a result of continuous team

effort, the MMBF steadily improved to where |

the A2 achieved a standard of 720 MMBF—a
three-fold increase. Such statistics translate
into improved operational readiness,
reduced need for maintenance, and greater
efficiency in using consumable expendi-
tures, each contributing to reduced total
LCC. This achievement was largely possible
due to the lengthy production run for the
Bradley system, where typically 10 percent
of budgeted production dollars were put
toward system improvements.

In addition, the BFVS A3 upgrade eliminat-
ed a capability as a direct result of the real
impacts of LCC. The original Bradley had
the requirement to swim, if necessary, across
tactical water obstacles to maintain surprise
and momentum in the attack. The down-
side of this requirement was the significant
cost of the technical features necessary to
make every vehicle in the fleet have this
capability. It simply became too cost prohib-
itive to retain this requirement in view of
actual tactical experience that seldom
required this capability and the fact that
other changes required corresponding
changes to the swim features. LCC became
the final argument that caused a reduction in
the requirement.

System Technical Support

The major tool that made the BFVS relia-
bility and capability gains possible was the
robust System Technical Support (STS)
effort built into the assorted contracts. The
STS effort allowed considerable supplemen-
tary test and evaluation of subsystems and
components and provided hard analysis to
assist modification decisionmaking. This,
however, was somewhat of a luxury based
upon the long and stable production run
that the Bradley system experienced. A
steady and long production run probably
can no longer be counted on for extensive
product improvement planning.

This article does not address the equip-
ment modification and STS tools in detail
because they are familiar processes in the
PM repertoire. The point is that all PMs
must continuously attempt to incorporate
aspects of technical insertion and reduce
LCC. This can be accomplished by PMs:

* Having their user buy into life cycle man-
agement (LCM);

* Learning to analyze all of the data avail-
able on system cost drivers;

* Leveraging resources normally not pur-
sued by PMs; and
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* The Army making a commitment to life
cycle investment.

What’s On The Horizon

Despite best efforts of the PM to control
LCCs, the reality is that the operational
requirements of the system sometime miti-
gate against fully controlling costs, especial-
ly when dealing with advanced and
unproven technology The Operational
Requirements Document (ORD) formulates
the basic requirements for the system, but
currently there are few “filters” for cost con-
trol in the ORD language. Instead, it con-
stantly devolves to the materiel
developer/combat developer “team” to
trade off requirements against what is
achievable and what is affordable.

The give and take between the materiel
and combat developer roles is nothing new,
but perhaps it's time to establish a slightly
different priority paradigm in view of the
emerging presence of LCC management.
Figure 1 depicts such an approach where a
small change in priority might cast a differ-
ent aspect on the success of the PM in man-
aging LCCs.

As shown in the figure, safety always rakes
precedence in the consideration of materiel
changes, but now is the time to supplant
operational capability increases with LCC
considerations in second place.

When given the luxury of lengthy produc-
tion runs, the opportunity for materiel
changes applied to the production stream is
a normal strategy, but there is a downside.
The system tends to stretch its capability
envelope over time, and funding and
emphasis on capability increases tend to
dwindle, save those for safety problems,
after the system is fielded. Further,
increased resources are required to support
fielded systems as their technology becomes
dated and spares become less available at
reasonable cost.

The burden of supporting technologically
obsolescent systems was an acceptable
drawback when a replacement system exist-
ed on the developmental horizon. New
developmental programs today, however,
tend to be the exception rather than the
rule. The situation now presents challenge
or opportunity since the PM is firmly
ensconced with the task of controlling the
total LCC for the system.

Modernization Through
Spares

The answer is a more deliberate effort to
invest in product improvement not only of
the system but the subsystems (repairables)
and spares (consumables) that will support
the system as long as it's fielded. The MTS
Program is the principal means to upgrade
subsystems and spares to incorporate more
recent and less costly technologies in an effi-

| cient manner.

The thought process for taking advantage
of MTS involves several angles. Early plan-
ning is key. To prepare for MTS, the system
has to incorporate certain facilities from the
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_ & Figure 1.
1. Soldier Safety 1. Soldier Safety The PM/user
2. Capability ‘ 2. Life Cycle Costs prioritized
3. Life Cycle Costs 3. Capability view
of requirements.
beginning. ~ These preparations, called  Legacy Systems

“designing for modermization,” entail mea-
sures such as “open” system architecture,
modular replacement and software partition-
ing to simplify the use of “pull-out/plug-in”
modules. The use of performance specifica-
tions is also key to hopes of using more flex-
ible commercial standards and specifications.

