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ABSTRACT

In 1993-1994, STRICOM formed a team to acguire the AGTS
{Advanced Gunnery Training System). The team developed a
"new way ©of doing business" which synthesized a number of
concepts--best value scurce selection; emphasis on processes
and metries and total guality leadership; concurrent . -
engineering; integration of MIL-STD-1379D and the systems
approach to training; application of the Fixed-Price-Incen-
tive (Successive Targets) contract type; range pricing; and
a uniquely structured Request for Proposal. This "new way of
doing business is described and lessons learned are presented.
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gizes many concepts which may be
INTRODUCTION  familiar: best _value _source
selection, processes and metrics
In gsimplified terms, acquisition _and continuocus  improvement:
of a training system may be  concurrent . engineering (CE} ;

viewed as having three phases:

(1) Development and releage of

a Request for Proposal (RFP)

built from the user's require- .

ments, (2) Proposal evaluation
and contract award, and (3)
Government and awardee accom-
plishment of the development,
testing, fielding, and 1life
cycle  support of the system.
The Advanced Gunnery Training
System (AGTS) program has
completed pHases one and two,

with gsome significant
accomplishments © and .lessons
learned.

BACKGROUND

The AGTS program will provide

training systems to support
individual, Crew, 8section, and
platoon gunnery training for
Army personnel who operate the
M1Al and MLA2 Abrams tank, the
M2/M3A3 Bradley vehicles, and

the Armored Gun System.
THE "NEW WAY OF DOING
BUSINESS"

As the scriptures tell us, there
is really nothing new under the
sun. The AGTS. approach synthe-
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integration of MIL-STD-1379D and
the systems approach to training

(SAT) ; application of the
F:Lxead Price-~Incentive
(Successive - Targetg)
contract type: range pricing;
and a uniquely structured RFP
package. It was the synthesis

- of thege elements which resulted

in a new paradlgnl and a new

‘attitude. n cer —

_"BEST VALUE"

SOURCE SELECTION
Creech (1982},
around since .the forties,®

desc¢ribes it as follows: TA
process based upon the use of

‘reasoned judgement in selecting

_tioms,

for contract award that firm

whose proposal reflects the
optimum combination of - func-
features, performance

and price...." (p. 2).

_Glennon.and Fagan (1984),pointed

out a natural affinity between
the best value approach and the
front end analysis required to
support the development of a
training system:

(FPIS)

noting that best
- value source selection has "been



R L 11|l | L I LUy

Ll S

el L L

The Best Value Acquisition
Strategy includes the goal
to gpecify at a relatively
high level of abstractionm.
Therefore, once the deci-.
gion is made to avoid..
specification in equipment
terms (how), the specifi-
cation writer has no .
choice but to concentrate
intently on. the results of.
Front-End Analysis. In
other words, the Best Value
Strategy provides a forcing
function for a thorough
Front-End Analysis and a
clear definition of the
training problem and.
assoclated .constraints.

{p. 182])

Certainly, the AGTS team found
this statement to be correct.
The AGTS apprcach, however, went
further: Analysis was viewed as
a continuing, not just a "front
end" requirement, due to the .
evolving nature of the. vehicles -
and tasks involved, and a need
to continucusly insert improving
technology, . including instruc-
tional technology. 2ddition-
ally, best value was seen as

providing an impetus to contin- ..

uoug incorporation of all phases
of the SAT, not. Jjust the
analysis phase.

PROCESSES AND METRICS

One clear link between the AGTS
RFP and the literature of total
quality leadership (TQL) ig the
importance of the concepts of
process and metrics.

These two concepts appear
throughout the AGTS RFP. For
example, the instructions rela-
ted to the SEMS (Systems
Engineering . Master Schedule)
stated "The SEMS -shall  at a
minimum consist of the offeror's
tasks, major subcontractors'

tasks, milestones and criteria
(measurable metrics) for accept-
able accomplishment at. egach
milestone." Similarly, the

evaluation factors for award

included the following: "Each
proposal wiil be evaluated from
the standpoint of adherence to

. sound practices... (and the)

extent to.which the offeror has
developed_measurements to track
the process, eliminate errors,
remove slack, reduce variation,

and plan for = continucis

improvement."

It was the desire of the AGTS

team. to achieve the effect .

summarized by Commander -.John

Langford: .. . S T

Processes, = measures,
customer focus, . teaming,

and empowerment are  all _

necessary for laylng a
 foundation for continuous.
_1mprovement...The crlterla

for empowering a team _is

fairly stralghtforward.

