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FOREWORD

This paper is one of a series being produced by Applied bcience Associ-
ates, Incorporated, (ASA) and its subcontractors for the U,S. Army Research
Institute for the Behavioral and Social Sciences (ARI) te investigate using
embedded training (ET) for U.S. Army systems during the system development
process. Under contract to ASA, Vector Research, Incorporated, (VRI) and
its subcontractor, Interactive Graphic Systems, Incorporated, (IGS) are in-
vestigating the incorporation of ET into the Fiber-Optic Guided Missile
(FOG-M) system being developed at the Army Missile Laboratory (&ML) of the
U.S. Army Missile Command at Huntsville, Alabama. This report by VRI and
IGS presents structured specifications programmers car use in designing and
coding the ET software to be incorporated in a demonstration of the develoo-
mental FOG-M system, A companion volume describes the FOG-M ET courseware
to be run on the ET software.

i OS>/

WILLIAM MARROLETTI EDGAR M. JOHNSON
Deputy Project Manager Technical Director
Army Research Institute
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EMBEDDED TRAINING SOFTWARE SPECIFICATIONS FOR THE FOG-M SYSTEM DEMONSTRATION
SECTION 1
INTRODUCTION

This document presents structured specifications for the embedded
training (ET) software of the Fiber-Optic Guided Missile (FOG-M) system
demonstration (referred to as the FY87 demonstration), It is written for
programmers who will be designing and coding the software to implement
embedded training on the FOG-M. For this reason the document is intended
to be accessible principally to persons conversant with the hardware and
softw.re of the FOG-M system, although other readers will find it useful
(e.g., o understand the general scope of courseware that the specifica-
tions arcommodate).

The overall system concept for FOG-M ET, including the hardware
configuration, has been documented previously (ASA, 1985a). Softuware
specifications were designed especially for implementation on that system
concept, More specifics of that system concept appear in this report,
although others remain to be developed in conjunction with development of
prototype software. Whenever technical details remain, the authors
attempted to make the specifications sufficiently modular that program-
mers will be able to fill in programming details as technical solutions
are found, without altering the overall structure of the specifications.

The project staff's approach to writing software specifications was
that of structured specification, a standard technique in wide use in the
software development community, including developers of real-time sys-
tems. For specifics of style we followed the approach of DeMarco (1978),
although the same principles (and many conventions of style) are des-
cribed in such sources as (Myers, 1978), (Yourdon, 1976), and (Yourdon
and Constantine, 1975). |

e vaadith AT bt i
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Section 2 discusses structured specifications, along with other
background on the ET software specifications. A compiete specification
of software 1s given by data flow diagrams, & data dictionary, and pro-
cess descriptions (or mini-specs). These terms are defined later in
Section 2. Sections 3 thréugh 5 contain the FOG-M ET data flow dia-
grams, data dictionary, and process descriptiéns. respectively. Two
appendices contain data flow diagrams and process descriptions directly
interfacing with FOG-M hardware.
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SECTION 2

APPROACH

To help readers understand the spec1fic§tions, this section presents
a brief background. The first part summarizes the background to ET for
the FOG-M demonstration; the second summarizes the conventions of the

structured software specifications; and the third makes a brief overview
 of the FOG-M specifications.

Background to FOG-M ET

The specifications of this report were developed for the FOG-M sys-
tem concept defined in ASA, 1985a, A critical component of that con-
cept was a mission simulation for the FOG-M gunner station. At the time
of writing these specifications there were two hardware options, a vidio
disk player and a Digital Perspective Generator (DPG), for simulating
visual scenes for the FOG-M gunner's station, Specifications for the
software have been structured with this uncertainty in mind. (The video
disk player has other uses, such as presentation of stills, however.)
That 1s, some parts of the specifications are relatively unrelated to the
remaining technical issues, and the remaining parts of the specifications
are of a modular nature (i.e., such that the only responses to resolving
the technical issues are likely to be the relabeling of data flows at
interfaces and the addition of details to process descriptions). In

fact, software specifications are (to a great degree) robust with respect
to the details of implementation.

Several factors have combined to determine the types of ET (and
manner of delivery of the instructional materials) for which the demon-
stration specifications were designed. First, the demonstration ET is
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limited to tasks related to the use of the gunner's statfon. Conse-
quently, demonstration software will focus on the gunner's station, with
other aspects of the FOG-M (e.g., mafntenance) and a more comprehensive
set of instructional materials pending work on post-~demonstration ver-
sfons of FOG-M.

Second, there {s a more specific emphasis on maintajning e
gunner's missile flight skills through missfon simulation as an aspect of
the demonstration most 1ikely to demonstrate the power ¢f ET, This means
the flight of a simulated missfon that looks to the gunner as much as
possible 1ike a real FOG-M missfon and which fnteracts with the gunner as
much as possible as occurs in a real mission., In FOG-M versions follow-
ing the demonstration it may be possible to do even more of a pedagogical
nature with partial missfon simulations (e.g., to make feedback assess-
ments of some sort to the trafnee while the simulation 1s running). For
the demonstration the simulation will handle fixed segments of a mission
and assess performance at the end of the segments -~ i.e., 1t will look
exactly like a mission or a segment of a missfon to the trainee.

Third, the demonstration does not require certain components of an
instructional system that would be of interest in an operatfonal ET sys-
tem or in a training testbed. In an operational system there might be a
requirement for review of trainee performance (say, by a training
officer), and the specifications for operational ET would have to in-
clude provisions for software to perform the instructor-review function. ’
Specification (and subsequent programming) of review facilities are
straightforward, and no barriers are currently foreseen to their inclu-
sfon in later FOG-M ET systems. Although performance review facilities
are not part of the demonstration specifications, the demonstration spec- [
{fifcations maintain records of trainee completion of instructional units
(for use in making suggestions to the trainee on sequencing instructional
units) during the trainee's session. Thus, the essentfal {nformation
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needed by such a review facility is already in the demonstration specifi-
cations. Another aspect of operational systams that 1ies beyond the
scope of demonstration is the development of extensive authoring fac{li-
ties for ET courseware.

In spite of the demonstration nature of the specifications, the ET
system so specified is flexible. While the capabilities of the FOG-M
system do not provide an appropriate host for such advanced instructional
facilities as are found in artificfal intelligence-based CAI systems, for
example, the hierarchical (menu~like) organization of instructional -
materials admits of considerable robustness, with {ts modular provision
for sequencing rules.

Conventions for the Structured Specifitations

The project staff's guidelines for structured specifications were
the conventions of DeMarco (1978), to which this decument adheres very
closely. As a specification document, it identifies what the software 1is
to do, but not how to implement it in code. It defines data, specifies
processes to be performed on the data, and illustrates data flows, but
does not impose control structures. The resulting document is a more
rigorous B5 specification than a more informal approach, which is all
that MIL-STD-490 (DoD, 1968), reguires., (The latter 1s not very specific
about the manner in which the specifications are to be presented.)

The software specifications consist of three parts: data flow dia-
grams, a data dictionary, and process descriptions. Data flow diagrams
record the partitioning of the problem from the point of view of the
data: they show functfonal interfaces, and do not specify fiows of con-
trol., The data dictionary identifies all the interfaces in detail by
defining the data flows; high-level flows are divided into lower-level
components -- repeatedly, if need be, until elemental and operationzlly
meaningful data flows are defined. The process descriptions (also called
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mini-specs) describe the primitive processes, i.e., those at the lowest
levels of the data flow diagrams. They are algorithmic descriptions of
the primitive processes and are written éither in structured English
(which 1s similar to pseudo-code) or in strafght English text (especialily
when additional guidance is needed for program design). '

Overview of the Specifications

At the top level the FOG-M Embedded Training System has been parti-
tioned into four processes: (1) Supervise Lesson Menu; (2) Supervise
Training; (3) Supervise Assessment; and (4) Perform ET. The diagram
shows the flow of data between each of the major software processes of
the system and the FOG-M physical components (Perform Training).

Process 1.0, Supervise Lesson Menus, 1s composed of the following
processes: 1.1 Sequence Menus; 1.2 Build Menus; 1.3 Load Menu Item
Courseware; and 1.4 Build Menu input/Output (I/0) Rules, which sequence the
user through the courseware menu structure which consists of fcp 1e9e1
menus, lesson menus, and topic menus. Upon selecting an item from a
topic menu a topic reference is passed to the supervise training process.
When a lesson item has been completed, the user is presented with either
2 passed segment menu or fajled segment menu, depending upon the item
grade. This allows the user to proceed with training, repeat the item,
or select an entirely different lesson,

Process 2.0, Supervise Training consists of four porcesses: 2.1
Supervise Item, 2.2 Supervise Yultiple Choice (M/C) Training, 2.3
Supervise Point Disk (P/D) Training; and 2.4 Supervise Mission Training.
Process 2.1, the item supervisor, gelects the training supervisor type
which 18 unique to that item (including CAI). Process 2.2 supervises a
sequence of multiple choice questions. Process 2.3 supervises point disk

training which 18 used for practicing the manipulative (hand-eye) skills
needed by the gunner.
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Process 2.4 supervises any mission related training. This consists of
training ranging from repeated specific mission phases to an entire
(launch to impact) mission simuiation.

Process 3.0, Supervise Assessment is comprised of four processes:
3.1 Supervise Item Assessment; 3.2 Supervise M/C Assessment; 3.3 Super-
vise P/D Assessment; and 3.4 Supervise Mission Assessment, These pro-
cesses compiement and directly correspond to the training supervisor
process.

Process 4.0, Perform Training, described in the appendices, consists
of implementation-dependent processes (both hardware and software).
Except for the missile-seeker simulator process, all processes have been
described in a generic fashion, i.e,, in terms of what is required of
them, not how they operate. This was done because the configuration of
the FOG-M system, at the writing of this document, is still subject to
some modifications. '




SECTION 3

DATA FLOW DIAGRAMS

This section contains the data flow diagrams. Diagrams are ordered
lexicographically according to the number assigned to the process ex-
plained in a diagram. Each data flow diagram explains a single process
and does so 1n terms of lower ievel processes (indicated by labeled cir-
c¢les). Each such lower level process 1s numbered and fs in turn defined
in one of two ways: either it 15 “exploded™ in a subsequent diagram, or
it is a primitive (1.e., lowest level) procéss requiring no diagram.
Each primitive proéess is described by a mini-spec in section 5. The
mini-spec explains how the process generates 6utput flows from 1nput
flows. Appendix A contains data flow diagrams of a special, hardware-

dependent process, the videodisk flight simulation.
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.itude_Update * Specifies DPG display orientaition *

Rol1_Angle +
Pitch_Angle +
Heading_Angle +
Ground_Speed +

Altitude +
Sun_Angle
DPG_Commands * Specifies map being 1oaded and *
* configuration of DPG map video *
DPG_Navigation_Update * Specifies which portion of loaded *
* map is displayed *
DPG_Target_Update * Specifies type and position of target*
DPG_Updates * |Jpdates and Commards issued to DPG *

DPG_Navigation_Update +
DPG_Attitude_Update +
DPG_Target_Upadte +
OPG_Commands

»

Encoded_Video_Database * NTSC version of a video frame with
* encoded transform and positicn data *

Analog_Video Frame +
{Frame_Transforms} +
Present_Frame_GCS_Position

Environmental_State_Vector * Wind_Velocity_Refarence and *
* lighting level/angles *
Fiber Turns * Indicates total length of flight *
Fin_Commands * Originated in the operational system *
* and communicated to the simulators *
* via the FOL Uplink *

Fin 1 (deg) +
Fin 2 (deg) +
Fin 3 (deg) +
Fin 4 (deg)




Fin_Positions

final_Phase_Conditions

FOL_Up1ink/Downlink

Frame_Information_Set

Frame_Number

frame_Numbers

frame_Transform

Frame_Transform_Set

* Calculated by the missile simulator
* and communicated to the operational
* gystem via the FOL Cownlink

Fin 1 (deg) +
Fin 2 (deg) +
Fin 3 (deg) +
Fin 4 (deg)

* Simulator terminating conditions
[ Trigger_pull

Fiber_Turns

Altitude )
* Fiber optic Tink
Body_Rates
Fin_Commands
Fin_Positions
Joystick_Movements
Seeker_System_Downlink
Initial_Uplink_Information

* Information encoded on each video
* frame

Possible_Projected_Frame_#'s +
Frame_Transform_Set +
Present_frame_GCS_Position

* Video disk frame references

* Unique video disk frame numbers
{ Frame_Number }

* Frame transform coefficients

* Meeded to calculate the manipulation
* polynomial

{ Frame_Transform }

b 3

»




Function_Keys

Ground_Reference

Historical_Best_Fit_Frame_
-Number

Historical_Data

Historical_GCS_Missile_Angles

Historical_ GCS_Missile_Coords

Historical _GCS_Missile_Positions

4-10

* Function keys on the gunner station

[ Alternate_Display
Change_Map
Iris Auto
Iris Hanua]
Iris_Open
Iris_Close
Track _B/MW
Track H/B
Record _Auto
Record_Manual
Spares ]

* Voltage reference

* Historical information containing
* the best fit frame number for a
* seeker simultion start-up
Best_fit_Frame_Number

* Historical data recorded for
* simulation startup

Historical_GCS_Seeker Position +
Historical Best Fit Frame Number +
Historical Zoom Position

* Recorded deflections from previous
* missile flights

Phi +

Psi +
Theta

* Recorded coordinates from previous
* missile flights

+
+

~N < >

* Recorded path from previous
* missile flights

Historical GCS_Missile_Angles +
Historical GCa M1ss11e Coords




Historical_GCS_Positions

Historical_GCS_Seeker_Position

Historical_Position_Reference

Historical_Zoom_Position

H/M/R_Indicator

Impact_Desired_Coordinates

Impact_Immediate_Feedback

Impact_Performance Criteria

Impact_Performance_Results

b Al B8 4

* Data recorded for subsequent *
* use by flight simulators *

Historical_GCS_Missile_Positions +
Best_Fit_Frame_Number +
Zoom_Factor +
Current_GCS_Seeker_Position

* Historical information containing a *
* seeker position in the gunner *
* coordinate system *
Current_GCS_Seeker_Position

* File reference to Historical _GCS_  *
* Missile_Position *

* Historical information on the zoom *
* position for the seeker simulator *

Zoom_Position

* Indication of an M/S target hit, *
* missed or hit on the second attempt

»*

{ Hit_indicator |
Miss_Indicator |
Retry_Hit_Indicator ]
* Coordinates of desired impact *

* Immediate feedback of impact time *
* and miss distance *

* A1l criteria used to assess impact *
* performance during img:ct training *

Impact_Subsegment_Criteria +
Impact _Desired_Result +

* Results of cruise training assessment*

Impact_Result_Location




Impact_Phase_Courseware * Optional impact simulation start-up, *
* control, and target IDs *

Simulation_State_vector

Impact_Phase_Graphover CW * Impact training prompts *
Impact_Phase_Time * Length of time of impact training *
Impact_Result_Coordinates * Coords of simulated missile impact *
Impact_Results , * Results of impact location comparison*

Impact_Miss_Distance +
Impact_ Elapsed Time

Impact_Segment_Reference * Pointer to impact segment *
* courseware *
Impact_Segment_Repeat_Reference * Pointer to impact segment to *
* be repeated *
Impact Subsegment Criteria * Criteria used to evaluate impact *

Impact_Error_Radius +
Impact_Time A11owed +
Impact_Segment_Repeat_Reference

Impact_Subsegment_CW_File * File containing mission impact *
* training subsegment courseware *

Impact_Subsegment_Description +
Impact Subsegment Performance_Crit

Impact_Subsegment_Description * Description of cruise courseware *
* including prompts, tir-ng, and *
* optionally, simulation state vectors *

