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Human Factors Engineering
Smart Contract Preparation Expediter
{SCOPE)

Joan E. Forester and Patricia W. Kilduft
U.S. Army Human Engineering Laboralory
and
Robert K. Colod
LICA Systems, Inc.

As MANPRINT intensiiies the Amrmy’s focus on the
soldier-system inlarface, the Human Engingering
Laboratory (HEL) is responding with the develop-
mert of an expert system, called the Smart Contract
Preparation Expediter (SCOPE). This system will
aid human faclors engineers in developing materiel
acquisition decuments thal fully and eccurately
reflect human faclors considerations. Such consid-
erations include designing Army materiel fo conform
to the capabilities and limitations of ihe soldiers who
will operate, maintain, supply, and iranspart the
materel in its operational environment.

Human factors engineers at HEL's detachments
are using their technical background and experience
ta identify issues that must be addressed by the
cantractor during system design and devslopment.
These areas of concern are communicated to the
contractor as human factors engineerng (HFE)
taskings and emphasis areas in the Request 101
Proposal (RFP). The human factors engineer must
ensure that the correcl issues are identilied early
and that tha HFE 1askings address these issues ina
clear, specific, and cost-efleclive manner. Incom-
plete, overly-general, or inconsistent HFE require-
ments in the RFP can lead to less than oplimally
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designed systems which may then require costly en-
gineering changes or revisions before the system
can meet the oparational performance standards
specified in the Operational and Organizational
(O&Q) Plan and Required Operational Capability
(ROC) document.

The development of a knowladge-based, auto-
mated 1ool to aid human 1actors engineers In the
above aclivities was envisloned by HEL as a means
of improving productivily, stabilizing available exper-
lise, and enhancing consistency and product quality.

A feasibility proloype of SCOPE, developed in-
Continued on page 2
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house by HEL, consisis of an intelligent, interadive
dacument editor and a program with knowledge of
HFE and Army maleriel design. Using SCOPE, the
human factors enginger ¢an quickly and accuraiely
generate the HFE taskings, along with a tailored
Statement of Work (SOW) and Contract Data
Requiremenis List (CDHEL).

The intelligent edilor porlion of SCOPE allows the
hurnan facters engineer 1o tailor MIL-H-468558,
Human Faclors Engineering Requirements for
Military Systems Equipment and Facillies. Text that
is part of the eriginal document can be “lined oul” to
reflect deletions, with inserted text marked. AHer
edits are complete, the program interprets the
tailored addilions and deletions and generates the
correct, legally-binding texl which will task the
contracior with the appropriate HFE work.

Based on the human factors engineer's descrip-
tion of the acquisitioned item, SCOPE uses its
embedded HFE-expertise to find paricular areas,
workplaces, or subsystems which require concen-
trated HFE-allention. Knowledge about ihe slructure
and content of the RFP and ils subsections (SOW,
CDRL, els.) has been modeled so that aplional or
alternate clauses and phrases are conditionally
generaled, depending on the materiel descriplion,
acquisilion strategy, contract type, design technol-

ogy, and similar concerns. The resulting document
is automalically formatted.

HEL has a development contract with LICA
Systems, Inc., awarded in February 19883, for phased
devalopment of SCOPE. By late 1989, the HEL
Detachment at the Missile Command will begin
evaluating the initial version.

LICA is modeling the commadity-specific design
and performance knowledge 1o develop a hierarchi-
cal network of relationships between materiel char-
acteristics and human faclors requirements. These
modals will be developed into a knowledge base
using an cbject-orienied expert system building tool.
This hierarchy will provide the capability to infer
system requirements in human factors lems to
ensure that the design considers human perform-
ance limitations. The models will be incrementally
refined and extended 1o include commodity-specific
knowledge from other HEL Delachment activilies.

