SUCCESSFUL STRATEGY

THE MOBILE INTEGRATED
TACTICAL TERMINAL (MITT)

A Case Study in Rapid Development

g first Mobile Integrated Tactical
Terminal (MITT), latest de-
velopment effort by the Army
Space Program Office (ASPO),

was recently ficlded to the 319th Mili-
tary Intelligence Battallon at
Fort Brapg, M.C.. only 36 months
after Concept Studies Approval
(Milestone ).

This rapid dcvc]n]'.lm:mt Was pos-
sible because we used comcurrency
throwghout the acquisition process:
we did maore than one thing at a time,
and we didnt wait o complete ad-
minlstrative requirements before pro-
ceeding with ather phases of the pro-
gram,

Also, we used an innovative ap-
praach to transition this program from
a highly classified contracting and
development process to a standard
program development. This allowed
the program to take advantage of both
the highly technical, rapid and unigue
development process possible in the
classified world and the standardized,
supportable and reproducible devel-
opment process possible In the acqui-
sition world.

Major Plluke ts Systems Coording-
for in the Department of the Army
Research, Development and Acguisi-
fion (SARDA) for Patriod Missiles, the
Pernttagor. She was the MITT program
manager from March 1990 through
Jume 1993, She s 0 PMC 94-2 sludent.
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Maor Pifuke describes the MITT power system o BG hhn E. Lomghouser, LISA, then Assts-

tant Depury far ﬁr-.r-rl.:-m.-; Muanagemnenl, fice af the Assistomt Secrelary of the Army [Research,

Devetopment and Acguisition).

While this is a unique program
with wunigue circumstances, some of
the procedures used and lessons
learned are relevant o the acqulsi-
tion community at large. In an era of

shrinkimg budgets and rapidly mov-
ing technology, all program managers
(Phds) must strive continuously to
shorten the acquisiton cycle; some of
the experiences of the MITT program
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may apply to this need. This anmicle
describes how this successful acoui-
sition took place so rapidly.

Background

The ASPO director is the PM of the
Army “Tactical Explobtation of Ma-
tional Capabilities™ (TEMCAP) Pro-
gram. The ASPO 1s not in the Armmy
Program Executive Office (IPEC) struc-
ture under the Assistant Secretary of
the Army (Rescarch, Development

and Acquisition) but is a field operat-
ing agency of the Department of the

Secretary of the Army (Research, De-
velopment and Acguisition). The
ASPO is the Army focal point for tech-
nical, fiscal and operational interac-
tions with the natlonal space commu-
nitv; and, as such, develops, tests,
fields and sustains tactical systems
for national and theater intelligence
products.

In 1978, the ASPO fielded its first
signals imtellipence system, the Elec-
tronic Processing and Dissemination
System, Iis first Intelligence systems.
Since then, 24 other TENCAP sys-
tems of varous sizes, missions and

E complexity have been dewveloped,
fielded and are operating throughout
the world at Armv divislons, corps
and echelons above corps. The sys-
tems are supported by contractor field-

TENCAP capability at lower levels on
the battleficld. During the Guli “War,
all five Tactical High Mobility Termi-
nals were deployed, and three were
sent forward with divisions for the
first time. Tactical High Mobllity Ter-
mitals are highhy mobile svstems that
allow a single operatorfanalyst to re-
ceive, analyze, archive and dissemi-
nate signals intellipence and imagery
Intelligence products. Intended for use
ar the Corps Forward Command Post,
these systems proved exiremely suc-
cessful at the division level, validat-
ing in warime experience the need
for such a system in divisions.

Even before the Gulf War, it was
clear that a material solution was in-
dicated to get more TENCAP capabil-
ity on the batlefield. The Tactical
High Mobility Terminal was the best
bt

service representatives permanently
Enn site with each piece of cquipment.
of The computers in the original TENCAP
3 svstems are dated, the software is
= expensive 10 maintain, and the sys-

svstem for use ab division lewel,
expensive o reproduce because the
government did not own the technical
data package (the five systems in ex-

Armmy Deputy Chicf of Staff for Cpera-
tions and Plans. As such, ASPO ex-
ecutes the TENCAP program as ap-
proved by the TENCAP general
officers steering group, which is co-
chaired by the Army Depury Chiefl of
Safl for Operations and Assistant
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tems are operating ar their maximum
£ level with no growth potential.