The team must fully under- -
‘gtand customer require-
nments; understand . and

accept their respon81bll—
~ities, authorities, and

accountabilities; have the
processes, metrics and
requisite skills necessary
to perform their tasks;
and have the full support
of upper management .
(1994, p. 1)

CONCURRENT ENGINEERING (CE)

Another concept: Which.appears as
a requirement in the RFP is CE.
CE emerged as a named concept in
1988, as a result of efforts by
indugtry and Government person-
nel to overcome two weaknesses
in traditional _systems
eng;neerlng. the sequentlal

- linear nature o©0f the process;
_and . the - proliferation and

1-2 .
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isolation - of =  specialists.
Linton (1991) explains CE in the
following terms: "CE involwves
a product development

“infrastructure that fosters a

unified, collaborative approach
that 1ntegrates 1nputs Erom
business, engineering and. man-
agement specialists across the
traditionally segregated phases
of product development (p. iv).

MIL-STD-1379D

Just as there 4dis a. close
affinity between the "new way of
doing business” and TQL, so
there can be a mutually sup-
portive relationship - between
both of these and a careful
dapplication of MIL-STD-1379D,

Military Training Programs.

In the AGTS RFP, the Government
included two products from MIL-
STP-1379D as mandatory require-
ments: the Training Situation
Analysis and the Training System
Alternatives Report. Otherwise,
the RFP allowed each offeror
great freedom:

Describe the strategy for
applying the SAT and MIL-
STD-1379D in the analysis,
design, development, imple-
mentation, and evaluation
of courseware for AGTS...

The offerors shall provide

each proposed item of
courseware...Offerors are
invited to propose substi-
tutions or exceptions to
the Work Statement and
contract data requlrements
list (CDRLs).

In response to this empowerment,

each offeraor, in a variety of
approaches, performed- some or
all of the following tagks:
analyzed anticipated AGTS
program requirements; selected
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and tailored tasks and DIDg ffom
MIL-STD-1379D; prepared CDRLS;
1ntegrated the tasks and data .
products into the . SEMS and’
Systems Engineering Master Plan
{(SEMP) ; provided. additional o
process information, if needed;
and provided ‘appropriate
metrics. The results . (the
submitted proposals) were much
more satjisfactory than the
results of’ many a Government
"CDRL-scrub. B,

SYSTEMS APPROACH TO TRAINING

- (8AT) oL

For the Army, the SAT is defined
primarily in TRADOC Regulation
350-7. The model presentad has
five interrelated, nonlinear -
phases: analysig, design,
development, 1mplementatlon and
evaluatlon.

The SAT links well to the "new
way of doing business," for

saeveral reasons: It integrates

systems englneerlng approaches
into training system develop-
ment, and provides the framework
within which MIL-STD-1379D can
be applied. ITts iterative
nature provides for continuous
reexamination and improvement of ~
the training system1development.
Flnally, the regulation itself

.. 1s based on baseline processes
. and metrics:
a Data Item Description for

for each phase,
key processes and minimum-
essential requirements (MERS).
are 1dent1fled. ' S

©  BUSINESS AND CONTRACTU

ASPECTS ;_;_f"

‘The selection of the ~AGTS

caontract . type arose from a
desire to synthesize the ideas
above into a "new way of doing

. business." The train of thought.

went somethlng like thls.,
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* First was the desire to
use the SAT as the core. concept
of contract performance.

* CE would be required to ..

implement the concept.

* ¥or CE to work, the
contractor had to be pursuing
his solution that he believed
in. The Government had to cease

dictating solutions and
aproaches. :
¥ The contract :had to.

support and satisfy multiple
users with diverse needs over a
lengthy period of time.

* Access to technology

" insertions and business flex-—.

ibility was needed.

* The use of other than
Firm-Fixed-Price together with
the desire that the contractor.
be executing his concept, led te
the "best wvalue" source selec-
tion method.

All the requirements had to .be
achieved under competitive
conditions, leading to a "pro-
gram friendly" production con-
tract that was an attractive
business arrangement for indus-
try. Where development is not
pushing the state of the art,
the use of a production contract
form lends program stability
{through budgeting certainty},
and allows  for &- lengthy.
contract, giving the contractor
some asgurance of © future
business base.

