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- equipment, facilities, and procedures that make up the TTS SIMCAP. :
The components of the TTS SIMCAP are assessed with regard to seven
.characteristics for an ideal SIMCAP:
i _§. The general information processing functions required to
coordinate artillery fires.
o £. Man's information processifg capabilities,
;9“ ¥. The characteristics of the information processing interface.
&. Characteristics of combat situations. /
- .. Meaningful operator performance measures,. .
b;' ' §. Modifiability of operator/commander con oles, i A
© ¥. A readily programmable and expandable computer to operate
the SIMCAP.
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BRIEF

Requirement:

To develop a modest capability of simulating tactical data systems for
determining the criticality and difficulty of learning and retaining
operator/machine transaction skills. The simulation capability was to be
used in a larger effort to determine whether or not such difficulties can
be anticipated and reduced, and whether they are inherently hardware,
software, or human problems.

Procedure:

Originally, it had been intended (1) to perform an analysis of the
operational context within which learning and retention difficulties would
be identified and targeted for research and (2) to use a commercially avail-
able microcomputer as the basic equipment around which to develop a simula-
tion capability. Instead, the context analysis was deleted from the effort
and the TACFIRE Training System (TTS) was substituted for the microcomputer
as the basic equipment for the simulation capability (SIMCAP). A validation
effort was undertaken to shake down and debug the equipment, facilities,
and procedures that make up the TTS SIMCAP,

The components of the TTS SIMCAP were assessed with regard to seven
characteristics for an ideal SIMCAP:

1. The general information processing functions required to
coordinate artillery fires.

2. Man's information processing capabilities.

3. The characteristics of the information processing interface. -
4. Characteristics of combat situations.

5. Meaningful operator performance measures.

6. Modifiability of operator/commander consoles.

7. A readily programmable and expandable computer to operate
the SIMCAP,

Findings:

With regard to the conduct of the validation study, an insufficient
amount of meaningful data was generated to allow for statistical analysis
of the results,

With regard to the review of the components of the TTS SIMCAP, they were
found to be severely deficient on all seven characteristics for an ideal SIMCAP.
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Utilization of Findings:

Findings from the review of the TTS SIMCAP components may be useful in
conceptualizing, designing, and using other simulation capabilities intended
as vehicles for studying human factors problems in command, control, and
communication systems. The characteristics of an ideal SIMCAP point to the
need to go well beyond just a physical capability for simulating the
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2 man/machine interface. System context and human information processing

- characteristics must be taken into account by such simulation capabilities
'Q . 1f fully useful results are to be obtained from them.
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S
RN BACKGROUND
o l! This project was intended to have been part of a larger effort (1) to
. identify the man-machine transactions that could cause difficulty in the
.- acquisition and retention of skills required to operate Army Field Artillery
A ij Tactical Data Systems (AFATDS) and that are related to the software-generated
Y- interface characteristics of the systems and (2) to develop ways of countering
these difficulties. An AFATDS is a command, control, and communication
b | system (C3) used to coordinate requests for and delivery of field artillery
N fires in combat situations. The first generation AFATDS is the TACFIRE
(} system. However, this project addresses both current and future AFATDS.
ﬁ: N, The objective of the larger effort and of the project is to anticipate the
SO kinds of skills required to use different software approaches that could
- cause acquisition and retention difficulties and that have a significant
=l - impact on the operation of the system. Some kinds of skills are more diffi-
TN cult to learn than others. If these difficulties can be identified, then
e they might be countered either through software designs or through special
ﬁ training designs and/or printed skill performance aids or by means of
2 i personnel assignment policies.
b The larger effort of which this project was a part was proposed to
A contain a preceding subtask to develop the context within which acquisition
}2 N and retention difficulties would be identified and targeted for research.
v This subtask was to consist of three steps:
1. Develop operator performance criteria that are based on or
- S reflect the mission effectiveness of the system.
C
;: :} 2, Develop situational measures that are based on the mission
v st demands placed on the system,
-ud
] 3. 1Identify the significant error-likely situations for AFATDS
A operators.
r. o
4
': e The first step was seen as providing a necessary basis for the rest
i j of the effort in order to focus analysis on those difficulties that are
v most significant for system effectiveness. Those difficulties that have
significant impact on system effectiveness would be given higher priority
"N for investigation than those that have little or no impact on system effec-
- > tiveness.
: N The second step was to have developed situational measures based on
e o mission demands placed on the system. Operator performance should be
- assessed within realistic combat scenarios. The situational measures pro-
.- vide a means of specifying such scenarios. However, all scenarios are not
- o equally difficult. Hence, it is also desirable to be able to scale scenarios
. by difficulty in order to compare the performances of operators operating
- against different threats in different environments.
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The third step was to identify particular software design options from
the literature and by means of rational and theoretical analyses that appear
to have a high operator error potential with regard to those kinds of errors
that are significant for system effectiveness. This step was to help ensure
that the operational scenarios for use in the experimental studies would ex-
pose the operators to situations likely to result in errors of selected
kinds. Having a firm idea of the potential range of the independent var-
iables under study would permit scenario development to be driven by data
requirements rather than by happenstance.

The three steps in the first subtask were to have provided (1) the con-
text within which to develop an experimental simulation capability (SIMCAP)
and (2) the context within which to formulate hypotheses for experimental
investigation. This report only describes the development of the simulation
capability itself.

The three steps of the first subtask were not performed. Hence, the
operational context within which to design an AFATDS operational simulation
was never developed. However, even without this context, it seemed clear
that the SIMCAP would have to be capable of emulating the software-generated
interface characteristics of the existing TACFIRE, of future TACFIRE hybrids,
and of future AFATDS alternative design concepts. Furthermore, it seemed
clear that an actual TACFIRE system would not easily provide the capability
to explore the full range of possible software-generated interface charac-
teristics of future AFATDS alternatives. Without a doubt, the first genera-
tion of a system will be limited because it invariably represents the least
advanced application of a developing technology.

In addition to developing an experimental AFATDS SIMCAP the project was
to conduct an initial series of studies to validate the SIMCAP facility.
Validation, in this context, assesses the extent to which inferences drawn
from the use of the SIMCAP would be similar to those drawn from similar data
obtained through use of a real system--either the existing TACFIRE or some
future AFATDS alternative. Since the TACFIRE is the only alternative that
currently exists, the TACFIRE 1is the only available choice as a validation
criterion.

Emphasis during the part of the project covered by this report was to
have been on the design and validation of a SIMCAP. Ounly that research re-
quired by the validation was to be conducted at this time. Hence, there
was no need to develop an extensive SIMCAP for processing large numbers of
experimental subjects.
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RATIONALE FOR THE SIMCAP DESIGN
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Originally, it had been intended to use a microcomputer as the basic
equipment around which to develop a simulation capability. Four reasons
were cited by the SIMCAP designers for selecting the existing TACFIRE

~

.(A )

;ﬁ{ o system instead as the hardware vehicle for the SIMCAP:
-:1:-2 =
et 1. The TACFIRE terminal was deemed to be radically different
‘ - from any microcomputer keyboard because it contains special
o character keys not found elsewhere. Furthermore, these special
:i: character keys are not all on the keyboard. Some of them are
‘:°\ . located on vertical surfaces on the console rather than on the
:;ﬂ 5 keyboard itself. Some of the special characters--such as the
"SRRI end of text symbol--are not found on any other system.
f‘; <! 2. The actual TACFIRE hardware would create a certain amount of
tf& o~ realism or face validity for subsequent research studies.
o
;:3 o 3. The staff needed experience with the actual TACFIRE system.
1A
s 'i 4, The TACFIRE Training System (TTS) was available for research
:fﬁ use. Since the TTS has eight artillery control console (ACC)
‘*3: : operator positions and six variable format message entry device
NN (VFMED) operator positions tied to one computer, it would make
.:k it possible to collect data on a number of subjects at once.
s li Although a microcomputer had already been purchased for the SIMCAP, the
f:ﬂ use of the TTS made it unnecessary, since the TTS already contained its
NI own computer. This reasoning essentially equated the physical components
O of the SIMCAP to the TACFIRE Training System (TTS). For this reason, this
DO version of the SIMCAP will be designated as the TTS SIMCAP to differentiate
o it from other possible SIMCAPs.
o2
‘a: CHARACTERISTICS OF THE TTS SIMCAP
b
e
— The TTS SIMCAP consists of the following parts:
7 gj 1. The actual TACFIRE equipment consoles used at the two operator
L positions--the ACC operator position (eight stations) and the
L. VFMED position (six stations).
= a 2. The TACFIRE computer equipped with a larger memory.
f§5 . 3. The enhanced PLANIT computer language for programming the TACFIRE
2 D computer. PLANIT is a complete authoring language and operating
oA system for computer assisted instruction.
W
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Q) e 4, The dependent variables made available by the TTS SIMCAP, These
~ variables are largely determined by the student record capa-

" ¥
s

-~
Y

bilities of PLANIT.

o

7 The TTS SIMCAP consoles

::) v

- f: The TTS based SIMCAP uses the same consoles used in the existing TACFIRE
o system. It possesses the same displays and controls used in the TACFIRE.