Procedures for mainlaining consgistency of tailor-
ing within and across the generated documents are
also being explored. As ihe MIL-H-46855 1asking
document is interaclively tailored by the human
factors engineer, consistent lailaring of the requested
Data Hem Descriptions (DIDs) will be automatically
performed. For example, DIDs that are cited In ihe
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SOW will be appropriate to the materiel and 1o the

acquisition phase, and ihey will be correctly called aut

on the GDRL and tailored in a consistent manner on
the Dogument Summary List.

Future plans call for modeling the report-structura
knowledge in a more flexible manner, and devaloping

text generation and formatling functions thal arg more

generic and better integrated into the knowledge

represeniations. As an adjunct (o SCOPE, LICA plang

to develop an expert-computer interface to provide
easy and eHective tailoring of SCOPE for gach
commodity area handled by HEL Detachments. Thig

capability will ease updating and renewal of SCOPE's

knowledge bases as new Army systems are devel-
oped, new regulations are promulgated, and new
successiul RFP input text is written.
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When fully developed, SCOPE will be able to
store and organize knowledge about past and
present HFE contracls, program plans, reviews,
design recommendalions, progress repons, devia-
tion reports, standards, regulations, handbooks,
data, and other documentation necessary 1o Justify
HFE aclions and recommendations. SCOPE will
provide a more consistent and timely response to
requests from Project Managers, thus Increasing the
productivity and effecliveness of HEL's field office
resources.

For more information, contact Joan E. Foresler,
USALABCOM, HEL, ATTN: SLCHE-CS, Aberdsen
Proving Ground, MO 21005-5001. AV 258-5858 or
COM (301) 278-5838.

Manpower and Logistics Trade-off Analysis
(MALTA) Model

Sal Culosi and Paul F. Hogan
Systems Research and Applications (SRA) Corporation

SRA is devaloping a prototype manpower and
logistics trade-off analysis model. Called MALTA,
this model uses probabilily theory 1o generate 2
Markov chain system of equations thai describe the
interactions between base mainlenance and kogistics
support capability. The model is designed to help tha
analyst determing the manpower requirements and
gpare parts inventory necessary fo achieve a specilic
level ol weapon system availability.

Because weapan system components fail
randomly, sizing maintenance manpower and spare
parts inventories based an the average Jailures over
a given period would likely result In large numbers of
“not mission capable” (NMC) weapon systems when
{ailures are higher than average. Clsarly, therelsa
lower limit on the mainienance manpower side of the
equation; i we cannot repair ilems at least as fast as
the average fallures during a repair periad, then the
backlog of ungerviceable components will grow very
rapidly, as will the requirements for spare parts.

Beyond this minimum maintenance manpower
level exisls an optimum mix ol maintenance-man-
power and spare paris necessary to achieve a given

capability. Given the cost of manpower and spare
parls, the MALTA mode! can help the analyst deler-
mine the least-cost combination of spares and
manpower o achieve a specified level of weapon
systemn availability.

The MALTA model can congider simultanaously
more than one 1ype of spare part and skill leve!
nesded to make 1hs repairs. In addition, the model
has the ability 1o consider the benefits of using
maintenance personnel wha ¢an perform mare ihan
one maintenance function. That is, the model can
calculate the cost of achieving a given level o
weapon system availability for two cases: {1} per-
sonnel in a given skill category can repair anly one
lype, or cne group, of spares; and (2) personnel in a
skill category are cross-tralned to repair two or more
types ol spares.

Because of the conjectural nature of failure
rates, economias in overall manpower reguiraments
are achieved genarally when members are cross-
trained. Cross-iraining is costly, however, and may
result in reduced proficiency in repainng any single
item. The model considers these interactions in

Conlinued on paga &




MANPRINT

As Part of Technology Insertion

Toni Hodges
ARINC Research Corporation

Since MANPRINT's inception, bolh Government
and Industry have made great strides in recognizing
how the human element impacis on total sysiem
perdormance. Human factors professianals, training
analysts, logisticians, and other scientists and engi-
neers have responded fo this awareness by design-
ing and applying iools and methodologies that
assess factors affecting human performance. These
teols allow engineers to reduce or eliminate those
factors thal inlerare with human parlormance—and
thus total system performance—in previous designs.

