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DEVELOPMENT OF TACTICAL SITUATION SIMULATOR ALGORITHM
AND INVESTIGATION OF THERMAL LINE PRINTER
FOR A SENSOR MONITORING SET

INTRODUCTION

A Sensor Monitoring Set (SMS) is being developed to monitor
unattended group sensors. This device displays sensor alarms on an X-T
recorder which presents an operator with a time history of sensor
activations and target classification data. This data and the resulting
activation patterns generated can be used to calculate and determine
target parameters such as direction, velocitv, length to column, number of
objects in a target, et cetera.

Efficient processing of this data by an operator is partly dependent
on the manner in which the data is presented. This area is presently
under investigation. 1Included in this investigation is a limited human
factors test which was conducted using Army and lYarine personnel at Ft.
Monmouth, NJ. However, owing to constraints imposed by funding and time
limitations, it was recognized that the scope of the effort would be
limited to a modest investigation that, at best, would produce only
indicators on formats for displaying sensor data and on the performance of
operators with visual display formats.

In order to display actual sensor activations and target
classification for these tests, a data base containing these activations
was required. A tactical situation simulator was designed to approximate
operational situations and generate the resulting activations to be
displayed.

The system and tests this report discusses were designed to aid in
this investigation.

GENERAL DESCRIPTION

The system utilized an Interdata Model 70 minicomputer with
peripheral devices, a tactical situation simulator, character generator,
and associated recorder programs. Generated sensor activations are
processed to determine sensor type and target classification, if
applicable. This processed data is displayed on the recorder for operator
processing. Additional displays are used by the personnel conducting the
tests to monitor the simulator outputs.

—————————————




Human factors tests were conducted using trained operators who were
asked to extract as much target parameter information as they could from
the X-T plots. These plots represented a time history of the sensor
activations and target classifications which could be expected from
various operational tactical situations. FEach tactical situation
consisted of various types and quantities of vehicles and personnel moving
along a number of different trails., Target classifications received from
the "sensors" were printed on the plots using symbols and alphabetic
characters. :

TACTICAL SITUATION SIMULATOR ALGORITHM (TSSA)

The TSSA reproduces the real time response of an unattended ground
sensor or group of sensors for any set of objects following a defined set
of tracks. Each item - sensors, objects, and road - can be defined by the
user and are limited in number only by computer memory size and system
cycle speeds. For example, situations which contain upwards of 50 objects
and 45 sensors have been used to date, with still larger situations
possible. An example will be given later.

The objects are output to an alphanumeric-type CRT in a quasi-graphi-
cal mode, that 1is, individual symbolic object data is mapped in the
discrete position on the CRT which is nearest the exact object position.
The activations data is output to the thermal recorder, line printer,
and CRT. An example of a complete CRT mapping of both object and sensor
data is shown in Figure 1. Here, the sensor ID numbers and activation
count are given for each sensor and the real time track of the object(s)
is displayed.

Models

The geometry, object and sensor functions are described by models of
their respective operations. Fach of these models was chosen to provide
algorithm flexibility as well as a realistlc representation of actual
system operation. Within the object and sensor models there are also
submodels to give further system flexibility.

l. Track Geometry Model

The tracks or trails which an object follows may be a straight line
or an approximate curve. The only restriction is that they all lie in the
same geometrical plane. Thus, hills or valleys are not accounted for in
this model, although they can be implemented with some object restrictions
or additional software.

The tracks are defined as plecewise linear approximation in a
two—step process. First, a number of discrete stralght line segments are
defined. Then, these segments are joined together in strings to form the
desired tracks.

Each segment 1s defined in absolute terms by its beginning and end
coordinates. When segments are joined, the end coordinates of one must




PraUae o Br A THAY CRT TARGET TRACK




equal the start of the next and so on, for useful results to occur. The
strings thus formed are numbered to allow assipnment to a specific object.

2. Object Model

The objects which are presently recognized by the algorithm are per-
sonnel, wheel and track, but this can be expanded up to 255. Each object
has several parameters which define its operational characteristics:

(1) type, (2) string (track), (3) speed, (4) direction, (5) start time,
and (6) location.

3. Sensor Model

There are two types of sensor models used in the algorithm at
present; detection-only and classifiers. The detection-only type provides
an alarm indication whereas the classification type provides a
classification of the target as determined by the classifier model. Other
types can be added, if desired, by simple software modifications.

Modeling of all the sensors operation is done by making the following
assumptions and parameterization of sensor operation: (1) each sensor
exhibits a probability of detection vs. object distance (usually a cir-
cular radius of detection is used); (2) the object type has an effect on
the sensor detection radius or detection characteristic; (3) an inhibit
time of operation is associated with each sensor.

The classification process also has certain operational characteris-
tics which are incorporated into its model: (1) the sensors classify
correctly on a gross probahility basis, that 1is, the overall percentage of
correct classifications is given; (2) the heaviest target within the area
of influence of a classification sensor i{s always taken as the dominant
target; (3) each classification sensor outputs an alert activation when
the target 1s just outside the sensor's detection zone.

The actual classification 1is performed on a set partitioning scheme.
A random number generator develops a random number between 1 and 32767.
This set is partitioned at K*32767 where K is the gross probability of
correct classification. Thus, any random number which occurs between 1
and K*32767 will correspond to the dominant target and all others will be
considered a false alarm. Note that the random number generator produces
the same sequence of random numbers for a certain starting value. The
starting value for the randon number generator can be any number between 1
and 32767. This number initializes the random sequence and produces an
entirely different sequence for each different value. Thus, the classi-
fication sequences can be kept constant or varied, if desired, by manipu-
lattion of the starting value.

Data Structure

The data structure of the algorithn s {mportant hecause of the flex-
ihility it allows {in programning many tactical situations. It consists of
three {nputs: sensor parameters, track pgeonetry parameters, and object
parameters. btach 1s independent of the others and can thus be modified
individually.




TSSA Operation Details

The actual execution of the algorithm must first be preceded by a pre-
liminary analysis and specification of the desired tactical situation.
Note that once a tactical situation has been defined, it does not have to
be defined again., The situation layout may be obtained from actual
military maps or can be composed in any arbitrary manner, depending on the
desired geometry one wishes to use. It is best to fix one or more of the
data groups, track geometrv, objects, or sensors to minimize confusion and
to simplify operation. The two most useful groupings to keep fixed are:
(1) geometry or (2) geometry and sensors. With a proper choice of track
definitions in planning tactical situations a group of objects can be used
with any tactical situation desired.

A complete list of the data for definitions of each parameter is
presented below. Each of these data groups 1s translated to tape for a
hard copy of the data. Thus, only a few numbered tapes, which contain all
the defining data, can be used over and over again to produce a large
variety of tactical situations.

Group parameters:

(1) Track Geometry

(A) Segment definition: {inputs numbered in order
1. Initial (X, Y) coordinates in meters
2, Final (X, Y) coordinates in meters

(B) String Definition
l. String Number (ID)
2. List of Consecutive Segment Numbers

(2) Sensors - Data required for each sensor:

(A) Type - detection-only, classifier

(8) (X, Y) Location in meters

(C) 1Inhibit time in seconds

(D) Detection radius in meters

(E) Probability Tabhle number

(F) ID number - RID




(3) Objects - Data required for each object
(A) Type - personnel, track, wheel
(B) Speed in meters per second
(C) String number
(D) DNirection along string
(E) Start time of object

A exanple of one tactical situwation used during the thermal printer
test is glven in Figures 2 through 6. As can be seen, a large variety of
track options were available for different objects to follow. The segmen-
tation of the field is shown in Figure 2, and the actual track (string)
definittions are shown in Figure 3. The cbjects (Tape Nos. 42 and 49,
Figures 4 and 7) consist of six columns of varying mixtures of wheel and
track vehicles with different start times for a total of 35 objects in
all, This particular tactical situation took approximately 40 minutes to
run. Figures 5 and 6 define the scnsor IDs and denlnvment which was used
for the test.

OPERATOR TEST DESCRIPTION

Two groups of trained operators (total of eight) were used during the
test. FEach individual received as much personal training and demonstra-
tion of the equipment as needed. This involved a description of svstem
operation, both of the tactical situation simulator and thermal recorder,
as well as detalled data concerning the sensor field such as detection
radius, map of sensor placement along trails, and classification charac-
ters. Fach operator was given a simple test tactical situation, if
desired, for practice and additional instruction.

There were several facts and instructions given prior to beginning
the testing. The physical layout and characteristics of the sensors and
the target trails were explained. The information was presented on a
scaled map of the sensor field and the target trails upon which the dis-
tances between sensors and strings were given. The map was posted near
the operator, to his right, for immediate visual reference. Since there
were no reference marks on the Thermal Line Printer (TLP) paper, the oper-
ators were given a simple procedure to calculate time on the TLP output.
They were told that every inch of chart paper represented 2 minutes of time
passage. This was based on the relationship between chart distance and
elapsed time for a chart speed of 30 inches/hour. For example, 1.5 inches
of chart movement represents a time passage of 3 minutes. In addition,
the operators were told that they could also calculate time by using the
10 second inhibit time between sensor activations. For example, a string
of five consecutive sensor activations represented a total time of 50
seconds.

For each sensor, the sensor pen patching information was placed above
its respective pen. Also, the detection radius for the sensors was fixed
on the recorder face. See Figure 8 for the actual arrangement.

6




FIGURE 2. TRAIL LAYOUT WITH SEGMENT DEFINITIONS




}
i String # Segments
1 1, 2, 3, 4, 5
g 2 3, 4, 5
3 9, 4, 5
4 1, 6, 7, 16
5 7, 16
o 10, 12, 13, 16
7 11, 12, 13, 16
8 13, 16
9 14, 8, 9, 4, 5
10 15, 8, 9, 4, 5
11 10, 12, 13, 8, 9, 4, 5
12 11, 12, 13,8, 9, 4, 5
13 14, 16
14 15, 16
15 5, 4, 3, 2, 1
16 16, 13, 12, 10
17 8, 14
18 1, 2

FIGURE 3. STRING DEFINITIONS




Object(s) Type
1 Track
2 Track
3 Track
4 Wheel
5 Wheel
6 Wheel

7-9 Track
10 Track
11 Track
12 Track
13 Track
14 Wheel
15 Wheel
16 Wheel
17 Track
18 Track
19 Track
20 Track
21 Track
22 Wheel
23 Wheel
24 Wheel
25 Wheel
26 Wheel
27 Wheel

28-32 Wheel

33-35 Track

String

AV o e Ve JEN« SN« BN}

o

bt Pt e e d e et

13
13
13
13
13
13
13
13
13
13

18

Velocity

10
10
10
10
10
10

10

10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10

12

7

Start Time

0.:00
:10
:20
:30
:40
:50

[l ol ol

1:55

3:22
3:32
3:42
3:52
4:02
4:12
4:22

12:50
13:00
13:10
13:20
13:30
13:40
13:50
14:00
14:10
14:20
14:30

13:13

17:13

FIGURE 4. TACTICAL SITUATION OBJECT TAPE NO. 42




RECORDER UTM COORDINATES DISTANCE
RID PEN SENSOR IN METERS IN
NO. NO. NO. EAST NORTH METERS COMMENT
101 101 1 4,389.3 28,832 1,231.1
102 102 *2 4, 500 28, 500 350
103 103 3 4,657.6 28,132.3 * 400 (s [2-7 = 23.200)
104 104 4 4,893.9 27,580.9 | *1,000 " '
105 105 5 5,065.6 28,200, 6 * 640 (s @-20 = 62. 107
206 1o 6 7,322,7 21,913.6 6,165.8 | (from S4)
207 111 * 7 7,500 21, 500 450 (s (2-1 - 23.209
208 112 8 7,708. 8 21,012.9 * 530
209 113 a 7,953.0 20,443.0 | +1,:50
211 114 10 8,000,7 21,727, 6 *+ 550 (s 7-20) = 24.44%,
I 117 11 9,000 16, 500 41579 | (549
312 118 12 9,000 16, 100 400
313 19 13 9,000 15,750 350
413 122 14 13,000 28, 400 1, 600
415 123 *15 13,000 28,000 400
416 124 16 13,000 27,500 * 500
417 125 17 13,000 26,900 * 1,100
418 126 18 13,600 28, 000 + 600
519 145 19 13,000 24, 600 2, 300 (S#17)
112 146 20 13,000 24,000 600
521 147 21 13,000 23, 400 * 600
522 148 22 13,000 22,860 * 1,140
523 149 23 13,409, 7 24,186.2 * 450 s 0-23 = 24.44%
524 150 24 12,499.3 23,772.4 * 550 L v
525 151 25 11,9713 23,532.4 |+ 1,130 “
526 152 26 12,558, 1 24,233.9 * 500
527 153 27 13, 530.3 23,719.3 * 600
628 155 28 13,000 18, 000 4,860 (s#22)
629 156 29 13,000 17, 500 500
113 157 30 13,000 17,050 450

FIGURE 5. SENSOR DEPLOYMENT CHART
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Scale: None

FIGURE 6. SENSOR DEPLOYMENT MAP
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Object(s) Type String Velocity Start Time
1-4 Track 3 10 0:00
5 Track 5 10 0:00
6 Track 5 10 0:10
7 Track 5 10 0:20
8 Wheel 5 10 0:30
9 Wheel 5 10 0:40
10 Track 1 10 2:00
11 Track 1 10 2:10
12 Track 1 10 2:20
13 Track 1 10 2:30
14 Track 1 10 2:40
15 Track 1 10 2:50
16 Track 1 10 3:00
17 Wheel 1 10 3:10
18-26 Personnel 2 1 4:00
27 Track 6 10 4:00
28 Wheel 6 10 4:10
29 Wheel 6 10 4:20
30 Track 6 10 4:30
31 Wheel 6 10 4:40 1
32 Wheel 6 10 4:50
33 Track 7 10 9:00
34 Wheel 7 10 9:10
35 Wheel 7 10 9:20 ’
36 Wheel 7 10 9:30
37 Wheel 7 10 9:40
38 Wheel 7 10 9:50

FIGURE 7. TACTICAL SITUATION OBJECT TAPE NO. 49
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In addition, the operators were:

a. informed that the sensors would classify correctly 80% of the
time; that is, 807% of the character symbols displayed on the recorder
represented a correct target classification;

b. given a copy and an explanation of the character/symbol set that
was to be used for classification sensors;

c. told that they could make use of the classifications to calculate
dominant object type and to individually count and classify mixed objects
in a target 1f they desired. They could use any method of analysis
available in determining velocity, number of objects in a column, their
individual classifications, and direction. Thus, it was left to each
operator's discretion to use or ignore the classification data reported on
the TLP;

d. told to make all calculations on scratch paper and provide only
their results on the actual TLP output.

The layout for each test was as shown in Figure 9. A silent observer
was present to note operator comments and performance during the test, as
well as to monitor the CRT map as a guide for the tactical situations'
progress. The operator received no help from the ohserver during the
progress of each test, except for clarification of sensor data (detection,
radius, layout, etc.). There was an audio indication available to each
operator, if desired, for each sensor activation. This was provided by
the line printer carriage movement as it printed the activation data.
Figures 10 and 1l are additional photographs of the operator test area,
except for the position of the CRT.

tthen each test was complete (in the actual output of activations),
the operator was notified of the fact by the observer and given time to
complete his analysis of the activation data.

The data obtained from each operator consisted of the actual thermal
recorder output with the operator's results printed next to each alarm
pattern. Also, through personal discussion with the operators, various
operational and display techniques which might aid the operator were
brought out.

There were several characters/symbols used for display of this test.
Each was used with one or more operators. They may be seen In Figure 12

and are cross referenced to the operator test data.

This test was not meant to be a full blown human factors evaluation
of the equipment, it should rather be consldered a probe.

Operator Calculations
The operators were directed to make calculations of target velocity,

target direction, number of objects with a given target, and their classi-
fication using any means at their disposal to reach such conclusions. The

14
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operators selected the method prescribed by the Sensor Intelligence School
in arriving at their results. Calculations made by the operators were
based on the following equation.

LC=%XTTI—CDR
l.

where: LC = Length of column
D = Distance between two sensors
™ = Meantime between the two sensor patterns
TTI = Total time of the first sensor pattern
ChR = Combined detection radius of the two sensors.
NDistances between vehicles was assumed {and actually was) to be 100

meters. Operators would calculate the number of objects in a column by
the equation:

Number of objects = Length of Column
Assumed distance between objects

The operators obtained direction of the objects from observing which
sensors activated in a string and from using the sensor deployment map
(Figure 6).

Test Tactical Situations

The tactical situations used for operator testing were composed
mainly of columns of track and wheel objects. The actual columns and
their object mixes are shown in Figures 4 and 7. Here, the object number,
type, string, velocity, and start time are defined for each object. Also,
groups (columns) of objects are obtained by placing individual objects on
the same string separated by a fixed distance. The target tracks and
sensor fleld are the same as in Figures 2 and 6.

Several features of the objects used for the tactical situations
should be noted. First, most objects used in the test were travelling at
600 meters/minute and separated by 100 meters in columns. The speed
variations from these figures are noted in the results. Secondly, both
mixed and unmixed columns were used; that is, columns with either more
than one type object or columns with only one type. Third, mixtures were
made of varying proportions of track or wheel targets in individual
columns.

In general, the tactical situations involved a large number (35 - 40)
of objects converging and spearheading towards the forward edge of the
battle area. As can be seen in Figure 2, which shows the trail layout, the
objects had many paths on which to travel and be detected by the various
strings of sensors.

18




Test Data Definitions

The data from each individual operator trial was tabulated and
further reduced to several measures. The following 1s a list and defini-
tions of each test data item displayed in Tables 1 and 2:

1. Percentage correct object count: The overall accuracy of the cal-
culated total number of objects in a tactical situation is described by a
parameter. It is defined as:

Z lcount error

:Z: number of all objects

1.0

The numerator of the second term is the sum of the absolute differences
between the actual number of objects in a tactical situation and the calcu-
lated count. The denominator is the sum of all actual target objects.

2. Percentage ROS accuracy: The calculated rate of spead (ROS) in
meters per minute was measured for accuracy by the following, for each
operator:

calculated ROS
actual ROS

Note that the actual ROS is constant for each data grouping and hence the
accuracy is simply the average of the calculated rate of speed divided by
the constant actual ROS.

3. Percentage direction accuracy: The directs of the columns as
noted by the operators were compared to the actual directions and measured
for each trial by the following paramenters:

number correct directions
total of direction attempts

The numerator 1s the total number of correct directions chosen by the
operator while the denominator is the total number of attempts by the
operator to determine object(s) direction. Note that not all changes in
the target's direction were observed and hence were not included in this
percentage.

4. Percentage correct mixed target determination: This quantity
measures the performance of an operator to correctly separate a mixed
column of objects into the correct object mix:

number of correct mixed target determinations
total mixed target determination opportunities

19
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The numerator is the total number of times a single operator correctly
separated a mixed column into its individual object types while the denom-
inator indicates the total number of opportunities an operator had to
determine mixed targets which he processed when they were presented.

5. Percentage alarm clusters processed: For all cases during the
tactical situations, a number of adjacent alarm clusters were generated by
the objects while passing the sensor strings, Many times a direction
change occured at one portion or another in the object track. The vari-
able which 1s measured here attempts to give an indication of the usage of
available data which was presented to each operator. It is defined as:

<4

+ 1
-1

where X = nunber of overall operator calculations made on the target alarm
clusters produced by a sensor string.

