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FOREWORD

The Multipurpose Arcade Combat Simulator (MACS) is an inexpensive, part-
task weapons trainer that wvas developed to overcome the training problems
encountered because of insufficient facilities and too few instructors.
Because it uses mostly off-the-shelf components, MACS is substantially lower
in cost than other available training devices, although it is equally effec-
tive. VWhile current interest is focused primarily on its use as a rifle
marksmanship trainer, MACS was designed so that the basic hardware could be
used to provide training on a variety ~f weapon systenms.

This report describes the Basic Rifle Marksmanship (BRM) software de-
signed for use with the MACS system. An overview of the softwvare is pre-
sented, followed by a discussion of the instructional design of the program.
Presented in detail are discussions of the feedback provided on marksmanship
fundamentals, derivation of performance standards, skill tests used to deter-

mine appropriate starting levels, and program options that may be accessed
through the menu.

Patented in 1986, MACS is a product of the U.S. Army Research Institute
for the Behavioral and Social Sciences Port Benning Field Unit, which conducts
research on training and training technology with particular emphasis on indi-
vidual and small team skills in the Infantry arena. The research task that
supports this mission is titled "Developing Training for Individual and Crew-
served Weapons" and 1s organized under the "Training for Combat Effectiveness"
program area. The U.S. Army Infantry School under a Memorandum of Understand-
ing (9 December 1987) and the U.S. Army Training Support Center under a Train-
ing Device Need Statement for MACS approved in 1984 provided sponsorship for
the MACS research program. The MACS system software described in this report
is being fielded Army-wide by the Training Support Center at Port Benning,

Georgia.

EDGAR M. JOHNSON
Technical Director

Vol bt
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MULTIPURPOSE ARCADE COMBAT SIMULATOR (MACS)
BASIC RIFLE MARKSMANSHIP (BRM) PROGRAM

Introduction

The MACS BRM program has been under development since 1985, The BRM
program is intended for school instruction in basic rifle marksmanship, as
well as for remedial and sustainment training. The program has been used with
particular success in helping the average and below average shooter attain
proficiency in marksmanship skills (Evans, 1988). The purpose of this paper
is to describe the latest version of the BRM program (Version 8901). The
program’s instructional design, performance measures, and vationale behind the
standards are described in detail. This paper will be of interest to
individuals engaged in MACS developmental work and others who are involved in
demonstrating the BRM program,

The MACS system is a low-cost, computer-based, part-task weapons trainer,
The system components include a weapon (e.g., a demilitarized M16 rifle) with
an optical focus light pen attached to the barrel, a Commodore 64 computer,
and software appropriate to the characteristics of the weapon. The system
allows shooters to practice basic skills by firing at targets at scaled ranges
that are displayed on a computer screen. Diagnostic feedback is provided.
The program has been validated as a teaching device (Evans, 1988).

The MACS BRM program presents stationary targets only, set at ranges
between 50 and 300 meters. The program includes an initial assessment of
the shooter’s marksmanship skill level, followed by nine progressively more
difficult levels of training. Specific performance standards are set for each
level. At the end of each level, the shooter’s performance is compared to
standards within the program. At this point, a shooter may advance to the
next level, stay at the same level, or regress to a lower level.

The program is designed to be used with an instructor present: however,
one instructor can monitor several systems concurrently, since the on-screen
text is largely self-explanatory to the user. As long as a soldier is making
satisfactory progress, the computer screen border remains black in color. The
instructor’s attention is drawn to any soldier having difficulty by a change
in border color. The program is designed to help the instructor diagnose the
shooter's problems and provide corrective guidance to the soldier.

Diagnostic measures include steady position, aiming, trigger squeeze, and
breath control. Shot groups for each range are displayed at the end of each
firing sequence or level in the program,

The program begins with a marksmanship skill test, which is used to zero
the system electronically, and to determine the appropriate starting level for
the shooter. Shooters beginning at a low level receive heavily augmentea
feedback and, as progress is made from level to level, this feedback is
gradually withdrawn. When shooters reach Level 7, they are performing with
feedback that simulates that found in actual record fire tests and they are
firing to record fire standards. Levels 8 and 9 take the shooters beyond
basic record fire requirements and prepare them for the Advanced Rifle
Marksmanship (ARM) course.




The BRM program is written in 6510 Assembler and BASIC. Flow charts,
program documentation, and program listings are presented in Appendixes ¢
through G.

Instructional Design of the BRM Program

- When novices learn to shoot, they frequently flinch or blink as they pull
the trigger. When flinching occurs in anticipation of the discharge of the
weapon rather than following the discharge, it disturbs the lay of the weapon.
Thus, in live fire, a new shooter has to learn to control any tendency to
flinch and, concurrently, master the fundamentals of marksmanship that enable
accurate shooting.

Because the rifle used with the MACS BRM system has no flash, recoil, or
cartridge ejection when fired, no anticipatory flinch is induced. This
enables the shooter to concentrate on developing the psychomotor skills needed
to master the fundamentals of marksmanship. These are maintenance of a steady
position, controlled breathing, correct aiming, and good trigger control
(Osborne & Smith, 1985; U.S. Army Infantry School (USAIS), 1984).

Evans (1989) has demunstrated that rifle marksmanship simulators that
have no recoil train as effectively as those that incorporate it; and he has
pointed out that the lack of recoil is of particular advantage to the
instructor because it enables errors arising from poor trigger squeeze to be
identified. 1In live fire, such errors are often confounded with errors
arising from anticipatory flinch. Poor tr:gger control has been shown to
cause more target misses than does failure to master each of the other
fundamentals (Osborne & Smith, 1985; USAIS, 1984).

The Army teaches soldiers to aim at the center of mass of a target. The
rationale for this is that if soldiers always aim at the center of mass of a
stationary target, they have a higher chance of hitting that target. However,
the overall purpose of basic rifle marksmanship training is to enable the
soldier to hit the enemy in combat. For this reason, the minimum standard set
in record fire is to hit 23 out of 40 targets; the hits are credited
irrespective of the location of the shots relative to center of mass. Thus,

two separate criteria exi.t (3aim center of mass and hit the target), and these
criteria are not always compatible.

For example, a shot that strikes an E-type silhouette in the head is
located farther from the center of mass of that target than a shot that just
misses the target but is in the horizontal plane of the center of the target.
By the criterion of aim center of mass the miss is a better located shot than
is the head shot. However, by the hit or miss criteria, the head shot is
clearly better. The MACS BRM program uses both criteria. Progress within a
level is governed by a requirement to hit a set number of targets, either at
each range or in total. Progress from level to level is determined by the
accuracy of shots relative to the center of mass of the targets. Therefore, a
soldier who progresses through the levels is not only hitting an adequate
number of targets, but is hitting targets within reasonable proximity to
center of mass,

Many scholars, and notably Smith and Smith (1966), argue that, in
essence, the act of learning is the adjustment of one’s activities in the




light of feedback received. Thus in learning to shoot, one fires, observes
the result (target does or does not fall), makes adjustments, and fires again;
the objects being to reduce discrepancies between the goal (hitting the
target) and the result (bullet strike - if this is observed). Although a
shooter can learn indepéndently, the learning process is speeded by the
provision of extrinsic, augmented feedback, such as sure knowledge of where
the missing shot went, and guidance on what one did wrong. Bilodeau and
Bilodeau (1958) have shown that for some motor skill tasks, the rate of
learning is proporticnal to the number of trials providing extrinsic feedback,
and that ten trials each with extrinsic feedback can teach as rapidly as 100
trials ‘with feedback after every tenth trial.’

Bilodeau (1966) describes three types of augmented feedback that have
been demonstrated to help in such tasks; these are concurrent feedback,
information feedback, and learning feedback. The MACS BRM program uses all
three. Concurrent feedback is artificial augmentation of the effect of a
response. In the initial levels of the BRM program (Levels 1 and 2), this dis
provided by a cross showing bullet strike and the words HIT or MISS appearing
on the acreen. Information feedback is feedback given imnediately after a
trial and is an objective assessment of performance. In the initial levels of
the program, such feedback is given after every shot and takes the form of a
screen showing ratings of the shooter’s performance on the four fundamentals
of marksmanship (steady position, aiming, trigger squeeze and breatu control),
as well as a replay of the front sight post coming onto target. Learning
feedback is delayed feedback provided at the end of a series of trials. The
MACS BRM program provides summary screens showing overall performance at the
end of each level.

Because augmented feedback is not available in actual combat, it is
important that the shooter does nct become dependent upon it. For example,
the showing of bullet strike on the screen when the shooters miss aids in
adjusting their subsequent shots, but in combat they may not know where the
round impacted. Therefore, as the shooter progresses, feedback is gradually
withdrawn so that in Levels 3 and 4, detailed single-shot feedback is only
given for a poor shot and in Levels 5 and 6, feedback is given only in summary
form. By the time shooters reach Level 7, they have learned to operate with
the same amount »f feedback that they would receive on a record fire range.
Precise details of the feedback at each level are in Appendix A and are
discussed in the descriptions of the levels (see p., 5). The withdrawal of
feedback gradually) and only after the shooter has manifested a reasonable
level of proficiency agrees with conclusions reached by Stammers and Patrick
(1975) in their comprehensive discusaion of the subject.

The MACS BRM program is a self-paced training system that enables
individual shooters to progress at a rate appropriate to their initial skill

'Lavery (1962) argues that performance can contain both variatle error
and constant error, where variable error is the result of random factors, and
constant error is the result of the trainee’s behavior. He points out that
provision of feedback after every trial can cause a trainee to try and correct
for "variasble error" and therefore concludes that feedback should only be
given at the end of a block of trials. This view is not subscribed to in the
design of the MACS BRM program.




levels and aptitudes for the task. When new shooters begin on the system,
they are given a tesat that assesses the level at which they should begin. The
program then may start them at any level between 1 and 5. It is only a very
competent shooter, however, who begins at Level 3 or above., This test is
discussed in detail subseguently.

The program is designed to enable self-pacing. To this end, informatjion
screens at the start of each level inform tinc shooter of the number of targets
that will appear, whether they are timed or untimed targets, the position the
shootexr should adopt (supported or unsupported), and the standard the shooter
must meet (e.g., in levels 1 and 2, to hit two out of three targets at each
range). At the atart of Levels 1 and 2 only, additional screens instruct the
shooter to aim at center of mass and teach what is meant by center of mass.
When shooters fail to meet the standard, they are told on screen that they
must refire:; they are informed when they have refired successfully.
Similarly, if they are sent back a level or made to repeat a level, they are
told on screen that this is happening, and why it is happening.

Before a novice can use the MACS BRM program to develop marksmanship
skills, three basic concepts must be understood. These are correct sight
alignment, correct placement of the front sight post on the target, and what
is meant by a tight shot group. However, because not all users are novices,
these concepts are taught in an optional introductory program that the
instructoyr can access via the system menu. This program is described in the
section on optional programs and features.

For the expert marksman, a motivational element is present in the
program. At the end of level 9, the top ten shooters may record their
initials on the screen upon com—letion of the level. The recording of
shooter’s initials is designed primarily to encourage competition among those
undergoing sustainment training.

The MACS BRM program is designed so that one instructor can monitor a
number of shooters, firing on separate individual systemc, simultaneously.
This is achieved by making the program as self-explanatory as possible. As
long as a shooter is making steady progress, the screen border remains black.
Only when a shooter is having difficulty does the border change color,
Therefore, instructors can scan rapidly down a row of monitors and determine
where their individual attention would be best applied. The border color
coding is as follows:

- A black border indicates that the shooter is making satisfactory
progress.

- A red border indicates that the shooter is refiring targets at a
particular range, or a part of a level.

- A blue border shows that the shooter has been made to repeat a
lavel.

- A yellow border means that the shocter has been sent back a level.

- A purple border indicates either that the shooter is aiming off

screen and pulling the trigger, or that the light pen is not reading
properly.




When an instructor sees a border color that indicates a shooter is having
difficulty, the level the shooter is on, the particular target within the
level the shooter has reached, and the number of times the shooter has refired
can be thecked. This information is given in a small inset in the top left-
hand corner of the screen. The on-screen feedback designed for the shooter
is, of course, also available to the instructor to help diagnose the problem
the shooter is having,

Summary of the BRM Program

A brief discussion of each of the nine levels is provided below.
Optional features that may be used with some or all of these levela are
described separately, as is the initial skills test. A summary level-by-level
description of the program with details of feedback and standards is ¢iven in
Appendix A, Program features, such as the initial skills test, are described
elsewhere.

Levels 1 and 2 are designed to develop basic skills. The only difference
between the two levels is that Level 1 is fired in the supported position and
Level 2, unsupported. For Levels 1 and 2, detailed shot-by-shot feedback is
provided. When the shooter fires at the target, HIT or MISS is indicated on
screen and the bullet strike is shown by a cross. The shooter then receives a
rating (EXCELLENT, GOOD, AVERAGE, BELOW AVERAGE, POOR) on three diagnostic
measures (steady position, aiming, trigger squeeze) for the shot fired, and
the location of the shot relative to center of mass of the target is rated.
Breath control is rated O. K. or CHECK. The movements of the front sight of
the rifle are replayed for a period of up to 6 seconds before trigger closure.
Then the frame is briefly frozen to allow comparison of the final front sight
position (shown in white) with the correct front sight position of the target
(shown in black). Three targets are presented at each of six ranges (50 to 300
m). F-type targets are presented at S0 and 100 m, E-type targets at all other
ranges. After each set cf three shots, a screen showing the three-round shot
group on a single target is provided. At the end of the 18 shots, a summary
of the mean ratings for steady position, aiming, trigger squeeze, breath
control, and shot location is presented. As shooters go through each level,
internal algorithms determine whether they should refire targets at a given
range, and at the end whether they should be permitted to advance to the next
level.

Levels 3 and 4 introduce shooters to timed targets and to the need to
adjust their aims for targets at different ranges. To this end, targets at
different ranges are presented in a random order. Concurrently, some of the
feedback is withdrawn. HIT and MISS no longer appear on the screen, and
diagnostic information and replay are provided only when the shooter fires
badly (rated POOR by one of the diagnostic measures or BELOW AVERAGE on shot
location). The main difference between the levels is that level 3 is fired in
the supported position and Level 4, unsupported. There is a siight relaxation
of standards for 250- and 300-m targets when they are fired at from the
unsupported position. Information and replay are provided only when the
shooter fires poorly (rated POOR by one of the diagnostic measures or BELOW
AVERAGE on shot loczation),




Levels $& and 6 provide practice for record fire. The number of targets
at each range and their exposure times are the same as those used in record
fire, but the order of target presentation is randomized. 1In Level 5, bullet
strike is still shown by a cross for both misses and hits; in Level 6, it is
shown for misses only. At these levels, diagnostic feedback and replays are
no longer provided. Only two measures are taken, a count of hits and misses,
and the measure of shot location. The rationale for this is that good shot
location is largely the result of having a steady position, accurate aiming,
and good trigger squeeze. These have been amphasized for four levels, and the
shooter should by now have an understanding of the causes of poor shots,
Levels 5 and 6 are both divided into two parts; the first 20 shots are fired
from the supported position and the next 20, unsupported. Shooters must hit
15 out of 20 targets on the first part before proceeding to the second part,
which also requires 15 out of 20 hits; thus shooters are being trained to
sharpshooter standard (30/40). At the end of each level, shooters are graded
according to the number of targets they hit (Expert 36/40, Sharpshooter 30/40,
Marksman 23/40, or Unqualified). Because training is to sharpshooter
standard, shooters are graded marksman if they have to refire one of the
positions.

Whereas the criterion for getting through the two parts of levels 5 and 6
is the number of hits obtained, the mean rating of shot location determines
whether the shooter progresses to the next level, refires the same level, or
regresses one level. Thus shooters wvho have hit the 30 out of 40 targets
needed to get through a level may still be regressed ona level if the mean
rating of shot location, over all 40 targets, is POOR. This 1is reasonable
because an average rating of POOR indicates that they are just nicking the
targets rather than hitting them squarely,

level 7 (record fire) is the culmination of the previous six levels of
training and is an on-screen re~creation of actual record fire. It is
identical to the previous level (Level 6), but feedback is reduced to that
which a shooter would receive on the record fire range, i.e., targets
disappear when hit, or remain until their exposure time has elapsed (indicated
by a whistle) and then disappear. Bullet strike is no longer shown, and ao
replays or diagnostic scores are given. Level 8 (rapid record fire) takes the
shooter beyond the requirements for record fire. It is identical to level 7
in structure, but the exposure times of targets are reduced to two-thirds of
the time allowed for record fire as an initial step in the transition to the
engagement of moving targets, in the MACS Advanced Rifle Marksamanship (ARM)
program (under development).

Level 9 (combat fire) is an attack/retreat scenario. Because up to five
individually timed targets may appear on the screen simultaneously, and
because new targets may appear as others are being engaged, it teaches
shooters to maintain an awareness of their whole fields of fire even as they
angage particular targets. Individual target exposure times vary but are
similar to or less than those allowed for record fire. The level is divided
into two parts, the first 40 shota being fired from a supported position and
the second 40, unsupported. The shooter must hit 23 out of 40 targets on the
first part before proceeding to the second part, which also requires 23 out of
40 hits. 1If shooters do not meet this standard, they must refire the
position. At the end of each position, the shooter is graded Expert,
Sharpshooter, Marksman, ¢0x Ungqualified. Once a shooter has reached this
level, the only measure taken is hit or miss. The locations of the shots
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relative to center of mass of targets are no longer considered, and therefore
there is no questiocn of the shooters being sent back a level or being made to
repeat the whole level.

BRM Program Feedback

The instructional design of the BRM program incorporates feedback for
each shot fired in Levels 1 and 2, and for poor shots in lLevels 3 and 4.
Ratings are provided for each of the four marksmanship fundamentals: steady
position, aiming, breathing, and trigger squeeze. In addition, a rating of
shot location is provided. The first four measures are diagnostic, and assess
the shooter’'s performance up to the moment of firing. The shot location
measure assesses bullet strike in relation to center of mass.

The diagnostic and resultant scores are obtained as follows. The light
pen reads the screen constantly and maintains a running memory (stack) of 127
readings'. Immediately after trigger closure, the appropriate readings are
extracted from the stack and the scores are calculated. These scores are then
compared with criteria values to obtain the verbal ratings. The scores for
each measure are described below,

The shot location score is determined by the radial distance between the
location of the last light pen reading before trigger closure and the center
of mass of the target.

The aiming score is determined by the radial distance between the mean
point of aim (the average location of readings 45 through 7 (inclusive) before
trigger closure) and the center ¢of mass of the target. Because the light pen
takes 60 readings per second, the aiming score is taken over a period of 0.65
seconds.

The steady position score is based on the standard deviation of light pen
readings in the X and Y axes about the point of aim and is also taken over
readings 45 though 7 before trigger ciosure. The greater the degree of
wobble, the greater the standard deviations, and the lower the score awarded.

Since breath control cannot be directly measured, the ratings assigned to
breath control are derived from the steady position score. The three highest
steady position scores (EXCELLENT, GOOD, or AVERAGE) correspond to a breath
control rating of O.K. The assumption is made that given a relatively steady
position, breath control is adequate. If the position is relatively unsteady,
as indicated by the two lowest steady position scores (BELOW AVERAGE and
POOR), the breath control feedback is CHECK., The assumption is made that a
poor steady position may be due to poor breath control, or to other factors.
Breath control, as one of the four fundamentals of marksmanship, is emphasized
in the feedback given to the soldier. Of course, the instructor observing the
soldier in the act of shooting, will remain alert for other factors
contributing to unsteadiness.

This should not be confused with the replay which is based on 256
readings taken with a sampling rate of 20 readings per second.
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The trigger squeeze score is based on the range of readings in the X and
Y axes about the point of aim, and is taken from reading 6 before trigger
closure to reading 3 after trigger closure; that is, over 0.15 seconds. 1t
should be noted that the trigger squeeze measure is not concerned with how
rapidly or ateadily the trigger is squeezed, but with whether or not the point
of aim {s disturbed. The actual algorithms used to compute all diagnostic
scores are in Appendix H.

Aiming and Shot Logcation

The MACS BRM program contains separate standards for firing in the
supported and unsupported positions; those for the supported position are more
rigorous. A supported position is a "position which utilizes something other
than the body to steady the weapon" (USAIS, 1984). The unsupported position
assumes no support other than the body and the ground. The difference is that
in the unsupported position the weight of the rifle is borne by the forearm,
wrist, and hand, whereas in the supported position some object bears this
weight. Thus shooters in a standing foxhole position, who use the ground to
support their elbows, are defined as firing unsupported. If the rifle is
bedded onto sandbags, then firing is termed supported.

or i n. Underlying all targets that appear on the screen is
a sacond, unseen, and mathematically defined target area that is analogous to
a bull’s-eye. The rings of this bull’s-eye are defined in terms of radial
distances (in pixels) from the center of mass of each target, with a
correction to accommodate the rectangular shape of pixels (so that the unseen
bull’s-eye is close to circular on the screen), and adjusted to ensure that
the areas defined as EXCELLENT and GOOD correspond closely to 2-cm and 4-cm
circles on an E-type silhouette target scaled for 25 m,

This bull‘s-eye is of constant aize, irrespective of the perceived size
of targets. Figure 1 shows a representation of the unseen bull’s-eye on a
section of screen. The small rectangles represent the pixels on the screen.
The mathematically defined midpoint of the target area is shown as point 0,0.
As can be seen, the target area is not centered perfectly on the midpoint, and
even with a redesign of the shape of the area it could not be perfectly
centered. This is because of the way the computer stores the values of odd-~
numbered pixels in the X axis, and is fully explained in Appendix B.