The need for flexibility and
equity led to a selection of
range pricing and the 1little
uged FPIS contract type. -

FPIS is a standard Federal
Acquisition Regulation contract
type (FAR 52.216-17). Fixed

_are characterlzed. by

‘hence "fixed: prlce“-

Price Incentive (FPI) contracts
" threé
thlngs. (1) A celllng price
that is not subject to change,
(2) A
target prlce that is the anti-
cipated price of performance;
{3) An overrun/underrun cost

gshare ratio (which may be
different for . overruns and
underruns}, hence- the "1ncen- o
tive.” . i

All FPI contracts provide for
the negotlatlon of final firm
fixed prices.

target type is distinguished
from the fixed target type by
provision - for an  interim

negotlatlon at a spe01f1ed
‘milestone which will convert the
contract_to eltherJa_leed.Pqug
Incentive (Firm Target), [the
successive target] type; or a
Firm Fixed Price type, with the
latter preferred. The FPIS type .
dlso typically has a Hhigher
ceiling and a larger Government
share than the FPIF type. Both
types are designed for _an
equitable division of risk

between the contractor and the'fm“‘
,Government.

In summary, the FPIS contradt

“type allows for thé_gguitable,

sharing of cost risks early in

the contract when there are many

unknowns, and = provides for
negotiation of fixed prices
reasonably early in the contract.
after the principal risks are
known

Range pricing is -simple in
concept. The contractor pro-

.poses different unit prices for

different
quantltles.

ranges of .option
" In AGTS the range

“prlclng table included in Sec-

tion B of the RFP was guite
complex because it al}gyed for
ordering almost ady _ mix of

twaelve different conflguratlons

The successive -




delivered to.any of ten desti-
nations, with unit prices for
quantity ranges of 1, 2-4, 5-8,
and 9-24. This provided the
Government with immense £lex-
ibility in exercising options.

RFP STRUCTURE -

Like contract type, RFP struc-
ture was gelected to refleckt the
"new way of doing business." The
unigue aspects of key sections
of the AGTS RFP are discussed in
the following paragraphs.

Section L

Sections L was written to
require the offerors to build
their proposals as follows:
Volume I, Past Performance;
Volume II, Requirements Evolu-
tion; Volume III, Integrated
Management; Volume IV, Support-
ability; Volume V, Afford-
ability;and Volume VI, Adminis-
trative.

The use of a Past Performance
volume reflected a. .best wvalue
source selection concept. This

volume was analyzed by a separ--

ate evaluation group, using data
provided by each offeror on
Government contracts worked as

a prime or subcontractor durlng

the past three years. .

Volume II, Section I, Reguire-
ments Evolution, required the
offerors to fully lay out their
pre-contract and post-contract
approaches for integrating
systems engineering processes
with the SAT and MIL-STD-1379D:

Show how the results of the
integrated systems engi-
neering/training  system
regquirements analysis pro-
cess will lead to major

system/subsystem functicnal
requirements and to &t h e
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processes

~overall training
raequirements.

system

Disgscuss the strategy for
applying  the sygstems
approach to training and
MIL-STD-13782D in the
analysis, design, devel-
opment, implementation, and
evaluation of courseware
for AGTS.

.. The offerors shall provide
a.Data Item Description for
each proposed . item of
courseware as an annex to
Volume IT (exempt from page
limitation) .

Explain the. analysis and
design methods which will

~be used to  translate.
training requirements to
performance and finally to
a visual system degign.

Volume III, Section L,  Inte-
grated Management, placed two
primary requirements on the
offerors, 1in an effort to sgeek
implementation of the "new way
of d01ng ‘business." These two
requireéments were (1) SEMP; (2§
SEMS . i

The SEMP was to.synthesize what

would normally - be -separate
specialty plans into a coord-

. inated master plan for the inte-

gration of all program‘efforts.”

_ The SEMP was to describe, via

text and dlagrams,: Droposed
‘and procedures to

accompligh. AGTS.

The SEMS was to congist of the
offeror's tasks, major -subcon-

“tractor's tagks, milestones, and

criteria (measurable metrica)
for acceptable accompllsh.ment at
each milestone.
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Section M-

Section M was written to clearly
reflect best value source selec-
tion concepts. For example, the
relative importance of the areas
was as follows: the Require-
ments Evolution wvolume (which
contained most of the material
on the SAT and MIL-STD-137%8D),
along with the Integrated
Management volume (which con-
tained the SEMP and SEMS, with
their emphasis on processes and
metrics) were rated as most
important.
with Supportabillty, was rated as
less important than. the two top
areas,
Past Performance.