Impact_Phase_Graphover (W +
Impact_Phase T1me +
(Impact_Phase Courseware)

Impact Subsegment_Results * Status of mpact subseg indicating *
* if missile impacted within desired *
* distance from target and time allowed*

Initial_GCS_Missile_Position * Initial missile position in gunner *
* station coordinates *




Initial_GCS_Missile_Position

Initial_GCS_Thrust

Initial_GCS_Missile_Velocity

Initial_Simulation_State_Vector

Initial_Uplink_Information

Input_Device_Type

4-13

* Initial speed and heading of missile *

dx/dt +
dy/dt+
dz/dt +
dPhi/dt +
dPsi/dt +
dTheta/dt

* Initial missile thrust in gunner *
* station coordinates *

Force X +
Force Y +
Force Z

* Initial speed and heading of missile *

dx/dt +
dy/dt +
dz/dt +
dPhi/dt +
dPsi/dt +
dTheta/dt

*

* Start up information for simulators

Historical_Position_Reference +
Environmental_Reference +
Simulation_State_Vector

* Initial output from FOG_M computer *
* to missile simulator *

Ground_Reference +
28v_Supply_Reference +
Actuator_Bottle_Pressure +
Initial_ECS_Thrust

* Gunner input devices *

[ Push_Buttons
Function_Keys
Keypad
Joystick_Controls
Altitude_Increment/Roll ]




Item_Courseware _File

Item Description

Item_Grade

Item_Performance Criteria

Item_Reference

Joystick_Controls

Joystick_Movement

Keypad

Launch_Desired_Response_Time

Launch_Lesired_State_Vector
Launch Immediate Feedback

Launch_Graphover_Courseware

* File containing item couseware *

Item_Description +
Item Performance Criteria

* Description of item sequence *

Item_Type +
Item_Reference

* Post-item grade (pass/fail) *
P/F_Indicator

* Item level performance criteria
* used to determine whether or not

* the item performance record is to
* be updated

LR

*

* Courseware ftem types

{ M/C_Item Reference |
P/D_Item Reference |
Mission_Ttem |
CAL Item ]

* Joystick input devices *
[ Manual/Auto_Switch

Pitch/Yaw_ Control
Inc/Dec_ Field _of_Vision

Trigger )

* Joystick position from operational *
* system *
* Keypad input device *

Alphanumeric_Keys
* Desired Taunch training response time*

* Desired state of launch parameters
* Feedback of launch training status
* i{ncluding which params deviated from
* desired values & amount of deviation

% 4 o4 *

* Any training related launch prompts *




Launch_Performance_Criteria

Launch_Phase_Courseware
Launch_Result_State_Vector

Launch_Segment_Reference
Launch_Segment_Repeat_Ref

Launch_Subsegment_Criteria

Launch_Subsegment,_CW_File

Launch_Subsegment Description

Launch_Subsegment_Results

Lock-on_Desired_Coordinates

Lock-on_Desired_Response_Time

Lock-on_Immediate_Feedback

Lock-on_Miss_Distarnce

415

* A11 criteria used to assess launch

Launch_Subsegment Criteria +
Launch_Desired_State_Vector

* In1t1;1 Taunch state vector

* Post-launch training state vector

*

Pointer to launch segment
courseware

*

*

Pointer to launch segment to
be repeated

»

*»

Criteria used to evaluate launch

Launch_State_Vector_Tolerance +
Launch Desired Response Time +
Launch Segment Repeat_ Reference

* File containing mission launch
* training subsegment courseware

{ Launch_Subsegment_Description +
Launch_Subseg_Performance_Crit }

* Subsegment courseware description

Launch_Phase_Graphover_CW +
Launch_Phase_Courseware

* Status of launch subseg indicating
* if launch carried out within the

* allowed time and launch parameter
* error tolerances

»*

Location of desired target lock-on

* Length of time desired to attain
* training lock-on

* Immediate feedback of lock-on time
* and distance from target

* Allowable distance to miss lock-on

* % % %

*



Lock-con_Performance_Criteria

Lock-on_Phase_Courseware

Lock-on_Phase_Graphover_CW
‘Lock-on_Phase_Time

Lock-on_Projected_Seeker_Coords

Lock-on_Results

Lock-on_Segment_Reference

Lock-on_Segment_Repeat_Reference

Lock-on_Subsegment CW_File

Lock-or_Subsegment_Description

Lock-on_Subsegment_Results

4-16

* A1l lock-on related performance crit.*

Lock-on_Subsegment Criteria +
Lock-on_Desired_Target_Coordinates +

* Optional lock-on courseware for *
* simulation start-up, control states *
* and target locations *

Simulation_State_Vector

* Training prompt ovelay *

*

Length of time of lock-on training *

* Ground coordinate: as projected from *

* the missile seeker :-.:s-hairs *
* Results of lock-on location *
* comparison *

Lock-on_Miss_Distance +
Lock-on_tlapsed Time +

* Pointer to lock-on segment *
* courseware *
* Pointer to lock-on segment to *
* be repeated *
* File containing mission lock-on *
* training subsegment courseware *

Lock-on_Subsegment Description +
Lock-on_Subseg_Performance Crit

* Subsegment courseware description ¥
Lock-on_Phase_Graphover_Courseware +

Lock-on_Phase_Time +
( Lock-on_Phase_Courseware )

* Status of lock-on subseg indicating *
* if lock-on attained within error *
* radius and time allowed *




Lock-on_Subsegment_Criteria

Lock-on_Target_Coordinates

Manipulation_Polynomial

M/C_Answer

M/C_CAI_Segment_Courseware

M/C_CAI_Subsegment_Courseware

M/C_Courseware

M/C_Expected_Number_Correct

M/C_Feedback

M/C_Frame_Reference

4-17

* Criteria used to evaluate lock-on *
Lock-on_Error_Radius +
Lock-on_Desired_Response_Time +
Lock-on_Segment_Repeat_Reference

* Locations of all targets to be *
* encountered during lock-on phase *

Target_Vector

* polynomial coefficients used by *
* warper *
* key or pushbutton answer to M/C *
* question *

{ M/C_Keyp&d_Answer [
M/C_PDP_Answer ]

* Courseware needed to run CAl *
* instructional or explanatory material*
* before or after an M/C segment *
* Courseware needed to run CAI *
* instructional or explanatory material*
* before or after an M/C question *

* Reference to a multiple choice item *
* level courseware in the M/C_Segment_
* Courseware_File

* ¥

{ M/C_Segment_Reference +
M/C_Segment_Performance }

#+

* Lumber of correct answers needed to
* pass the segment *

* Multiple choice gunner performance *
* feedback *

M/C_Immediate_Feedback +
M/C_Segment_Performance_feedback

* Video frame containing text and *
* graphics of a multiple choice *
* guestion *

rrame Numper




M/C_Immediate_Feedback

M/C_Item Reference

M/C_Incorrect_Subsegment

M/C_Input_Rules

M/C_Keypad_Description

M/C_Keypad_Immediate_Feedback

M/C_Keypad_Input_Rules

M/C_Keypad_Output
M/C_Keypad_Results

M/C_Keypad_Subsegment_Ccurseware

4-18

* Feedback message indicating
* correctness of gunners response,

*
*

* with a retryt prompt if response was *

* {ncorrect

{ M/C_Keypad_Immediate_Feedback |
M/C_PDP_Immediate_Feedback ]

* Pointer to M/C courseware in the
* M/C_Segment_Courseware_File

* Subsegment reference to an
* incorrectly answered M/C question

{ M/C_Subsegment_Reference }
* Device enables for M/C questions

[ M/C_Keypad_Input_Rules |
M/C_PDP_Input_RuTes ]

* Multiple choice keypad question
* courseware and answer

M/C_Keypad_Subsegmeni_Courseware +
M/C_Keypad_Answer

*

*

* Feedback message informing gunner of *

* correctness of response, plus
* optionally a retry prompt

[ Correct Indicator |
Incorrect_Indicator +

( Retry Prompt )

* Key enables for M/C_Responses

Keypad

»

Output from the Perform M/C Keypad

*

*

Gunner keypad responses to the
M/C_Question

»

* Courseware sent to the perform
process for a keypad subsegment

*

M/C_Question +
M/C_Input_Rules

*
*

*

process of a keypad-type M/C question*

*
*

*
*




- 4-19

M/C_Keypad_Answer * Answer to the M/C question *

Alphanumeric_Key

M/C_Number_Correct * Number of questions answered *
* correctly *

M/C_Number_Incorrect * Number of M/C_Questions answered *
* {ncorrectly *

M/C_Number Of Questions ' * Number of questions in the M/C *
* segment, f.e., the number of *

* subsegments *

M/C_PDP_Answer * Set of devices corresponding to a *
*

* PDP-type segment

[ POP |
Advance_Subfunction_Key |
Fire_Switch ]

M/C_PDP_Description * Multiple choice PDP question course- *
* ware and PDP answer *
M/C_PDP_Subsegment_Courseware +
M/C_Answer
M/C_PDP_lImmediate_Feedback * Feedback message informing gunner of *
* correctness of rasponse, plus *
* optionally a retry prompt and *
* PDP_Feedback *

[ Correct_Message |
Incorrect_Messsage +

( Retry Prompt ) ] +

( PDP_Feedback )

M/C_PDP_Input_Rules * POP enables for M/C PDP responses *
PDP_Input

M/C_POP_Cutput * Qutput from the Perform M,/C process *
* of a PDP type M/C guestion *

M/C_POP_Results * Gunner PDP responses to M/C_Questions*

M/C_Performance_Criteria * Scoring and evaluation criteria for *
* a multiple choice segment *

M/C_Segment_Perfoi'mance Criteria +
M/C_Answer
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M/C_PDP_Subsegment_Courseware * Courseware needed to run a PDP-type
* question. Includes the 1ighting or
* flashing of PDP's, as well as text
* or frames displayed on the CRT

* % % %

M/C_Question +
M/C_PDP_Input_Rules

M/C_Question * The page of text or video frame *
* reference of a multiple choice *
* question ow

{ M/C_Frame_Reference |
M/C_Text_Reference ]

M/C_Repeat_Subsegment_List . * List of M/C subsegment references *
* to questions to be repeated *

{ M/C_Subsegment_References }
M/(_Result * Gunner answers to M/C questions *

[ M/C_Keypad Results |
M/C_PDP_Results ]

M/C_Segment_Courseware_File * File containg multiple choice *
* segment courseware descriptions *

{ M/C_Segment_Descriptions }

M/C_Segment _Description * List of segments to be sequenced *
* and the coursaeware or references *
* needed for each *

( M/C_CAI_Segment Courseware) +
M/C_Segment Reference +
( M/C_CAI_Segment_Courseware)

M/C_Segment_Performance_Criteria * Segment performance parameters *

M/C_Number_ Of Questions +
M/C Expected Number Correct

M/C_Segment_Performance_Feedback * Textual information informing the
* gunner as to how many questions were
* answered correctly, and whether or
* not the segment was passed

* A+ *

{ Alphanumeric_String }




4-21 g
M/C_Segment_Reference * pointer to multiple choice segment * !
* Jevel courseware description *

M/C_Segment_Results * M/C segment pass or fail indicator *

P/F_Indicator

T o —

M/C_Segment_Summary * Tabulated results of the multiple *
* choice segment _ *

M/C_Number_Correct +
M/C Number Incorrect +
{ M/C_Incorrect_Subsegment }

M/C_Subsegment_Courseware_File * File containing mult‘nle choice *
) * sybsegment courseware descriptions *

b s

{ M/C_Subsegment Description }

M/C_Subsegment_Description * Multiple choice subsegment *
* descriptions *

( M/C_CAI_Subsegment Description ) +
[ M/C_Keypad Description |

M/C opP_Description )
( M/C_CAI Subsegment Description )

fn i e s el

M/C_Subsegment Reference * References to multiple choice *
* subsegment level courseware *
* descriptions *
M/C_Subsegment_Results * Correctness of gunner response *

[ Correct_Indicator |
Incorrect Indicator ]

M/C_Text_Reference * Pointer to a page of text containing *
* a multiple choice question *

{ Alphanumeric_String }

Matrix used to rotate and translate
coordinates from the missile
coordinate system (MCS) to the
gunner coordinate system (GCS) or
vice versa

MCS_To_GCS_Transform

* % % % %
* % % % *

Menu_Hierarchy * QOrder of appearance of menu items *

{ Menu_Iltems }

hIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIlllllIIlIIlIIlIlIIIIlIIIIlllllIlllllIIIIlIlllllIllllll



Menu_ID

Menu_Input_Rules

Menu_I1/0

Menu_Item

Menu_Item_Choice

Menu_Item_Class

Menu_Item_Description

Menu_Item_1D

Menu_Item_List_Output

Menu_Item_Pert_.rmance_History

Menu_Item Performance_Record

Menu_Item Script

(
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* Unique ID of menu (ftems) in
* hierarchy

* Set of valid menu responses
* 1/0 specific to menus
Lesson_Menu_1/0 |
Topic_Menu_I/0 |
1tem Menu_I/0 ]

* Gunner selectable {tems

Menu_Item_ID +
Menu_Item_Type

* Menu item fdentifier

Alphanumeric_character

(

{

{

(

* Categories of menu ‘¢amg

Parent_Menu_Item |

Next Menu_Item |
Suoord1natﬁ Monu_Ttem List |
Current Menu Item ]

* File containing menu item scripts

* associated with menu item ID's

* Unique 1D of menu item in hierarchy

* Menu item output components

Mery_Iten_Choice +
Menu Ttem Script +
Menu_Item_Performance_Record }

* Record of pass/fail on correspond1rq
4]

* menu items
Mznu_Item_Performance_Record }
* Gunner status of menu iiem

Menuy_Item Comple‘ed |
Menu_Item Not _Completed ]

* Description of menu iten

{ Alphanumeric_String }
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Menu_Item Type * Type can he another menu or a *
* training segment *

[ Item |

Menu ]
Meni_Output ' * Name of menu ard 1ist of belonging *
* menu {tems *

Menu_Heading Output +
Menu_Item_ List _Output

Menu_Response * Gunner menu selections *

Alphanumeric_Character

Menu_Selection_Rules * Set of possible gunner selections *
{ Menu_Item Choice +
Menu Item }
Menu_Template * File of menu type structures *

{ Menu_Type_Template }
Menu_Type * Basic menu types *
[ Subordinate_Item Menu |

Passed_Item |
Failed_Item Menu ]

Menu_Type_Template * Set of menu item classificaticns *
{ Menu_Item Class }
Mission_Courseware * Mission courseware types * 1

L Mission_Segment_CAI _Courseware | 1
Launch_Phase_Courseware |
Cruise_Phase_Courseware |
Target_Area_Phase_Courseware |
Lock-on_Phase Courseware |
Impact_Phase_Courseware ]

Mission_Expected #_Correct_Subsegs * Number of correct subseyments *
* needed to pass mission segment *




Mission_Feedback

Mission_Immediate_Feedback

Mission_Item_Reference

Mission_Number_of_Subsegments

Mission_Ordered_Segment_Reference

Mission_Performance_Criteria

Mission_Performance_Results

Mission_Repeat_Reference
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* Mission feedback type *

[ Mission_Immediate_Feedback |
Launch_ Immediate Feedback |
Cruise_Immediate_Feedback |
Target Area_Immediate_Feedback |
Lock-on Immediate Feedback |

Impact_Immediate_Feedback ]
* Indication of crash *
* Pointer to item level mission *
* courseware *

* Number of subsegments in a mission *

* Missiorn segment references along *
with their cardinality *

»

[ Launch_Segment Reference + Cardl |
Cruise_Segment Reference + Card2 |
Target_Arca_Segment_Reference + Card3 |
Lock-on_Segment Reference + Cardd |
Impact_Segment_Reference + Card5n ]