The focus of the SIMCAP design was on the ACC (Artillery Control Console)
bt operator. FM 6-1, Field Artillery Tactical Fire Direction System, TACFIRE
. Operations describes the ACC as follows:

< This console is the portion of the battalion set used by the people

controlling processing in the computer group. The ACC has two display

scopes: one for displaying messages from external sources and results

of processing and one for selection of formats and initiation of

processing. The ACC is the TACFIRE device that must be checked for

system functioning. The ACC is operated by the fire direction

sergeant/artillery control console operator (ACCO)(E6, 13E). He

- is supervised by the fire direction officer (CPT, 13A) and/or the

" assistant S3. These personnel make decisions agreeing or disagreeing
with TACFIRE solutions, operate the ACC, and insure that the system

e
s T s
.

5 :"_/ 1‘ #‘!‘
o

}5 . is working properly. The FDO must be physically near the console to
j! " tell the ACC operator what action to take on the various messages L
N processed. The ACC operator can cause computer action, transmission

vty

. of information to remote devices, and operation of other associated
{ " equipment. The ACC operator is alerted to errors and violations by
T displayed computer warnings.

. i- In addition to the ACC the operator has an electronic line printer (ELP)
- located just to the right of his console.
- The ELP provides a paper printout of the results of action accomplished
oy :ﬁ by the computer. These printouts are used to review earlier computer
;: actions and to provide copies of data stored in computer memory to 1
Ly - interested personnel.
) ',
- ..'.
s v The TTS SIMCAP Computer
f ~ The computer uses several mass core memory units (MCMU), each of which

3 -~ provides a capacity of approximately 130,000 computer words (bytes). The
computers used in battalion TACFIRE installations contains three MCMU.
However, the version used in the TTS has been enhanced beyond this level.
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The Enhanced PLANIT Computer Language

PLANIT contains a number of operating modes. In the system mode, the
operator is able to create listings of PLANIT programs, read PLANIT programs
from magnetic tape or write them to magnetic tape, shut down designated
terminals, list student records, create history tapes, and delete programs
and student records. In the command mode an author is able to create, edit,
and run lesson programs and a student is able to run a program that has been
released for student access. The control mode is used to run lessons which
have complete control of the students terminal and determine where the output
is to be written (top screen, bottom screen, or ELP). However, PLANIT lessons
are typically run in the lesson mode. Although the lesson mode does not pro-
vide the control over outputs provided by the control mode, it does provide
other desirable characteristics such as allowing the student to operate the
system in a calculator mode.

PLANIT lessons are divided into sections called frames. The basic frame
is the question frame. The question frame controls the presentation of text,
the processing of answers to questions, and branching to subsequent frames
based on the answers to the questions. Control mode processing uses question
frames, programming frames, and decision frames. The latter two define
functions and subroutines as well as playing a role in the presentation of
text and in branching.

The answer section of a question frame contains a list of possible
answers prepared by the author. Each of these answers has an identification
’ label. Answers which the author deems to be correct are marked with a "+"
after the label.

The PLANIT studant record is a special file created by a PLANIT lesson
to record the student's performance on that lesson. The student record
normally records the answer to question frames only. The amount of time in
each question frame is recorded in minutes and seconds along .with the answer
label. 1If a student's response matches one of the labeled answers in the
answer section of the question frame, the label appears on the student record
for that frame: Correct answers are marked with a plus. If the student's
answer was not anticipated by the author, a "-" appears on the student record
for that frame. In addition, the student record records the time and date
the lesson was started and the time and date it was stopped. If the lesson
was restarted, that is also indicated on the student record. At the end of
the record, the total number of right and wrong answers to the question frames
is given along with the total amount of time spent on the entire lesson.

A PLANIT history tape can be created to save the contents of the entire
computer memory including all of the student records. If practice on a lesson
is interrupted, the history tape allows the operator to restore the system
at a later time to the same condition it was at when the lesson was interrupted.
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The Dependent Variables
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The dependent variables available in the TTS SIMCAP are determined
largely by the information provided by PLANIT,.

1. Number of question frames to criterion. Since the PLANIT student
records contain the exact sequence in which question frames were
presented to each student, a simple count can be obtained of the
number of frames required by a student to reach the training
criterion.

2. Total training time to criterion. Since the PLANIT student
record records the time spent in each question frame by each
student, total time can be obtained by summing the individual
times for all the frames.

3. Number and types of errors. The PLANIT student record only
records the content of responses that have been anticipated
by the author. It was not considered possible to anticipate
all of the ways in which students could make errors to each
and every question frame. Consequently, it was decides to use
the ELP located at each student station to record the exact
response the student transmitted to the computer. After the
student has finished a lesson, the printed ELP records can be
examined and errors classified and counted.

The last two dependent variables were determined by an artificial response
keyed by the student. It was desired to separate the time it took a

student to decide what action to take from the time it took him to actually
perform the action. That is, it was desired to measure the student's
decision time separately from his performance time to each question frame,

In order to obtain these two measures, two button lights on the switch panel
assembly were used. At the beginning of a question frame, the message

“PRESS 'PRIORITY MESSAGE' WHEN READY TO CONTINUE" appeared in the top screen.
When the student pressed the priority message button the message light went
off, the message in the top screen was replaced with a problem scenario

with instructions, the message "PRESS 'ILL. SW ACTION' WHEN READY TO PERFORM
TASK" appeared on the bottom screen, and the illegal switch button lighted
up. After reading the scenario and deciding what to do, the subject pressed
the illegal switch action button. This action caused the light in the button
to be extinguished and cleared the bottom screen so that the student could
call up a format or replace the message on the bottom screen with the initial
menu, depending upon the particular experimental treatment. This procedure
required the preparation of two question frames for what would ordinarily
have required only one. Each ordinary question frame was reconstituted as

a palr of frames. It resulted in the capability to measure two additional

dependent variables:
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4. Decision time. This was measured as the elapsed time from the
presentation of the scenario to the student's pressing of the
illegal switch action button (the second button). This time was
recorded on the student record as the elapsed time for the first
question frame in each pair.

5. Performance time. This was measured as the elapsed time from
the student's pressing the illegal switch action button to the
end of the overall question frame as seen by the student. This
time was recorded on the student record as the elapsed time for
the second question frame in each pair.

CONDUCT OF THE VALIDATION EFFORT

The Purpose of the Project

The effort which was undertaken apparently was intended to begin a
program of research into the training implications of various AFATDS con-
figurations without concern for validating the TTS SIMCAP. This initial
effort was conducted largely as a shake down or debugging of the equipment,
facilities, and procedures that made up the TTS SIMCAP. However, the effort
was intended to be more than just an exercise of the TTS SIMCAP since three
performance treatments were developed and applied within an experimental
design.

Three groups of subjects were trained in four different tasks performed
by ACC operators. Each group received a different performance condition:
(1) One group was trained to fill in the standard mission formats used in
the existing TACFIRE system, (2) one group used the same formats but was
also provided with a printed job aid to use during both training and per-
formance, and (3) one group was provided with specially designed menus in
place of the conventional formats on the lower screen,

Method

1. Subjects. Thirty-nine (39) subjects initially entered the project.

Data was collected from only 34 subjects. They ranged in rank from E-1 to
E-6 with the majority having a rank of E-1. None of the subjects had had
any prior TACFIRE training, but all were artillerymen representing a variety
of MOS,

2, Performance conditions, Each subject was administered one of three
different performance conditions. Each subject received the same performance
condition in both training and testing.

a. Standard TACFIRE formats without any job aids. These formats
require the operator to enter information into the appropriate
blanks in the format on the screen by means of the keyboard.
The blanks are labelled with abbreviations which designate the
kind of information required.
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b. Standard TACFIRE formats with job aids similar to those found
in standard TACFIRE manuals (e.g., TM 11-7440-253-10-3) except
that they had been specifically tailored for the four tasks
selected for training and performance evaluation.