The hunger for new technelogy, howewver, threat-
ans the daelerminalion to include human require-
mentis in system design. The iemptation to use new
technology indiscriminately Is not limited to hardware
and software developers Even within ihe human
factors and training arenas, we are designing

advanced automated programs to predict and modify
human behavior. The threat is that emearging tech-
nologies are so exciting in and of themselves thal
they may advance without apparent full justification.
Several recent studies indicate that some of today's
sophisticated sysiom and equipment designs fall 1o
consider ihe limitations or the strengths of the opera-
tors, maintainers, and support personnal required jor
the system's mission execulion. A recent sludy ol
glass cockpits (Wiener, 188%) found thal more than
half of the advanced aircraft pilots questioned believe
that automation actually increases workpload, even
after a5 much as a year of experience with the new
technology The MANPRINT community has suc-
ceeded in identifying “past” design errors and deier-
mining how 1o ¢omact them. We must now avoid
similar errors when using new technology for which
we have no histerical datfa.

Cperational Ferfrmame Criterla

CRITERIA { { +
DEFINITION
Herdweara/Sottwsane Criteria MAHPRINT Criteria Logistice Criteria
—————— — Techrmlogy — — = — —
PG r
"Wish List™
Herdware/Scftwars Personnel Design Maintensnce/Sup
Design Philosophlies Philosaphias Deslgn Philosophiss
SIGHN T
PHILOSOPHY
Conduct Functional Conduct Functional Canduct Functional
Evaluations Eveluations Evaluations
Haarch Parsonnel Design Mzintenance/Support
aﬁ;ﬂ::m.mtgn F.Ianq|.:Ir||rrr|rlnug Daslgn anu!rlﬁmi:
T I Tachnology Technal E anoepl 2
REQUIREMENTS aneapl @ ogy
DEFINITICN arcapl A ¥ Comeapl 1

{

'

[ Wntegration and Tradoeofls Produce Design Concept Altamatives |

Systam Hiulrlmunh

— — m— om— m— — — — — e S

DESIGH
SPECIFICATION

Design Specilication Development




The tocus for new system designs should not be
on what can be, but rather on what shouidbe. We
must first determine exactly where we want 10 go
with a new program and what exactly constitutes
*succass.” The figure on page 4 depicts, on a global
level, the type of up-front work that shouid be
performed belors any design requirements or
specifications are written.

In the Criteria Definition Phase, design planners
must evaluaie the criteria 1o which they are design-
ing and determine what will make the design "suc-
gessful.” The crteria should be defined sarly in the
program by the engineers and logisticiang, in paral-
lel. Each should use their expertise to delineg the
eriteria unigue 1o their concerns and determine how
lo select or deslgn the most desirable solutions.

Inthe Design Philosophy Phase, analysts should
examine whal is available in today's emarging
iechnology that might meef those criteria. i we
allow ourselves the opporunity 1o develop “wish
fists,” we can begin to explore the many options for
aach design cancept withoul unneccessary con-
strainig. Analysas can be conducied within each
specialized area and prototypas and mackups
produced 1o datermine the feasibility of these
options, Al this poimt, we have real information 1o
work wilh.

The Requiraments Definitioh Phasa begins by
establishing sllemalive concepts to meet prescribed
criteria. By bringing technology lo bear in well-
defined areas of perlormance, we can guide rather
ihan chase technology. Only after this work is
completed should we bagin to conduct the trade-off
studies necsssary 1o develop the design concept
alternalives that will determine system reguirements
and deline system specifications. Even thaugh
hardware and software engineers may hava inter-
acled with MANPRINT analysts and logisticians
_heff::re these early trade-offs studies begin, formal
interaction and integrated concepls are imperalive at
this peint for the specification formulation process.

IEy carelul mission definition and evaluation of
design philoscphies conducted in parallel with the
experts in each program area, the trade-ofis neces-
sary 1:;? produce design alternatives will produce
realistic design concepls. This will provide a greater
chance of success in producing systems that per-
form as intended. We must not hinder the explosion
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of lechinology. Rather, we must be wise inits use,
and use it wisely. Total system perlormance is nol a
function of technology alone, nor is it a fundlion of
man alone. Their development musi evolve logether.