The midpoint of the mathematically defined target area is always set a2t
the center of mass of each target seen on the screen. When a shot is fired at
the target, and if the mean point is computed to be in the arsa designated
GOOD, then the shooter receives a rating of GOOD for aiming. 1If the final
light pen reading before trigger closure is from one of the six pixels labeled
EXCELLENT, then shot location is rated as EXCELLENT. The mathematically
defined target area is smaller than the 50- and 100-m targets, but larger than
those at 150-m and beyond. For example, the 300-m target is only S pixels
wide and 9 pixels high. Therefore, a shot can miss a 300-m target and still
hit the underlying target area in the area rated as average. Because it is
not intuitively obvious to the user how a miss can deserve a rating of AVERAGE
in shot location, the shot location score is reported on the screen as a MISS.
On-screen ratings of POOR through EXCELLENT are given only when the target has
been hit. However, the computer maintains an internal record of the actual




rating, and this is included in the calculations for the summary feedback
screens.
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Figure 1. A representation of a 2.15 x 1.66 cm sectior of screen, showing the
target area and the ratings that are awarded for mean points of aim
and shots located at different distances from the center of mass.
The point 0,0 would be at the center of mass of an observed target.’

The areas defined in the underlying bull’s-eye target are best explained
by relating them to circles on a target at 25 m. The area defined as
EXCELLENT comprises 6 pixels. These 6 pixels occupy the same area as would a
circle of 0.24 cm diameter on the screen. A circle of .24 cm diameter
subtends an angle of 2.68 minutes of arc when viewed at 3 m, which is the eye
to screen distance for using tl.e MACS system. Viewed at 25 m, a circle of
1,95-cm diameter would also subcend an angle 2.68 minutes of arc. Thus were a
shooter’s shot location to be rated EXCELLENT on three consecutive shots, he
could have fired the equivalent of a 2-cm, three-round shot group at 25 m. 1In
a similar manner, we can calculate that the area defined as GOOD or better,
equates to a circle of 3.73 cm diameter at 25 m, AVERAGE to a circle of 7.30
cm diameter, BELOW AVERAGE to a circle of 10.25 cm diameter, and POOR is
greater than 10.25 ~m.

'Actual pixels are longer in the Y axis than in the X axis (approximate
ratio is 1.33:1); the on-screen target area is, therefore, more circular in
shape than is shown.




The target areas were derived from two sources. First, %00 initial entry
trainees fired a series of 250~m targets on MACS. The distances batween
bullet strike and the center of mass of the targets were recorded in numeric
form and the mean and standard deviation (SD) of the numeric scores were
calculated (Hunt et al., 1987). Arbitrarily, shots located within 1 SD either
side of the mean were termed AVERAGE, shots located between 1 and 2 SDs above
the mean were termed GOOD, and those over 2 SDs above the mean were termed
EXCELLENT. Likewisae, shots located between 1 and 2 SDs below the mean were
termed BELOW AVERAGE, and those over 2 SDs below the mean were termed POOR.
This yielded an underlying bull’s-eye target that reflected the performance of
novice shooters but was overgenerous as a training standaxd. The area rated
GOOD or better, for example, equated to a circle of 4.64 cm diameter at 25 m.

The second source used was Field Manual 23-9 (Department of the Army,
1988), which contains guidelines for categorizing shot groups on a scaled E-
type target at 25 m (fired from the supported position). These state that a
2-cm, three-round shot group "indicates no ... shooter error is involved,” a
3-cm, three-round shot group represents “acceptable firing performance," a 4-
cm, three-round shot group indicates that "shooter error"” has occurred, and a
6-cm; three-round shot group indicates obvious error.

Using this information, a constant was added to the algorithms derived
from the performance of the 300 trainees that resulted in the target area
shown in Figure 1. The areas defined in Figure 1 as EXCELLENT and GOOD are
the closest approximation that can be reached on the screen to circles of 2
and 3 cm diameter at 25 m. (For reasons discussed in Appendix B, odd-numbered
pixels in the X axis always take the value of the pixel to their left. This
means that no part of the area defined as GOOD in Figure 1 can be reduced
without that part being eradicated. One cannot, for example, make the areas
left and right of EXCELLENT just 1 pixel wide.) Scores of AVERAGE and below
for shot location indicate that shooter errxor has occurred. The caoice of the
term AVERAGE to describe inadequate shooting was made with a view to
encouraging the shooter. We may also note that the shooter who is rated
average on shot location has in tact fired a little better than what was
defined as average from the performance of the trainees. This is because the
constant that was added to limit the area defined as GOOD, alsoc reduced the
areas designated AVERAGE and BELOW AVERAGE, in each case by approximately 40%,.

It has been inferred that if shooters could consistently score EXCELLENT
on shot location with MACS, they would be placing their shots within the
equivalent of a 2-cm circle at 25 m. 1In fact, such consistency would exceed
the technical limits of the system. This is because the light pen is not that
precise. A light pen is judged to be correctly calibrated if it reads to
within 2 pixels (+ or -) of a given pixel. 1In fact, a well grounded and
correctly calibrated light pen does a little hetter than this, in that it
rarely deviates more than 1 pixel in the Y axis. Because of these deviations,
a shooter who consistently fires at the praecise center of mass ot a target
will occasionally have his shot location rated as GOOD; similarly, GOOD shots
will on occasions be rated EXCELLENT. Over an entire level of shooting, these
deviations cancel out, so that summary screens are more accurate than are
feedback screens on individual shots.

Unsupported position. The criteria for allocating ratings of shot
location and aiming in unsupported fire are less rigorous than those for
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supported fire. This is because firing from an unsupported position is more
difficult than firing supported. The target areas are shown in Figure 2.

As may be seen, the area rated as EXCELLENT now comprises 10 pixels on
the screen. Scaled out to 25 m, this may be equated to the area encompassed
ty a circle of 2.52 cm diameter. The area rated as GOOD or better has been
increased to 42 pixels and equates to a circle of 5,16 cm diameter at 25 m.
One implication of the larger target areas is that deviations in light pen
readings have a reduced impact. Therefore, a shooter who consistently aims
and fires at the exact center of mass of a target should receive single shot
ratings of EXCELLENT with far greater reliability than occurs in the supported
position. As with the supported position, the criteria were originally
developed from the measured performance of the 300 trainees. These criteria
vere then modified by the introduction of the same constant that was used to
reduce target areas in the supported position; thus the changes made are
preportional to those made for the supported position.

Target Area (Unsupported Position)
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Figure 2. A representation of a 2.15 x 1.66 cm section of screen, showing the
target areas and ratings awarded for mean points of aim and shots
located at different distances from the center of mass for
unsupported fire.'

‘Actual pixels are longer in the Y axis than in the X axis (approximate
ratio is 1.33:1); therefore on-screen target area is meore circular in shape
than is shown.
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Steady position ratings for each shot are made based on the sum of the
standard deviations of light pen readings in the X and Y axes (corrected for
pixel shape), for readings 45 through 7 before trigger closure. The sum is
then compared with criteria values., The criteria values were originally
established using data collected from the group of 300 trainees referred to
earlier. Subsequently, the correction factor for pixel shape was added, and
this had the effect of inflating the Y-axis standard deviations. Therefors,
" the degree of dispersioa (wobble) permitted for a shooter to earn a given
rating is reduced. These tightened standards agree with the recommendations
of subject matter experts (SMEs). The criteria used are given in Table 1.

Table 1.

Criteria Values of Standard Deviation (SD) and Range (R) for Ratings of Steady
Position (SP) and Trigger Squeeze (TQ)

Ratings
Below
Excellent Good Average Averaqge Poor

Supported
Position

SP 0<SD<=2.5 2.5<SD«<=5 .0 5.0<8D<=8.0 8.0<SD<=10.5 10.5<8D

TQ 0< R<=2.5 2.5< R<w5.0 5.0< R<=8.0 8.0< R<=10,5 10.5< R
Unsupported
Position

sp 0<8SD<=4.0 4.0<SD<=6.5 6.5<SD<= 9.5 9,5<5D«<=12.0 12.0<8D

TQ 0< R<=4.0 4.0< R<=7.0 6.5< R<=11.0 9.5< R<=14.5 14.5< R

Trigger squeeze is measured over the 9/60 of a second period about the
moment of firing. The readings used are from the sixth reading before to the
third after trigger closure. Measurement is by taking the range of light pen
readings in the X axis and in the Y axis (with the Y values corrected for
pixel shape), adding the two ranges together, and comparing the resulting
score with the criteria values (see Table 1). The mathematical procedures
used to compute the steady position and trigger squeeze measures were adopted
because of the need to minimize computer processing time. The more obvious
method of computing the standard deviation and range from the radial distances
between individual light pen readings and the mean point of aim was found to
cause unacceptable delays in providing feedback.

In the supported position, the decision to use the same criteria for
trigger squeeze as are used for steady position means that a shooter who is
rated GOOD on steady position must hold the weapon even more steadily at the
moment of trigger closure if he is also to cobtain a GOOD on trigger aqueeze.
Thiez is because the whole range of movement in the 9/60 of a second period
about trigger closure must be equal to or less than the standard deviation of
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movement in the preceding 36/60 of a second. These more rigorous demands mean
that soldiers who wish to improve their trigger squeeze are forced to
concentrate on maintaining the lay of the weapon as they pull the trigger,

In the unsupported position, the criteria for trigger squeeze and ateady
position diverge, the differences between them increasing with the descending
order of ratings. This is done to make some allowance for the poorer novice
shooter whose fundamental problem may be lack of strength or sufficient muscle
tone to bear the weight of the rifle for extended periods, so that muscle
fatigue induces tremor.

It should be emphasized here that MACS is a teaching device, designed to
facilitate the development of the paychomotor skills necessary to fire the
weapon accurately. It is not an analytic toocl designed to measure precisely
the degree to which shifts in the lay of the weapon are directly attributable
to poor trigger control. In fact, although the range of movement that is
measured at trigger squeeze may often be the result of poor trigger control,
it may equally be nothing more than the range of movement that was present
when steady position was measured. In other words, a poor trigger squeeze
score can result from an unsteady position. This being acknowledged, let us
also recognize that a soldier who concentrates on carefully squeezing the
trigger while maintaining the point of aim, is learning to hold the weapon
steadily, which is the object of the exercise.

The method of measuring trigger squeeze, and the criteria used to award
ratings, were derived empirically. Earlier versions of the BRM program took
the standard deviation of the movement, but SMEs judged this measure to be too
insensitive. To increase the sensitivity, the range was substituted for the
standard deviation., It was then found that the criteria originally derived
from the performance of the IETs were too rigorous (SMEs could detect no
differences in their own trigger squeeze between shots even though the ratings
suggested great differences had existed). Thus, by trial and error, it was
found that the steady position criteria combined with the range score gave a
degree of sensitivity that was judged appropriate by SMEs.

A detailed explanation of the derivation of the steady position and
aiming ratings may be found in Evans’ (1988) review. The breath control
rating is derived from the steady position measure. Steady position ratings
from average to excellent correspond to a breath control rating of 0.K., and
the below average and poor ratings correspond to a breath control rating of
CHECK.

BRM Program Standards

Progression through a level is determined by a simple count of the number
of targets hit. A standard is set for each level, and an information screen
at the start of the level tells the shooter what the standard is. The
standards for each level are given in Appendix A. The instructional principle
underlying this progression is that of overlearning. "Overlearning is
additional practice after performance standards have been met," and its value
is that it aids retention and "tends to prevent skill deterioration under
stresaful conditions, such as combat" (Bryan & Regan, 1972). The performance
standard used to pass a soldier on record fire is that of hitting 23 out of 40
targets, The MACS BRM system achieves overlearning by demanding a higher
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standard, and making shooters who fail to meet the standard refire until they
succeed. Thus in Levels 1 and 2, the standarxd is to hit 2 targets out of 3 at
each range, which equates to 27 hits with 40 shots; failure to maet the
standard at a range necessitates an immediate refire of three more targets at
that range. 1In Level 3, the standard is to hit 3 out of 4 targets at each
range; this equates to 30 hits with 40 shots, which is sharpshooter standa:d.
In levels 5 though 8, the standard is to hit 15 out of 20 targets in each
firing position (supported and unsupported), which again equates to 30 hits
with 40 shots, and failure to meet the standard requires an immediate refire
of all 20 targets in that position,

Prograasion from Level 1 through Level 4 is determined by the mean
ratings that the shooter receives at the end of each level, for steady
position, aiming, trigger squeeze, and shot location. For level 5 through
level 9, only shot location is considered.

For Levels 1 to 4, a shooter must achieve a mean rating of AVERAGE or
better on all four measures before he is permitted to advance to the next
level. A score of BELOW AVERAGE or POOR on any one measure indicates a
failure to apply at least one of the fundamentals of marksmanship correctly at
that level, and therefore the shooter is made to repeat the level. A mean
rating of POOR on two measures will cause the shooter to be sent back one
level.

A shooter who has progressed to Level 5 has demonstrated the ability to
hold the rifle steady, aim correctly, squeeze the trigger without disturbing
the lay of the weapon, and, not merely to hit a sufficient number of targets
at each level, but to hit them close to center of mass. He has demonstrated
this ability when firing in the supported and unsupported nositions, and
against timed targets in both positions. Therefore, from Level 5 onward the
three individual diagnostic measures are dropped, and progress is determined
solely by consideration of shot location. The rationale behind this is that,
to achieve an adequate score on shot location, the shooter must be applying
the fundamentals of marksmanship, and therefore the individual skills are
still implicitly being tested. 1If, at the end of a level, the mean shot
location is BELOW AVERAGE, then the shooter is made to repeat the level. If
shot location is POOR, then the shooter is sent back one level.

One implication of these standards is that shooters may hit a sufficient
number of targets to get through a level but will only pass the level if they
have on average also hit close to their centers of mass. In this sense, the
standards demanded for record fire in the MACS BRM program are higher than
those demanded in actual record fire, where a hit is sufficient.

BRM Program Skill Tests

¥When new shooters begin on the MACS BRM program, they are automatically
taken into hierarchically structured marksmanship skill tests that assess
their abilities and determine appropriate starting levels. The process is
described below, and is shown as a flow chart in Appendix C. The flow chart
for programming is given in Appendix D.

As a first step in the testing process, the shooter is told to fire three
rounds from the supported position to establish an initial shot group. These
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first three rounds are of key importance to the system because they are used
by the computer to perform an elactronic equivalent of zeroing the zrifle. The
system assumes that shooters are aiming at the center of mass of each target
to the best of their abilities. It then computes the central point of the
three-round shot group, measures the distance between this central point and
the actual center of the target, and uses this distance as a constant offset
value, which is applied to all subseguent shots. 1In effect, it moves the shot
group onto target electronically rather than by mechanical adjustment of the
sights.

Ftom the shooter’s viewpoint, the sequence begins with information that
states to aim at the center of mass targets, and illustrates what is meant by
center of mass. The shooter firea one shot at each of three scaled 250-m, E-
type targeta. As soon as the three shots have been fired, a feedback acreen
is shown that gives ratings of steady position, aiming, and trigger squeeze,
an assessment of the quality of the three-round shot group (POOR through
EXCELLENT) and a close up of the target showing the three-round shot group.
The rating of shot group is computed in the same way as that of shot location.
The difference in name arises because, for the first three shots, the radial
distance of each individual shot is calculated from the shot group center
(which is not yet related to target center because the system is in the
process of zeroing). Whereas subsequently, radial distances are directly
related to the center of mass of targets, and shot location relative to the
target can be reported.

As with actual rifle fire, the tighter the shot group the better the
zero. The system is able to compute a usable zero offset from a very poor
initial shot group, but a limit is set. For each target, a rectangular area
is mathematically defined within which all three shots must hit for the shot
group to be accepted. This rectangular area would equate to an area 46 cm
wide and 24 cm high on a 25-m target. If the shot group is too large to fit
within the rectangle, the shooter is told the shot group is invalid, and is
invited to try again. If, on the second try, the group is still invalid,
either the shooter is making some gross error (such as looking over the rear
sight aperture rather than through it) or the light pen is out of alignment
with the bore of the rifle and the system requires adjustment, This latter
possibility is indicated on screen to cue the instructor, and a program can be
accessed from the menu that will let the instructor test and, if necessary,
reset the light pen alignment. This program is described subsequently.

Because the system is designed to teach novices, it will accept a very
large shot group as valid (within the limits detailed above) and allow the
shooter to proceed. The reason for this is that one cannot expect a novice to
shoot a tight shot group until the fundamentals of marksmanship have been
learned. MACS is designed to teach these fundamentals, and, to state the
obvious, the shooter must be able to get into the system in order to learn.
However, because the system is also designed to be used by experienced
personnel in sustainment trazining, the shooter is given the option of refiring
the first three shots until a tight three-round shot group is achieved. On
MACS, a tight shot group is defined as one that is rated as GOOD and is
equivalent to placing the three shots in a 3.7 cm circle at 25 m. Although
any valid shot group will zero the system adequately for a novice, the
experienced shooter may wish to continue to refire until a tight group is
achieved. This is because the three-round shot group that the shooter finally
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accepts is the one used to zero the system electronically for all future
shots.

The shot group the shooter accepts is used also as an initial determinant
of skill. 1If, for the measures of steady position, aiming, trigger 8squeeze,
and shot group, shooters obtain a minimum of two ratings of EXCELLENT and two
ratings of GOOD (irrespective of order), they are judged to be competent in
firing at non-timed targets in the supported position. Those who do not meet
this standard are routed immediately to Level 1 (Introduction to Supported
Position). For shocters who meet the standard, a second three-round test is
given, using the same targets but engaged from the unsupported pocsition. The
same criteria are applied. Those who do not meet the standard are directly
routed to lLevel 2 (Introduction to Unsupported Fire). Shooters who pass the
second test take a third test that comprises three timed targets at different
ranges (100, 250, and 300 m), the targets to be engaged from the supported
position. Failure to meet the standard on the third test takes a shooter to
Level 3 (Timed Targets in the Supported Position). Shooters who meet the
standard are given a fourth and final test, which is identical to the third,
except that it is fired from the unsupported position. Failure to meet the
standard in this test routes the shooter to Level 4 (Timed Targets in the
Unsupported Position), and success takes the shooter to Level 5 (Practice
Record Fire).

The four tests are hierarchically structured to select the very able
shooters. The poor shooter and the novice never know that they have been
tested or that the tests exist; they simply establish a shot group and go
straight to Level 1. The standards demanded in the tests are deliberately set
at a high level, so that only those who have no need of additional training or
practice in the fundamentals of marksmanship can move straight to practice
record fire. Although the system will automatically direct a shooter to a
starting level that the aystem’s internal logic deems appropriate, the
instructor can override the system. If the instructor feels that a level is
inappropriate, the menu can be accessed, and the shooter moved to a different
level.

BRM Program Menu and Options

The program contains a menu that allows a number of additional programs
and special features to be called into use. These are described below.

Light Pen Mount Alignmert Program

The light pen is mounted to the barrel of the M16 demilitarized rifle by
a mounting bracket. This bracket holds the light pen securely and in
alignment with the bore of the weapon. Accident or rough handling can disturb
the alignment, and therefore a program is provided to allow the instructor to
check the alignment and realign if necessary. The alignment program provides
an on-screen aiming point and a target area. The point at which the light pen
is reading is shown by a black dot on the screen. If the black dot is in the
target area when the sights are placed on the aiming point, and if the black
dot tracks smoothly across the screen as the weapon is moved, then the light
pen is correctly aligned. 1If the light pen is incorrectly aligned then the
mounting screws must be loosened and the light pen position adjusted. The
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procedures for this may be found in the Trainer’s Guide (Purvis & Wiley,
1989).

Sight Alignment, Aiming, and Grouping Program

The program is designed to teach three basic concepts; these are the
correct alignment of the front and rear sights, the correct placement of the
front sight post on the target, and the meaning of a tight shot group.
Programming flow charts for this program may be found in Appendix E. The
program is divided into four parts.