These features have always been in the
PM’s tool bag and were seldom overlooked
in the development of a program acquisition
strategy. The problem for most programs
was, and continues to be, resourcing.
Strategies effective in the days when a long
production run and strong resources were
available are more problematic today. In
today’s environment, a conscious effort
must be applied throughout the Army to
fund MTS programs to address the real cost
drivers that drive up the total LCC. Such a
program can be implemented in many ways,
but all responsible leaders must realize that
to make a product, any product, better
requires a level of investment.

To address the whole range of LCC, legacy
systems must also be considered. A tenden-
cy exists to make investments in a few major
systems that represent the Army’s pacing
combat systems. Table 1 shows how a hand-
ful of systems account for over two thirds of
the Tank-automotive and Armaments
Command’s (TACOM'’s) total purchases.
But one must remember that the effective-
ness of many of these systems, in a tactical
sense, is affected by lesser known systems
that represent significant continuing O&S
cost drivers,

An example is the Armored Vehicle Launch
Bridge (AVLB) system mounted on the ven-
erable M60 tank chassis. This system, repre-
senting a critical irreplaceable combat func-
tion, is scheduled to be upgraded with the
Wolverine Heavy Assault Bridge system. The
problem is that we will never buy enough
Wolverines to replace all the AVLBs.
Therefore, we will have many AVLBs in the
inventory for years to come. The manager of
the AVLB must have access to resources to

System Total Purchases| % of Total | 10% Reinvest
(M, FY97) | M)
Abrams $ 3839 44 .4 § 384
Bradley 83.6 9.7 8.4
MB88 Rec Veh 127 8.4 7.3
HMMWYV 50.3 58 5.0
All Others 273.3 31.6 273
TOTALS § 863.8 100.0 § 864
Table 1.

TACOM total spares and repairable purchases by military system.
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address his or her cost drivers.

In short, an investment curve in funding for
O&S cost reduction needs to rise to corre-
spond to decreases in production investment
funding to keep equipment readiness in
equilibrium and LCC down. A spending
approach to provide for real O&S cost reduc-
tion might appear such as that shown in
Figure 2. Investment must include not only
the advanced digital equipment but impor-
tant legacy systems like the AVIB as well.
Some of the investment must be expended
to improve data collection to identfy the
most significant system cost drivers.

Several powerful tools exist to assist in
identifying the real cost drivers. The
Operating and Support Management
Information System (OSMIS), Fielded
Vehicle Performance Data System, and oth-
ers are useful tools; however, the PMs must
understand the limitations of the data pro-
vided by each of these tools and how to use
them. The PM team must range further
afield to incorporate representatives from
the Integrated Materiel Management Center,
the Defense Logistics Agency (DLA), contrac-

Responsibility
for

product
improvement
is constantly

emphasized
in PM
system
acquisition
strategies.
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tors and others with specialized knowledge
in this area to help lay out LCC strategy and
budget goals and objectives.

Tasks

The primary tasks for the PM in this envi-
ronment are to be as knowledgeable as pos-
sible of his or her system cost drivers down
to the third and fourth tier of the Work
Breakdown Structure, and know how to
obtain funding for LCC improvements. He
or she can partially accomplish tasks by max-
imizing the use of LCM Integrated Process
Teams, which consist of the logistics experts
within his/her supporting commands.

The second task is the harder task for the
Army and that is to marshal a set of resources
the PM can routinely tap into for good LCC
ideas. The funds must be economically dis-
persed so all systems can gain support for
their valid cost drivers. The Army must rec-
ognize the need to invest especially more
heavily in legacy systems where cost drivers
will increasingly pinch in the years ahead.
Money is beginning to be provided from
venues such as O&S cost reduction (OSCR)
accounts and DLA's Savings Through Value
Enhancement ($AVE) Program, but better
methods need to be developed to capture
savings and plow investment funds back into
programs in a timely fashion. For example,
from Table 1, if only a 10 percent savings was
achieved in LCC in each of the programs list-
ed, that would yield more than $59 million
as potential investment resourcing for pro-
grams to achieve further efficiencies.

Ultimately, the efforts of the PM to reduce
O&S costs must be rewarded with addition-
al resourcing. This is difficult if the Training
Resource Model (TRM) used to resource
field units lags the introduction of the PM's
efforts in LCC savings. To fully benefit efforts
in OSCR, some proportion of resources real-
ized through upgrading systems or parts sav-
ings at the unit level should rebound to the
PM for further investment. At the unit level,
there are always unfunded requirements
that will consume any savings from PM
investment efforts.