For more information, contact Ms. Toni Hodges,
ARWINC Research Corporation, 2551 Riva Road,
Annapolis, MO 21401, (301) 266-4458.

MALTA (Continued from page 3)

determining the iotal manpower and logistics costs of
achieving a given level of weapon system avallability
with and without cross-raining. Thus, 1he madel can
provide insight inta 1he following issuas:

« Dpilmal Resource Mix. Calculate the least cost
of manpowaer, iraining, and spare parts inventory
necessary to achieve a given level of effectiveness.

+ Adjustment to Staffing Cuts. Quaniify how addi-
tional spares and/or cross-iraining can be used o
offset the effects of manpower reductions on weapon
system avallability raies.

« Implications af Cross Tralnlng. Cuantify how
cross lraining can alfect manpower and spares re-
quirements, readiness, and costs.

» Effects of Budget Changes on Weapon System
Availability. Quantily how changes in overall budget
will aflect weapon system availability, assuming that
resources are allocated optimally across spares,
manpower, and cross-training.

A number of simulation models can be used to
address the above prablems. These models, how-
evar, are detailed, long-running, and raquire an
enormous amount of data preparaiion. In contrast,
the MALTA madel, which operates on any IBM
compatible PC with 840k of memory, Is a fast-
running, expected-value model designed to caplure
the essence ol manpower/logistics interaclions.

The MALTA model represents a first-cut etfort ai
addressing manpowser, training, logistics, budget, and
readiness issues in a coherant, systematic fashion—
with highlights on interrelationship and trade-offs.

For more information, contact Saf Colus! or Faul F.
Hogan, SAA Corp., 2000 15th Streat North, Arling-
ton, VA 22201, (703) 558-4700.




T800 Remembers the Soldier

A MANPRINT Success Story

LTC Sandy Weand
Assistant Program Manager, LHX Program

Paul Thagard
Lighit Helicopter Turbine Engine Company {LHTEC)

Editor's Note: The following is an edited version of
an arlicls that first appeared in the July/August 1589
issue of the Army ADA Bulletin.

In ihe past, the Army and Industry developed so-
phisticated systems and then attempied to adapt the
soldier to 1he resulting system. A significant dala
kase of ingtficient weapons and equipment proved
that approach did not work. The Army beganto
realize thal, in order to develop an effective sysiem,
the soldier and his capabilities must be considered
frem the very cutset of the acquisition program.
Thus, in Decembar 1984, the MANPRINT concept
was launched as a coordinated effort to influenca
system design io ensure safe system operability,
maintainabllity, and supportability available re-
sources.

The T800 full-scale development program was
one of ihe first Army acquisition programs to which
MANPRINT was applied. Becausg of the TE00's
streamlined acquisiion and performance-criented
approach, the Request for Proposal (RFP) did not
specify how MANPRINT was to be applied Lo the
program. This allowed each contractor 1o design and
tailor MANPRINT principles to bast support his
approach to the TB0O competition.

The winning TB0O contractor team, the Light Heli-
copler Turbine Engine Co. (LHTEC), a partnership ol
ihe Allied Gas Turbine Division ol General Motors
and the Garratt Engine Divislon of the Allied Signal
Aerospace Company, eslablished a dedicated
MAMNPRINT ieam soan after confract award. The
LHTEC MANPRINT eam was compased of highly-
qualifisd and experienced technicians, maintenance
oflicers, and pilots, as well as individuals gualified in
both the turbine engine maintenance and manpower/
personnel or training areas. A cadre of personnel
possessing both technical and managerial qualiica-
fions is critical; MANPRINT analysts musl have 'in-

the-irenches” experience and be able 1o recognize
design inadequacies.