The first part provides a demonstration of the correct alignment of
front and rear sights, which is followed by a self-paced test in which a
series of sight alignments are shown on the screen and the soldier must
determine whcther alignment is correct. The soldier responds by pulling the
trigger on the MACS rifle when the appropriate response is highlighted on the
screen. Feedback is given after each decision. The feedback ackncwledges
correct responses and, when responses are incorrect, tells the soldier why the
answer was wrong. Soldiers must give three consecutive correct answers to
move on to the next part of the program.

The second part of the program provides a demonstration of correctly
aligned sights moving onto a scaled 250-m, E-type target. The demonstration
is supported by on-screen text and is iterative, continuing until the soldier
understands and is ready to proceed. The demonstration is follovwed by a self-
paced test, which is structured exactly like that for sight alignment.

The third part is a test, in which a series of randomly generated sight
pictures are shown. One in three of these sight pictures is correct; the
remainder have poor sight alignment and/or incorrect placement of the front
sight post on the target., As with the previous two tests, the soldier
indicates correct or incorrect using the trigger as a response button.
Feedback is given after each decision, and the shooter must give three
consecutive correct answers to complete the test.

Although the primary purpose of the program is to teach concepts, because
precision of sight placement is required in marksmanship, fine judgments are
demanded of the soldier in the tests. The soldier is required to detect
errors in sight placement that range between 1 and 3 pixels in the X axis and
1 and 2 pixels in the Y axis. At 3 m, the height of a pixel (Y axis) subtends
an angle at the eye of 1.1 minutes of arc, and the width of a pixel (X axis)
subtends 0.84 minutes of arc. Of the two, the Y axis displacement is the more
difficult to resolve because, on occasions, the soldier must hold an image of
the target in memory when making a judgment. This is because the image of the
front sight post may obscure the lower part of the target. In the X axis, the
soldier must discern the degree of lateral displacement and can use the sides
of the target and the sides of the sight as referents. The 0.84 minutes of
arc minimum displacement is well within human capabijlities; indeed, Berry,
Riggs, & Duncan (1950) have shown that discriminations of lateral displacement
(vernier acuity) as small as 6 seconds of arc are possible even with low
background luminance levels.

The fourth part of the program is designed to help the novice understand
the difference between a tight shot group and a large shot group. It does
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this by showing demonstrations of three-round shot groups hitting the image of
a 25-m zeroing target. The referent taught is the 4-cm circle in the center
of the target. Once the soldier has seen the demonstration, a self-paced test
is given in which the soldier is asked to judge whether or not a series of
shot groups are tight. Feedback is given after each decision. The feedback
either acknowledges a correct response or, in the case of an incorrect
response, demonstrates whether the three-round shot group would £it inside the
4-cm circle. The soldier must answer three consecutive questions correctly to
complete the program,

The MACS BRM program has a number of optional features that an instructor
can elect to use with some levels of the program. These are given on a menu
that the instructor can access at the keyboard and are briefly described
below,

Win ed

The program allows an instructor to set wind speed at 0, 10, or 20 mph,
and wind direction relative to the firing range (across the range, oblique to
the range, or in line with the range). This option may ba selected for any
and all levels of fire. To help the instructor teach soldiers the correct
sight placement, a teaching screen appears at the start of the shooting
sequence, which shows the correct sight placement on targets at S50, 150, and
300 m for the direction and speed of wind selected.

Call Your Shot

This option applies only to Levels 1 and 2. For each shot, it builds in
a 5-3 time delay (with on-screen counter) before feedback and bullet strike
are shown. This allows the shooter time to announce vwhere they believe the
bullet strike will be.

Targe at 250 M

This option applies to Level 1 only. It allows the instructor to set all
18 targets to 250 m, so that the shooter can practiice at a single range. It
is intended for use with novice shooters who are experiencing difficulty at
Level 1, and it parallels the ability instructors have in live fire of moving
a novice to a 25-m range for practice. Tre 25-m target is a scaled-down, 250-
m target, as is the target on the MACS acreen, 80 that the two equate.

Discussion

The development of the MACS BRM program was evolutionary rather than
entirely planned. It began as a diagnostic tooi to help instructors determine
what a shooter was doing wrong. This early program resembled Level 1 of the
present BRM program. Subsequently, the diagnoatic program was transformed
into a teaching program. The transformation process wes gradual, and as a
result the system received considerable testing during development. 1In the
process, less advanced ve ions than that described in this paper were
denonstrated to be effective in improving rifle marksmanship (Evans, 1988).

The transformation from diagnostic tocl to training device obviously
necessitated many changes. For example, a new measure, aiming, was introduced
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because aiming is one of the four fundamentals of marksmanship taught by the
Army. New lavels were added to take the soldier through to record fire
standard, and the standards themselives were tightened so that they paralleled
those demanded of soidiers on actual ranges. Because these changes happened
sequentially rather than as a planned single modification, the reader may have
formulated some questions on developmental methodoclogy. For example, it is
reasonable to ask why, given the new training role, the criteria for rating
performance are atill based on a modified version of trainees performance, and
why no new data from trained soldiers have been collected. The answer is
twofold., First, time constraints did not permit additional experimentation.
Second, and from a purely practical viewpoint, the present system works, and
there is no reason to believe that the quality of teaching the system provides
will be significantly improved if additional research is done.

Summary and Recommendations

As Las been noted, earlier versions of the MACS BRM program have been
demonstrated to improve soldier performance in marksmanship. The present
system is an enhanced version that reduces the load on the instructor, has
greater flexibility in that the experienced user can now establish a shot
group before starting, and is more in accord with Army standards for
marksmanship. However, it has not been formally validated. Indications from
both in-house SMEs and U.S. Army Marksmanship Unit personnel (n=6) are that
the feedback the system provides is both realistic and appropriate. From this
we may conclude that the current version has face validity. If there is a
need to prove to the Army that soldiers trained, in part on MACS BRM will
learn more rapidly, or if there is a need to demonstrate the degree of
improvement that may be gained by using the system, then it is recommended
that a new system validation be undertaken.
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APPENDIX A

Summary Description of Levels

ion orted ition
Surmary description

- No tims limit

- Supported position

- 8ingle-target presentations

- Eighteen targets presented, three targets at each of six ranges

~ Targets engaged in order of range: S0, 100, 150, 200, 250, and 300 m

Feedback

- Words HIT or MISS appear on screen for each shot
- Cross appears on screen to show bullet strike
- Diagnostics and replay are shown after each shot

- Screen shows three rounds on single target after each group of three
shots

- Summary acreen at end of level shows average diagnostic scores

Standards
- Two hits out of three shots at each range within level. Failure to meet
standard at a given range results in immediate refire of 3 more targets
at that range. Refires continue until standard is met

- Refire of level is required if any score on summary screen is BELOW
AVERAGE or POOR

v 2 Intr i nsu rted Position
Identical to Level 1, with these exceptions:
- It is fired in the unsupported position

~ Shooter is regressed a level if any 2 scores on summary screen are POOR




vel i Tarqge in Su r Position
Summary description

- Time limit approximately one-and-one-third times that for record fire
- Supported position

- 8ingle target presentations

- Twenty-four targets in random sequence (four presentations per range)

Feedback

- Cross appears on screen to show bullet atrike

- For a hit, target disappears immediately after bullet strike is shown

- Diagnostics and replay are shown after bad shots only. Criteria for bad
ghot is a POOR for any score Or a BELOW AVERAGE for shot location

- Audibie tone when target exposure time limit has expired

- Summary screen at end of level showing average diagnostic scores

- Summary screens showing four shots at each range on single targets

‘ Standards

- Three hits out of four shots at each range within level. For each range
at which this standard is not met, a refire of four targets at each of
those ranges is required. Refires continue until standard is met

- Refire of level is required if any score on summary screen ia BELOW
AVERAGE or POOR

- Shooter is regressed a level if any two scores on summary screen are
POOR

vel Ti Targe n Un or Pogition
Identical to lLevel 3, with these exceptions:
~ It is fired in the unsupported position

~ Standard is relaxed. Three hits out of four shots at 50, 100, 150, and
200 m, and two hits out of four shota at 250 m and 300 m




vel i Record Fire I
Summary description

- Time limit same as for record fire

- Supported and unsupported positions

- Single or double presentations

- Forty targets in random sequence, 20 fired supported and 20 unsupported.

Feedback

- Cross appears on scraen to show bullet strike (hit and miss)

- For a hit, target disappears after bullet strike is shown

- Audible tone when target exposure time limit has expired

- OUT OF AMMO appears on screen when 20 shots have been fired

- 1Interim summary of shot location (hits, misses, and no fires) given at
end of each position and final summary at end of course of fire

- Summary screens showing shots at each range on a single target at end of
supported position and at end of unsupported position

- Performance graded as Expert, Sharpshooter, Marksman, Unqualified

Standards

- Fifteen hits out of 20 shots in both supported and unsupported
positions. Refire of position if standard not met

- 0On double target exposures, a penalty is recorded if further target is
engaged first

- Regress one level for average shot location score of POOR. Stay at same
level for mean shot location score of BELOW AVERAGE. Otherwise pass

vel Pra ce R rd Fire I

Identical to Level S5, with the exception that the cross showing bullet strike
appears only after misses. Target disappears when hit.




A

7 R rd Fire

Summary description

Time limit same as for record fire

Supported and unsupported positions

Single or double presentations

Forty targets in random sequence, 20 fired supported and 20 unsupported

Feedback

Targets disappear when hit

OUT OF AMMO appears on screen when 20 shots have been fired

Audible tone when target exposure time limit has expired

Interim summary of shot location (hits, misses, and no fires) given at
end of each position and final summary at end of course of fire

Summary screens showing shots at each range on a single target at end of
suphcrted position and at end of unsupported position

Performance graded as Expert, Sharpshooter, Marksman, Unqualified

Cross appears on sacreens to show bullet strike for misses, whenever
soldier has to refire level

Standards

Fifteen hits out of 20 shots in both supported and unsupported
positions. Refire of position if atandard not met

On double target exposures, a penalty is recorded if further target is
engaged first

Regress one level for average shot location score of POOR. Stay at same
level for mean shot location score of BELOW AVERAGE. Otherwise pass

vel 8 Rapid R rd Fire I

Identical with Level 7, except that the exposure times of targets are two-
thirds of those used in record fire.




v Fir
Summary description

- Time limits variable, dependent on number of targets presented

- Supported and unsupported positions

- Singla, double, and multiple presentations

~ Eighty targets in two attack/retreat scenarios each of 40 targets.
First scenario is fired supported and second unsupported

Feedback

- Targets disappear when hit

- OUT OF AMMO appears on screen when 40 shots have been fired

- Summary of shot location (hits, misses, and no fires) given at end of
supported position and at end of unsupported position

- Summary screens showing shots at each range on a single target at end of
supported position and at end of unsupported position

- Performance graded as Expert, Sharpshooter, Marksman, Unqualified

- Cross appears on screens to show bullet strike for misses, whenever
soldier has to refire level

Standard

- Twenty-three hits out of 40 shots in both supported and unsupported
positions. Refire of position if standard not met




APPENDIX B
Criteria Target Areas for Aiming and Shot Location

The target area that is nathematically defined for the aiming and shot
location scores differs from the effective target area that was shown in the
main text. For comparison purposes, both are shown in Figure B-1. The reason
that the effective target area is different is as follows. The computer
stores the X and Y coordinates of a pixel location each as a single byte. One
byte can hold the record of any value between 0 and 255. The screen is 200
pixeli high, and therefore each pixel location in the Y axis can have a
separate 1 byte address, However, this is not possible in the X axis because
the screen is 320 pixels wide. Because only one byte is allocated to describe
the X axis location, the computer divides the number of the pixel by two
before storing it. Thus, pixel number 300 is stored as pixel number 150, and
when the pixel number is retrieved from memory, its stored value is doubled to
recreate its original value. Unfortunately, when a number is halved and
stored, it is stored as an integer 8¢ that any fractional values are lost.
Thus, pixel number 301 is not stored as 150.5, but as 150; when it is
retrieved, it is doubled and becomes 300. Therafore, if the light pen is
focused on an odd-numbered pixel in the X axis, it is reported by the computer
as the value of the pixel immediately to its left.

This system peculiarity has two implications: First, targets must be (and
are) located with their centers of mass on even-numbered pixels in the X axis
(were it otherwise, a score of excellent would be impossible to obtain).
Second, the target areas are distorted compared with those that were
mathematically defined. 1In defining target areas that scale to actual areas
on the 25-m zeroing target, this distortion was taken into account.




Mathematically Defined Target Area (Supported Position)

Effective Target Area (Supported Position)

——— ——— . ———— - —— ——— ——— — —

Shots located outside the indicated areas are rated POOR

Comparison between mathematically defined target area, and the
effective target area.'

Figure B-1l.
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‘The effective target area is adjusted for the fact that the computer

reports readings from an odd-numbered pixel in the X axis as having the same

value as the pixel immediately to its left.
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APPENDIX C

Users’ Flow Chart for the Marksmanship Skill Tests'

Velld
shot No Try
group? agein
Yes
Instruction: fnstruction:
Timed fire —>| Timedfire
at 3 targets L)
3 shots S shots
fired fired
supporied unsupporied

'Initial Skill Test Criteria - For the measures of shot location, steady
position, aiming, and trigger asqueeze, the firer must earn two ratings of GOOD
and two ratings of EXCELLENT to pass each test. The firer does not see
ratings after the second test.
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APPENDIX D

Programming Flow Chart for the BRM Program
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* APPENDIX E

Programming Flow Chart for the Sight Alignment and Grouping Program
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APPENDIX F
BRM Program Documentation

Basic Hierarchy Chart.
Lines 10-310: Main program driver.
Lines 1000-2890: Subroutines for firing levels.
Lines 1000-1640: Establish shot group/extended skills tests procedure.
Lines 1650-1930: Firing levels 1 and 2.
Lines 1940-2300: Firing levels 3 and 4.
Llines 2310-2730: Firing levels 5-8.
Lines 2740-2890: Firing level 9.
Lines 3000-5860: Supporting subroutines.

Lines 6000-6140: Data.

Lines 10-310: Main progzam driver.

Lines 10-70: Initialize variables.

Linea 80-120: Lines 80-310 form the main loop of the program. At this time,
the BRM cartridge opening screen is being shown alternatively with the
high scorer screen (after someone has fired). These lines poll the
keyboard for the spacebar, the break key, or the “LP" or “3G" key
combinations which enter the 9-level scenario, go to the menu, or run
the light pen mount adjustment, or sighting and grouping programs
respectively.

Lines 130-220: Line 130 transfers control to line 230 if variables have been
initialized and the option of record keeping has been established.
Otherwise, these lines welcome the user to MACS, and initjalize array
variables.

Lines 230-310: These lines send the firer first to the zeroing routine, and
then to the appropriate level of fire. Upcn completion of the
exercises, the congratulations screen is displayed and control returns
to the top of the program at line 80.

Lines 1000-1640: Establish shot group/extended skills tests procedure.

Lines 1000-1010: If the record keeping option has been specified, the user
must now input the firer’s identification number.

Lines 1020-1120: These lines show the instructional zeroing screen and check
for the trigger to be pulled, or the "@" key to be pressed. If the
trigger is pulled, the variable TN is set to 0 and the zero targets are
shown with a random horizontal (X) value. If the "Q@" key is pressed,
TN is set to -1 and the zero targets are displayed with the same X
value (165). The machine language routine which drawes expanded targets
from the sprite data (referenced by the BASIC variable DT) is called to
draw the 150-meter target (expanded to SO metersa). Line 1050 calls
this routine and shows a center dot representing center of mass of the
target.

Lines 1130-1150: These lines initialize the variables needed by the
interrupt routines and copy the zero target data from its permanent
location on the EPROM to its useful place in RAM. This routine is
referenced by the BASIC variable DA.

Lines 1160-1200: If the shot number is 0 or 3, i.e., if the user is about to
fire the first shot of either firing position, the accumulator for the
average diagnostic scores (for the summary) is set to 0 and the firer
is instructed to assume the proper position. The high resolution
graphic screen must &also be displayed at this point,
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Lines 1210-1220: The appropriate X coordinate (either 165 or random, as
determined by the value of TN) is put into the target data,

Line 1230: The target control and lightpen reading routine is called. 1If
the routine returns to BASIC as a result of the break key’s being
pressed, control returns to line 1210 and the firer engages another
target without advancing the shot counter.

Line 1240: Compute the diagnostic scores.

Lines 1250-1270: If the shot count 3is less than 3, the lightpen offset x and
y values (OX and 0Y) are incremented. Each (X,Y) cocrdinate for bullet
strike is examined to make sure it is within a range left and right of
the target and immediately below. This range is the same as ir the
calibration program, assuming the calibration cross is the center of
mass of the 250 meter target now being fired at. 1If a shot is
determined to be out of range, the flag BC is set to 1.

Lines 1280: The accumulators for the average steady position and trigger
squeeze scores are adjusted., Only these two scores can be computed now
because no lightpen offset has been determined.

Lines _1290-1440: These lines are executed only if the shot count is at 2
(after the third shot has been fired). 1If a shot was determined to be
out of range, the message "INVALID SHOT GROUP, TRY AGAIN" is displayed.
If this is not the first invalid shot group, the additional prompt
"CHECK CALIBRATION (SEE MANURL)" is shown. The firer must then repeat
the calibration process at line 1130 or press the stop key and enter
the calibration program. If all shots were in range, the lightpen
offsets can now be determined since the zeroing process has been
completed, and the aiming and shot location scores for the first three
shots can be computed (SYS 3427). The three-round shot group and
summary diagnostic scores are shown. If the summary sccres meet the
standard, the firer fires three more shots. If the standard was not
met, the program returns to line 230.

Line 1450: If the shot count is less than 6, the program loops back to line
1160.

Line 1460-1470: The shot location scores for shots 3-5 are computed and the
three-round shot group and summary diagnostic scores are shown.

Lines 1480-1490: The program determines a starting level or continues to the
extended skill test. If no further testing is required, control is
returned to line 230.

Lines 1500-1540: Variables for the extended skill test are set up and the
introductory screens displayed.

lines 1550-1640: Either three or six more shots are fired in this loop for
the extended skill test. These lines proceed in similar manner to the
regular skill test with the exception of line 1570, which must ncw
consider the possibility of a no fire. Control is returned to line 230
upon completion.

Lin 1650-1930: Firing levels 1 and 2.

Lines 1650-1660: The targets arxe shown at all ranges and the expanded target
with the "bull’s eye" circles is now shown.

lLines 1670-1680: Variable initialization.

Lines 1680-1710: If the current level is 1 and the “"EZ" option has been
selected, orly the data for 250 meter targets is moved. The line which
loads all other targets is skipped.

Line 1720: This line moves the data for all targets from EPROM.

Lines 1730-1760: All variables are initialized, and the hires scenario and
status line are displayed. A random X coordinate and the no time limit
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code are recorded in the data for the machine language routines and the
trajectory and ¥ coordinate are obtained from the data for use in
future BASIC routines. If the 50 meter target is being engaged, the
second sprite is prepared.

Lines 1790: The machine language routine target and lightpen control is
called here. POKE 878,0 turns off the cross delay counter so that the
cross will remain on the screen and not disappear after one half
second, 1f the break key is pressed during engagement, control is
transferred to line 1930 and the subroutine is exited.

Lines 1800-1840: If the "“call your shot" option is in effect, the program
displays the message “CALL YOUR SHOT: S." Each second from 5 to O is
counted down and displayed. When the timer reaches 0, the crosshair is
displayed.

Line 1850-1870: If a hit is detected, the prompt "HIT" is shown at the
bottom left of the screen. If a miss is reported, the word "MISS"
appears. The replay routine is called with a check for the break key.

Line 1880: The shot counter is incremented and if it is not the third shot
at any target, the target data pointer is restored to the same target
and the program loops back to line 1750.

Line 1890-1910: At this point in the routine, three shots have been fired at
a target. The shot group is displayed and if the number of hits is 2
or 3, the next target is engaged (beginning at line 1730). 1If this
success comes after an earlier failure, the message ’STANDARD MET,
CONTINUE." is displayed.

Line 1920: This line indicates the firer did not pass the standards. The
number of repetitions counter (RP) is incremented, the "YOU DID NOT
MEET THE STANDARD. PREPARE TO REFIRE." message is displayed, the
border is changed to red, the number of hits (H) is set to 0, and
control is sent to line 1750 for replay of the same target.

Line 1930: All sprites are turned off, summary diagnostic scores are
displayed, the next level of fire is determined, and control is

returned to line 280.

Lines 1940-2300: Firing levels 3 and 4.

Lines 1940-2060: The proper instructional screens are displayed, all
variables are initialized and the target data is moved to RAM in random
order.

lines 2070-2110: These lines control the firing for the first round of
targets. The work horse of this routine is the subroutine beginning at
line 4850, which returns (in the variable 2) 128 if the break key is
pressed during the exercise, 64 for a no fire, or 0 to proceed. When
all targets have been engaged once, the next set of lines are executed
to handle any necessary repetitions.