* Performance criteria of mission *
* gegment types *

[ Mission_Segment_Performance_Criteria |
Launch_Subseg_Performance Criteria |
Cruise Subseg Performance Criteria |
Target Area_Subseg_Performance_Crit. |
Lock-on_Subseg_Performance Criteria |
Impact_Subseg_performance Criteria ]

»

* Final state vector from flight/video
* simulation -- this indicates missile
* crash max fiber turns attained

* %

Mission_Final_State_Vector

* Mission repeat reference types *

[ Mission_Segment_Repeat Reference |
Launch_Segment_Repeat_Reference |
Cruise Segment_Repeat Reference |
Target_Area_Srgment_.epeat Reference |
Lock-on_Segment Repeat Reference |
Impact_Segment Repeat Reference )
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Mission_Results * Mission result types *

[ Mission_Performance Results |
Launch_Performance_Results |
Cruise Performance_Results |
Target Area_Performance_Results |
Lock-on_Performance_Results |

Impact_Performance_Results ]
Mission_Segment_CAI_Courseware * Pre-mission CAI courseware *
CAI_Courseware -
Mission_Segment_Courseware_File  * Segment level mission courseware *

Mission_Segment Description +
Mission_Segment Performance_Criteria

Mission_Segment_Description * Ordered 11st of mission segment *
* references; note that the cardinality*
* of any segment in the 1ist must not *
* exceed that of any subsequent *
* gsegment in the list *

( Mission_Segment_CAI Courseware ) +
{ Mission_Ordered Segment_Reference }

Mission_Segment_Feedback * Post-mission results feedback *

Mission_Segment_ Performance_Crit. * Performance Criteria used to assess *
* entire mission segment *

Mission_Expected_Number_Correct_Subsegs +

Mission_Number of Subsegments +

Mission_Segment_Repeat PReference
Mission_Segment_Repeat_Reference * Pointer io repeated mission segment *
Mission_Segment Result * Pasg/Fail status of mission segment *
Mission_Segment_ Summary * Summary of tabulated subsegments *

Mission_Subsegments Correct +
Mission_Crash_Status

M/S_CAI Subsegment Coursewara * Courseware needed to run *
* instructional or explanatory material*
* before or after an M/S subseyment *



4-26

M/S_Desired_Target_ID * Reference to a particular M/S target *
* (map symbol) to be found by gunner *

M/S_Desired_Target_Location * Screen coordinates of prompted target*

Target_Coordinate +
Target_Radius

M/S_Expected_Number_Correct * Number of target hits needed to *
* pass the segment *

M/S_Expected_Number_Targets * Total number of targets in the *
' * gegment *
M/S_Feedback * Gunners performance feedback for a *
* multiple static target problem *

M/S_Immediate_Feedback +

M/S_Segment_| Performance_Feedback
M/S_Immediate_Feedback Textual feedback message indicating *
whether the prompted target was hit *
or missed, with a possible retry *
prompt and graphic indicating correct*
target

* % % % »

{ Alphanumeric_String } +
( Retry_Prompt ) +
( Desired_Target Graphic )

»

M/S_Incorrect_Target_Marked . * Indication that an incorrect target
* was hit instead of prompted target

*

Wrong_Target_Indicator +
Desired_Target_Coordinate

M/S_Input_Rules * Joystick enables for M/$ gunner *
* responses *
M/S_Item_Reference | * Reference to an M/S segment in the *
* M/S_Segment_Courseware File *

»

M/S Missed_Target_Result M/S_Result not match1ng prompted *

target *

-

Desired_Target_Coordinate

M/S_Number_Correct * Number of M/S targets (map symbols)
% marked correcily

* o*
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M/S_Number_Incorrect * Number of M/S targets (map symbols) *
* marked incorrectly *
M/S_Number_Retries_Correct * Number of M/S targets (map symbols) *
* corrected on the second attempt *
M/S_Humber_Time_Exceeded * Number of times the subsegment time *
* 1imit has been exceeded *
M/S_Performance_Criteria * Scoring and evaluation criteria for *
* a multiple static target problem *

M/S_Target_Locations +
M/S_Desired _Target ID +
M/S Segment Performance _Criteria

M/S_Repeat_Segment_Reference * A complete M/S segment training *
* reference *

M/S_Item_Reference

M/S_Results * Cross hair screen coordinates at *
* trigger pull *

Cross_Hair_Coordinates

M/S_Segment_Courseware_File * File of multiple static target *
* point disk courseware descriptions *

{ M/S_Segment Description }

M/S_Segment Description * Consists of the CAI courseware and *
* M/S subsegment references that make *
* up the M/S segment *

P/O_CAI_Segment_Courseware +
{ M/S_Subsegment_Reference }

»

¥/S_Segment_Performance_Criteria * M/S performance parameters neecded to
* ca1cu1ate pass or fail of segment

»

M/S_Subsegment Time_Allowed +
M/S_Expected_ Number Targets +
M/S_ Expected Number_Correct

N/S_Segment_Performance_Feedback * Textual/graphic feedback message *
* informing gunner of segment per- *
* formance and pass or fail *

{ Alphanumeric_String }
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M/S_Segment_Results * Results of the M/S segment evaluation*
P/F_Indicator

M/S_Segment_Summary * Profile of segment performance *
* for feedback and evaluation purposes *

M/S_Number_Correct +

M/S_ Number Incorrect +

M/S Number T1me Exceeded +
M/S Number Retries Corrected

M/S_Subsegment_Courseware * Courseware sent to the perform *
* process to run the M/S subsegment *

M/S_Target_Locations +
Target_Radius +

M/S_Input Rules +

M/S_ Subsegment Time_Allowed +
DMG Reference

M/S_Subsegment_Courseware_File * File containing multiple static *
* target courseware descriptions *

{ M/S_Subsegment_Description }
M/S_Subsegment Description * M/S Subsegments to be sequenced and *

* the courseware or references needed *

* for each *

( M/S_CAI_Subsegment Courseware } +

M/S_Subsegment_Courseware +
M/S_Desired_Target ID +
( M/S_CAI_Subsegment_Courseware )
M/S_Subsegment_tlapsed_Time * Time from moment gunner is prompted *
* for a target to moment gunnar pulls *
* joystick trigger *
M/S_Subsegment _Results * Indication of prompted target hit *
* or missed, and subsegment time *
* exceeded (in seconds) *

H/M/R_Indicator +
Time_Exceeded

M/S_Subsegment_Time_A1lowed

* time allowed to mark a target (in *
* seconds) -- does not terminate *
* subsegment if exceeded *




M/S_Target_Locations

M/S_Target_Marked

M/S_Target Missed

M/S_Undesired_Targets

P/D_CAI_Segment_Courseware

P/D_Courseware

P/D_Item Reference

P/D-M/S_Segment_Reference

P/D_Feedback
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* List of target screen coordinates
* corresponding to the target location
* on the DMG

{ Target_Coordinates +
Target_Radius }

* Prompted target marked by gunner
Hit_Indicator
* Indication that no targets were hit

Miss_Indicator +
Desired_Target_Coordinate

* List of all targets other then
* prompted target

{ Target _Coordinates }

Courseware needed to run
instructional or explanatory
material before or after each
segment

* * % ¢

»

Information needed to run a P/D
segment

»

P/D_CAI_Segment_Courseware +
[ P7D-M/S_Segment References |
P/D-S/D_Segment_References ]

* Reference to point disk item
* level courseware in the P/D_Segment_
* Courseware_File

[ M/S_Item_Reference |
S/0_Item_Reference ]

* Reference to a multiple static
* target (OMG) point disk problem

* Gunner feedback of a point disk
* problem

{ M/S_Feedback |
S/D_Feedback ]

»

*»

* % % »

»

*+ %
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P/D_Performance_Criteria * Scoring and evaluation criteria for *
* point disk problems *

[ M/S_Performance_Criteria |
S/D_Performance_Criteria ]

»*

POP_Feedback Altering the state of the PDP(s) to *

indicate the correct answer to an *

*

* M/C PDP question *
PDP_Input * PDP input devices *
POPs +
Advance_Subfunction_Key +
POP_Fire_Switch
P/0_Repeat_Segment Reference * List of subsegments from the P/D *
* segment to be repeated *
{ M/S_Repeat_Segment_Reference |
S/D_Repeat_Segment_Reference ]
P/D_Result * Gunners response to a point disk *

* subsegment *

[ M/S_Result |
S/D_Result ]

P/D-S/D_Segment_Reference * Reference to a single dynamic *
* target (CGI) point disk problem *
P/0_Segment_Courseware_File * File of point disk segment *
* courseware descriptions *

[ M/S_Segment Courseware_Files |
S/D_Segment _Courseware Files ]

P/D_Segment_Description * Contains the segment descriptions *
* for M/S or §/D segments *

[ M/S_Segment Description |
S/D_Segment Description )

P/D_Segment_Performance_Criteria * Number of subsegments and number *
* needed to pass of each of the *
* subsegment types *

[ M/S_Segment Performance Criteria |
S/D_Segment Performanc . Criteria ]
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P/D_Segment_Results * Pass or fail of segment *

[ M/S_Segment_Results |
S/D_Segment_Results ]

P/D_Segment_Courseware_File * File containing descriptions of *
* the point-disk subsegment sequence

*

{ P/D_Segment_Descriptions }
Performance_Criteria * Segment performance criteria types *
[ M/C_Performance_Criteria |
P/D_Performance_Criteria |
Mission_Performance_Cri.evia |
Item_Performance_Criteri. ]
Performance_Records * File of gunner training results *
Performance_Results * Gunner training results *
[ M/C_Result |

P/D_Result |
Mission_Result ]

P/F_Indicator * Indicates pass or fail of segments *
* or items *
Possible_Projected_Frame_Numbers * Frame numbers with highest *

* probability of being displayed next *
{ Frame_Numbers }

Present GCS_Frames_Position * Unique coordinates of frame *

»*

Projected_GCS Missile_Position * Projected missile position in the
* gunper coordinate system *
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Projected_GCS_Seeker_Position * Projected seeker position in the *
* gunner coordinate system *
X +
Y +
L+
Phi +
Psi +
Theta
Projected_MCS_Seeker_Angles * Projected seeker angles in the *
* missile coordinate system *
Phi +
Psi +
Theta
Relative_GCS_Frame_Vector * Frame vector after execution of pan *
* instructions in gunner coordinates *
Delta X +
Delta Y +
Delta Z
Relative_GCS_Projected_Vector * Vector from Current_GCS_Seeker *
* Position to Projected GCS_Seeker_ *
* Position *
Delta X +
Delta Y +
Delta Z +
Delta Phi «
Delta Psi +
Delta Theta
Repeat_Training * Segment repeat references *
[ M/C_Repeat_Subsegment_List |
P/D_Repeat Segment Reference |
Mission_Repeat Reference )
Retry Prompt * A textual feedback message that *
* tells the gunner he is incorrect *
* and to try again *
{ Alphanumeric_String }
S/0_CAI_Subsegment_Courseware * Courseware needad to run *
* instructional or explanatory *

* material before or after an S/0 *




S/0_CGI_Function_Reference

S/D_Initialization_Parameters

S/D Expected_Number_Correct

S/D_Expected_Tracking_Time

S/0_Immediate_Feedback

S/D_Initial_Target_Location

S/D_Input_Rules

S/0_Item_Reference

S/D_Feedback
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* % %k % % % % &4

*
*

S/D_CG! Function_reference +
S/D_Initial_Target_Location

*
*
*

* * %

* % % %

S/D Longest Time_Feedback +
S/0_Sum_Of T1mes Feedback

x
*

»

*
*

Joystick_Controls

*
*

*
*

Reference to a particular CGI
geometric figure-generating
function. The function controls

the motion, speed and size of the
geometric figure -- parameters
provided by the S/D_Subsegment_
Courseware. (Level-of-difficulty is
implicit in the reference )

P A O S Y

Dat: needed to prepare the CGI *
generator for an 5/0 subsegment *

Number of successful subsegments *
needed to pass the segment and move *
up to the next level of difficulty *

Amount of time gunner is expected *
to maintain cross hairs on S/D *
target (in seconds) *

Subsegment feedback consisting of the*
longest time gunner maintained cross *
hairs on the figure, and total time *
maintained on the figure *

Initial location of CGI function *
that generates geometric figures *
on the CRT *
Set of joystick enables for the *
gunner target tracking practice *

Reference to an S/D segment within *
the $/D_Segment_Courseware File *

Gunner feedback to a single dynamic *
target point disk problem *

S/D_Immediate_Feedback +
S/D_Segment_Performance_Feedback




S/D_Longest_Time_Feedback

S/D_Longest_Tracking_Time

$/D_Number_Of_Subsegments

S/D_Performance_Criteria

S/D_Repeat_Segment Reference

S/D_Result

S/0_Seqgment_Courseware_File

S/D_Segment Description

S/D_Segment_Performance_(riteria
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* % % %

* % %

*

*
*

Feedback message indicating the *
success/failure of a subsegment and *
the longest time the ¢ross hairs were*
centered on an S/D target *

Longest continuous period in which *
the cross hairs were centered on the *
S/D Target (in seconds)

»

The number of subsegments in an S/D *
segment *

Scoring and evaluation criteria for *
a single dynamic target problem *

S/D_Expected Tracking_Time +
S/D_Segment_Peformance_Criteria

* Repeat reference for a segment of *
* the same level of dif~iculty if *
* the segment just completed was *
* not passed *
S/D_Item_Reference

* Screen coordinates of gunner *
* cross hairs *
{ Cross_Hair Coordinates }

* File containing single dynamic *
* point disk segment descriptions *
{ S/D_Segment_Description }

* CAI segment courseware and $/D *
* subsegment references needed for an *
* 5/D segment *
P/D_CAI Segment_Courseware +

{ S/D_Subsegment Reference }

* Performance parameters needed to *
*

determine pass or fail of segment *

S/0_Number Of Segments +
S/D Subsegment Time_Allowed +
S/0_Expected_ Number _Correct




$/D_Segment_fesults

$/D_Segment_Summary

$/0 Subsegment_Ccurs.adre

570 _Subsegment_Courseware_File

S/D_Suvsegmant Description

S/U_Subsegment Elapsed Timec

S/D_Subsegment _Resui s

S/U_Subsegment_Time Alloe .3

S/ _Summed_Response_Times
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* Pass or fail indication of an S/D *
* segment *

P/F_Indicator

* Summary of all subsegment results for*
* evaluation and performance feedback *
* purposes *

{ S/D_Longest_Tracking _Time +
S/D_Summed_Response_Time }

* Courseware sent to the perform *
* procass to run the 5/D subsegment *

* File containing single dynamic *
* point disk subseyrent descriptions *

{ S/D_Subsegment_Description }

* §/D subsegments to be seguenced *
* and the coursewdre cr references *
* needed for each *

( 5/D_CAT_Subsegment Courseware) +
S/D” Subsegment Courseware +
¢ ~“fxpected_Tracking Time +
" Tnitial_Target Location +
.rction_Reference +
~ugment_Courseware )

. time elapsed since start of*
. =gment (in seconds) *

* Results of target tracking practice. *
* released at the end of the subsegment*

S/D Longest Tracking Time +
Xhy _Summed_Response_ Times

qaximum time allowed to complete *
Lthe subsegment tracking requirement *
* (in sceconds) *

* Sum of tracking times occurrirg in *
the course of a subsegment - releasec*
* ypon compietion of the subsegment

%»

* Foedhaclk maccano indicatinn the tntaly

e v e =g~

* lengtn of time the S/0 targst was
* trackesg by tre gunrer

»

»