# The ASPO coordinates with key

personne] in TEMCAP cells at every
& command where TEMCATD equipment
i= used o expedite actions appropri-
ate to that command. This allows the

%ASFD to obtain a materiel require-

* ment approved by the TENCAP Gen-
eral Officers Steering Group while for-
mal documentation is still in the
Training and Doctrine Command
(TRADOC) pipeline. Thus, ASPO tra-
ditionally strives for “the BO-percent
solutlon” during development, and
relies om close contact with the user in
the field and extensive preplanned
product improvements o refine sys-
tem capabilities. This allows the PM
to write rather peneral specifications
for the contractor, and then work
closely with the contractor and the
user during system development.

Pre-Milestone 0 Activities
From [987-89, 16 different Mis-
gion Meed Staements (MNSs) were
generated at various divisions and
schools expressing a reguirement for

istence were prototypes and never
intended for a more extensive field-
ing). Also, several of the systems were
mounted on five trucks and the MNSs
called for a smaller system. Fimally,
the systems were already pushing the
limits of their intended processing
capaclty, and It seemed short-sighted
to reproduce a system headed for
obsolescence.

Thus, based on informalky stated
requirements from the field (a formal
consolidated MNS was never written)
and the clear need for a material solu-
tion, the TEMCAP General Officers
Steering Group directed on @ July 1990
that ASPO pursue the prototype de-
velopment of a smaller and updated
Tactical High Mobility Terminal, Five
prototypes would be built for test and
gvaluation. The PEQ for [ntelligence
and Electronic Warfare would assist
ASPO in documentation and dewvel-
opment 1o ensure the technology used
was consistent with the Intelligence
and Electronlc Wariare Systems open
systems architecture. Milestone Q.
Concept Studies Approval, was
achieved.
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Phase 0: Concept Exploration
and Definition

The purpose of concept explora-
tion and definition is to evaluate the
feasibility of alternative concepts and
determine the most promising solu-
tions, Two separate evaluations for
this system were: the software archi-
tecture and associated hardware suite,
and the vehlclessheltertraller system
configuration. The ASPO formed two
teams of experts to address the
problem.

The software/hardware team of
experts were from the program office,
the contracting office, and the sup-
porting Federal Contracts Rescarch
Center. Their study began on 8 Auw
gust 1990, and Included coordination
visits with 16 different Depatment of
Defense (Dol apencles engaged in
intellipence, electronic warfare, com-
munkcations and computer technol-
ogy. Their final product was a 15
Movember 1990 decision brief, rec-
pmmending the hardware and sofi-
ware approaches to be purswed in the
newly desipnated MITT.

Because of the Gulf War, the
TENCAP General Offlcer's Steering
Group did not meet in the December/
lanuary timeframe to give formal Con-
cept Demonstration Approval (Mile-
stone 1) for the software effort. The
comtracting process procesded with
an Informal approval from the co-
chairs of the group. As with all previ-
ous coniracts for other TENCAFP sig-
nals intelligence systems, cost-plus-
award-fee contract was awarded to
rehost Tactlcal High Mobility Termi-
nal functionality onto a LIMIX
baseline. (This meant the MITT could
execute all of the functions of the
previous system but could use the
most modem computer technology.)
Authority to proceed was granted
on | February 1991, and the con-
ract was expected to be a Z2-month
effort.

As the software contracting pro-

cess was aking place, a second team
o eapenis was jormed 10 evaluale
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alternative concepts for the system.
When the software/hardware experts
had visited the Army Research Labo-
ratory in Adelphi, Md., they wene so
impressed with the type of work in
packaging VME-based computer sys-
tems in rugged tactical cases and ve-
hicles being done there that it was
decided that the Army Research Labo-
ratory experience would be invalu-
able o the program. The Laboratory
had extensive LINIXN expertise and
had written softwan: packages that
wolld pertain t© the program. Four
engineers from the Laboratory gained
the appropriate security clearances to
participate in the program and began
work on the sysiem design.

The svstem design team was twao
teams — the four Laboratory engi-
neers and a complement of engineers
from the defense conmtractor. The con-
fracior team was expent in aerospace
and satellite technology and had mone
than 20 years of experience in
TEMCAP systems. The team had
people thoroughly familiar with the
software package and a network of
field service reps who dealt with
TENCAP systems and TENCAFP mis-
sions daily, worldwide. The ream was
accustomed to working with large
vans, however, in special units with
highly trained soldiers, and with mini-
mal thought given to supparabllity o
commoenality with other Army sys-
tems because of thelr ongoing main-
tenance contract. Additionally, since
they had enjoyved a long-term, sole-
source relatlonship with ASPO, they
were somewhat expensive

