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ABSTRACT

Conputers are inproving in power, speed and affordability by an order of
magni tude every five years. Thanks partly to parallel inprovements in
mniaturisation and ruggedization, the use of this speed and power in CI
systens on the battlefield seens set to increase dramatically in the next few
years. In spite of received wi sdom about children’s famliarity with conputers,
there is no evidence of any equivalent inprovenent in the ability of recruits
to operate these systens. |If this lack of ability is not to becone a limting
factor on the “Digitized Battlefield”, an affordable, dependable and practical
training programme for C' systems is urgently needed.

Training for C'l systems inevitably involves extensive use of computers as
training devices. The wi despread use of Conputer-Based Training (CBT) and
Distributed Training (DT), possibly embedded in operational C'l systems, wll

be essential in future to conbat the twin scourges of skill-fade and rapid
version upgrades for large, highly distributed user populations. Synt heti c
Environments (SE), of varying degrees of abstraction, wll need to be
incorporated within nmost, if not all, stages of such training. But C'1 systens,

unli ke weapon systens and vehicles, tend to be developed using Rapid
Applications Devel opnment (RAD) techniques. The use of RAD neans that “design
freeze” may occur after roll-out or may actually never occur at all. The long
| ead-tines usually associated with CBT, DI and SE design and production are
i nconsistent with such rapidly changing requirenents. At the sanme tine, the
costs and risks associated with the devel opnent of CBT, DI and SE nake sone
formof rapid yet rigorous justification process highly desirable.

Thanks largely to the energi ng standardi zati on of conputer user interfaces, it
is proposed that a generic nodel of C'l systems training is now feasible. By
adopting a scaleable default training solution at the outset of any CY
project, a strategy of nodifying such a nodel as the main project develops is
likely to be nore responsive than the current strategy of starting from
“scratch”. It should also provide a reasonable initial cost estimate for
training, a feature mssing fromnost current C'l system requirenments. Such a
nodel has the added advantage that best practice could be incorporated
incrementally, refining it over tinme. In this way, nuch of the analysis and
design process could be re-used, thereby becoming both faster and nore
efficient.
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Training Support Branch, part of

the Adjutant GCeneral’s Personnel
and Trai ni ng Comand, is
responsi bl e for t he quality

assurance format and
associ at ed with

procedur es
Trai ni ng Needs

Anal ysi s (TNA) and subsequent
training syst enms desi gn and
i mpl emrentation for t he British
Arny. Recent devel opnents in
“smart procurement” pronpted a
study into the ways in which TNA

interacts with mai nstream
procurenent nethods, in particular
with Integrated Logistics Support.

This study® recognised that, while
the products of TNA® are likely to
be simlar for all projects, the
procedur es for obtaining these
products mght be very different
for certain classes of project.
One such class includes projects
wher e t he nai n user-training
requirenent is directed at the use
of conputer software. Such projects

are referred to as Sof t war e
Intensive Projects (SIP). The
Di rector of I ndi vi dual Trai ni ng
Pol i cy (Arny) subsequent |y

comm ssioned a followon study of
TNA in SIP in February 1999. Thi s
paper covers t he prelimnary
findi ngs of t hat st udy with

particular reference to training
for battlefield, Command, Control,
Comuni cati on, Conput er and

Information (C') Systens.

TRAINING THE “Dl G TAL WARRI OR’

The British Arny’'s fifteen-year
initiative for Digitization of the
Battlefield (Land) (DBL) wll cost
at least £10Bn. Stage One of this

Training Policy (Arny)
Uni t ed Ki ngdom

programme is in the inplenentation
phase. Stage Two includes the
future conmmuni cat i ons system
BOMWAN, a series of infrastructure

projects such as the Formation
Battlefield Managenent System
Batt | egroup Managenent System
geogr aphi ¢ and ot her dat abase

applications and a raft of 17
Battlefield I nf ormati on System
Appl i cations (Bl SAs) . Experi ence
from Stage ne* indicates that

training for these systens wll

present the biggest challenge faced
by the Arnmy training organisation
since the Second World War.

Trai ni ng for any conput er
application inevitably involves the

use of conput er hardware and
sof t war e, ei t her sinmulating the
real application or, wher e

appropriate, using the real system
Most training on battlefield CY
systems also requires some degree
of simulation of team nenbers,

opposi ng and friendly forces,
weapon effects, terrain, weather
etc. I ncreasi ngly, training
conputers are also being required
to sinul ate sone of t he

instructional roles such as task
setting, training per f or mance
neasur enent and training
i nformati on managenent. Building a
training system for C'1 is, by
consequence, a conplex software
project in its own right.