Y total number of alarm clusters produced by a target in a sensor

string.

6. Percentage correct object type count: A measure of the count
accuracies was made on both single and mixed object columns. It was
calculated for each object type classification attempt made by an
operator:

1.0 — jz: percent count error

total count attempt

The numerator 1is the percent count error for each count attempt made on a
single object type. The denominator is the total number of count attempts
made on the same object type. For example, suppose an operator calculated
there were three track and one wheel targets when, 1in reality, there were
four track and four wheel targets. His percentage correct object type
count for track and wheel would be 75% and 25%.

Note that this parameter 1s calculated separately for mixed and single
object columns in the data. A separate data column for both single and
mixed target types 1is given.

7. Actual Target ROS: The actual rate of speed (ROS) of the targets
is given in meters per minute. MNote that all targets (columns) are
composed of multiple objects.

8. Sensor detection radius: The sensor detection radius for a track
vehicle is given in meters.

9. Character/Symbol displayed: The type of classification displayed
characters/symbols during the testing 1s shown in Figure 12, Fach format
which was used for an individual operator trial {i{s given by the correspond-
ing set number 1in the data.
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10. Object used: There were two scts of objects used during the
testing. They are shown in Figures 4 and 7. The individual targets are
partitioned in the data by their ROS. Note that the majority of all
targets is moving at 600 meters/minute.

OPERATOR RESULTS

The operator results are presented in Tables 1 and 2, They consist
of results from two operator groups: one and two. Group one operators
had a 500-meter sensor detection radius whereas group two had a 200-meter
radius. There are also differences among both groups in the target ROS.
This data, although small, is separated from the majority (600/minute).

Several features can be noted from the presented data: (1) all the
operators of group one had difficulty in calculating time on the thermal
printout and hence there are errors in their ROS calculations. They used
twice the actual value of time, althoush they received detailed instruc—
tions on the procedure to calculate time; (2) the large detection radius
used by group one results in 0% correct mixed target determination in all
cases, whereas the lower detection radius of group two produces over 50%
correct mixed target determination in all cases; (3) all the operators
were consistent in their calculations of correct object count, direction
accuracy, and ROS (if (1) above is taken into account); (4) the operators
consistently did not use all the recorder data available to them as shown
in the percentage of alarm—clusters—-processed column.

Operator’s Comments

This section discusses useful comments made Ly the operators and the
observations of the operators by testing personnel. They relate mainly to
the printing of the classification symbols from the recorder:

l« As long as the character types or symbols were (a) completely
distinguishable from each other, and (b) had no overlap, there was no
classification confusion.

2. Characters or symbols should be distinguishable not only as in 1,
above, but also when embedded in groups of other characters or symbols.

3. With an 807 correct classification response, the operators had no
problem in choosing the correct majority classification. This resulted in
a saving of analysis time on the part of the operators, since they did not
need to estimate the type object, and it eliminated the corresponding
problem of choosing the type object in a column of mixed objects by
velocity discrimination.

4. Shortened or squatted 5 x 4 character formats were legible.

5. Common characters or symbols which cause automatic associations
with object types are the hest. Otherwise, the operators had to learn and
constantly refer to the symbol drawings for their meaning. Once they were
thoroughly learned, however, there seemed to be no difference among the
characters or symhols.

24




Operator Problem Areas

Several problem areas were expnsed during the testing of the opera-
tors. They are mentioned in summary form to indicate possible areas in
which improvements can be miade in operator performance:

1. Different sensor detection radii, other than the assumed values
which the operators use, cause large errors in their calculations.

2. Llarge inconsistencies in the results of several operators were
found. For example, when one operator, M, calculated the object count for
the same target, he obtained values of 2, 8 and 1l objects. Hote that
this is from alarm clusters which are identical {in length, with identical
sensor characteristics.

3. Targets were not tracked. There was no observed written grouping
together of identical targets on the printout. Thus, there was no accunu-
lation of knowledge about the individual targets and hence updates of
their characteristics, as would have been helpful in 2 above, during their
passage through the monitored area.

4., Many changes in target direction were not observed by the opera-
tors., For exanple, if there were several alarm clusters and the last two
indicated a turn in the target direction, most operators ignored this
fact. They only processed, as a rule, the first two alarm clusters.

5. Operators' performance was, in general, inflexible; they could
not compensate for changing conditions which could be encountered in real
tactical situations.

Recorder Observations and Recommendations

The thermal recorder print heads consisted of 80 individual fixed
heads made up of five in-line dots each., The use of individual heads
created problems in maintaining equal contact pressure between the heads
and the chart paper. This caused non-uniformity in the shadirg of the
characters so that some characters would be light and difficult to read
while others would be dark and easy to read. Though this created no
problems during the test because pens which printed dark characters were
selected, it may be an inherent problem associated with fixed head prin-
ters and should be considered before selecting a recorder for the SMS.

The recorder required the use of a non-standard size chart paper.
The paper Texas Instruments used during the development of the recorder
was not inscribed with columns or rows; however, this paper was used
because a small aumber of rolls were required and the cost to manufacture
paper of the correct size and markings was too high. Separating the
groups of pens representing the individual sensor strings and marking the
pen positions in the recorder near the print heads enabled the operators
to match the activation to the corresponding sensor.

One problem was calculating time hecause there were no row markings
to act as a veference. The operators were given a formula which required
measuring distances and multiplying by a conversion factor. This method
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worked well with one group of operators; however, the other group consis-

tently calculated speeds of approximately onme half the actual target
speed.

It is recommended that the SMS chart paper have some form of timing
reference such as a row indicator, a timing tick mark, or the actual time
printed by the processor.
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APPENDIX A

SYSTEM OVERVIEW

Software System Description —— The software system is structured using a
real time operating system (RTOS). Some of the more important features
which this allows are:

a. Multiple programs operating concurrently with interleaving.

b. Program priorities determine execution sequence and distribution
of processing time.

c. Accurate time of day (clock) available.
d. Programs can communicate and pass data among themselves.
e. Programs can be segmented and overlayed from disc.

A simplified diagram of the system is given in Figure 13. The center
of the system is the executive. All system interrupts, device interrupts,
and system service requests are handled here. The executive always goes
to the scheduler once it is done. The scheduler determines which user
program: Task 1, Task 2, etc., is to be activated. This depends on both
the current state of the tasks as well as their priority. Once the sche-
duler starts a program it continues in operation until the next interrupt
to the executive occurs.

The drivers indicated at the bottom of the figure are software
routines which interface the device controllers to the executive. The
system uses them for all I/0 operations performed through thelr respective
devices.

System Hardware Description — The Sensor Monitor Set (SMS) simulation used
an Interdata Model 70 minicomputer as the processor with standard peri-
pheral equipment and a Texas Instrument Thermal Recorder. The
Hardware-System Configuration (Figure 14) depicts all the hardware used in
the SMS Test. Note, the thermal recorder is not a staandard peripheral
item and required the development of special interface circuitry.

The processor controls all activities and performs all arithmetic and
logical functions. It executes instructions iIn an ordered sequence to com-~
plete a specified task or program. The processor has 16 hardware
registers for data manipulation, hardware divide/multiply and floating
point instructions. The main memory 1s core memory with a capacity of 64
k bytes of which 48 k bytes are presently installed. The selector channel
is a standard direct memory access device that allows connection of high
speed peripheral devices directly to main memory. The maximum data
transfer rate is 2 mega bytes per second. All medium to low speed devices
are connected to the Multiplexer Input/Output bus. This is a
request/response bus consisting of 30 lines: 16 bi-directional data
lines, 8 control lines, 5 test lines, and a system initialize line.

27




WYHOVIA WILSAS 3HYMLI0S SOLH "EL 3HNDIY

as
€l oL 20 J9
A30 wo_.>wn_ wo__>mo mU_BmQ mm:>m0 3I0IA3d mo_mrwo
\ A A \ A
H3AIHNG H3AlHa H3IAIHA HIAIHA H3IAIHG H3aAlYa HIAIHQ
43Q40923H ¥3Qv3y H1ld 3INIT 14D 3dAL3T3L osia 2019

< ASV.L WILSAS [«
< 2 NSVl

OISVl

H3TNA3HIS
1N 9L/SO
< SISVl
< €dSVYL
JAILNDIX3
9)SVL < S1dNYHILNI
1N 9L/S0
W3ILSAS
LASYL <
30IAH3S
W3LSAS

28




NOILYHNODIINOD W31SAS 3HVMAUVH ‘vi 3HNON

2002 1L
43ayoo3Y
TYWY3HL
IINAOW X3INY Tanvd
#D01D 101 SOINOYLNID HONNd B ><m._mumw.%w¢o wuww.wmm.ﬂw L JOHLNOD
TYSHIAINA HILNIEd INDD waavay 3dv4] { suawanivHdy ¥OSS3D0Ud
nn
310N+
sa01A3( oeaedag g5z BuilpueH 30 a1qede)
sng 1LNdLN0/LNANI JAXITdILT0ON
‘933 "M@/ UMW 3d Buheoid
siaysiboy Ot
olavio
2siq AW 82 0 13Q0NW Y1VAHILNS
HOSSIDOH
FINNVHD
#010313S
(veoias() 9} 4O #1GeCED)
$08 ¥OLA3TIE Sng AHOW3W Q3345 HOH
(g9 OL I18VANVIX3I ansyi
AHOWIW 3HOO NIVIN




Interrupt detection and hardware vectoring can be
a possible 255 devices which can be interfaced to
The peripherals used are standard devices offered
the exception of the thermal recorder (TI Graphic

accorplished for all of
the multiplexer bus.

through Interdata with
200) which was obtained

through Texas Instruments. The recorder was integrated into the system
using a Universal Logic Interface Board and Associated Hardware to obtain
the specified input and output characteristics required by the multiplexer

bus.
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APPENDIX B

DETAILED SOFTWARE DESCRIPTION

Operating System

The real time operating system used is 0S/16 - MT (multi-tasking
operational system). It is divided into system programs and user program
units called tasks. System programs include the executive, scheduler,
initialization route, I/0 drivers, and interrupt handlers.

Tasks

A task can be a single program or a group of programs, whose execu-
tion is controlled by the operating system. Fach task exists in one of
eight states; they are:

(1) Dormant - The task has not been started or has gone
to completion.

(2) Active - The task which is currently executing
instructions. Only one task can be in
this state at any given time.

(3) Ready - The task which will start or resume
execution when it becomes the highest
priority ready task.

(4) Task Wait - A task has called another task into
execution and 1s waiting for the called
task to go to completion.

(5) Console Wait - The task is waiting for an operator

reply. 4
(6) 1/0 - The task is waiting for a specific time

interval to elapse.
(8) Overlay Vait - The task 1is waiting for an overlay to be

loaded.

Fach task is assigned a priority level based upon which task has
operating privileges over the other tasks. The priority numbers are
selected with the highest priority task, always being the command
processor task, having the lowest number, and the lowest priority user
task having the highest number (task to be run last). The following are
the Sensor Monitor Set Systems tasks In order of their priority of
execution:
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Priority Name of Talk
0 Command Processor (within 0S-16-MT)
1 Thermal Recorder Task (Task 1)
2 Tactical Situation Simulator Task (Task 6)
3 Input Processing Task (Task 3)
4 Operator Processing Task (Task 4)
5 Command Directory Task (Task 5)
6 Line Printer Task (Task 2)
Executive

The 0S/16-MT executive is a collection of routines that are entered
as a result of internal interrupts. These interrupts include supervisor
calls, fllegal instructions, arithmetic faults, 1/0 termination, 1/0 queue
overflow, and console interrupts. The executive always exits through the
task scheduler, WNormally, the status of a least one task is changed by
the executive in servicing the interrupt. This means that the task that
was active at the time of the interrupt may nu longer be the highest
priority ready task when the executive exits. When it exits, the
scheduler decides which task is to be activated.

Real Time Clock (Universal Clock Module)

The 0S/16-MT system maintains two clocks, a time of day clock and an
interval timer. The time of day counter 1is a full word count kept in
seconds since midnight., 1Tt 1s driven by a presettable 120 Hz interrupt
from the Universal Clock Module. This counter 1is initialized to zero on
system start up and may be set through the operator command to set time.
From this counter, a task may request the current time of day or that it
be placed in a time wait until a specified time of day 1s reached. A task
may also request that it be placed in a time wait for a specified time
interval.

TASK 1

The recorder input buffer is eight 5-bit characters long and nust be
filled with efither activation data or zeros when there are no activations.
Wwhen the recorder is ready to receive new data, it sends a recorder Not
Busy signal to the computer. This signal interrupts the processor. The
interrupt routine conditions the state of the operating system so that the
scheduler starts Task L.

Task 1 controls the interface between the computer and the recorder.
It designates the input buffers to be filled with new activations data,
the buffer from which data is to be put out and it controls the actual
output of the data.

w!
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Thermal Recorder. The thermal recorder is capable of printing an 80
character line, The print head is a row of eight 5-bit stationary thermal
heads with a space between each group of 5 bits. A 5 by 7 dot matrix
character is printed by building the characters one row at a time. The
applicable dots of the bottom are printed by driving the corresponding
bits of the print head. The chart is moved slightly, and the applicable
bits of the same 5 bits are driven to print the second row and so on until
all seven rows have been printed.

The row of print heads is divided into four sets of twenty 5-bit
subsets each. This permits using a smaller power supply for the printing
drivers. FEach set is driven at different times. One set is driven, and
the chart is moved a small step in order to move the burned portion from
under the head, then another set is driven and another step taken. This
procedure continues until all four sets have heen driven and four steps
have been taken. At this time one row has been printed.

The recorder logic contains a character generator which requires as
an input the 8-bit ASCII code for the desired character; however, this was

" inadequate for ghe recorder's intended use. Other characters or symbols in

addition to thdse available in the character generator were required. It
was also regdired that on-the-spot character and symbol configurations be
changed sz/that any configuration capable of being generated by a 5 by 7
dot matrix would be available.

fodifications were made in the recorder and an option board built
which, in essence, removed the character generator from the recorder.
This function was designed into the software in the Model 70. The con-
puter outputs to the recorder one row of a character at a time. Changes
in software requiring only a few minutes can enable the generation of
symbols in any 5 by N dot matrix.

Chart speed is controlled by the recorder; however, switches enable
various speeds to be set into the recorder. Additional speeds can be

acquired by using an external oscillator. The switches and the external
oscillator enables speeds being considered for the SMS to be ohtained.

TASK 2 - The Line Printer Task

The function of the line printer task is to output the sensor activa-
tions to the Lline printer correctly formatted with a heading printed
approximately every thirty sensor activations (Figure 15). The following
data 1s recorded for each activation:

RID - Receiver and Sensor Identification Number

TYPR ~ Sensor Tvpe: FExamples

SFE - Seismic Feature Extractor

VFP - Variance Frequency Processor
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FIGURE 15. LINE PRINTER ACTIVATION OUTPUTS




FAST - East UTM Coordinates

NORTH - North UT™ Coordinates
TIME - System Time the Actlvation was processed
TBI - Sensor Nata Processed
Class I Detection Only - (Blank) = Yo DNata
Class II flassification = TRK - Track
WHL - Wheel

MAN - Personnel
UNK - Unknown

The line printer works in conjunction with the line printer driver, which
outputs each individual character to the line printer.

TASK 3 - Input Processing Task

The function of the Input Processing Task is to process the activa-
tions and associated data from the tactical situation simulator task (Task
). When activation data is passed to Task 3, the following programmed
sequence occurs:

1. Validation and checking of sensor identification codes and sensor
data for a particular class of sensor

Type 1 ~ Detect Only Sensors ~ No Data

Type II - Classification Sensors - (Classification Data.
If the data obtained from a classification sensor is not within proper
parameters, the activation is tagged with a corresponding symbol for bad

data.

2. Decoding and proper formatting of the activation and associated
data for transfer to the peripheral equipment used by the computer.

3. Setting up of the data into specific buffer location to be used
by Task 1l to output this data to the Texas Instruments Thermal Recorder.
This data can be displayed in any format by the character generator
routine.

be Outputting of the activation to the following devices:

a. Disc, on which a history record is kept for all activations.

b. Cathode Ray Tube, for display in simulated map format.

Upon completion of these functions, the task terminates itself and
becomes dormant until another activation is passed to it.
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Input Data Processing Routine for Texas Instruments Thermal Recorder

The data processing routine for the Texas Instruments thermal recorder
tests and validates sensor input data received through the Input Processing
Task (Task 3). This routine formats and stores data to be outputted to the
recorder by the Thermal Recorder Task (Task 1). The sensor activations are
generated by the Tactical Situation Simulator Task (Task 6) which simulated
sensor activations, sensor data and sensor time of activations. These sim-
ulated activations and associated data are then stored into the Data Pro-
cessing Queue Facility (Input Queue) which is a circular list processing
storage area (first-in-tirst-out) located within Task 3. When sensor acti-
vations and data enter the queue, the input processing task and data
processing routine for the thermal recorder begin execution of their pro-
grams. When the data processing routine for the thermal recorder is execu-
ted (Figure 16), the following programmed functions occur:

1. Determine the corresponding sensor type from the activation's
sensor identification and channel number (RID#). ’'Iwo types of sensors
generated activations:

a. Type I - Detection-Only Sensors
Channel No. + Sensor ID No. + Time of Activation
b. Type Il - Classification Sensors
Channel No. + Sensor ID No. + Time of Activation +
Classification Data
2. Decode and store the data into an output storage ared which will
be accessed by the thermal recorder task. This data can be translated into
the form of single data bytes (detection-only activations) or full charac-
ters or symbols (classification activations).

The routine begins by determining the type of sensor activation which
is being processed. When the data enters, it consists of a channel und sen-
sor identification number (RID). The RID is checked against a list of known
active sensors with RID numbers stored in a common data base located in the
core memory. LEach RID number in the data base has a corresponding sensor
type, either detection-only (Type 1) or classification (Type II). W“hen the
sensor type has been determined, the appropriate data handling rcutine is
executed under program control,

Detection-Only Activation - Type 1 Sensor Routine

Data from a detection-only type sensor is passed to the Tvpe 1 Sensor
Routine. This routine loads +the last time of activation fo: that
particular sensor identification number (RID#)., The last ti e of
activation of each of the active sensors is stored in the common dat.u »Hase
of the input processing routine. The routine loads the current time of
activation from the input queue where the current activation is stored
temporarily until servicing ot the activation is completed. A time
comparison routine is used to determine if the difference between the last
activation time and the present activation time tor the specific RID
number is less than, or greater than, a fixed differential in time which
can be specified. The time differential used in the SMS softwarc w:. .
minute between successive activations. This was done so that activation.
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COMPARE TIME LOAD ACTIVATION TABLE TO THE THERM.
DIFFERENCE COUNT, INCREMENT & RECORDER BUFFER
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UPDATE POINTERS
STORE ACTIVATION 7
CHARACTER/SYMBOL
INTO THERMAL
RECORDER BUFFER 1S THE
L HARACTER/SYMBO

TRANSFER
COMPLETE

NO

UPDATE CURRENT TIME
OF ACTIVATION TO LAST
TIME OF ACTIVATION FOR
THIS SENSOR

EXIT ROUTINE
RESTORE ALL REGISTERS &
RETURN CONTROL TO TASK 3

FIG. 16 THERMAL RECORDER DATA PROCESSING FLOW DIAGRAM




arriving within this time limit, successively, would be given different
symbol representations to be displayed to the recorder, thereby isolating
single activations and multiple activatlions at the recorder output so that
possible false activations could be recognized at a glance (see Figure
17). The technique for displaying the data follows:

a. If the differential in activation times is less than one minute,
the activation log counter for the sensor identification number is loaded,
updated and restored in the activation log. A symbol is taken from the
character/symbol table corresponding to the updated activation count and
stored in the appropriate recorder pen number location in the recorder
output buffer.

b. If the differential is greater or equal to one minute, the
activation log count for this RID number 1is initialized to Zero, stored
into the activation log, and a symbol 1is taken from the character/symbol
table corresponding to an initial activation. This symbol is a single
dot, which is stored into the recorder pen number location, in the
recorder output buffer for this RID number.