¢c. A menu selection system which in most instances simply required
the operator to move the cursor to his choice in the menu and
press the transmit button, Occasionally, a menu would request
a typed entry.

In both the format and menu conditions, the cursor is moved from one field
or menu choice to another by means of tabbing.

3. The tasks. Four ACCO tasks were selected as the performance vehicles
for the project:

a. Build an ammunition and fire unit (AFU) file. This is reputed
to be a very simple task consisting of but one format line.

b. Create an on-call or fire plan target list,
c. Initiate a fire mission.

d. Establish a fire unit in the AFU file. This is reputed to be
one of the most difficult, if not the most difficult of the
TACFIRE tasks. This task is performed when the fire units are
initially setting up. Map coordinates of the various fire units
are recorded along with the amount and type of ammunition, type
of weapon and model, meteorological data, and zone of responsibility.

4. Training procedures. All subjects were given group instruction at the
beginning of training on what a format or menu consisted and how each was
used. Different performance conditions were run at different times, so the
subjects saw only the one condition which was being administered to them.

Following the group instruction on the formats and menus, subjects
received group instruction on the physical operation of the ACCO terminal.
This instruction covered such points as the need to reset the cursor before
sending or composing a message, the cursor movement buttons, the EOT
(end-of-text) key, the tab key, the erase key, etc. After this instruction,
each subject was allowed approximately eight minutes to '"play" with the
buttons on the console.

All subjects in all performance conditions were provided with a Table
of Legal Entries to use during training and testing. These tables were taken
from Field Artillery materials to provide the subjects with the legal entries
for some of the format and menu fields. The entries were for weapon and
model, ammunition, and target types and subtypes.
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:i D Subjects in the Aided Format condition also received a copy of the
';{"\ job performance aid developed for this condition. A copy of the job per-

formance aids 1s presented in Appendix A.

NSNS A lesson was developed for each of the four tasks. Each lesson was
N divided into three section: (1) A pretest section, (2) an instruction and
_{: =< drill section, and (3) a posttest sectionm.
SN
A The pretest section was included to determine how well a subject could
- perform without any formal practice. The question frames in this section
{x Re did not provide feedback for correct responses. If the subject made an
;? < error, he would receive the message '"YOU MADE AN ERROR" and nothing more.
n“.‘
) > The instruction frames presented informational material explaining the
o use of various mnemonics (formats and menus), what the various options stood
for, how the system used various types of information, and so on. The in-
N EEN struction frames might also require a subject to enter specified information
A :: into the system, but the information was not placed in a scenario context.
::i The drill frames presented the subject with a scenario and instructed him
.:; i to fill out a specific format field or to make a menu selection. In both
types of frames, feedback was given only for incorrect responses. It was
AN partially corrective feedback in that it told the subject what the correct
%} . response should have been but did not explain why; that is, it did not correct
~ﬁ¥ }: the subject's misunderstanding.
N W
%3 The posttest section of each lesson contained four posttests. If any
II one of the posttests was completed correctly on the first trial, the subject
1 .. terminated the lesson. Otherwise, the subject progressed to the next posttest.
':? If the fourth posttest could not be answered correctly after the first trial,
i: - the subject was transferred back to the beginning of the main lesson section.
}: iﬂ He was required to repeat the entire lesson before attempting the posttest
by again.
N ! The posttests used the "illegal switch action" button to separate de-

A D cision time from performance time as previously described. At the beginning
of a frame, the subject was presented with a scenario. In some frames the
vy subject would be instructed as to what format or meny to call up. More than
one format field or more than one menu were always required to respond to a
scenario. If the subject's response was incorrect, he would receive a message
like "YOU MADE AN ERROR, TRY AGAIN." The subject could not leave the frame

ST
:b ) until the correct response was made.
SN
! . 5. Experimental procedures. The experimental effort was conducted over a
2P five week period. On the first day of each week a new group of subjects
. o arrived. In the initial session with each group of subjects they were oriented
% to the TACFIRE system (what it is, its mission, and so on) and they were
{: :{: oriented to the SIMCAP (a performance test bed for alternative AFATDS and a
b o vehicle for AFATDS related training and performance research). The group
?j instruction on formats or menus and operation of the terminal followed the
3
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k”: N orientation. Various administrative activities were counduc.ed during this
bﬁ R first day and subjects were administered a typing test and a reading com-
Lfi. prehension t est. Subjects then began the training program. However, no
ll pretests or posttest were administered during the first two weeks.
;: a Each subject proceeded through the pretest, training, and posttest at
ﬂ\ - his own rate. Subjects proceeded to each subsequent task as soon as they
%? ot finished the preceding task.
T
Results
' ™
? > Although the effort was designed as an experiment, many components of
.i the project were not in place at the beginning of the effort. For instance,
;* e pretests and posttests were not introduced until the third week. The PLANIT
S5 lesson programs still had many errors in them. These errors frequently led
| == to subjects (1) being held in a lesson frame even though their responses were
- correct, (2) being advanced to the next lesson frame even though their re-
. :; sponses were incorrect, and (3) being presented with incomplete or erroneous
SN scenario information. The researchers spent much of their time responding
}: to the occurrence of these errors and correcting the programming that pro-
A duced them,
pp “ The administrative difficulties described above greatly interfered with
{3 I the subjects' progress during the first half of the project. No subject was
R able to attempt all four tasks until the fourth week of the project. And no

subject completed all four tasks during the entire project. Comnsequently,
complete data was not collected for any of the three performance conditions.
l' At the end of the week they were released regardless of how far they had
- progressed on the four tasks. No more than nine (9) subjects completed any
" one task in any of the performance conditions. Many tasks in some performance
) conditions were completed by only two (2), three (3), four (4), or five (5)

< fa subjects. The changing conditions during the project and the very few number
S of subjects who completed many of the task/condition treatments mitigated
» against any statistical analysis of the results.
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REVIEW OF THE RATIONALES UNDERLYING THE SIMCAP DESIGN

Concept for an AFATDS SIMCAP

The TTS SIMCAP appears to have been conceptualized simply as a context
for training and performance research with the existing TACFIRE system. The
emphasis on "realism" to TACFIRE precludes investigations of radically
different AFATDS alternatives. It would have been more useful to conceptual-
ize the SIMCAP as representing the behaviorally significant software-generated
interface characteristics of a population of current and future AFATDS. This
would have led to the identification and analysis of the necessary functional
characteristics of any and all AFATDS and the early identification of ad-
vanced equipment technologies for performing these functions. In this way
the SIMCAP could have been used as a way of anticipating AFATDS alternatives
rather than being locked into the existing TACFIRE.

An AFATDS is basically an information processing system. In its crudest
form, all the information processing functions of an AFATDS are performed by
human beings. As the systems become more and more sophisticated, equipment
is introduced to perform certain of these functions. Thus, the commander
of a Roman ballista unit may have used pebbles to keep track of how many
rounds each of his weapons still had available. He may have scratched
out a representation of the battlefield on the dirt in front of him, showing
the locations of his weapons and the location of potential targets. These
are techniques for supplementing and enhancing his own internal information
processing. They constitute the equipment components of a very crude AFATDS.
The TACFIRE system is a much more sophisticated method for enhancing a com-
mander's own internal information processing. But the information processing
functions performed in each of these instances are essentially the same.
Hence, it would appear that the general pattern of information processing
functions required to coordinate artillery fires is a common component of
all conceivable AFATDS--past, present, and future,.

Man would also appear to be a common component of all conceivable
AFATDS, although man's role in the system may become more and more circum-
scribed as the equipment becomes more and more sophisticated. As the systems
become more sophisticated, the equipment takes over more of the information
processing functions.