It has been noted el sewhere® that
conventi onal TNA lifecycle
nmanagement nmay have lessons to
learn from software engineering
lifecycle nodels. Because of the
software-intensive nature of CY
training, it was considered that
ot her anal ysi s t echni ques from



sof t war e engi neering m ght be
applicable to the business of TNA
If this turned out to be the case,
t he TNA  process itself woul d
benefit and the simlarity of
net hods and term nology would also

i nprove communications, and hence
integration, between training and
the main C'l project staff.

describe these stages of training
and little consideration of the
curul ati ve interaction bet ween
t hem This confusion is largely
due to the conplex organisationa
i ssues surrounding responsibilities
for, and funding of, the various
st ages.

Systenms Dynamics provides a set of

MODELLI NG AND SYSTEM DYNAM CS useful tools for nodelling conplex
o _ _ systens involving human policies
Training for operational systens is and activities. In particular,
rarely a one-off event. Exam nation t hese tool s are sui t abl e for
of training for existing C'l systens illustrating the managenent of
revealed that various forms of continuous flows such as are found
training are delivered on as few as in training “pipelines”®. Appl yi ng
three and as many as nine occasions these techniques to existing Cl
durlng preparation for operations. training systenms resulted in a
This exam nation also reveal ed poor generic (o4 trai ni ng pi pel i ne
consistency in the terms used to (Figure 1).
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Figure 1 — Generic Training Pipeline for C*l Systems



Using this nodel, it was possible
to explain several key points of
simlarity between training systens
for C'l projects. One such point is
the tendency to focus a project’s
training anal ysi s resources on
providing inplenmentation training.
The mpdel shows that, while this is
the “crocodile nearest the boat”
for C' project managers, it is by
no means t he only concern.
| mpl enentation training designed as
part of the main project is
unlikely to be suitable for normnal
steady-state training in Phase 2
because it has a di fferent
functional purpose. For the sane
reason, it is alnost certainly
unsuitable for the in-unit “skill-
shar p” training necessary for
count eri ng skill -fade and
addr essi ng version upgr ade
traini ng. In nost cases,
i npl ementation training |eaves the
questions of Phase 3 Cew and
Col I ective training unanswer ed.

Anot her insight gained from Figure
1 was that the existing training
delivery nethods used in each stage
of training have nore in comon
with other C'l projects at the sane

stage than with the same project at
ot her st ages. This raises the
i nteresting possibility of
establ i shing a comon training

sol ution at

each stage across all
C'l systens,

solving at a stroke the
endenmic problens of stove-piping
and lack of training co-ordination
f ound in exi sting training
provi si on. Inevitably, there are
substanti al or gani sati onal and
financi al barriers to such a
proposal, not the least of which is
that project-sponsored TNA studies
are classically directed at
training for equipnent, rather than
role or capability.

A third insight is
of the so-called “skill -sharp”
training after a trainee arrives at
a Field Army unit. As we wll show
in the next section, wthout this
corrective f eedback | oop, t he

the inportance

conbi nation of skill fade and new
software versions ensures a very
rapid degradation of uni t-1evel

operational capability. Anot her
val uabl e use of this feedback | oop
could be to collect enpirica

evi dence of both the nature and the
extent of skill-fade, through the
use of conprehensive pre and post-
testing. Pre-testing would also
enable a tailored, just-in-tine
training response, resulting in
major time and cost efficiencies
and i mproved overal | training
system per f or mance. Currently,

training nanagenment structures do
not support individually tailored
training responses or detail ed
information feedback for existing
skill-sharp training.

SI MULATI ON AND ESTI MATI ON

Managi ng an Arny-w de, role-based,
training pipeline based on Figure 1

and catering for all C' training
woul d i nvol ve subst anti al
i nvest nment . The expectation of
high |l evels of technol ogy-based and
distributed training would require
not j ust expensi ve har dwar e
del i very pl at forns but al so
centralised simul ation and
conput er - based training desi gn
assets, cl osel y I i nked to
appropriate st andar ds agenci es.
The prospect of annual software
upgrades’ would demand the close
i ntegration, even collocation, of
these agencies and the min C
configuration managenent t eans.
Such a | ar ge re- organi sati on

requires detailed justification and
risk assessnment. At present, there
is little wenpirical evidence to
support this strategy.

