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FOREWORD

This report documents the results of an effort to develop a func-
tional critical item specification for the Embedded Training (ET) sub-
system of the Fiber Optic Guided Missile (FOG-M) system. Also reported
here are Data Item Descriptions (DIDs) developed to be included with a
contract State of Work for the development of the POG-M ET subsystem.

Section 1 presents a functional specification for the FOG-M ET sub-
system. This specification is presented in MIL-STD-490, 82, which speci-
fies the format for a critical item development specification, as would
be included with a FOG-M system Prime Item Develcpment Specification.

Section 2 presents two DIDs developed to support existing specifi-
cations and DIDs in MIL-T-29053B, Requirements for Training System Devel-
opment. MIL-T-29053B and MIL-STD-1379B, Contract Training Programs, and
their companion DIDs were extensively reviewed for applicability to an
analysis of the requirements and component design of embedded training.
WVhile both standards are general enough to imply that embedded training
vould be considered and reported during the total evolution of a training
system, it is prudent to augment them to ensure that specific and unique
embedded training issues and constraints are addressed.

WILLIAM MARROLETTI EDGAR M. JOHNSON
Deputy Project Manager Technical Director
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SECTION 1

FOG-M ET SUBSYSTEM FUNCTICNAL SPECIFICATION




REQUIREMENTS FOR FOG-M EMEBEDDED TRAINING C'"BSYSTEM DEVELOPMENT

- 1.0 Scope 4
i& 1.1 General

This document establishes the performance, design, development,
i and test requirements for the design and development of the Embedded
é Training (ET) subsystem critical component of the Fiber Optic Guided
Missile (FOG-M) system. Within this dccument, the ET subsystem is
considered to be an integral component of the FOG-M system. Thus, this
document shall be used in ccnjunction with the prime item development
specification for the FOG-M system.

The item described in this document is the ET subsystem component
of the FOG-M system. The purpose of the ET subsystem of the FOG-M is
to provide sustainment, initial skills, and transition training for
Army personnel having an 11H MOS. The ET subsystem includes the
following capabilities.

. Visual 1mage storage and random access.
Migsile simulation.

Video seeker simulation

. ET specific software.

an o

Figure 1 illustrates the functional reiationships between FOG-M and ET
subsystem conceptual components. The broken line on the diagram
isolates the ET subsystem conceptual major components.

The ET subsystem shall support all of the training requirements of
the FOG-M system as derived from an ET training requirements analyslis.

Utilization of the FOG-M subsystem shall occur under the following
conditions, with or without an instructor present:

a. Pre-deployment. ET shall be operational at the base camp
to present any training availadble via the ET subsystem.

b. Launch Site. While training is possible, it is not

anticipated that training will be scheduled in combat
settings.

During training, the FOG-M ET subsystem components simulate the
presence and behavior of a dynamic FOG-M system missile. To accomplish
this, the ET subsystem shall incorporate and support the following
performance requirements.

The FOG-M ET subsysgtem shall be fully embedded into the hardware
and software of the FOG-M prime system. The physical configuration of
the ET subsystem shall be essentially transparent to the gunner.

L2
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1.2 Functional Characteristics

The physical counfiguration of the FOG-M syestem embedded training
will essentially be transparent to the gunner. That is, the gunner
shall utilize the FOG-M system equipment, mainly the gunner's consovle,
either in or out of the tranaport vehicle, in exactly the same way as
he would use that same equipment to perform operational activities.
The ET subsystem shall be designed to function independent from an
instructor or training system operator, and shall be configured to
present gunner-selected lessons covering critical performance require-
wents which are wvulnerable to rapid decay over short periods of time.

The design of the ET subsystem shal” be such that the transition
time between the trainin; mode and the full capability operational wmode
of the weapon system shall be nearly instantaneous. In the training
mode, the weapon system shall be rendered disarmed (i.e., incapabdle of
launching missiles). An essential feature of any learning situation is
that the gunner must respond, r1d then receive feedhack about the
adequacy of his response. The ET subsystem for FOG-M shall require
gunner response to training materials that are presented, and shall
assess and provide feedback as to the adequacy of those respcnses.

The primary constraints on the ET subsystem design for the FOG-M
system shall be dictated by:

a. The characteristicse of the actual FOG-M system itself. For
example, if the actual system can have only three missiles

in che air at one time, the training simulation shall be
similarly constrained.

b. The FOG-M system employment. For example, if the tactical
standard operating procedures of a particular FOG-M organi-
zation dictates that all missile flight plans be done by
specialists other tnan the gunner, the training materials
shall be configured to reflect that operational procedure.

c. Performance assessment criteria. For example, many gunner
responses to FOG-M training simulations may have a broad
range of correct answers &t one stage of the missile
flight, and correspondingly a more narrowly fccused envel-
ope of appropriate respoases as the terminal phase is
approached. In some instances, it may be impractical to
instrument the system to detect some types of control
manipulations and to distinguish them from others which are
less appropriate. The intent, however, 1is to develop a
training system which will be self-instructional, and
selectively responsive to gunner-demonstrated strengths and
weaknesses.




1.2.1 Coursevare Characterigstics

The selection of specific training to be presented at any particular
time vill be menu-driven. The gunner will be able to call up the ET menu
and to select those modules or lessons that he will use at that
particular time.

Vithin any particular lesson, the training will be sequenced
linearly, vith branching at points, items, or frames where particular
responses can be identified to require differential treatment. In cther
words, within lessons, the training will be adaptive. The adaptions will
be of several different kinds described later in paragraph 3.2.1.5.

1.2.2 ET Characteristics

The followinr are descriptive categories of those characteristics of
the ET subsystem that, taken together, currently comprise the most effec-
tive ET subsystem for the FOG-M wveapon system. These characteristics
are not irrevocably fixed, hovever; they shall be modified to include new
ET requirements or more effective ways for presenting embedded training.

A number of instructional feaiures will be built into the ET sub-
system for POG-M. These features are designed to enhance learning and to
tailor the content and nature of the training materials more clos2ly to
actual on-the-job performance requirements. These instructional features
will be built into the training materials themselves or, in some in-
stances, offered as selectable options that the gunner may or may not
use. Most, if not all, of the anticipated instructional features of the
POG-M ET subsystem will be available using the controls and displays that
are a part of the FOG-M weapons system. All training-unique inputs
(1.e., those associated with establishing or configuring the training
materials presented) will be prompted (aided) to eliminate or at least
reduce the amount of learning necessary to use the ET suhsystem.

1.3 Embedded Training Requirements Analysis

Prior to the design of the POG-M ET subsystem, the contractor will
conduct a complete ET Training Requirements (ETR) Analysis as detailed in
A Procedure for Developing Embedded Training Reguirements.

1.4 Embedded Training Design Procedures

Subsequent to completing the ETR analysis, the contractor will
follow tlie ET design procedures as deteiled in Procedures for Embedded
Training (BET) Package Nesign.

L




1.5 Test and Demounstration Requirements

Test and demonstration of the ET subsystem of the FOG-M system
shall be conducted to ensure that all functional requirements presented
- in this specification are met, and that hardware, softwvare, and course-

“ware components of the ET subsystem are completely functional &as inte-
grated with the prime item system of which the ET subsystem is a part.
The following paragraphs present an outline of test and demonstration
requirements for the ET subsystem. However, this outline shall not be
construed to limit the tests and demonstrations of operation and
performance of the ET subsystem solely to the issues described. All
tests and demonstrations of the ET subsyatem shall be conducted in such
a manper 88 to ensure that the requirements of this specification are
met with the ET subsystem as an integrai part of the FOG-M prime item
system, rather than as a separate compponent subsystem. The central
isgue of all test and demopnstration of the ET subsystem shall be to
ensure that the fulfillment of the embedded training requirements for
gnoners is supported by the ET subsystem.