As equipment technology advances, equipment can be designed to perform
some information processing functions more effectively than man. In fact,
the basic problem faced by system designers is to allocate information
processing functions best performed by equipment to equipment and to allocate
information processing functions best performed by man to man and to design
an optimum information processing interface to join the human and equipment
components of the system. Of these two types of components, man is the more
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constant, the less amenable to changes in basic capabilities. Hence, the

rest of the system components and the interfaces should be designed to serve

man. An optimum equipment interface should provide man with information

displays formatted to fit his information processing requirements and the

controls should be designed to accept the natural formats of man's information
outputs. It follows, then, that one major information base for designing an
AFATDS or an AFATDS SIMCAP would be a catalog of man's capabilities for per-

AN forming the various information processing functions required by an AFATDS.
) - All too often system designs are developed in the inverse manner:
',‘«Q Equipment is designed on the basis of existing equipment technology and man

is forced to fit the equipment demands. System design should not proceed by
putting man into the loop as an afterthought. Initially, man is the entire

}: loop. Equipment should be introduced only to relieve man of responsibility

-~ for those segments of the loop that equipment can perform better. But before

7 we can know whether or not to assign a segment to equipment, we first have to
= identify all the functional segments in the loop and determine man's capability
X to perform each one.

Components of an AFATDS SIMCAP

We have identified three basic components for designing an AFATDS SIMCAP:

}- 1. An identification of the general information processing function
-~ required to coordinate artillery fires.
l 2. A catalog of man's capabilities for performing each kind of

information processing function.

o 3. An identification of the functional characteristics of the
information processing interface between the human and equipment
components of the system. Our concern here is with specifying

& the functional characteristics of display and control formats

- and contents that meet the information processing characteristics
v of human beings.

~J None of these components was included in the TTS SIMCAP.

Artillery units and AFATDS operate in real combat environments and real
. combat situations. The significant characteristics of these environments and
o situations need to be identified so that they can be properly represented in
SIMCAP scenarios. In addition, the characteristics that define system
effectiveness in these environments need to be identified. How else are we
- to judge performance in a given scenario? Now we can add a fourth component
= to our SIMCAP:

4, A specification of the more likely characteristics of the real
combat environments and situations in which AFATDS systems will
operate and a specification of the characteristics of effective
system performance in those environments and situations.
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Lij ;i No mention is made in the TTS SIMCAP regarding the source or development
"y or representativeness of the scenarios used in training and testing.

The primary function of a SIMCAP is to assess human performance. In

A
I8

K2 order to assess human performance, the performance must be measured and
u}i valued. The characteristics or consequences of human performance that we
SO observe and record and analyze constitute the dependent variables of the
;%: i SIMCAP. But measures which do not possess known significance cannot be
" valued. In an AFATDS, we are only concerned with measuring those charac-
- teristics of human performance which can be shown to contribute to or de-
Q' b tract from gsystem effectiveness. The only way to establish the significance
N of such measures is to relate them to the characteristics of system effec-
) tiveness in combat environment and situations. The operator performance
25; :: measures can be related to characteristics of system effectiveness in either
D L of two ways: (1) They can be derived from the characteristics of system
i effectiveness or (2) they can be shown experimentally to contribute to
o characteristics of system effectiveness--or both. We now have a requirement
; A for another component for an AFATDS SIMCAP:
Pe:
% 2 5. A set of dependent variables (operator performance measures)
b " for measuring and valuing human performance in the AFATDS which
are either derived from or experimentally related to the charac-
RY teristics of system effectiveness in combat environments and
o tn situations.
5 SR
{: The dependent variables specified for the TTS SIMCAP were apparently selected
- I' simply because they were available by the PLANIT programming language. These
" ! dependent variables are indeed measures of human performance, but there is no
W way of ascribing value to differences among these measures. Is one kind of
7oA error as damaging to system effectiveness as another ¥ind of error? 1Is a
;} -ﬁ given improvement in operator response time worthwhile in terms of its cost
aj - and its effect on system effectiveness? Without a system for valuing changes
" in human performance, we could waste research resources in trivial efforts.
j :3 Finally, we arrive at the equipment components of a SIMCAP. Clearly,
) a SIMCAP will require display and control consoles for operators and com-
LN manders. Such consoles should be capable of simulating the information
I processing characteristics of the man-machine interface in whatever ways
y as are suggested by existing and forseeable equipment technologies. What
< kind of information content is needed by the operator and at what level of
R abstraction? How should such information be represented and formatted?
v What kind of information content is produced by the operator and how does
ﬁ: he represent and format it? We need displays and controls that are flexible
’ Q: enough to allow us to alter the characteristics of the information exchange
S at the man-machine interface. The physical displays and controls that make
« up the operator/commander consoles constitute the sixth component for a
VRS SIMCAP:
o
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6. Operator/commander consoles consisting of displays and controls
whose information processing characteristics can be modified to
represent the potential characteristics which might be provided
by developing equipment technologies.

The TTS SIMCAP adopted the consoles and their associated displays and con-

N trols provided by the first generation AFATDS--the TACFIRE system. Such a
RO choice provides very little capability for simulating future systems and the
* potential of future equipment technologies. For instance, the existing
TACFIRE ACC does not provide a means for representing data graphically or

E? for allowing the operator to respond by using a light pen to indicate a
© oA location on the screen. This technology exists now but could not be tested
on the TTS SIMCAP. It is certainly reasonable to believe that graphic repre-
N sentations are much closer to the manner in which battlefield information
oA is naturally represented by human beings in their own internal information
processing. But the TTS SIMCAP is not capable of supporting such research.
1w
f: . The equipment components of a SIMCAP must also include ways of scheduling

and controlling information displays and ways of recording operator/commander

performance. The physical SIMCAP must clearly be designed around a computer.

ii The computer should be readily programmable and expandable to meet future
requirements. There are many commercially available microcomputers on the
market now that meet these requirements. The final component for a SIMCAP

X is a computer:

: 7. A readily programmable and expandable computer for scheduling
\ i and controlling information flow in the SIMCAP and for recording
l operator/commander performance.

Apparently, the computer used in the TACFIRE with the enhanced memory provided

:j by the TTS and the PLANIT language was chosen to use in the TTS SIMCAP simply
- because it was available. PLANIT is not a commonly used programming language.
And the TACFIRE computer represents an outmoded computer technology by today's
" commercial standards. A single double sided, double density floppy disk
- drive matches or exceeds the memory capacity of the TTS computer at a
miniscule fraction of the cost. In addition, the TTS is not readily accessible
-5 for research use and it certainly could not be relocated for research pur-
o poses alone.
-~ Applications
\ e 1. Training design. The training design used in the TTS SIMCAP validation
) project does not represent an application of the sophisticatedd training
;} technology available today. It is task based rather than skill based.
& Consequently, it would have been difficult even if the project had been
successfully completed to ascribe differences between the three performance
‘s condition groups to the performance conditions themselves or to differences
}: in instruction. For instance, since all practice was performed on the TTS
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e o equipment subjects in the format conditions engaged in constructed responses
Aiii exclusively whereas subjects in the menu condition engaged principally in
Bl recognition responses. These are two response modes that are known to have
o ll different effects on learning, retention, and performance. Recalling
e (reciting) the content of formats or menus could have been practiced as
inj , gseparate skills under similar conditions before beginning whole task practice
{t: N on the simulator. This would have greatly diminished the differences in
}}j - practice conditions for the two kinds of performance conditions and it also
would have made training more efficient.
7.
t{{ - The task based approach to training was not efficient with regard to
" use of the TTS. Each student used a station on the TTS for all the practice
’j - in which he engaged to learn the tasks. If the tasks had been analyzed into
NN o subordinate skills, practice on most of the skills could have been done on
- paper simulations. Students would not have begun whole task practice on the
yo TTS until they had mastered the subordinate skills. This would have greatly
- reduced their need for whole task practice and, consequently, would have
_:}5 . reduced the demand for expensive TTS equipment.
aha!
:*; vo 2. TTS SIMCAP validation. The selection of the TTS as the vehicle for the
SIMCAP confounded the design of a project for validating the SIMCAP. If

-i‘ the SIMCAP configuration is identical to the existing TACFIRE configuration--
N indeed is the same equipment, then there is nothing to validate. The predictor
- conditions are the criterion conditions: Hence, there is nothing to be pre-

.
" -

d
Vet

_5§§ dicted. Under these conditions, the TACFIRE cannot be used as a representa-
RO tive of the population of existing and future AFATDS to use as the criterion
- condition in a validation effort. The project that was conducted did not

s compare the inferences drawn from performance on the TTS SIMCAP with in-

ferences from similar performances on the TACFIRE. It would have made no
sense to have done so, yet not doing so fails to validate the TTS SIMCAP.
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- BUILD AN AFU FILE

E ;x

1R
‘(— AFU;BUILD; PLAN: ccoeue ; NEWPLN: = o e v - iBUimlclalcalcce ;WPN: cemmme s AMMO: ~- d
" -:\

.:.