Fortunately, Systens Dynanmics can
contribute to the justification of
such a re-organisation of Arny
trai ni ng managenent. Based on the

model in Figure 1, it is possible
to conduct quantitative “what if”
experinments on parts of the nodel,

for exanple exam ning optimm unit
training policies for coping wth
new versions of Bl SAs and war ni ngs



Effect of Version Upgrade and Deployment Warning on Training
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Explanatory Notes:
1. Notional Unit establishment of 400.

2. Continuous flow training (Unit-Based
Trainer).

3. Skill Fade factor of 1% per month of skill
inventory

4. New User Interface on day 100 (version
severity 0.5) (recovery circa 50 days).

5. Return from Operations on Day 1,
Deployment Warning on Day 175.

Figure 2 — Example Quantitative Skill Inventory Model of a Notional Field Army Unit

for operations(Figure 2). Such
detailed nodels can be wused to
eval uate various policies and other

influences on trainee flow for
exi sting training syst ens,
calculate re-scaling factors for

new training delivery and estimate
costs. O equal i mportance,
simul ation of the nodel can be used
to estimate such factors as the
trai ning readi ness dates throughout
the system necessary to support a
gi ven operational readiness date.

The graph in Figure 2 was produced
using a System Dynanmics nodel
representing a notional Field Arny
Unit, of strength 400, on returning
from operations. The gr aph
represents the effects, over 250
days, of a steady skill-fade rate,
i ntroduction of a new User
Interface on Day 100 and a New
Depl oynment  Warning on Day 175.
O her influences used in the nodel

include the capacity of a proposed
Uni t-Based Trainer and the training
policy of the Commandi ng O ficer.

MODULAR DESI GN AND RE- USE

Arguably the nost inportant advance
in software engineering to date has
been the concept of re-use. The
creation of general -purpose nodul ar
desi gns, with highly specified
functions and interfaces with other
nodul es, rel eases sof twar e
designers from the tyranny of the
bl ank sheet of paper and increased

productivity by several orders of

nmagni t ude.

By contrast, and in spite of
attenpts by the academic comunity
to achieve this for training
syst ens?®, there is no wdely
recogni sed repository of such
nodul es for gener al traini ng.
Still less is there a systematic
approach to verifying and
validating the design of such
nmodul es agai nst r eal training
out cones. Sorre proprietary
tenpl at es mul timedia training
do exist?, nost are based on
cont ent or organi sati on-specific
desi gns, r at her t han training
functi on. Interestingly, a large
proportion of these tenplates is
directed at training for software
appl i cati ons. Unfortunately, they
are not normally in the public
domain and are rarely docunented in
a nodul ar fashion suitable for re-
use. Trainers traditionally seem
to prefer custombuilt solutions to
“of f-the peg” training.

for
but

The “obj ect-orientated” desi gn
net hod used by software engineers
calls for layers of design at
increasing levels of detail. The
aim is to identify functional
nodul es that are highly conplex and
cohesive internally, but interact
(or couple) very sinply with other
nodul es at the same |evel. Thi s
all ows such modul es to be assenbl ed
quickly and sinply into a system



Figure 3 — High Level

Applying these principles to the
design of a general-purpose C
training nodule produced the high-
level design given in Figure 3.
Wiile it is recognised that this is
just one of many possible designs,
this cl desi gn | eads to
considerable sinplification of the
training options analysis process,
a core function of TNA

Each of the sub-nbdules in Figure 3
may be deconposed into further
| ayers of detail. For exanple, the
System Mdul e software may conprise

a set of sinple screen captures of
the real application, a custom
built emulation of the application,
or possibly the real application
itself. Li kewi se, the hardware may
be operational, based on a vehicle
or weapon system or cheaper and
nore convenient desk-top training
har dwar e. As was noted above,
exi sting decisions for operational

C'l systens start to |ook renarkably
simlar for each stage of the
training pi pel i ne, particularly

regardi ng hardware options.

The Cont ext
of synthetic environnent
each provi di ng a
sinmul ation conponent, for

terrain, opposing forces or

nodul e conprises a set
dat abases,
specific
exanpl e

weapon

Design for a C' Stage Training Mdul e

effects simulation. If the real
system is being used for the System
Module, it nmay need to contain a
security nodule to ensure that
simul ation data cannot be nistaken
for real data. If an enulation of
the real system is being used, the
Context Module nmay becone quite
trivial. Even for a sinple screen
capture, however, the synthetic
data shown should be consistent
with t he training t ask and

carefully considered as a discrete

training design task. At later

st ages of traini ng, gener ati ng
cont ext becones i ncreasingly
conpl ex and expensi ve.