1.5.1 Hardware Test and Demonstration

Hardware test and demonstration shall be conducted to validate the
complete functionality and integration of unique and shared ET hardware
subsystem components With the FOG-M system and the comprehensive
support of ET functional requirements by the ET subsystem and compo-
nents shared with other FOG-M subsystems. In addition to general tests
of functionality and integration of the ET subsystem with other POG-M
system hardware components, the following specific criterion shall be
demcnstrated, as a miniuum:

The ET subsystem shall not interfere with any functionality or
capability of the FOG-M prime item system at large in any fashion,
except to disable missile firing duripg conduct of embedded training.
This requirement shall not be interpreted to mean that the ET subsystem
cannot or should not share hardware components with the FOG-M system at
large, in accordance with accepted engineering practice and other
requiremente of the FOG~M prime item system.

1.5.2 Software Test sud Demonstration

A eoftuvare test and demonstration shall be conducted to validate '
the complete functicvnality and integration of unique &and shared ET
subsystem software ccmponents with other prime item system software
components. The software test and demonstration shall alsv validate
the comprehensive support of ET functional requirements by ET unique
software componernts and software shared with other elements of the
prime item system.

General software test and demonstration requirements shall
parallel the requiremerts of the prime {tem development specification
fo- :he FOG-M system. 1In addition to such general requirements, unique
oi shared ET software shall be demoustrated not to compromice any




~ ““function or capability of the prime item system at large by its

. presence or execution, except temporary substitution for operational
software components. Such substitution shall be conclusively demon-
strated to terminate when the prime item system is placed in opera-
tional (as opposed to embedded training) mode.

1.5.3 Courseware Validation

Courseware shall be validated through performance of t-th forma-
tive and summative evaluation of the developmental courseware. These
processes are described ia the paragraphs which follow.

1.5.3.1 Formative Evaluation

Formative evaluation shall consist of technical content end
instructional quality reviews of the developing software to ensure that
the following criteria are met:

a. All instructional objectives which are identified during
identification of FOG-M embedded training requirements are
incorporated in the courseware.

b. Instructional sequencing and presentation of the courseware
effectively satisfies terminal and enabling relatiomships
anmong embedded training objectives.

¢. Courseware and performance evaluation components of
enbedded traianing are completely consistent.

d. Instruction presented by the courseware is palatable and

effective in conveying appropriate inmstructional objectives
and promoting efficient training.

1.5.3.2 Summative Evaluation

Summative evaluation shall consist of trials of the completed
courseware using representative members of the gunmer population as
identified during preparation of the FOG-M embedded training require-
ments. The trials of the courseware shall establish whether the
following general criteria are met:

a. Training comprehensively and effectively conveys all
instructional objectives designed into the courseware.

b. Appropriate and complete feedback to gunners and training

managers is provided by the performance evaluation compo-
neat of the ET Training subsystem.

¢c. Instructional sequencing supports the designed degree of
instructional adaptivity and provides appropriate

7




instructiocnal entry points for the various gunner popula-~
tions for which the embedded training component is
designed.

d. Implementation of the embedded training component is ==
effected such that authorized modifications and updates to
courseware can be readily and straightforwardly made, with
00 changes in computer programs (i.e., only changes in data
upon which the embedded training software operates).

2.0 Applicable Documents

2.1 Government Documents

The following documents (issue in effect on the date of iavitation
for bids or request for proposal) form a part of this specification to
the extent specified herein.

Specifications
Military
MIL~-1-45208 Inapection System Requirements
MIL-T--29053B Requirements for Training System
Development
MIL-T-23991 Training Devices, Military General
Specification
To Be Determined Prime Item Development Specification
(1BD) for Fiber Optic Guided Missile (FOC-M)
System (date TBD)
Standards
Military
MIL-STD~13 Standards and Specifications, Order
of Precedence for the Selection of
MIL-STD-454 Standard General Requirements for
Electronic Equipment
MIL-STD-470 Maintainability Program Requirements
(for systems and equipment)
MIL-SiD=471 Maintainability Verification/
Demonstration/Evaluation
MIL-STD-490 Specification Practices




© MIL-STD-721 B Definitions of Effectiveness Terms for
Reliability, Maintainability, Human
Factors, and Safety

. - - MIL-STD-756 ~ Reliability Prediction

MIL-STD-781C Reliability Tests; Exponential
Distribution

MIL-STD-785 Reliability Program for Systems and
Equipment Developument and Production

MIL-STD-965 Parts Control Program

MIL-STD-1472 Human Engineeriag Design Criteria for
Militery Systems, Equipment, and
Pacilities

Publications
Military
MIL-HDBK-472 Maintainahility Prediction

2.2 Other Publications

ARI Working Paper A Procedure for Developing Embedded
Training Kequirements

ARI Working Paper Procedures for Embedded Training (ET)
Package Design

ARI Working Paper Design Concepts tor FOG-M System
Embedded Training (ET)

ARI Regearch Note FOG-M System Task and Training
Requirements Analyeis for Embedded
Training (ET)

ARI Research Product FOG-M System Embedded Training
Demonstration Courseware Outlines

3.0 Requirements

3.1 Critical Item Definition

The ET subsystem shall be a fully integrated component of the
FOG-M prime item system. The ET subsystem shall utilize the FOG-M
system hardware and software to provide sustainment, initial skills,
and transition training. 7Tt shall be fully exbedded into the FOG-M




system hardware and software, and transparent to the student. Figure 1l
ghows the functional relationships among conceptual ET subsystem

components and between ET subsystem conceptual components and FOG-M
system conceptual components.

3.1.1 Interface Definition/Integration Requirements

The FOG-M ET subsystem shall be fully embedded into the hardware
and software of the FOG-M prime system with no components external to
the prime system, except detachable and reusable media for the transfer
and storage of courseware visual images and performance meaaurement
tests. The physical configuration of the ET subsystem shall essen-
tially be transparent to the gunner. The ET subsystem hardware compo-
nents shall interface with the FOG-M system via the prime system compu-
ter interface bus. Control processor utilization and memory capacity
to support both prime system and ET functions shall be determined
during detail design of the total system.

3.2 Characteristics

3.2.1 Performance

The ET subsystem shall support the training requirements of the
FPOG-M system which are identified in the FOG-M system training require-
ments analysis and assigned for presentation through embedded training.
The ET subsystem shall be operational with all "missile fire"” functions
automatically in "no fire" (fail safe) condition. "No fire"” condition
shall be maintained autowmatically upon reversion to the normal opera-
tion condition unless stated otherwise in the FOG-M system prime item
development specification.

The gunner shall have the capability to utilize the FOG-M system
equipment, mainly the gunner's console, either in or out of the trans-
port vehicle, in exactly the same way as he would use that same equip-
ment to perform operational activities. The ET subsystem shall be
designed to function independently from an instructor or training
system operator, and shall be configured to present gunner-selected
lessons covering critical performance requirements which are vulnerable
to rapid decay over short periods of time.

During training, the FOG-M ET subsystem components shall simulate
the presence and behavior of a dynamic FOG-M system missile. To
accomplish this, the ET subsystem shall incorporate and support the
following performance requirements:

a. Vigual image storage and random access.
b. Missile simulation.