. N ]
s

st § : REFERENCE

] SLECT ONE OF THE SUBPROCEDURES BELOV: ' STEP  FIELD ACTION

':.: “: 1

v |™ N - COPY THE ENTIRE AFU FILE (FOR ALL

ﬁ IIR!' UNITS) q FU Enter ficre unit name
P > B - COPY A SPECIFIC FIRE UNIT ONLY

g {88 ¢ - USE WEAPON TYPE TO SELECT FIRE UNITS | Section number

TO cory
- USE AMMUNITION TYPE TO SELECT FIRE
UNITS TO COPY

e Platoon nuaber

oo Battery

e P
&S'.‘t
o

T A T AT T N T e Tt
A AR 3

ot
ARG

§ - USE WEAPON AND AMMUNITION TYPES TO

BT SELECT FIRR UNITS TO COPY '

i ' . Battalion or division

¢
D Regiment, brigade, or
CE . [—_- division
1 e
. 7.
o ] BU:ialalafealean;
i - COPY THE ENTIRE AFU FILE (FOR ALL FIRE | .
. UNITS)
¢
\ .,  REFERENCE i
: ;5:2' FIELD ACTION : C - USE WEAPON TYPE TO SELECT FIRE UNITS TO
(- - cory

1 AFU;,BUILD Call up AFU;:BUILD format

- - REFERENCE
A K ] PLAN Enter existing plan nama fron STEP FIELD ACTION
’ ) which fire units will be .
: e copied {or new plan. 1 AFU;BUILD Call up AFU;BUILD tormat

;{ (Defaull = current situation) :

. 2 PLAN Enter exzisting plan name tr
o NEVPLN Enter name assigned to new which selected fire units
- plan. will be copied for new plan
: ‘ (Default = current situatio
o
< 3 NEWPLN Enter name assigned to new

&b plan
" 3 - COPY A SPECIFIC FIRE UNIT ONLY
oy q WPN Enter weapon type to be use
PR REFERENCE tor NEWPLN. Refer to legal
- Ster  FIELD ACTION entries for weapon and mode
. T (Table A, Page 1)
4 t@ ATU;BUILD Call up AFU;BUILD format
o~
S | PLAN Enter existing plan name from
ko which a spacified fire unit
S will be copied for new plan.

:’ NEWPLL t?!ct name a3ssigned to new Prge 1 of 2 piges
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~."< BUILD AN AFU FILE CCONTINUED)
- R
o4 e
o AFU; BUILD; PLAN: -ccaeo i NEWPLN: -=nnn- iBU:=fofolacloce ;WPN:mmmmem ; AMNO: =3
R
a:q '.-‘:
- .
Lo
'$1 D - USE ANMUNITION TYPES TO SELECT FIRE UNITS | ! REFERENCE
. -+ TO COPY STEP FIELD ACTION
l".! \:.
REFERENCE
: FTEP  FIELD ACTION 3 NEWPLN Enter name assigned to new
s j~'. : plan.
o8 AFU;BUILD Call up AFU;BUILD format '
R i 4 VPN Enter weapon type to be use
% H} PLAN Enter existing plan name fron for NEVPLN. Refer to legal
| which selected fire units | entries for weapon and mode
- will be copied tor new plan. ‘ (Table A, Page 1)
YN (Detault = current situation)
~
S e 3 AMMO Enter ammunition type to be
XA NEVPLN Enter name assigned to new used by (ire units in NEWPL
" l plan , Legal entries are: -
I
oo T4 AMMO Enter ammunition type to be HE = high explosives
. used by fire units in MEWPLN. CH = chemical
) e Legal entries are: ! NU = nuclear
Ol ! Detault « AL (A1l types)
¢! HE = high explosives :
SRy CH = cheamical NOTE: Must be same typa as
R NU = nuclear entered in the APPL
..: Default = AL (all 'yp.’) field of the AFU;UPD
ﬁ:- : message. Also valid
XN NOTE: Moust be same type as with WPN
p entered in the APPL
- tield of the AFU;UPDATE
SR nessage. Also valid
with WPN. '
N
, s
J‘ =4 = USE WEAPON AND AMMUNITION TYPES TO SELECT
) = TIRE UNITS TO cOPY
’
4
NI REFERENCE
¢ \er FIELD ACTION
8 AFUIBUILD Call up AFU; BUILD format |
_.':-' 2 PLAN Enter existing plan name from
o whioh selectad tire units ' A2
E will be copied for new plan
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2 & CREATE AN ONCALL OR FIRE PLAN TARGET LIST

o Y
e NNFP; INST; PLAN: v-vu-o ;FPTGT: -, ONCALL : -, DELETE: -;
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e = v
S > REFERENCE REFERENCE

‘ . STEP FIELD ACTION STEP FIELD ACTION
23 -

SR
%7 SELECT ONE OF THE SUBPROCEDURES BELOV: S  UFFES It desired, enter logical
oo ‘: subscriber name of fire uni?
fadl | Bl - DESIGNATE AND INSTRUCT ONCALL . to be used in tire plan
~er TARGETS against target
“7| "B - DESIGNATE AND INSTRUCT SCHEDULED
::.::: K TARGETS Section number
v !

L7 " Platoon number":

( '.- DESIGNATE AND INSTRUCT ONCALL TARGETS '

gl e Ba b t e Ty

-~ . REFERENCE

':\::. f«:_"EP FIELD ACTION Battalion or division
ICRE | NNFP; INST Call up NNFP; INST format Regiment, brigade, or
4- (¥ division

L PLAN Enter plan nane

e UFEES:w/al=foelem-,

- > ONCALL Enter X to indicate that tar- .

o .::- gets specified at Step 5 are $ OPTIONAL: Perform only if changes in
= oncall targets. Note: Oncall desitred effects or number of volleys in
] targets ate exempt from sched- tttack method tables are required, or i
T ‘ uling instructions such as non-HE shells are used. (Non-HE shells
SN : PRIOR, PHASE, and H-TIME require an entry in the VOL field)

R '

o . TCTS Enter target number(s) EFF Enter percent (0 to 99%) of
iy G desired effects of attack

vy method for targets. Do not

3' . use with VOL

ST

f::.;: - VoL Enter desired numbdber 'of vol

N ) leys (0 to 99). Requiced

a H sntry for non-HE shells. D
= - not use with EFF.

.
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A CREATE AN ONCALL OR FIRE PLAN TARGET LIST

CCONTINUED?

- NNEP; INST; PLAN: - ===~ ;FPTGT: - ; ONCALL: - ;DELETE: -;
= "TCTS: ------ yom———— ymm———— jomm———ymm———— pmemmes mmm s romesms ;
- PRIOR: - ; PHASE: -~ .- i H: =o--;GROUP : ~-=—--  SERIES:---n-- 1-;
UPFES: =/l wloalmm=,=l=dolealmee =]l clen]muca,-]-1I- R Tl At T R Y E T
:? BFP:--;VOL:-=;8H:=ee/m==;F2:--==l~=-<;ANGLE: ~=--d
=~ REFERENCE REFERENCE
tEP FIELD ACTION STEP FIELD ACTION
-
oy .
? 8SH It desited, enter shells to !
e be used against listed tar- | _ DESICNATE AND INSTRUCT SCHEDULED TARGETS
gi gets. If shell entered only
in tirst subtield, it will be ! REFERENCE
.. used for initial and subse- STEP FIELD ACTION
o quent volleys. Refer to
' legal entries tor ammunition 1 NNFP;INST Call up NNFP;INST tormat
(Table B, Page 2). Required ..
. tor non-HE shells. 1 PLAN Enter plan name
. Default = HE.
3 FPTCT Enter X to specity that tar-
i Initial volley gets entered in Step 4 are
- designated as scheduled
r———-Subscqucnt volleys _ targets.
® SH:eeeteeo;
oo : H 4 TGTS Enter target fymbdber(s)
LI £ I1f desired, enter fuzes to be S PRIOR Enter target priority nvmber
i used against listed targets. to be used in scheduling
- I fuze entered only in first . targels (1 to 4). First
subtield, it will be used for priority = . Default = 4.