S/D_Target_Locations

S/0_Tracking_Time

Seeker_Commands

Seeker_Pitch_Gimbal

>ecker_Pitch_Rate

Seeker_System_Downlink

Seeker_MCS_Positicn

Seekar Video

Seeker_Yaw Gimbal

-0

* Screen coordinates of S/D target *
* (CGI geometric figure) *

{ Target_Cnordinates }
* Length of time the cross hair was *

* centerad on a S/0 target during the *
course of a subsegment *

»

* Seeker yaw and pitch rate commands *
* to keep seeker image stationary, and *
* magnification change commands *

Seeker_Yaw_Rate +
Seeker_Pitch_Rate
Zoom_Command

* Rate of change of pitch gimbal angles*

dPhi/dt
dPsi/dt
dTheta/dt

* Rate of change of secgker pitch *

dPui/dt
dPsi/dt
dTheta/dt

* Seeker data tu operational system .~

Zoom_Position +
Seeker_Pitch Rate +
Seeker_Yaw_Rate +
Seeker_Pitch_Gimbal «
Seeker Yaw_Gimb i

* Matrix of sines and cosines of *
* seeker angles transforming *
* seeker coordinates to missile coords *
NTSC Signal

* kate 97 chenge of yaw gimpal angies *

dPhi/dr
dPsi/dt +
dlheta/dt
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Seeker_Yaw_Rate * Rate of change of seeker yaw *
dPhi/dt +
dPsi/dt +
dTheta/dt
Simulation_State_Vector * Imuiation state vector types *
[ Initial_Simulation_State_Vector |
Simulation_Control_State Vector |
Target_Vector ]
S1ide_Paging * CAI instructional or explanatory *
* material displayed through a series *
* of video disk slides *
State_Vector_Type * Indicates the phase of a simulation *
[ Cruise_Type |
Target_Area_Type |
Lock-on_Type |
Impact_Type ]
Supply_28Y _Reference * voltage reference *
Switched_F -ame_Buffer * digitized video frame *
Target_Coordinate * Screen coordinates of a P/D target., *
* a DMG map symbel or a CGI *
* geometric figure *
Target Radius * Radius of acceptablz target zone *
* (in pixels) *
Taryet Area_Coordinates * Coorginates of center of target area *
. Target Area Desired Coordinates * Loration of desired target area *
Target_Area_Distance * Defined distance(radius) of the  *
* gesired target area *
Target Area_Elapsed_Time * Actual time taken during training to *
' * Jocate and mark target area *
Taryet_irec_result_Coc dirates * Missile coordinates at time of *
' ' * target area training response *
Target Arza_immediate_Feedback * immediate feedback of target area *
* time and distance from target area *
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Target_Area_Performance Criteria * A1l criteria used to assess target *
' * area training performance *

Target_Area_Subsegment Criteria +
Target_Area De51red Location +

Target_Area_Performance_Results * Training results used for assessment *
Target_Area Missile_Coordinates

Target_Area_Phase_Courseware * Optional target area courseware used *
* to start simulation, alter a control *
* state or initialize targets *

Simulation_State_Vector

Target_Area_Phase_Graphover_ (W * Targev area training prompt overlay *
Target_Area_Phase_Time * lengtt of time of target area subseg *
Taryet Area_Radius * The target area is defined a> a *
* cylirder having a radius of Target *
* Area_Radius and projecting 'upward' *
* fron the ground. *
Target_Area_Results * Results of target area comparison *
Target_Area_Distance +
Target_ Area _Elapsed_Time
Target_Area_Segment_Reference * Pointer to target area segment *
* courseware *
Target_Area_Segment Repeat Ref * Pointer to target area segment to *
* be repeated *
Target_Area_Subsegment CW_File * File containing mission training *
* target area courseware *
Target_Area_Subsegment Description +
Target Area_Performance_Criteria
Target_Area_Subseg lriteria * Criteria used to evaluate the *

* target darea subsegment

Target_Area fError_Radius -
Taraet Area Des1red _Respense_Time +
Tarnnr Arpa anpat Reference”
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Target_Area_Subsegment_Description * Description of the target area *
* subseq. including time, prompts and *
* pptionally, simulation statt up info *

Target Area_Phase_Graphover_CW + | ;”@4
Target_, “Area_ “Phase T1me + ,
(Target_ Area Phase _Courseware )

Target_Area_Subsegment_Results * Status of target area subsegment *
: jndicating if the missile was within *
the allowed time and target distance *

* %

.

Target_Coordinates Screen coordinates for target in *

M/S and S/D P/D probiems * ig

»

Target X_Coordinate +
Target Y Coordinate +
( Target Z Coordinate )

Target_Reference * Reference to an M/S target *
* (map symbol) *
Target Vector * Target positions and type for DPG *
Target_X_Coordinate * Expected P/D answer X-screen coord *
Target_Y_Coordinate * Expected P/D answer Y-screen coord ¥
Target_Z Coordinate * tExpected Lock-on answer Z-screer *
* coordinate *
Text_Paging * CAI instructicnal or explanatory *
* material displayed through pages of *
* text on the CRT *
Training_Courseware * Training courseware types *

[ CAI Courseware | »
M/C_Courseware | -
P/D_Courseware | o
Mission_Courseware ]

Training_Results * Initial scored results, i.e., prior *
to feerdback messages *

{ P/D_Training Results |
M/C_Traininy_Resuits |
Missiion _Training Results ]
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Topic_Reference * Pointer to topic level's item *
* courseware *

Video Disk_CAI_Files * Source for video frames references *
' * displayed on the CRT during a CAI *

* segment *

{ Frame_Number }

Video Disk_Images o NTSC Signal
Vige, isk_M/C_Keypad_Files * Source for video frame references *
: : * displayed on the CRT during an M/C *
* keypad subsegment *

{ Frame_Number }

Video_Disk_M/C _PDP_Files * Source for video frame references *
* displayed on the CRT during an M/C *
* PDP subsegment *

{ Frame_Number }

Warped_Subframe * Recalculated subframe *
Winchester_CAI_Files * Textual material displayed on the CRT*
* during @ CAI segmert or subsegment *
Winchester_M/C Keypad File * Textual material displayed on the *
* CRT during an M/C keypad subsegment *
Winchester M/C_PDP_File * Textual material displayed on the *
* CRT during an M/C PDP subsegment *
Wrong_Target_Indicator * Indication of wrong target hit *
Zoom_Command * Command from gunner station to *
* missile system *

Joom Position * Zoom Frame *




5-1

SECTION 5

PROCESS DESCRIPTIONS

This chapter contains the process descriptions (also referred to as
"mini-specs”) of primitives in the set of data flow diagrams. There s
one mini-spec for each primitive process, i.e., a process not subdivided
into subordinate processes in the data flow diagrams. T ~~pse of
each mini-spec is tn define the transformation of data fiow 'ving at
its process into the data flows departing from the process. To state
these transformation rules clearly, without giving a method ¢f implemen-
tation, a language called structured English is used in most cases.
Structured English, which resembles pseudo~-code, uses sequences of state-
ments (executed in order) that consist of computatinnal descriptions,
if-then decision structures, and repetition structures. In other cases,
structured English is too restrictive (particularly in describing the
mission simulation), and concise prose paragraphs are used instead.




DESCRIPTION:

INPUTS:

OUTPUTS:
PSEUDOCODE:
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1.,1.1  SELECT MENU ITEM

Match the menu response with the corresponding selection
rule's menu item choice and set the selected menu item
equal to that selection rule's menu time,

Menu Response
Menu Selection_Rules

Selected Menu_Item
Repeat the following:
get next Menu Selection Rule
Until Menu_Item Choice = Menu_Response

Se1ected_ﬁenu_}tem + Menu_Item




DESCRIPTION:

INPUTS:

QUTPUTS:

PSEUDOCODE:
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1.1.2  SELECT MENU TYPE

If the menu item is of type item, initialize item
sequencing, set next menu ID to the item ID and either set
next menu type to passed item or failed segment, depending
upon the ftem grade. Otherwise, the menu item type is
menu; next menu is set to the menu item ID choice and next
menu type becomes the menu of subordinate items.

Selected Menu_Item
Item Grade

Topic_Reference

Menu ID

Menu Type

Menu_}D + Menu_}tem_}D

If Menu_Item Type = Item then
Item 1D < Menu_Ttem ID

Issue the Topic_Reference to begin Item sequencing.
Upon receiving the Item Grade (item completed):
If Item Grade = Item Passed then
Menu Type + Passed Item Menu
Else Item Grade = Item FaiTed
Menu Type +« Failed_Item menu

Else Menu_Item Type = Menu
Next_ﬂenu_jype 4~Menu_pf_ﬁubordinate_]tems




DESCRIPTION:

INPUTS:

OUTPUTS:
PSEUDOCODE:
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1.2.1  SEQUENCE MENU TYPE'S ITEMS

Get the menu form template associated with the next menu
type.

Menu Type
Menu_Template

Menu Item Class

Retrieve the Menu“femp1ate associated with Menu Type from
the Template file

Repeat the following:

Get the next Menu_}tem_p]ass from the Menu_jemp1ate

Until there are no more Menu_ltem Classes in the
Menu_Template file.




DESCRIPTION:

INPUTS:

OQUTPUTS:

PSEUDOCODE :
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1.2.2 GET MENU ITEMS

Using the next menu item class and the menu's ID, access
the menu hierarchy structure file and retrieve the menu
item(s).

Menu_Item Class
Menu 1D
Menu Hierarchy

Mernu_ Ttem Type
Menu_}tem_}D

Retrieve the Menu Hierarchy file record associated with the
Menu_Item Class and Menu_ID,

Assign the contents of the Menu Hierarchy record to the
Menu_Item Type and the Menu_Item ID.




DESCRIPTION:

INPUTS:

QUTPUTS:

PSEUDOCODE:
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1.2.3 BUILD MENU SELECTION RULES

Assemble the menu selection rules by first jeining each
menu item ID and type to a unique menu item choice
character to form a menu selection rule.

Menu Item ID
Menu_Item Type

Menu Selecti on_Ru1 es
Meny_I tem_Choice

Repeat the following:

Sequence to the next ordered Menu Item Chci:e
Issue the Menu_Item Choice

Menu_Se1ect'ion Rules « Menu_Item 1D +
Menu Item Type +
Menu_Item__Choice

Until there are no more Menu_Item IDs (Types)




DESCRIPTION:

INPUTS:

OUTPUTS:
PSEUDOCODE :
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1.3.1 LOAD MENU ITEM DESCRIPTION

Using the Menu item IN, access the menu item description
file and distribute the menu item script.

Menu_Item_ID
Menu_Item Description

Menu_Item Script

Retrieve the Menu Script associated with the Menu_Item ID
from the Menu Item Descriptior file.




DESCRIPTION:

INPUTS:

CUTPUTS:
PSEUDOCODE:
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1.3.2 LOAD MENU-ITEM PERFORMANCE HISTORY

Using the menu item ID, access the menu item performance
history file and distribute the menu item's performance
record to the menu output process.

Menu_Item ID
Menu Item Performance_History

Menu_Item Performance_Record
Retrieve the Menu Item Performance Record from the

Menu_Item Performance History fiTe based upon the
Menu Item ID




1.4.1 BUILD MENU OUTPUT

DESCRIPTION: Build the menu output by first issuing the menu heading
associated with the menu type and then c011ecting the menu
items (script and choice char) into a 1ist and issuing it.

INPUTS: Menu Item Choice
Menu Item—Performance _Record
Menu Type
Menq_ltem_Script
2JTPUTS:  Menu Output

PSEUDOCODE: 1Issue the menu heading output associated with the
Next Menu Type

Repeat the following:

Match each Menu Item Script and Choice Char with it's
associated Menu Item | _Performance Record

Menu_Item List Output ? Menu_Item Script +
" Menu Item Cho1ce +
Menu_}tem_?erformance_?ecord

Until there are no more Menu_Items




1.4,2 BUILD MENU INPUT RULES

DESCRIPTION: Build a set of valid input (G.S. response) characters by
collecting all of the menu's menu item choice characters.

INPUTS:  Menu_Item Choice
OUTPUTS:  Menu_Input Rules

PSEUDOCODE: Repeat the following:

Accept each Menu_Item Chofce and add it to the
Menu_lnput_Ru'les

Until there are not more Menu_ltem_Choices

Enable the keypad keys contained in the Menu_Input Rules
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2,1.1 LOAD AND DISTRIBUTE ITEM COURSEWARE

DESCRIPTION: Load the item level courseware corresponding to the lesson
item(reference from topic menu) chosen by the gunner.
Distribute the item level description to the item sequencer
and the performance criteria to the ypdate item
performance-record process.

INPUTS: Topic_Reference
Item_Courseware_File .

QUTPUTS: Ttem Description
Item_Performance_Criteria

PSEUDOCODE: Load the Item Description and Item Performance Criteria,
corresponding to the Topic_Reference,
from the Item_Courseware_File.

Issue the Item Description for item type selection

Issue the Item Performance Criteria for
performance record updating
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2.1.2 SEQUENCE ITEM TYPE

DESCRIPTION: Sequence the training supervisor process corresponding to
the type of lesson item chosen from the topic menu.

INPUTS: Item_Description

OUTPUTS: CAI_Item_Courseware
M/C_Item_Reference
P/D_Item_Reference
Mission_Item_Reference

PSEUDOCODE: Seguence the applicable Item_Reference

Case 1 (CAI_Item)
Issue the CAI_Item_Reference to
begin the applicable CAl_Type training.

Case 2 (M/C_item)
Issue the M/C_Item_Reference
begin M/C training.

Case 3 (P/D_Item)
Issue the P/D_Item_Reference to
begin P/D training.

Case 4 (Mission_Item)
Issue the Mission_Item Reference to
begin Mission training.




DESCRIPTION:

~ INPUT:

QUTPUT:

PSEUDOCODE :
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2.2.1.1 LOAD AND DISTRIBUTE M/C SEGMENT COURSEWARE

Distribute the segment level courseware descriptions for
multiple choice problems. The problems may be preceded

or followed by CAI subsegments as specified in the segment
description.

M/C_Item_Reference
M/C_Segment_Courseware_File

M/C_Segment_Description
M/C Number_Of Questions
M/C_Expected Number_Correct
Upon recieving an M/C_Item_Reference
Repeat
Load and Issue from the M/C_Segment_Courseware_File
the M/C_Segment Description

the M/C_ “Number Of _Questions
the M/C_ “Exnected Number _Correct

Until no more segment references.




DESCRIPTION:

INPUT:

QUTPUT:

PSEUSOCODE :
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2.2.1.2 SEQUENCE M/C SEGMENT PARTS

Recieves an M/C segment description and sequences the segment
according to the description. M/C_CAI_Segment_Courseware may
precede or follow the multiple choice segment as desired.

M/C_CAI_Segment_Description

M/C_Segment_Courseware
M/C_Segment_Reference
Upon récieving an M/C_Segment_Description
Repeat
Sequence M/C_CAI_Segment_Courseware
Issue an M/C_Segment_Reference
Sequence M/C_CAI_Segment_Courseware

Until no more segment descriptions.




2.2.2.1 LOAD AND DISTRIBUTE M/C SUBSEGMENT COURSEWARE

DESCRIPTION: Distribute the M/C_Segment Descriptions corresponding to an
M/C_Segmen Reference. For M/C, each subsegment is a question
that may be enveloped by some CAl material.