¢. Video seeker simulation.

d. ET specific software.

10




3.2.1.1 Visual Image Storage and Random Access

The BT subsystem shall have the capability to store visual images
(e.g., videodisc frames, computer generated graphics) and retrieve ran-
domly, and with an access speed sufficient to support all ET required -
"softvare and coursewvare. ' i ' T

3.2.1.2 Missile Simulation

The BT subsystem shall have the capability to simulate FOG-M mis-
siles in flight and under the control of the student/operator. Said
simulation shall be implemented in a manner that will support the sub-
system’s coursevare arnd simulation requirements.

3.2.1.3 Video Seeker Simulation

The ET subsystem shall have the capability to simulate images
presented by the FOG-M viden seeker during missile flight. Said simu-
lation shall be implemented in a manner that will support the ET subsys-
tem's coursewvare and simulation requirements.

3.2.1.4 PET-Specific Software

R

The ET subsystem, or the FOG-M prime system, shall have the memory
capacity and processing capability to support all ET-specific software
and coursevare in the training mode. The ET subsystem-specific software
shall, as a minimum, provide the following:

Computer aided instruction (CAI).
. Part-task training.

Mission specific training.
Scenario generation.

Student performance measurement.
Performance recording.

Full mission simulation.

QMO AN O

The selection of specific training to be presented at any particular
item shall be menu-driven. The gunner shall be able to call up the emn-

bedded training menu and to select those modules or lessons that he will
use at that particular time.

Vithin any particular lesson, the training shall be sequenced
linearly, with branching at points, items, or frames where particular
responses can be identified to requivre differential treatment. In other
words, within lessons, the training wvill be adaptive. The characteris-

tics of the ET-specific software and coursevare are described in para-
graph 3.2.1.5.

11




" a. Tracking lessons shall be of three types. Each type repre-
sents a class of courseware tailored to meet specific objec-
tives in creating and sustaining gunner proficlency:

- -1.  CAI requiring specific gunner responses to presented
- training frames or training situations shall be used to
build a base of required knowvledges and relationships.
The gunner vill need these in order to become proficient
at the kinds of overall dynamic responses he must make in
planning and executing a missile attack.

2. Generic part-task training that is not mission specific
shall be utilized to permit practice of manipulative
skills requiring hand-eye coordination for tracking or
controlling. Both the missile flight path in the manual
mode and the seeker as {t is used to produce the images
necessary for target selection and lock-on require this
tracking and controlling ability. In general, it is ex-
pected that these lessons will not be mission-specific
and will not require full operational video quality on
the visual display. During tnis isolated practice, the
gunner will rehearse moving the crosshairs to designed
locations on the visual display and controllirng the fea-
ture imaging to coordinate desired missile flight path
with appropriate feature view angles and pointing direc-
tious. Realistic practice utilizing this operations-
quality simulation will permit the rehearsal of all
phases of the gunner's control responsibilities in manag-
ing single and multiple missiles from launch to impact.

3. Mission context training will be utilized for full and
part mission presentations. For embedded training
scenarios, the visual display at the gunner’s console
shall be capable of producing operational quality video.
This video shall depict all phases of the missile flight,
as seen through a simulated feature presenting either
video or infrared depictions (depending on the develop-
ment of the fielded missile). The presented video shall
be fully interactive (i.e., activation of controls at the
gunner’s console shall produce a realistically depicted
reaction from the simulated missile). All gunner console
controls shall be operative in the training mode, provid-
ing full control options, including zcom in and out,
front contrast, etc. All presentaticns of missile fea-
ture imagery shall be in real-time. Inctructional fea-
tures are discussed more fully in 1.2.2.

The presented feature imagery shall be capable of realis-
tically portraying all appropriate factors that affect
missile control in the actual system, including meteoro-
logical conditions such as precipitation, cloud or fog

12




conditions, wind direction and velocity at flight alti-
tude, turbulence, and terrain features.

Embedded training scenario exercises shall be generated to

_portray realistic terrain relevant to the specific assign-
ments of the FOG-M system (e.g., systems that are to operate

in mountainous terrain will have scenarios depicting moun-
tainous terrain conditions, etc.). In actual operation,
these geographic areas would be capable of being portrayed on
the visual display using data in the digital map generator.
The training scenario geography shall be capable of similar
portrayal. As in actual operation, the training exercises
shall be capable of depicting missile flight from any point
in the training database to any other point in that database
that is within the missile flight envelope parameters (i.e.,
vithin range and not restricted by terrain features that
exceed the missile flight altitude capabilities).

Performance assessment and testing shall be an integral part
of the ET subsystem. As previously mentioned, the training
material will be built with alternative exposures in terms of
difficulty, content, the nature and pace of the presentation,
etc. These alternative pathways through training might take
the form of repeated or further expanded materials provided
in the CAI mode on the basis of training performance, or of
increases or decreases in the difficulty level of the
scenario situations used for mission practice in the full
simulation mode. Thus, the adaptive ‘'raining programs shall,
to the degree possible, be configured to diagnose, to pre-
scribe, and to present in such a way h=* the materiale are
responsive to gunner performance and p..gress.

In addition, the ET subsystem shall record and retain the
significant aspects of gunner performance so that the gunner
or command personnel can selectively review the specific
capabilities of any particular gunner, as captured by record-
ings. The recorded materials shall “: tailored to the nature
of the presentation (i.e., CAI, part-task, full task). For
example, for CAI lessons it may be that only particular
scnres on selected items vhich differentiate branching of the
program will be retained, to provide a record of the type of
refresher practice the gunner experienced. In the part-task
generic skills training mode, perhaps only scores reflecting
the percentage of time the gunner was able to keep the cross-
hairs on the moving target might be recorded, and perhaps a
record of any significant persistent error--such as con-
stantly overshooting--that the gunner exhibited might be
kept. PFor the full simulation scenarins, the on-screen video
will be recorded, along with any significant audio reflecting
communication aspects of mission performance. Quantitative
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measures shall be recorded where appropriate, along with
significant performance parameters such as the range at which
target lock-on vas achieved, the number of different targets
selected and rejected, aborts in the terminal phase, etc.

" The specific details of hov the recordings will be retained

and reviewed shall be determined during detailed design
development. Records will exist in the operational system
and will be used in embedded training to provide performance
feedback to gunners as well as performance intelligence to
operational commanders.

Full mission simulation will be provided to ensure integra-
tion of all the tasks taught via other methods. Several
alternative scenarios will be provided so that the gunner
vill be ready for all tactical, terrain, and failure
possibilities.

3.2.1.5 BT Characteristics

The following are descriptive categories of those characteristics of
the ET subsystem which, taken together, currently comprise the most

effectiv= ~

subsystem for the POG-M wcapen system. These character-

istics are dot irrevocably fixed; hovever, they shall be modified to
include new ET requirements or more effective ways for presenting
embedded training.

a.

A number of instructional features shall be built into the ET
subsystem for FPOG-M. These features are designed to enharce
learning and to tailor the content and nature of the training
materials more closely to actual on-the-job performance
requirements. These instructional features shall be built
into the training materials themselves or, in somz instances,
offered as selectable options that the gunner may or may not
use.