- - initial and subsequent volleys, .
':rﬁ Refer to lagal entries for

amnunition (Table B, Page 2).

Reguiczed for non-HE shells

Inftial volley

I r—-————-Subsoquont volleys

; z;----l----,

-

. 2 ANCLE 1t high sngle required, enter
angle of tire. Legal entries
-l are:
a HIGH = high
1 0 LOV = low (detault) At rane 1 of 4 pau

- - *: N . \:- \\.~~‘ . -
LYY -_3. S ;M x‘ca:._AL Al .Akx-\-a-\
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o CREATE AN ONCALL OR FIRE PLAN TARGET LIST

CCONTINUED)

- -~ NNFP; INST; PLAN: ce e ;FPTGT: - ;ONCALL: - ;DELETE: -;
' ) TCTS: -v e P R P | meceoe ,  mmm - e m——— g ———— H
- PRIOR: - ;PHASE:-,-,-,~;H: ----,cnoup ------ .s:nxss ------ 1-;
- UFEBS:-/wlcleclaue,~f]- R Rt il R ey B N B B T L & L E0Y R
Co BFF:--;VOL:<<;SH:~=v/e=u;FZ:o-c/=cu-;ANGLE:---- 3
<= REFERENCE ' REFERENCE
STEP FIELD ACTION STEP FIELD ACTION
: ¢ Scheduls the targets by specifying oilhet\ ? UFFES i1t desired, enter logical su
j . Pphase(s) or H-hour (R field) but not both scriber name of fire units t
ii 7 ‘ be used in fire plan against
PHASE Specify phase(s) targets are target
AT to be scheduled. It not
. - specitied, targets scheduled Section number
S during any phase.
2 ———————Platoon number
' ——————Enter phase (1 to 4) it ’
tfirst phase target is to be r—-————-—n;ttnry
. fired
oo Battalion or division
j 5} e Enter phase (2 to 4) if
. second phase target is to Regiment, brigade, or
be fired division
-
v oW Enter phase (3 or 4) if UFFES:w/=/alocl---,
N . thicrd phase target is to be
: A fired ] OPTIONAL: Perform only it changes in
\ \i desired effects or number of volleys in
Enter phase 4 {f fourth attack method table are required, or if
phase target is to be fired non-HE shells are used. (Uss VOL for
non-HE shells.)

e
:q r'ﬂh!l:-:-.-.-;

q EFF Enter percent (0 to 99%) ot
SRR Enter time relative to H-hour desiced effects of attack

N i that target(s) are to bde nethod for targets. Do not
- fired ontsD to 999). Enter use with VoL

T and nupber of minutes for after .

v - H-hour; enter - and number of voL Enter desired number of vol-
. minutes for before H-hour ] leys (0 to 99). Requiced

entcy for non-HE shells. Do
‘'not use with EFF.

Paae 3 of 4 page-
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"CREATE AN ONCALL OR FIRE PLAN TARGCET LIST

CCONTINUED)

| n
o NNFP; INST; PLAN: === -- ,FPTGT:-;ONCALL: -;DELETE: -
":‘:‘: -~ TCT8 . =ev === g ————— g m————- [ Badadadhahhall Badadedaddig I Eababiade bl e it g ————— Rkt X N

NS PRIOR: - PHASE: = 1w, =iH: ~on i GROUP: =—- = L SERIES: -mnmm- 1-;
b - UPFES: -/-laloclomc,alaftaclomeydalalealame,wd=falacloce,olalaleclenx;

- BFF:--;VOL:-=;8H:ooc/cce;FZimmmnlon==;ANGLE:~=--

S
SO
T

o e«  REFERENCE REFERENCE

. STEP FIELD ACTION STEP FIELD ACTION
::ﬁ:- i .
:f{ 'y 8H If desired, enter shells to 11 ANGLE It high angle is required,
o be used against listed enter angle of tire. Legal
targets. It shell entered entcies ace:

o . " only in first subfield, it

¢ will be used for initial and HICH = high

ASOERS " subsequent volleys. Refer to LOW = low (default)
SOt :: legal entrias for ammunition
b (Table B, Page 2). Required

o : for non-HE shells. -

' Default = HE.

Initial volley

SR r—SUbscqnont volleys
]

- . BH: —me )=

g ..-_

::": -!0 | 3 4 It desired, enter fuzes to be

e used against listed targets. -

::-: _: tf fuze enterad only in fticst
’ sublfield, it will be used for

- intttal and sudbsequent vol-

o . leys. Refar to legal entries

o for amaunition (Table B,

b Page 2). Required for non-HE

SR shells.

-

yx Initial volley

‘u‘\ - -

] -}:

R Subsequent volleys

"\ >, ﬁ

»

:Q-o-l----;
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INITIATE A FIRE MISSION

EM;RFAF; - ;MYEFF:--;TCT: -~~~ ;XNPT: --;CORD: --~~-- locooeen- | S iCZ:=mm;
SPHERE: - ;DIR: ccen/wa;DIST:cece;SHIFT: -/ =l afoemclalocea;ASF immelaanx;

AUF:-f<lelo=fome;TYPE: ccaaun [ JR— ;DOP: memwmm iSI2E: mwmclmeem ;ATT  coeun ;
8TR: ---- {RV:cec;LAS:==eal=;TOT: ccl=-;MBiamacl/ena;CONT: ~mnal/amem;2F:=nal-;
UFFE:~/-/<leeloac,olelalaefeme;8H:im=lo=e;Flimconfaeaa;LOT:~/=/=;EFF:==;

VOL:=-;0B:-=-;CHG:~;EOM: - ;RAT:-;MIS:~;0PT:~-- PRl :~;ASNFPF:-;BD:vce . vy

»
) _.‘.
~  REFERENCE ‘ REFERENCE
STEP FI1ELD ACTION STEP FIELD ACTION
1 FM;RFAF Request FM;RFAF format P TYPE Enter tacget type/subtype it
. given. Refer to legal entri
ii CORD Enter coordinates and altitude for target type/subtype
to specify target location. (Table C, Page 7). Default
. Use short coordinates if in PERS/UNK
N MAP MOD.
AN Type
o Easting (0 to " ..
" 999999) Subtype
- e NoT thing (0 to TYPE: ocmonn Jommmmn X
- 11000000)
- s Dpo? tf personnal try out target,
Mtitude (+ 0 to enter degree of protection i
- 9999 meters). given. Default = PRUG. Leg
NG Default = + entries include:
QQRD:-—----I--------l""'5 FIRST _ SUBSEQU:
K VOLLEY VOLLEY
. -.3 DIR Enter the observer to target
- direction. PRAND = Half prone, ALl pron
A halt standing
F Observer to target direction
% (0 to 4379 mils) PRONE = Prone, Prone
i:; ;;_ Do not make entry. (This PRUC = Prone. Dug in
bl tfield is for gun-target
dizection.) PROVER = Prone, Under
o :{j overhead
i T DIRiecceed - cover
b
o E; ) DUC IN = Dug In, Dug In
b COVER = Undac Under
o - evethead overhead
S cover cover
.