Fortunately, a high degree of

cont ext ual comonal ity across
different projects at the sane
stage of training should allow
substantial comon usage of context

nodul es.

The Instructional Mdule nmay be
relatively sinple, particularly if

a human instructor is used, since
nost deci sion-nmaking can be made in

real time. Common tasking, guidance
and i nformation nmanagenent
procedures for human instructors
are well developed in a training
school envi ronnent . However ,
battlefield skills are rarely in
constant use and opportunities for



frequent practice are hi ghl y
desirabl e. The rapidly evolving
nature of nost software makes this
need for frequent practice
i nperative as part of upgr ade
traini ng. In nost cases, this
neans providing on-demand training
in Field Arnmy Units where hunman
instructors are at a prem um

Training for C'I systenms can be
expected to include a high degree
of distributed training, making the
use  of aut onat ed i nstructional
techni ques essential for reasons of
st andar di sati on and econony.
Developing a range of general-
pur pose, re-usabl e i nstructional
strategies, for exanple based on
the work of Merrill®® could have a

dramatic effect on future training

devel opnent costs. These
i nstructi onal strategies woul d
interact with the task list to
drive one or nore training systens
and their associ at ed training
Managenent | nformati on Systens.

One interesting effect of adopting
the training nodule design in
Fi gure 3 is a pot enti al
nodi fication of t he Trai ni ng
oj ective (TO structure. By
integrating the TNA output data
with the software design, t he
f or mer becones virtually self-
docunent i ng. The tedious task of
updati ng conventi onal TCs is

t hereby avoided. Gven this design,
a TO could read “Gven the <System

Module>, ~and in the context of
<Context Module> carry out the
<l nstructional Modul e (tasks and
st andar ds) >.

The top-down design approach in
Fi gure 3 is still under
devel opnent . Much of t he
di scussion concerns the degree to
whi ch this desi gn can be
generalised at |ower |[evels. The
Instructional Mdule, for instance

reveal s functi onal comonal ity
bet ween i nstructional rol es at
relatively low levels. The Context

Modul e may be nore project-specific
for sone stages. The objective of

this on-going study is to provide a
general nodel of a training system
that can be re-used wth mnimm
nodification to suit any specific
C'l training need.

LI FE- CYCLE MANAGEMENT

An area of interest to both project

manager and training systens
anal yst is that of life-cycle
process control. For qualitative
aspects of training, managenment is
conventionally considered in two
phases; training syst enms
devel opnent (specifically TNA,
desi gn, devel opnent and
i mpl ement ati on), and through-life
nmai nt enance and configuration
control using a sinple feed-back

loop called the Systenms Approach to
Trai ni ng (SAT).

TNA studies currently in progress
for the British Arny use a life-
cycle nodel simlar to t he
“waterfall” nodel used by software
engineers in the 1970’ s’ Thi s
i nvol ves  sequenti al stages wth
backward iterations through one or
nor e st ages at each st ep.
Commercial firms often use a nore

i ncremental approach, wth several
nodul ar st ages bei ng devel oped
slightly out of step to even out
resource usage. The Royal Navy has
recently suggested the use of the
nore sophisticated V-nodel approach
to life-cycle management for TNA,
So far, it seenms that the |atest
prototyping or hybrid approaches
used by nodern software engineers
have not been applied to “training
systenms engi neering”.

Pr ot ot ypi ng i nvol ves t he rapid
devel opnent of a series of working
prototypes. Such life-cycle nodels

are designed to be responsive to
t he ki nd of rapidly evol vi ng
requirements experienced in Cl
projects. Typically, Ilibraries of
re-usabl e, general-purpose nodul es
are “bolted” together very quickly
and at relatively low cost. The
aimis to provide basic, functional
exanples to the customer around



which the final requirement can be
articul at ed. In some cases, these
wor ki ng prototypes evolve to becone

the actual system although this
practice is not general |y
recommended since the evolutionary
devel opnent net hod usual 'y
gener ates design inefficiencies.