When this has been completed, the current time of activation 1is
stored where the last time of activation was in the common data base,
thereby making the current time the last time of activation for this
sensor identification number. Following this, all the registers of the
operating system are restored and the processing of the input data 1s
continued on the input processing task, where software control fs
returned.

Classification Sensor - Type H Sensor Routine

When a classification sensor activation is determined, the data
portion of the activation is loaded from the 1input queue where the current
activation 1is temporarily stored. The data is decoded and checked for its
classification. 1In the simulation tests, three different types of valid
classification data were generated and processed through the operating
system. The valid classifications were:

a. Tracked Vehicle
b. Wheeled Vehicle
c. Personnel

If data received for an activation does not coincide with any of the
valid data codes, the activation is tagged with a symbol signifying that
the data is unknown ({.e., insufficient data to correctly classifv the
target). After the activation and decoded data have been verified for
type of classification, the program goes to a reference table in the core
memory and determines which character/symbol is to be stored into the
recorder buffer to be displayed. For example, if the data for an
activation was found to be that of a tracked vehicle, the routine would go
to the reference table and select a "T" for tracked vehicle. Then the
character/symbol would be transferred into the recorder output bu:f
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PEN NO. PEN NO. PEN NO.
1 2 3
360 SEC
[ J
340 SEC
320 SEC
300 SEC
280 SEC
® (Y X XK J
260 SEC [ R Y KN J
e o o°
0000 e O
240 SEC s33ss o
® o o
220 SEC o e
200 SEC b
180 SEC o dd
00000
160 SEC o o o
e o
140 SEC 1
120 SEC [ KX N X J o
[ K X N X J
100 SEC Y YY)
(XXX X J
80 SEC o o o
® | ]
60 SEC LA X X R J ®
o0000
40 SEC Yy
XXX Y]
20 SEC e o o L
[ 2
0 SEC .

NOTE: Symbol initialization after
60 sac. of no activity

FIG. 17 SYMBOL GENERATION FOR DETECTION-ONLY SENSORS
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specified by the recorder pen number for this particular sensor identifi-
cation code. Similarly, if the activation data was that of a wheeled
vehicle, a "W" would be selected from the table. Having the character
generation under software control expands the possibility of outputting
any 5 by 7 character or symbol rather than the standard ASCII Code, or,
for that matter, any 5 x N character or symbol. (See Figure 18.) This
technique is used to shrink the characters to a 5 x 4 dot matrix thereby
enabling slower recorder chart speeds.

When the character/symbol has been completely transferred to the
recorder output buffer, the current time of activation is stored into the
common data base for this sensor identification number; all registers are
restored to initial entry values, and program control is transferred back
to the main input processing routine.

Recorder Output Buffer Data Structure

The data base structure for the Texas Instruments thermal recorder is
a core resident storage area made up of seven 80 8-bit data strings.
(See Figure 19.) The first three most significant bits of each data byte
(8 bits) are not required hy the recorder and are only used to simplify
the software data base and programming of the data transfer.

The seven data strings, or data blocks, represent the seven charac-
ter/symbol lines as discussed in the character/symbol generation of
classification sensors (Figure 18). The seven data blocks are configured
in a circular list, data is transferred sequentially into all seven data
blocks, continuing into the first block after the last has been filled,.
The starting data block is determined by the relationship between the
recorder output state and the time an activation 1is being processed.

The data block structure uses seven data blocks to generate 5 by 7
dot matrix characters/symbols. By extending or shortening the circular
data structure, any 5 by N character/symbol can be generated. This
technique was used in changing the size of the characters for slower chart
speeds used by the thermal recorder.

TASK 4 - Operator Command Processing Task

The purpose of the operator command processing task is to enabl~ the
operator to execute disc overlay programs. The task consists of a four
kilobyte overlay area (storage area) and some coantrolling software. There
are many programs at the operator's disposal (Edit, Admin, etc.), and
storing all of them Into the core is impossible owing to restraints on the
core slze. Also, additions and modifications to software available to the
operator would require a regeneration of the entire system. Therefore,
all of the interactlve programs were stored on a disk file non-resident to
the system. When a program {s requested by the operator, the non-resident
disc file is searched (Task 5), the program is loaded into the overlav
area (Task 4), and program control is passed to the non-resident routine
which {s in the overlay area by starting Task 4. Upon conmpletion of the
non-resident routine 4 terminates Ltself and becomes dormant,
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ALL DATA BLOCKS ARE OF
EQUAL MEMORY LENGTH

DATA BLOCK 1
80 8-BIT BYTES
(640 BITS)

DATA BLOCK 2

DATA BLOCK 3

DATA BLOCK 4

DATA BLOCK S

DATA BLOCK 6

DATA BLOCK 7

OVERALL DATA BASE STRUCTURE

DATA BIT POSITIONS
123456789101 122131415

DATA FOR PEN 0 | DATA FOR PEN 1

DATA FORPEN 2 | DATA FORPEN 3

DATA FORPEN 4 | DATA FORPENS

DATA FORPEN 6 | DATA FORPEN7

DATA FOR PEN 74 | DATA FOR PEN 75

DATA FOR PEN 76 | DATA FOR Pt s 77

DATA FOR PEN 78 | DATA FOR PEN 79

TYPICAL DATA BLOCK STRUCTURE

FIG. 19 RECOCRDER OUTPUT BUFFER DATA STRUCTURE

42




The execution and operation of the non-resident programs or, for that
matter, any other task, in no way interferes with the processing of incom-
ing data from the tactical situation simulator or outputting to the re-
corder. This aspect is covered under the discussion of operation of the
real time operating system.

EDIT Routine (EDIT)

The EDIT Routine is a disc overlay program that enables the operator
to create and modify the sensor administration file. Through the tele-
type, the operator can activate, deactivate, or modify existing sensor
records in the file and also activate or deactivate entire receiver
channels. Data entered for each sensor in the Administrative File is as
follows:

a. Activate (A) or Deactivate (N) status ST

b. Sensor Channel and Identification Number RID

c. Recorder Number and Pen Position RPP

d. Type of Sensor TYP

e. East and North UTM coordinates EAST~NORTH
f. Array Number AR

g+ Date Sensor was Deployed DDPD

When the EDIT Routine is run to completion, a new active sensor file
is created in core (located in the common data base) and the entire sensor
file is transferred to a4 disc. This file contains all active and deacti-
vated sensors. (A deactivated sensor is one which 1s invisible to the
system for processing.) The channel indicator will be set to indicate the
status of the recelver channels, which will be set by the input processing
task (Task 3). The EDIT Routine also calculates the coordinate scale from
the UTM coordinates of all the active sensors and scales of the CRT dis-
play appropriately for the mapping of the sensor field.

The Administrative Routine (ADMIN)

The ADMINistrative Routine is a disc overlay program that allows the
operator to list on a peripheral device elther the entire or any portion
of the sensor administrative file on disc. This allows the operator to
display the data for any sensor or groups of sensors to any of the peri-
pheral devices (CRT, line printer or teletype). The operator has the
following display modes of operations for listing sensors:

1. All sensors in the Administrative File
2. All active sensors in the Administrative File

3. Any particular sensor or group of sensors
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4, All sensors within specified UTM coordinates

5. All active sensors within specified UTM coordinates

When the CRT is selected as the output device, (Figure 20), the
sensors are listed on two sides of the screen, split screen fashion. This
permits a maximum of 43 sensors to be displayed at any time. 1If there are
mcre than 43, the routine will queue the operator if the rest are to be
displayed. When the line printer 1is selected as the output device (Figure
21), a heading is printed and the list outputted. When sensor activations
enter the system during this mode, they are processed to completion
immediately, and the activations are listed to the line printer upon
completion of outputting the Administrative List.

ACTIVation Routine

The sensor ACTIVation simulation routine 1is a disc overlay progran
which generates sensor activations and enters them into the system. This
input is the same as if an actual activation occurred at the receiver ]
inputs. Thus, the simulation of any sensor report can be easily accom-
plished for software testing, demonstrations, et cetera.

The program can produce either classification or detection-only re-
ports. To enter the data one needs only the RID (Receiver - ID) number
and the desired classification (if a classifier).

For multiple activations, one has to enter the data separated by
commas. This will time-tag all entered data at the identical time of
entry. An example of program operation 1s as follows:

Command Explanation
ACT1V Call Program
*% Program Ready
121 Output Activation on Sensor 121
*% Program Ready
131-2 Output Activation and Classification 2
121, 131-2, 121, 141 Output many Activations
Rk Program Ready
END END Program
FND ACT1V Normal Program Fnd.
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FIGURE 21. TYPICAL ADMINISTRATIVE FILE LINE PRINTER OUTPUT

ADMINISTRATIVE FILE
EAST NORTH RFP AR ST
04000 S0000 111 00 A
04000 49500 112 00 A
04000 49000 113 00 A
04000 44000 1146 00 A
04000 43500 117 00 A
04000 432000 118 00 A
04545 42935 119 00 A
04220 42581 120 00 A
04000 38000 1Z3 00 A
04000 26700 125 00 A
04000 32000 120 00 A
04000 21500 131 00 A
04000 31000 132 00 A
04000 20500 133 00 A
04000 =27=50 124 00 A
21000 45000 1S5S0 00 A
21000 47350 151 00 A
21000 46700 152 00 A
21000 37300 194 00 A
21000 27000 155 00 A
20500 37000 157 00 A
20000 37000 158 00 A
EAST NORTH RPF AR 5T
21000 32500 160 00 A
21000 22000 161 00 A
21000 21500 142 00 A
21000 21000 143 00O A
21000 26500 1S6 00 A
12250 2 146 00 A
12000 23 17 00 A
13750 18 00 A
12000 170 00 A
13750 171 00 A
12250 172 00 A
15000 172 00 A
12750 174 00 A
12250 2 149 00 A
19500 S7000 140 00 A
20250 57000 141 00 A
Z1000 S7000 142 OGO A
19500 54290 143 00 A
21000 S4230 145 00 A
19500 S5000 146 00 A
20250 S5000 147 00 A
21000 SSO00 143 00 A
EAST NIRTH RFF AR ST
202590 S46£250 144 00 A

ADMIN FILE COMPLETE
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Scenario EDIT Routine
The SCenario ENDITor pertforms three functions:
a. Read, check and pass peonetry, object, or sensor data to Task 6.

be Check for current valid data files in Task 6 and output the
values to the operator.

c. Execute the Task 6 Tactical Situation Simulator algorithm,

l. Enter Data. Dati entry to the algorithm is done hy means of
prepunched paper tapes which have the desired geometry, object, or sensor
data to be used. The progran uses a specially written driver on high
speed paper tape reader/punch to read in the data tapes. When entering
data, all initialization required for the specific data files {s performed
as well as format, syne, and Jdata record checks.

2. Check Data. The previously entered tape numbers for
geometry, object, and sensor data are checked and outputted to the
operator.

3. Execute. All pertinent system and Task 6 data are
initialized. The proper flags are then set and the program 1s exited to
allow the real time operdatiag svstem (RTNDS) to start the Task 6 tactical
situation simulator algorithm.

TASK 5 - Command Directory Task

The function of Task 5 is to read rfrom disc, a directory file of
valid names used to call the non-resident programs. Once the list is read 1
into nemory, the operator mav sclect one of the non-resident programs to
be implemented. This is accomplished by the operator entering the
program's name (Exanple: ¥EDIT). Task 5 searches the directory for the
program, EDIT, and its corresponiding location on the non-resident disc
file. Once the program and locstion have bheen found, Task 5 loads the
appropriate program, in this example, EDIT, into the operator processing
task (Task 4) overlay area. Aftpr the program is loaded, Task 5 starts
Task 4, thereby giving control to the operator who can now use the
non-resident program. In the event an operator enters the name of a
non-resident program which does not exist in the directory, an error
message will be logged to the teletype by Task 5.

TASK 6 - Tactical Situation Simulator Algorithm Operation

The Task A algorithm is started by a non-resident program (SCEDIT)
which also edits and checks data (Figure 22), Once started, it
initializes several parameters in the data and pointer files, sets CRT
constants and several general operating register values. Then it proceeds
to a time check routine. Here, the algorithm time is generated by
comparison to the real time clock {nterrupt count. 1If the required count
has not elapsed, the program waits and returns to the scheduler. Once the
required count has elapsed (from the previous time, approximately 500
milliseconds), the current state of the svstem is updated.
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START ALGORITHM FETCH OBJECT

INITIALIZE CHECK PARAMETERS
ALGORITHM i

ARE
OBJECTS
COMPLETED

CHECK TIME

YES

PROCESS YES

ALGORITHM FIND
OBJECT LOCATION
< WAIT 1
MAP OBJECT -
\
CALCULATE
- SENSOR/OBJECT
DISTANCE
1
INCREMENT SENSOR
CHECK SENSOR PROBABILITIES
PROBABILITIES
ACTIVATIO YES
REQUIRED
¥
NO OUTPUT SENSOR
ACTIVATION
SENSOR
NO CHECK
COMPLETED,
YES

FIG. 22 TASK 6 SIMULATION PROGRAM FLOW DIAGRAM
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The system update relocates each object to its new position based on
the exact inhibit time value for the current algorithm period, the object
speed, and the track which the object is following. The distance between
each object and sensor is calculated, and the resulting probabilities and
classifications for each sensor are modified, if required.

Once all the objects have been checked against each sensor, the
program looks for activation threshold conditions of each sensor. An
activation will result whenever the summed probability of detection for a
given sensor exceeds a threshold value. Classification 1s determined from
the dominant target which perturbed the given sensor for that period.

After all the sensors have been checked as to thelr activation
condition, the algorithm passes the activation data to Task 3, starts it,
and goes into the wait state. When it is finished waiting, it is reacti-
vated and the entire process starts all over again.

The end of the program execution occurs when all the objects reach
the end of thelr respective tracks. At the end, a message is printed to
alert the operator to the fact.

General Description

The algorithm basically functions as a discrete state system.1 A
general expression of the describing state equations 1s as follows:

05 = £f1 (G,04-1) (1) (B1)

Sy = f2 (S4-1, 04) (2) (B2)

where O 1s the object state matrix, S 1s the sensor matrix, G the geometry
functions, and {1 the current state. The f| and fy are state transition
functions.

The current object state 0; is functionally determined in (Bl) by the
geometry function G and the previous object state 0y-1. Then the current
sensor state Sj is determined in (B2) from 0; and Sj.1, the previous sensor
state. 8; is Interpreted and the appropriate actions taken until the next
operation (Bl) is begun. Note that the operations of fj and f, are done in
discrete time intervals, which can be varied depending on the computer
speed.

The three state variables which define the system are described by
(1) geometry (track) parameters, (2) object parameters, and (3) sensor
parameters. The basic characteristics of each are defined before the
execution of the program, although certain items may be changed during

1 A discrete state system is a collection of state variables, the value
of which at any {instant of time, determines the state, or output, of
the system.
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execution. Thus, the operator merely initializes the state equations with
data from (1), (2), and (3) above and starts the program. Once
initialized with all three sets of data, the system does not need to be
reinitialized unless it is desired to change one or more of the data
groups.
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# THIZS [5 THE DRIVER INITIw 1ZaTion RMITINE
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QO 54R
OD14R 4200 o 1a e
OO10
DDLSR DT DEVUIAY  LHI STAT, X AQOO - SEY STATWS Ta g
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#+ [2 RECEIVED FRUOIM THE RFOOROER SIONALING THAT [T s REANY TO REC
# NEW DNTA
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R
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QOF 2R
QOF LR
QLOOR
010K
010&R
010K

010K
O1OCR

QO4

QIEA
45E0
OIE N
G50
QOLinR
DE =0
0100K

2302

SY R

251 CHT
D <, iHOT

QO
U700
QG
T
(ST
':-’VQ/'. ,_.".
0
OO0
4S50
OO0
4250
QOE4R
0777
O 0
010aR
4200
OO AR
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|
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kR
WA
ETE
i
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O

el

ENDG
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R, OGRS
R, X LF
Ré&y R
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CLOCE, S 7TH BIT OF HAILFWORM

T CSYND CLONCE

S0 THAT OUTFUTTINY ZTARTE

AFTER REAL TIME CCv INTERALFT

LuAN GBYTE

AP EMENT FIOR O DIATFT
CUTFUT ICHAR
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TASK 2
LINE PRINTER TASK

LINF FRINTER TAZE FOR THE SENSOR MONITOR SET Faise 1

QOO0

[SIW NI
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(e Y
[N TS
QOO0
OO0
[SIRTATY]
[STRTATS]
D)
0
[STaTRIN)
2000
QOO0
D300
QOO
QOO0
QOO0

*
3

E I A

#*

¥ LINE FRINTER TAa=ED

REWRITTEN AND DEBIMMSED  [BY
RICH MARTING & JUOE EARARIIWEE ]

EXTRN LFFLAG, ITNINLIM

EXTRN CURZELC, DORNG, INISED, ORUFFL, ORUFF 2
EXTRN @ARLOX, @AHL 1Y, @AHRN, @AHSZE

EXTRN @QAHTER, @aHTINM, @ARTYF

ENTRY LNF, LNFTE

* LINE FRINTER TASE CONTROL BLOCE

*
LNFTE

3
AHRN
AHTYF
AHL X
AHL DY
AHTIM
AHTER
#*
NiSFSE
SN
10
CEUF
BLUFA
R10O
R11
Rt~
R1z
R14

L= B LINDSED
(18 3] FARARMETER
L= 2 LiNLESED

D O N2 TEILL BUFFER

. QX &2, X & e, 0 Lid O=32
[ Q,0,0,0 Litl 4-7
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(W] O
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Eid 7
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e 10
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B 14
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WIORE. E o
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3*
DO ZERD gt
GOLE Fi3EMAX B £t
QO0I CMAX g =
L T EOF ol X wes
3
*
#  LINE FRIMTER TAZE MAIN FRIOGRAM
3*
*
3t
OVGE N LINF' el *

(e

Y]

D04 QEROO SHR ZERD, ZERID SET RFG
DOSOR GO0 =TH ZERD, TOFLIS SET FLAS T NO ERRUR

O1F o

LH CEEC, INDSEY LOAD INITIAL SELTUR OF THE FRIZOR
"""" LH CNUP, TRINLM
OOSIIR CLHD 2N, CFMAX

Er LOELF

ODOEOR

(RIS PO g REINIT =ZHR DN DN O CLURRENT NUMDE A
OOAAR 25D LOELWE LHI CRigF, DEUFFL LAl CLURREMT EoFren ADDRr - -
OOGOF

QOEplR C3lO THI [ Y |

OOEER i EBZ= [hNE

DO70R 12 ¥ LHI CEIE, ODRUFFZ
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QO7 4R JURION e *
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o

QO75r 4210 Eri CHEFLIG
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QO1E
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FFFF
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QO 7R
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[IATRINIS
QOSER 42350 ENE FAisEZ
O14aR
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OOE4R
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Q2anR
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Q4R
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LHI

R T
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NIOFSE, FOEMAX
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IF LEZS NI HEADING
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R1S, CURZEC
GETNXT
EFA, DS RUF
CE, DFPEBLE -+
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# LINFACE

*
LINFE.