Line 2120: The summary shot groups for all targets engaged are shown.

Lines 2130-2240: Shots are refired on the targets for which the firer did
not qualify. Again, the main routine is the subroutine beginning at
line 4370.

Lines 2250-2300: The average diagnostic scores are computed and displayed
and the next level of fire is determined. Control is returned to line

280.

Lines 2310-2730: Firing levels 5-8.

Lines 2310-2410: Instructional screens are displayed, all variables are
initialized and the target data for the appropriate level (supported

position) are moved to RAM,




Lines 2420-~2460: The main routine at subroutine 4510 is called in line 2420.
A summary of hit, miss, no fire, accuracy, and penalties is shown after
firing. 1If the break key was pressed during engagement, the subroutine
is exited. After shot groups are shown, the program checks to see if
the standards have been met and either returns to line 2380 or
continues to the unsupported position.

Lines 247(0-2530: Instructional screens are displayed, all variables are
initialized and the target data for the appropriate level (supported
position) are moved to RAM. The main routine at subroutine 4510 is
called in line 2530.

Lines 2540-2580: After the hit, miss, no fire, accuracy, and penalty summary
screen is shown, the shot groups for all targets engaged are shown and
records for the unsupported position are saved to disk if requested.

If standards have not been met, control returns to line 2500.

Lines 2590-2730: The hit, miss, no fire, accuracy, and penalty summary
screen is shown for both firing positions and the next level of fire is
determined.

Lines 2740-2890: Firing level 9.

Lines 2740-2800: Instructional screens are displayed, all variables are
initialized and the target data for level 9 are moved from EPROM to
RAM., The high resolution graphics screen and status line are
displayed.

Lines 2810-2890: The machine language routine controlling the target
engagement and lightpen collection is entered. Due to the unique
timing which is utilized in this level, all targets are displayed by
this machine language routine, therefore, very little is done in BASIC.
The positions are repeated (with shot groups and record storage to disk
in between) until standards are met or the break key is pressed. After
successful completion, the current level (CL) variable is set to 10 to

signify the conclusion of the program and control is returned to line
280,

lines 3000-3040: These lines perform the calculations for the diagnostic scores.
For the steady position score, SD(0,S) is initially set to -1. Assume there
are n readings. If n is greater 45, SD(0,S) is set tc examine the readings
from -45 to -7. If n is less than 45 but greater than 6, SD(0,S) is set for
readings n to -7. The range of readings for the aiming score is set to the
same value as that of the steady position. For the trigger squeeze measure,
SD(2,S) is set to -1, 1I. there are more than 5 readings, it is changed so
that readings -6 to -1 are examined. The machine language routine (MA) is
then called to compute the acores.

Lines 3050-3060: Certain variables are saved into the array HS&.

Lines 3070-3080: variables which were saved in lines 3050-3060 can be restored by
calling this routine.

Lines 3090-3180: With the numeric diagnostic scores in the SD array, this routine
returns the appropriate descriptive diagnostic score. It is most often
called at line 3090, but in certain circumstances, may be called at line
3100 with the diagnostic score in Z4 and the subscript for criterion
comparison in 25, If the current level is ( (zeroing procedure) and the NU
variable (a flag for numeric scores) is not equal to 0, both the descriptive
and numeric diagnostic scores are displayed simultaneously.
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Lines 3190-3290: The ASSUME (proper) POSITION message is displayed. I1f PS is O,
the position is suppcrted. For a 1 in PS, it is unsupported. 1If BS is not
the null string, it is displayed above the ASSUME POSITION message. This
routine is sometimes called at line 3250 to display the <PULL TRIGGER TO
CONTINUE> message, at line 3260 to check for trigger pull, oz at line 3280
to check for trigger release.

Line 3300: This procedure prints the string in A$ to the graphics acreen by
Qalling the appropriate machine language routine.

Line 3310: The hires graphics screen at location S1 of chip/bank 82 is displayed.

Lines 3320-3350: The average diagnostic scores from B to E are computed.
Lines 3360-3410: Determines the appropriate next level of fire based on skill

test performance.

Lines 3420-3480: These lines display the introductory screen to each level. 1If
the trigger is pulled, the corresponding level is entered. If the break key
is pressed, control is transferred to the menu screen.

Lines 3490-3930: The menu screen. This routine diaplays the options available to
the user, including "L" (selecting start and stop levels), "N" (re<turns a
new firer to the calibration routine), "W" (sets wind speed), "CS" (selects
or deselects the "call your shot" option), "G" (returns to the level where
the program was interrupted), and "E2" (show only 250 meter targets on level
1).

Lines 3940-397Q: Sprite initialization for the machine language replay routine.

Lines 3980-4280: Display diagnostic scores and replay for levels 1-4.

Lines 3980-4040: Display diagnostic scores. 1If a miss was detected, the
word "MISS" is shown in place of a shot location score.

Lines 4050-4290: Show replay. The replay target is positioned so that its
center of mass is at the point (254,176). The sight post which
represents the perfect sight picture is adjusted for wind and
trajectory. The replay message is displayed and the center of the
screen is colored green by the machine language routine referenced by
the variable CO. The replay is interrupt driven, and lines 4150-4170
wait for the replay to finish at least once before the trigger can be
pulled. Lines 4200-4280 control the pause when the "Correct Sight
Placement/Your Sight Placement" and "Pull trigger to continue” messages
are displayed, waiting for e:.ther trigger pull, the break key, or the
time limit to expire before showing the replay again.

-4450: Display final diagnostic scores for levels 1-4 and determine the

next firing level.

Line 4300: If less than two shots have been fired, the summary scores are
not displayed.

Lines 4310-4340: Compute the average diagnostic scores.

Lines 4350-4390: Display the final scores.

Lines 4400-4450: Determine the next firing level. 7Jf there is more than one
poor score and the current level is greater than 1, the firer must
regress a level. If there is a poor score or a score which is below
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average, the firer must repeat the level, Otherwise, the firer
attempts the next level.

Lines 4460-4510: A stack beginning at 16325 is used to store target numbers
before the machine language routine referenced by the variable RM is called.
By randomizing the numbers in the stack, the RM procedure can take the
corresponding target from the data astored on the EPROM and place it in RAM,
Before calling this subroutine, the variables B and E must be set to the
beginning and ending point in the stack. This technique is used to
accommodate those circumstances where two or more sets of targets must be
randomized. For levels 5-8, the supported targets must be dealt with before
the unsupported targets so that they are not all randomized together. This
subroutine randomizes the stack so that the RM procedure can be called.

Lines 4520-4620: Main scenario routine for levels S-8.

4520-4580: These lines perform the initialization procesas which varies
for each level. The variable AD considers the different feedback for
hit or miss (cross always, cross only for misses, or cross never) and
whether or not the records should be saved to the disk buffer (remember
that only the first attempt is saved).

Lines 4590-4610: The machine language target control routine is called, the
whistle is blown if a target is left standing after the time limit has
expired, and the procedure waits for the cross to disappear before
continuing.

Line 4620: A random delay before the next screen is displayed.

Lines 4630-4690: Display shot groups. The target is positioned so that its
center of mass is at (174,150) and the shots are displayed by the machine
language routine referenced by the variable GP. The shot location score is
returned in 24. This result was once displayed at the bottom of the shot
group screen.

Lines 4700-4850: Display the summary screen of hits, misses, no fires, shot
location, and penalties for levels 5-8. It will also display the messages
"Standard met” or "Standard not met.,"

Lines 4860-5050: Main scenario routine for levels 3-4.

Lines 4860-4920: All variables are initialized and the high resclution
graphic scruen with status line is displayed. The machine language
routine which displays the targets is called.

Line 4930-4940: Hit, miss, or no fire is determined. If the break key was
pressed or a no fire was recorded, the subroutine returns to line 2090.

Lines 4950-5050: The diagnostic scores are displayed and the replay is shown
if a bad shot is determined. A bad shot is indicated by a poor score
in any diagnostic measure or a below average or poor score for shot

location.
Lines 5060-5150: Display diagnostic scores and shot group for the skill test.
Lines $5160-5240: Display summary screen for level 9.
Lines 5250-5270: Display four fundamentals of rifle marksmanship,
Lines 5520-5540: The "YOU DID NOT MEET THE STANDARD. PREPARE TO REFIRE." message

is displayed and the border is changed to red to signify more target
presentations due to a failure to meet standards.




Lines 5550-5560: The rxessage “STANDARD MET. CONTINUE." is shown when a student
has failed a standard, and then asuccessfully meets a standard.

Line3 5570-5600: These lines display the atatus line after adding the current
wind speed and direction.

Lines 5610-5680: This subroutine prompt the user for input at the menu ocreen.
The menu i1s displayed on the high resclution graphic screen, necessitating a
more complex means of obtaining the input. Only two characters or numbers
are accepted.

Line 5€90: The record keeping buffer is initially set for no fires.

Line 5700: This subroutine calls machine language routines from chip 0, bank 1.
The variable SB should be set to the low byte of the address of the routine
desired.

Line 5710: This routine performs the same function as in line 5700, except
parameters can be passed through the variable 2.

Lines 5720-5730: The graphic depiction of the diagnostic scores ("bull’s eye"
target) and the target ranges are shown.

Lines 5740-~5810: Displays examples of the proper offset for wind effects.

Lines $820-5860: Checks the number of hits and determines if the firer was an
expert, marksman, sharpshooter, or unqualified. If H%(0)=1l, the firer had
an earlier repetition and therefore can be rated only as high as
sharpshooter,

Lines $000-6120: Data.




. APPENDIX G
MACS BRM Cartridge Program Listings

10 POKE 908,237:v=33240:POKE 33201,0:1P0KE V+21,.0:88~" “15l=1180=9iR0~1

20 DIN $D(),29),CR(P,3),R0({0),DAN{$,10),CRE(Y)

30 11043640:12=43904 1 MVe0 182=0:Coe0

40 DRF PUN(X)=INT(X/298) 1DEP FNL (X)oX~-IWT(X/238) 236

$0 DRP PWW(X)=PRER (X) 4PBEK (X+1)0236:DEP FNE (X} 1NT{(ARS (X>0)*X)+.9)

60 K236 :BM=3400:D8=3403 1RT=I406:5Ve3409:BANG=I413:18C=342 1 (MA=I424:LC=3430

10 GPe3E33:00=3436: M= 4I9:NS=2042:0TwI44S 1 T=0

80 IV PEEK(36J21)=127 THRN 3YS DS:GOSVB 3490:00TO 130

20 1P PRER(36321)-247 PURN QOSUR J20C.:POKE $3200,0:8Y8 D3:0OTO 130

91 IF AR=23¢ THEN 100

92 TeYel1lr TCO00 THRN 100

#3 1P (T AND 1l)e] THEM SYS 43108:7+0:0070 8¢

$4 POKE 871,318Y8 RS:1AM="({1GNN} (F2)0023<Pul]l trigQer to hegind*i1008VD 330017110010 80
100 GET ANII7 Ag="" THEN @0

136 DO=RIGHTS (84, 1) *AS:1 8=~ (B4="1p") ~ (B$~"39") 22:1P 30 TKEN 80

120 8YS D3 (POKE $3263.27:POKE 33272, 23:PRINT™(CLR}®;:PORE 4°161,8:8Y8 49179

130 IF RE«<234 THRN 230

140 u—-mnoom,oomwomm(cupmnsmru(Nw A C A(P2)0303(LBLVIBaSLIC Aif1e(P2)C00Maxksnanebip(PR)i2ll”
150 AS=AS+Training!RED}IF3I}00%,60808 I

160 POKR $3231,01FOR I=0 TO #170R J~0 'ro :.m CR(1,J}10RXT J,1

170 POR 1+=) 70 6:TOR J=0 TO 4:READ DAS(I,J) MEXT J, 1

160 FOR 1=1 TO $:READ CR (1) WRXT |

190 28X £=0:80=13:003UB $710:RKe2

200 AK=0:FOR I~] 70 SO0INEXT 1:1F RE=0 THEN 230

210 PORR $3265.27:POKE $3272,23:11NPUT" (CLR)DAte™ /AS: IO~LAFTY (AS, 8) +CRRS(13)

230 1NPUT~URIL™ AS1103=108¢LEPTH (AS, 20) *CHRE (1Y)

230 POER 914, 0:0L=0:Cle0:1m03~"2"1003VS 1000:1IF CLOEL THRN ClegL

240 1P CL<SL THEN ClesL

230 OQOSUB 3420:0C=BL:11F CL=0 THEN 230

260 IP(W1 D 16)THEN WI=INT(RND(1)*8) iNI=16{(RI-~(WIed)o2)) o (INT(RND(1)*6)°32)

270 POKE 914,%1:0N8 CL QOSVD 1630.1430,1940,1940,2310,2310,2310,2310,2740

200 mOg="3":1F (CL<~EL) AND (SLCXEL) THEM 240

290 A" (FIIOP(TE)OSICLR} (PSOS(F7)0S(BLK) (F2i0304(P1)ICONCGRATULATIONS(FE) (FE) You sre finished(F8)} with this ™
300 AS=Ale“progran. (Fe)(Fe) Call instructor.(P1)",008UB 3250

310 PORE $3200,.0:3YS8 49100 :ALSTORR:POKE 190.0:007TC 00

1000 THeO MG (D)=0:510327€6:82=0:17 RK=0 THEN 1020

1010 POKE 53272,23:P0KE $3265.27:INPUT*(CLR) (WHTPizar 1D ¢™,IDS:I08=LRFTE (1D}, 20)
1020 QOSUD $230:POKE $32€9,4):A8="(F6)00(P5113{F7)1Q0(CLR} (BLK}(F1}{F2)0201Firet 3 shote™
1030 AS=As*™(F2j000)astabliish shot groupi{F2)1010SAim center of mase.”

1040 AS=AS+™(F2)03179N1te dot shove(F2]1319center.":1003UB 3300

1050 POKE #90,3:8Y8 DT:POR $21219¢ 20 12199:POKE L, 18 :NEXT S:POKE 1324¢.)

1060 AS="(F2)0723<Pull trigger to continue>{F))oN*:00sVs 3300

1070 IF PEEK(3€321)~247 THEW 1100

1080 GET AS:IF ASCO"E™ THEN 1070

1090 THe-)

1100 GOSUS 3280:1F WI=0 THEN 1130

3310 AS«~(FI109IF5)00(PT)00(F1)(SRN} (P2)10904Thare 18 no{r2)0607vind while you(P210410are establiishing”®
1120 AJwA8¢*(F210913shot group. (LCGRN ) (F1}"1GOSUD 250

1130 BCe0:POKE §99,42:20KE 00), 60:POKE 638,0:TOR 2834 10 037,P0KR £,0:INEXT &

1140 OX=0:0Y=0:POKY 0)0,0:POKE 009, 0:POKZ §%0,160:POKE €91,40:POKE $92,100

1350 POKE 623.0:POKE 824,0:P0KE 021,17/POKE 822,0:80=¢:GOSUB $7100:3-0

1160 1F {3<>0) AMD (8<>3) THEN 1210

1170 POR 2=0 TO 3:8D(L,23)~0:NMEXT 24P8=1NT(8/))

1100 Bo=~(P1}(F2)03031CAN|Naxt 3 shot® Relp(P2)0106decide start level . "™:IF PS8 THEN 1200
1190 88="(P1){r2)0301(GANIPize ue shot perir2)1dd4target.(f2)0007%argets are untimea.”
1200 GUSUB 31%0:008UB 3310

1210 POKE #76,0C:POKE 877,208 : X ({INT(RND(1)°78))*2)+71:1F TN THEN X=163

1220 POKE 32401, X:GOSVB J230

1230 2--2035218820:008U8 $710:POKE V¢2]1,0:17 S=328 THRN 1210

1240 N=FNW(907) Neois (N>128) ¢ (N-120) ;008U 3000

1250 1P 8>2 ™T™in 1200

1260 X} =(X011)-FNW(847)1Y1e16S-FNN{049)} 10X-ON+X] 10V=OY+Y):18D().8)=2

1270 IF (X12-73) OR (X1<-140) OR {(Y1>-17) OP (Y1<-47) THEN BC=)

1200 SD(0,29)=8D(0,28)+3D(0,8) 19D (2,2%)=8D(2,28)+8C(2.8)

1290 GOSUB 3200117 $<>2 THEN 1480

1300 OX=INT{(OX/3)¢1) 1OXaINT (OX/2)*210Y»INT ((OT/3) 0.5}

1310 17 (BC=0) OR (EQ=0) THEM 1370

1320 AS=={FI}O0P(CLR)I(RED}(PS)00(P7)00IF1)(F210204Invalid shot group(P211107try again™ i Ir HY (0)=0 THEN1I4O
1330 AgeApe”(F2)03100r aheck lightpenir2i051imount aliquaent(r2)0016(see manusl}™

1340 ABSAS+™(F1}{LGRN)"1B8(0)*11008UD 3250

1330 IF BA THER 3-]:00TO 130

1360 GO0 113¢

1370 X=Ox-(OX<0) 635361 Y=0Y- (OV<O)*§5326

1360 POKE 034, PNL(X) :PORE 033, FNH(X) iPOKE 036, FUL(Y) (PORE 07, FWN(Y)

1990 SD(1,0)=8D(1,0):8Y8 2427:P0R L=0 TO 3:18D(1,38)=8D(},25)+80(1, 5}

1400 8D1(3,28)«80(3,23)*8D(3,2) 1NEXT $:343640:008UD $060

3610 AP="(FI)OM(CLA}{FS100(PTI00(F1 ) (WHT) ohot gEOup™+CRI*™(SWLC)(LBLU) (F2)0304N0uld you like to(P2)1107try for a®
1420 AS«Afe*(P2)0610taghter Qroup?{F1}I(P210823(GAN)PULL trigger toO seiect snewver{r2)0017(r3joe"
1430 GOSUS 13300:18D+18:008U8 $710:P0KE $3265.4):1F 3 THEN 1130

1440 Bo018=2:008UB 3)70:3=211F (L+0) OR (BL<2) THRN Cl=}:RBTVAN

1430 So203:11F B¢6 THRN 1160

1440 POKE $1263,43,:FOR §3 TO $:18D(1,29)=8D(1,29)+3D(1.8)

1470 3D13,25)=3D(3,28)480(),8) 1NRXT $13=42664,008UD $060

1490 w=6:7=0

1490 520 12=51008UD 3370,1IF (R«0) OR (SL<)) THEN CL=2:RRTURN

1300 B6«"(F1)(F210101(GRNIYou have done welli(F2)1304iow try(P2)0607tined targets.”
1510 PS~0:GOSUD 1190:003VE $490

1520 PORE 830,01P0KE 009,0:POKE 090, 160:POKZ 091,40.P0KE 992,100:1P0K8 876, 0

1930 POKE 077,205:P0KE 92),17:P0KL 824,0:POKE 82],114:P0KE 8§22, 013B=6:008UDS700

1540 POKEZ 099.42:008UD 3210:8=0:0-2:7=)

1850 POR 3= TO B

1860 08~0:8=-20352:008U8 $710:P0KL V421,0




1370
1380
1590
1600
1610
1620
1630
1640
1830
1660
180
1680
1690
1700
e
1720
1730
1740
1180
1760
17170
1700
1790
1800
1036
1820
1030
1040
1050
1960
170
1980
1880
1%0¢
1930
1920
1930
1940
1980
1940
1970
1900
1990
2000
2010
2020
2030
2040
2050
2060
2010
2000
2090
2100
2110
2120
2130
2140
2150
2160
E2%1
2100
21%0
2200
231¢
2220
2230
240
2380
2260
2270
2380
2290
2300
210
2320
2330
2340
2330
3360
2370
3300
2390
2400
410
2420
2430
2440
2480
2480
2470
2400
2490
2500
as1o0
2520
2530
2540
2530

IP 8563 THEX S8YS WH:POA g0 TO J:8D(L,8)=CR(E+P8°4.3) 1NEXT 3:100TO 1§90
NePNN{S07) i NeN+ (N>128)% (N-120) 1008V 3000

QOSUB 3280 :NBXT £:008VE 3370:1F (2¢>0) AND (EL>(T¢2)) THEN 1610
Hog1CLeT*2:108=""1Q0TO 1630

TeT¢1:11F Tol THEN PS=1:B4=""1008VB 3190:008UB 3310:0e):R=5:007T0 1830
NHef:1Cle8:88="(F2)1008Mel]l done!"™

ASe™ (I} OB(CLR}{PHIOOIPTIOO(GRN) (FL)"¢B8+"({F2)0300Y0u will start at{F2)1831. . .(Fdio0*
OOSUB 3300:FOR D=1 TO 800:NsXT DiRRTURN

GOSUB $720:008UB $740 M= PR=CL-1:09="{P1} (V210002 (0NN Targets sre untimed.”
SR §+"(P21000%5tandard: Hit 2 of J{FP2)0300st sach dietance. ;008U 3190
QOSUR 3690 :POKE €76,0)1POKE 077,203.:20KE 449,0

PORR §20,160:TH=0:PORE 091, 40:P0KE 692,100:P0KE 030,0:POKE §99.482

17 (R8<0) OA (CLC>1) THEN 1730

POR 30 TO NT*6-1 POKE 16329+3, 4 1WRXT $:POKE 16€3254NTe§,288

POER 821, 0:P0KE §23,114,:PO0KR 024,0:30=31303V3 370€:00TO 1730

POER 023.3114:1POKE 824,0:POKE 821,235:1POKR 022, 0:80=6:003VD §760
51*3276013208 i IR=-32640-(CB*409€) 10=0;: TH~TH+1 1 AS=0 1 IP TW=T TUEN 1930

QOsVs 3080

S=PRRK(838) 1003UB 33101A9="La®+ETRE (CL) *+™ | To"¢ATRE (841) ¢® |R="¢STRS (RP)
QUSUR $S70:POKE 1247¢8%0, AP ok (INT{AND{1)*65))°2) 471 s AD=FUR {916)

POKE AD*1, X1 YSPREE (AD¢2) sPOKR AD+6,2581TI=PLER(AD*11)} 1TI=TI¢ (TIP127)*25¢
IF (™=1) AND ((R3=0) OR (CLC>1)) THRN PORE AD+1$,X+40:POKE AD+20,23$
QOSVD 3230:80=018-IR;008UD $710.,P0K8 070,0:1F 2120 THRNM 1930

IP C3~0 THEN 1050

AS="{F2)0423(BLE) (SWLC) {F1)Call your shot:i™iBl~T]¢339

L2oINT((B1~T3)/760) 1AS=AI*"{F2)3423%43TRE (22) 100SVD 3300:A8-"{F1)"

IF 22>0 THEN 1820

POKR V421,PEBK(Ve21] OR 3 |

AS="[BLR){F1}{F2)042) {F210123°+CARS (142)

3= aiss™:IF PRRR(9001<:20 THEN H=j+l;Bl="nit"

A=A +34:003UB 3100:008UB 3900:17 g«120 TMEN 1930

$=3¢111F R/ICOINT(S/3) THEN POKE 876,MN(2) (POKE 077,80 (3) 10070 1780

Ne) 2e114HA (1) *4:COSUR (630:1F HC2 THRM 1920

1P a2>0 THEN BC~BL:00OSUD 3530

QOTO 1730

QOSUB 3070:TR=-31616-(C3°4096) 1AP~RP+1:H=0:008U3 $5823:0070 1750

PORE V+21,0:COSUB 4300:CLaCLOAIRETURN

RP=0:P8=CL-31NT=q 1 COSUB 3740

AS="(FI)109(P6)00{CLA}IFSIO0(FT)00(GRN) (FI)(F2)030324 tinad talrote.®: )P Cl=¢ THEN 1980
AS=AB+" (F2)00073tandard: Hit 3 of 4(rF210310at each dietance.”