Work Statement

For AGTS a very minimal (20

page) Work Statement was devel-.

oped. The offerors were given
full freedom: to propose changes
to the work statement and submit
them as part of the Administra-
During the pre-
proposal briefing it was made

Affordability, along

and more important than-

clear to the. offerors that MIL- .

STD-137%D did not contain all-

necegssary processes and metrics
required to develop AGTS and
that therefore the offerors
would have to take action. to
ingert necessary processes and
metricg into their proposals.

The following statements were
uged in the AGTS Work Statement,
in regards to SAT and 1373D:

The contractor shall  per-
form the trade off studies

necessary to determine the

training strategy and then
finalize the system design.

The contractor shall con--

duct a training situation
analysis of the types and
levels of training.

gystem 7
performance level proposed...."

IAW Task 206, MIL-STD- -
1379D, the contractor shall
identify the wvarious ele-
.. . ments, such.as alternative

< - features, capabilities, and
characteristics, of the

. AGTS training system and
analyze the" effectiveness
in meeting the. training
requirements (DI-ILSS-
810867 .

'Specificatién Guide

The AGTS RFP did not contain a-
" specification.

Instead, each
offeror was required to deliver
a "starting point" specification
ag part of the proposal. ‘A
brief (11 page) specification
development guide was provided.

The Guide stated "To the extent .

that it is known, provide infor-
mation that defines the proposed
and quantifies the

During the face-to-face discus-

sions, each  offeror’  was
cautioned not to build 4
specification which was
prematurely detailed; any

design decisions described had .

to be supported with training

requirements analysis and trade

study data.

Syatem Requirements
(SRD)

Document

An SRD was developed by the AGTS
team, based on meetings with the
users and on the user- developed
reguirements documents. .

Requirements statements in the
SRD were limited to the top
level of detail; for example:

. "The system shall provide the

capabilities . to monitor- - and
evaluate the  individual’s,
crew's, section's, and/or pla-

toon's duties 1in response to
fire commands, in a realtime
manner." Thus the SRD allowed




forcontractor innovation, tech-
nical and instructional

effectiveness breakthroughs,
full implementation of the SAT,
meaningful trade off aralyses
conducted through concurrent
engineering and participation
with the user, and an evolu-
tionary approach to AGTS design.

EVALUATING PROCESSES AND
METRICS, USING MIL-STD-1379D
AND THE SYSTEMS APPROACH TO

TRAINING .
sach

In order to evaluate

offeror's application of MIL-

STD-1379D and the SAT, the
instructional systems special-

ists on the AGTS team applied

analygis of AGTS reguirements,
along with the DID selection and
tailoring guidance in Appendix
A of MIL-STD-1379D and the mini-
mum essential requirements in
TRADOC Regulation 350-7. The
results were identification of
two gsetsg of - "core" tasks and
DIDs from MIL-STD-1379D. “One
set related to the applicatiom
of SAT and MIL-STD-1379D in
support of the development of
the " AGTS simulation system
hardware and  scocftware
components, e.g. - the wvisual
system, computational system,
crew stations, = instructor-
operator station, and exercise
generation system. A second set
related to support of AGTS
courseware, e.g. -the gunnery
exercises in the instructional
subsystem, and the courseware
for training cof the instructor-

operators and the . scenario-
generation personnel.
A similar  starting point™

Government analysis was made to
identify critical processes and
metrics for the core DIDs. An
example @ is shown in - the
following excerpt (metrics are
in bold}:

s - {3)

i. TRAINING ANALYSIS
PROCESS : ’ T

a. Tralnlng Sltuatlon
_Analy31s {TSA) :

The TEA
process must be complete:
MIL-STD-1379D subtasks
1061.2.31, 1¢l1.2.2, 101.2.3
required. : - ' LT

(2) Completeness
of the TSA product, is
required, raccording to the

tailoring requlrements on .

the CDRL.

(3) TSA scope and

iterative schedule (as
shown on CDRL and SEMS)
must reflect the variety
. and changlng nature of the
training 81tuat10ns.

{4) User
coordination.

ality, that is,
ative problem

must be compared on all

critical
training effectiveness,

cost, schedule risk, engi-

- neering, risk, MANPRINT,

- . supportability,

© ability, reliability, ‘and

" others as regquired.

altern-

Similar analyses were made to
examine the tailoring of the
actual DIDs from MIL-STD-1379D.
None - of thesge Government

analyses were considered to be .