N Y38
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. INITIATE A FIRE MISSION CCONTINUED)
!' FMGREAF: - MYEFPF: -~ , TCT:------ ;KNPT:--;CORD: --cuuu loeoeeeean fecanae iCT:-an;
: SPHERE: - ;DIR: onec/ea-;DIST: cccc ;SHIFT: -/l clcccclafcaca ;ASF i ceclmu-=;
. AR :wlcleloc)caa , TYIPE: ~-~=~= loewonu-s DOP memeea ;8128 —ccecl e ;ATT = - ;
- STR: ~==- RV e LAS -=-=/=,TOT . ~-/o= MB cccelcuu ;CONT -cccfoweu; ;2F:=-1~;
> UPPR:=/-lwlmclcoe,=lellwclecc 8 :m-cleca; Bl cacc)oe-a;LOT:=/=/=;EFF:=-;
VOL:=<;0B:-<-;CHG:. - EOM: - ;RAT . - ;MIS:~;0PT v~ ;PRI :-;ASNFPF:-;BD: ---.-~-=--3
oy
o
J; RAEFERENCS REFERENCE
3TEP ri1RLD ACTION STEP FIELD ACTION
* s For ciroular target, enter 10 CONT Enter method of control and
target radius (first subtield fice
= enly). Detault = 3100 meter
‘ radivs. p——rm— Ent et wethod of contrtol.
for rectangular target, enter Default = WR. Legal entrie
“ target length (titrst subtield) ate:
v and width (second subfjeld).
hd ATT (Step 7) is also required VR = when ready
for rectangular target. AMC = at ay conmmand
. Radius or length (0 ta %990 CNQO = cannot obsetve
- seters) DNL = do not load
N Vidth (0 to 9999 meters) e Enter method of fire.
e Detault = AF. Legal entrie
SITIR:cccc/cnena; are:
= |
. ATT Enter sltitude (in nils) with AT -ladiust ficte
' tectangular size tacgets (0 to EFE = tite tor eftect
.- 6399) RFFE =» repeat fLire for
;} eftfect
v 8TR Specify number of target ele-
ments (1 to 9999) it svailable The only combination not
N . legal is DNL/AF
- ME Enter method of engagemant
) (r——n— fAtetr method of fire, CONT:--=-l=-===;
o Detault = LOW. Llegal entries
G are:
HICH = high asngle
- LOV = low angle
o DEST = destruction
- preeeees Etesr method of attack.
Ej Default = (bdlank). Legal
entries are:
2,
& DC = danger close
-~
. REC » registration
TOT = time on target A-8
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. _. INITIATE A FIRE MISSION (CONTINUED)?
l! EM RFAF: - MYEFF . - ;TCT :cvwuu-w- i XNPT: -~ CORD: == -e Joocmamaa Joeoee :GZ:i-==;
SPHERE: ~;DIR:--<-/--;DIST =cee ;SHIFT -/ cccnfelwcec)elocna;ASF i caclvan=;
. MF:=le)elwalo=e,; TYIPE: -ccmu- [ P ;DOP - iSIZE i we-e) e ATT . === i
- STR. «=we;RV e LAS:ccec /= ;TOT ==l e ;HE:ccealcee ;CONT: ~cncfeawa;ZF:=al=;
UPPR:-/-/=l=-lwne,elalalwa)cnc 8H:===)-==Flicecal~ace=; LAT -1~/ ;EFF:=~;
m VOL:=-;0B:-<~;CHG:-;EOM:~ ;RAT: - ;MIS:~;0PT:~~<;PRI:-;ASNFPF:~;BD:--v. con=g ‘
SO : .
REFERENCE i REFERENCE .
) FIELD ACTION STEP FIELD ACTION
R ;
11 UFFR It desired, enter logical sub- i 1f only tirst subtlield is
. soriber name for fire units entered, subsequent volleys
i: (up to 2) to fire for effect. will use same shell as entered
Use battalion name if massed for fnitial volley.
fires of battalion fire units
" desired. It battalion name Initial volley. Detault =
< used, enter VOL to specify computer solution
number of volleys per tire
. unit. Default = computer , Subsequent vollty;.'
Ly selected Default = projectile used
i inttially
- Fizst fire unit '
:5 SHicewlean;
Section
» 13 f1 1f desired, enter fuse to be
r————ﬂaloon used for first and subsequent
-t volleys during tire for effect
] Battery Reter to legal entries tor
< ammunition (Tadble B, Page 2)
- Battalion ,
For non-HE aomunition (ezcept
- r—-logl-on! ot Division | fllumination), shell and fuse
must be entered.

‘ F?l:-l-l-l--l---.

mﬁ‘

.“.J‘v_ nl

1t desired, enter shell to be
used for initial volley of FFE
(first subfleld) and shells for
subsequent volleys of FFE
(second subfleld). Defavit =
computer selected HE munitions.
Refac to l1egal entries for
smmunition (Table B, Page 2) X
for HE and Chamical (smoke or
WP), specity HE-/SNB or HE-/ |
SMA. Note: 1If chemical shell

type Is entered, T2 and VOL !
. most also be specified

Enter VOL
if more than one volley desirer

Inftial volley. Detault »

computer solution

Subsequent volleys. ODetaul’
fuse used in initial volley

FZicomclocan;

e .. . e ee e . AN
.. . PR .
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A FIRE MISSION (CONTINUED)

INITIATE

N
ool FM;RFAF: - ;MYEFF: - ;TCT:w=uu-- ;KNPT:--;CORD: ------ fommaene Jommee i6Z:--=;
L SPHERE:-;DIR: ===/ =w;DIBT : v=-=;SHIFT . -/-ce-llmacclclaacee;ASF v=c]mem=;
. AUF:-/<lel=ala=e; TYPE: =-o--= leneae- A (o] SO i812E: cccelcca , ATT e ;
: STR: ==ce;RV:=w=;LAB8:«-==/=,TOT :=-/== ;M cwecl/awe;CONT: vl ecu-u; T :==/~;
' UPPR: -/ -lelav)mmc,aladalecloec;8H i cccleac;Fl icccalaeae;L0T:-/-)<;EFF:~-;
L VOL:~=;0B:--;CHC:=;EOM: - ;RAT:=;MIS: -;OPT: ==<; PRI :=; ASNFPF:-;BD: v~v ==~
0
REFERENCE
, q;zr FIELD ACTION
N

}0 " OPTIONAL: Perform only if changes in

- desired effeols or numbers of volleys in

ii attack table are required. DO NOT enter
data into both EFF and VOL fields.

. ;: EFF Enter desired effects (1 to 99
e N percent) it given. This entry
o will override desired effects ..
. for this type target in attack
- method table, and commander's
. attaok criteria entered.
LSRN
- :: VoL Enter number of desired volleys
e (1 to 99) it given. This entry
will override data in attack
’5 method table, and commander's
ST attack oriteria. Do not enter
= , it EFF is used. 1t chemical .
AN , munitions are specified, enter
- VOL §t default (1 vol) is not
desired.
; s os Enter observer number (1 to 99)
e * 1t given.
;34 (4 1t desited, enter desired charge
L (1 to 8). Defaultl s computer
seleoted
7 PRI 11 desired, enter fire mission

priosity designator. Enter 1§ to
e specify Category A (Urgent), 2
tﬁ to specity Category B (Priority).
1t teft blank, specities Cate-
gory C (normal). Default »

B somputer !O!.lllal‘. A-10
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ESTABLISH A FIRE UNIT IN THE AFU FILE

.
N

DN

3

N
- AFU, UPDATE . PLAN: - e BVl alalae)caa UPN ccncee ;MODEL . v-em = MSN: -
. CORD: ------ leccceaa- o=~ iGZ:==~;SPHERE: - ;APPL:--/-- ST:-;ZONB: -~~~ H
: o VSTR: =~ AZ:~-=v;DF: o= TIMEN: == UREINF : =/ -/-/cleuu E8P: =l =l uelau-;
. MAXRNG: -/ wccc,clcncc,cfmccn,cfccac,ol=cec;MINRNG: ===~ ;TRAVIR e eaf mea =
BAXEL: ---~;MAXRTR:--.-;SUSRTE:--.-;BPLOC:-/---/</eue;FULAT:=--.-;BXKUP:-;
- DELETE:-;RT:=;RS. - ;READY: - ;OUTTIL:--/-w/«< ;PTEMP: v ;DTG :-=!~--1--13
¥
- REFERENCE REFERENCE
'-}l‘-" 1:E?  FIELD ACTION STEP  FIELD ACTION
- S g
\it {_ AFU;UPDATE Call up AFU;UPDATE format é MSN Enter mission of fire unit
SRR Legal entries are:
i ’l - PLAN Enter fire plan nane. Use
Q;: ALL tf data applies to all CS = general support
he j tire plans. Default = DS = direct support
?{: .ﬁ current situation GSR = general support
-}¢ reinforcing
' 3 FU Enter logical subscribat R = reinforcing
' name of new fire unit or
(oo fire unit to be updated 7 CORD Enter grid coordinates ot
.Qz . unit. Use short coordinat:
TNy Section number if located within MAP MOD;
Ty otherwise, use long coordi-
Platoon number nates.
L Easting (0 to
-: pe—t———men— "‘t.t' 99999
5 Battalion or division Northing (0 to
,: 11000000)
: Regiment, brigade or
ol diviston Atitude (s to
N :} [-—— 2999 matars).
.'j:;: (U:-""-’--,-"’; Default =
L4l = WPN Enter weapon type used by CORD: wcceeclocemcancloneen
LR tire unit. If fire unit
uses miz of types, establish 3 APPL Enter anaunition type
;i new fire unit tor each weap- authorized for use by tire
0% S on type. Refer to legal unit. Enter any combina-
(::,' entries for weapon and tion ot HE, CH, or NU. It
o B model (Table A, Page 1) all types ate authorised,
H enter AL. Legal entries
™ noprL Enter weapon model number. ate:
e ' Refer to legl entries for
:: :: weapon and model (Table A, i ME = high ezplosive
oo Page 1) ' CH = cheaical
NU = nuolear
B A2 AL = all