AS=AR+” (F210614Neplay for DAG(P2]10917shots only. {F1}{LOAN)}"100SUR 32580:84="":00T0 2010
AB=AS+~(F2111078%andera: (F2)0010HIT 3 of 4 st ranges{F210012betwaen 50 and 200 A"
ASoAS+"(P2)0715HIT 2 of 4 ot (F210717280 ana 300 m{F1}{LCRN]":COSVD 3230
B8e=(PF1}{GRN) (F2]06D4Raplay fOr Dadir2}0907shote only.”

GOSUB 3190 :POKE 33265.41:008UD 36301 IR=-32640:1P0K8 99,42
B=0:1LaNT*¢-1:6G03UD 4460

AD=I11FOR t=1 TO NT*6:POKE AD, 235 1AD=AD*9 INEXT £:81+37443:82=0

FOR geB TO B:iPOKE 16323+2, INT (PERER{16325+2)/NT) 1 MEXT $1FOR 2=) 1O §

DAS (2,$)=0 DAV (2,.6)~0:NEXT L£:FOR R=]]l TO 114199 STEP 6:FOKE £ 0:NRXT 2
POKE 821.G:POKE 823,114:PCKR £24.0:33+):GOSUR $700:POKE §76,0:PORR 677,205
1=0:G0SUD 3310

T=1e¢l1IF IDNTS6 THEN 2120

QGOSUB C060:POKE Ve2),0:1F 2£+129 THEN 2280

I7 2=64 THIN SYS WH

1o 2000

FOR TH=1 TO 618114 (TH-1)232:Ned1QOSUB 4630:NEXT TNiFe-]

PORE $326%,4):RP=RP+]:RR=01TN~])

IF DAS (TN, §)>= (3¢ ((CLad) AND (TN>4))) THEN 2270

BRo=1:IRe<31616:P0RL 821, 0:POKE 833,114 :P70KL 024.0:1F 7 THEN GOSUD 5520
AD=J1¢(TN=1}°32:1T0R 2=] TO ¢i1POKE AD, 233:AD=AD¢0 I NEXT ¢

POR 3=0 TO NT-1:POKE 163254L, T™M-1 :NEXT L:POKEZ 163235¢NT, 233:80=31008V8 8700
POKE 876€,0:POKL 077,208 1 DAS(TN, $)~0:1DAA (TN, §)=0:G0SUD 3310

QOIUS 4860, POKE Ve21,0:1P £2-120 THEN 2230

IF 1=64 THEN SYS WH

TePRL (241) - TP DAVITH, ) <KNT THEN 2190

2ol (TN-1)%32:N=4100SUD 4830:FeC

TH=THel 117 THG) THEN 2140

17 A THRN 2130

POKE V42),0:FOR Jol TO J3:8D(J,29)=01NEXT J

N0 FOR TN=1 TO €:1F DAG (TN, 6)=0 THEN 2290

FOR 121 TO DAS(TH,6) :3e(TH-1)"NT*{1~1) HaN¢]

POR 220 TO 3:8D(J,28)=8D(J.29)¢3D (.8} 1NEXT J.1

WEXT TH:A=0:BL=0:IF N>Q THEN QOSUB 4330

CL=CL+A I RETURN

QOBUBST40 AS="(P)I )0 (FEIOOICLRIIPSIO0O(F7)00(ORN} {F)) (F2}040240 timad targets{r2}0205Rand:
Abepr$+” (¥2)0300single or double.(r2)021220 shote/supported”

AB=AR+" (121001520 ehote/unsypported(F1} (LCAN}“1008UN 3230
P8=0108="(F) ] (GAN) (F2)030271ze st Olosest (r2)0404targets first or”
BO=34+"(F2)0006panaity §9 Tecorded.(F2)01005tandard: 1% of 20.":00SUD 3190
QOSVR $63C.:RP=011R=512

MY (D) =0:81238050:9222:1F CL>T7 THRN 81=31960:82=2

POKE $3263,4310=010-15,008UB 4460:P0KE 876, 0:1P0KE 077,205, P0KE 849,0

PORT 690,.160:1P0KE 091,40:POKE 092,100 :POKE 830,0:P0KE §99, 20:POKE 910.0
POKE $10,0170KE #19,0

POKE $12,0:TH=01POKE 021, 0:POKE €23,225:P0K2 624.0:80=3:008U8 5700
QOSUBES20:A=L POKE 1247, AP 1NI«0sN=PLEK (#30):1F (N=0) AND (AC>128) THEN2460
AS="(F3)09(F6100(CLR} (73)00(F7)00(LBLY) (F2)0601SUMMARY 1 Supported Position™ 100SUB ¢700
Hief]liMIeg2 WPelIALL411T A=128 THEN BLleOiRETURN

POR TH=1 70 6:3=11:008UV8 4€30:NEXT ¥

IP N1C1S THEN IR=1336 RP=RI+11H0 (0)=11008UB $320:00T0 2)00

S4oAC:BCDL

PHaPEEK(912) 1 TH«161RP=01P8=1188="(F1){GAM} {F2}11048tandsrd:(F2107070H1t 18 of 20.*
QGOSUD 3190:7OKT 699.40:POKR §3265, 4831100812

B=16:8=20:000VUD 4460:PCKE 076, 0:POKE 077,205:POKE $09,176:POKE 090,164
PORE 89110417062 692,101170KE 036.20:P068 $10,0:1P0KR 912, ¢

POKE 910,2:P0KL 919.0

PONE 021,16:P0KE 923,225:POKE 024,0:80~):G08UB 5700:008UB 4320 1Asg

PORE 124167, AP HI=O0 1M=PEER (0D0)-20:1F (N=0) AND (AC>120) THEM 2360
ASe=(FI)OP(FE)00(CLR}(PS100(PT10Q(LBLV}{P2)0S01SUMMARY) Unaupported Position”:008UD 4700
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omly presented™



1560
nn
1800
2330
2600
1610
2420
2830
1640
2650
2640
2470
2800
2490
N0
e
20
2730
2740
1730
2160
1110
700
2790
2000
10
2020
2030
2040
2030
2640
2010
2078
2000
2090
2900
2910
2820
3000
0o
3020
3030
3040
30580
060
3070
3000
3090
3100
N0
3120
3130
3140
3150
3160
3170
b 3Y 1
3190
3300
3210
3220
3230
3240
3240
3260
3270
200
3290
3300
P14
3320
30
3340
3350
3360
3370
380
b3 114
0
3420
3430
MO
3480
3460
Mnn
00
2490
3500
3310
2320
2530
2540
3380
148
1888
2560
3370
3500
3590

Hla2)ihleg22:NP=83 1P Ae128 THEN BLeC:RETVRN

A=341POR THe) TO $:13-114160:008UD 4620 1NEXT TH

IP HIC1Y THEN IA=13)6:RP=RF¢1:HO{0)=11008UB 33201 TH=16:1G0TO 2300

POKR V421, 01R4®A:ACS (AC+ 24} /2

NIe0INIn0 NP0 1A= {FII09{FE}00(CLRIL{PSIO0(PT)00(LBLUI{P211401PINAL SCORERS™

ABeAf+® (F211303(CRN I HItSIT212)99{AEDIKInses{YRLO) (F2)2999N0 Pires(F0)(P8)" 100SVD 3300
FOR fel TO €:2=DAN(1,5)+DAS(I. 8) 1AS="(LBLU) (F2)10399 " ¢STRE(1°50)+{F2)13DF(CRN|"+8TRE (L)

RISHL L 12=DAN(1, 6} ¢DAN (1, 9) :AB=A$+*(F2]2299(RED} " +STRS (L) tNI=n]¢L

BeDAS (I, ) 4DAN {1, 10) sAB=AI+"(FT)13299{YRLO} "*STRE(3)¢™(FO) (PO)® WT=NP+3:008UN 3300 WE¥T 1

A="{F2) 0699 (LBLVITOTALIP2] 1399 (CAN}=+2TRS (H1)+" (W21 2299 (ARD} " +STRE(MI)+*{P2) 3290 YRLO) "+ STRS (NT)

S4=AL1235-9:1003UB J100:A=A$+=(F8}{FP8) (LBLU}IF210699Ponalties:”

AS=ABSSTRE (PEER(D12) +Pu)+°(Fa]{F2)06990¢erall shot location: *

AS=ABCRIGHTS (CRE, LEN (CR$) =3} o (F8)*1GOBUD $820:AS-AS4CROI«™ (LGRN) "1 008U 3230
IF (332) OR (HI>33) THREN Ble0:CleCLeliARTURMN
1P =1 THEN A-(CL)IL)IIL-G'AxCL-CL0A|II-‘I'2)lS”poor. 100TO 2720

BL~6:B3="(12)069alov svers

AS="(FI}0{CLR} (RED) {F1) (T} (P8) You are being sent(P8) (C/AT] back to 1evel®™+STR$(CL)¢"(F8)(F2)009%becsuse”

Af=AS+” your(F8)(F2)0)99shot location wvas{P8)” B4+ (F1) {LCAN)*1008UR 32501 RETURN

PA=01G03UBS740:8D (0, 0)=0:8D(1,0)=0

B~ (P} {GAN) {F2)0902¢0 tarqets.(F2)0603AtLack/ROtToat (P2}11088cC0NaT10."IGOSUD 3190

POKE $3280,0:RP=0:81237968:3222:003U8 3690 1IR=47361H0 (0)=0

POKE 876,0:P0KE §77,203:POKE 889, 0:POKR 890,160

The0:POKE 091,40:POKE €92,100:POKE $38,0:1PORE 099, 40:P08R 912.0

PONR 623, 145:PCKE 024.3:P0KX 021, 39:1P0KR 012, 6:80+4:003U8 $700

GUBUD 33101A8="Ln B T~ O|R=“eSTRE(RP) 1GOSVE 5370:POKE 910, 0:1P0KR $19,0

POKE 1247, AP 890 18=1R,008V8 $710 (Ang

POKE Ve21,0:POKE $3200,012=PEEK (830) 11IF N=0 THEM RETURN

Bi="Supported Poaition :1rf P THEN Bl="Unsupported Positicn”

Af="{PI)09(PE)O0{CLR}(PS)O0(FT)00(LALY) (P2)060ISWIOLARY 1 “+B @ (N=PREK(839) 1008UD 3160

1P A=128 THEN BL=0IRRYURN

FOR Th=1 TO 6:3=11:008VB 46)0:1MEXY T®

17 NI€23 THEN IRe3)12:RP=RP+1:NA(0)=1:1008VUB $520:001T0 2770

$0¢0,0)=8D(0,0)+HI:8D{1,0)=3D(1,0)¢24

BCoBLIRP=0:1F PS=0 THEN PS=1:B3="=1003VB 31%0:IR~4736€:60TC 2770
CLe)0124=3D(1,0)/2:25~9:COSUB 3100:POKE 704, FNL(KS) 1PORR 706 _FNH(HS)
$0(0,0)=3D(0,0)¢(2/10)-( (M1 AND 96)=6¢) - ({M] AND 32)°5)) (W] AND ?)

PORE 271, 1:2eUSR{$D(0,01):1r PEEK{92¢4)510 THEN RETURN

POKE 471,0:8YS NS:POKE 871, 3:12«USR{SD(D,0) ) 1RETURN

SD(0.8)=-1:1F N>6 THEN ED{0,$)«(M-453)°236+{N-7):1F MN<4S TMEN 3D (0, N)=N-7

8D(1.3)=3D(0,8)

S0(2,3)=-111F N>$ THEM SD(2,8)=(M-6) 2386+ (N-1}

POKE 78S, FNL(MA) :POKE 786, PMH (MA) 1 Z=USR(S)

AETURN

HO(1)PEEK(036) 1RO (2)~PLEK(076) 1HA () =PEER(877) : MO (1) =PEEK (809)

MO (S)oPEEK (090} tHO (6)=PLER(N9]) KA (7)=PEEK(992) : HN {0) sPELZK (099) :RETURN

POKE 038 MO (1):POKL $76.HO(2):POKE 877, HA(3) (POKR 9, KAV ()

POKE 090, M8 (3) :PORE €31, HO () :PORE 092 HA (7) ,POKR 995, HA (3) :RETURN

24e3D(2,8) 128=T4p3%4

Ze8:1F 24PCR(25.0) THEN =4

IP TAOCR(28.1) THEN L)

IF LOOCR (LS. 2) THEN te2

IFP (ZOCR{2S,3)IOR{L4<0) THER -1

CR$=CRS (2):1F (CLC>0) OR (NU=D) THEN RETURN

BE=STRE(IS-LEN(STRE(24))) :B8=-RICHTS (98,2)

CRE="{P1}(F2)2499"+MIDS(CRS, 6, 10) 4= (FR)(F2)"oBE+ 99 +sSTRE(ZA)+™ (PO} {F1) "1 RETURN

BEeSTRS (24) (24=LEN(BS) 117 24<d THEN FOR 35=) TO 4-24:D8=" “+Bj:NEXT 2§

CRE="(P1)IF2) 24997 oMIDS(CRS, 6,10} +=(F21IS99=eBS+"(F1)(PO}" IRETURN

PORL V+21,0:A8="(FI)0S(CLRI(FE)00(PS)00":IF BE="" THEN AS=Af+"(WNHT} (F1)(F2)0000™ 1B§="(F0)(PFe)":COTOI210

AS=A$+D4:1GOSUD 3300:A8~"(F1) (WHT) (F2)00127:DF="(P8}(P1}(P8}(P))°"

IP PS THEN AB=A3+~(F2}1199ASSUME /N"+B§+7 (F2)0993UN":GOTO 3230

ASeAS+=(F2)1299ASSUME A™¢B3e"(F2)1199"

AS=AS+s"SUPPORTED +BS+" (F2)1299P081T10N"

AS=AS+™ (F1}"eRSe" (LGAN} {F210023<Pul]l trigger to beqin>(F3)00":1COSUVR 3300:60T0 3260

AS=A$+"(F2)0723¢Pull trigger to continue> (F3}00":008UB 300

BR=0:IF PLEK(56321)~127 THEN BR=-) 10070 3200

IF PREK(56321)<>247 THEN 3260

IF PELK(56321)¢>2%5 THIN 3300

RETURN

AS=AS:3YS 49)02:ABTUNN

POKE 233, PNL(3)):POKE 234.FNH(81):1POKR 25).82:8Y8 SCIRLTURN

REM GET AVERAGE ACRO3S B-E SHOTS YOR LACH DIAGNOSTIC BCORE

FOR $2=0 TO J18D{22,12)=0:NEXT 52

YOR $le0 TO 3,POR 22~ TO R:8D(21.12)~80(21,12)43D(2),22) :MEXT R2,2}

$={L-B)+1:POR 22-0 TO 3:18D(22,12)=8D(22.12)/L1MEXT 22:ABTVAN

ALM ROUTINE TO SEE IP BHOTS B-R FPALL INTO AAIGE POR ADVANCRMENT

TOR J=1 TO $:NH8()=01M2XT J:0Q8UB IID0

TOA J=0 TO ):185=12:1008UD 3090180 (L) =HV (L)} ¢ 1NEXT J

17 (M8 (1)20) OR (H8(2)>0) OR (HV(3)20) OR (NS (3)<2) THREN S~0IRBTURN

1= IRETURN

AS="(PI)OBIrEI00(CLR) (PEI00(PT100(P1) (LOLY)(F2)1305LEVRLITIILITON1DI=~STRE(CL)
AP=AUeBS+= (GRN} (£2)0018"1G0SUD 3300:P0KE $23,CL18D=21:003VUB 5700

ASe" {LORNI [£2)0721cPull ttl’qtl to pontinue> (F3}00" 008U 3300

IP PEEK{56321)=24) THEN AR

17 PRER($6321)¢>127 THEN )ISO

QOSUB 4490117 CLe0 THEN ARTURN

QOTO 3420

POKR $326$,43:P06R $3272,311P00R 190,0:1A8=°(F4)00(P3100(P?]100(CLR} (GRN}SRaTt Jovel™
ASeASeRTAS (BL)*°(QAY) ) (F2)3I99ARTE902(GRNIFINnal Lovel:"¢+3TRE (RL) +* (PO} (DLVR|Wind spesd: "
I (W1 AND 16) THENM Ag=Af+" Variable"; 00TC 2340

AGoASEITRE( (NI AND 7)03)+® sPH “;IF ((WI AND 7)=«0) THEN 3340
BoBTRE(INT(NI/I2)21):108="0°2RIGKTE (D9, 1) IAS=AJ+* (P4} "+B¢

AB=ASe™ (BLK) (F8]{FD!~:1Q08US 3300:POKE 333,8L:1P00E 254.2L:POKE 823, 0:8D=21:1G08UB $700
2=154-((0L2)) OR (BL<P))*4:Ad=CHRI (2)e" (PR} L: Select Btart/Final Level(P8){LBLV)"
$4="(LOLU}I 1 IP (M1 AND 23) THEN $8-"(YELO}*

ASoASe”™ N: Nov (irer{F8)"+1$+" W, t Wind speed(r0}*

B4="on "i1L9=={(LBLU}":IF C8 THEN off “i3i="(YLLO)"

AS=ASe28+°CS: Turn "¢BS+CHRE{I4)+7Col) your ShOt=+CHAS(34)+" aption{F8}{LALV}"

AS=ABe LP: Light pen mount sdjustment (F8)3Q: Sighting and grouping prograniré)»

GOSUS 3300:B8="250 maters®:28="{LBLYI":1IF LTI THEN BE="3l] rangea™i12$="(YRLO)"
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2600 AS=Z5+"ES: Set level 1 tarqets for “«BI+™(FO}(LALYV}"

J€10 Bi="start™:1¥ CLCX0 THAN B8="lavel"¢STRI(CL)