To 1acililate the inlegration of MANPRINT inlo
the engine design, LHTEC formed a MANPRINT
Joint Working Group early in full-scale development.
This group, consisting of personnel from Integrated
Logistics Support Analysis, Technical Publications,
and Systems Engineering, worked closely wilh
Design Engineering and Air Vehicle Support person-
niel. This close working relalionship fostered commu-
nication and coordination, and provided a strong
synergistic approach to problem solving.

Manpower is a critical resource to the Ammy.
New system acquisitions must require no increase in
manpower over the predecessor. Early analysis ot
the TBOD engine design Indicated a significant
reduction in the manpower requirement when com-
pared to currently fielded engines. As the T800
design matured, the efforts of the designers and the
MANPRINT team yielded sven lower manpower
requiremants. Meticulous review of drawings and
mock-ups resulled in supportability design recom-
mendations io relocale components, consolidate the
junclions of two or more components into one, add
maintainability feaures, and implement other im-
provements to enhance the design.

LHTEG created specific analytical methodolagies
to ensure that required TBOO engine maintenance
tasks wauld 1all within the capabilities of tha soldiers
the Army could expect 1o recruit and retain. In
addition, LHTEG parformed several surveys 1o
gvaluate the TBOO design in the hands of the pro-
jected maintainers.

TE00 MANPRINT Analytical Tools

LHTEC MANPRINT personnel created a Cogni-
tive Requirements Model 10 assess the mental




derand placed on the maintainer when performing
T800 user-level tasks. The results of individual :task
analyses are addressed in aggregate to determine
the minimum aptitude area score required for suc-

cessful task parformance.

The Functional Allecation Analysis was used o
align the engine design with the soldier's capabilities.
This analysis determines which TBO0 resource—
hardware, software, or soldier—should pariarm a
parlicular task segment. Funclional allocation is
parlicularly relevant lo the fault isolation process,
whare sensors and/or software may be usedio
replace or reinforce the decision-making process.
Proper use of each resource is imperative. Overuse
of the human decision-making capabilily could
pradispase the system lo {ailure; underuse could
result in excessive hardware and software costs.

A documert titled “LHTEC MANPRINT Specifica-
Hon of 1he Soldier” facilitated the function allecation
analysis by describing Lhe mental capabiliies of Army
personnel with a parficular aptitude area scora. Per-
formance was then defined within these constraints
1o ensure successful 1ask accomplishment. Staying
within these constraints will result in the proper allo-
cation of 1ault isolation task segments among the sol-
dier, software, and hardware.

Anclher useful analytical tool used in the
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MANPRINT analysis was a computer program
(based on the Flesch Reading Ease Method) that
evaluates written material to delermine its scholastic
reading grade level (RGL). Programmed for use on
LHTEC personal compulers, RGL analysis was
periormed on all writien material used by the main-
tainer, including maintenance task narratives, techni-
cal manuals, and training materials, including Com-
puter-Based Training (CBT) and Engine Manitoring
Sysiem (EM3) screcn displays. RGL analysis
ensures the maintainer will be able 1o comprehend
the materal, thus alleviale comprehansion errors.

Anothar analysis tool thal impacted on the T800
design was 1he Human Engineering Design Ap-
proach Docurent-Maintainer (HEDAD-M). The
HEDAD-M effort used computerized task analysis
woarksheets, which allowed analysts to review task
scenanos as design modifications were evaluated.
Human factors engineers used the worksheets to
conduct lests 1o validaie removal and installalion task
glements for external compenanis and cther user-
level tasks. These lests generaled additional design
influence and provided rationale for design decisions.

Practical VerHication af MANPRINT Influence

In early 1987, LHTEC MANPRINT perschnel sur-
veyed sludents at Dobson High School in Masa,
Arizona as a “maintainer of the luture” survey. The

Continvad on page 8§
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T800 (continued fram page 7)

survey aimed to determine if ihe LHTEC T&00 engine
could be maintained by Individuals availabile for
future Army service.