LINEE . L

TAzZE, FOR THE ZENSOR
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=TH

TH
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EAL
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LI=
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Rz, DFELE+Z

NEXTRL

Rz, EOF

IOERRE
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R1%S, IOERR
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WSiRE , TOF LIS

WinlIT2
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MoMITOR ZET FaisE 5

oAb =TAaTL:

ERARNCH T FRINT HEADINGS AGALN

ERAMNCH T3 FRINT LNFTR EUFFER AN

ERANCH T OI20 WRITE ALSIM
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ERSTAT, STATUS

2 ERRIOR
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62

RIUTINE T CHNVERT HEX T A=CIl




DQLCER AL
QOO0
A0
QOOF
D=AA
OlEZR
DIZAn
QOO0
~1
7
21k
4208

D04

O10ER
O10-R
Q104K
O10ER 2
VIFOR 2
OIESR 2
O1ER

—~———

4344
4545
OlF =R

O1F AR

OO0 7
JOOE
g lE

-
S
e AR

Q205K
""" GOOLE
QO
Q=
SRS |
Q500
Q18R
Q00
OQX1AR S,ear
4300

S

S04

200

Sl

Sa5d

2020

4E4F

SE%4

4200

20000

Sad oo

40445

EAVAIY
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e
EFRIR
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EESHDR

FUR THE SENZOR MONITOR SET
SRHL R10O, O(R12)
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LINF FRINTER TAZE FUOR THE SENZOR MONITOR SET FAGE
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v Dizee
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Jefit
2eE1
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40700
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LEEE Do CORIOD TTT  XAXXAX YTYYYY HAMIMZS TER

LFEUFE  E5d #*
LFELY iz X

e -
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+
# LEYTE HANDLIres RIDUTINE FOR EAQLH FUOARMAT
-+

vz gL #
NXTE L WORE., O(R12)

=TE WdRE, O(R14)
Al= R1z1

Al= Ri4,1
g = R1Z,1

BF NXTE EBRANZH ON FLUS T NEXT BYTE

ER R1S RETURN
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END

64




P ]

[ TR IRIP]
[STRTNNT
[SIRTND
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OOOE
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OOO0FE
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TASK 3

INPUT PROCESSING TASK
INFUT FROCESSING ROUTINE FOR THE SENZOR MONITOR ZET FAGE
3

INFUT  FROCESZING TASH

REWRITTEN AND  DERUGSED  EBY
RICH MARTIND & J0E FARAROW:IH]

OF NZHZTA MibsT FIRST BE SET FOR EACH RECVR CHANNEL
TO BE ACTIVATED (NLUWARERFLO FROM RIGHT  To LEFT)
THEN & CALL TAZE MEZSAISE  (CHIGE=ZS) 0F "0 MusT GBE
FLACED IN THE INFLOT DUWIELE (INFID)

THE RECEIVER LOSICAT UNIT NUMEBER IS THE ZAME A% THE
CHARNNEL. MUMEER

DEFINED CONZTANT:

Tk ok ok & ok ok ok % ok ok ok ok ok ok ok % ok % X

O Eh 0
R1 e 1
'L [SOUR] Z
R.2 [ HIN] =
R =l 4
il el bat
R e &
R7 el 7
R [ NIN] b=
R Eay 2

'’

R1O En
R11 B
R1Z EvaLd
R1:= Epit
R14 e
R1S ERid
RET ot X720
SET e X 40
LINE L e 14

[ 4 4 e 1=
AR ZE Bt 24

¥*

RZV1E el
RICVZ et
RIZVE [ RIN]
RIZV4 e
RIZVS et

(o o T S S
BN )

-
N

REVR LOGICAL UNIT=

I PV R

REVE Evi) é
#*
NOIZHAR B & ND. OF RECVR CHAN =
#
ENTRY INFG, INFFRID, TASE S, NURARCH, CHGE 2
ENTRY RIVR1L, INTEUF
#

EXTRN ACTADM, ADIMTAL, LHSTw, MUHZTA
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- INFUT FROCESSING ROUTINE FOR THF SENSOR (AONITOGR ZET FALE s
QOBOR EXTRRN D0N&S, CRTOUT, TYFE
QOOOR EXTRIN INCTSE, WDCTZE, ACICTSE
QOQOR EXTRN INCTSI, WD T=l, ACET:]
[SININTREN EXTRIN @AMz, @ TraiL
QAR EXTRN @LTMaZ
[WISTOIRISN EXTRN @NIACT, @SN TF, &lLLBR
OQOOR EXTRN TEXA:Z, @rEIZN
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a*
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*
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OO AR OO0 o O, 0, 0,0 (T I Tt 2 T T
QOO0
OUH)
OO00
QO IRR 0= 32 REGIZTER =AVE ARFA
3*
OO4ER FLZOO INFI1 D 02, 0,0,0
QOO

OO IR s S04 INFUT GUELE 2T ORAGE
+
*
# [NFIST FRICE -2 IS MO IN FROGRAN
*
1
3+
I

OI4RR D700 NFFRID XHR RO, RO Lizafn R WITH O
OZelR 2411 LI= R1,1 Lyl R WlITH 1

INFUT DATA, VALIDATE, AND CHECH REUVEIVER =TATUL:

& & X X

OQLAER A4 320 DATAIN RTL RZ, THNFD INFUT CHANNEL NUMEER
OV4ER

OISR 4240 EF. 4, FHATA IF L=T ENTRY, 3 To Ok DaTA
QizaR

OISR D727 XHR RIVRT Rzt T ENTRY FLAG

VrSaA EL1S0 LZTERR 2y 2V ERRI_LT FRINT "N LT ENTRY
Ol 4R

[§1¢)




IRNFUT PROZCESSING ROUTINE FUOR THE ZSENZOR MONITOR SET FALE 2
GZSUR 4500 E RIZS T ERANCH T RISTUE

¢
# THE FOLLOWING IS THE DEFINITION OF A RECEIVER FARAMETER
#* BLOCE.
%
# THE FPARAMETER BLUOCY, CONTAINS
* FCT CobDeE (BYTE 1)
* LIOISICAL UNIT . (BYTE 2)
* STATUS (BYTE 2)
* LDEVICE WUMEER (EYTE 4)
* INFUT QIEUE NAME (BYTE S ¥ &)
*
* THE RECEIVER LUGICAL UNIT NUMAFER IS THE =ZAME AZ THE
+ RECEIVER CHANNEL. NLHIEER
i
* RECEIVER FARAMFTER BLINIE!S
¥
QIEOR 4001 RiCVR1 1] X 4GO0 +RIV1
Q2R 0= Z
O2aaR OO4ER o TP
3
2a0R 4007 RIVRZ o X 40007 +RIZVE
X L= e
¢ OOAER ([ IrF
+
TR 4(:)(:‘113 RIVR S Dl:i X 4000 +RD:IV'._::
P e i
DZ70R OO4ER o INF2
3
OZ7TIR 4004 RIZVR4 oo X 4Q007 +RIZVA
D741 0= Z
027K QO04ER 1] IR
#*
O2Z72R 4005 RIZVES 0 X7 4OQO0 +RUVS
DZ7AR 0= Z
OZ70R OOAER [ IMF0
*
LINIANTA RIZVR julny X 4000 +RIUVE
2 o z
QXIIR OOAER D InfFo
*
*
ceiRTa LIS R¥, 1 SET ENTRY FLAG
LHR R4, RZ Losalh R4 WITH DATA
LNt CF ME s IF NOT fInrs, O T LhMES:
*
CESTAT NHI Rz, X 7FFF REMIVE <IN BT
CHR R RO CORFAaRE CH RO WITH O
EE INvoTA IF O, S0 7O INVDTA
0y CHI R, NI HB CIFARE WITH ND R
OO -
OvAR 4270 EF vty [F FLLez, 3 T INVDE A
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QZAaR

OZRER

0ZC2ZR

OZC4R
O200AR
O205R

OZ0ER
OZOER
O2ZDAR

IMNFUT FROCESSING ROUTINE FUR THE SENZOR MONITOR =SET FAIGE 4

SO0R

QOO0

0000

QOO7
OOOE
4EAF
2041
4953
S420
454E
S452

SV20

QO07
0014
44E
Se41
449
4420
4343
414E
4E4S
420
4E4F
2F 20

0ZZER

S 8]

QOO

#*
ERRDAT

*
I N

LHI

LHI

RLL

NH

ETH

oz
oz

o
oz

(O
o
o

ENZE
LH

CHI

ENE

RE, X207 (R3) LoAall R WITH OH WO IN AzCT]
R UNAVAL+HTE STORE CH NO. IN METZAGE

2, LINAVAL FRINT "RELCVR WO, X NOT AVAIL *
R4, X FFFF* LOAD R4 WITH X FFFF -

RS, X" FFFE"~ LOAD RS WITH X FFFE-

R4, =1 (RZ) SHIFT LEFT WD CH - 1

RS CHETA RESET CHAN =ZTATLS EIT

RS, CHETA STORE CHETA WITH EIT REZET

=, 0 EC

Q CALL TASE MES:SAISE
7

14
COND LIST ENTRY S

7
20

2 INVAILLTILD CHARNNEL WO 7

[y ST IF NOT O, GO To CROE
R12Z, CHETA LOAD R12 WITH CHAN =TATL:

S TALCHEL. G0 TO STACHE.

R:Z NOICHAR CIOGF CHAN N WITH NG CHAN
RiZZTC IF a7 FLwes, 30 T R0aTot

2, ERRGT FRINT “INVA I0 DATA

O 200K INVDTA 5w
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- INFUT FROCESSING
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QI04R E1:20
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3

SR 0007 UNAVAL
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=
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-
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£
ST A N

aHT
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RN

-

3

me e
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| ond o

| SN SO S SV B
m

« 0
f

Send ]
4240
4142
445

3#*
3*
#*
DIZIR 42000 RISTLN
DIFER
QAR 47120
OOUOF
D2ZAR am)
04 25K
#*
S TRZHE
WNXTIZH

N OST75S
N 0470

I

Il

feo
O11AR
[ty e w]
Q040
PR
eo
0410R
[ TR ]
Qi)

(B

0I%SaR

0 2SR

OIS K

R=TUHA

OV 2 O

N
m
—4
Pl
)
-

DUETEPEY 3

ROUTINF FUOR

SV

mZ
oz
uZ

LH

LHI

LHR
SLHL

SRS
SR
Lz

MaH
LHR
NHR
EzZ=
LM

LHI

L

LHI

ITC

RECEIVER

THF

3,0

N

R1Z, CHITA
R1Z, NUHZTA

I ENT

R1Z, NCHETA
R4, NOZHANIRL)

RS, R1
R —1(R4)

Sy 1

R4, R1
FRTIGFL
R';" _1 (F\'Q)
Rz =1 x
R7, RS
R7,R1Z
RZTCHA
Rid, ON
R11,ZET

SETR=T
R14, OFF

Rit,R:ZT
R11, REVRI(RY)

09

SEMIOR MONITOR ZET

STaTL

FAIGE

Ed

UNAVATLAEBLE S

RIZUT INE

LOAD R1Z WITH CHAN STATLEE

CiriE CHSTA WITH NCHZTA

IF O, =kIF UFDATE

LOND R13 WITH NXT CHAN

LUAD Ra WITH N CH + 1

LAl RS
SHFT RS

WITH 1
LFT BY NI CH
SHFT RS RIGT BY 1 BIT P2
SURTRACT 1 FRUOM CH WNUO

IF O, 30 To PRTHMES:

R N1 EH - 1

LoAn WITH

MULT RY EBY &

LAl R7 WITH SET BIT
ISOLATE S2TATUS BIT

IF O, 30 TO RITCUHA

LOAD RILVR STATLS IN AL
LDAarn R11 WITH FOT COlE
1300 T
LA

SETRET

RUVR =TATIEE N AL

LOaD R11 WETH FCT LD

STURE FUT 200e TN Py Lo

STATUL

T Lo




OZAFR
0 2EOR

O BEIR
O FEAR
OECR

QE70R 2

VI7ZIR

INFUT FROCESSING ROUTINE FOR THE SENSOR (AINITOR SET
0260KR
x E11%
D260R

S B708

T~ D1EO

O41ER

C Loe

OIF 4R

AT Y b

Pl X

e DIEO

04 27R

¢ DoEw

OZF 4R

EROLEAQ

FFFF

. ORAT
CORAS

DR IZEO

FFFF

~OOEYS
R

wOOACA
SR 200

QR

OOOE
QOO

O 7
OO2F
4 .45
414E
4E4%
4T
220

OIOR 202

2070

s

2070

LH

ENZZ
=T

LRHR
E

COMFET NHI

CHI

ILEG Lt

CONTCR, LHIT
SHE
NHR
SETEIT  LHI
SHR
NHK
OIHR
[

%*

NLiFEZH o

SIx .

#*

RCVETH D
oz
D

oo

FALE &

1, REVRI(R?) SET UR REZET RULVR

RE, RCVRISZ(RY)  CHECE STATULE
CiaEET
Ri4, REVETA+Z(R?)

IF NOT O, 50
STUORE RLCVR

T COqqaFET
STATWE [N 4RSS
R10O,R7
SETEIT

LDAT
S0 T

R10 WITH
SETEIT

STATIS BIT

R, X FFOO- DELETE RIGHT EYTE FRUOM REZ

R &7 AQOO - DIMAFARE STATUS WITH X AOGO

[LES IF
R14, Duy LaanD

NOT O, 530 T
RIVERE STATLES

ILFES

IN AzCT T
R14, RUVITA+Z(R?) STORE ROVR =TATUZ IN MES:
BRANCH T COMTUCR
LOAN RCVR STATLS

CIONTICR
R14, ILt. In Azl

R14d, RUVETA+Z(R?) =TURE ROVR STATUS [N fFaz

R10, X FFFF- L@l R1D WITH ALl 1=
COFLEMENT BIT

ANMG WITH SET EBIT

Loal RY WITH ALl 1=

R1O, R7
R10, RS
R, X FFFF
R RS CiMAFLEMENT SET EIT
R1Z, R REMOVE EIT FROM CHSTA
R1Z,R10 AftD BIT T CHZTA
NXTCH S0 TO NXTOH

NI HAN NUMRER OF CHARNNELS

)

7
4¢
C CHAMNNFL. —

—
[
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QZOER

e
e

M m
[
ITRT

QIFZER

O4O4R

IS TN
0481AR
OS1ER
O3IUR
RREAN
04 20K
042aR
O42ZFR

14 30m
045K

04 2LR
G4 ZmK

INFUT FPROCESSING ROUTIRNF FUR THF

2020

LD

3O07

. OOZE

SE54d

4154

G5

=
2020
2020
TOLO
FO2O

2020
Z0OF0
320
2020
2O

2020

ELRpAN]
ZOF0
2020
2020

2020

204F
4E 2“0
4F 4
4670
2044
S
4741
4100

4Cn )
DA 24R

[ S
R

RIVETZ

RICVIETA

0
EF

it

CEZONT

END._WDE

#
L ENT

oc

oz
o
o

me

L

iy
o
8
e
[
“TH
“TH
LHR

ENZ =
TV

LHFR
L1z

cooo4

*
R12Z, CHITA

R1Z, MUHETA
R, RS

CHENT
0

R, R
Erafu i
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ERNTIR MOMITOR SET
] ) -

S TORE

CHzTA

MALE NCHASTA

CHELF,

IF NOT, g

[

CHELE

iF et

= CHITA

IF ZTART TAzb. M

TO CHENT

IF ENTRY

[RIX}

Tiv EnD WL
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Q4EAR

C.
+
(KX}
m
T

b
s
P
[N
X

044&R
D44AR
OA4ER
D4R
O4SHR

Ga5ER

Q40K
Qas2ZR

O iR
04 &£AR
D4 sER

072K

047 4R
O4TER

04 70R
O4ICR

O4AOR

O4A4R

O4RsR
O3AAR

INFUT FROCESSING ROGUTINE FOR THE SENSUR MONITOR SET

oz )

DOLER

(O

OO4ER

L EE50

OO4ER
4340
045K
E1Z0
Q4R
g120
VOO0

QOO

. DEE7

QODOF

Q421K
6110
OOOOF
=110
QOOOF
E1:20
QOO0

122000
QOOOF
2761
(€I slm
CARND
QOOOF

Lozag
OOOOF
ST
QOO1
2132
41E0
OOOF

#*

DIONTIN RTL R, ITNFID
RTL R4, INF2
RTL RS, INF12
EFZ 4, LIIOATA
AV = ERRILST
AV 2,0

*

LPDATA  LHR o R
LHI R7:—~1(RZ)
Ri L. Ré& 6
LE R1l, AGIMTAR(RY)
LHR R11,R11
EiNZ LT G

ERRIZHS  AHi R1, [ T2E
AHM R1, INCT2I
VI 2,0

INTEUF [z ALzZE

3*

*

# FIND AMNDRE=S IN AfOMIN LS

#*

LOTHLG  LHI

#*
*
#*
*

ROROUT  LE

ok & %

R1z, @alwisZ

=l R1ti,1
lqHR RO, R1Z
AHI R11, ACTADM

ROLITINE Tid DETERMINF IF DATA I's T BE OUTFUT
INSTRUMENMT S THERMAL RECORDER

TO THE TEXAX

R, @RFILMID(R11)

THI R, 1 IS DATA TO BE QUTFUT T RECLOROER 2
ENFZ UFDATE IF NOT, CONTINUE G THRU INF
EAlL LIN 1, TEXAZ IF =0, 30 T THERMAL. RECDRDER R
72
. —— -

'--'-.-..........--.-'--..-.-.l-.!—----'---—-mu1‘

FAGE

g

INFUT I0 AanD DATA

INFUT TIMF(HRSI& MIN)

INFUT TIME(ZED & 12Z0TH 2)
IF LIST ENTRY, 53 TO LRADATA
FRINT "R LIZT ENTRY"
10,4

LJAD Re WITH ID 2 DATA
LAl R7 WITH CH NO ~1
CUOAEBINE CH & I0 IN R7

LiJATT R11 WITH SErZIR NUMEER

SET FLAGS
IF NOT @, G TO LCTHLG

INCR CLTR
INCR COTR

£

LidAl R1Z wWlTH RECORD =SI2E

SUETRACT 1 FROM SENZOR NUMEER
MULT SENSOR MO EY SIZE
ADD ANDR OF ADMIN LG

LuAn RECORDER NUWAEER




. 4

s - e

O4AER

O4abaR

O4EAR
Q4crR

Q410K

INFUT FRICESS NG
# UFDATE ADMIN LUns

404
QOOOF

C 4OSE

QOOOF
a1l
QOOOF
LTS
12460
OOFF
Lzl
QOOOF

O4TAR P 1

QGiZaR

O3ZAR
GRS

040K
O402R

O4DER

O40RR

Q4 DICR

DIEDR
OAEIR

OsEaR

OAEAR

O4EER

Q4F 2R

O4F 4R

O4F AR

O4FER

OSOZR

OS06R

OSO8RF

OTOER

OS12K

OOO0OF
[NED=51

OSO IR
Lzear
“110
QOOOF
110
QOOOF
4300
0S1R/K

O4F 4R
=110
OOOOF
1 140
OO

ad o,

#
UrDATE

MIZHIGE

L=

STACT

CHTACT

#*
#

EannaT

RIOUTINF FUOR THE

TH

ZTH
Ak

EXER
NH I

LE

SLLS
LE

CHR
ENZ

LHR
AHI

LH

Eti
=T
A

Akitq

LHI

ST

At

Abi4

R4

RI, @LTIMAZI(R11)