3620 ASeASd+™ Ci Go to "¢BSiBE~"nuAber or letter®:1F CL=0 THEIN Bi="letter®

3630 AbeAY+"(F2)0023(ARD)Select “¢B§+® | prece ARTURN{LBLU}(FO}{F)}100":008UR 3300

3640 AB="":1G03UB S610:E~INTIVAL(AS))

3650 IF (T>°3L) AND (B<=~EL) AND (CL>C) THEN Cl=2:MO$="a":BL~0:RETUNN

3660 IF ABS"NUT THEM WU=NOT(NV)100TO 3430

3670 IF AJe"RL™ THEN RL1eNOT(E2) 10070 3430

3600 1F AS="C3"™ TREN CReNOT(C$):6G0TO M0

3688 1P AB="RG™ THEN BGeNOT (RG] :100TO 3490

3690 1F A$="N" THEN CL=01RETURN

3700 IF AS="G" THEIN RMATURN

3710 IF ASO™L® THEN 3000

3720 MOI=*n" 1A$="{F2) 0723 (RED|nunber & press RRTURN (£2)0024 (DLUB|Mtart lavel (1-9)°
3730 GOSUR 3610:38=A8:3L=1NT(VAL(AS)):11F (8L<1) OR (BL>9) THEIN 3720

3740 IF (CLCSL) AND (CL<>Q) THRN Cl=8L

3750 IF S1=9 THEN ELl=$:QOT0 I4HD

3760 AJe"TT2)0024 (LOLUIFINAL Jovel (“¢L4+°-9)"(GOSUB $610:RL=INT (VAL (AS))

3770 1 (RL<SL) OR (BL>9) TuRM 3760

3760 Ir CLORL THRN CL-RL

3790 COTO 3490

3000 IP ASOO U™ THIN 3920

3010 Al="{F))09(CLR)WInd Bffecte:(P8)(FO}TyDs & number (1-3) for wind epeed: (F0)}{Pe)"

3020 Ag=ABe™ 11 O WPA(PO)(TR) 21 10 WOPN(TE)(P8] 31 20 MPM(PI) (FR]}{TrI)0D=:003UN 3300

3030 A=""1008VD 36101WIaVAL{AS) 1T (WI<l) OR (WI>3) TMRN 3830

3040 W1 (W1-1)"2:1F NI~¢ THEN W]=14:00T0 3490

3050 IF W1e0 THEM 3490

3060 As="(F))09(CLRINING Bffocte: (P8} {F)Type & number (1-0) for wind direction:{PO)}(Fi}"
3670 Ag=A$+™ 11t (P4101 (Mo value)(FOI(FO)} 21 [P4}02 (Malf walue) (FA) (P8} 3: (F4)03 (rull wvslue) (FO){PD)"
3000 Aj=ale™ 41 (P4]104 (Malf value)(F8)(P8) 31 {FE)03 (No velue) (PR)(Po] &1 (P410C (Half value)(F8){F8)"
3090 AS=AS+" 71 (P4)0? (Fuld walue} (FO)(F8) 6: {P4)00 (Half value) (FE)(F0)(P3)00",008UN 3300
3900 AS=""1008VD $610:1IF (VAL(AS)<l) OR (VAL(A$)>8) THEN 3300

3910 WIaB]4((VAL{AS)=1)*32) 10010 3490

3920 Ro- (A$a"LP") - (AS="8G")*2:1F 230 THEN 120

3930 GOTO 3640

3940 AZM SETUP FOR REPLAY: CALL ONCE BRFORE ANY TARGETS PRRSINTRD

3950 POKE 2041,43:POKE 2042.43:POKE 204),43:POKE 2044,43:1P0KEV+2Y, 6 PORE V429, €

3960 POKE V440,1:1P0KE Vedl,0:POKE Ved42,01POKE Vo3, 1 IPORE Vo6, 46 :POKR Ve7,164

3970 POKE V+8,126:POKE Vo3, 164 :RETURN

3980 NaFNM(907) NNt (¥>120)° (N-120) :GOSUB JOO0:HI-PLRK(900)<12¢

3990 J=0:008UB 3090:A8="(FI)0L{CLRI(FSIOC{FL) (WNT)stasdy POS +CRI1X1=2 :24~NIDI(CNE,6,1)
4000 J=]1:GQBUB 3090:1AI=AS+" (WHT)aln1Ng":12)§oCRE 1 X2=L

4010 CRE="(P2)}30997423+"ChOCR"I1F X1>2 THEM CR$="[F2}3639"+38+"0x"

4020 Bp="(NT}breath con~+Ch§

4030 J=2:GOSUB 3090:Bi=08+"(MHTItrigoer sq™+CR$,COSUD 3200

4040 Je3:003UB 3090:1F Kle0 THEN CR$="{F2)3299(REDIRLss"

4044 17 (XIDI)AND(XI>I)AND(YIPI}AND (HI=0) TMRN L1H=CR§()) 18D{1,B)~CR{1¢P8%4,2)

4043 CRI~*(F1}{F2)0008(LBLVINNOL loc™+CRE1AS=ABeS]1 8¢}

4050 RoTN i NuFNN(9]S) :Wu@e¢ (WD32767)%65536:1F (CL=1} AXD (B2) THEN E-3

4060 POKEZ 039, X*DAN(2.2):POKE 940, 0:POKE 041.Y4DAN(2,))

4070 POKR V4, 231-M:PORR V+3,175-T)

4080 X)=ABS (2444 (FNW(047) - (X4DAR{2,2}))) :Y1=ABS {1914 (PERK (849}~ (Y*DAA (L, 3))))

4090 X2=PELK (V416&) AND 230:1F FNH(X1)€>0 THEN X2+X2 OR ]

4100 QOSUB )I00:POKE V,FNLI(X1) (POKE V¢1,FNL(Y)}:POKE V+16,Xx2

4110 WS=120:POKE V+14,254-DAN(2,2) : POKE V+15,200-DAN (2.))

4120 IF (TNel) AND ((E20) OM (CL<21)) THEN W3=192:POKE V+12,253:POKE V+13,16¢

4130 POKE 923, 0:POKK $824.17:POKE 253,221:8Y8 CO1POKR $45,1:F=-1,8Y3 8V

4140 POKE V+21,MS OR 6:A$="(BLK}(F2}0217(F1)}{RVON|raplay(RVOF}(FI}00*160SUN 3I00:NerWW (SLS)
4150 MeNe (N>259) 6 (N-253) :POKE 021.M:N=N-60:POKE 833, =N*{N>0):1POKE 084,1

4160 IF (PLEK(004) AND 1)=0 THEK 4190

4170 IF (PLEK($6121)=247) AND (F=0) THEM POKE €04,0:20:G0TO 4290

4100 QOTO 4160

4190 3YS BANG:F=0 1FORE V+21.M8 OR 31

4200 AS="{BLK}(F2)10217correct your{F8} eight sight (F8) plecenent placement™+CR§
4210 POKEZ 823, 0:POKE 024,2:POKE 25),0:8Y3 CO1GOSUB )300:F=112=])

4220 1F PEEK(3612]))=247 THEN $0:Q0TO 4290

4230 XF PEEK{%6321)=127 THEN 3«128:G0T0 4290

4240 2=2el:iIP 3440 THEN 4220

4250 PoFelilr F<>2 THEN 42680

4260 AP {BLK}(F2)0017 pull trigQer (F8} to continua ire) -

4270 GORUB 33001POKE V+21,W8 OR 11220:1GOTO 4220

4200 Fo0 POKE 02), 8:1POKE 024, 2:P0KE 283,221:13Y8 COI1GOTO 4140

4290 GOBUB 2280:P0KL V21, 0:227VRX

4300 A=0:19L=0:N=PELK(838)11F NC2 THEN RRTURN

43310 FTOR J=Q TO ):3D(J,29)=Q0:NEXT J

4320 TOR $~0 TO N-1:POR J=0 PO 3:8D(J,2%)=BD(J, 25)48D(J, 8) 1 NRXY J,. 8

4330 POR J=] TO $:M8(J)eliNRXT J

4340 POR JeoO 1O 3:BDI(J,29)=INT((BD(J,25)/M)+.9) {NEXT J:82251320:008UR 3090

4350 AG=*(PI]0S(PEI0O(FSI00(PIJO0ICLR) (LOLUI(PS)C400(P1)oummary i 1ovel=+STRE(CL) 4" (F8)(F0) (W T)oteady pos”+CR§
4335 KOL)I=n (L) el 1X1=212¢=MIDG(CRE, 6.1}

4360 Jo1:CQBUD J0901AS=A4+°(F8) (WHT)oiming”+CRI 1AV (B)=HO (L))

4363 CRO="{F213099"+28+"chack™;:IF X1>2 THEN CRI="(F2)IE99"+24+"0K"

4366 AS=AI+ (PO} (WHTIDrOsth cOR"+CAS

4370 J=2:008UB J090:AS=AS4" (VI (SHT|C2igQar 0q"+CREIHA(S)=HU(L)+)

4300 J=3:008UB 3090:1A5=A$+"(F8](LBLU)shot 10C"¢CRE+*(FI}CO(P1) (LANN)"IHV(Z)=HE [2)+]11POKE V+31,0
4390 OBUS J2501A=010L=0:1F N<ONT'S THRN RETURN

4400 IF HA(1)<2 THEN 4430

4410 A=(CLOSL) iBL~6-A1B8="two of (PO} (C/RT)your summary scoresi{¥s)(F2)109%were poor.” 100104440
4420 1P (NN (1)=0) AND (MA{2)=0) THEN A=) 1RZTURN

4430 plebibg="cna of{F8)(C/AT)your summsry scores(fs) (C/RTivss poor or Delow(F8|(F2}l129%average.”
4440 A="(PI)OSICLRI{RED}(F1}{PO)(FO} You are being sent (P9} (C/RT} back to level=+JIRF(CLIA)
4450 AS=AS+"(P0) pecause “¢4B5¢"|F1){LORN)"1003UB 3250 1 AETURN

4460 FOR 1D TO E+):POKE 163252,2951NEXT 2

4470 FOR Lop TOR:Z1=INT{RND(1)*(L-B}}+D

4400 IF PEEK{16325+421)=259 THEN POKE 16323¢2)1,2:00%70 4810

4490 21=2i¢111F 21> THEN L1-B

4500 GOTO 4400

4810 MEXT £:REZTURN

4520 QOSUD 3)10:Af="La"¢STRE(CLI*™Te O|R="¢STRE (RP)1003VUR $370
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433
4340
4530
4360
4N
4500
43%0
4600
4610
4620
4630
4640
4630
4840
4470
4600
4490
4790
4716
4720
4730
4740
4730
4760
L X2l
4700
4790
4000
4810
4910
4830
4840
4032
4060
4070
CIIO

4000
0
4920
4930
4940
4950
4960
4910
490
4950
000
$005
5006
5010
3020
300
3040
$080
$040
3070
5000
5081
$00
3090
s100
o
3120
$130
$140
$140
$170
$100
3190
8200
3210
8220
$230
240
3240
260
8270
8520
3530
$340
3550
2360
$570
3380
$390
3400
8610
$620
43¢

3650
2460
3670
$67%
24600
2690
$700
1 2314

THeTN*1 1P THeR+2 TREN 20:ARTVRN

Ir CLCO TREN 4370

AD=FNN (7€) 1 T=PRER{AD) |AD=AD+1

FOR B=1 TO TiE1=INT(((PEER(AD*L)*2)/3)¢.5) POKE AD+S, 81 1AD=AD+14 1 MRXT 8

AD=~16312°(CL=3)-10860* (CLlm€)-20600°(CLIE)¢2048¢((CLOE) AND (AP>0))

2=AD 1 IF PREK(030)>=PRER(295) THEN Refe¢}

29=018=2+ IR POKE $3200,0C:003U8 $710:1P00R V21,0110 R=120 THRN ARTURN

Ir 2«64 THRN SYS WM

1F PERK{878]}<>0 THEN 4610

L1={INT(RAD(1)*3)¢1)°750:170A 8=1 TO 81:WEXT $:00T0 4330

AJ="{F3109(PEI100{CIN}(PFS)INPY)00(BLK}™10CSUD IIV0POKE 748, PUL(GP) (PORR 704, PHH(G?)
POKR 231,FNL(2)POKE 232, PUM(E) 1ReTH:IIF (Clei) AND (83) THAN §=3%

POER 880, 2:POKE 081, M134=USR(0):IFr PERK(024)=0 THEN ARTVAM

AJo=(P210402H0Te 19 your®+STRE (PEEK(024])¢" zound shot group™1B4~24/PERK(62¢)

IP PERR{823)>0 THEN AS=AS+"({P2)003"¢STRS (PALK(02)))*" shot(s) ©ff screwn”

ASAI*T(FZ)11404°¢aTRE(L°50) ¢~ maters®

QOSUR 3250:POKE 33263, 43 1RETURM

IF B=® THEN RRTURN

2120:1820P8420:183~PERK (038)-1124-0;:P0KE 703, PUL (GP) 1PORE 706, PUH (GP)

ASSASS™(F211303(GINIHILOIF212199(REDINI 000 {YRLO) (F2)2999N0 FITON(PF)(FE)*1008US 33001810:832=01K3=0

AD=114P8°3160:P0R 121 10 §:POKE 231,TWL(AD) IPOKE 232, PNHN (AD}

POKR §91,5:1POKR 880,120¢1

B4=B44USR (D) 1A=~ {LOLU) (P2)0S99"¢STRI(1°30)+* M :12aPB) DAV (], Se8)=PRRK(910)

DAY (1,642} =PRER(911) tDAR (L, T42)=DAN (1,P9) ~PRRE (024)
1P DAN(I, 742)<0 THRN DAG(I, 7¢2)=0
S1=B)4PERK(930) 1R22224PSRR(511) 123=23¢DA (], 748)

AF=ASOT (QRN)} (P2)139D"+3TRE(PERK(910) )™ (REBD)} {F2)2299™*BTRE (ZEBK (911) ) *+™ | YRLO) {F2) 3299~
AS=ASSSTRE (DAV (I, 743} )¢~ (FU) (F¢)":1003UD 3300 :1WEXT 1184~ L]

ASe™ (F210699 {LOLV} TOTAL (F2} 1353 (QRN)"+STRS (L11 4" (F212299(RED) *+STRE(82)¢™ (F3) 3299 {YRLO) "+ATRE(EI) 4" (PR} (PO)"

AB=AI+" (LOLU) (FI)0699Panaltian: "+STRE(PERK (912) )0 (00"

$3+9:1Q0SUB 3100:1A=A¢=(LBLU} (F2)06998hot location: “+RIGHTS(CRE,LEN(CRY)-8)¢*(P0)"
B4="(F211499(CRN|Standard met (LGAN}" (1P R1<15 THEN B4~"{P2)1299{RRD}Standard not met(LGRN)"
ASoA$+28:003UB 3250.ARTURN

AD=FWW(076) : THPREK (AD+) :L1oDAS (TN, 6)

Ko ((INT(RND(1)*65))221¢7)1:POKE AD4), X1 Y=~PEER (AD+42) 1 TI~PRER (AD+11)

PI=TI+(TI>127)225611F THe) THEN POEE AD¢1S, Xedd

S=({TH-1)*NT)+21,:POKE 038,.8:AD~1148°0:1P0KE AD+7,1

POKE 900,238:POKRE AD,255:G0SUBINS0

Ae=La“4STRG (CLY 0" | T= ¢ ATRI (L) +™ (R="¢STAS (RF) ICOSUB $3701POKE 12¢7¢8%9,RP

$820:3»IR:GOSUD STIO0IPOKE 870,90

Al=(PEAK(900)<120) :1IF B<>120 THBN DAV (TN, €)=DAN (TH, €} )

IF £>¢) THEN ARTVURM

FOA =) TO S:HO(R)=01NEXT £, N=FIN(907) :M=N¢ (N>1208)° (N-126):1G08VB 3000

J=01008UB 3090 1AG="(FI}OS{CLR}(PS)100(F)) (WHT)atoady Pos”+CROIMY (£)=HA (3) ¢ 1K])e8

28oMIDS (CRE, 6.1) 1 T=11GOSUD JOSOIAS@AI*™ (WHT|SLRING" 121 0=CRI I NS (B) =N (3) )

X20L:CRE="(F2]3098"+25¢"ChOCR™1IF X122 THEN CR§="(F2)3699" ¢33+ 0x"

Bi="{WHT|DIeath con**Cri:J=2:Q08UD 3090:08=B0+"(NNTILTigger oq+CRS

MO (2) eIV (2)¢1:J=3:008UB 3090117 HI=0 TUEN CRI="{F2)I298(ARDIniss"

CR3="{F1}(P2)0008(LBLYU)shat 100" +CRE NS (B)=NA (L) el 1Y])ag

IF {X1>I)AND(X2>3)AND{Y1>3)AND(H1=0) THEN Z16~2RE(3)18D:1,8)=CR(1+23%4.2)

Ab=ASeLl $¢86:003UB 320017 MS(1)=0) AND (R>2) AMD [(HI) THRN $040

OOSUB $050:1F 2=120 THEN RRTURN

IP ICONT*6 THEN QOSVS 3)10

IF H1 THEN DAN (TN, $)=DAS (TN, $) <)

ALTURN

POR J=0 O 3:80(J,28)=8D(J.28)/3:00X? J

A=$:B=0:822913201008V8 J090:AS="{PI)O0S(PE}CO(PSICO(PTIO0(CLA){WAT)(Fi}oteady pPos™+CREIXI=S

SE=MIDS (CRE, 6, 1) 17=11003UD JOSO:1AS=A+" (WHT)alming™*CAS

CRE="(F2)3099 2282 checik™11F X1>2 THEN CR$~"(P2]369D"+24+"0k"

Af=AS+= (WHT}Dreath con"+CRY

J=2:008UD 3090 1Ag=AS+™ (KHT)trigger #q"+CRE:1J=3:Q08VD 3090

SeA:2eB:COSUD JI00:POKE 783,FNL(GP)sPOKE 786, PN (CP) 120K 281,0WL (L)

POKE 252.7NH{Z)}:PORE 080, $:1POKE 001,3:22USR(0) tAS=""

IF PREK(023)>0 THEN AS="(BLK}{(F2)}0921"+BTAY(PEEK (823))+" shot(w) off screen”

POKE 02).0:POKE 824, 13:POKE 23),13:1878 COsAS=AS+~(SNLC) {LGAN}*:003UD 3280

POKE 53269, 43 :ALTURN

ASeAS+” (F211303 (CRN)INLTH(F2]2199(AEDIMI S8 (TYRIO)} (P2)2999N0 Pives(F0}(Fe)",008UB 3300

POKE 78S, UL (CP) 1PORE 706, PUM (GP) tM1=0 NI=0;NFel 240

POR =] TO IPOKE 25)1,FNL(11) 1POKR 252,FPNH(1])1POKR 60}, PEBK(

PORE 080,12001 :24=24¢USR(0) iAS="(LBLV)(F2I03PP ¢ATRE(1¢50)*" B~

HI=HIJPREK(910) iNT=MI+PEER(911) 123=DAN(I, 4} -PEEK (824):1F $3<0 THRN L))

NPoNTILItAPoAS+™ (GRN) (F211399°23TRE (PREK(910) ) ¢® (RRD} (£2)2299 " «ATRS (PREF(91]))

AL=AS+™ (YRLO} {F213299%+BTRE (23) 4= (P8) (FO)":008UD 3300:NLXT l12d=24/P" = 1§)
Ab="({F2)0699(LOLUITOTAL(F2) 1398 {CRN )" +STRE (N1} 4" (F2) 229D (RED}“¢STRE (K. )+~ (PT)ITPPIYRLOI*+STRE(NT) +*(PO) {FO){F0)"

COSUR $020:A8=A8+CREIOOSUD 3250 :ARTURN

Ab="(F3)09(F6)00(PS)00(FT}00(CLA) (RED) (SWLC){F)} (F2)03024 fundamentsls of({F2)010%9r1f1e warksmanship”

ABoAP+™ (GRN} (F2)0109({P1). (F1])Steady PoSition(F2)0112(F1). (Fl)Alning{r21C113(F1}. (Pl}bresth Control™

AboARe™ (F210130(F1). (F1)Txiguer Squeese({l]) (LORN]":Q008UD 32350 ARTVIX

Me™(F3)109(F¢)00(PLI00IPY)00(CLR) (RED) (BWLL) {F1) (F2)0407Y0u d41d not meet {F2)0710the standard.”