1. The level of difficulty shall be modifiable. The train-
ing system shall adapt to the gunner's performance, or
the gunner may choose to try more or less difficult
versions of some particular lesson material,

2. It is anticipated that a great many different kinds of
feedback shall be made available to gunners, on the basis
of training effectiveness. PFeedback may range from a
straightforwvard discussion of wvhy a particular response
to a CAI item is inappropriate, to situations wvhere the
video will be stopped, and some portion replayed or pro-
jected in stop-frame mode to highlight or {llustrate a
particular performance error. Feedback shall be both
technical, in terms of the accuracy or appropriateness of




any particular response, as well as motivational (i.e.,
some type of praise for appropriate responses).

3. The speed of training material presentation shall be
- variable within some lessons or scenarios. In some

instances, 1t will be appropriate to "freeze" the pic-
ture, and to highlight within it some set of cues that
received an inappropriate response. In other types of
training, the presentation speed may be allowed initially
to decrease the difficulty of some particular activity,
and then increased to build operational proficiency.

4. Color may be used in some CAI and in some generic track-
ing practice lessons to increase the acceptance and ef-
fectiveness of the training. Color shall not be used in
full simulation scenarios since the presented video will
falthfully duplicate the monochromatic imagery produced
by the missile seeker.

5. The ET subsystem hall be able to display text and to
overlay both text and graphic presentation, to utilize
split screen presentation, and to highlight areas of the
screen selectively through color, brightness, slashing,
etc.

6. Vithin some lessons the gunner shall have the ability to
skip forward or backward to previewv or review material,
thus adjusting for himself the point at vhich he enters
or continues the particular training being used. This
option shall be available to him only at times when its
use can be productive in tailoring the iibrary of train-
ing materials to the gunner’s particular level of profi-
ciency or current interest.

7. For certain modules, the gunner shall be allowed "free
play." That is, he shall be free to launch and guide a
missile, controlling the seeker and missile flight with
the system acting as a full simulator. No correction or
guidance shall be given until some terminal consequences
such as an impact.

Most, if not all, of the anticipated instructional features
of the FOG-M ET subsystem shall be available using the
controls and displays that are a part of the FOG-M weapons
systems. All training-unique inputs (i.e., those associated
vith establishing or configuring the training waterials
presented) shall be prompted (aided) to eliminit~, or at

least reduce the amount of learning necessar, - use the ET
subsysten.




Job performance aid applications are a valuable benefit that
the ET subsystem can contribute to the operational
configuration of the FOG-M weapon system. The contractor
shall evaluate the pctential benefits of utilizing the text
and graphics capabilities in the ET subsystem; job
performance aids, in the form of instructions, checklists,
schematics, and other forms of documentation can be made
directly available on the gunner’s visual display to support
various operational activities. It is anticipated that any
troubleshooting to be done as part of gunner maintenance on
either the weapon system or the ET subsystem will be most
effectivel,; supported by job performance aid materials.

An authoring system shall be used in the development and
update of all coursewvare provided by the ET component. Said
authoring system shall, as a minimum, have the following
functions:

Entering data and coursevare development.
Revieving coursevare.

Editing coursevare.

Updating coursewvare.

Presentation of coursewvare.

WD e

Tailoring the ERT subsystem to provide maximum job-relevant
support to ongoing fielded operations of the FOG-M weapon
system will require both the input of, and modifications to,
specifically designed training materials. Lesson materials
such as computer programs and videodiscs will be produced at
a centralized authoring facility and will be loaded into the
ET subsystem in tape or disc form. In addition to loading
nev or revised lesson materials in preprogrammed form,
selected inputs of some types of data, such as revised
performance criteria or revised target and target dynamics
programming, may be possible using the gunner’s console
keypad. Access to the ET subsystem programming shall be
limited to specially trained and authorized personnel.

Finally, the ET system shall be configured such that, vhen
desired, an instructor or other observer shall be able to
monitor the ongoing training and to provide "over the
shoulder" feedback in addition to that provided by the
training materials themselves.
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3.2.2 Physical Characteristics

The physical characteristics of the following ET subsystem compo-
nents shall be standard cff-the-shelf items, unless otherwise specified
in the Contract Statement of Work or Purchase Order:

a. Random Access Visual Image Generator.
b. Control Processor.

c. Missile Simulation Processors.

d. Video Seeker Simulation.

e. Masg Storage Device.

These components shall conform to the same durability aud vulner-
abllity factors as those specified for the FOG-M system. These compo-
nents may be strap-on devices or fully integrated into the FOG-M system
as determined during det- 1l design and specified in the Contract State-
ment of Work or Purchase Order.

3.2.3 Reliability

Reliabiiity shall be in accordance with MIL-T-23991, paragraph
3.3.

3.2.3.1 Reliability Program

The reliability program shall be established in accordance with
MIL-STD-785. The reliability program shall be submitted to the
Procuring Agency for approval. Said approved reliability program shall
reflect the policies and procedures of management, to provide effective

guidance and continuity, and shall become a basis for contractual
compliance.

3.2.3.1.1 Qualitative Reliability

The ET subsystem shall include features that result in reliable
and stable performance in the planned operational enviroument. The ET
subsystem shall be so designed such that failure in one component of a
system shall not cause failure in any other component. There shall be
complete interchangeability between like components in the system.
Reliability development procedures shall include as a minimum:

a. Review of system requirements soc as to establish an
accurate description of all parameters which may affect
system performance.

b. Operaticnal environment.
c¢. Evaluation of the proposed system design so as to ensure

that all features specified herein have been incorporated
in order to establish the stability of operation.




d. Estimation of inherent rel’ability as cperational
relilability.

e. Analysis of proposed design to obtain component reliability
allocation and allowable failure races of components.

f. Optimum use of redundancy throughout the systenm.

3.2.3.2 Quantitative Reliability

Since the ET subsystem ig to be fully embedded in the prime itenm
system, quantitative reliability factors shall be the sam> as those
established in the prime item development specification for FOG-M,
unless specific waivers are granted by the procuriug authority for
commexcial off-the-shelf compounents required to implement embedded
training capabilities.

3.2.3.3 Reliability Terms

All reliability terms used during the course of the reliability
program shall be defined in MIL-STU-721. Reliability procedures
prepared by the contractor shall be as specified in Mi(L-S1D-756 or as
otherwise specified and/or approved by the Procuring Agency.

T

3.2.3.4 Useful Life

The useful life of the ET subsystem shall be the same as that
established in the prime item development specificaticn for FOG-M,
unless specific waivers are granted by the procuring authority for
commercial off-the~shelf components required to implement embedded
training capabilities.

3.2.4 Maintainability

The maintainability factors of the ET subsystem shall be the same
as those established in the prime item development specificaticn for
FOG-M, unless specific waivers are granted by the procuring autlority
for commercial off-the-shelf coumponents required to implement embedded
training capabilities.

3.2.4.1 Maintenance Concept

The maintenance concept for the ET subsystem shall be established
concurrent with maintenance allocation analyses perfnrmed for the FOG-M
system at large, in accordance with applicable provicions of the prime
item development specification, Statement of Work, or Purchase Order
for the prime item FOG-M system.




3.2.4.1.1 Quantitative Requirements

The quantitative maintainability factors of the ET subsystem shall
be the same as those established in the prime item development specifi-
‘cation for FOG-M, unless specific wvalvers are granted by the procuring
authority for commercial off-the-shelf components required to implement
embedded training capabilities.

'3.2.4.2 Maintainability Prediction Technigues

The contractor’s maintainability prediction technique shall be in
accordance with MIL-BDBK-472.