R1

R R
Ry 28

>

(X

f

-

R%, @ZNSTF(R11)

R, 2
R TYFE (RF)

Rz, R1
NCHIGE

Rén RO
RE, —Z(RE)

R TELADR (RS

Rz

R, @03

ETACT
Rl'_"l S7

EADDAT

N

R, S

t

EADDAT

Réwy QLCBR(R1L)

R1, ACICTZE

R1,moCoTs=g

CAILICAS

RS, X =)

Rz, @ CER(R11)

R1, WINZT2E

AL, WD T

CNTACT

SENSOR MONITOR SET FAGE
EXTENZION &

CLTMAC(RLL)

SNIJACT(R11)

INCR ACTIV CTR

STORE TIME (HR % MIN)

STORE TIME (SEC % 120TH Z)

INCR ACTIV CTROZINCE ERASE)

SHIFT DATA T RIGHT EYTE
REMOVE 15T EYTE OF Re

Loal RY WITH =Lu

MULT EY 4
LOAD R WITH CLASE

IF CLA=:S I3 NOT 1, SeIF

[

LOAD R2 WITH 2 X CLASS —
Loan RE WITH =W ADDR
G070 SW ADDREZS

COMFARE DATA WITH &3

IF &3, G0 To =STRCT
COFARE DATA WITH S7

IF GTR S7, GO Td EBATIDAT
comfE DATA WITH S22

IF LT Sz, &S0 Ta BADDAT
STORF DATA

INCR CTR

INCR TR

LOAn Rz WITH DATA RBIT
STORE IN DATA ARFA
INCR CTR

INCR TR

G T ONTACT

&1

e ek . b ik A . bR M




- INFUT PROCEZSING ROUTINE FOR THE SENSOR MONITOR SET FRZE 10
Q4F &R
3
0S16R Q4FaR TELADR  Lu2 CNTACT
0S18R O4DCR o LOCLs
#*
# CALL SUBROUTINE TO CONVERT SENZOR DATA TO ASCII
# AND FLACE IN AN INTERIM EBUFFER
*
0S1AR 40RO CALLCAS  =STH R11, SNSADY STUORF ADDR OF SENZOR DATA
OSZ7R
3¢
0S1ER 41E0 EAl. LINE L, CIONAST CALLL Cony To AT ROUTINE
QOOOF
QSZFR SNSADL D= Z ADDR UF SENZOR DATA
OSZ4R 0472R oz INTEF ANDR OF INTERIM EBUFFER
3%
OSZ2aR 4200 E CRTOUT ERANCH To CRTOUT
QOOOF
*
0SIAR END
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ORI
[RI TRIWIY
[ TITNTN
DRI N

RTINS

OO0
OOOOR

OUOA4R
OGN
OO R
OO TOR
OOl 4R
OO1ER

DO1AR
OO1IR

j [RIRIRERIN

[T XY

oo R

RJIDTINE FOR TELAZ

XTI
Qac~R
4ijetod
OZWIIR
E O
(WIS TSE N
int
DOOGF
JOAC
OZeR
GO
TR EN

IR

.00

[ &

OOOF
RO
OSICR

INSTRUMENT'S THERM®AIL REDIRGER FALE 1

3¢

*

36 5 F 5F 5F ¥ F ¢ F o A S T S N F FF ot FEE R R
#*

*

. d 1+ 3% 54 <+ 58 5% 3t 5% % % * 4%t

* +#+ *+ <+ %+ 4 s+ +

R 4 %+ #* * % ++ +* L 4

+ % B + s+ 5 %44 ¢

* ++ +#* + 5+ 3 3F %+ 54 R4

* % -+ ¥ <+ <+ +#+ + *+

* -+ R B +* * < +#* 2 F %

k]

3

R R R R R e e R e R AR R R AL L L]
#+

-

ENTRY TEX
ENTRY TEX
EXTrit Ty
ECTRIN @ Liv Tr, @Fcivi

EXTRN SFTh, Tibera, i e

WL RORELE, LASTEF
RN .

T TPl @ Ty Y

WRITTEN AND DEFLIGIED By AICH MAaRT INGD

ATy
A THEA
R IKIRT

LIS B i D WiTH
IHATAIIT T A THEAMAL. RrCORDEA BY
TIrMF AFTER A DEVICE AVAILARLF

THE T1 THERMAI. RFECOA

THIS RiIIAT [e
ViMICH Wil EE
TAZK, A FECIFLEnN
' RFCEIVEN FRIZM

N THIZS VER:SDING, THE DMFUTER I3 THE CHARGUTER LENERATUR

R R N I T

B *
T Ry TAR~11

£ el

ST R4, TAR~- 4
STH RS, Tag- s
LR R10, @RPENTIZIRTIL)

STH R1O, TAE~ZZ
R11, TAG=IQ

LHR R1Z, R10

NIZER
L& R @IMNATRF(RLL)

UL R, 7
L Ri, TrRE (R

H Rz TAR=10
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- ROODTINE FOR T
QOZAR 4330
DG.3AR
QUIFER 4720
OS1ER
DOSIZR G330
0O1:2FR
OO SER G000
QllieR

QOZER i
QOO0
DO4GLER 4070
O4r R
TS Por S SRV
QOO 2
DO4AR 4070
QO4ER 42240
ODOZR
QODER 4250
OSQdR <
DOZAR 4040
OOZ.R
ODINR L4058
QOO0

OOIER

OOEIR
QOO0
Qe R 4
O4FIZR
QiR sl
D00 Z
Ve ER 4050
O4FER

E XA

LF

LHI

LH

=TH

LH

=TH

tr

(o
-4
I

=TH

LHI

LH

ETH

t

ZTH

NS TRUMENTS THERMAL
T DETECT
Rz, TAR—

3 CLASFY

Oy EXITL

OF A DETECTION ZEN

Riz, @LTHMAC(RIL)

R#%, OCRZ)

~

R, TARE-4:

Fr7y ZURED

R, TAR—4e

R4, TAE- &

RS, TALR-24

Rd, @ _THAIZ(R1L)

RS QTR (R1 L)

Rz QL Tieis (R11)

R, QCRE)

R, TAR-4Z2

R, 2R

R, TAR—-40

# ONE MINUTE ACTIVATION COreARe

#

XHR
LFE

[T

R1,R1
R, TARE-42(R1)

R, TAE-4Z(R1)

R, R
R, T

D

T

E-1

1]

B CEMIME
R, TALE-10
a4

Ry d
£, ZRUIL IS
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DOY4R
QOSSR
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0OATR
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QOARR

GURER

ROUTINF FOR TEXAZ

2611
Lz
O4FaR
=l
O4F LR
4nsid

OS1ZR

QOEOR
415090
O 1AR
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QOL0R
d500

QUeEOR

OOEER e
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QOEER

QUECR
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DOUER
[RIWTIPEN
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DU AR
QUL ER

OODOR
OOLER
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OODCR
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OOEOR

GOEAR
DOEAR
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051

D51 AR
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0711
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OS74R
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LE

[INSTRUMENTS THFRMAIL RECORDER
R1,1

Rz TAR-42(R1)

R, TAR-4Z(R1)

Rz, TRFE—-14

E
]

O,iRULUG
R, TAFM 1z
o, Dk EELS
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S DHEIZE, O MAINTE s RIDUT INE

+
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LFE
[

SHR
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EFF:
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R TAR-42(R1)
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R
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p Xl
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-
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Sy INICLIG

R, TAE~-10

O, 10
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# CHEC 0N CLEIDOMLeD ROOT INE

#
N

(X

£ih Al
LE

LE
CHR

BTF=
CFF =S

Ri,1

Fiz, TAR-42(R1)
R#, TAR=4Z(R1)
Rz,
2,5

0,1

R

# ACTIVATION Lk UFDATE RIOLTINE
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ZRIDLVIG XHR
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0] Sk
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TEXAS INSTRUMFNTSS THERMA
H R1, TAR-10

ETFz 3, S
LB Rz, TABLF+71

EBFLC 0, STORE

CH R1, TAB-2

EFF= O,
CH R1, TAL-4

ETES I, 4
LE Rz, TARLE+TS

BFFz 0,2
LE Rz, TARLE+77

o

R
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LH

AHR R
=TE R
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R

EFiC O, EXITE

# FROCEZSING OF A CLASSIFICATILON SEMNSIR

EXER Ré, Ré
NHI Ré, 295

ZH Réy TAR-24

ETr= S
LHI Rz, TRELE+14

EFFz O, 7
BTE=S =, 4
H Re, TALR=-24

ETF=s 3
LHI R, TABLE+4C

EFFZ 0,7
EFES S, 4
CH  Re, TAR-Z7

ETFz S
LHI Rz, TACLE+O

Ei- 0,
G

~ o

._; ) n':

P

el
i H Re, TAE=20

78




0162R
Olea4R

0O163R
01a=AR

014ER
170K

4760
0S14R
7

0174R

O176R

O17AR
O17CK

Q1o

01524R

2405
JO00
QOOOF
4O00
QS0BR
LiOOo
O4laR
4110

QCGOOF

SiCE D100

G1+4R
0126R

O1'YAR

01veR

O1AZR

0O1ALR

DIAZR 2

O1ARKR

D1IRER
Q1EOR
QIEER

O1EBeR .

QlEZR

G1ECR

OYRER X

D100R
OIC0R

OVeR
(8D WIREREN

Q40eR

~ dSEO

01ZER
2407

PN

C OAEL

ex7a
QOO0
Dz7¢e
QOO0
v EQ

Y-

A7
G200
D17 AR
AN I}
Jond

0=

(TINTEN

ROUITINE FUOR TEXAS
134

ETr=
LHI

EFFE
CH

GTF=
LHI

EFF=
LHI

# CHARACTER / BUFFER

3

LI
STH
=TH
=T
EAl
Lr
LH
LIz

Al=
AHK

INSTRUMENTS  THFR.RMAL
34
R, TARLF +25

0,9
Ry TAE-18

204
RES TARLRE+22

0,
Rz TARLE+SA

TRANSFISIT ION

R1E, S
K13, TbaPR

K13 TAR-Z=
RG, TALE-3ZO
R1, FLINK
R, TAE—ZO
R14, RFTR
R1Z, 7

Rt 13
R14, K12

# DATA TRAMNIFER RUUTINE

NXLLINE LE

STE

CHI

EFFs
LH!

AHF
Y B3
= )

BT

XHt
= TH

R7, O(RED

R7, 0iR14)

R14, TARLE+S70

0, =
R14, TARBLE+ZY

14, R12
Rz, 2
R13 1
o NXLINE

Ry R
RO, THE~ZE
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Q1R

OLZER

010ER

a106K

0Ol0AR

QLDCR
O1L0ZR

O1EFR

QIOIR

QZ12R

ROUTINE FUR TEXASZ

24Liz
4000
017€ER
4110
O12AR

010
Q4LaR
[ RANT

QO1F
D004
Q004
QOO
QOO04
D004
Q004
DO1E
0o1t
0011
QO1E
[SI8BRN]
Qi1
QD10
[SIWINE
OO0
OOl
0011
OU1F
0011
0011
gotLl
0011
0011
QOLS
0015
QOLS
DOOAH
[sTuIRY:Y
001%
VOUVE
OOod
QOOE
001
OO
[STRINT
Oy
Qa1 S
OOLF
QOO
QOO

LIz
=TH

EAtr

INSTRUMENT:. THERMAI. RFUGRIER
R13, 3
R13, TebhaFR

R1, FLINE

# NORMAIL EXIT ROUT INE

#*
EXIT1 LM

ER
+

R, TARLF+7.50

LINE )

# TARBULAR INDEX OF DEFINEN

# CUONISTANT 'S

5

TALLE Etd
oz

L

s

o

ih-

ANDE ZTURAGE AREA

#*
31, 04, 04, 04, 04, 04, 04, 30, 17

17,20, 16, 14, 1é, 04, 10,17, 17

21,17,17,17,17,17, 21,21, 21

10,04, 21, 14, 04, 14, 21, 04, 04

10,21, 21, 00,00, 00, (b, G0, OO

80

FAGE

o




ROUTINE FOR TEXA:S INSTRUMENTS THERMA! RECORMER FAISE 7
QOO0 .

QOO0

QOGO

QOO0

Jub=
O

Q02
QOZA
QO
OS1AR D000 [z OO0, 01, 02, 02, 04, 0%, O

QOO1

D002

OO0

Q004

DOOS

QOOA
DOOO RO g
0001 R1 Erig
QOO R [AXIN]
OO0 Rz e
Qo048 R4 e
D005 RS g
QOO R [N
OOO7 R7 . Ecng
04 3 (= B
QO R [N
[NTNIBTAY R1O [N}
OOOE R11 gt
QOO R12 (NN}
QOO0 R1= Eiid
QOO R14 Eind
OO0F R1S Erng
QOOE LINE 1 (XN 14
OS0AR TEXRLIN  EEHS TARLE+Z14
041K LASTEF  Ed TAELF+S70
026K RIORELFE  Eund TARLE 70

G N T B G b e O

e i il
[0 I SO PYSN VIR e}

! TAL Ein #—2
OS7ER Enl

81




- UFERATUR

QOOQOR

QOOER
QOIR
QOO R
OO10R
[RIWD Qg o
QO14R
D01 aR
OOl SR
[RINB RIS
QOL1ilR
DQOIFR
OO 20K

QOZ4R

OOIFR

OO4ER
OOOE
QOOF
QQ4ER

QNS IR

OOSaR
OOSAR
QOSER

290N

1 ZSER

(R A0
0010
QOO0
OO

QOGO
QOO0
QOO0
QOO0
OO0
QOO0
QOO0

428
OOOSR
4:2E€E
QOO0

41F 0O
DOSER
E1:20
QOO0

TASK 4

OPERATOR COMMAND TASK

CONFMAND PROGRAMES FOR THF SENSOR MONITOR SET FAGE

REWRITTEN ANM  DERLGSED

OFERATIOR COmMMANTEE TASE

% &k ¥ &k %k ok k ok ok % %

ENTRY OVERI Y, QOVERILE
ENTRY TAZSh.4, LMD
TAsE4 o= :

i

ADR: = 2
L= 2
= 2
o X 041
D X 10
[ X Q
Lz X" &2
([ X 1Car
e X2V
Lz X1
o X3
[ X De
iz 0, O
(U 0,0,0,0,0
D= 32

#*

%*

#TAZE 4 FROGRAM

*

#

MDD [ #*

R14 gt 14

R1S (AR 15
LH R14, ANR:
LH R14, O(R14)

# R14--—-TTY BLFFER

OFERATOR CONTRIOL COMMANTS

OVERL.AY AREA

EY
RICH MARTIND & JOE FARAKLOWIE

CIONTROL BLCWIE,

#I_NLISET

#ALOORF S INFUT =LoT
FNZED

#LUNLIZED TEILL BFR

#LI4 OO—--DI=C HIZTOURY FILE
#L1L O1——Al ERT CRT

Lid Z—=—LINLSED

#LI OZ—-~LINE FRINTER

#LUL O04-—-01= anMmind FILE
#LI OS—-DI=s OGVERILAY FILE
#Li A HZFTR

#LbE O7-=TFL HIZTORY FILKE
#L QE--RESIDENT 20F THARE
FUNISED LS

# GR SAVE

LOAN BUFF ADR= INTO R1i4

#+ R1IS—-—-RETURN ANDRFZ:E REGIZTER

EAL R1S, OVERLY

VI 20
OVERLLY D= X 1200
WERLE B0 #—1
EnD

82




TASK 5§

COMMANDS DIRECTORY TASK

- Zoians DIRECTORY FUOR THE SENSOR MON[TOR =ET FAGE
+*
#
# coitaanns DIRFECTORY RUUTINE
#*
*
* RFUWRITTEN AND  DERMSGELD  EY
* RICH MARTING X2 WIE FARARIDIVWIE
*
#*
*
#
OOOOR EXTRN Al GFLIS
QDOOR EXTRN IIVERL Y, OVERI K
OODOR EXTRN T4=TAT
OOOOR ENTRY T ImZog
QOODOR ENTRY =SRL, SRUTE
)
#  CommanDs DIRECTORY  TASE CONTRUL BLOCE
#
QOOUR SRUTE Qi = L e
OOOER QOO0 [N Q FARAMETER
OOODOR L= 2 UNUsED
OOOCR OIRER ]I TYYELF TELL BLUFFER
QOOER OO0 [ Q L o
OO10R OO0 o Z Ly 1——TTY
OO1T 2R QOO0 o 3
OD14R OO0O&Z iz LU 3=l INE FPRINTER
QO1aR Q0OAZ (A Lid 4 = ([NF FRINTER
OO1ER 00 j L S-—-TAFE
OO1AR OZi104 [ Ly &——0O1Z0 OVERILAY FILE
QO1CR QOOZ o Ly 7——-T7TT7yY
OO1ER QOO0 i Lt =—-11
QOO0
OO0
QOO0
QOZER OOOD o 0, 0,0,0 L 12-15
QOO0
OO00
QOO0
OOZER s nz GEN REIZ ZAVE
83
et PREETRRNRTANEN aainditiatin .




= COfMMANTI: DIRECTORY FUOR THE SENSIOR MONITOR SET FAISE 2

*

3t

+*

3

#* CaMANDE DIRFECTORY  #MAIN FROGRAM
+*

#*

3*

QO4ER SR el *

QU4ER E110 AV 1, DIRRT RFEAN DIRECTORY INTO BUFFER
O153R

QOSIR 4500 LA STAT, DIRRM+2Z T
0154R

QOSaR 4710 L DEVER1
OOF ZR

OOSAR Z4E1 Ll ONF, 1

QOSUCR Q700 XHR IR, ZRID ZERD REIS Q

QOSER 40120 SZTH ZRCH ALGFLIG ZERID AILLGOR FLAG
D\‘;) OOF

QOaZR 400G =TH IR, TTYRLF
OZEER

OOAALR TAZES (AN *

QDR LH T2, T42TAT RECGEST STATUWS OF T4

STATUS

m
i
—4

CLHI

-—

QOERF BE, X000 TEZT IF DUORMANT

=000
QIGER 4250 ENE AlLIGOR

OOFCR
QOQ7 2R 4510 L+ 71, TTYRLFE IS THERE A CommakD TO FRODCESS

0O76R 4220 EZ AILGOR IF ZERD CHECH FUOR ALISIIR
OOFC R

OO7AR 4100 FRMZER Ef RTN, SEARLCH
OOCAR

QO7ER 400120 STH IRCH TTYRLF ZERI TTy [LIIFFER
OZEER

GOEIR G300 E Al_IGOR GO TO CHECE, ALGORI THM
QOFCR

4570

QZEER

QOZAR 4350 EE AL T4 YE==, SEIF READ
QOAZR

QOZER 4020 STH
Q3EER

QOIZR 4020 =TH T2, TAZE4+14 ELE:
OI7CR

QOIeR E110 SV 1, FRUISRD REAN [N FRICGG

QOzaR CLH T3Z, PRIOGRTIHD Al REAY [N CORE 7

SET UF FARAMETER

=
o
3
n
P
(]
DY
n
2
+
o

i)

OOYAR LH STAT, FPROGRO+Z TEZT =TATLE

QOYER Etq DEVER?