Rather than units consuming all LCC sav-
ings on their requirements, it may be time to

explore means for the materiel developer,
the combat developer, OSMIS and TRM
managers, and others involved to devise an
equitable formula for savings distribution
upfront as a new, more reliable system is
fielded or a significant cost driver is
redressed. The resultant funding can affect
further force modernization improvements |
and/or OSCR for legacy systems as well as -
systems in production. The downside, of
course, is that units already strapped for
resources will be directly effected with the
reduced funding level available, but this is
balanced somewhat by the continually ,
improving reliability and the overall reduced
costs of the equipment the soldier uses to
conduct the mission.

Conclusion

In conclusion, PMs have never been out of
the loop in the management of LCCs. They
budget to reduce them and employ their
entire teams in designing a system that
attempts to minimize the cost of ownership
in every subsystem. Responsibility for prod-
uct improvement is constantly emphasized
in PM system acquisition strategies. The
success of our PM efforts is evident in the
proven success of currently fielded systems.
We need to build on this success, continue
to refine the legacy systems, and enable the
PM to be a partner in the Operations and
Maintenance Army world expanding his or
her efforts at reducing O&S costs.
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A NEW APPROACH
TO THE ARMY
MANUFACTURING TECHNOLOGY

Introduction

A robust, well-focused science and tech-
nology (S&T) program is essential for the
Army to achieve its goal of providing the
warfighter with the most capable,
advanced weapon systems. However,
even the most promising systems con-
ceived and developed as a result of the
Army’s S&T Program will never reach the
field if they are too expensive to produce,
particularly in the current budget-con-

* strained environment.

Because of the increased focus on
affordability, the Army's Manufacturing
Technology (MANTECH) Program has
become an essential element of the S&T
Program. The primary goal of the Army
MANTECH Program is to provide essential
manufacturing technologies that will
enable affordable production and sustain-
ment of furure weapon systems. Managed
by the Army Materiel Command (AMC),
the MANTECH Program offers an oppor-
tunity to address affordability as early in
the life cycle as possible. Because it focus-
es on maturing and validating emerging
manufacturing technologies that result in
reduced costs, improved quality, and
reduced cycle time, the Army MANTECH
Program also can reduce program risk.

In previous years, the MANTECH
Program addressed many important man-
ufacturing issues, spreading available
funding among various AMC commodity
areas to solve problems in a broad range

* of technical areas. Initially, these efforts

were quite successful. In recent years,
however, the program has suffered severe
funding decrements as well as significant

_ funding instabilities created by multiple
- and substantial 1-year Congressional

requests for special interest projects. In
FY97, MANTECH discretionary funding
levels reached an all-time low, making it
imperative for the Army to rethink its
MANTECH strategy.

New MANTECH Initiative

In FY98, the Army implemented a new
initiative to refocus and enhance the
MANTECH Program using the Army
Science and Technology Objectives
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By Dr. Marilyn M. Freeman,
Carol Gardinier, and
Dr. Robert S. Rohde

(STOs) as a model and the Army Science
and Technology Working Group (ASTWG)
as a vehicle for moving the MANTECH
Program into the Army S&T mainstream.
The Army devised a strategy in which
funds of multiple PMs and industry will
supplement MANTECH funds to address
selected cross-cutting manufacturing
issues that promise maximum return on
investment.

At the heart of the new MANTECH strat-
egy is the creation of a small number of
manufacturing technology objectives
(MTOs) that will be analogous to STQOs,
comprising general and specific manufac-
turing objectives. MTO managers will be
designated with each having specific PM

customers. Each MTO will be completed
in 3 to 5 years and funded at $1 million to
$3 million per year. A goal is to have
MTOs consume approximately 50 percent
of the total MANTECH funding. In addi-
tion, there will be a number of manufac-
turing demonstrations (MDs), each span-
ning 1 to 3 years in length and funded at
$300,000 to $1 million per year.

Figure 1 shows the path through which
STOs are proposed and recommended to
the ASTWG for final approval. Just as the
U.S. Army Training and Doctrine
Command is the customer for STOs and
Advanced Technology Demonstrations,
program executive officers (PEOs) and
PMs are the customers for MANTECH
efforts. Therefore, MTOs will be
processed through a parallel path in
which the PEO/PM community has signifi-
cant input to the ASTWG.

MANTECH Technical Council

Another key player in this process is the
MANTECH Technical Council (MTTC),
which has been established to review the
MANTECH Program annually and approve

Current S&T STO Path to ASTWG
| AMC/ I Centers/
| TRaDOC Selected, | Viess/Labe
i s’ ASTWG  [“SarsTOs | | Projects
Candidates Technical ry
T Council
l -:
N AN
Rejects ‘ﬁ( * -‘Psl;fg“" g
Figure 1.