THE answer, but a starting point
for dlscu331on

LESSONS LEARNED

Create Operational Definitions _

Process and metrics were two

(5) Multidimension-
sdlutions =

dimensions:

maintain--
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central concepts of the AGTS
RFP. Communicating precisely
the meaning of these concepts,
however, proved to be a task of
great difficulty. During AGTS
RFP development and proposal
preparation and evaluation the
Government and contractor AGTS
teams repeatedly grappled with
trying to achieve and commun-
icate a common understanding of
these two terms. For example,
in an attempt to be more clear,
other terms were used to amplify
the meaning of "process," words
like Tapproach, " "methods,
"strategy," and "practices." In
retrospect, however, these
amplifications probably just
increased the communication
problem.

Dr. Deming was certainly
familiar with this problem, and

proposed a solution, the oper-
ational definition:
Meaning starts with the
concept, which is in some-
body's mind, and .only
there: = it 1is ineffable

....An operational defini-
tion . puts communicable
meaning into a concept...An
operational definition is
one that people " can do
business with {(Deming,
1986, pp. 276- 277).

One lesszon learned, therefore,
was to include in future RFPsg
operational definitions of key

concepts, and to seek meaningful -

discussions of these concepts as
early as possible.

Improve Preproposal Conference

For the AGTS program, discus-
sions at the pre-proposal
conference were superficial, In
contrast, the face-to-face
discussions of clarifications
and deficiencies were -extra-
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~solutions.

ordinarily open and useful for
both the Governmment and the
offerors. A way must be found
to have this meaningful and open

" discussion at the pre-proposal

confetrence, or RFP
development,

early point in the process.

during

Early discussion should contain
expanded and clear presentations
by each Government Ffunctional
representative. concerning what
they will be loocking for,
perhaps on a factor by factor
level. The focus should be on

"sound practices" and appropri- -

ate metricg, not on design
for the particular
program. The discussions should

include a communications check,

~whereby industry presents their
‘understanding of what was said,

with follow-on- Government -
industry clarifications. This

type of communication of expec--

tations would reduce the hours
devoted to writing and resolving
clarifications and deficiencies,

“which were a large part of the

cost of
ation.

AGTS proposal evalu-
Needless to say it would

also reduce the rework of the™
_bidders. .

,glarify Requirement forAMetrics

The Government should clarify

that metrics include much more
than a software tool, or a list
of products and dates for
accomplishment.  Metrics also

include measurements of quality,

communication, coordination, and
impact/traceability. For exam-
ple, it does not matter if a
visual fidelity analysis is done
on time if it is of poor quality

cr if it is not communicated in

a timely manner to the various
functional areas within the
offeror's team, or if once com-
municated it is not used. '

or at some other

4




Emphagize
Metrics

Plans, Procegses,

A clear requirement -and metho-
dology must be
ensure that the offeror's pro-
posed processes and metrics are
placed in the contract in a
clear and consistent manner.
The original intention for AGTS,
with its brief Work Statenent,
was that the offerors would have

two avenues for inserting their

desired processes and metrics:
first, inclusion in the SEMS and
SEMP, which were to become part
of the contract; second, as
changes to the Work Statement.
Neither of these approaches
worked satisfactorily. The
offerors placed their procesgses
and metrice primarily in Volume
IT, Requirements Evolution, and
Volume IITI,
ment.

entire proposal into the
contract. Thisgs ig a less than
ideal secolution, due to the Ffact
that it is inevitable that there
will be inconsistencies between

the various parts of the
proposal. Lesson learned: at
the = pre-proposal - conference,

place much more emphasis on the
importance and the role of the
SEMS and  the SEMP. Another
approach might be to eliminate
the Work Statement f£rom the RFP
and have the offercors submit a
Work 8Statement of their own
which must match the approaches
described in the technical &and
management volumes, and. must be
consigstent with  the SEMS and
SEMP.

SUMMARY

For the AGTS program a "new way
of doing business" was used by
the RFP preparation team and was
embedded into the RFP and the
proposal evaluation @ process..
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developed to. . processes

.an innovative RFP
"The results of thlsrneW'approach

Integrated Manage- .
As a result, the Govern-
ment decided to incorporate the.

This new approach synthesized
elements " of a variety of
concepts, approaches, and tools:
best value,  contracting,
and metrics,
continuous improvement, MIL-STD-
1379D, the systems approach to
training, concurrent engi-
neering, Fixed Price Incentive
(Successive Targets) contract
approach.w1th range pricing, and

were thoughtful, innovative,
affordable proposgsals designed to
meet the Army's evolving needs
for advanced gunnery tralnlng
now and in the future. .
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