0140k

VOAZR E160 caLTed S
0FLFF

OOALR 4520 BZ TATS
O sl

&, TASE S

|
<
L
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PP



——— - e )
v recimmorsmameniaa NNV
N

= oAt DIRECTORY FOR THFE SENSOR MONITOR SET FAIGE 2

00AAR E1Z0 TEERR SV 2, TASEFR

QOEZR
OOAER 4300 B TASES

O0L6R
ODEZR Q0O7 TASEER DT 7,20, 07 THFRF {2 A TASK ERR-

0014

2054

4245

S24%

204

S3Z0

4120

5441

Q4L

2045

S5

QOICAR CSEARICH Evid #*

OQOCAR 4240 CH CT, DIREBLIF+2Z LISAD WO OF ENTR AS CIDUNT
Q15ER

QOLER w142 SeeE QT 2 SLOMULTXZ)TO [MakE COUNT AN ADR

OODOR Q732 XHR OIFI, ODIFO RESET DIR FUOINTER
QOlZR 4512 NAMIER CLH T3, DIREBUF+4A(OIFO) CHECK NAME WITH DIRECTORY
O140K
QOLER 4330 EE FILFE. IF  NAME FUOUND THEN EBRAMNCH
QOF OR
OODAR 2634 Alz DIFD, 4 INCR DIR FHNTR
OODCR O CLHR  DIFO, CT TEZT IF SEARCH IS FINIZH
OODER 4 EL NAMZER OTHERWISE  CONT
OODIR
QUEZR El120 Vi Z, CMERR ERROR NAME  WNOIT  FOLND
OZEER
OOEAR 4010 =TH Ta1, WE FUT gal CMD I[N BUFFER
OIAER
QIEAR E170 AV Z, ERME VWRITE GUT CpMn
Q2R
QOEER Q00 ER RTHN RETURKM Tit RIATINE
QOFGR FILFER & #*
OOFOR 41222 LH ToZ, DIREBUF+4&CDEAD) LoAD SECTOR ADR IN T2 ]
QOF 4R B 2(RTH) RETURN Y11 CALLER
QOO
QOF SR 43200 DEVERI & DEVERY
O14A4FK
QOFLCR ALGOR e *
QOFZR 45EQ CLH NE, Al GFLIs
OOLOR ]
O100KR 4220 ENF TAZLS
OOLLR
0104KR E1460 SVIZ 6 TASE G
Q27ER
O10O2R 4230 ENZ THFRK
OOAAR
QLOCKR 4l STH IR, A GFLIS ZERL ALNIR T THM FLAG
OOFER
Q110K 47500 E TALL S
OUEeF




~ COfMmMANTIS DIRECTORY FUR THE SENSOR MONITOR SET FAGE 4
*
*
+*
#* TIME COMPACT RICIOT INE
#* THIS RIOUTINFE  CALLLE THE TI6GF OF DAY HH: M S5
* ANI COMFRESSES THE @ 1. E. HHMMSE
* ONF MIEST LOAD GEN REIS 1(TS1) WITH THE ADR WHERE THF RESUOLT I
# STORFD
+*
*
0114R TI[RCOM Ecul *
O114R E120 SVC 2, RDTIME REAND CURRENT Tk
O12CR
a11aR 42A0 L.H R1O, ROTHAF+10
0144R
O11CR 40A1 STH R1G, 4¢(T51) STORE =35 IN TH
QO04
0120R 432Q0 LH R1O, ROTIMF+4
0140K
0124R 40A1 STH R10, O(T=1) STOURE HH IN TN+4
QOO0
O122R 42R0 LH R1O, ROTIAE +¢& N LV
Q142K
O120R F1en2 sSLiss R10O, 2 SHIFT S0/M0s
O1ZER 43R0 LH R11, ROTIME+: A
0144R
Q122R WORS SRS R11,E SHIFT S0 /0057
0134R O&AR HR R1O,R11 DR /1407 + 7007
D136R 40A1 ZTH R10Q, 2(T=1) STORE MM IN TH+2
QOO 2
01 2AR .00 ER RTH RETURMN
*
i#*
*
#+
*
#* oo CISTANT =
#*
#*
*
OQL3CR QOO ROTIME 002 Sy #+Z,0,0,0,0
0140K
QOO0
()(_’)(_')C)
(:)(:N:N)
(_')(;)(;)(:)
Q14:2F 0000 LETHMIN Dz 0
014AR ODEVERZ ED *
O14AR E120 ST Z, ERMES:
OISER
O14ER 4200 E TAZKS
OOLLR
0D1S2R S04 DIRRT oz X SCQA T, O, DIREUF, DIREND, O
OO
015K
D2SER

86




- CEmMANDeE DIRECTORY FOR THE SENSOR MONITOR SET FAGE S
QOO0
O15CR OIREIF D= 912
OISER DIRENM  EiL #*~1
QOO0 sSTAT gl O

QOO 1 T=1 e 1
OO0 2 i Eid 2
QOO R el 3
GO0 LiF g =

OOO4 T g
QOOS RS g
QOO R [ NIN]
: 0007 R7 £
OO Re e
QOO0 ALCT gl
OOUVA R1O i
DOOER i (NI
QOOE R11 [N
QOO R el 12
QOO RTN B 12
QOOe it Et 14
QOOF R1S el 15
{2020 EL AN iz X 20207
-R QOO7 ERMED D 7,10, [s0 ERRUOR ’
[RISTTAY
4raf
4F 20
4552
SZ24F
SE2)
¢ MDD FALIZE o 1
X\ 4240 TAz+ 4 D A Ty XTQZOZ7, 0, #+2, TTYRUF, O
4420
2020
s pelis
QOGO
Q27AR q
GILER
. QOO0 b
x OZ7ER 5441 TAzh.A o O TAZEG 7, X202, 0,0, 0,0 1
SR
20
0202
QOO0
QOO0
QOO0
QOO0
ORIFR OO0O7 CMERR O 7:24,00 CMD-ERR , INVALID Ol 150
QO
2043
4044
2045

b P

N b

-0 N

-~

[STSN
- -




- COMANDE DIRFCTORY FOR THE SERNZOR MONITUR SET FAGE &
4430
AT40
4470
4953

OZAAR VOO7 ERq:= D 7,2

QOUOZ
QIAER QOO0 ICE [ Q
OZEOR S04 FROGRD D2 X SC0e , O, OVERLY, OVERLE, O
QOO0
QOOOF
OOOOF
QOO0
#* TTYEUF 1= FRIOM TATE1
# THE FOLY OWING CARD MU2T BE IMMEDIATELY RBEFORE THF TTyYyLRUF
3*
2 3% 3¢ ¥
#* 3¢5
43¢
+#*
QILAR QOOY i 7420
OO

QZBER TTvEur D2 TELL BILFFER
W40eER RFEI_DRIZ B
U001 CRTILIL B
D007 CRTLIZ B
[RIRIN I CRT oL [SANIH]
QOO0 OVLFIL  ErT
2000 WRITE [
=00 VIARLT ELi
OnDd LA €l
0400 RAMTIIM B
[SINIRIN] ATl [ NN
O40ER QOOQ7 N o

OO16

SOSE

4F 47

S241

4070

4

ZO4E

4F 54

2047

4E /0

444

SL4%5

4254

4F S

S 20

06 2FER END SR

TOOOT

OO0 E

QOO

U005

OO0

[BEIRINE

TGO 4

TO400-
S OOO0
s 27,0 FROGRAM IS NOT IN DIRECTUORY S

NOOC X 2 X ¢ > XM e D

88




TASK 6
TACTICAL SITUATION SIMULATOR TASK

TACTIOS STTUATION IMULAT oW FROGRAM FAGE 1

* AUTHOR o RARAKIDWSY ]
L 3

VOOOR ENTRY @B

QUOR EMTRY L L, @ENF, @SENK: @SENTE, @ ZERLIE.

OOVOR ENTRY TAZdE &, TSk e TR, CNVTAE, SENSND, ACTSEN

OOOOR ENTRY CURISED, CURSEN, RO, @EGLT

OO0 ; ENTRY @ENEM, ST, @ZTRNG, STRTEL

OO ENTRY SESLET, SEGNUM, @ENTIW

QOOOR ENTRY <STRND, @2EI31X, @ZEG1Y, @IESZX, @zEGZY

OOOOR ENTRY @ZEiL, @ZEGH, “TRUIST, UE.JMNUIM

OOOLR ENTRY @U<STL, @UEJNDG, @IG ST, @O0, QUEIVE, @IEJIRS, @UEJIEN

DOONOR ENTRY @ZENFD, @ILEJFG, @QIENID, @IENFG, @ZENRT, @IEMTFE

OO0 ENTRY @IENTE, @IENSX, @IENSY, QIENFE, @IENTR

QOO0R EXTRM . L 2DORT, W

OOOOR EXTRIM INFEH QUIGFLG

QOOOR EXTRN CRTIDA, Tk 20F

QOODOR N Tob Tl D TASH A, TASH &

QGO4R o LT UF

QOOER QOO e Tob TR

OOGER QOO0 o 0 FARAMETER
OOAN e o LN ED
OO R ez 2 TELL EUFF
OOOER QO [N Q L1

GO 1O QOO0 [l Q AAES]
OO1FR DO&T [l X ez Lz
DOlaR OdiCs (. X4 L=
OO1aR GO0 [ X 10~ L 4
DO1ER D002 LitS (a1 < [

OD1AR Do 10
OO 1TAR OO0 L §

[ad¥e!

OO1LR QOO0 o

OOLER  OOON) [ Q)
OOZOR DHOD [N O
OOZ R OO0 o (8]
QOZAR DOOO I (B}
ONZe R OOO0 fa N Q)
DOZ=R QOO0 oc O
DOZARN QOO0 o [¥]
OO R OO0 fuz (8]

ODIER L= -4 GEN+FLT FT RFGzAYV
OO-ER AT O s 700

O RO [ Q)
(RINTNE R1 ELl 1
OO 2 (<} Ent z
QOO Rz [ RIN] e
OOd4 R4 g 4
OIS RS Erx S
OO R gl I3
ODO7 RrR7 gt 7
OO R [ NIK] =
[STRINEY R [ NIX] w7

[RIRIATAY R1O (AN
OOOn R11 [
OO0 R1z e
OO R1= e

b b -
Lo by . e
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AD=A103 991

UNCLASSIFIED

ARMY ELECTRONICS RESEARCH AND DEVELOPMENT COMMAND FO==ETC F/6 9,

/2
TACTICAL SITUATION SIMULATOR ALGORITHM FOR USE WITH A THERMAL L--ETC(U)
AUG 81 J A KARAKOWSKI+ R J MARTINO, A SLUTSKY

DELCS-TR=81~1




TACTICAL SITUATION SHAULATION FROGRAM FAGE Z

QOOE
QQOF
QU4
QOOQ
OOO4
QOO&
QOO
QOOA
QOOE
OO1d)
D012

OZ46R
OZ4AR
QZ4CR
OZ4ER
OSSOR
Q39ER
OLS4R

QZSaRr

SRR
OZSICR
O3SER
OZE0R

O02a4R

Q&SR

OZ60R
QZ&ER
0z70R
Q272R

2004

OISR

QISF R

L0200
DO ZA

4232
QOO0

7T

L5y

QOO0

QOO
4041
QOO0

R 4Ov

OI2AR

OZZER
QO OR

OIIgR

PR

S T T e

[ e

¢ 4040

QOO0

QOO0
4110
QOO
QOO0
Gen2i

R14
R1S
ALRTLU
SiX

RX
INCX
XK

S0y

RY
INCY
YR
SLXF
RXF
INCXF
XRF
SLYF
RYF
INCYF
YRF

) (NI
yLou
MAFFLIG
MAFWT
Rl

IMAF EILF

MAaxm
MIn
oLnDx
oLy
[me=3
IZOFS
ZOF G
CLASSES
TOFF=T

Il

FROATE

[
Eiad
Eild
(IR
e
e
End
Eciy
[ANIR}
Et
g
D=
Lo
L=
(=
0=
(R
L=
[z
L=
D=
D=
Loz
(]
(B
oz

L=
o
oz
s
[

o
L=
=
o
[z
oz
[
[
L=
iz
m>
oz
e

[
oo

[N

14
1%

4

-
'’

DOl e

10
14
14

2000 +ALRTLU

SN*XKNNNNBPLRELE LA D

AFLCLIF, MAFLBUF+2

UNLISED

-

nd

YR

A0

UNL=ED

> P X
F =3 e

I

(1)

N

le}

>
()
[N
i)
ha
-

LU N N

740427, 0

>

X097, X PPIAT

X 40C15, X ooon”

<4040, O

>

> 3 x N K

X"4110"
0,0

X Ao, XD
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TACTICAl SITUATION SIMOLATION PROGRAM FAGE &
ccn
02Z2ER CLECNT  EQU X 2RA"
aZLE SEC g X ZDE~
CLEINT  Evuy O MINIMY SCEN INTERVA =0 S SEC
{ TASEG gl
RC2EO LHI R11, LITOW
OOLER
OZIR 40RO =TH F11, TSEaTRE+4
O0O4R
O2AOR 12RO LHI R11, TabeaThR
OOOOR
OZA4R FOED =TH R11, TSKETE+e
QOO R
DIASR 41F0 EAL 1S, .4
OOOOF
OIRIR LOCO ST R12Z, FOR:ZAY
110K

N

#  ZERD AILGORITHM FLAG
A~ Q700 XHR R, RO
. 2411 Li= R1.1
SEAR 4000 =TH RO, ALGFLG
OCOOF
OZESR 4000 ESTH RO FAFFLG
OZ4ER
CROZR0O SER RO, RO
R EO00 STE RO, SICETH
ZS1ER
O2TZR 4000 STH RO, SCET LM
Z4F LR
QR0 aR 20 LHI R#, X 74020
4020
OZCAR 4020 STH RZ, DEILTI4
; 2S1AR
! QIIER 4000 =TH RO, DEL. T4+ Z
; ZS1CR
: #  ZERD MAaF WAIT FLAG
‘ OE0ER QO7AA XHR  R10,R10
QD4R Z4LA LIs R11,10
OzfaR 40RO ETH R11, MAFWT
QZSOR
OZDAR CEED LHI R11, CRT1DA
QOOOF
OZDER CENLE LHI R10, Z(R11)
(:)(:) O 'Z
OZEZR 4OA0 STH R1O, QT
QZECR

# SETV LF CRT FARAMETERS
OZECR 41E0 LAl R14, CNVFF
2714R
OZEAR OZDCR (e ZRT1DA
OZECR HiT 1 f (11 Z
OZEER 020 5TE Rz, T XF
E WEPL
. OLF LR 2Rk LHI R1OQ, TOCRLL)
OO0
OEF R 40AL STH R1O, TS
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TACTICAL SITUATION =SIGULATION PRIGRANM FAsE 4
Q404R
Q3IFAR Z6AZ Al F10, 2
OIFCR 4040 STH R1O, QUTS+Z
0406R
# SET UP CRT FARAMFTERS
Q400R 41E0 EAl. R14, CNVFF

D404R CHITS [ 4
Q{ROSR 4O STE Rz, SICYF

OG0CR 4000 ST RO, 1L TX

0410R 4600 STH RO, LDy
QILER

0d414R L=k LHI R11, X" 435
0425

0412R 07AA XHR R1O, R10O

041AR t1H R10, CEy

041ER NH I Ri1l, X" 7FFF~

042.

=TH R11,11

(N

R
*  SYSTEM TIMER LIOOF
03ZLR WAITCK  LH Rty CLECHT
D42Z6R
04Z0R

(_'N;)\'_'N,')
#  WAIT FUR SICEMARID INTERVA
D4 20R E1Z0 AV 2, WAITI
0524R
04 34R 2207 EFEE 0,7
042K 4700 NOFE
QOO0
O42AR CLEZET &0 #*
O4ZAR 4020 STH R, Tk L
1E24R
Q4ZER 4020 =TH RZ, DEILTINM
24F AR
O44ZR 4100 EAI R1Z, CNVIELC
QSOER
QG4 4ik0 STH Ré, SECT
1E20R
OJ4AR GO0 NXTIMF  STH RO, REZLLTY ZERID REZULT AN

O44ER LH RS, CLECONT LOAD CURR INTERRUFT COLINT

04%2R EALL R13, CNVEEC

OSOER
04S4F 4540 CLH Ry 2801 COOMFARE CURR WITH FREV TlInMe

O499R Znas BFFS 3,03

OJ3SIZR A1 EBAiL R1%, =ECAM '
040 R ‘

QORS00 CLECKE CLH S L
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TACTICA, SITUATDON STAOLATION FRIGGRAM FAGE S
1E:=4R
Q46eaF 2223 EFFz 2,3
Qi LR RSO =HI RS, 120
007
D4tPR 4370 LH R7,CLEL
1E24R
DYEER OE7S SHK R7: R
O470R 4AT70 AH R7, RE=SIT

s+ CHECE CLOCE INTERVA
CLHI  R7, ULV INT

BFC 2 ST TEkA
unanF

Q470K D85S0 LHI RS CLEINT
OO

QLEaR CEST ShHI RS, 1(R7)
QOO

OSS4fR 3230 EFC 3, NXTIRE

H44HR

77 XHE Rz
LHR R
14H R

OG2R
Q4aRhR
QLR

DR e 1]

DR RN

'\_I-,.