ApoAS+™(F2102130repate to rofire. (F1)(LAAN) (72]}0023<CPull trigger tO Degin>(P)} 00" BC=2

QOSUD 3300,008UR 2260:RETURN

A‘-'(P))0!('C)OOI'DIOO('?!OO(CLﬂ)(Glll(llLCll'll|'2)°709!ton¢lrl »et, (F2)1113Continue. {73}00°1008yD 3300

FOR 3=1 TO 000:WEXT $:AR

BI="":1F ((W1 AND 7"!)'0 TIIISCOO

B=STRI({ (W] AND 224)/32)¢1)

BO="(F212400W="+STRE ( (W] AD 7)+8)+"(P4)0"+RICHTS (B0,1)

Afe" {HOME ) {BLE) (RVON | (SELC) *4AS+BS+° (FE)0 +CHAS (BC+41) ;00SUD 3300 RETURN

Ap=Agi™? (c/l.n(c/ulu./unc/unuup"-ouul 3200188~""

GLT AS:IF Afe"" THEN $620

I7 (AS=CHRE{13)) OR (LEN(BS)>)) THRER A$="(C/VP}(F0]"1008UB 3300 1AI>B4 IRETVAR

IP AJCOCHRS (20) THEN 3670

i g IO;"; THEN RS~LETTH (DS, LRN (s0)-1) sA~" (C/LP}(C/LP) (C/LF}/(C/LF)®003UB 3300

Q0TO 362

IF (A8<”0") OR (AD>":%] ThEN 3620

IP (AS>="3") AND (AS<="3") THEN AJ=CHRS (ABC(AS) OR 128)

DE=DI+ASAS=AI+"_(C/LF)*1Q0SUD 3300:00TO %420

TOR 2512 TO 124343 STEP 11POKE £, 235;:NEXT 3IRETURN

POKE 49160,90:19Y8 ¢9162:1RRTURN

POKE 70%,10:PCRE 706,192:POKR 49160, 80 :31=UBA(L) 1 RETUIN

)




$720 PONE 2151.1:150+12:1008U8 $700CtAS=""1008UD 3330:POKR V+21,0

$730 51=32760:82-7:008VB 3310:008UR 3260 :RETURN

$74¢ 17 W1=0 THEN AETVRN

3730 AS=BTRI( (NI AND 7)°3) 1BS=RTRI(INT(NL/32)61)108="0"+RIGHTS (RS, 1}

$160 AS«*(FI)O0N (P )1 (FY00{CLR}IBLE)(FLI{P2]0C0IWIND:"¢+ASe™ Bph [P4)"+D$:88="(F2)070501fa0t noeded"”
$770 BeINTINI/I2111T (3¢30) AND (8¢>4) THEN 3800

$700 B8="{F2)0204(vind tovards youl™:IF 3«0 THEN BO~"(P2)0004 (vind avay from you)*
3790 B0=B§+"(F2) 040700 offeet needed”

$800 ASAZeBI+™(F1]1{F2)3311300 m(F2)1913150 m(F21071330 n=:GOSUA 3300

5810 PORE 251.2:80+12:008UD 3700:A8="{DLK}":100SUR 3230:POXE V421, 0:1RRTURN

$820 CRE="(F2)1 YIS (CANIRapert™IF N1<3€ THEN CRH«"{F2)1498(LARN]}ShatprhoOter”

$030 IF RN1<I0 THEN CRS="{F2]11699(YRLOINACRSIAN"

$040 IF NI<2) THRN CRE="(F2)1499(ARD}UNQualified”

8480 I (HV(0)=1)AND(NI>22) THRN CR§~=" (YELO}XKarkaman (becauss you had to refire)”
$060 ARTVAN

6000 REM THE FOLLOWING I8 THR CRITEAION FOR GOOD, AVEMSE, BELOW AVERAGR, POOR

6010 DATA 2.5,53,90,10.51080 2P SUP

€020 DATA 3.5.6.4, 91 REM AN VP
4030 DATA 5,.0,10.5:1R80 T8 SUP
€040 DATA 3.5.4.5, 9102 BL SUT
€030 DATA $, 0.5, 12REN B? VNS
6060 DATA 3,0, 11 1RRM AN UNS
€070 DATA 11, 04. 0080 78 UMS
6000 DATA 2,4.3,5,11:1R20 3L Uns
4090 DATA $, 30,2618 A1TS

€100 DATA 3.5.6.5, 9 tARM ACCURACY

€110 DATA 47,34,3,4.5,23,37,9,4,6.11,1),9

€120 DATA 4.4,11,15.6,3,2,11,15,7,2,1.11,16, ¢

€130 DATA “{F2)32%9(RRDjpoor™, *(F2]2299(ORNGIDalow avg™. "{PF2)2639(YRLO)average®. *(F2)5299{LGRN)good"
€140 DATA *(P2)2299(GRM}axcellent”
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*e3400
19RM. 3400 . YXT TOR BRM CARTRIDGE
BNADLE
DSABLE
ROTATZ
SEEVAL
HOTTRG
BANG
WAIT
sckNt
RATH
ADJLOC
RADERA
SHTGRP
COLORS
WHISTL
AISCOR
BXPTAR

0Pt ®WCL
PRGRUN ~4 9161
8LV 49162
3

SYRRARYRARAREY

: CONVENTIONS USRD
1PROCIDOURR 1000CX

1PURPOSR OF PROCEDURE

JNECRISARY ACTIONS BEFURE CALL
1BOW TO CALL

JRHAT USER CAN BXPECT AFTER CALL
:

.L1B  MACROS-VARS

.OP? MOL
1820-1023 18 UNUSED If MO CASSETTE
CHOICE =020
sTor =821
HOLDY =~82)
HOLD2 =824
WEAT =823

71X BULLET STRIKE

1Y BULLET STRIRE

14 RDGS TO SORT AFTEN
14 TO PUT IN BRIBVY

SHOTRAK =917
CURNUM =918

IRGY =920
BORCOL =921
LPCHDX =922
LPCHPY =923
RANE =924
INITS =913
SWLXT ONE AT 928
CENX  =3i3012
cRMY  =13000
TALNM =)3088
SPECIL =1309¢
YORIFT =13904
WaIre =313932
J1rfys =313420
SIMRPL =15928
IugTK  «13936
CDLSTE =13944
DLSTE ~13952
LENSTYR =1838)

1

ADD =jBoér
CuRin «§ryce
CUROUT =4PTCH
CHRIN =$PTCY
cLOSE ~$rPCY
CLRCHN «)PTCC
CHROUT =$F7D2
DIVIDE =§B812
FALSC =$3DC?
PALPA2
PALMEN
FLOAT
GRTIN
LOAD
KRMPA)
MRMFAL
wIrLY
- 12
serLrs
SETMUAM
QR
SUBTR?
UNTLOT =8B10F
v «$D000
81D «$D400

™we
XLPH20 «40960 ; UNDERNEATH
YLPB20 «41472 1UNDERNEATH
XTGB20 =41984 UNDERNRATH
YTCR26 =42496 JUNDERNEATH
XLPB60 «43008 ; UNDERNRATH
YLPRGO =43264 ;UNDIRNEATH
XLPASO =43920 ;UNDERNEATH
YLPAGO «433%0 ;UNDEANEATH
XTGAGD 43900 s UNDLRNEATH
YTGAG0 «43610 JUNDZANEATH
INFO 43640 rUNDERNEATH
INTOZ 43984  UNDLRUBATK
HLDBUT ~44320 ;VMDERNEATH
INIBUT 44840 ;UNDERNEATH
IMEXT AT 44920
LETBUT ~36789 ; UWDEANBATH
.MAC  DINC 1DOUBLE

§ ERERUEEEREERER

me N sPARCIAION
2 1 INCREMENT
INC 114l

7 D

.MAC ADPR  ;MOVE LOW
LDA  $<22 1RYTE OF 72
37 W) 11470 11 MDD
wa Hn2 JHIGH 3TTR OF
STA 4] 112 INTO 17141

.0

MAC  MOVE
[X.V S, ]
A N
LDA 1241
MTA 14l
MO0

NS PRINT
LOA  4c?)
LpY (223}
ISR ANIE  PRINT
.00

.MAC DADD
WA 1
(474

ADC 2
s M
LA 2111
ADC 7241
STA 14
.MND

JMAC PLOT
LpY [2))
X 412
(47

Jsa MrFrO

JMAC DSPL
10A 4727
S8TA LEN3TR
DA <)
ITA A
WA
MTA M
JSR LETML

.OrT  LI3T

.OPT MOL

L1 IRGETYUT?
JIRGSTUTY FOR BRM CARTAIDGE
1PROCEDURE BMABLE
JPREPARES IRQ TO TAKRE ARADINGS
151 0ONE
1C10YS BMASLE

1A HONE

SNABLE MBI
LDA  §0
STA $6334
LDA 83263
am 122
STA 33268
LDA  $250
ITA 33166
LDA ¢S5
[ 218 33274
LOA 332N
aTA 332N
ADDR  $314,52ANT
A-T S 1]
3TA  CUR] 120 RDGS 8P
STA  Ccun2 160 ADGS S
STA 1RO
STA  BORCOL
STA WD 14 RRADINGS B
STA  SORTAZ ;¢ SONT AFTER
LDA (1]
STA  8T31tB
LDA "
STA HATSRC
STA  HIINQ
CcL1
| 3¢ ]

H

1PROCEOVAR DSABLE

JRETURNS IRQ VECTOR TO NOMMAL
:B: NONE

1C18Y8 DSABLR

1A NONT

DSABLE fEI
7.7 N 3
STA  $63M4
LDA 4240
STA  $32%
LA $327)
STA 3213
ADDR 8314, 60001
cLt
nts

!
SPROCEDURE START (IRQ)}
1 IMTERRUPT CONTROLLER ROUVTINE

1]

1IRQ HAS THE POLLOWING VALUVES:
11201 TAXRE READINGS BEFOMX

; 641 TAKE READINGS AFTER

1 321 GRT COLL1SION DATA

; 16: SOUND ME2DED

5 91 WAITING FOR TRIGGER RLLEASE
1 €1 SHOT HAS BREN FIRRD

s 21 WEBW TAAGET DIAADLS

;11 ¥O BULLETS LEFT

L

$1R02 HAS THE FOLLOWING VALURS:
1130 RETUNN AFTRA ONE SHOT Filgp
1 $4) RETVRN WHEN NO TARGRTS UP

¢ 321 MO H1T/M1Ss DRTRCTION

1 161 MO CROSS DISPLAYRD

1 61 CROSS FOR MISS OMLY

3 41 MO DATA SAVE TO 1MT02

5 21 DISPLAY TARGET NVMARR

1 11 REPLAY

1

JTARCRD (TARSET ORDRR) 18 SRT UP

110 TAE FOLLOWING NANNEA:

10YTR 014 TANGETS TUlS MALY SECOND

' 118TAATING X COORDIMATE

215TARTING Y COORDINATE

31 TARGRT ¢ (POR ID)

41TARGET SPRITE POINTER

$:81T 7:88T TO RXPAND X
€587 TO RXPAND ¥
$1RIGHT X
0-3:13PAITE COLCR

[ Y




) €:TIME LIMIT*2 (SRCONDS)

i 7:DELAY (FOR DL3TK, COLSTK}
: 81 INCREMENT (FOR 1MSTK)

i $:TINE/FLIGNT (#PLXBLS/BYTS)
H 10:X DRIFT

i 11:Y DRIFT

' 12:31T 7:30T A TARGRT

i €:AREVRRSE DIRRCTION

i S$:TAR MORE THAN 1 SPR
H 4:DON'T INC TARPAR

3 2-0:4 TARGTS

' 131X CENTER OF MASS OIFSR1/2
1

!

’

1]

14:Y CINTER OF WASS OFFIRT
INFO 13 SAVED AS POLLOWS!: 10100
SYTE O:1TARGRET ¢ (FOR 1D}
' 1:18ULLRT X/2
' 2:pyLLRT Y
[ J1TARGET X/2
’ 41 TARGET ¥
' $:NUMR2O  (LOM) 10110
! €1 0VMR20 (HIGH)
START LDA M
MY 32D
BIQ  CONTIN
tBA 521 IRQ120
STA s
B L ] 4214 IxQ120
COXTIN LOA 33263
ND 01217
STA 3326y
LDA  f2s0
STA 83264
DA SN2
STA s
LOA  IRQ2 IRQI4D
AND  $) InQ180
820  IRQOIO
e REPLAY
IRQOLO LDX V30 18PR/SPR
LDY  vedl ISPRITE/DATA
DA 1RO InQLE0
AD 402 :COLLISION
Q. IRQO20
X sscoL
aTY  SDCOL
LA IRQ 1CLEAR
AD 0223 ; COLLISION
$TA IR0 1 TLAG
IRQO20 LOA  IRQ
AND 416
BQ IRSSID
1PLAY ANY SOUNDS HLRE
IrQ030 LDA IRQ IRAITING FOR
AND  #0 1 TRIGGER
BEQ  IRQO4O  REBLRASE?
LOA 36323 ;YRBSIRAS 1T
P 4247 1 BEEN
BLO  IRQ040 1 REILEASED
LOA IRQ 1YRS1CLRAG
AND 4247 1 PLAG
S$TA IRQ
I0Q040 LDA CRIDLA :CRO3SS ON? IRQ170
8EQ  INQO6O IRQ100
OEC CRSDLA
BNE  IRQO4O
LDA  KITSPR TURN OFF
LOR 4288 ;5 CROSS AND
AND ve2) 5 ANY HIT
A ve+2l + TARGLT LBFT
T IrQ2
sve  IRQOSO
[ S 1
ME  INQ0SO
DA IRQ
AND 463
STA  INQ
M SEAIL S NORMAL IRC
IRQOSC LOA 00
STA  HITSPR
IRQO60 LDA  IRQ 1TAKE ANY
AND 2 1 READINGS?
e IRQOYO
A7 S 1]
s$TA  Curl
A cum2
STA  BOACOL
I M) THORMAL TRQ
ING070 DA T 18AVE
PRA 1 878 ND #fC
LDA [ 144
PhA
PEC  HAFEEC (WEW TARGRT?
o IRQDEO 1 O TIME LM?
WP IRQ250  WOT TIME YRY
IRQDEO LDA 430 1RESTORE
STA MAFSEC @ HMALF SLCOND
NOVE 7B, TARORD
IRQUID LDY  #23% IRQ) 90

TAX
LOA
STA
wy
LDA
BTA
INY
1DA
arL
LDA
ORA
1A
Loa

IrQ : 18 TARGET
2 1 CARCK
IRQI40 : DISADLED?
(1]

(OFR).Y ;¢ TARGETSR
€238

12Q100

€2

PITAT

TARORD

R 100W'T TAKE

IrQ + ARADINGS IF
1 MO TARGETS

INRISTLE?

;ST FLAG

1DRLAY

IRQ120

0
HSIRQ

"

4120
aIrQ
nIng
4235
HAIRQ
ve2l
HIINQ
IRQ1I00
JIrrYs,. X
InQ170
Jirrys,x
1RQ170
HIIRQ
OFFSCR
OFTsCh
(2%}
J1PPY3, X
OryscR
4253
ved
IRQI70
164
TSTAT
1RQ230
#3 1RO
IRQ170

1TARCETS

1SPRITE BIT

1NOT SPRITE
1 8T

1SPRITE OFF
¥ LINIT

1MORE TIME
$TIME LINIT
: HAS LXPIRED

JHAS TImk
1 R IRED
1 O ALL

+ TARGETS?

T1ANY TAR WRED
1 DISPLAYING?
HSINQ  ;ONT LESS TAR
HeIRQG  ;CLLAR

v+323 ;1 BXPAND Y
Vel

REINQ 1CLEAR
Ve29 1 BXPAND X
vele
HeIRQ  sCLEAR
velé 7 RIGHT X
velé

2 & L]
A

{619),Y :X COORDINATE
V. X

(9F8) .Y ;Y COORDINATE
Vel X

1XeX/2
A

ere), Y
TARNUM, X

(§F8].Y SPRITE PTR
2%40.x

(878), Y JEXPAND X?
1RQ190
Vels
RIIRQ
Vel
(§FB),Y :EXPAND Y?

TS

G-8

IRQ200

1RQ210

Q220

IRQ230

1MQ240

1RQ250

BEFOAL

1RQ260
IrQ270

IRQ28¢

JSR

(11]
1RQ200
V423
RIIRQ
vedy
(6rB) .Y JMIGHT X?

2

1rQ210

velé

HIIRQ

vele

($FD). Y :SPRITE COLOA
(2%}

V49X

17837

(0rs), Y T LINIT
JIrrs.x

(SPB].Y DELAY FOR
DLSTR. X ; NOVRMENT
CDLS™X, X

(78], Y ;INCRALIMERNTION
IMSTR, X ; WOVRMENT

(s .Y Tl OF
TLMEIL.X ; PLIGHY

(4rB), Y ;X DRIPT
XDRIFE, X

ore), Y
YDRIFT. X

srp) .Y ;SrECInL
SPRCIL, X

[ 214 1COUNT As
IRQ220 : TARPRR
TARPAR

INCHUN

(4rs).Y ;CRN X OPFSLT
CRNX, X

{(OFD), Y CAN Y OFFSET
CENY, X

Ve21
AIIRQ
ve2l
HITRQ

1 TURN ON
) EPRITE

JWEXT SPRITE
IRQ240 S PINISHRD?
1MQ160

LT VY

1 TAROAD
" 1 TOR FEXT
TARCRD ; TiME
e
a0
TARORD+ )
1%Q2 73HOM TARGES
[} 1 WUMBER?
InQ2%0
SRONUM
me
ARFoRg
AFTER
(1) SARADY TO
IRQ270  ; PROCRES?
IRQI40
CuscaN
7R, X1LPR20
cunl

(2% 3)

sucrts
12}
1280

“Han

orc
H1IRG
20ree0. Y
H21IRQ
YLPBGO,Y

CUn2
HUpRG O
HIING
1RQ260
[}
HIING
Cyml
H1IRQ
ure), v




mo290

Q300
suryLL

130

1RQ32J

1RQI40

INC
INC

STA
iny
7Y
pIre

INC
crY
| [+
Loy
Y

STA
(4%

TAY

2TA
2TA
2ATA
PLA
ATA

8TA

Loy
18C
LDA
8TA
3TA
LDA
STA
BTA
LDA

114

14
H2IRQ
{8FB). Y

CuRi

WUMR20
CURJRT
CURSRY

HIIROQ
SRTBUF,Y

*"”

HIING
SATBUT, Y
0
N2
1nQ300
$632)
2247
1RQ300
sohcoL
sPuUll
"
33200
IRQID
BANG
(1]
XVAL
NVAL+1
YVAL
YVAL+1
H1IRQ
1RQ320
A

40
1RQI0

orrx
XVAL

OFrXx+1
XVAL+)
H2IRG

OFFY
YVAL
1RO
4127
9?6
1RO
10
SORTAF
110

NUMR20
MMR2041
BUMREO
MUMRGO+)

src

e
LA L
Cum2
CUR2
33267
H1IRQ
XLPAGO,Y
83268
H2IRQ
YLPAGO.Y
BORTAF

1MAS TRIGGER
1 DERN

1 ARLEASRD?
1 TRIGR PVULL

JILIGHTPEN
1 OM SCREEN?

1
i
H
1
H
L
1
L
1
1
1
$
!

IP ANYONE
HAS THE
PEVELATION
THAT SORT-
ING RIALLY
18 TN
ANSWER,

ARMOVE
THESE s
& REINSEAT
THE CALL TO
GETYY 1IN
CTRHOV

1TORMERLY 3

1MORMAL TRQ
JOTACK PIR

;X LOCATION

1Y LOCATION

1RQISO

IRQIEO

1rQIT0

IRQIN0
ONBCRN

onsclo

STA
STA
STA
LbA
STA
| 284
et
Ve
LDA
ANMD
e
LOA
AND
BTA
e
LOA
TA
Lox
3TX
(= 4
BNE
orx
NL
| 384
g
e
LOA
(&4
3CS
RTS8
LDA
OMA
STA

JONSC20 LDA

H

6NJC30
ONSC30

ONSC40

INTOTrD

INCHUN

Imco10
INCO2¢

SHONVH

STA

STA
RTS
3TA
mx
[ 354
arL
LDA
STA
LDA
S$TA
ATS
LDA
2TA
LDA
AsSL

1RQICO
CURSAT
CURJIRT

(3]
InQ3Lo
"0
CURSRT
K1IRQ
SRTBUL, Y

(1]

R2INQ
SRTBUT. Y
SORTAF
OO
IRQIS0
xR0

192

14 READINGS
1 10 TARE

138RO STACK
JPIN IF DONE

AL A
ML A
ML A
TAX

SHNOID LDA  WVMDAT.X
STA  4256.Y
1nx
1wy
cry 4
8CC SHNOAO
LOA  CURNUM.L
ML A
ASL A
ASL A
TAX

SHM020 LDA  NUMOAT.X
STA MN2SEY
I
Y
cry 46
¢C BmNO20
nrs

1% READINGS

1Y READINGS

FUNDAT .0YTR
193,183,145,137,183,143,195,285,231,231,19
9,231,231,231.129

SYTR
399,199,18),245,243,207,139,129,253,193%,1%
3,2349,227,249,19)

SYTR
193,259,249, 241,229,153,120, 249, 249,253%,12
9,199,131,249,2¢9

SYTR
193,195,255,195,153,199,131,18,15),195,2%
$,129,183,20,.20

| 2211

231,231,233,29%,195,15),153,195,18),153,19
$,293,195,18,15)3

.BYTE
19),249,193,195,253,255, 288, 268,285.288,2%

40

490
CURNUH
SHNOLO

:LEAD SPAC?