Convent i onal TNA  procedures, by
contrast, go to consi derabl e
| engt hs to avoid consi dering

training options before a detailed

requirenents speci fication is
produced. The aim is a highly
specific custombui It training
response. This is intended to
avoid prejudicing the front-end
analysis in favour of solutions. In

the case of C'l systens devel oped

using rapid prototyping, a TNA
developed like this will inevitably
arrive too late. Further, for C

systenms the training options at
each stage appear to be simlar

differing only in the systens
software and tasking sub-nodules.
If many conponents of the training
design already exist in generic
form the influence of a detailed
front-end anal ysi s is | ess
significant. It seens that there

nmay be considerable scope for the
devel opnent of a rapid prototyping
approach to the design of C
traini ng systens.
As a general princi pl e, it is
proposed that the life-cycle of a
TNA study for C' systems training
should conform where possible, to
what ever nmanagenent life-cycle is
bei ng used by the main project. For
safety-critical training systens
such as aircrew training, for
exanple, a formally validated V-
nmodel may be the only acceptable
option. For nost C'l  systens,
however, adopti ng t he training
pi peline system in Figure 1 as a
pan- Arnmy system would allow system
conponents based on Figure 3 to be
used to develop generic prototype
nodels for training delivery at
each stage of the pipeline. Thi s
would allow nore effort to be
allocated to task analysis and

Target  Audience Description. In
this way, a default prototyping or
hybrid met hodol ogy simlar to Rapid
Applications Devel opnent could be
used for TNA process control
TRAI NI NG SYSTEM MAI NTENANCE

The post-roll-out phase of Life-
Cycle nmanagenent, training system

mai nt enance, is
managed by neans

conventional ly

of testing and

external validation, two conponents
of the SAT cycle. These correspond
roughly to the validation and
verification procedures used by
sof t war e engi neers. Bhoent?
characterises wverification as the
process of “building the thing
right” and validation as “building
the right thing”, both procedures

being nornally applied before roll-

out in software engineering.
The  SAT specifies verification
(testing) for through-life training

systems mai ntenance and validation
(or external validation) procedures

for change and configuration
control. Testing trainees at the
conclusion of a stage of training
is normally used, anongst other
things, to check that the systemis
training to specification i.e.
trainees can perform the tasks
required, to the specified standard
and under the specified conditions.

This may be interpreted as
system verification.

1 St agen

Since the “acid” test of a training
system is on-the-job perfornmance of
a trained soldier, validation is
only practical some considerable
time after roll-out. Validation of
the training system is normally
carried out at discrete intervals,
commonly every other year, by
sanpling the job performance of
qualified trainees. Unfortunately,
recomrendati ons are often overtaken
by events and the procedure is
frequently starved of resources. C'
systems typically have a rapidly
evolving doctrine of wuse and wth
software version upgrades expected
annual |y, conventi onal ext er nal



val i dati on is hopel essly
unresponsive to such a high rate of

change. A cynical project nmanager
m ght add that any nmanagemnent
system with a periodicity I|onger

than the average sponsor’'s tour of
duty is unlikely to attract nuch
support or enthusiasm

The later stages of the training
pipeline in Figure 1 have limted
nechani sns for identifying specific
failures in earlier stages and only
primtive systens such as After
Action Revi ews to identify

performance failures in the current

phase (a procedure referred to in
SAT as “internal val i dation”).
I nformation f eedback to check
earlier stages in the training
pi pel i ne is al so probl emati c,
depending nostly upon anecdot al
evidence of major failures. Since
nost of a soldier’s career is spent
in these later stages of training,
this neans that overall training
pi pel i ne verification is very
crude, by the standards considered

acceptable in software engineering

Pre-testing before a stage is
rarely appl i ed, except during
initial recruit selection, and what
results do exist tend to be used
for sinple screening. Systenatic
validation of later training stages
is frequently reduced to a single

post project eval uation exercise.

Both validation and verification of

training syst enms depend upon
neasurenents of hunman performance.
Since C' training and operations
i nvol ve human/ conmput er
i nteractions, there is a rea
opportunity to automate systematic
data collection on training and
subsequent job per f or mance in
support of both wverification and
val i dati on. Conpr ehensive  and

interlocking pre and post-tests for
every stage of training, and the
analysis of the data produced by
the training standards authority,
could be used to provide far nore
responsi ve and detail ed

-10-

verification, val i dati on and
training system nanagenent
procedures than those currently
avai l able using conventional SAT
procedur es.
| MPLEMENTATI ON