3.2.4.2.1 Maintenance Test Programs

The contractor shall provide a softwvare test program to verify the
operation of the syster processor, the ianstructor station, the student
station, and all other training system components and peripheral devices.
A system readiness test shall be loaded and executed to verify proper
communication between all electronic ccuponents of the system hardwvare
with minimal interaction. This complete set of tests shall requ‘re no
more than 15 minutes for successful execution. The status of each hard-
wvare elerent shall be displayed on the system (or ancillary) Visual Dis-
play Unit (VDU) or optional printer as selected upon start up. Normal
functioning shall be from the desigrnated VDU and shall automatically
access each subset with the additional capability that the instructor may
request and execute any subtest in the cycle. Upon t(.e completion of
each subtest, a message shall be transmitted to the instructor’s VDU or
printer concerning the status of the test,; either SUCCE3SS or FAIL. If a
FAIL is transmitted, the failed path and signal function shall also be
identified. Maintenance personnel shall have the cption to proceed with
the testing after noting the failure information or manually stepping
through the program to determine the type and nature of the failure.

3.2.4.3 Commercial Bquipment

Vhen commercial off-the-shelf equipment is used, aad the electronic
equipment’s module connectors are not keyed to pravent _ncorrect connec-
tion, the contractor shall place a coloi mark, using high durability
paint, at one end of the wmudule connector and its assoclated socket to
identify proper insertion orientation for that module into the socket.
Where dissimilar modules are adjacent to each other and utilize the same
type of unkeyed connector, the color marking shall use a different color
for each module in order to prevent crouss insertions. Socket identifier
shail be placed so as to be clearly visible to the "maintainer" during
maintenance operations, and so placed as to indicate clearly the card
slot or socket it identifies.




'i3.2.5 Environmental Conditions -

The ET subsystem components shall be capable of operating under
the exact same environmental conditions as the FOG-M system (see FOG-M
prime item development specification). R

3.2.6 Transportability

The ET subsystem shall conform to the transportability require-
ments of the FOG-M system as required by the FOG-M system prime item
devclopwent specification.

3.7 Desigr and Construction

The design and construction of the ET subsystem shall counform to
the design and construction specifications contained in the prime item
development specification for FOG-M and to MIL-STL- 1472, unless speci-
fic waivers are granted by the procuring authority for commercial
off-the~-shelf components required to imple.ent embedded training
capabilities. These specifications shall be used in regard to the
following: (1) materials, processes, and parts; (2) electromagnetic
radiation; (3) nameplates and product marking; (4) workmanship; (5)

interchangeability; (6) safety; and (7) humaun performance/human engi-
neering.

3.3.1 Materials, Processes, and Parts

Materials, processes, and parts shall be in accordance with
materials, processes, and parts specifications contained in the prime
itexn development specification for FOG-M, with MIL--STD-965, and with
other sections of this specification, unless specific waivers are
granted by the procuring authority for cormercial off-the-shelf
components required to implement embedded training capabilities.

3.3.2 Electromagnetic Radiation

The system shall conform to electromagnetic radiation limits as
specified in MIL-STD-454.

3.3.3 Nameplates and Product Marking

All couponents shall be labeled with nameplates containing their
part numbers. Said nameplates shall be furnished by the contractor.

3.3.4 WOrkmanshig

All components developed and produced for the ET wsubsystem shall
conform to MIL-STD-454 in regard to workmanship. Particular attention




shall be given to the neatness and thoroughness of construction, marking
of parts and assemblies, painting, machine screwv assemblies, and freedom
of parts from burrs and sharp edges.

3.3.5 Interchangeability

All parts, assemblies, and subassemblies having the same part number
shall be directly and completely interchangeable with respect to instal-
lation and performance, regardless of sources from which obtained, with-
out alteration and without selection for fit and performance.
3.3.6 Safety

Safety requirements for the ET subsystem shall be the same as those
specified in the FOG-M system prime item development specifi-ation.
3.3.7 Human Performance and Human Engineering

The system shall conform to the requirements of MIL-STD-1472 and as

specified herein.

3.4 Documentation

The ET subsystem specified herein shall have the following require-
ments for documentation: (1) a detailed prime item development specifi-
cation for the training system; (2) a specification of the KT-specific
softvare; (3) a specificaticn for the ET-specific hardwvare; (4) an oper-
ating manual for the electronic components of the system; and (5) a main-
tenance and repair manual.

3.4.1 Prime Item Development Specification

The prime item development specification shall be an interim
deliverable during the development process of the POG-M system to which
this specification pertains. Said specification shall delineate the ET-
specific requirements as well as cll requirements for the FOG-M device

itself. Said specification format shall be specified by MIL-STD-490,
Section Bl.

3.4.2 Softvare Specification

The souftware specification shall be required as an interin
deliverable for the development of the FOG-M system to which this
specification pertains. Saild software specification, utilizing this




»  "tpecificat1on, shall describe all of the software necessary for the
system. Said specification format shall be specified by MIL-STD-490,
Section B5.

"=73.4,3 Hardware Specification =

The hardware specification shall bc required as an interim deliverable
for the development of the FOG-M system to which this specification

- pertains. Said hardware specification, utilizing this specification,
chall describe all of the hardware necessary for the system. Said
syecification format shall be specified by MIL~-STD-490, Section Bl.

3.4.4 Operatinog Manual

Operating instructions for the ET subsystem shall be integrated,
to the extent feasible, with overall operating instructions for the
FOG-M system, as specified in the FOG-M prime item development specifi-
cation. However, {f commercial off-the-shelf components are incorpor-
ated in the ET subsystem, consideration shell be given to the use of
manufacturers’ operating manuals for such components, rather than
preparing integrated documentation for the FOG-M system replicating
such manuals. The contractor shall prepare recommendations regarding
respectively (a) us: of commercial item manufacturers' operating
manuals for commercial off-the-shelf components and (b) integration of
operating instructions for the ET subsystem with opevating documenta-
tion for the FOG-M system at lurge, as a part of the Integrated Logis-~
tic Support effort for the FOG-M system. Such recommendations shall be
provided to the procuring authority at **TBD** for review. The procur-
ing authority will determine whether the contractor's recommendations
will be adopted as presented, or adopted with specific modifications to
be determined. Where commercial item manufacturers' operating manuals
are utilized for specific components of the ET subsystem, reference to
those documents shall be made in overall FOG-M system operating manuals
and other documentation, as appropriate.

3.4.5 Maintenance and Repair Manual

Ma:ntenance and repair instructions for the ET subsystem shall be
integrated, tno the extent feasible, with overall maintenance and repair
instructions for the POG~M system, as specified in the FOG-M prime item
development specification. However, if commercial off-the~-shelf compo-
nents are incorporated in the ET subsystem, consideration shall be
given to the use of manufacturers' maintenance and repair manuals for
such components, rather than preparing inteyrated documentation for the
FOG-M syatem relicating such wmanuals. The contractor shall prepare
recommendations regarding respectively (a) use of commercial item manu-
factuvers' maintenance and repair manuals for commercial cff-the-shelf
comporents and (b) integration of maintenance and repair instructions
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for the ET subsystem with maintenance anhd repair documentation for the
POG-M system at large, as a part of the Integrated Logistic Support
effort for the POG-M system. Such recommendations shall be provided to
the procuring authority at **TBD** for review. The procuring authority
will determine vhether the contractor’s recommendations will be adopted
as presented, or adopted with specific modifications to be determined.
Vhere commercial item manufacturers’ maintenance and repair manuals are
utilized for specific components of the ET subsystem, reference to those
documents shall be made in overall FOG-M system maintenance and repair
manuals and nther documentation, as appropriate.