Survey participants included nineteen juniors and
seniors from indusirial arts classes. Seventeen
males and two females represented the spectrum of
aptitudes (CAT I-IV) available to the Army. The
scores of those siudenta who had 1aken the Armed
Forces Qualification Test (AFQT) were used in the
analysis. The scores of those who had 1aken the
Scholastic Aptilude Test (SAT) were convertad 1a the
AFQT equivalent.

The studants were given a short training course
on general turbineg engine 1heory, then trained fo
parfarm TE00 user-level companent remavalfinstalla-
tion tasks. Guided by simulaled EMS screen dis-
plays, each student then performed a remaval/
installation lask on a componeni. Fellow sludents
used an LHTEC checklist to evaluate each
“maintainers” performance and critique the TE00
design. All of the parficipants performed T800 user-
lavel tasks satisfactorily. Several improvements
proposed by the Dobson High students were incarpo-
rated into the design.

During January and February 1988, LHTEC
MANPRINT personnel conducted a T800 MANPRINT
field survey at five Army installations and one Coast
Guard facility. The survey was designed to evaluale
the TBOO user-level maintenance task performance of
maintainers who were irained and guided by state-cf-
the-art computerized training and technical manual
delivery systems. Participants were lrained on three
T800 line-replaceable unil removalreplacement
tasks by the CET sysiem. This syslam allows
maximum sludent participation during the training
session through the use of an interaclive video disc,
as well as superior graphic displays and audio.

After completing the CBT course, each participant
performed the task on which he was trained. An
EMS computer, funclioning as a paperiess lechnical
manual, provided technical guidance on ihe tasks,
which were perlormed a metal T800 mock-up. Each
participant then completed a survey form which con-
tained both objective and subjeciive queslions
pertaining 1o the CBT, EMS, and LHTEC TB0O
design. Asked o compare the CBT and EMS to
conventional training methods and technical manu-
als, all parlicipants responded with posilive replies.
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Additional questions conceming TB00 mainiainability
rated it easier to maintain than cumrent engines.

Systemn satety and heallh hazard assessment
considerations in design were achieved through
several analyses and reports. Safety engingers
reviewed drawings o ensure safety design reguire-
ments were incorperated. Identified hazards were
gither eliminated or asscciated risks reduced to an
accaptable level. Analyses were performed at all
levels: preliminary hazard, sysiem/subsyslam
hazard, and operalirg and support hazard. These
resulted Iin a positive safety assessment report.
Additionally, the {ailure mode efiects and criticality
analysis, developed as part of lha refiability program
to evaluale each significant component and Lha
rmodes in which it can fail or matiunction, was used to
assist the safety efforl.

Summary

The efforts of the LHTEC MANPRINT Working
Group sigrificantly influenced the engine design to
reduce manpower and personnel requirements, lower
the training burden, lessen the number of mainie-
nance tools required, and reduce the potential for
human error during mainignance activilies.

The manpower analyses gave the Army visibilily
for force structure planning and idenfified the LHTEC
TB00 as a powerplant with exiremely low mainte-
nance man-hours per flying hour. The use of the
cognitive requirements model produced accurate
predictions of task menial demand. Analylical toals
ensured maintenance tasks were within the capability
of the projected maintainer. Human factors engineer-
ing and safety evaluations and analyses resufted in
an effeclive soldler-maching inlerface and a system
which is safe to operate and maintain.

These MANPRINT afforts contributed significantly
to the design of an engine which is Indeed gperable
and maintainable within the manpower and personnel
constraints of the Army. The overwhelming success
of the T800 MANPRINTprogram clearly demon-
strates that designing a syslem to the soldier in-
creases the ayatem’s offcctivensas and ensures
operational availability.

For mara informalion, contact Paul Thagard, Light
Halicopter Turbine Engine Company, 548 N. g7ih St.,
Mesa, AZ 85027, (602) 231-3861.
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AMCOS: A New Tool for Estimating Manpower Costs

Canald E. Rose, Jr.
Systams Research and Applications (SRA) Corporation

Editor's Note: A previous arlicle on AMCOS ap-
peared in the November/December 1987 issue of the

MAMNPRINT Bulistin.