The teams each designed the sys-
ten independently. A seres of llera-
tive design concept meetings were
then held to take the best ideas (rom
each desipn. Also, the reams had a
joint conference with the PEO for In-
telligence and Electronic Warfare and
several [ntelligence and Electronic
Wartare PMs at Vint Hil Farms, Va.,
to share ideas and ensure sysicm com-
patibility and component commonal-
itv. The sessions [ully urilized the
respective expertise of the teams 1o

1 e,
el 4 . K
The Mobile Integrated Toctical Terminal és a
hemvy high-mobility, multipurpase, wheeled
wehicke (HMMWYY with sheller fiun! contains
i worksiations and multiple communicg

come up with a concept which would
not have been possible by cither team
alone. The PM's challenge was to
help everyone set aside egos and
suspicions and work wogether (a chal-
lenge that continued throughout the
program).
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fions partfas. I puldis o trrller-mounied 15kw
penermior. A second heavy HMAMWY carrdes
the crew and thelr carga,

Mdter this series of iterative system
design concept meetings, the final
product of the system design team
was a 21 Mav 1991 declsion briei
recommending the system confipura-
tion. The concept was aggressive. The
desipn depended on several key pieces
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£ of egquipment not yet available, in-

& cluding the heavy variant of the

E HMMWYV, miniaturized Cryplo-

:gmphic eguipment, the SUN S5PARC

= 2E card (the smaller, more rugped
computer card that would allow the
system o use the most recent work-
statlons available), and the 400-amp
alternator for “under the hood" power.
Successful completion of the total
system depended on the timely feld-
ing of these other systems. All of this
equipment was late for a vadety of
reasons — the minicrypto still isn't
available: and the PM executed some
creative “workarounds" ta de-
velopment oh schedule. The result of
acoepting this risk was that when the
system was fielded, it reflected cur-
rent technology, and was the first
military system flelded with this equip-
ment.

As work on the MITT Operational
Requirements Document had begun
at the Army Tralning and Doctrine
Command and the initial draft was
being staffed, we developed a revolu-
tionary acquisition plan. The TEMCAP
signals intelligence systems, to date,
had been contracted to the same con-
ractor, because of that conmactor's
unique technical expertise. The sys-
tems had been intended as proto-
types or low-density systems and,
thus, were used in the field
without complete military speciilca-
tion documentation, integrated Fogls-
tic support ([15) packape, or compre-
hensive manuals. They were
developed with minimal technical in-
put from the program office (because
of their extreme complexity, the pro-
gram office aften did not have the
technical expertise to give precise
guidance and make engineering deci-
sions).

Simce the MITT would bring
TENCAP capability to the division for
the first time and since the total num-
ber of MITTs was potentially more
than 100 systems (at one paoint the
MITT was to be the prototype for the
Common Ground Station), this ap-
proach would no longer work. In-

gtead, while the contractor was build-
ing the five approved prototypes, one
additional systern would be bulle ai
the Army Research Laboratory. This
sbeth system would allow the Army
Kesearch Laboratory to validate the
contractor's engineering drawings and
bring them up to level-three stan-
dards, and o make minor changes in
the system (which would not affect
form, fit and function) to enbance
producibility. Moreover, the Army
would develop a second source of
TENCADP expertize to help reduce the
cost of future systems, and the labo-
ratory could produce an ILS package

for the system.

The May 1991 TENCAP General
Officer's Steering Group meeting was,
in effect, a Concept Demonstration
Approval (Milestone 1) decision, al-
though the software contract was
sipned three months earlier, and the
Operation Requirements Document
was not complete, The software and
hardware concept baselines were ap-
proved. The steering group withheld
judgment on the final svstem confipu-
ration (whether (o use a triler or a
second HMMWYV, or both, to trans-
port the generator and other equip-
ment) pending further evaluations.
The acquisition plan and concept for
testing were approved. The program
was underway: ten months had
clapsed.

Phase 1: Demonstration and
Validation

The purpose of the Demonstra-
tion and Validation phase is to de-
sign the system and demonstrate
critical processes and technologies,
The TENCAP General Offlcer Steer-
ing Group did not expect or require
speciflc requirements be met for the
program to move from Phase 1 to
Phase 2. Consequently, the program
made no clear delineation bemween
demonsiration and validation ard
englneering and manufacturing de-
velopment. This allowed much wirk
to be done concurrently, without
preparing for a set of arbitrary mile-
slones.
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To save time, the software System
FEequirements Review and System
Design Review were combined into a
Requirements and Architecture Tech-
nical Interface Meeting. Although the
software program was complex (more
than 500,000 lines of code), it was
primarily a rehosting of existing code
onto LINIX, While not trivial, it was
assumed that the requirements and
structure were already fairly well-de-
fined. Linfortunately, neither the con-
tractor nor the program office had
much UNIX experience, and a con-
giderable learning curve had to be
overcome in every phase of software
development.