3.5 Logistics
3.5.1 Maintenance

Maintenance of the systum shall be as specified in paragraph 3.2.4
and its subparagraphs herein.

3.5.2 Suppl

To be determined.

3.5.3 Pagilities and Pacility Pguipment
N/A

3.6 Precedence
In the case of conflict between this specification and referenced
documents, the requirements defined herein shall take precedence. When-

ever procurement documents do not explicitly specify standards and spe-
cifications to be used, the requirements of MIL-STD-13 shall apply.

4.0 Quality Assurance Provisiong

4.1 Quality Assurance

The objectives of the quality assurance provisions specified herein
are to provide assurance to the Procuring Agency that all specification
requirements are met and all potential problem aiea; are identified at
the earliest possible stage to allow for correction. The contractor
shall be responsible for all Section 3 and Section 5 requirements speci-
fied herein, as well as for all specifications and manuals developed in
conjunction with the system specified herein. The Procuring Agency
reserves the right to attend and observe any reviews or inspections
conducted at the contractor’s location.




4.1.1 Responsibility for Tests

The contractor shall assume responsibility for the conduct of all
teasts of the ET subsystem necessary to assure compliance with the
requirements of this specification and other specifications referenced
_herein.

4.2 Quality Conformance Inspections

Quality conformance inspections shall be in accordance with
MIL-T-23991 and the following requirements:

4.2.1 Reliability Demcustration

A reliability demonstration shall be conducted at the contractor's
facility. Said reliability demonstration shall be conducted in accord-
ance with the requirements of MIL-STD-781C and the government approved
Reliability and Demonstration Plan to bhe provided by the contractor
under the provisions of the Contract, Statement of Work, or Purchase
Order. The purpose of the demonstration will be to ascertain whether
or not the ET subsystem performs in accordance with the requirements
set forth in paragraph 3.3 herein. The following additional criteria
shall apply as necessary:

a. Test Plan XXIC, Test Level A~1 of MIL-STD-781C shall be
utilized to demonstrate.

b. The failure criteria of paragraph 7.0 of this specification
are applicable.

c. The duty cycle to be maintained throughout the demonstra-
tion shall be typical of normally scheduled training opera-
tions, within the training modes of the system.

d. The concept of classifying failures by a "weighting factor”
shall not be ellowed.

4.2.2 Maintainability Demonstration

The maintainability test shall be a demonstration of the facili-
ties to isolate system faults as specified in paragraph 3.4 herefn.
The test procedures shall be included in the Student and Iunstructor
Station Test and Demonstration Plan. This test shall be conducted at
the contractor's facility by contractor personnel following the govern-
ment's device acceptance testg. The tests actually demonstrated shall
be selected by the contractor and approved by the Procuring Agency and
shall be in accordarnce with M1L-STD-471, Appe. :ix A, Test Method 8. To
demonstrate maintainability, the total time r:g.:ired tc perform each
day's preventative wmaintenapnce tasks during tie demonstration period




shall be treated as cne task. A minimum sample size of 30 tasks (30
days' preventive maintenance) are required.

4.2.3 Safety .

A safety evaluation shall be conducted to determine that all
personuel, equipment, and environmental hazards have been eliminated.
A vigual inspection shall be performed to determine that all require-
ments, as a result of the safety evaluation, have been incerporated
into the equipment. Inability to meet the specification requirements
shall constitute a failure.

4.2.4 Software
Softvare testing shall be performed during both the in-process and

the formal inspection.

4.2.4.1 Software Function Tests

During in-house inspection, each computer program function shall
be individually tested and verified. Tests shall include logic testing
.and volume testing. Llogic testing shall include testing program logic,
interfaces, and unusual mixtures of data sequences. Volume testing
shall determine if specific application programs can handle the amount
of data required under operational conditions. During formal inspec-
tion, software tests shall be in accordance with test specifications
and test procedures.

4.2.4.2 Software Integration Testing

Software integration testing shall be accomplished during both
in-process and formal inspections. Software integration testing shall
be conducted to determine that the linkages and interfaces among compu-
ter program compounents are correct and interact properly. Software
integration testing shall verify that throughout the system, system
response times and memory capacity are within the stated requirements.

4.2.5 Instructional Quality Assurance

The instructional adequacy, completeness, accuracy of technical
countent, fidelity of simulation, adaptivity, and palatability of all
inotructional elements incorporated in or presented by the FOG-M ET
subsystem shall be established through conduct of an instructional
quality control program. This program shall incorporate both formative
(developmental) and summative ‘(performance) evaluation activities, in
accordance with accepted Instructioral Systems Development (ISD) meth-
odology, as outlined in MIL-T-29053B(TD). As a minimum, the criteria




listed in sections 1.5.3.1 and 1.5.3.2 of this specification shall be
met by the instructional materials, prior to acceptance by the procur-
ing authority. An instructional quality control program meeting the

- -requirements of MIL-T-29053B(TD) shall be established and conducted by
the contractor to ensure that these criteria are met by the imstruc-
tional elemerts provided by the ET subsystem.

4.3 Examinations

The ET subsystem shall be examined to verify conformance to the
following requirements of this specification:

a. Materials, parts, and processes.
b. Display techniques.

c. Performance of components.

d. Safety.

e. Electrical requirements.

f. Dimensions.

g. Weight.

h. Nameplates and product markings.
i. Documentation.

j. Workmanship.

5.0 Preparation and Delivery

N/A
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SECTION 2

FOG-M ET SUBSYSTEM DATA ITEM DESCRIPTIONS




DATA ITEM DESCRIPTION

1. TITLR 2. AGENCY NUMBER
Bmbedded Training Requirements Report AMC UDI-H-XXXXX
3. DRESCRIPTION/PURPOSE 4, APPROVAL DATE:

This report shall present a descrip- | 5. OFFICE RESPONSIBLE:

tion of the portion of training sys- [ 6. DDC REQUIRED:

tem media alternatives determination
that concerns the identification of
tasks and training objectives suit-
able for inclusion in an embedded

training (ET) package. 8. APPROVAL LIMITATION:
7. APPLICATION/INTERRELATIONSHIF 9. REFERENCES:

(a) MIL-T-29053B(TD), Military
The identification of tasks and/or Specification: Requirements
training objectives for inclusion for Training System Develop-
in an BT package is conducted as a ment
part of or in parallel with the
identification and media assignment (b) Army Research Institute
of hands-on-trained tasks for the Vorking Paper A Procedure for
training system at large. Prelimi- Developing Embedded Training
nary embedded training requirements Requirements, 1986
determination takes place during September 1
system requirements definition, to
support analy-is of embedded train- (¢) Data Item Description UDI-
ing as a potential training system H-25715B, Objectives Hier-
element. Refinement of preliminary archies Report

embedded training requirements anal-
ysis takes place during hands-on
media determination for the training
system at large during the instruc-
tional systems develcpment process,
or, in certain cases, vhere ET is
the only training alternative to be

lLconsidered.

10. PREPARATION INSTRUCTIONS

10.1 Unless otherwise stated in the solicitation, the effective date
document(s) cited in this block shall be listed in the issue of the DoD
Index of Specifications and Standards (DoDISS) and the supplements
thereto specified in the soldcitation and wil) form a part of this Data
Iter Description (DID) to the extent defined herein.