INPUT: M/C_Segment_Reference
M/C_Subsegment_Courseware
M/C_Repeat_ Subsegment_List
OUTPUT: M/C_Subsegment_Description
PSEUDOCODE: Upon recieving an M/C_Segment_Reference,

Load the M/C_Subsegment_Courseware File
Issue the M/C_Subsegment_Description

Upon recieving an M/C_Subsegment_List,

Issue an M/C_Subsegment_Description corresponding to
the repeated subsegments




DESCRIPTION:

INPUT:

OuTPUT:

PSEUDCOCODE :
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2.2.2.2 SEQUENCE M/C SUBSEGMENTS

Sequence muitiple choice question of two types: those
involving PDP desplays and answers, and those involving
only the keypad. Both types are enveloped by CAI material
when necessary.

M/C_Segment_Description

M/C_POP_Subsegment_Courseware

M/C PDP_Answer

M/C “CAl Subsegment Courseware

M/C Keypad _Subsegment_Courseware

M/C_ Keypad Answer

Upon recieving an M/C_Segment Description,

Repeat

Sequence M/C_CAI_Subsegment_Courseware
Sequence either

M/C_PDP_Subsegment_Courseware +
M/C_ “PDP Answer

Or

M/C_Keypad_Subsegment_Courseware +
M/C_Keypad_Answer

Sequence M/C_CAI_Subsegment_Courseware

Until all subsegments have been sequenced.




2.3.1.1 LOAD AND DISTRIBUTE P/D SEGMENT COURSEWARE

DESCR:PTION:

INPUT:

ouTPUT:

PSEUDOCODE
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Distributes segment-level courseware for the two dimensional
point-disk problem. Courseware will ejither be a muitiple
stationary targets (M/S) segment or a single dynamic target
(S/D) segment. M/S segments correspond to map symbology (DMG)
problems and S/0 segments correspond to target tracking
practice using CGI geometric figures.

P/D_Item_Reference

P/D_Segment_Courseware_File
M/S_Repeat_ Segment Reference
S/D_Repeat_Segment_Reference

M/S_Segment_Performance Criteria
S/D_Segment_Performance Criteria
P/D Segment “Description

Upon recieving a P/D_Item_Reference,

Repeat

Load the P/D_Segment Description
Issue the P/D_Segment_Description

If the segment is an M/S segmer'. then
Load and Issue the M/S_Performance_Criteria
E1Sand and Issue the S/D_Performance_Criteria
Until no more segment references.
Upon recieving an M/S_Repeat_Segment Reference

Load and Issue a M/S_Segment Description
Load and Issue an M/S Segment Performance_Criteria

Upon recieving an S/D_Repeat_Segment_Reference

Load and Issue an $/D_Segment Description
Load and Issue an S/0_Segment_Performance Criteria




5-19

2.3.1.2 SEQUENCE P/D SEGMENT PARTS

DESCRIPTION: Recieves a sz2gment description and sequences
the various segment parts. CAl segments optionally
precede or follow the M/S or S/D segments. M/S and
S/D descriptions are references to subsegment courseware
that is loaded and sequenced by the subsegment supervisors.

INPUT: P/D_Segment_Description

OUTPUT: /D _CAI Segment_Courseware
P/D-M/S_Segment_References
P/D-S/D_Segment_References

PSEUDOCCDE: Upon recieving the P/D_Segment Descripticn,
Repeat
Sequence P/D_CAI_Segment_Courseware
If an M/S segment
Sequence P/D_M/S_Segment_References
Else

Sequence P/D_S/D_Segment References.

Sequence P/D_CAL_Segment_Courseware

Until there are no more segments.




5-20

2.3.2.1 LOAD AND DISTRIBUTE P/D - S/D SUBSEGMENT COURSEWARE

DESCRIPTION:

INPUT:

OUTPUT:

PSEUDOCODE:

Loads the courseware for each subsegment of an $/D segment.
Each subsegment consists of one geometric figure at ore of
four levels of difficulty and shown on the screen for a
specified length of time,

P/D-S/D_Segment_Reference
S/0_Subsegment_Courseware_File

S/0_Subsegment_Description

Load the S/D_Subsegment Courseware corresponding to the
P/0~S/0_Segment_References.
Repeat

Issue an S/D_Subsegment_Description

Until there are no more subsegments.




DESCRIPTION:

INPUT:

QUTPYT:

PSEUDOCODE :
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2.3.2.2 SEQUENCE P/D - S/D TARGET SUBSEGMENTS

Sequence the subsegments corresponding to the S/D segment
gescriptions. CAI subsegmants precede or follow the $/D
subsegment training and are issued when necessary. The
S/D_CGI_Function_Reference i issued to the device or

process responsible for generating the CGI image on the CRT.
The S/D_Initial_Target_Location acts as a "seed" for the CGI
function. The S/0_Expected_Tracking_Time is the length of
time the gunner is expected to center the cross hairs on the
CGl-generated figure. The subsegment courseware contains all

“other information needed to run the subsegment (such as

device enables and timing requirements ).
S/0_Subsegment Descriptien

S/D_CAI_Subsegment_Courseware
S/D Expe"**d Trabk1ng Time
S/0_Initial_rarget_ Location
$/D_Subsegment_Courseware
$/D_CGI_Function_Reference

Upon recieving an S/D_Subsegment Descripticn:
Sequence $/D_CAI_Subsegment_Courseware
Issue the S/0_CGI_function_Reference
Issue the S/D Initia) Target Location
Issue the S/D Expected Tracking Time

Sequence the S/D_Subsegment_Courseware

Sequence S/D_CAI_Subsegment Courseware




5-22

2.3.3.1 LOAD AND DISTRIBUTE P/D - M/S TARGET SUBSEGMENT COURSEWARE

DESCRIPTION: Loads the courseware for each subsegment of an M/S segment.
Each subsegment consists of one of the targets on the CRT,
so that a segment of ten targets has ten subsegments.

INPUT: P/D-~-M/S_Segment_Reference
M/S_Segment_Courseware File

CUTPUT: M/S_Subsegment_Description
PSEUDOCODE: Load the M/S_Subsegment Courseware corresponding to ti?
P/D_Segment_References.
Repeat

Issue M/S_Subsegment_Description

Until there are no more subsegments.



DESCRIPTION:

INPUT:

OUTPUT:

PSEUDOCODE :
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2.3.3.2 SEQUENCE P/D - M/S TARGET SUBSEGMENTS

Sequence the subsegments corresponding to the S/D segment
descriptions. CAI subsegments precede or follow the S/D
subsegment training and are issued when necessary. The
S/D_Desired_Target ID is the target the gunner is prompted
to find and mark.

M/S_Subsegment_Description

M/S_Desired_Target_ID

M/S Subsegment Courseware

M/S “CAI Subsegment Courseware

Upon recieving an M/S_Subsegment Cascription:
Sequence M/S_CAI_Courseware

Sequence M/S_Subsegment_Courseware
Issue the M/S_Desired Target ID

Sequence M/S_CAI_Courseware

When the M/S_Subsegment Time_Allowed has expired,
then terminate the segment.
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2.4.1.1 LOAD AND DISTRIBUTE MISSION SEGMENT COURSEWARE

DESCRIPTION:

INPUTS:

OUTPUTS:

PSEUDOCOOE :

Load the mission segment courseware, Distribute the mission
segment description to the mission sequencer and the
performance criteria to the assess mission segment
performance process.

Mission_ltem_Reference
Mission_Segment Courseware_File
Mission_Segment_Repeat_Reference

Mission_Segment Description
Mission_Segment_Performance Criteria

Upon recieving either a Mission_Item_Reference
or a Mission_Segment Repeat Reference,

Load the asscciated Mission_Segment _Description
and Missicn_Segment_Performance Criteria

from the Mission_Segment_Courseware_File.

Issue the Mission Description for mission segment sequencing.

Issue the Mission_Performance_Criteria for mission assessment.




DESCRIPTION:

INPUTS:

OUTPUTS:

PSEUDOCODE:
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2.4.1.2 SEQUERCE MISSION SUSMENT COURSEWARE

Control the mission segment sequence. Note that a segment
sequence can consist of a repeated segment, or & sequence
of segments of increasing cardinality.

Mission_Segment_Description

Mission_Segment CAI_Courseware
Launch_Segment_Reference
Cruise Segment “Reference
Target_Area_Segment_Reference
Lock-on_Segment_Reference
Impact_Segment_Reference

Issue the Mission_Segment CAI Reference to begin
the applicable CAT _Type (pre-mission CAI),

Beginning with the first segment in the Mission_Segment_
Description and ending with the last segment in the 1ist,
proceed sequentially through the following segment cases
making sure that the cardinality of any segment does not
that of it's predecessor:

CASE 1 (Launch_Segment),
Issue the Launch_Segment Reference to begin the
Launch phase of the mission.

CASE 2 (Cruise_Segment),
Issue the Cruise_Segment Reference to begin the
Cruise phase of the misson,

CASE 3 (Target_Segment),
Issue the Targei_ Area_Segment_Reference to begin
the Target Area phase of the mission.

CASE 4 (Lock-on_Segment),
Issue the Lock-on_Segment_Reference to begin
the Lock-on phase of the mission.

CASE § (Impact_Segment},
Issue the Impact_Segment Reference to begin the
Impact phase of the mission.
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2.4.2.1 LOAD AND DISTRIBUTE LAUNCH SUBSEGMENT COURSEWARE

DESCRIPTION: Load the launch segment courseware. Distribute the launch
segment description to the launch sequencer and the
performance criteria to the assess launch segment
performance process.

INPUTS: Launch_Segment_Reference
Launch Subsegment Courseware_File
Launch_Segment _| Repedt Reference

OQUTPUTS: Launch_Subsegment Description
Launch_Subsegment _Performance Criteria

PSEUDOCODE: Upon recieving either a Launch_Segment Reference
or a Launch_Segment_Repeat_Reference,

Load the associated Launch_Subsegment Courseware
from the Launch_Subsegment_Courseware File.

Issue the Launch Description for launch subsegment
sequencing.

Issue the Launch_Subsegment_Performance Criteria for
launch subsegment performance assessment.




DESCRIPTION:

INPUTS:

OUTPUTS:

PSEUDOCODE
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2.4.2,2 SEQUENCE LAUNCH SUBSEGMENT COURSEWARE

Control the launch segment sequence.
Launch_Subsegment_Description

Launch_Phase_Courseware
Launch_Phase_Graphover_Courseware

Issue the Launch_Phase_CourseQare to begin
launch training(as run by operational system).

Issue the Launch_Phase_Graphover Courseware to the
graphics controlier for any specialized launch related
training screen overlays.
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2.4.3.1 LOAD AND DISTRIBUTE CRUISE SUBSEGMENT COURSEWARE

DESCRIPTION:

INPUTS:

QUTPUTS:

PSEUDOCODE :

Load the cruise segment courseware. Distribute the cruise
segment description to the cruise seguencer and the
performance criteria to the assess cruise segment
performance process.

Cruise_Segment Reference
Cruise Subsegment Courseware File
Cruise_Segment_Repeat_Reference

Cruise_Subsegment Description
Cruise Subsegment Performance Criteria

Upon recieving either a Cruise_Segment Reference
or a Cruise_Segment_ Repeat_Reference,

Load the associated Cruise_Subsegment Description
and Cruise_Performance Criteria
from the Cruise Subsegment Courseware_File,

Issue the Cruise Description for cruise subsegment
sequencing.

Issue the Cruise_Subsegment Performance_Criteria for
cruise subsegment performance assessment.
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2.4.3,2 SEQUENCE CRUISE SUBSEGMENT COURSEWARE

DESCRIPTION: Control the cruise subsegment sequence.
INPUTS: Cruise_Subsegment_Description

OUTPUTS: Cruise_Phase_Courseware
Cruise_Phase_Graphover_Courseware

PSEUDOCODE: If the Cruise_Phase_Courseware contains a
Simulation_ State Vector. issue 1t to the Simulator to
either begin a cruise phase missile/seeker simulation
or to alter the missiie/seeker control state.

Issue the Cruise_Parameter_Update to change a flight or
navigational parameter state.

Issue the Cruise_Phase_Graphover_Courseware to
prompt the gunner to restore the altered parameter
to its initial state.

When the time of the cruise segment > Cruise_Phase_Time
relenquish control of the simulation to the mission
segment supervisor.,
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2.4.4.1 LOAD AND DISTRIBUTE TARGET_AREA SUBSEGMENT COURSEWARE

DESCRIPTION: Load the target area segment courseware. Distribute the
target_area segment description to the target_area
sequencer and the performance criteria to the assess
target_area segment performance process.

INPUTS: Target Area_Segment_Reference
Target _ “Area_ Subsegment Courseware File
Target Area_Segment _ Repeat_Reference

QUTPUTS: Target_Area_Subsegment_Description
Target_Area_Subsegment_Performance _Criteria

PSEUDOCODE: Upon recieving either a Target_Area_Segment Reference
or a Target_Area_Segment_ Repeat Reference,

Load the associated Target Area_Subsegment Description
and the Target Area_ Performance _Criteria
from the Target Area_Subsegment_ Courseware_File.

[ssue the Target_Area Description for Target_Area subsegment
sequencing.

Issue the Target_Area_Subsegment Performance_Criteria for
cruise subsegment performance assessment.
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2.4,4.2 SEQUENCE TARGET_AREA SEGMENT COURSEWARE

DESCRIPTION: Control the target_area segment sequence.
INPUTS: Target_Area_ Subsegment_Description

OUTPUTS: Target_Area_Phase_Courseware
Target_Area_Phase_Graphover_Courseware

PSEUDOCODE: If the Target Area_Phase_Courseware contains a
Simulation_State_Vector, issue it to the Simulator to
either begin a target area phase missile/seeker simulation
or to alter the missile/seeker control state.

[ssue the Target_Area_Phase_Graphover_Courseware to
prompt the gunner to restore the altered parameter
to its initial state.

When the time of target area subsegment > Target Area_
Phase_Time, relenquish control of the simulation to the
mission segment supervisor,




5-32

2.4.5.1 LOAD AND DISTRIBUTE LOCK-ON SUBSEGMENT COURSEWARE

DESCRIPTION: Load the Tock-on segment courseware. Distribute the
lock-on segment description to the lock-on
sequencer and the performance criteria to the assess
lock-on segment performance process.

INPUTS: Lock-on_Segment_Reference
Lock-on Subsegment Courseware_file
Lock-on Segment Repeat Reference

QUTPUTS: Lock-on_Subsegment Description
Lock-on_Subsegment Performance_Criteria

PSEUGOCODE: Upon recieving either a Lock-on_Segment Reference
or a Lock-on_Segment Repeat Reference,

Load the associated Lock-on_Subsegment Description
and the Lock-on_Performance Criteria
from the Lock-on _Subsegment _ Courseware File,

[ssue the Lock-on_Description for Lock-on subsegment
sequencing.

Issue the Lock-on_Subsegment_Performance Criteria for
cruise subsegment performance assessment,




DESCRIPTION:

INPUTS:

OUTPUTS:

PSEUDOCODE:
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2.4.5.2 SEQUENCE LOCK-ON SUBSEGMENT COURSEWARE

Control the lock-on segment sequence.
Lock-on_Subsegment_Description

Lock-on_Phase_Courseware
Lock-on_Phase_Graphover_Courseware

If the Lock-on_Phase Ccurseware contains a
Simulation_State_Vector, {ssue it to the Simulator to
efthar begin a lock-on phase missile/seeker simulation
or to alter the missile/seeker control state.

Issue the Lock-on_Phase_Graphover Courseware to
prompt the gunner to restore the altered parameter
to its initial state.

When the time of the lock-on segment > Lock-on_Phase_Time
relenquish control of the simulation to the mission
segment supervisor.
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2.4.6.1 LOAD AND DISTRIBUTE IMPACT SUBSEGMENT COURSEWARE

DESCRIPTION: Load the impact segment courseware. Distribute the
impact segment description to the impact
sequencer and the performdance criteria to the assess
impact segment performance process.