In retrospect and despite an even-
tual significant slip In the software
development schedule, this consoli-
dated approach was still a pood idea.
There was probably not enough LINIX
expertise o do a such a thorough
System Requirements Review and
Swystemn Deslgn Review o |ustify the
time and expense involved. The final
Software Requirements Specification
was released on 31 July 1991.

A directed subcontract should have
been submitted wo an experienced
LINIX software contractor or, at the
very least, an intensive UNIX training
program for the software team and the
contractor's hiring of some LINIEX ex-
pens, Some LINDY training was done
up front, but the software team had
other TENCAF commitments through-
out the development which prohib-
ited them from becoming proficlent
rapidly. Also, the level of program
classification made rapid hiring of
expents Impossible,

Dur contracting office issued a
separate hardware request for pro-
posal for the desigm and manufacture
of five systems Immediately after the
Milestone 1 decision. The contractor
briefed the proposal three months
later, on 28 Aupust 1991, The first
inklings of the challenges of having
mwo separate deslgn teams work on
the system became evident during
et foding,, a8 the contactar, i sotme
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cases, reverted o less-risky solutions
than had been proposed by the Armmy
laboratory and endorsed by the pro-

gram office.

hany of these differences were re-
solved early In the process; others
persisted throughout the program.
Understandably, the contractor
leaned toward a design with known
and available components to meet
cost and schedule. The Armiy Research
Laboratory wanted innovative solu-
tons using the latest available tech-
nodogy. The PM was in constant arbi-
tration,

The hardware contract was signed,
and the contractor received authoriny
o proceed in December 1991, De-
splte the fact that the design was not
finalized, several long-lead-time pur-
chases were Initlated Immediately.
This resulted in the purchase of some
excess parts as the design matured,
but these parts were utilized for spares

on ather systems.

The hardware development did not
include a formal Preliminary Design
Review (PDE). Because of the numer-
ous iterative design reviews held in
the Concept Exploration phase and
because the parts purchase process
was well underway, the formal PDR
seemed superfluous.

Phase 2: Enginecring and
Manufacturing Development

The purpose of the Engineering
and Manufacturing Development
phase is to mature and finalize the
selected design, validate the manu-
facturimg and production processes,
and test and evaluate the system.
The primary obstacle in this phase
was getting the contractor (who was
building five systems) to keep the
Army Research Laboratory (which
was bullding one system 3,000 miles
away) informed and up-to-date on
drawings, parts and design deci-
sions. However, this teaming rela-
tionship was key In the PM's ability
to influence the design, processes or
testing-

Involving the Laboratory allowed
the PM to have an independent set of
englneers evaluate design and pro-
cess decisions at every step, and
helped keep the system design com-
patible with existing Army systems.
Thus, despite the classification of the
development, the system was not built
in a vacuum, but was kept in step with
mainstream Army components and
developments. Additionally, sophis-
ticated technologies developed by the
contractor could be researched fur-
thier and incorporated into other Army
evatems by the Laborator.

Although the hardware design was
gtill not fimal, the Critical Design He-
view (CDR) for hardware and soff-
weare was held from 10-12 March 1992.
The TENCAT General Officers Steer-
ing Group had approved the final
configuration of two HMVMWYS and a
traiber, and most of the deslan was set.
Howewver, the system was overweight;
the delivery schedule for some of the
critical componenis were slipping: the
software deskgn was behind: and the
Operational Requirements Document
was not yet approved (approval came
In Junme 19%2).

The contracior's design style was
similar to & “skunkworks.” Engineers
would deslgn the sysiem on paper,
but technicians and engineers build-
ing the system were free to make
changes and pursue “pood Ideas™ as
they were putting it together. Hence,
the drawings often lagged behind the
acmal system desipn.

The Laboratory often was left out
of the information loop and had to
scramble 1o keep up, This frustration,
coupled with constant challenges to
contractor design decisions (o keep
the system commen with other Army
systems — something in which the
contractor had no expericnce) resulied
in occasional hard feelings. For ex-
ample, the contractor would design
and manufacture simple hardware or
brackets that were commercially avail-
able or even had MNational Stock Num-
bers assigned. The Laboranory would
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research and identify the best part
commercially available and cause the
contractor o change the design.