10.2 This report shall present the procedures used to identify and
classify the Embedded Training Requirements (ETRs) as a part of the
total training system development process, and the results of the
application of those procedures. General procedural guidance for
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hands-on training requirements identification and media determination
provided in section 3.11 of MIL-T-29053B(TD) shall govern this process
and shall be augmented by BT-specific considerations for this analysis
by procedures presented in A Procedure for Developing Embedded Training
Reguirements.

10.3 The contents and format of this report shall include the following
sections and subsections, as a minimum:

10.3.1 Section 1: Procedures for Determining Embedded Training
Requirements. This section shall include the folloving as a minimum:

(a) An overviev subsection describing the system for which training
system analyses are being conducted, and identification and
description of the operator (and, if applicable, maintainer)
positions considered in the analysis.

(b) A description of the procedures used to identify tasks or

training objectives that require hands-on training for system
operation,

(c) A description of the procedures used to identify operator tasks
or training objJectives as candidates for inclusion in embedded
training and classify those tasks or objectives as to
appropriate implementation approaches vithin an ET package.

(d) A description of hov subject matter expertise resources vere
used in the identification of ETRs.

Option 1 ([e) and [f] added to [a] through [d]), which are not
optional.) Option 1 shall be invoked only in the case where both
operations and maintenance tasks or objectives are considered for
inclusion in ET. Normally, operations tasks or objectives are
considered for inclusion iu embedded training, but, in some cases,
maintainer tasks may also be considered.

(e) A description of the procedures used to identify tasks or
training objectives that require hands-on training for system
maintenance, servicing, and repair.

(£) A description of the procedures used to identify maintenance,
service, and repair tasks or training objectives as candidatec
for inclusion in embedded training and classify those tasks or

objectives as to appropriate implementation approaches within
an ET package.

10.2.2 Section 2: Embedded Training Requirements Listing. This
subsection shall include a comprehensive listing of all hands-on tasks

and/or training objectives that are evaluated for potential inclusion in
embedded training, as well as the results of various steps in the
analysis. All hands-on tasks or objectives for system operation (and,
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B
{f applicable, maintenance) shall be included in this analysis. This
listing shall contain, as a minimum, the following elements in tabular
format:

(a) Task or Objective Identification Code--u unique code for each
discrete task or objective included in the task or objective
1isting. Codes shall be developed as for an objectives hier-
archy per paragraph 10.5 of UDI-B-25712B. If mission and
mission phase breakdowns have been used to develop the task or
objectives listing, codes for missions and mission phases shall
be included, at levels above those of the highest-level tasks
or objectives, to preserve the hierarchial structure of the
listing and to maintain an audit trail from the original
listing through this analysis.

(b) Task or Objective Title--descriptive title of the task or
objective, to include a concise statement of the behavior(s)
required to complete the task or objective. If mission and
mission phase breakduwns have been used to develop the task or
objectives listing, the titles of each mission and mission
phase shall also be included, associated with the appropriate
identification cndes.

(¢) Conditions of Performance--statement(s) describing the con-
ditions under wvhich the task or objective is perforumed.
Concise codes may be used to represent this data element;
hovever, i1f such codes are used, an explanatory listing of the
code, together with full statements of the performance condi-
tions represented by each code used, shall be provided as Ap-
pendix C to this data item.

(d) Standards of Performance--statement(s) describing the standards
to vhich the task or objective mist be performed under opera-
tional conditions. Precise values 5f measurement dimensions
for performance are not required, but complete identification
of the dimensions along wvhich performance should be assessed
for the task or objective thall be provided. Concise codes may
be used to represent this data element; howvever, 1f such codes
are used, an explanatory listing of the codes, together with
full statements of the performance standards represented by

each code used, shall be provided as Appendix D to this data
{itenm.

(e) Crewmembers (Maintainers) Involved--statemen:(s) describing the
crewvmember {or maintainer) positions involved in performing the
task or objective. Concise codes may be used to represent this
data element; however, if such codes are used, an explanatory
listing of the codes, together with identification of the crev-
meaber(s) (maintainers) represented by each ccde used, shall be
provided as Appendix E to this data item.




(f) Criticality Rating--the alphabetic code for task or objective
criticality assigned during performance of step 3.1 of the

procedures in A Procedure for Developing Embedded Training
Reguirements.

(g) Objective Classification--a numeric code representing the
classification of each task or objective according to the
taxonomy presented in Table 1 (Step 3.2) of A Procedure for
Developing Embedded Training Requirements.

(h) Perishability Rating--the alphabetic code for task or objective
perishability assigned during performance of Step 3.3 of the

procedures in A Procedure for Developing Embedded Training
Requirements.

(1) Embedded Training Nomination--a Y (yes) or N (no) code indicat-
ing whether or not the task or objective was nominated as a
candidate for inclusion in Embedded Training, according to the
criteria presented in Step 3.4 of the procedures in A Procedure
for Developing Embedded Training Requirements.

(J) Implementation Code--the alphabetic code assigned to each Em-
bedded Training-nominated task or objective during evaluation
of Embedded Training feasibility and implementation approaches
during performance of Step 3.5 of the procedures in A _Procedure
for Developing Embedded Training Requirements.

(k) Data Sources--an identification code referencing the informa-
tion sources utilized to develop task or objective data and to
conduct the Embedded Training Requirements analysis. Concise
codes shall be used to represent this data element. An explan-
atory listing of the information source codes, and the informa-
tion sources referred to by each code, shall be included in
Appendix B to this data i{tem. The code Sx, where x refers to a
particular number, shall be used to refer to specific Subject
Matter Expert (SME) resources (either specific persons or
organizations) used in conducting these analyses, identifi-
cation of which shall be included in the explanatory listing in
Appendix B,

If both operations and maintenance tasks or objectives are included in
the Embedded Training requirements analysis, then separate listings shall
be provided for operations and maintenance tasks or objectives, and
identified as such. The presence of only operator-performed Preventive
Maintenance Checks and Services (PMCS) tasks in addition to operator or
operations crew tasks shall not constitute a requirement for separate
maintenance task or objectives listing.




10.3.3 Appendix A: Cross-Reference. A cross-reference of identical
tasks or objectives shall be included as Appendix A to this data item, in
tabular form. The identification code of the first instance of each
replicated task or objective in the listing shall appear in the left-hand
column of the cross-reference listing. The identification codes of all
tasks or objectives identical to each "first instance™ task or objective
shall be presented in the right-hand column of the cross-reference
listing, in the order in vhich they appear in the hierarchial identifi-
cation code scheme, beginning on the same line as the code for the "first
instance" task or objective.

10.3.4 Appendix B: Data Source Codes. This appendix shall contain a
listing of data source codes and identification of the data source
represented by each code, as required in 10.3.2(k) above.,

10.3.5 Appendix C: Conditions of Performance Codes. This appendix
shall contain a listing of conditions of performance codes and identi-
fication of the conditions represented by each code, as required in
10.3.2(c) above. This appendix shall not be required if conditions of
performance codes are not used in the listing.

10.3.6 Appendix D: Standards of Performance Codes. This appendix shall
corntain a listing of standards of performance ccdes and identification of
the conditions represented by each code, as required in 10.3.2(d) above.
This appendix shall not be required if standards of performance codes are
not used in the listing.

10.3.7 Appendix E: Qperator (Maintainer) Identification Codes. This
appendix shall contain a listing of codes used to identify operator

crewvmenmbers (maintainers) involved in performance of each task or objec-
tive and identification of the crevmember (maintainer) position(s)
represented by each ccde, as required if crevmember (maintainer) codes
are not used in the listing. If both operations crewvmember and main-
tainer listings are provided, then separate presentation of codes for
operator and maintainer listings shall be provided in this appendix.