INPUTS: Impact_Segment_Reference
Impact_Subsegment_Courseware File
Impact_Segment_Repeat_Reference

QUTPUTS: Impact_ Subsegment_Description
Impact_Subsegment_Performance_Criteria

PSEUDOCODE: Upon recieving either a Impact_Segment_Reference
or a Impact_Segment_ Repeat Reference,

Load the associated Impact_Subsegment Description
and the Impact_Performance Cr1ter1a
from the Impact Subsegment _ Courseware File.

Issue the Impact_Description for Impact subsegment
seguencing.

[ssue the Impact Subsegment Performance Criteria for
cruise subsegment performance assessment.




DESCRIPTION:

INPUTS:

OUTPUTS:

PSEUDOCQDE:

2.4.6.2 SEQUENCE IMPACT SEGMENT COURSEWARE

Control the impact segment sequence.
Impact_Subsegment_Description

Impact_Phase_Courseware
Impact_ “Phase Graphover Courseware

If the Impact_Phase_Courseware contains a

Simulation_ State Vector. issue 1t to the Simulator to
either begin a impact phase missile/seeker simulation
or to alter the missile/seeker control state.

Issue the Impact_Phase_Graphover_Courseware to
prompt the gunner to restore the altered parameter
to its initial state.

\

When the time of the impact segment > Impact_Phase_Time
relenquish control of the simulation to the mission
segment supervisor.




DESCRIPTION:

INPUTS:

QUTPUTS:

PSEUDOCODE:
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3.1 RECORD ITEM PERFORMANCE

Update item performance record, if required.

[tem Performance Criteria
M/C_Segment Result
P/D_Segment Result
Mission_Segment Result

[tem Grade
Performance_Records

ipdate performance records only if the
Item_Performance_Criteria contains the Item_ID.

If the Segment Result = passed then
Mark the Performance_Record as passed.

Otherwise, Segment Result = failed,
Mark the Item Performance_Record as failed.

[tem_Grade = Segment Result.
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3.2.1.1 COMPARE M/C KEYPAD ANSWER

DESCRIPTION: Compare the gunner's keypad resporse with the correct
M/C_Keypad_Answer to determine if the gunner answered
correctly.  Immediate feedback consist of a correct
message, a retry prompt, an incorrect message or a time
expired message.

INPUT: M/C_Keypad_Results
M/C” _Keypad_, “Answer

QUTPUT: M/C_Keypad_Immediate_Feedback
m/C Subsegment Results

PSEUDOCODE: Repeat
If the time allowed has not expired, then
Upon recieving an M/C_Keypad Result
Compare it to the corresponding M/C_Keypad Answer,

CASE 1: Gunner's first attempt
If correct,
Issue M/C_Keypad_Immediate_Feedback correct
message,
Issue M/C_Subsegment_Result correct indicator
Else
Issue M/C_Keypad_Irniediate_Feedback retry prompt

CASE 2: Gunner's second atteapt
If correct,
Issue M/C_Subsegment_Results correct indicator,
Issue M/C_Keypad lmmediate_Feedback correct
message
Else
Issue M/C_Subsegment Result {incorrect indicator,
Issue M/C_Keypad_ Immed1ate Feedback incorrect
message
Else
Issue M/C_Keypad_Immediate_Feedback time expired
message,
Issue M/C_Subsegment Results incorrect indicator

Until there are no more M/C_Keypad_Results
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3.2.1.2 COMPARE M/C PDP ANSWER

DESCRIPTION: Compare the gunner's PDP response with the correct M/C_PDP_
Answer to determine if the gunner answered correctly.
M/C_PDP_Immediate_Feedback consists of a correct message, a
retry prompt, an incorrect message, a time expired message,
or optionally PDP_Feedback (such as lighting or flashing of
POP's ).

INPUT: M/C_PDP Results
M/C_PDP_Answer

OUTPYT: M/C PDP_Immediate_Feedback
M/C Subsegment Results

PSEUDOCOCE: Repeat
If the time allowed has not expired, then
Upon recieving an M/C_PDP_Result
Compare it to the correspondwng M/C _PDP_Answer,

CASE 1: Gunner's first attempt
If correct,
Issue M/C_PDP_Immediate_Feedback correct
message,
Issue M/C_Subsegment_Result correct indicator
Else
Issue M/C _POP_Immediate_Feedback retry prompt

CASE 2: Gunner's second attempt

If correct,
Issue M/C _Subsegment_Results correct indicator,
Issue M/C_ PDP Immediate _Feedback correct
message

Else
Issue M/C_Subsegment Result incorrect indicator,
Issue M/C_ PDP Immediate _Feedback incorrect
message

Else
Issue M/C_POP_Immediate_Feedback time expired
message,
Issue M.C Subsegment Results incorrect indicator
ntil there are no more M/C_PDP_Results




DESCRIPTION:

INPUT:

OuTPUT:

PSEUDOCODE:
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3.2.2.1 TABULATE M/C SEGMENT

Determine the number of multipie choice questions answered
correctly. If a number was answered incorrectly on a
retry attempt, then record 38 question identifier.

M/C_Number_Of Questions
M/C_Segment_Results

M/C_Subsegment_Summary

Upon recieving the number of questions
Repeat
If correct:
Increment a counter of the number correct
Else

Save an identifier of the subsegment incorrectly
answered.

Decrement the number of questions

Until M/C_Number_Df_Questions = O.

Issue M/C_Segment_Summary




DCSCRIPTION:

INPUT:

OUTPUT:

PSEUDOCODE:
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3.2.2.2 EVALUATE M/C SEGMENT

Determine if the segment is passed or failed and take the
appropriate action. If the lesson was failed, a 1ist of
subsegment references are released to indicate questions
to be repeated.

M/C_Expected_Number_Correct
M/C Segment Summary

M/C_Segment Results
M/C_Repeat Subsegment List
M/C_Segment Performance_Feedback

Upon recieving the M/C_Expected Number Correct
and the M/C_Segment_Summary,
If M/C_Number _Correct > M/C_Expected_Number_Correct

[ssue M/C _Segment Performance_Feedback pass message
Issue M/C_Segment Results pass indicator

Else

Issue M/C_Segment Performance_Feedback fail message
Issue M/C Segment Results fail indicator
Issue M/C_Repeat_Subsegment List




DESCRIPTION:

INPUT:

OUTPUT:

PSEUDOCODE

D=4

3.3.1.1. COMPARE M/S TARGET RESPONSE

Determineif the target marked was the target desired.

M/S_Results
M/S_Desired_Target_Location

M/S_Subsegment_Elapsed_Time

M/S_Target_Missed_Target_Result

M/S_Missed Target Results B

Upon recieving the M/S_Desired_Target Location,
Reset and start the M/S_Subsegment_Elapsed_Time

Upon recieving an M/S _Result

Stop and reset the Subsegment_Elapsed_Time

If M/S_Result is within the Target_Radius of the
M/S_Desired _Target_Location,

Issue M/S_Target Marked
Else

Issue M/S_Missed_Target_Result




DESCRIPTION:

INPUT:

QUTPUT:

PSEUDOCOOE :
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3.3.1.2 ISSUE M/S TARGET LOCATIONS

[ssue the location of t-e prompted target for initial

comparison to the gunner's choice, and issue a 1ist of
undesired targets for comparison if the initial check

fails.

M/S_Target_Locations
M/S Desired_Target_ID

M/S_Desired_Target_Location
M/S_Undesired_Targets

Upon recieving a list of M/S_Target_Locations and
an M/S_Desired_Target_ID,

Issue the M/S Desired Target Location corresponding
to the M/S_Desired_Taget_ID.

Issue a list of the remaining targets in case a secondary
comparison of results is necessary.



3.3.1.3 COMPARE M/S TARGET TO OTHER TARGETS

DESCRIPTION: 1If the desired target has not been marked, the check to see
if other possible targets were marked.

INPUT: M/S _Missed Target_Result
M/S_Undesired Targets

OUTPUT: M/S_Incorrect_Target Marked
M/S Target Missed

PSEUDOCODE: Upon recieving an M/S Missed_Target Result
Repeat

Compare it to each of the M/S_Undesired_Targets
Until a hit occurs or all targets have been Checked.

If the M/S_Missed_Target Results is within the target
radius of an M/S_Undesired_Target

Issue an M/S_Incorrect_Target Marked

Else

Issue an M/S_Target Missed
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3.3.1.4 ISSUE M/S IMMEDIATE FEEDBACK AND RESULTS

DESCRIPTION: Immediate feedback is issued according to whether a desired
target was hit, an undesired target was hit, or all targets
were missed.

INPUT: M/S_Target Marked
M/S_Incorrect_Target_Marked
M/S Target Missed

QUTPUT: M/S_Subsegment_Results
M/S_Immediate_ Feedback

PSEUDOCODE: Repeat
Upon recieving an M/S_Target Marked
CASE 1: First attempt
[ssue an M/S_Immediate_Feedback hit message
[ssue an M/S Subsegment Result hit indicator
CASE 2: Second attempt
Issue an M/S_Immediate_Feedback hit message
Issue an M/S Subsegment Result retry hit indicator
Upon recieving an M/S_Target Missed
CASE 1: First attempt
Issue an M/S_Immediate_Feedback retry prompt
CASE 2: Second attempt
Issue an M/S_Immediate_Feedback miss message
Issue an M/S Subsegment Result missed indicator
Upon recieving an M/S_Incorrect_Target Marked
CASE 1: First attempt
[ssue an M/S_Immediate_Feedback retry prompt
CASE 2: Second attempt
[ssue an M/S_Immediate_Feedback miss message
Issue an M/S_Subsegment Result missed indicator

Until no more subsegments (targets)




DESCRIPTICN:

INPUT:

QUTPUT;

PSEUDOCODE :

3.3.2.1 TABULATE P/D - M/S SEGMENT

Compile a segment summary consisting of the number of correct
responses and a 1ist of specific responses that were wrong.
The segment summary is fssued after the last M/S_Subsegment_
Result has been recieved.

M/S_Subsegment_Time_A1lowed
M/S_Expected_Number Targets
H/S Subsegment Results

M.S Subsegment Elapsed_Time

M/S_Segment_Summary

Upon recieving an M/S_Subsegment_Result,
If the target was hit, increment a hit-target counter

If the target was missed, increment a missed-target
counter

If the target was hit on the second attempt, increment
a retry-hit counter

if the M/S_Elapsed_Time > M/S_Time_Allowed, incremerit
a time-1imit-exceeded counter

When the segment is complete, issue an M/S_Segment_Summary
containing the results of each of the counters.
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3.3.2.2 EVALUATE P/D - M/S SEGMENT

DESCRIPTION: Determine if the segment was passed or failed, and take the
the appropriate action, If the lesson was failed, issue a
segment repeat reference so that the same segment or a :
similar segment may be sequenced. The information in the segment !
summary is displayed in the feedback messages.

INPUT: M/S_Segment_Summary
M/S Expected Number Correct

QUTPUT: M/S_Segment Performance_feedback
M/S_Segment Results
M/S_Repeat_Segment References

PSEUDOCOOE: If M/S_Number_Correct < M/S_Expected_Number_Correct
Issue an M/S_Segment_Performance_Feedback failed message
Issue an M/S_Repeat_ Segment Reference

Issue an M/S Segment Result failed indicator

Else

Issue an M/S_Segment_Performance_Feedback passed message
Issue an M/S_Segment Result passed indicator




DESCRIPTION:

INPUT:

QUTPUT:

PSEUDOCODE :
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3.3.3.1 COMPARE S$/0 TARGEYT RESPONSE

When the segment begins, start a clock to record the elapsed
time of the subsegment. Keep track of the time in which

the cross hairs were centered on the target. Stop timing and
reset to zero whenever the cross hafrs stray from the figure,
and issue a tracking time.

S/0_Results
S/D_Target_Location

S/0_Subsegment Elapsed_Time

S/0_Tracking_Time

Upon recieving an $/D_Target_Location,
Initialize and start 5/D_Subsegment_tlapsed_Time
Repeat

When the S/D Result is centered within the $/D_Target_
Location then start the $/0_Tracking_Time.

If the S/D_Result strays from the geometric figure,
Stop and issue the S/D_Tracking_Time
Reset the S/D_Tracking_Time to zero.

Until there are no more S/0_Target_Locations
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3.3.3.2 COMPARE_S/D_TARGET_RESPONSE_TIME

DESCRIPTION: Compare each $/D_Target Tracking_Time to the expected
tracking time to see if greater. With each ccomparison,
the longest period of tracking is saved.

INPUT: S/D_Tracking_Time
S/D_Expected_Tracking_Time

QUTPYT: S/D_Lengest_Tracking_Time

PSEUDOCODE: Repeat
Upon recieving an S/D_Tracking_Time,

If it is the first, save it for comparison to other
tracking times.

If it is not, compare it to the existing saved
S/D_Tracking_Time.

If the new $/D Tracking Time > saved S/D_Tracking_Time

Replace the saved S$/0_Tracking_Time with the new
S/D_Tracking_Time.

Eise
Discard the new S/D_Tracking_Time
Until there are no more S/D_Tracking_Times
If the saved S/0_Tracking_Time > S/0_Expected_Tracking_Time
Issue an S/0 _Longest_Tracking_Time passed indicator

Else

Issue an S/0_Longest_Tracking_Time failed indicator
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3.3.3.3 SUM OVER ALL TARGET RESPONSE TIME

DESCRIPTION: Sum &11 tracking times to get a cumulative tracking time.

INPUT: S/D_Tracking_Time
OUTPUT: S/D_Summed_Response_Time

PSEUDOCODE: Initialize S/D_Summed_Response_{ime to zero
Repeat

Upon recieving an S/D_Tracking_Time, add it tc the
contents of S/D_Summed_Response_Time

Until there are no more S/0_Tracking_Times

Issue the §/D_Su.med_Response_Time




DESCRIPTION:

INPUT:

ouTPUT:

PSEUDOCODE
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3.3.3.4 ISSUE S/D IMMEDIATE FEEDBACK AND RESULTS

Iscue the appropriate immediate feedback consisting of the
cumulative tracking time and the longest tracking time.
Issue the appropriate subsegment results. :

S/0_Summed_Response_Time
S/D_ Longest _Tracking_Time

S/0_Subsegment_Results
S/D Immediate Feedback

Upon recieving the S/D_Summed_Response_Time and the
S/D_Immediate_ Feedback,
If the subsegment was passed,

Issue an 5/0_Immediate_Feedback passed message
Issue an S/D Subsegment Result passed indicator

Else

Issue an S/D_Immediate_Feedback failed message
Issue an S/D Subsegment Result failed indicator
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3.3.4.1 TABULATE #/D SEGMENT

i

DESCRIPTION: Compile a segment summary consisting of the number of correct
responses. The segment summary is issued after the last
5/0_Subsegment Result has been recieved.

INPUT: S/D_Subsegment_Results
S/D_Subsegment _Elapsed Time
S/D_Number_Of Subsegments
S/0_Subsegment_T1ime_A1lowed

OUTPUT: S§/D_Segment_Summary

PSEUDOCODE: If S/D_Subsegment_Elapsed_Time > S/D_Subsegment_Time_Allowed
If S/D_Subsegment Results passed,
Increment a subsegment passed counter
Else
Increment a subsegment failad counter
Increment a subsegment number counter

If the subsegment number counter = S/D_Number_Of_Subsegments

Release the S/D_Subsegment_Counter




DESCRIPTION:

INPUT:

OQUTPUT:

PSEUDOCCDE:
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3.3.4.2 EVALUATE P/D SECMENT

Determine whether a segment has been passed or failed and
take the appropriate action. If the segment has been passed,
issue a segment passed performance feedback and a segment
passed indicator. If the segment has been failed, issue a
segment failed performance feedback, a segment failed
indicator, and a segment repeat reference.