Defining TNA in terns of “training
systems engineering” calls for an
initial phase wher e exi sting
docunent s are re-formatted to
reflect the new approach. Starting
with Stage 2 DBL projects, a single
training speci fication docunent
m ght be produced for each role
connected with DBL. This docunent
provides details of all stages of
training, from recruit selection
t hr ough to pre-operationa

training, including all C'l systens
associated wth that role. The
first chapt er cont ai ns current
selection criteria, and references

to previous versions, including the

det ai | of a st andard Tar get
Audi ence Descri pti on. At each
subsequent training stage, t he

specification could be devel oped as
outlined in Table 1, t her eby
i ntegrating t ask and training
options anal ysis.

cl projects  should
consi der abl y from this
initial phase. Al that is required
from later projects, by way of
initiating TNA is to identify
those roles Ilikely to wuse the
system By examining the existing
Trai ning Specification Docunent for
that role, TNA becomes a natter of
speci fyi ng t he nodi fi cations
necessary to integrate the new Bl SA
training into the role. The
| essons | ear ned from previous
training desi gns and, nor e
inmportantly, the integration of the
various DBL training systens, are
i mredi ately obvious to the training
anal yst . Mor eover, changes to the
structure and managenent aspects of
the training pipeline can be based
on sound principles of feedback and
control

Subsequent
benefit



Training Location Duration Tasks Training System Specification
Stage (& MTD) System Context Instruction
Phase 1 Army 11 weeks Computer PC (Net) + Nil Instructor +
Training (5 days) Literacy OA Sware Commercial
Regiment Packs
Phase 2 Royal 24 weeks T.0. 1-67 PC (Net) + Emulator Instructor/
Schooal of (16 weeks) BISA CBT
Signals Emulator
Skill-sharp  Field Unit Continuous All PC(Net) + GP3/QP24 CBT/Fied
(12 days/yr) BISA Stimulation  Tutor
Crew Field Unit 2 weeks T.0.68-92 PC(Net) + Stimulation Instructor +
) BISA database CMI
Collective ~ CATT/HFT 9 Days T.0.92-104 Red Live Sim/ Hi/Locon +
) ABACUS CMI
Pre-op In theatre 4 Days T.0104-164 Rea Live Simy Hi/Locon +
) ABACUS CMI

Table 1 — Outline Training Specification Document — Bl SA Data Entry Clerk

Availability of training is a key

aspect of nanaging training within
the Field Unit. Cost-performance
i nprovenent s in di stributed
training techniques for C'1 nean
that the costs of a conputer-based
Field Unit trainer are probably
sust ai nabl e, once the need is
firmy established®  What is less
certain is that the rmanagenent
structures necessary to nmintain

such a system are achi evabl e.

Controlling the training system
pi pel i ne usi ng training and
operational system performance data
requires speci al i sts, both for
designing the Field Unit training
systems and for hunman perfornance
aspects of the real application
desi gn. Testing also carries a
signi ficant tinme penal ty for
trai nees and their Comandi ng
Oficers. Trai ned standards staff
would be required to collect and

analyse the data to provide tinely

and conpr ehensi ve training
managenment reports. Although such
reports would allow significant
i nprovenent s in t he overal |
managenment of training, it is not
certain that resources wll be nade

avai l abl e for
w de scal e.

this enterprise on a
It is likely that the
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information will be
assessed wusing a limted trial,
once a Uni t Based Trai ner
capability is in place.

val ue of such

CONCLUSI ON

At no point during this paper is it
proposed that the basic principles
of TNA, as given in the tri-Service

Quide®, should not apply to CY
training systens. On the contrary,
C'l is at the heart of the Arny’'s
core function, making it inperative
that training is both efficient and
effective. We are confident that
TNA  still represents the best
guar antee of achieving this.

VWhat is explored here is the
potential for techniques comonly
in use for software engineering to
assi st in pr oduci ng t he TNA
mlestone deliverables in a new,
nore useful fornmat. In particular,

Systems Dynami cs nodelling has been
pr oposed as a nmechani sm  for
st andar di si ng and harnoni si ng high-
| evel designs across many C'
proj ects. hj ect-orientated design
principles are suggested as a neans
of encouraging the re-use  of
trai ning design nodul es and project
life-cycle nodels are proposed to
hel p manage t he process.



So far in the TNA in SIP Study, that these key TNA deliverables are

nost of the enphasis has been on al so very simlar across cl
nodel |i ng cl training system projects and that a high degree of
requi renents and assisting design. re-use is possible. Consideration
Little has been said about nethods will be given to these deliverables
for defi ni ng Tar get Audi ence in the final report, due in late
Descri ptions or producing task 1999.

anal yses. First inpressions are
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