10.4 NOTE CONCERNING DATABASES AND MAGNETIC MEDIA

The task and objectives listings required by this Data Item Description
may be required by specific provisions of Contract Data Requirements
Lists (CDRLs) to be submitted on magnetic media produced by computer
database management (DBMS) systems. If submission in this form is re-
quired, a suggested database structure and formats for developing hard-

copy reports may be found in Appendix C of A Procedure for Developing
Embedded Training Requirements.




DATA ITEM DESCRIPTION

1. TITLE 2. AGENCY NUMBER
Embedded Training Design Report AMC UDI-H-XXXXX
3. DESCRIPTION/PURPOSE 4. APPROVAL DATE:

This report shall present the 5. OFFICE RESPONSIBLE:

detailed embedded training coaponent ; 6. DDC REQUIRED:

design characteristics.

7. APPLICATION/INTERRELATIONSHIP 8. APPROVAL LIMITATION:
Embedded training (ET) component 9. REFERENCES:

design procedures, and functional (a) MIL-T-29053B(TD)
description will f<llow a complete

embedded training requirements (b) Army Research Institute
analysis and objectives classifica- Working Paper A Procedure
tion. These design procedures must for Developing Embedded
be compatible with existing, Training Requirements,
accepted Instructional Systems 1986 September 1

Development (ISD) techniques, and
take into imposed by embedded train-
ing capabilities into the prime item
design.

['10. PREPARATION INSTRUCTIONS

10.1 Unless otherwise stated in the solicitation, the effective date
of the document(s) cited in this block shall be listed in the issue of
the DoD Index of Specifications and Standards (DoDISS) and the
supplements thereto specified in the solicitation aand will form a part
of this Data Item Description (DID) to the extent defined within.

10.2 This report shall be based upon and support the total training
system functional description, as specified in Section 3.11.2.1 of
Specification MIL-T-29053B(TD), Requirements for Training System
Developuent.

10.3 This report shall contain, as a minimum, the following:

10.3.1 Description of procedures. A description of the procedures

used in designing the embedded training component. Embedded training
system design must facilitata the training of objectives identified as
candidates for embedded training. The description shall explain each

of the design steps followed, and present rationale for the procedures
used.

10.3.2 Functional description. A functional description of the
embedded training component. Included in this description will be (as
a oinimum):
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(a)
(v

(¢)

(d)

(e)

The embedded training system name (if applicable).

The type of training the embedded training system will
provide (sustatinment/initial skills/or transirion training).

A description of the target student population, including any
applicable MOS designators.

A definition of the interface/integration requirements,
indicating whether the embedded training system will be fully
embedded, adjunct, or strapped-on the primary system.

A listing and description of the training modes, including
the training mode access/exist characteristics and time.

10.3.3 This report will define the training application of the
enbedded trairing component in relation to the total training system.
This will snclude, as a minimum:

(a)
(v)
(c)

(d)

(e)

(f)

(8)

(h)

(1)
(»

A list and description of the missions to be trained.
A description of the embedded training environment(s).

A list and description of the lessons which will be
presented.

A list and description of the exercises and scenarios
presented by the embedded training component.

A description of the strategies employed to present lessons,
exercises, and scenarios.

A list of the primary equipment which will be stimulated by
the embedded training component.

A description of the embedded training component stimulation

characteristics (it is suggested that this be presented as a
table).

A list of the instructional features of the embedded training
system.

A description of each of the instructional features.

A 1list of all of the hardware items to be utilized in the
embedded training component (it is suggested that this be a
table), each item listed shall be identified as either fully
embedded, adjunct, or strapped-on; the allocation of function
between training use and system operational use shall be
present:d as a percentage.




(k) A description of the software characteristics of the embedded
training component including a list and description of (1) the
stimulation and simulation programs, (2) the instructional
features programs, and (3) the support programs.

(1) Any additional information that can enhance the functional
description of the embedded training system.

10.3.4 Constraints. This selection shall describe the physical con-
straints of the embedded training system that will affect the engineering

design of the prime system. It shall state, as a minimum, the following
types of constraints:

(a) Whether a fully embedded, adjunct, or strapped-on embedded
training configuration is required, and vhy.

(b) Vhether the embedded training component must be designed for
ready disassembly and reassembly because of training site entry
limitations, etc.

(¢) The environmental conditions that will affect the ewmbedded
training component (or affect the overall prime system as a

result of integration), such as dust, vibration, humidity,
temperature, and wind.

(d) Any unusual requirements for electromagnetic interference/
electromagnetic compatibility (EMI, EMC) protection.

(e) Any personnel hazards that could be associated with the
embedded training component.

10.3.4 Availability and utilization. This section will describe the
goals for embedded training component utilization. It shall include

(a) The number of hours per day, days per week, and weeks per year,
the embedded training component is required to meet the overall
training curriculum.

(b) The average life expectancy (e.g., approximately 5 years before
required major modernization, etc.).

(c) The identification of any expected periods of unusually high or
lov embedded training utilization.

(d) The identification of system operational modes required ({f
any) during embedded training. (Must the system be operation-
ally on-line, in standby, etc.? Can embedded training be per-
formed on a "maintenance-down"™ system? If so, how?)
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(e) Are there some portions of the primary system more heavily
utilized during embedded training, and if so, do these
components require special design.

(f) 1dentify similar prime systems and embedded training
components presently in use, where appropriate, and related
"lessons learned” which will substantiate the utilization
forecast.

10.3.5 Reliability. This section shall state the reliability
nean-time-between-failure (MTBF) design goals and/or requirements of
the embedded training cowponent.

- ]110.3.6 Maintainability. This sectiou shall state the goals and/or

requirements for maintainability in terms of mean-time-to-repair (MITR)
for the ezbedded tcraining compooent.

10.3.7 Embedded training component support. This section shall
describe the integrated logistics support (ILS) requirements of the
embedded training componenc, and will support the total training
systems ILS plan. It shall include, as a minimum, the following:

(a) A maintenance plan input, describing the organization and
levels required to maintain the embedded training component.

{(b) Publications required to operate and maintain the embedded
training component.

(c) Personnel plan describing the requirements for operating and
maintaining the embedded training component.

(d) Prerequisite training courses required for operation and
naintenance of the embedded training component.

(e) Supply support requirements.

(f) Contractor technical service requirements.




APPENDIX A

PERSONNEL AND TRAINING

There should be tvo types of personnel who shall have access tn the
system: (1) users and (2) maintainers. There shall also be two types of
training, for use and for maintenance.

Personnel

Us¢ns. The system shall support access by instructors and students
or operaiors authorized to use a particular instantiation of rthe system
specified herein. Users shall have access to the system for training
purposes as specified herein.

Maintainers. Maintenance personnel specifically trajined and
authorized for maintenance of any instantiation of a systew specified
herein shall have access to said system for maintenance purposes.

Training

User Training. User training shall be minimal, Displays presented
to a user shall be self-explanatory with regard to any action required by
the user. All other training shall be determined by the Contract or the
Statement of Work (S0V).

Maintenance Training. Maintenance personnel shall receive a
training course supplied by the contractor. Said training course length,
\ detailed content, and format shall be determined by the contractor and

approved by the Procuring Agency. Course contents shall include, but not
be limited to, the following:

}. All scheduled maintenance procedures.

2. All installation procedures.

3. All troubleshooting procedures.