UL I W
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' ESTABLISH A FIRE UNIT IN THE AFU FILE
l. CCONTINUED?
>
N
RS AFU;UPDATE ;. PLAN: ~----- iFU el alelcclonn ;WPN:ca-=a-- iMODEL: vewee-- MSN:---;
CORD: ~-c-vefeevccccc/ewcaua; Gl -~ SPHERE:~;APPL:--/--;8T:-;20NE:==---=- H
:2 VSTR:«~;AZ v ;DF i cacu ;TINEN : -~ ,UREINFP: -/l l-clcac ;F8P:-lcllocluu-;
¥, MAIRNG: - /<-vv,cleccc,ofoece,~fomee,ofmeae;RINRNG: ==uux STRAVLR: m=ccfcucn;
MAXEL:---- ,MAXRTE:--. - ;SUSRTE:-- . -;BPLOC:=/cvc/<fwee ;FULAT: ==~ . -;BKUP: -;
DELETE: =~ ;RT: =;RS: = ;READY: = ;OUTTIL -/ o/ eu ; PTEMP oo, DTC ==V~ =1==]
-
-
Y
REFERENCE REFERENCE
STEP  FIELD ACTION STEP FIELD ACTION
E DEFLECTION
? 8T Enter type of sight used by WVEAPON IN MILS
tite unit. Legal entriaes
ire: 1SSMM (M109) 3200
1 = 3200 MIL sight SIN (M110, M11S) - 3200
l 2 = 6400 MIL sight ,
(default) 175MM (M107) 3200
J = bearing sight
%; 14 TIMES Enter fire unit nuclear
T+ ZONE Enter name of sone of tesponse time. No entry
_ -cesponsibility as estabished required tor nonnuclear tit
!! in SPRT;INE units (0 to 99% minutes)
- '
11 VSTR Enter numder of tubes (1 to 1S UREINF Logical subscriber name of
> ”) ' artillery unit being rein-
f: forced if own artillery
<% AZ Enter asimuth from grid battalion is in reintoreing
notth on which fire unit is misston (or your b‘ckup
iy latd (0 to 4399 mils) unit)
13 DF Enter defleoction when fire Section number
. unit is pointing on original
d. ssimuth of fire. Coamon —— Platoon number
datlections are:
.y — Battery
” DEFLECTION
" VEAPON IN MILS Battalion or diviston
é 10SMM (M101AD) 2800 -~ Regiment, brigade or
i ' division
10SMM (Mt102) 200
Doy UREINF:=/=loloclaas;
- 10SMM (M108) 3200
N 1SSMM (MMIT4AL) 2400 A-12
o
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- ESTABLISH A FIRE UNIT IN THE AFU FILE

CCONTINUED)>

. AFU UPDATE ;PLAN: -=---- iFU el el ectlcac ,WPN ccnuaa ;MODEL: --=v=- MSN: ==
. CORD . --=---- [mcmcceaa | 62w ;SPHERE: = ;APPL --/--;8T - ,2I0NE: - au-o H

VETR. ~= ;A2 : e ;DF . =oa= ; TIMEW: - =~ ;UREINF: = /-/~l-cl=cu ;PSP . c/=lclacle=-;
1: MAIRNG: -/----,-/--~-,=lemee,el=aee, = /=== ;MINRNG : -~ --- ;TRAVLR: cccef e
[

MAZEL : c--- ;MAXRTE:-- .- ;SUSRTE: -~ .- ;BPLOC:-/~ve//ea= ,FULAT: === .- ;BKUP: -,
DELETE:~;RT:-;R8: -, READY: - :OUTTIL: -~/ o/ =e; PTENP . «=-- ;DTG : -/ ==/--~3,

% 7+ REFERENCE REFERENCE
N $er  rimLo ACTION STEP  FIELD ACTION
LS
? ‘i‘ 1§14 Enter logical subscriber 18 MINRNG Enter minimum range of fir-
- name of manauver force being unit weapons in tens of
. supported meters (0 to 999)
A Section number 19 TRAVLR Enter left and right tra-
> verse limits (in-mils).
‘ l Platoon number Default - 0400/0400 for
S specified unit (0 to 6399/
tr Company/troop to 6399)
- &4 Battalion or squadron
x - 10 MAXEL Enter mazimun elevation in
Brigade or division mils to which fire unit
n I weapons can be elevated.
L {Predelatenlamn; Default = 1200 (0 to 1400)
. V7" MAZRNG Enter identity of ammuni- 11  MAIRTE Enter mazimum rate of fire
L tion (! to S) and its . in tounds/ainuote for
I mazimum range in tens of 3-minute period for speci-
. meters (0 to 9999) fied tire unit (D to 99.9
“a ™ Ammo type legal entries are: 22 SUSRTE Enter maxinmua rate of fice
. : in rounds/ninute that can
- }: 1 = HE normal be sustained over period
- - 3 = HE estended greater than 3 minutes for
'~ : 3% = CH normal specified fite unit,
.‘.' :,' ‘. .c“ Qll.l‘ldid D.!‘“‘t - °°-° (0 !. ,,.,)
S S = NUC ‘
A
v o (*Also used for white phos-
i photrous and illuminating)
\ - Magzimua range in tens of
s v l neters (0 to 999)
‘:_ .
?_HAIING:-I----; A-13
M
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N ESTABLISH A FIRE UNIT IN THE AFU FILE
. ’
. CCONTINUED?
"y :% AFU;UPDATE ; PLAN: - ~---- iFU =/l =-= ,UPN i mceuo ;MODEL: -====- iMSN:=--;
': a CORD:-w=--- lecocanaa l-=a-- iGZ:--<;SPHERE .- ;APPL . -=/-~;ST: - ,ZONE: ~cvv-~ H
VSTR: -~ AZ -~ ;DF:-~-- TIMEN:--- ;UREINF:-/w/cleoalwea ;FSP:=/=/=lacla-x;
= MAXRNG: -/ ---c,~)==cn,=lmccc, o) oace, -/ aacc;HINRNG : -=--- iTRAVIR: cceclceec;
e MAXEL:--~- ;MAXRTE:--.- ;SUSRTE:--. - ;BPLOC:</~-</</=-=;FULAT:---.~-;BKUP: -;
N DELETE:~;RT:«;R8:-;READY: - ;OUTTIL: --/~-/-<;PTEMP:~---;DTC:-~/--/-=d
S
LN
< .. REFERENCE REFERENCE
} i gP FIELD ACTION STEP FIELD ACTION
4
J .
) ii BPLOC Enter location and distance 26 Select one of the two following fields:
(in meters) of base piece
- trelative to battery center READY Enter X it fice unit is
) R ready or available. Do not
. Detault = blank/000/blank/ use with OUTTIL.
» 000. It base piece is .
. over battery center, make - QUTTIL Time fire unit wi{l return
. no entry to action. Do not use with
n READY
¢~ F it base piece is forward
L of battery centes; B if Day (0 to 31)
S base piece is behind
' battery cantar Hour (0 to 23)
::f' p———————— Di stance forward of or Minute(0 to S59)
- behind battery center '
> (0 to 799 meters) OUTTIL:--/=~1=-~; )
- e B 1 { Dase plece is right 27 PTEMP Enter powder temperature to
B of battery center; L if be applied to all ammunitior
4:: base piece is left of (powar lots) for single fizr
U batlery center unit. Defavult = +70 (+0
N to 130)
";L Distance left or tright of
- bBattery center (0 to 799 28 DTG Enter day, hour and minute
aeters) of nessage
0C:clooclolans; : Day (0 to 31)
Ej RT Enter reaction time of tire ' Houe (0 te 13)
. (0 to Y
untt Default = 2 (0 to Minute (0 to $9)
ninvtes) l
N temlealead;
* 79 RS Enter unit's radiation DTG:--1--1
- status. Default = blank,
unit's RS unknown (0 to J). A-14
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