The Army Manpower Cost System (AMCOS) is a
system of He-cycle cost models developed by SRA
Corporation and their sub, SAG Corporalion, under
contracl 1o the Army Research Insliiule. The models
are designed to imprave the Army's ability to estimate
active, resarve, and civilian manpower costa.  The
L.8. Army Cost and Economic Analysis Center is
using AMCOS to estimate manpower costs for all
indepandent cost estimales. AMCOS is now avail-
able to all Army users for estimaling MANPRINT-
related manpower costs.

The fully interaclive, PC-based AMCOS modals
feature an on-ine function key relerance guide and
pxtensive menus for easy use. The models compute
both single and aggregale answers 1o complex cost
questions and their supporting details by MOS and
congrassional appropriation. Quiput is provided for
user-specilied unit canfiguration, over lime.

The AMCOS models calculate manpower costs
based on user-specitied scenarios and stored cost
data. The stored cost data is generated by computer-
ized cost modules that emulate personnel compensa-
tion policies, reflect continuation rates, and estimate
average and marginal costs.

The user interfacas wilh the modal in three ways:

« Manpower Requirements Input. The user manu-
ally or electronically inpuis the manpower require-

ments, by MOS and grade, for each unil being costed.

The user also specifies a lime-phased scenario that
tracks tha phase-in and phase-out of the woapon
syslam or force sinuciure being costed.

+ Cost Review. The user may review, by skill, the
detailed defaull cosls used by the model. This aliows
verification of the cost elements baing appliedin a
particular exercise.

* Cost ModHlcation, The user may specity cerlain

cost policies by adjusting tha delault costs; selecting
specific spedial-pays; selecting high-varsus-low
quality personnel and‘or selecting marginal-versus-
average costs. In addition, the user may select the
discount rate and set variable inflation rates, by
approprigtion cateory, for 1he firsl five years of the
cost projeclion.

The output from the ife-cycle model is oriented
towards user naeds, offering the following oplions:

= Force Structure Level of Detall. Tha modals
provide cost estimates for anr_mmbination of gingla
position, unit, or aggregalion of units.

» Cost Level of Detall. Costs are available by MOS;
grade; major cosl element {basic pay and allow-
ances, recruiting, training, reenlistmeant, PCS, etc.);
appropriation category; and tolal cosls,

» Qutpul Options. The user may recelive outpul
thraugh the computer manitor in fabular or graphical
form, or print hardcopy results in tabular form. In
addition,a special featurs allows lhe user te compare
ihe resulis of alternative calculations.

Hardware requirementsfor AMCOS include any
IBM-compatible PG using MS-DOS 2.0 or higher with
one floppy disk drive and a 10-megabyie hard disk.
The software comes with a comprehensive user's
manual and information on the methodologies used
in the models. The software is easily loaded and,
with the use of screen prompts and the user's
manual, is easily masterad.

The AMCOS life-cycle cost models support the
MANPRINT community by providing a practical tool
for estimating costs in support of manpowar, parecn-
nel, and training decisions. In addition, they are
useful in estimating the cost of the manpower link
between a system's design and Army personnel and
iraining programs.

For more information, contact Donald E. Hose,Jr.,
SAA Corp., 2000 15th Street North, Arlington, VA
22201, (703) 558-4700.




Schedule of
Upcoming
MANPRINT
Courses

MAMNPRINT Senlor Training Course

12-16 February 90 { Ft. Leonard Woed, MO}
19-23 Mar 90 { Picatinny Arsenal, MJ)
16-20 Apr 50 (FI. Huachuea, A7)
14-13 May 90 (Ft. Monmaouth, NJ)

MANPRINT Staff Officers Coursa®

27 Mov-15 Dec 83 05-23 Mar 20
22 Jan09 Feb 90 02-20 Apr 90

=All courses will be hald at Ft. Belvair, VA,

MANPRINT INFORMATION

PCLICY - MANPRINT Direclorate, HOOA (DAFE-MA). Washing-
ton, DG 203100300, AV 2259214, COM (202) 685-8213,

MAHPRINT TRAINING - Soldicr SBupport Center-Nationa! Capilal
Raglen, ATTM: ATHC-NM, 200 Stovall St., Akxandria, WA 22332-
0400, AV 221-3708, COM (703) 325-3708,

PROCUREMENT & ACQUISITION - US Army Matarial Command,

ATTH: AMCDE-PC, 5001 Eizenhower Ave., Alesandna, VA
EEsEE-DOM, AV 234-5686, COM (202) 274-0694G.