§/D_Segment_Summary -
S/D_Expected_Number_ Correct )

S/0_Segment Results
S/0_Segment_Performance_Feedback
S/0 Repeat Segment Reference

Upon recieving an S/D_Segment Summary,
If number passed < S/D_Expected Number_Correct
Issue an S/D_Segment Results failed indicator
Issue an S/D_Segment_Performance_Feedback failed message

Issue an S/D_Repeat_Segment_Reference

Eise

Issue an S/0_Segment Results passed indicator
Issue an S/D_ —Segment_Parformance_Feedback passed message
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3.4.1.1 TABULATE MISSION SEGMENT

DESCRIPTION: Tabulate rcsults over 211 mission subsegments.

INPUTS: Mission Number_Of_Subsegments
Mission_Performance Results
Launch_Subsegment_Results
Cruise_Subsegment_Results
Target_ “Area_Subsegment_Results
Lock-on Subsegment Results
Impact_Subsegment_Results

OUTPUTS: Mission_Segment_Summary

PSEUDOCODE: Repeat the following:

If the Subsegment Result = Pass, increment the
Mission Subsegment Correct counter.

Until either,
the number of fterations > Mission_Number_Of_Segments,

or, the Mission_Performance_Result indicates crash.

Issue the Mission_Segment Summary consisting of
the Mission_Number_Of_Correct and Mission_Crash_Status.




DESCRIPTION:

INPUTS:

OUTPUTS:

PSEUDOCODE:
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3.4,1.2 EVALUATE MISSION SEGMENT COURSEWARE

This process evaluates the mission results by comparing
the expected number of correct subsegments to the actual
number of correct subsegments. X

Mission_Segment_Summary i
Missfon_Expected_Number_Correct_Subsegments :

Mission_Segment_.Feedback
Mission_Segment Results
Mission_Repeat_Segment_Reference

If the Mission_Crash_Status is positive or
the Mission_Subsegments_Correct < Mission_Expected Number
Correct then,

Issue the Mission_Segment_Feedback informing the gunner
of a failed mission.

If applicable, issue the Mission_Segmert Repeat Reference,
Otherwise, issue Mission_Segment_Results = Fail.
Otherwise,

Issue the Mission_Segment_Feedback informing the gunner
of a successful mission.

Issue Mission_Segment Results = Pass.




DESCRIPTION:

INPUTS:

OUTPUTS:

PSEUDOCODE

3.4.2.1 COMPARE LAUNCH STATE VECTORS

Compare the desired and resultant launch state vectors

Launch_Result_State_Vector
Launch_Desired_State_Vector

Launch_Results

Upon receiving the Launch Desired_State_Vector
begin the Launch_Elapsed_Time.

Upon receiving the Launch_Result_State_Vector
(due to launch or training timeout)
stop the Launch_Elapsed_Time.

Determine the Launch_State_Vector_Difference by comparing
the Launch_Result State Vector to the
Launch De51red State Vector

[ssue the Launch_State_Vector Difference and the
Launch_Elapsed Time for launch subsegment evaluation.




DESCRIPTION:

INPUTS:

OUTPUTS:

PSEUDOCODE:
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3.4,2.2 EVALUATE LAUNCH SUBSEGMENT

Evaluate the launch state difference and determine if
all parameter fields are within the allowable tolerance.

Launch_Subsegment Criteria
Launch Resu1ts

Launch_Subsegment_Results
Launch_Segment_Repeat_Reference

If the Launch_State Vector Difference < Launch_Error_Talerance

and the Launch Elapsed Time < Launch_Desired Response Time:
Issue Launch_Immediate_Feedback informinc the
gunner of Launch_Elapsed_Time, Launch_S$+=.¢ ~zctor_
Difference and that the segment was passea.

Otherwise,

Issue Launch_Parameter_Immediate_Feedback informing the
gunner that the segment was failed.

If applicable, issue the Launch_Segment_Repeat_Reference.



DESCRIPTION:

INPUTS:

OUTPUTS:

PSEUDOCODE :
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3.4.3.1 COMPARE CRUISE PARAMETERS

Compare the resultant parameter value with the desired
parameter value.

Cruise_Parameter_Performance_Result
Cruise Parameter Desired Resu1t

Cruise_Parameter_Immediate_feedback
Cruise_ “Parameter _Results

Upon receiving the Cruise Parameter_Desired_Result
begin the Cruise_Elapsed Time.

Upon receiving the Cruise_Parameter Performance_Result
(due to cruise training timeout)
stop the Cruise_Elapsed_Time.

Determine the Cruise_Parameter_Difference by comparing
the Cruise Parameter Performance Result to the
Cruise Parameter Desired _Result

Issue the Cruise_Parameter Difference and the
Cruise_Elapsed_ Time for cruise subsegment evaluation.
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3.4.3.2 EVALUATE CRUISE SUBSEGMENT

DESCRIPTION: Evaluate the cruise subsegment by determining if the
cruise parameter state difference and the elapsed
subsegment time are within the allowed tollerances.

INPUTS: Cruise_Subsegment Criteria
Cruise Parameter_ Results

QUTPUTS: Cruise_Subsegment Results
Cruise Segment Repeat Reference

PSEUDQOCODE: if the Cruise_Parameter Difference < Cruise_Parameter Error
and the Cruise _Elapsed_Time < Cruise Desired _Response_Time:
Issue Cruise_Parameter_Immediate_Feedback informing the
gunner of Cruise_Elapsed_Time, Cruise_| Parameter_
Difference and that the segment was passed
Otherwise,

Issue Cruise_Parameter_lmmediate_feedback informing the
gunner that the segment was failed.

If applicable, issue the Cruise_Segment_Repeat Reference.
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3.4.4.1 COMPARE TARGET AREA SUBSEGMENT COURSEWARE

DESCRIPTION: Compare the coordinates of the missile to the coordinates
of the center of the target area and issue the results
for evaluation.

INPUTS: Target Area_Result_Coordinates
Target_Area_Desired_Coordinates

OUTPUTS: Target_ Area_Immediate_Feedback
Target_Area_Results

PSEUDOCODE: Upon receiving the Target_Area Desired_Coordinates,
begin the Target_Area_Elapsed_Time.

Upon receiving the Target_Area Result_Coordinates,
(due to gunner's target area training response)
stop the Target_Area_Elapsed_7ime.

Calculate the Target_Area_Distance as the distance
between the Target_ Area Result Coordinates and the
Target_Area_Desired_Coordinates.

Issue the Target_Area_Distance and Target Area_Elapsed _Time
for target area subsegmeri evaluation.




DESCRIPTION:

INPUTS:

QUTPUTS:

PSEUDOCODE::
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3.4.4.2 EVALUATE TARGET AREA SUBSEGMENT

Evaluate the target area subsegment by determining if the
missile distance from the center of the target area and
the elapsed time are within the allowed tolerances.

Target_Area_Performance_Criteria
Target_Area_Results

Target_Area_Subsegment_Results
Target_Area_Segment_Repeat_Reference

[f the Target_Area Distance < Target_Area_RaZius and
the Target Area_Elapsed Time < Target_Area Desired_
Response_Time

Issue Target Area_Immediate_Feedback informing the
gunner that the segment was passed

Issue the Target_Area_Subsegment_Result as passed.

Otherwise,
Issue the Target_Area_Subsegment_Result as failed

Issue the Target_Area_Immediate_Feedback informing
the gunner that the segment was failed.

If apprcpriate, issue the Target_Area_Segment_
Repeat_Reference.




3.4.5.1 COMPARE LOCK-ON COORDINATES

DESCRIPTION:

INPUTS:

QUTRUTS:

PSEUDOCODE:

Compare the resultant and desired lock-on target
Coordinatess and issue the results to be evaluated.

Lock-on_Projected Seeker_Coordinates
Lock-on_Desired_Target_Coordinates

Lock-on_Immediate_Feedback
Lock-on Resu1ts

Upon receiving the Lock-on_Desired Coordinates,
begin the Lock-on_Elapsed_Time.

Upon receiving the Lock-on_Projected_Seeker Coordinates,
(due to simulated missile Lock-on)
stop the Lock-on_Elapsed_Time.

Determine the Lock-on_Miss_Distance by comparing the
Lock-on_Projected_ Seeker Coordinates to the
Lock-on Des1red Target Coordinates

Issue the Lock-on_Miss_Distance ,Lock-on_Time , and the
for lock-on evaluation.
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3.4.5.2 EVALUATE LOCK-ON

DESCRIPTION: Evaluate the lock-on subsegment with respect to
it's performance criteria.

INPUTS: Lock-on_Subsegment Criteria
Lock-on_Results

OUTPUTS: Lock-on_Subsegment Results
Lock-on_Immediate_Feedback
Lock-on_| " Error Radius

PSEUDOCODE: If the Lock-on_Miss_Distance < Lock-on_Error_Radius and
the Lock-on_Time < Lock-on_Max_Time, then
Issue the Lock-on_Marked Result as passed.

Otherwise,
Issue the Lock-on_Subsegment_Result as failed

Issue the Lock-on_Immediate Feedback informing
the gunner that the segment was failed.

If appropriate, issue the Lock-on_Segment_
Repeat_Reference.

Issue the Lock-on_Error_Radius so that the coordinates
can be compared to other target locations.




DESCRIPTION:

INPUTS:

OUTPUTS:

PSEUDOCODE::
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3.4.5.3 COMPARE ALL COORDINATES

Compare the resultant target locatifon to all other target
locatinns and issue the results to be evaluated.

Lock-on_Target Coordinates
Lock-on lesired _Coordinates
Lock-on_Error_Radius

Lock-on_Immediate_Feedback

Determine the Lock-on_Miss_Distance by comparing the
Lock-ori_Projected_. Seeker Location to the
Lock-on_Target_Locations.

If the Lock-on_Miss_Distance is within the Lock-on_Error
Radius of any of the other targets,

Issue Lock-on_Immediate_Feedback informing the gunner
that the in.orrect target was locked onto.




DESCRIPTION:

INPUTS:

QUTPUTS:

PSEUDOCODE:
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3.4.6.1 COMPARE IMPACT LOCATIONS

Compare the resultant and desired impact locations and
fssue the results to be evaluated.

Impact_Resuit_Coordinates
Impact_Desired_Coordinates

Impact_Results

Upon receiving the Impact Desired_Coordinates,
begin the Impact_Elapsed_Time.

Upon receiving the Impact Result Coordinates,
(due to simulated missile impact)

stop the Impact_Elapsed Time.

Calculate the Impact_Miss_Distance as the dictance between
the I[mpact_Result_ Coordinates and the Impact_Desired_Coordinates.

Issue the Impact_Miss Distance and Impact_Elapsed_Time for
impact subsegment evaiuation.




UESCRIPTION:

INPUTS:
OUTPUTS:

PSEUDOCODE
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3.4.6,2 EVALUATE IMP’ SEGMENT

Evaluate the impact subsegment by determining if the
distance from impact to the target and the elapsed
subsegment time are within the allowed tollerances.

Impact_Subsegment Criteria
Impact_Results

Impact_Subsegment_Results
Impact Segment Repeat Reference

If the Impact_Miss _Distance < Impact_Error_Radius and
the Impact. Elapsed Time < Impact_| Desired Response Time then
Issue the Impact_Subsegment_Result as passed.

Issue the Impact_Immediate_Feedback informing
the gunner that the segment was passed.

Ntherwise,
Issue the Impact_Subsegment Result as failed

Issue the Impact_Immediate_Feedback informing
the gunner that the segment was failed.

If appropriate, issue the Impact_Segment_
Repeat_Reference.
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APPENDIX A: DATA FLOW DIAGRAMS OF VIDEQ DISK FLIGHTS SIMULATION

L]

This appendix contains data flow diagrams of processes which direct-
1y interface with the FOG-M hardware. Appendix B contains descriptions
(i.e., mini-specs) of the primitive processes that involve these data
flows. '
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APPENDIX B: DESCRIPTIONS OF PROCESSES INTERFACING WITH FOG-M HARDWARE

This appendix contains descriptions (i.e., mini-specs) of processes
that interface directly with the FOG-M hardware. Another appendix con-
tains data flow diagrams for these processes. |




DESCRIPTION:

INPUTS:

OUTPUTS:
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4.1 PERFORM CAI

Sequences instructional or explanatory material to the
gunner.,

A set of video disks, winchester file references, input
rules, and courseware types is input into the process,
where type refers to text paging, slide paging, or an audio
visual movie.

If the type is a video disk frame, then the frame numbers
are retrieved from the video disk file and sent to the
video disk player.

1f the type consists of text pages from a file, then the
contents of the file are locaded and displayed on the screen
a page at a time,

If the CAl is a timed frame sequence (movie), then a set of
frame numbers {s retrieved from the video disk file and
sent to the video disk player.

The gunner steps through the CAl material according to the
input rules for that courseware type.

CAI Courseware
Video_Disk_CAIl Files
Winchester_CAI Files

CAI_Input_Rules
CAI_Qutput




DESCRIPTION:

INPUTS:

QUTPUTS:
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4.2a PERFORM M/C KEYPAD SUBSEGMENT

A multiple choice keypad subsegment consists of a question
and a text of possible keypad selections displayed on the
CRT.

The process receives a question reference and a set of key
enables. The question reference consists of either a video
disk frame number or a winchester file reference.

If the question is a frame number, 1t s sent to the video
disk player for display.

If the question {s a file reference, then the “ile loaded
and displayed on the CRT.

When the question has been displayed, the appropriate keys
are enabled, and the keypad response is released for
assessment.

M/C_Keypad_Subsegment_Courseware
V1deo Disk m/c _Keypad |  Files
Winchester M/C _Keypad_| “Files

M/C_Keypad_Input Rules
M/C Keypad Output




DESCRIPTION:

INPUTS:

QUTPUTS:

4.2b PERFORM M/C POP SUBSEGMENT

A multiple choice PDP subsegment consist of a question and
set of POP selections displayed on the CRT and the program-
able display pushbuttons.

The process receives a question reference and a set of PDP
input device enables. A PDP question consists of either a
video disk frame number and a winchester file reference, or
winchester file references.

If the question contains a video frame reference, 1t is
sent to the video disk player for display. The file refer-
ence s accessed for the contents of the POP displays.

If the question only contains the file references, then a
page of text is written on the CRT and PDP text is written
to the appropriate PDPs.

When the question has been displayed, the appropriate PDP
input devices are enabled, and the response is released for
assessment,

M/C_PDP_Subsegment Courseware
Video D1sk _M/C_PDP F11es
Winchester M/C_PDP Files

M/C_PDP_Input Rules
M/C L ~POP Output




DESCRIPTION:

INPUTS:

OuTPUTS:
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4.3a PERFORM S/D TARGET SUBSEGMENT

The S/D target segment 1s a target tracking practice in
which the gunner attempts to keep a set of cross hairs
continuously centered on a geometric figure.

The process receives an initial target location and a set
of target parameters defining its type, the rates of change
of it size and position, and a pointer to a function that
controls the motion of the figure.

The geometric figure is then displayed on the screen
together with a set of cross hairs and the joystick is
enabled. Input from the joystick controls the cross hair
movement on the screen.

The process coatinuously outputs the position of the
geometric figure and the cross hair coordinates for
assessment.

$/D_Subsegment._Courseware
S/0_Initialization_Parameter

SD_Input Rules
S/D_ResuTts
§/0_Target Locations



DESCRIPTION:

INPUTS:
0HTPUTS:
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4.3b PERFORM M/S TARGET SUBSEGMENT

The M/S target segment is a particular form of training
involving multiple stationary (static) targets displayed on
a digital map. The gunner is prompted to locate and mark 2
specific target on the map.