02708

OGIOR 4030 ZTH R CLEWT
OSZER

¥ WAIT x miu [<ECOND:

044K AV Z,WAaITe

EFC Oy NXTIas

Q4R SECALDL E *
OR9CR EFFs &, S

QO47ER iz

O4AIR lp/n AHI Ry 20

H R, mEC]

Q4ALR

# IF DIFFERENMNIE=LY
ORAAR -;un CLHI  Résd

EFCR 2 RL1GE
LHI R7:=1(R¢&)

OIAER
Q4LoR

O4L4R Q764 XHR Reé Re
OGR4I 60 tiH Ré, TNE 20
OS76R
4 ADELT CSECUND CUHONT
Q4EAR 4070 =T R7, REZLWLT
OS.22ZR
QREER QO RO0D EFCR  O,R1:
OK/COR ST o BN *
OLIT0N =176 RIS ] 7, ETIM
24F1.F
O4tlgl &070 = TH R7, Dk T1
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TACTIC AL
24F AR
‘ QICER DICO
i 141CR
' Q/CLR 4
: '4FAR

04aDoR

O404R
OabeR

. OOOOF
3 040AR  ZE00

Q4DCR ZDo
Q40ER &O00
IS1AR
OREZR Do
1410R
OL4E LR O700
D4ESR Zd11
OLERAR 200
251ER
O4EER &A00
ZS1IAR

O4FER

O4F R 4100

OsFAR 4000

O4FER

OSOZR An =10)
1EZ4fR

OSOLR E1 20
247K
QSOAR 4200
OS78H
OSOER

OSOER :
OS1OR 4w,t
Q20E
OS1A4R OZes
OS16R C4460
QOOF
OS1AR 12420
QF OO
H OS1ER w47
OSZOR 410
OSZOR

WS IR O
OSZeR OO0

SITUATION SImLATION FRUOGRAM

L.t R1Z, FORZAY

LH 11, DELTIM

|

LE &, i

LHR Ri4, R11
Len. 15, . W
LER 0,9

LER 0, =

STE O, DEV. T

=T R1Z, FORZRAY
XHEK RO, RO

LI':; Rl' l

LE RO, SCETM
AF RO, DELTHM

* ZAYVE SCEMARIO TInF
=R ) RO, SCETIG

#  CLONVERT SECORDE
[IAY R13, CHNVIED

=TH Reg SECT
LH RS, CLECNT
ETH RS, CLE

# SET CURRFNT TIiME
AV 2, ROT IaF

BF 0, ZTTASH

CHMVIED Eol *

# LIZET Re—-R7

# CONVERT:S ASCII SECONDS To
XHF R, RS
LH Réy SEV

LHR R, Ré&
WNHI Reo X F

NH I R, X FOO-

# CORYERT SSEDINTE
AFY foo Rt
EFCR O OLRYE
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FAGE
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TACTICA. SITUATION SIMULATION FROGRAN FAGE 7
QS 2ER SYNC ez 2z
OFZAR QUOE WAITH o 11,0
QOO0
ZER QOO0 CLEwWT [ O
DR OO0 TEN i 10
REZLLT  De2 2
{ OO0 WAITI [y 11. 0,1
QQOO
Q01
OS2AR QQOE WAITIX Do 11,0,9
QOOQ
QOO
DOS40R 000R WAITC fuz 11,0, 100
QVOO
[ela Vo
OS4aR 0OQOIZ xII iz 1.2 .
AS4R 4v4E ZTASKES oo Co I X202 i
SO0
2020
Q202
QESOR 0000 STSTAT fu1IN O, Oy O, Q
QOO
QOO0
OO0

7 20

OSSR OO07 TaskER D0
001d

oo L TAsEZ 2TART ERROR

OSHER ERRN s Z
OR708 0017 XV £ 5
OS7:R 000 THREE o =
OS74R O0OC0 ACTFLIS Do 0
OS7:R 0072 HE 20 0y 120
0s7:=R 2V TaASE B #*
QS72R 41000 [cIAt R13, SiCENAR START SCENARIQ

1E50R

#* OUTFUT ACTIVATIONS FOR FREVIOUS FERIOD

QS7CR 4000 STH RO, ACTFLIG

*  SET UF LOOE
OSZOR 12020 LHI R ACTSEN

OSE4R 0744 Xk F4, R4
QSR 4SS0 LH RS, SENSRH

NSaR 2751 =3 RS 1
U= I S = X R LHI R X 22

VSEOR AR R4, Re




TACTICAL

0ST2R
0SV4R

QSveR

OSYER
OSAZR
OSaaR
[TRTA TS
OSAHER
OSEOR
QOSLaR
QSR
OSECR
OST0OR
OSIZOR
OSZ4R
OSuER
OSCER

OSDOR
OSSR

OSfeR
O=DRR
OSDER
QSDER
OSEZR
OSECR

VSEAR

OSERR

ogde
OASR

AE40

O3W0OR

ZS1AR
G470
OSICOR
=70
037 ER
2125
4200
QOO0

Oz
OO0

GSOER

=040
QOO

Lvzos
OO0 Z
PR
0014
&0
Q22 aR
21=7
ZO0)
QOO0
4100
Z2ZAAR
4616
OS74K

=043
Q014
[Pk
QO1i
Lrzovz
QO10
2oz
OO1E

[0z

SITUATION

*

#*

NXTACT

¥*

IR

LHR

AHRK
ZERD

LE

R4=

NEXT ACT
Evid

LE

EFLC

ETF=

NOF

ZERD AMT

=TE

et
=TE

# JERD SENF

*

INCR1

+

STE

LE

CE

MIF
B
STH
ZERD
(XM
STE
3TE
HTE
STE

REZTURF
sTh

SIAULATION

R4, Ré
RS, R2

R4, ZERL
IVATION
#*
Réy SR
2, IR0
Reé DELLTIA
Z, IRO1
R, COFS
2 S
ICIFATE FLAS
R, Z(R2)
Réas SR
0, INCR1

*
R4, 2R3

L
RO, ZCRE)

RG, X147 (R3Z)

RO, FRGATE

ETFs =, 7

RIZ AMDL=T
R1, ACTFLG

<%

R4, X 14" (R3)
RO, X710 (RS
RO, X107 (RE)
RO, X716 (50

T IR ICAT IO
RO, X 1F (R

96

FRIZIGREM

T

CHELCE,

FROEFILITY ACTUMULATOR

ZERIT

FAGE

FOR FRIOE THRE=ZHUOLD

=2




TAUTICAL
QOLF
03 30
QSeRaR
douso
QL4ER
48200
OISOR
pAR-12
2300
QOO0
EYRINTH
OI4ER

Znoz

QSF 2R
OSFeR
OSFAR

QSFER
G&OQOR

Q&O4F
G&OZR

110
OI4ER
QT
O57GR
40
GO0
OS 74K
QE1AR 5w

QEOAR

DEOER

0&1 2R

(RTOR W

DeZeR

D6ZAR 2
OGZIR

OS40R

4300
044pR
V&G AR

O&44R

QLL40OR

D630
Q702R
Qed4zR D275
QOO
Q7 &t
Z771
[N
(SIRRS
QiaSiaf ol
OLESER CATO

040K
QC4ER

QESOR

SETUAT IO

BXLE

EFF3

* MAR

STH

#*  EYSTE

=TH

SIMILAT IO FROGRAN
R, NXTALCT

LH Rz, MAFFLG

(] RE, MAFWT
BYF: 6
NiOF

STH RO, MAFEFLG

3,
HEC
AHM R1., MAFFLG

(R R7, QUTFLG

EFC 2 WAITY
RO, ACTFLG
LHI

R, X7 50007

1 TAZR S L

R, TER 20

e

AV o STASE X

BFFs 5,09

(KIS}

AV

WAITL

SETUF

*  Loan

LR

515

IAHR

NOE

-7

RO2O

Ry X
STH R, ERRND

t

|

» TRZLEER

1\

Vi 2y WRITL

EFC O, NXT Iv€E
[N #*
=TM Rés REAVY

DIRR QEJECT STRING
R7: 1L(RS)

R(:' ' Rl_"
R7:12
Rizt, STRIGT

AHE
LHI

Ry Rz
AHI R7, 2TRTEGL
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FALE E4

DEVELIW STRIMG TAGLE

ITNDE ¢




TACTICA. SITUATION SIrMUlATION PROGRAN

1CDzR
#  LOAN CURR

SES FOISTION

0eSAR 4as LH R#, G(RS)
QO

ALE
LE

R, 1
RiL, 1C(R7)

2671
=7
QOO1

DLIER
Qe60R

CLHR  R7, K11
EFFZ 2,9
NOF

OO0
QeaCR

[XXIR]
ENTT
STE

++
QED FLAG
R1, Z(RS)

kIl =
# SET GF
OLCR D215
QOO 2
01 &0
Q705K
S0
1EEIR

0L 70K Rén RiZAV
O, NXT1

#+  STORE NEW FOSITION
STH R'#) & (RS

2RO4025
QOO -

Q7R CATY
QOO

Q&0 s 7
[STRTRTN]

AHI R7, LR

L R, QLR7)

CLH Ry SEISNUIA

ETC N S T

R’"’ R
CI o YN

LHF
EFC

n,

O&aCR
#  STORF NMEW MLUNMREER

STH TZ4(RS)

QevzZR 4055 T &
Qo4
sI= 7y 1
XHR (S RS
LHI 10, X1

MHR
AHI

T R
7, EEHL T

QO=ER
DENOR

2D AR A

QeA4R RO, O(RT)

[Rlalala)
OAATR 4005 STH R, X“2F - (RS)
Qe

QeACE Ry 4 ¢R™)

(St

OOO4

OCEROR 005 =TE RO, X710 (RS
OO

#  SET REMAINIRG
* X AND ¥y CDOR
[ RO, SR

B

OLE4R

LRI el LF R 1Z20R7

98

DIST=5E0G
INETIALIZATION

PAGE

G4

INDEC NFEW FOSITION By

GENERNTE SEGMENT INDEX

LEM

FCURR N WITH TOTAL

10

(1

m

e




TACTICAL
QOO
GiSg?
OO10
mSETD

0014

Q&ERCR
OaCOR
QOaICER

S LN
OebieR
QeDAR
OcDER
OeaESR
[ T W

OaEAR
OsEAR

O:EER
QaF 2R
QeFaR
OaFAR
OAFER

O702R

o e

0O706R
A702R
07 20K
114K
114AR
1SFAR
1SFICR
14100F
1462RF

OGEAR

045

OO0
G045
OO10
£l
QOO
S
Q014

OS5

[y W el
QO Y
4D

070K

QOOC

=025
OO014d
6045
2
L0065
0OZA
01660
Q702K
OO

QOO0
QOO0

¢ QOO
¢ QOO0

¢ QOO0

SITUATION

MRVEFR:Z

R=AVE

DEMST
CIE._ A
SEGLST

FUR=AY
DE_IRP

CURISED
CLIR'ZEN
ACTEM
STRTEL

LFE

LF

(e

LHFR
EFLC

oW
-
™m

i
-
m

W m
~— T
m .z

“
—‘
m

W

m

T

ifn
—
m

31
—
m

STE

R
L

EFCR
L=
e
D=
(£
fi=
=
[ k=
oz

o
oz
ez
i
()
fr

SIALLATION FRIGRAM

R4, X 107 (R=~)

Res X7 147 (RY)

R10, 4(RZ)

R10,R10
2, NRVERS

R4, 2(RD)

R, 27107 (R

RO, X267 (RT)

RZ, X ZA (RT)

O, RET

3+
RO, SRS

RO, X107 (RS

R7y 1ZCRT)

Rz, X" 147 (R3)

Reo RZAVE

0, R14

B

-
L~
~

(R18]

N

Z

e

14
Q0,0

O NI N N

)
)
O
1760

<
1%

99

VRIS

1S SFGMENT =

I

+ AL

FER

FAGE

ER
TR

L F

4R

11

TEI




TACTICAL SITUATION SIMULATION FROGRAM FAGE 1
1CERR 0= 402 29 STRINGIS 1MAX
0011 STRLGT  Eu 17
1E3ER STRNG = Z
# TASE CLOCE C0NT
1ES4R 0000 CLE ne Q
# TAZE SECOMIE COUNT

1N

v OO0 SEC] J g O
SIUNFLS [ Z
SEMSMD [z Z
QRIENREMN B )
@EM [ARIN] %)
@IEGLT  Ei X 1=

QOO @IENID  Ed
QOZZ @O Eind
QOO0 @GN [SAN1R]
OQOOS @ILEJFG  Evud
QOO 1 RITRNIZ  EHL
QO @IENMF ETud
QU4 @IEGL £
[RINTOES @RIENTF  Eiwl
(RInTu D @OLJEN B
[Rlete @OaLCL EDL
Q04 RIENMW  E
QO1E @IENTE.  ECid
{ Qo @Gy Bl
‘ OOl 4 @Iy gt

> O
[

o

QAZ& @nEJeEXx Bl
QinOd QoD [RIN]
QOO RIENRT o
OO1F @MU, B
OO @IEISLX g
OO @IEMNTX Ei
Q020 @IENTLE  E11
(R @i xTL gl
QO QORI B
OOZE @izl BEOU
DO @ X et
QU @IElY  EiL
Q010 @IENTY  Ev
ooLp @ZEMW Evi
QOOE @EGFI B
Qioza @IEsnel B
QUL @IEIZZX g
Q14 @IEMFL E)
14 @EGZY Evnd
oy @IENDR B
QDO ALy g
D310 @UE I X g
QO1c @IEMF Etl
OogeE QUL IVE  ECU
OO .20 @Ik =T Et)
Q0ZA QUILIEY Eng
1EZCR SUERNAR BN
18R 732 XHR o B ZERG G LT mUce &
LESER 00 STH ROy CLAZES
QNS4 R

. [

Tt P Rl e SRR I R P O O (RN S VR |
' .
“

LR I
—
[sa g

[T (]
DN S e

N

P B e v
e

T

Dok > 3 X > B B I I K G D D¢ - T
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TRCTICAL SITUATION SIAULATION FRIJGRAM FRGE 13

1E2R 4240 LH R4, QR

114=R
1E7eR FROCE= B 3+
1E =R 4000 STH RO IINFLS
) 1E=ER
1E90R 2421 LI= Rz
1ECR 2431 LIz R
1EFER 11290 LHI RS, QR L2 T-@L 5TL

GaFCR

- 1
1

1EA K MXTORS Er *
1EATR LRSS AHI RS, x 34~

OO s

# CHEUR, PR OENT OF DEOECT
LE Rz, 2Z(RS)

LHR Rz R
) EFFS 2,12
1ERER <4200 NI
[RIRIRIW)]
SR NXT1 e 2+
SEROIT1E0 EXLE R7, NXTOE
1EACK

LH [ S Q- Loy WK
1ELAR | S S ENDenTN
1ECER STH RO, INE LS

BFIR O, R1Z
Z0NT L STH R1, SUNFLG

1ECZR
1EC4FR
1ECER LE RO, ZIZETHA LaAn CuRR 2CEN TIHE
1ECCR CE RO, X Z07 (RS
1E0UR BT =, NXT1

i 1EL4R LE Rz SURS)

1E0ER
1E0AR
1E01LR

LHR R, R
EFFE 3,07

WL

[SIRTSIA]

%* INITIAI [ZE CURR ZEG FOSiTION
1EEGR 4005 STH RO, RS
OO
1€EE4R 41E0Q EBAL R14, SETUF SET UF WHFNM QRJIECT 2TARTS FOR F X2
OcddF
1EE=R D205 STE RO, SORT)
OOO%
1EECKR T 2 gLl *
1EELR £20S LE RO, X127 (RS
001
1EFOR i u i Ry, DEILT
RAIEEY
LEF SR ) STE Ry, CURRD
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GO ——

TALTICA, SITUATION SIMULATION FRIOGRAM FALE 14
252aKR
1EFER €000 STE RO, QEMRA
162aR
1EFCR NXTZ g #
1EFCR &202K LF Rz, DEJIRD

1FOUR LE RO, X107 (RS)
CER RZ, RO CoMF et DEST WlITH RFM sES 12T

1FO4R
ETC Z, NXTSEG |

1F0eR

SER ROy R
ETE RO, X 1C (RS

1FOAR 2
1FOCR

1F10OR &22% LE R'Z, X" 2E° (RS)

OO 2R
1F14R 722 MEFR 7R
1IF16R R0 AE Rz, 1

OZER
1F1AR A0Z0 =TE RZ, A A=+ 2
ISIER

ER
1F1ER D20 =T R1Z, RESZAY h
1FEER Do L R12Z, FORZAY
EAl 1%, SuRT
(11 X QOo4

Luc A
STE o B

* CONTIMUE FPRURAM
tF32ZR D) =T F12, FIORZAY
14100FR
1F AR DO L R1Z, REZTAY
LFE RZ, CURRT
e RZ: E RZ=iCURKRLO/E
LE Ras X7 2ZE- (RS
CE R MAxts
EFC 2, NOVERT
CE R4 41640
BT 2, NOVERT
LE Rz, TLURRD

LE Ry X7 2A° (RS

SE Ry X 147 (RS)

OO <
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TACTICAL SITUATION SIMULATION FROGRASM FRGE 15
# CHFECK FOR MIses CONDETION
IFaZR 221w EFF=z 1, %
1F&4R 4200 NOF
QOO0
N GSEO LH R11, 4
OOO&G
H IFECR CAEED QHI 11, X S000°
i_ SO0
1F70R QOEO =TH R11,4
(,7(:)(:)4

1F &

[Ex}

#  NOT mIres SO I TIoN
1F74R =AZES AF R7, 1Z(RS)
OO
1F 7SR 2025 !
QOO
1F7CR AZ00 EF< O, OE.MAF
1Flek

TE RZ, 1Z(R5)

L

# MO VERTION. CA CLLAT Tun
1FSOR NOVERT  ERIU *
1FSOR &1Le5S 1= Ry X107 (RS

1IFcaR 245 LE Ra, 12(RS)
1FS2R okas SE R4, X147 (RS

£R R R4
1IFZER &L065 Mk R A7 Z2E7 (RS
OOZE
1F92R RS AE Rey (RS
Qi

1F2eR 000 Le Res A

1F 78R 2205 LF R, X726 (RS
OO 240

1FYER RO SE Ry X107 (RS
0010

1IFRZR 2217 BFF= 1,7

1FA4R 132E0 LHI R11, 4

QOO 4

1IFARZR UAED DHI R11, X 2000
SO0

IFACR 4CED STH F11,4
QOO 4

1FLOR ZAsZ AFR Ry RZ

1IFEZR 065 STE Réo S(RS)
[N IRTRE

1FReR RS SE R X710 (RO
OOIO

tFEAR A0S ME Réo X0
OOZE

1FLER 6ALS AF Réy X714 (RS)
0014

IFUCZR anS =TE Rty 1Z(RS)
O8in

[N

£ (RS

# COEJECT MAF CALCILAT Diowe
1R eR OEMSE B *
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TACTICAL SITUATION SIMULAT ION FROGRAM FASE 1¢
b 1FCAR LH X MAFFLG

1FCAR CLH R, MAFWT

1FCER BTC =, SENCAL

1IFOZR e RO, (RS

1FLER ZE RO, SICXF

QIZAR
1FDER 4210 ETC 1, SEMNIAL
2004R
#*  DONVERT T GINARY
1Flefr 41€0 EAI. R14, CNVEL

1IFEZR
IFEAR

o xLono
LH R=#, xLouZ

1FE=R 4210 BTC 1, SEMNCAL.
2004
#  CRT 1 CONSTAMTS
IFECR 2B LLHI R11, URT10A

1FFor CLH R, RX(R11)

QoG4

1FFaR 4220 ETC 2y SERI AL
ZODGR

1FFER 4B H Ro, XRiR11)

QOO

XHER R, RS
DH Rey INCX(R11)

1FFUR
1FFER

QOO

ZOOZR AI7H0) XHI R, X 7F
OO sF

LR A NHI R X 7F
QO

200K Lo STE R, XL
Q40K

200K £205 LE RO, 1Z(RS)
QOO

ZO1 PR R0 SE RO, SCYF
02 2AR

ZO1cR 4210 ETC 1, SENCAL
2ON4R

#*  CONVERT T BINeRY

2010 41E0 EAlL K14, CRNVET
22Nl R

ZO1ER O 4k [N YL

LOZOR 4z LH R, yLious
Q4R

2OZ4K 4 T ETC 1, ZENCAL
2o F

ZO i AS LA R, RY(R11)
[RIRINTE

2O R G0 BT 2y LEMITAL
PRI S




TACTICAL SITUATION SIMULAT IO FROGRAM FAGE 17
# Y CAt CHLATIONS
TOROR ALER <H R, YR(R11)
00172
ZOZAR 0782 XHR R, RS
ZO3IR 4DSE O R, INCY(RIL)
QO10