HUMAMN FACTORS ENGINEERING STANDARDS AND
APPLICATIONS - Human Engineering Laboratory - MICGM
Detachment, ATTN; SLCHE-MI, Redstorss Arsenal, AL 35BD8-
TeR0, AV T46-204B, COM (205) 876-2048

MANPOWER, PERSONNEL AND TRAINING RESEARCH - Army

Research Inslitute, ATTH: PERI-SM, Alexandra, WA 22333-5800.

AV 284-9420, COM (202] 274-3420.

10—

K|= MEETINGS OF INTEREST -

13-16 November 1989

Interservice/Industry Training Systems Confer-
ence: "Training Through Teamwork - Meeting the
User's Needs.” Ft. Worlh, TX. Sponsored by the
American Defense Preparedness Association. Con-
tact: Captl. Jackson or Ms. Amy Enwright, ADPA,
TMAS, Rosslyn Center, 1700 N. Moare Si., Arlington,
WA 22209.

23-25 January 1990

Annual Rellabllity and Malntainability Symposium
and Exhibits Program. Los Angeles, CA. Contact:
RAMS, 412 Dunion Drive, Blacksburg, VA 24060, or
call Dr. J. Nichlas at (703) 231-5357.

1-3 May 1930

"People, Machines, and Crganizations: A
MANPRINT Approach to System Integration.”
Hampton, VA. Sponsored by the National Security
Indusiral Association. Cantact: GOL (R) Bruce
Green, 1025 Gonnsclicut Ave.,Sulte 300, Washington,
DC. (202 775-1440 or FAX 775-1309.

[~"] GENERAL INFORMATION

Proposed arlicles, comments, and suggestions are
welcomed, and should be mailed to: MANPRINT Bul-
letin, ATTN: HQGDA (DAPE-MR), Washingion, DC
20310-0300. Telephone: AV 225-9213, COM (202}
6959213,

LTG Allen K. Ono, Deputy Chisf of Stalf for Personnsl

MG Stephan R. Woods, Jr., Commander, Soldier Suppor
Centar (Propanent for Army MANPRINT Training)

Mr, Harry Ghipman, ODCSPER Coordinator

Ms. Man B. krick, Editor, ARS

/VM%WM

Harold R. Booher
Director Jor MANFRINT

The MANPRINT Bullotin is an olficial bullatin of tha Office of the Deputy Chisf of Staff for Personnel (ODCSPER), Department of the Army.
The Manpowsr and Fersonnel Integration [MANPRINT) pregram (AR 802-2) is a comprehaneive managsment ard technleal inifiative to
enhenes human porformance and refiability during weapons system and equipment design, development, and produclion. MANPRINT
srcompasses the six domeins of manpowor, perscnnel, training, human factors englneering, syslam safely, and health hazard assassmenl.

Thie focu s of MANPRINT is ta Integrate lachnclogy, peopla. and lerce

elructure 1o meet mission ohjectivas under all anvironmenial condifions

althe lowast possibla life-cyche cosl. Information cantainad in this bulletin covers pollclas, procedures, and other jlome of Intaraet concaming
this MANPRINT Program. Slatements and opinions expressad ara not necessarily those of the Departmant of the Army. This bulletin ie
published bimonthly under contract by Autamation Ressarch Syslems, Lid, 4480 King Sirect, Alexandria, Virginia 22302, for the MANFRINT
Dirsclorate, Office of tha Deputy Chiaf of Stalf for Persannel undor tha provisions of AR 310-2 as a functional bulletin,