Upon recefving a map reference and a set of target loca-
tions and types, the process displays them on the CRT,
together with a set of cross hairs.

A desired target prompt is received and displayed on the
screen, and the joystick controls are enabled. Input from
the joystick controls the cross hair movement on the
screen. :

When the joystick trigger is pulled, the location of the
cross hair is released for assessment.

M/S_Subsegement Courseware

M/S_Input_Rules
M/S_Result

“" __.-j'g,l. ..



DESCRIPTION:

INPUT:

QUTPUT:
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4.4b PERFORM DPG FLIGHT SIMULATION

This process simulates missile flight parameters used to
drive the Digital_Perspective_Generator.

"The process receives Mission Courseware T - -rv begin a :
missile simulation or to inform an ongc -~ . .. ation of ! B
current phase parameters and changes in contro. of the » S

missile or seeker.

During a cruise phase, the simulation deviates a
navigat1ona1 or flight parameter from a specified value.
The gunner's task is to restore the altered parameter

to it's initial state. Upon receiving a cruise training
resporise, it issues a Cruise_Parameter_Performance_Result.

During a target area phase, the simulation monitors the
missile's position. Upon receiving a target area training
response, it issues a Target Area_Performance Result.

During a lock-on phase, the simulation continuously
calculates the projected seeker coordinates. Upon reriiving
a simulated missile lock-on (trigger pull), it {ssues a
Target_Area_Performance_Result.

During an impact phase, the simulation returns missile
coordinates as Impact_Performance_Results when the missile's
altitude equals ground zero.

During all phases, current Altitude and number of Fiber_Turns
are monitored continuously to determine the occurance of
premature impact or maximum flight distance attained.

In either case, Mission_Performance_Results are issued
reflecting the manner in which the simulation terminated.

Cruise_Phase Courseware
Target Area_Courseware
Lock-on Phase Courseware
Impact_Phase_Courseware

OPG_Updates
Crufse_Parameter_Performance_Result
Target “Area Performance Result
Lock-on Performance Resuit
Impact_Performance_Result
Target_Vector




DESCRIPTION:

INPUTS:

OUTPUTS:
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4.4.1.1 OETERMINE PRESENT POSITION

Current GCS Missile Position is determined by integrating
Current_GCS Missile_velocity over an incremental period of
time and adding this result to previous missile position,
Fiber turns are determined by dividing the length of
missile flight by the cirumference of the spindle. Upon
inftiation, Inftial_GCS_Missile_Position provides the
starting point for position integration.

Initial_GCS Missile_Posftion
Current_GCS_Missile_velocity

Altitude
Current GCS Missile_Position
Fiber _Turns




DESCRIPTION:

INPUTS:

OUTPUTS:
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4.4.1.2 DETERMINE SPEED & HEADING

The Current Missile Velocity is determined by updating the
previous miSsile veTocity by the integration of
Acceleration over a time inteval., Body Rates are
determined by angular accelerations.

Accelerations
Inftial_GCS_Missile_Velocity

Current GCS Missile Velocity

Body Rates '
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4.4.1.3 DETERMINE ACCELERATION

DESCRIPTION: Fin positions are determined by integration of Fin
Commands. Forces and moments are determined from Previous
Missile_Velocity in missile coordinates and Fin_Positions.
Accelerations are determined from these forces and moments.
Acceleration is transformed from missile coordinates to
gunner coordinates.

INPUTS: Previous GCS Missile_Velocity
MCS_To_GTS_Transform
Fin_Commands -

OUTPUTS: Acceleration
Fin_Positions
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4.4,2.1.1 CALCULATE PROJECTED POSITION

DESCRIPTION: This process calculates Projected GCS Missile_Position by
integrating Current GCS Missile Ve]ocity over a stated time

interval and adding the result to the Current GCS Missile
Position,

INPUTS: Current GCS Missile_Velocity
Current GCS Missile Position

OUTPUTS: Projected GCS_Missile_Position
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4.4.2.1.2 CALCULATE CURRENT AND PROJ, IMAGE OF SEEKER

DESCRIPTION: Current GCS_Seeker Position and Projected GCS_Seeker
Position are calcuTated by using the transformed Current_
GCS_Missile_Position and Projected GCS_Missile_Position

INPUTS: Current GCS Missile Position
Projectéd_GTS_MissiTe_Position
MCS_To_GCS Transform
Current MCS Seeker_Angles
Projected MCS Seeker_Angles
Historical_GCS_Seeker_Position

OUTPUTS: Current CGS_Seeker_Position
Projected GCS_Seeker_Position




DESCRIPTION:

INPUTS:

OuTPUTS:
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4.4.2.1,3 CALCULATE SEEKER ANGLES AND DOWNLINK

The settings of the angles of the seeker are stored and
rates of turning are determined. The Projected MCS Seeker
Angles are determined from the Seeker Commands and the
Current_MCS_Seeker_Angles. Issue Seeker_System Downlink
from Seeker_Commands and seeker positions. -

Seeker Commands
HistorTcal_Zoom Position

Seeker_System Downlink
Current MCS_Seeker_Angles
Projected_MLS Seeker_ Angles
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4.4.2.2.1. CALCULATE MANIPULATION POLYNOMIAL .

DESCRIPTION: This process recieves the Frame Transform Set along with
the difference between Phi, Psi and Theta of the Current
GCS_Seeker Angle and the Phi, Psi and Theta of the Present_
Frame GCS Position. Using this information and Zoom
Position Tt creates the Manipulation_Polynomial.

INPUTS: Zoom Position

Present GCS_Frame_Position
Frame_Transform Set

OUTPUTS: Manipulation_Polynomial




DESCRIPTION:

INPUTS:

OUTPUTS:
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4,4,2,2.2 CALCULATE PAN INSTRUCTIONS

This process locates the subpicture within the present
frame representing the Current GCS_Seeker Position by
finding the displacement of the Current GCS Seeker

Position vector from the Present Frame GCS_Position
vector.

Prasent Frame_GCS_Position
Current_GCS_Seeker_Coordinates
Historical Best Fit_Frame_Number

Relative _GCS_Frame_Vector
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4,4.2.2.3 CALCULATE NEXT FRAME

DESCRIPTION: This process determines Best Fit Frame_Number by comparing
the Relative_| GCS _Projected Yector with the fmplicit
relative vector's associated with each frame number in the
data flow Frame_Numbers.

INPUTS: Relative_GCS_Projected Vector
Frame_Numbers

OUTPUTS: Best Fit Frame_Number




DESCRIPTION:

INPUTS:

OUTPUTS:
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4.4.2.2.4 CALCULATE RELATIVE PROJECTED VECTOR

This process subtracts the Current | GCS Seeker Position
vector from the Projected Seeker Position vector to obtain
the Relative _GCS_Projected vector.

Current GCS Seeker_| Coordinates
Projected_GTS_Seeker_Position
Current GCS_Seeker_Angles

Relative_GCS_Projected VECTOR




4.4.2.3.1 ODIGITIZE AND RECOVER ENCODED INFORMATION

DESCRIPTION: This process performes an A/D conversion of the video
frame. E&ncoded Frame_Information is separated from the
digitized picture contained on the frame.

INPUTS: Encoded_Video_Database
OUTPUTS: Digitized Frame

Frame Information _Set
Frame™ | _Numbers




DESCRIPTION:

INPUTS:

QUTPUTS:

§,4,.2.3.2 SWITCH FRAML BUFFERS

This process changes frame Buffer 1 to Buffer 2 and Buffer
2 tn frame Buffer 1 after the Digitized Frame has been read
into frame Buffer 1 and a timer has run a predetermined
period of time,

Buffer l_frann

Switched_Frame_Buffer
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4.4.2.3.3 SELECT SUBFRAME FROM FRAME

DESCRIPTION: This process reads a Digitized_Sub frame from Buffer_

2_Frame at a location determined by Relative_GCS_Frame_
Vector.

INPUTS: Relative GCS_framg_yector-
Buffer Z:frame

QUTPUTS: Digitized Subframe




B-22

4.4.2.3.4 MANIPULATE IMAGE (WARPER)

DESCRIPTION: This process manfpulates (warps) the Digitized Sub_rrame by
using the Manipulation Polynomial.

INPUTS: Digitized Subframe
Manipulation_Polynomial

OUTPUTS: Warped_Subframe
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4.4.2.3.5 CONVERT DIGITAL FRAME TQ ANALOG

DESCRIPTION: This process converts the Warped Subframe from a digital to
an analeg signal,

INPUTS: Warped_Subframe

OUTPUTS: Seeker_ Video
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4.4.3.1 INITIAL CONDITIONS

DESCRIPTION: This process begins the simulation. It retrieves the
starting position reference from the Initial
Simulation_State Vector, and uses the Historical Position_
Reference to retrieve the Historical Gf¢ “1ssi1e Coord1nates,
which are then issued to the missile s “ar &S an
Initial_GCS_Missile_Position. The Init:. Tink_
Information contains the Initial_GCS _Thruel. :
Simulation_Phase Type is issued to designate .r.. :-ase
of the mission being simulated.

INPUT: Initial_Simulation_State_Vector
Inftial_Uplink_ Information
Historical GCS M1ssi1e Positions
Initial GCS M15511e Position
Initial Phase _Type

OUTPUT: Initial GCS_Thrust




DESCRIPTION:

INPUT:

QUTPUT:

B~25

4.4.3.2 DETERMINE ENDING CONDITIONS

This process receives a Simulation Phase Type designating
which phase of the missior is being simuTated, and Final_
Phase_Conditions containing the parameters terminating
that phase. Mission results for .each phase are:
- 1) Cruise phase - navigation parameters,

2) Target area phase - missile coordinates,

3) Lock-on phase - projected seeker coordinates,

4) Impact phase - ‘rpant coordinates.
Additionally, the prociss monitors the current Altitude
and number of Fiber Turns continuously during the simulation
to determine the occurence of an impact and maximum distance
of flight, respectively. In either case, mission results
reflect the manner in which the simulation terminated.

Current_GCS_Missile_Position
Simulation_Phase_Type
Final_Phase_Conditions
Altitude

Fiber_Turns

Mission_Results
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4.4.3.3 DETERMINE INITIAL SPEED & HEADING

DESCRIPTION: Initial GCS Missile_Velocity i{s determined by integration
of InitTal_GCS_Thrust. ‘

INPUTS: Initial_GCS _Thrust

OUTPUTS: Initial_GCS_Missile_velocity




DESCRIPTION:

INPUTS:

QUTPUTS:

PSUEDOCODE :
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4.4.3.4 RETRIEVE HISTORICAL DATA

Retrieved the historical missile information and video
database parameters necessary for the initialization of a
missiie flight simulation.

Historical Data File
Historical_Position Reference

Historical GCS Missile Coordinator
Historical Best Fit Frame_Number
Hitorical Zoom Position
Historical_GCS_Seeker

Upon recfeving an Historical_Position Reference,
Retrive Historical Data
Derive Historical BGCS Missile _Coordinates from
Retrieved_GCS Seeker_Position
Issue the folTowing:™
Historical GCS_Missile_Coordinates
Historical_GCS_Seeker_ Position
Historical Zoom Position
Aistorical_Best Fit Frame Number




A/D conversion

CAl

CGl

Cruise

CW
CW_Ref

D/A conversion
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GLOSSARY
Analog to Digital conversion

Computer Assisted Instruction. The presention of
information, such ts pages of text, timed frame
sequences, or video frames, where no scoring or
record keeping is performed. CAI segments generally
preceed or follow an assessable segment and serve
introductory, explanatory or feedback purposes.

Computer Generated Imagery.

This is the second phase of the mission training.
During this phase the training consists o¢ the system
deviating a navigational or flight parameter and
assessing the gunner's ability to restore the
parameter correctly within the time allowed.
Courseware

Courseware references

Digital to Analog conversion

DMG Digital Map Generator.
DPG Digital Perspective Generator.
GCS Cunner Coordinate System. The coordinate system with

FOL-Uplink/

respect to the launch site.

Fiber Optic Uplink/Downiink. MWithin the context of

Downlink the ET FOG-M specifications, the FOL is a data flow
over which the communication between the missiie and
seeker simulators and the operational system occurs.
Impact This is the fifth and final phase of the mission. The
training )
Launch This 4s the first phase of the mission. 1¢ is supervised
from the operational system, just as it would be during
an actual mission.
Lesson A lesson is made up of topics. There are generally two

types of lessons: dinstructioral and simulation. CAI and
PTT are instructional, while MFS s simulation. When al)
of the topics 1i. a lesson are passed, the lesson is
considered passed and so marked on the training records.




Lock-on

M/C

MCS

MFS

Mission

M/S

PoP

P/0

P/F

PIT
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This s the fourth phase of the mission. The gunner

is expected to locate and mark targets on the ground.

The assessment consists primarily of determining whether

or not the cross hair position is within a specified

target radius. ‘

Multiple Choice. A multiple choice seoment {is a series
of multiple choice questions. Each c.::7fon is
considered to be a subsegment of the ™. . segment.
Multiple choice questions are divided intuv POP type
questions and Keypad type question. PDP type questions
use POPs, the advance subfunction key, and the fire
switch as the means for gunner response. These devices
are usually grouped logically during a launch phase, and
are used for an M/C test on the launch system. Keypad
subsegments are structurally simpler, involving only a
video display and a set of keypad choices. '

Missile Coordinate System. The coordinate system with
respect to the missiie; formed by the main axis of
the missile and the two perpendicular fins.

Mission Fidelity Simulation. A full or partial
simulation of the FOG_M missile, from launch to impact,

A missfon can consists of repeated mission segments of
the same type or an ordered list of mission segments.
A missicn can begin or end with any segment, but end
phase number cannot precede the beginning phase number,
and all segments in between must be run sequentially
and in order.

Multiple Static. Refers to a two dimensional P/D
segment in which prompted targets (map symbols) are
to marked by the gunner on a digital map. There may
be up to fifteen targets markable during any segment,
but the targets are constrained to be stationary.

Programmable Display Pushbuttons, located the gunner
console and used during launch.

Point-Disk. Refers to a particular kind of training

in which the joystick is used to manuever crosshairs
across a video image. Targets are marked ¢+ hit by
centering the crosshairs over a targe- :-. pulling the
trigger. Targets must be marked wit - : circle formed
by a central point in the target anc = specified

radius (error). tach trigger pull counts as a response.

Pass/Fail.

Part-Task Training. PTI consists of the practice of




SCS

S/0

Segment

Subsegment

SV

Target_Area

Topic
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manipulative skills (hand-eye) and all phases of skills
from launch to impact (example: the P/D probiem).
Seeker Coordinate System. The coordinate system with
respect to the missile seeker.

Single Dynamic. Refers to a two dimensional P/D target
tracking segment in which the gunner uses the joystick
to manipuiate a set of cross hairs over a geometric
figure on the CRT, Each figure constitutes a
subsegment. The segments come in four levels of

based on the speed, size, and shape of the geometric
figure.

The smallest assessable portion of any topic for which
trafning records are kept. Assessment is performed on
the graded subsegments for M/C and Pt-Disk, or upon
termination of a simulation,

The smallest gradeable portion of a segment. For M/C,
a subsegment is a single graded question, and for
Pt-Disk, it is a single trigger pull.

State Vector. The state describing the operational
or simyulation system at a particular point in an MFS
sinulation. Used for evaluation or initialization
purposes.

This is the third phase of the mission. The missile
is in fiight and the gunners task is to navigate

the missile to a target area. The target area is
considered found when the missile coordinates are
within a specified target area.

Topics are breakdowns of lessons into logical modules
which are then taught individually. Topics are menus
composed of items or segments. When all of the
component items or segments are passed, then the
topic is considered passed.
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