ZO0TAR LHI RE, 1w

SHR R, R
XHI R, X 7F

ZOZER
240K

el

it

QO 75

ZO&SR D425 CLE R
(IR

ZO4R 4250 ETC 2 TREYX
ZOLER

ZOSOR DEA0 LR R10O, XLz
OZ4AR

FOS4R DS LE R1Z, x 22 (R3)
QOO

ZOSER ORSIT SHR R10,R1Z

ZOSHAR LEEO0 CHI R1O, =
QOO

ZOSER 4270 ETC 20T
ZOYAR

ZOAZR TTAO CHI R10Q, -2
FreD

ZOELR 4220 ETC 2, TG
ZOTAR

ZORAR 4300 BFZ Q, SENCAL
2004 R

NHI Rz, X7
izl X7

AR D)

# TRY X CALCULATION
ZOLER Dzwo TRYX LE R, XxLOC
024AR
Z0O72R D4 CLE R, X327 (RS

ZOTER G250 ETC TN
ZO7AR
ZO7AR Q&N LHR R10, R
ZOTCR DCE LE R12Z, X 2
OO =
ZOSIR ORAT SHR R10,R12
TOSIR A0 CHI R10, 1
[ATRIAD1
R 2128 ETF3 2,10
{4200 W F
QOO0
a0 CHI R1GQ, -1
FFFF
2155 ETF= &, S
D200 NCF
[RIRINIA]
ZONER 4200 EFC Qy SERMC
200 R

<

* DATFUT COCRT o
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TACTICAL

209AR
20¥AR

ZOFER
ZONZR
20A6R

20AAR

D2ES
Qo2
D220
OISER
DEE0
034AR

pzEs

e

2008 R

IROZEEA

2200

S ZEI

R E0Z0

ZOCCR

ZOLDOR

ZO04R
2004R

el =
20DAR

ZODER
ZOEOR

ZOE4R
ZOEER
20EER
ZOEAF
ZOERR

ZOEFR
ZOFOR

20F 4K
ZOF 4R

ZOF 2R
JOFCR

Z1O0R

1&2aR
41EOD
0644 K
42000
1EFCKR

=W AR]
1&24F

079
G270
1E2PR
2791
1220
(816 g
OC

A

[r=R7
O 2
(RESTRTA

OO0
[T T
[ IRTNDY
21 a4

GuTLOC

EOTEL

NXTZES

':_IE (‘“:A' -

NXTZEN

CUNT 7

B
STE

STE

STE

LB

LE

STR

svie

] [l
SR
[}

LYY
—~m
m

[N
LE

LHR
B

(AN
LE

LE

ClHI

ETE

«—W

e T—— - e
Vo oAt St gt —

SITUATION SIMULATION FROGRAM FAGE 1

+*

RE, X°¥3° (RS)

REL MAFEUF+2

Re, XL

R X7 327 (RS)

Rz, MAFEUF+1

R=, Z(RS)

R, QBOITEL-

1(R)

ReH MAFELUF+ 3

1, QG

Q) SENCAL

XTZETAT, X

RZ, RO
RE, DEJRD

R14, SETUF

O, NXTZ

3
R7, RCTSEN

R, R
R, SENSHNG

R 1
R10, X" 22

Rz K10
Rz R1O
R, R7

s

R10, 2¢R7)

R10,R10
2 NXTVAL

3*

2TO0

SAVE REMAINING OISTANCE

SET WP NFW OEJECT LIST FUOR

RO, X127 (R7)

R10, 2(RS)

A1,

n, 4

I QLGEC T FERZUINMNFL -
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TACTICAL SITUATION SIAULATION PRIIGRAM FAGE 1y
Z10ZR  &£Z00 LE RJ, SO

BFFZ 0, &
CLHI K1, 2 I's GEJECT WHEEN.

Z106R .
2102R

i
E Z10CR ETFS & 3
: Z10ER ME RO, COF 6

2112R LF R SRS

2116R SE R, 12¢R7)

Z11AR 42RO LH K11, X107
OO0
Z11ER 4B WNHI 11, X" 7FFF " AESDLUITE vAl. OF FFP RE
7FFF
Z1Z2ZR 40RO STH R11, X" 10~
OO10
A=ty CER Re, RO i
- ETC Zs NXTVALL |

LFE R10, 12(RS?

ZE R19, 16(R7)
QD10

Z124R GG LH R11, X" 14"
0014

Z1:33R C4EB0 WNHI Rit1, X" 7FFF "
7FFF

Z12CR 400 STH R1il, X" 14~
0014

A0 CER R10, RO

I

20 ETC Z, NXTVAL

2
Z142F 42
Z2206K

t

#  SAVE DETECTION RADIU

Z1aeR LOGO =TE RO, DETRAND
Z2S944F

Z14AR 40A0 STH R10, QBEITF

ZZ0ER
Z14ER 20EE IMER R, R
Z1SOR Z0AA HER R1a, R10
Z192R ZA2A AER R, R10
Z154R 400 <TE R W

Z4FER

Z152R [vsA7 Le R1Q, 3(R7)
QOO

Z1SER OSRn LHR R10, R10

Z15€ER 2233 BFF: % 3

Z160R 4010 STH R1, CLATFG
Q4R

# SET UF AL CULATION

CUNTY Eud * !

¢ OO ST K12, REGEAY i

15FLR %
|
1

|08 N
-
o
LIy
nan

c D L R1Z, FURSZSNY
1410 R

X
-
Dy

o
n
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TACTICAL SITUATION STMULATION FPROGRAM FAGE 20

Z16CR 41F0 BAL 15, SORT
1FZeR

21708 QOQ4 uz X Q004 -

217 iR Z4FER uz (]

T174R &00Q0 STE Q, SEMIED
Z54aR

Z178R DOCO =T R12, FURIAY
1610R

217CR Do L1 R1Z, REZSAY
15FCR

# CHECEK SENTOR TQ QRUECT DisTANCE
Z180R GEe0 LE Ré, DETRAD

CE Ren SENIED
BT = NXTVAL

LF R\.“I ":1

#  CHECH FROCARILITY THRFZROLD
Z1¥OR CE R, FROATE

TSR GTe S NXTVAL

Z19ER LF RZ, kK 14 (R7J

AaF R~ Rz R
=TE RZ, X 14 (R7y

IR
IUIER

*  UMEVH TYFE

L1AK L RICGCLATFG

Z1ReR & I MATYML

SURRR 400 STH R, CLALSFIN
Gand R

Z1ARER 78R XHR K1, R0

J1EOR 4z tH k11,11

Z104R H R10, Dvra

PARCES NHI R11, % JFFF
Z1BCR STH R11,11

LICOR CLH R11, GATE

Z1C4R BI1Fs 2,10

Z1CeR 4 zon WO
[RIATATR]

Z1C0AR 2RO LHI K1, & L&
Q]

ZICER 4R00 Ak R1O.DEATF SET CORRECT CLATIIF ICAT LGN

RIRT N

B ¥ UM S RTATA I AT R1u, R7
JLDR M e EF Gn TR
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TACUTICAL

Z10ER
21D0K
Z10ER
21E0R
Z1E4R
Z1EER
Z1ECR
Z1EER
21FOR

Z1F4R

......

Z1FCR
4250
220ER
2761
O7AA
41200

1 4A0
QOO
Al
[RTATATH
{ezCa
ZZ10R
AN}
QO1E
ORALD
OAR7
sy
QOO0
23
oz A

QOO

v 1170

ZOEAR

C 400

1EEZR

CDZ0s

Q102
[\ g

o
W e

X S (O N
OO 3 N
MmN BT

o

=

-
: =
'
L

,‘,p .
[

OO0

¢ GEIE

QOO 2
;; :5-_ p 7
QOO0

=)

OOFF

C O7RAA
Q7R

STTUAT IO

FALIEC

NXTVAL

DEUTF

FALTEL

CHYEE

# SET

LH
1=
XHR
i
LH
NN
SRiLE
AKR
LE
LHI
AHR
AHR
LE

Al
=TE

EXLE
BFLC
fres
L
[ NIR)
ST

L=
LH

LH

LH

LH

F
NHI

XHR
XHR

*# NeXT TRY

NXTTRY

LHR
515

bt o

sRL

LHR

'

SIMULAT ION FROGRAM

R11, QBJTF
R11,1

R1O, R10
R1O, LIS
R1OD, I
RiO, 2
R10, 1
R10,R11
R1Z, FALTEL(RLO)
R1O, X 18-
R1O,R12
RO, R7
RS, O(R1IG)

R 1
Rz OCR1G)

R7, NXTzEN

Oa NXT 1

4
X ZOE, X105, X

E 4
Re, SUR=aY

Rz, 7
Rz, O(R14)

Rz, OCRS)

R#, Z(R14)

R, OCR™)

R10, R10
R11,R11
RiZ, Rz
Reé,

2, ERFIOR

[N
R1Z, RIF
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FETOH FALSE CL#A

STORE WFEW COLNT

GEJECT TYFE
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FAGE

21

SIFICATION




TACTICAL SITUATION ZIMULATION FROGRAM

ZZ40R 4230 BTC
ZZ4CR
3R B0
QOO4
G200

[ Y]
e
i <
P
n

EBFLC

[
I
F
o
ksl
&+
1)

3, OREXIT

O, NXTTRY

# R EXIT FATH

OREXIT  EwU

OH1

[N N
2 N
=

b

el
Q040

ZIEOR Fhed EXER
TISIR OLRE HR
ZISAR Qe UHR
2259aR O HR
2EAEER GOR0 STH

QOIO0
S SRT IR}
Q0LZ
C1e0

=TH

b
|2
1)

[}
2l

LM

gl il RN

L 4E0e BFC

*

Réy X407
Rés Ré
R10, R&
R1GH R
R11, R¥
F\'IG, X 10
R SLESAV

0, 4iR14)

#*  ERRIR ROUTINE

ERRUR TV

[ %Y
1]
>
e
n

2R EFC

o

p Al
[ )
]

Z2Z70R o

Lz
ey
R 1]

Sy
CNVES

XHR
XHR
LE

Q700
O7

0=Ao

QOO0
Z&01 LS

A NHI
OOOF
L 4ORO

2TH

ZERZR QIE LE
Qg

¢ ki
*  FACTOrR 1

GIF0 Lol

JRW R

SRL=

2, VERR

0, £0.1

70 16, 0 CIONVERS DO

4

% B

Rz, SAE2Z
RO, RO
R1Z,R1Z
R10, Q

R1E, 1
RiG, K F-

R10, EXF

R11.1

R11, 4

R1%, CelFa
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P I

TACTICAL. SITUATICN SIMUALAT IO FRIOGRAM
BOR O7RA XHE K10, R10O
ZEER 4UAC (o] R10, FACTOR
ZHIER
IR QACE AHR R1Z/R11
: Amri R13, EXF

ety
: o EFLC FEXITSS
SHGE

LE Ri1,1

QOO
2Z00R C4RD NHI R11, X" F°

OOOF

# FACTOR 2
ZZaR 41F0 EAl R1S, CALFA
AR
SROO7AA XHR R10O, R10
A HTAO tH R1G, FACTOR
ZE2ER
ZOER ONCE AHR R1Z,R11
ZEOR A100 AHM R17, EXF
FHROR

EFC 3 EXITSS

22€aR DERO LE R11, 2
OO0 L

ZZECR wOEa RIS Rit4

#  FACTOR 2

22€ER 41FO LAl R1S, UALFR
ZERTUR

EFELR O7AA XHR R10, R1O

IF 4R 410A0 1M R10, FACTUR
ZIEER

AHFE: R1Z,R11
AHIM R13 EXF

EFC 3 EXITSS

 LEZE) L R11.,2
QOOZ
ZEOLR IZAED NHI  R11, X°F°
QOOF
# FACTOR 4
ZEOAR 41F0 EAl R1%, CALFA
2SR
ZOER QO7AR XHR R1G,R10
TLOR 4080 MH R10, FACTOR
Z2RBER

ZE14R ONCE AHR R1Z,R11
Z316R 6100 AHM R13, EXF

EFLC 3, EXITSS

LG Ril,

QOO

2RIZR Ol4

1
* FACTOR

R11,4

‘
"
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TACTICA
F41FG

AT haTHY o

QOO

ZEICR CAERD

QOOF

42Fe
DO

ZISOR 400K

2=
5
2
25

(NN NN R N

| Sl NG

QOO0

N 2411

QOO

AN

ST TUAT DON

+  EXIT
EXITSS

*  CcaLcu
CALFA

SIMRULATION FROGRAM
BAL R1%, CAILFA

XHR R10, K10
ik R1Q, FACTOR

AHR R
AHI R

EFC 2 EXITSS
LF R11, &

NHI R11, X" F°

BAL. R1S, CAILFA

XHR R1D, R10

f4H R1O, FACTOR
ARR R1Z, K11
SLEFRIZISRAM

[ HIN] *

LH R11, O(R14)

TH R1Z, GER11)

L4 Ry B2

EFLC 9, 2(R14)

LATE FACTOR
g *

LI= R1,1

ZTH R1, FACTOR

tH Rz EXF

NEXT1é

sIs Rz, 1
EFCR E
LHI R7, 14

Sz Rz, 1
EFF= 311
NOE

Evi #*
XHR Ré R
A K&y ZIXTHN

) 4= Rz 1

MELTL7

EFFz 2,03
EFEZ 0,5
W

[N +*
STH (SO SRS NI SN

112

FAGE
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1 S
ZIFER

]

N

ZT3O0R -

¢ 0010

G0
1SFCR

QOO0
G0
ELIRENN

D e
[STRINDY

SITUATION SIAULATION FROGRAM

ST XTRM
FACTOR
EXF
SUE2s
WIRE 1
VIR,
ADDLET

* LOAD

# CHECK

EFND

ADD:S

EFCR O, RIS
0 16

L=
[
JES
[N
[N}
[N
=TI RO, RES=ZAY

PSR IO N
[Nl

Lk WORE, O(RE)
=ETH ViJRE, LU

ID VALLE [N HFX
LR WORE, 1R

EaL R10. INDEX
LR R, B ORED)

LHF Rz, Rz
ETFZ 3 &
NiE

XHR R, RE
LFC O, ANLDMzs

FOR OATA TYFE
LI RE, X 1E T (RE)

LHR R, RE
EFFS % 4
LIS RE, 3
EFC O, EEND

L& R, X 1O CRED

LHR  RE, RE
EFFE E
LI=  RE
EFFS O, 8

LE R, X107 (RE)

Z

-~

LHR R, R
EFF=
LI=
CFF&
XHR
El
AH I

EXER WA VIR
OHR WIORY R
SLLE IR, L
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TACTICAL SITUATION SIMULATICON FRUOGRAM FALE 24
Z4OZR GOC0 =TH WarRr, DATA SAVE DATA

LH R=, TIae

ZAOPR
Z40OCR

LER R R

o NHI R, X
OF OO

Z410R 71v4 SLLs Ry

JL12R D420 NH I RE

EXER
LHR

261aR R
R
LE R
R

Z412R
241AK

15T EYTE R® HAZ HR

ZA1ER TAE NHI
QOOF

OHR R LS BIT MIN SET

LE R,

NHT R XOF
St s

Rz 4
UHR R, Rz s BIT min SET
=TH R#, TIMF1 SAVE Mz BITS OF TINE

LH Ry TIME+e

s i LER R, R

ZATAR T4 NH I Ry, X FOO-
OF OO

J4IER T1V4 L. Ry, 4

ZAGOR 740 NH I Rz, X FC
OOOF

)

EXER I, R
DR R%, R
LH K7, L GET L
LH R D TA SET DATA
LH WORE., TIWF L GFT TIMEl
AEL R7, INF

ALL R, TNED

ALL WORE, TN

AGL R, IMF1D AL =SEDODO)

LI= R1,1
#  SET SEWNOR FLAG
266Kk D21s STE R1, Z(RZ)

RETOI < (R UNTA) (W ROy, REISZAY
SFUR
PO = S LE ROy 4Rz
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TACT AL

267 R

T4TOR

T

L
-~

.Y

m ._—': ]‘;' o

SO

T T

[N SV NI (VI (O NI AN O N

EEERB R RSB
Al S Tl 5 2 T (B Al B A2

+

h
s

pal

¥

N
T
m

ZAAER

Z4ARR 3

Z4RACR

ZAAER D
ZL4EOR E
ZARIR

24R4R
Z4beR
24LE2R
Z4LAR
Z4QCR
24LER
240K
242K

24124R

OO0
OO0
QOO

R QIOn
SROO0O0S

Z471CR

ez
QOO0
QD08

1916
1719
1A1E
1{i1E
1FFF
LS
72
ZAIR
2E
2FFF

OS50 A
O7 Q2
OAOE
OLOOE
OFFF
1112

2406R3E

ZACER
ZHCPR

Z400R

Z4VER 2

24DOR
240zR
Z404R
240-R
2402k
2406
240 R
JADER

0102
0504
(R =In T
1020
SUFF
[RIRIRTS]
OO T

[RINTAT

TITURT IO

ROTIME

T IE
Lt

0DaTH
TImEl
INDEX

CHVTAR

EMsiCEN

SIMULATION FROGRAM

STE

EBFLR
oz

L=
[
s
fis
Eid
=

LHI

LE

EFCR
Enit
Lu
o
oz
oz
O
o
o
N
o
oo
D
o
J
oz
jub
[
[{]I
m
o
o
n
[
o
[
o
o
[
o
]y
.
oz
L
([
[
oz
[
(0

RO, 2(R2)

O, RIE
=, THAF

PNV

WCIRE., 1 In-1
VIORE, TRVTAR CVURE )
WORE., O CWCRE ) FETLH INMDEX
0, R10

#*

X 151a

171w

1Alke

10Es

D¢ 23 3¢ 3¢ 3¢ B 0 D 3¢ DX 3¢ X 3¢ e M B B¢ I B > M > I 3¢ > ¢ > X

1O
TEOFF

~N S o

U R X T R I S TS
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e

TACTICAL, SITUATION SIMULATION FPROGRAM FASE
4S4E
4420
Sx4F
454€
415%
4v4F
24EER E1Z0 ENDVZICM IV 2y ENZCEN
ZA0ER
4FIR g0 [ RIN] *
SF 2R D100 Li1 RO, FUOR'SAY
1410R
Z4F &R EXTRN .V
ZdFeR S1F0 AL
OOOOF

bos
<

J4F a5 DELTIM D=
ZEFIK SCETIM Oz
Z4FER W k=
A y X [
2SR Y [z
25068R INIT:Zx D3

ZSOER Iy [z
SR CLRRX J
ZS16R CURRY (3
ZSIRE DELTM =
EZS1ER SICETHA =
Enmnx [z
ENDY L=
CidRRD J S
A [
L= L
[ D=
0 s
SEMNEX frz
SENTY [z
LeETRAN O
SEMNIRLD s
ACTFRE [z
ZLIRRTS Lz
47 $iLZ >
QOO0

R I R S O S NN N N S O S S S A N TN N

QETE, KT 0060 "

7. U.S. GOVERNMENT PRINTING OFFICE: 1981 - 703-073/FM-C48-81
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