Army RD&A 13




0 MTO Approval Process

MANTECH
AMC/PEO-PM
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the MTOs (Figure 2). Members of the
MTTC include representatives from the
Office of the Deputy Assistant Secretary of
the Army for Research and Technology
(SARD-TR and SARD-ZS), the Office of the
Army Deputy Chief of Staff for Operations
and Plans (DAMO-FD), and HQ AMC
(AMCRDA-T). Figure 3 shows the MTTC
responsibilities. The MTTC will scrutinize
each MTO proposal and prioritize the
candidates to ensure that those that go
forward have the broadest Army/customer

Figure 2.

proponency, have sufficient discretionary
funding to ensure success, maximize
leveraging opportunities, and offer the
greatest “bang for the buck.” Only the
top-rated MTOs approved by the MTTC
will be forwarded to the ASTWG for final
approval.

The first MTTC meeting was held in
November 1997, and one MTO was
approved for initiation in FY98. That
MTO addresses manufacturing issues
associated with reducing the costs of pro-

ducing infrared cooled and uncooled
starring arrays. Because focal plane
arrays are essential elements in a signifi-
cant number of Army systems, it is
expected that there will be significant
cost savings achieved through this effort.
During FY98, new MTO and/or MD can-
didate projects may be submitted to the
AMC representative for consideration at
the next MTTC meeting. Two other
MTOs were approved for FY99 starts.
One will address development of plastic
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MANTECH Management Oversight

ST, MTTC Responsibilities CHE
SARD-TR) DAMO-FD)
( * Establish Army MANTE CH program objectives (
* Review the Army MANTE CH (MT) investment strategy and program
* Review, revise and forward MTOs to the ASTWG for approval
OAMCRDA \ ° Frovide bmac_i guidance and programmatic input to the AMC/PEO- OASA(RDA)
/ PE m ° ege _»
AMC * Issue annual call for projects to field & canvas PEOs/PMs to
PEO-PM identify most critical manufacturing issues
Reps + Formulate, coordinate and integrate MT projects

* Review, assess, evaluate, revise and prioritize MT projects within
guidelines from MTTC
* Submit an MT Program Plan to the MTTC annually

encapsulated microcircuits, and the
other will address affordable manufac-
ture of composite structures.

Conclusion

As the new MANTECH strategy demon-
strates that significant cost savings can be
achieved with relatively small investments
in manufacturing technology early in
materiel development, the Army leader-
ship believes the downward funding
trend associated with MANTECH will be
reversed. In the future, MTOs, in addi-
tion to the 200 Army STOs, will comprise
the centerpiece of the Army S&T Program.

During FY98, steps will be taken, using
the same process and the MTTC, to man-
age two related cost savings programs:
the Reliability, Maintainability and
Sustainability (RM&S) Program for
Operation and Sustainment Cost Reduc-
tion; and the Commercial Operation and
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Figure 3.

Sustainment Savings Initiative (COSSI)
Program.
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R&D Achievement Awards . . .

ARMY

RECOGNIZES
53 ENGINEERS

One of the highest honors the Assistant
Secretary of the Army for Research,
Development and Acquisition can bestow
on members of the engineering and sci-
entific community is the Department of
the Army Research and Development
(R&D) Achievement Award. This presti-
gious award recognizes outstanding Army
engineering and science achievements
that have resulted in improved U.S. Army
capabilities and contributed to the
nation’s welfare.

Each year, every major Army command
nominates personnel (individuals or small
teams) for the award based on their
achievements in conducting or leading
outstanding R&D efforts during the previ-
ous year. Nominations are reviewed by an
Evaluation Committee of highly qualified
members of the Army science and tech-
nology community headed by the
Director for Research and Laboratory
Management. Achievements are evaluat-
ed on the basis of their overall quality,
technical merit, importance to the Army,
and contribution to the national interest.
Nominations that represent truly out-
standing achievements are selected to
receive the award.

The 1997 Evaluation Committee select-
ed 53 Army engineers and scientists to
receive awards for work conducted in
1996. Below is a list of the award winners
and their achievements, grouped by com-
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mand and organization. Each individual
will receive an official letter of commen-
dation and an award plaque, to be pre-
sented at the 1998 Army Science
Conference in June.

U.S. ARMY CORPS OF
ENGINEERS

U.S. Army Waterways Experiment
Station

Roy E. Leach will receive an award for
development of a new method of cleaning
relief wells and drains. These wells and
drains assist in controlling seepage at
water-regulating structures. Leach devel-
oped the “Blended Chemical Heat
Treatment Method” while researching the
problem of bacterial clogging in relief
wells and drains. This method, which has
now been adapted for industrial use,
increases effectiveness and can cut life-
time costs up to 50 percent.

Dr. James T Baylot, Tommy L. Bevins,
and Dr. Raju R. Namburu will be recog-
nized for their achievement in successful-
ly developing high-performance scientif