The PA's role of arbitrator and
team builder was critical. However,
the checks and balances Imposed by
the relationship between the contrac-
tor, the Laboratory, and the program
office was invaluable to the success-
ful completion of the program. [n view
of the contractor's skunkworks ap-
proach, the teaming relationship
proved to be especlally effective in
validating the manufacturing and pro-
duction processes used, and helped
make the svstem reproducible at a
reasonable cost

Executing the software contract
continued to be slow throughout this
phase. The leaming curve persisted
in every phase of the project, and
because of it the contractor had ser-
oushy underestimated the time (and,
hence, cost) involved, The project was
further complicated by the fact that
the target system was not working
until very late because of the leading
technology hardware chosen. The
software contract almost doubled in
cost, and completion was eight months
late. However, several critical com-
ponents of the system design (the
miniaturized cryplographic equlp-
memnt, the heavy HMMWY, the 400-
amp alternator] were also late, and
would have delayed the system just
as much.

The system was tested by the con-
tractor with the program office and
Laboratory present In May and June
1993, As would be expected, many
bugs had to be eliminated, especially
in the software and communications
equipment. The system then was
tested at Fort Bragg by the user in July.
The gaining unit personnel were
trained for 30 days by the contractor.
Then, the LLS, Army Intelligence Cen-
ter and School ran a test, wsing gain-
ing unit personnel, contractor sup-
port, and again observed by the
government team. The system was
turned over to the 319th Military In-
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tellipence Battalion in Juky 1993, 36
months after Milestone O,

Phase 3: Production and
Deployment

The purpose of the Production and
Deployment phase is to produce and
field the system, monitor the system
performance, and support the fielded
system. This phase went smoothly —
the payoff for some earlier stresses.

The remaining four contractor sys-
tems were completed in rapid succes-
slom, months ahead of the original
schedule. This resulied in tremen-
dous cost savings and almost offset
the software overrun. Fielding to Fort
Brapg, Fort Campbell. Fort Stewart
and Europe went smoothly and on
schedule.

The Army Research Laboratory
system was slower to finish (as ex-
pected) because of the additonal work
of modifying and upgrading the con-
tractors documentation to standard
and making minor changes to the
sysiem to enhance producibility. This
proved to be a large task, and drawing
inconsistencies continue to surface.
The system was not intended o be
flelded right away. The original plan
was to keep this system at the Labora-
tory until the ILS packape could be
completed, formal testing of the wve-
hicle and trailer could be accom-
plished at Aberdeen Proving Grounds,
and for work on advanced technaolo-
gies. However, the MITT was so im-
pressive ai a demonstration given to
the senior Army leadership at the Pen-
tapom in [une that the felding sched-
ule was modified and accelerated,
and the Laboratory system was fielded
to Korea in January 1994,

For the first time, ASPQ had
ficlded a standard system, with Army
manuals, o Amy divisions world-
wide. More importantly, ASPO now
had the technical data package and
trained personnel to help bring down
the cost of follow-on builds. A
contract is being finalized at the
Army  Research Laboratory to

bulld five MITTs with the develop-
ment contraclor.

Phase 4: Operations and
Support
The Operations and Support phase
supports the fielded system, moniiors
the system performance, identifies
improvement opportunities, and
modifiestupgrades, as required. Here,
ASPO systems have always excelled.
The ASPO tries to field the 80-percent
solution, and then uses a robust
preplanned product-improvement
program to upgrade the system ac-
cording to user feedback. A small com-
mumity of users, supported by con-
tractor field-service representatives,
allows for excellent support, feedback
and improvements. Semiannual us-
ers conferences are opporunities for
training and close interface among
nel in the program office and
the soldiers whom they support. The
MITT was phased carefully into this
program throughout its development,
and some particularly vexing prob-
lems had already been presented to
users for ideas and prioritizing.

Conclusion

Thie use of Innovative acquisition
strategy was the key to the success
af the MITT program. Invelving an
Army laboratory as an honest bro-
ker with an experienced defense con-
tractor resulted in an impressive syn-
ergy of talent tempered by the checks
and balances of divergent interests.
The latest avatlable technology was
successiully integrated into a for-
ward-thinking design. Concurrency
in design, manufacture, testing, field-
Ing and support hastened the pro-
oess withoul compromising support-
ability or producibility. A flexible
approach to the acquisition mile-
stones allowed the program to
progress rapidly withour artificial
barriers, while still fulfilling the es-
sence of the process. Finally, a ro-
bust, preplanned, product-improve-
ment program and frequent, direct
interface with system operators al-
lowes the PM to be responsive to user
requirements.
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