G-9

$,2848,288
.AND
.L1B  REPLAY
JRRPLAY PLA B4 CARTAIDGE
ARPLAY DEC  HTIRQ
aQ  RPLOLO
M APLOSO
RPLOIO DA &)
TA HYIRQ
LY CUkl
Y
crYy  srOP 1 LAST RDG?
e RPLO20
LOA  YVAL
BZQ  RPLOSO
nc
$BC  TRAJ
STA  KEIRQ
LDA  XVAL
2Q  APLOSO
114
$BC  WDRIFT
TAX
LDA  XVAL+l
$BC  WDR1IfT-l
STA RSINQ
TXA
LDX  R3IRQ
pRY
P RPLC4O
APLOZO DRY
LDA  14040.Y ;BULY
BEQ  RPLOSO
cLe
ADC  orfrY
STA  HEINQ
5.7 S 1]
LDA  14392.Y ,BULX
§EQ  RPLOSO
ASL A
BCC  AFLOIO
wx 0
RPLOJO CLC
ADC  OFTX
STA B4INQ
TXA
ADC  OFfFx+)
BTA  HIINQ
LDA  H4ING
APLO4C B8EC
SBC  MIIRQ 1TARX L
S8TA  HAIRQ 1BULX=TARX
LDA  HSIRQ
$8C  H2IRD :TARX H
3TA  H3IRQ
LDA  HEIRQ
cLe
Arc 4231 1254-23 SpOST
BTA  Vé2 ) OFFSLT
LDA  HSIRQ



ADC 0
BNE arLo€0

LDA velg
AND 2%
STA Velé
e RPLOT0
APLOSO LOA 40
STA  ve2
STA Ved
LDA velé
AD $283
STA  Vel6
K VI T
APLOCO LDA Vel
o 12
STA  Vel6
RPLOTO LDA  BEIRQ  sBULY
g
SIC  MMRQ  sBULY-TARY
c1c
ADC #1785  1200-23 8POST
3TA Vel : orrsey
APLOSO INY
sIY oml
crY  sTOP
BB RPLOSO
LA 40
STA  IRG2
APLOSO DO SEASN)L S NORMAL IRAD
Y

i

1PROCEDURE ROTATE

I1TAKES RLADINGS BLFORE TRIGGER

7 PULL AND MOVES THEM 5O THAT

1 THE CLDEST READINGS ARE TIRST.
1C18YS ROTATE

1A:RDGS IN BUFFERS ARE ADJUSTED.

ROTATE LDA
A
LDA
STA
LOA
nqQ
LY
BEQ
ADOR
ADSR
b
LOA
AND
[ 12°]
INC
INC

ROTQ10 LDA
STA
LDA
STA
INY
INX
[ 113
LoY

ROTO2¢ LDA
STA
1DA
$TA
INY
N

ROTOI0 LDA
AL
[ 12e]
iCA
BNE
BCC

ROT040 LDA
STA
aTA
wa
1A
$TA
INC
LDA
NID
TAY
LOA
AD
MO
LDA
CLC
ADC
A
STA
LDA
ADC
STA
ATA
INC

NOTOSD LOA
TA
L0A

1

54

b}
LASTSH+é
noT030
LASTSHS
ROTO30

arD, XLPB2O
70, YLPB20

1$70) . Y
HLDBUF*256. X

ROTO10

(1]

HLDBUF, Y
).y
MLDBUF*256.Y
sr0) .Y

ROTO20
LASTSH+?
A

ROTO70
LASTSH
ROTO4N
ROTGHC
(1339 4 11
7B

[ 2y]
4>xLPB60
srec

(143

e
LASTSH?
127

SHOTS
n
ROT050
e

)29
e

$ro

1144

40

trc

we

1143
(rB).Y
HLDBVP, X
(81D . Y

STA  MADSUT+120.X

N 127

SPL ROTOIO
Y 0
ROTO60 LDA  RLDSUT. Y
TA {3F8).Y
LDA  ALDBUT+120.Y
STA  uro.Y

b4

SPL  ROTOGC
ROTC70 PLA

| 37 WS}

nrs

WOTTRG LDA 86321  /REPEAT
o 0238 3 UNTIL
BNE WOTTRG ;s TRIGGER 13
nrs 7 RELEASED

WAISTL LDY

WHSL1) STA

WHSL20 LDA

#HSLIO LDX
WHSL40 DEX
BNL  WMILEO

BNE  WHSLIO
LDA #1713
S3TA  BIDel
LOA ¢
3TA 81D
LOA 2]
#TA  81D+d
81 4 430
#H3LS0 LOX 4258
wAsL60 DEX
BNE  WHSLEO
oRY
BNR  WH3LSO
DEC  DELAY
BNE  WMSL20
LYy 2
LOA 40
WiIL10 BTA  8ID.Y
oey
[ 125 WHSLI0
RTS8

!

JPROCEDURE MAIT

JCAVSES A DELAY

JBILDY WITH AN APPROPRIATE DRLAY

1C1ISR MALT
1A NONE
WAIT  LDX 288
WAIT) DEX
BNE  MWAIT]
bRY
BNE  WMAIT]
nts
SCINL LOA WPB SCH™ 4/0IK
STA  surrr
Ly ¢0
10A ($FD} . Y
STA  4F8 JCRUNCH CODR
DiNC $rD
LA $4)
STA  $1268
LA 429
stz smn

ADDR  $A3.1024

SCLOIO LDA  (4$PD).Y
STA (M) Y
DINC 41D
DINC A

G-10

WA

o $<2024

R 8CLOYY

LDA  SAd

o 2034

R SCLOLO

ADDR  #A3, 8192
8CLO20 LDA B 1CRONCH COOL

STA (83}, Y

DINC A

LA A

[~ NN 247 3% T

B $CLO20

LDA  Sad

e Pl

g BCLO2O

ADDR  8AJ, 8192
BCLOJO LDA  (4FrD).Y

o in 1CRUNCH CODB

B 8CLO4O

DING OFD

LDA  (§ID).Y

[ 27 S TN )

DINC §ro0

LDA  (#FD). Y

cLc

ADC #0192

$TA M

P SCLOSO
SCLO4O STA  (8AJ).Y

DINC A
#CLOS0 DINC &¥D

1A

o <1692

BNE  3CLO3O

LOA Al

oF 0216192

WL CLOdO

LDA 488

STA  $3248

LDA 432 1RAM

STA  gorPT

RTS

1 PROCEDVRR SEEVAL

HOVE VALUES FRON UNDER ROM

1 SINCE SHOTS WILL HAVE ALREADY
5 BREN INCREMENTED, THIS ROUTINL
1 MOVES THE HIGH BUFTER IF SHOTS
s I8 EVEN. 17 MOVES THE LOW
5 BDVFTER 1P 8HOTS 18 ODD
SETVAL LOA 1

PHA

LDA 454 1BELRECT RAM
3TA 3} 1AT SA000
ADDR  §FB XLPAZO

oY  ¢0

LDA  SHOTS

AND  8)

BNE  SERO)O

e #rc

SLEO10 LDA {re) Y
3TA 14392.Y

1Y

aNE  8AR010
e gre
INC  #rc

SLE020 LDA { e 4
3TA 14848, Y

wmy

MR SERO20
LA

$TA 3

[ 24}

tPAOCELDYRE COLORS
1CHANGES COLOR OF PART OF BITWMAP
JPOKE HOLD1 WITH BSTART LINE
1 POKE HOLD2 WITH # OF LINLS
1 POKE 81D NITH THE COLOR
COLORS ADDR #78,1024

WX  HOLD) ISTART LINB

LQ  coLo20
€OL010 JOR  ADD4O

DRX

s coLolo

COL020 LDX HOLD2  yHOW MANY
COL030 LDY 38

COL040 LDA 47D 1 COLOR
STA {sre), ¥
peY
ML COLC4O
JAR  ADDEO
DEX
BNE  COLJMO
RS

ADD4C LDA 47D +ADD &40 TO
cLc 1 §FB YOR
ADC  #40 1 NEXT LIME
TA T8
oA #rc




ADC 00
BTA  $FC
RTS
LI MATHPUNCTIONS
IMATHFUNCTIONS FOR BRM CARTRIDGE
RATH ISR UNTWOT
WA 4
STA 143
LOA 48
STA rc
RAT010 LDY 0
LOA  (sre),Y
BNE  MATO20
TS MO 8D ARRAY
RATVI0 Cr '3
BNE  MATOO
Y
LOA  (8rD).Y
ot ¢
B0 MATO4O
MATOIO INY 1ADD OFPIBT
(8r8),Y & TO MRXT
(174 1 ARRAY
ADC 07D i (DYTRS 2-
TAX 1 3) 10 PR
Yy
LOA e,y
ADC  4rC
2¢ G ) 4 }
STA  #rC
P MATOL0
MATO40 LDA  §7D ASSUME A
cre 1 2-DIN'D
AC 1 1 ARRAY
STA  MHOLDAD ; WHERE 137
oA #FC 1 DI HOLDS
ADC 40 ; BACH SCORR
STA  MOLDADe)
1ox 10} 13CORE ¢
BLO  MATOSO
MATOS0 LOA  HOLDAD  ;ASSUNING
cwe 7 18T DIM
ADC 20 ;18 4,
STA  MOLDAD  ; ADDING 20
LDA  HOLDAD+1 ; (4°%) WILL
AC 1] 5 I
$TA  HOLDAD+1 ; NRXT $CORL
oLx
BNE  MATOSO
i
1STEADY POSITION SCORZ
MATO60 LDA  #12¢ ;povsle X
STA  HOLD 1 RLADING
JIR NXAD) O
sec
[ T Y- 4]
cLe
ADC 41
[} 4 0?2
PSS MATOT0
LDA #2988
TAY
JSR  FLOAT
JMP MATORO
MATO70 PHA
JsR  sTDLV
LDX  HOLDAD
LDY  HOLDAD+}
ISR PALMEM
e sre
LDA  $FB
STA  Walre
oA #1C
STA  TINMEZS
LDA 40 N0 DOUBLE
STA  MOLD 1 Y READING
PLA
JESR TRV
ISR PAITA2
LDA  ¢<.ONST
LBY  4sComst
ISR ARMPAL
ISR ILTPLY
JER  PAITAL
DA  MLDOAD
LOY  MOLOADel
ISR MEMPAL
ISR ADD
MATO00 LDX  HOLDAD
LDY  MOLDAD+I
ISR PALIMEM
[
JAINING SCORE
]
LDA 4120 sOOUBLE X
STA  HOLD ; RRADING
Jsh NEXTAR
e

L1 I ] ]
cLC

ADC 0]

or 0

BC8  MATOSO
LOA #2388
TAY

JBR  FLOAT

InP MATILO
MATO90 STA  R3IIL

ISR AVG
TYA 1AVG X Lo
cLC
ADC  OrPX
TAY
TAA JAVG X AIaH
ADC  OFFX+)
TAX
TYA
(454
ADC  WDRIF?
ITA  TLNOP
TEA
ADC  WDRIPT+)
STA  TRMPeL
wx
LDA  LASTBH¢Y ;TARGEY X
ASL A
BCC MATIOO
10
MATION SEC
I TRO 1BULLRT X
TAY
XA
I TRl
$TY  HOLD)
STA  HOLD1*)
JSR  FLOAT
JSR  PAIPA2
LbY WOLD1
LA EOLD)*)
ISR PLOAT
ISR aLTPLY
LDX  HOLDAD
LDY  HOLDAD¢l
ISR PAINEM
INC  eTE
oA 40 1NO DOUBLE
$TA  MOLD 1 Y RRADING
ISR AVC
TYA
u“w$
ADC  orFrt
cLc
ADC  TRAJ

BTA  TEMPe2
LOA  LASTAHe4 ;TARGRT Y

ec

BBC  TEMP42  ,BULLET Y
TAY

oA &0

[ 3 14 (14

7Y  WOLD)
STA  HOLD1+1
ISR PLOAT
JSR  FAITA2
LoY  BOLD)
LDA  ROLD1e¢)
ISR FLOAT
JAR  MLTPLY
JER  PALTA2

LDA $<CONSQ
Y #>CoNsQ
JSR  MEMTAL
JSR MLTPLY

JER  PALTA2

LDA BOLDAD

LDY  ROLDAD+1

ISR MRAFAL

JN ADD

wa 102 17AL s1QM
N 0127

8TA 102 IABS

JER  SONT

MATI10 LOX  MOLDAD
LDY  HOLDAD*)
JIR  FAIMER

L
1TRIGGER SQULELIL SCORL
H

JSR NEXTAR
(= S 1]
BN MATI20
LOA 4238
TAY
JSR  TLOAT
I MATINO
MATI20 JSR RANGE
LDA  NsILL

G-11

PHA

WA thas

HA

e

DA  ¢0 180 DOUBLE
BTA  BOLD 1 Y RBADING
JSh  RANGR

ADDR  §FD, YLPAGQ

LDA  #0

STA W

LA 2

STA  srC

JER  RANOLO

ISR PAIPA2

LDA  §<Count
Y  #rcoNst

ISR MENFAL

IS WLYPLY

ISR PAIPA2

PLA

MTA  TLGS

PLA

STA  wWslgR

LBA #1120 1DOUBLR X

STA  BOLD + REBADIWG
ADDR  §7D, XLPASGO
JIR RANOLO
JSR ADD
MAT1I30 DX OLDAD
LOY  BOLDAD+1
JIR  FALRM

i
1SHOT LOCATION BCORE
!

LOA  LASTEM
or #2358
BFE MATLINO
TAY

ISk FLOAT

MATIE0 ISR NEXTAR

WTIS0 LDX  MOLDAD

ISR TALMEMN
oA TRP 1% AVO
LSRn TLMP+)
ROR A
LDY TEMPe2  4Y AVE
IR TLOAT
RTS

NEXTAR LDA  HOLOAD 188T VP
cLwe 1 FOR NEXT
ADC (1} 1 RLRMENT
ITA HOLDAD 1 1IN ARMAY
LOA  MOLDAD?) 4 =--
AC 0 3 ===

STA  ROLDAD+l ; =--
NXA010 ADDR 6FD.XLPB6O
LDA  SHOTS IMRICH

AN $] s LIGHTPEN
BNE  WXAQ2¢ 1 BUTTER?
LOA  #1D

(2%

ADC #1230

sta  sro

oA #re

Ae 40

STA e

WXAC20 LOA  MOLDAD

JIR MEMPA)
JSK vwrLOT
LDA 100
STA
STA  NaILR
wa 101
1TA  rc
stA 2
rrs

MoL2  Wx  #
BT HOLD
PL ML2010
AL A
BCC ML2030
Imx

ML2010 NTS

sCONITANTS (AND CONSTANTS SQUARED)
1POR SCALING THE Y COORDINATE
14320/23.9)/71200/19.95)
11,33 « 139,170,61,112,164
71.76 = 129,225,71,174,20
1320/200
11.6 = 129,76,204,204,208
12.9¢ = 130,163,215,10, 61
CONST .DYTL 129, 76,204,204,209
CONSQ .BYTE 130,143,215,10,61
ADJLOC LDA N

$TA HOLDAD




AD2010

ADC020

ADI030

ADJO4O

ADJOSO
DLV

100 1% VALUR

LASTSHe: ;BULLRT X

10 1Y VALUE

orry
LASTSH4Z ;BULLET Y

e ur

410 1 BMOT LOC
1 scone

TEMP+1,X BULLET X

orrx
TERP41,X

orrx+l
A

TEP+) . X
TEMPL. X
INTO+1.,2
INPO24+1. X
LASTSHe)
TR *2,X JBULLET ¥

orry
INPO+2. X
1Mr0242,X
LASTING2
RADEZAR

1981 UP
i POR WRXT
410 1 AlvaNG
; BCORE

STDL1O LDA

STOLIO OO
8Q

STOLIO JSR

$TDL4C PLA
[

3TDLSC LDY

oLY

STA
AvVe LDA

8TA
ITA
LDA
PRA
LDA
YA
Loy
AVGO10 LOA

svmx
UK+
MOLD)
ROLDY
1

54

1

TIiNES
ro) . v
#oL04
sTDL20
"OLDI

0128
SOLD4

@OLD3
STDLIO
nOLD4
(L]
BOLD4

wL2
BOLDY
BOLD2
SV
s
SUMX ¢
8oLD2
UMx+1

102 1PAL S10M

104 138

rc
(610), Y

G-12

AVG020

AVGe30

AVGo40

AVG0S0

AANOIO

RANO20

RANOIO

WANOLO

RAHOSO

RADOL O

RADO2O

RADQ3 O

ML2

S0
X

UM}
N0(¢)

AVGO20
we
AvGo10

b
(3528
AVGO4O
ns1sR
UM
AvVGod0
AVGOSD
[

us1tt
SO

SUNX+)
40
X+l
#0LD1
AVG030
Lol
HOLD1+}

"0

[ 12¢13
4293
TiNzs
1

434

1

[ 144
(8101, Y
TInRS
RANO3O
TInLS
nsree
RANOLO
nsite

RANOS D
e
RANJ20

1
usIlL

TIvRS
MUL2

T LOAT

40
LASTSH+1 1BVLLRET X

A
RADO10

<«oLd

cooed

(L

LASTSH¢3 1TARGLT X
A

RADO20

cooty
copey

cootd
conke
Co0L3y
FLAOAT
FAIIA2
©ODL3
cootd
FLOAT
MLTPLY
FALSC
40
LASTSH42 JBULLET Y

LALTIH+4 ;TARGE? Y
RADOJIO

oo
coned




LbY CoDL}
LDA  Cookd
JSh FLOAT
JSA WuTPLY
ISR PALFA2

ISR MEMFAL

JSR MLTPLY

LOA  #33¢C

Ly

I8P MEFA2

JSR  ADD

LOA 102 1TAL BlCW
AND  $127

STA 102 1ABS
JIR SOMT

R18

-8¥D

118  BHOTOROUPS
1SHOTGROUPS 1IN BRM. 3400.7XT
1PROCEDURE BXPTAR
1POKE HOLDI, TARY. THR CRNTER OF
s THE TARGE?T 18 PLACRD AT 160,100
1 1F THR CLNTER OF NALS OFFSRTS
1 ARE CMAPGED AGAIN, A WE® START
7 MUST BL CALCULATED A8
5 (166-CFT*FACTOR, 100-OFF *FACTOR ) .
1 BXPDATA 1S SPRITE POINTER,
1 BTARTX, STARTY, FACTOR.
EXPTAR LDA  #0

STA  XVAL¢l
$TA  §30D
STA  CHOICE
LDA  HOLD)
AND na
t 114
¢ [ 2}
AL A
ML A
TAY
L0A  EXPDAT+1,Y
S$TA  XVAL
STA  HOLDX
LDA  EXPDAT2.Y
STA  YVAL
LOA  EXPDAT+).Y
STA  cOopL2
LDA  EXFDAT.Y
LoY "
LXPOLD ASL A
ROL 450
DEY
T EXPO10
STA $5¢C

EXP020 LOY 40
LXP0OI0 LOA 8

STA  KOLDA
EXPO4AO0 LDA 4120
STA  COO0El
EXPOS0 LDA {85C),Y
ANZ  CODLI
s Exr070
LoA  cooe2
STA  CODE)
ITA  coDLd
LXPOEO ISR BITPLYT
DINC  XVAL
oge covLd
R EXPOGO
DA XVAL
ine
s8¢ copr2
$TA  XVAL
LDA  XVALel
38¢C 0
STA  XVAL+)
LOA  cooR2
$TA  CODR)
Ine YVAL
oLC  coped
SNL  EXPOS0
LDA  YVAL
ine

8xXP070 LDA  XVAL

cLe

ADC  cope2
STA  XVAL
DA  XVALe]l
ADC L]

ITA  XVALY)
LS8R coDEl
L BXPOSO
Ny

cry 463

[ 14] Lxrosd
CEC  HOLDA

OB MXPOeO
LDA  ROLDX
STA  XVAL
LDA #0
STA  XVAL+)
LDA  YVAL
[ 24 BHTCT0
ADC cone? BHTO00
STA YVAL
e BXPO3Q
RXPOSO LDA  ¢SC 150 MBTER
OF  $<249¢ : TARCEIT?
BNE 2XPOSO
LBA 45D
(= 4 422496
e [3ed 11]
ADDR  $5C, 2860
LDA (21 33 BRT090
STA  XVAL
STA  MOLDX
Y.V U ] ]
STA  XVAL+)
LOA  46¢
STA  YVAL
e 0020 SNT1I00
LXPOS0 RTS
LXPOAT .BYTE 39,113,.66,2
41,114, 26,4
35,127,613
36,116,400, 4
37,108,28.5
38, % 4,6 SHT110
1
TPROCEDURL SHTGAP (SHOTGROVPS)
iPOKE $FD WITH BTART ADDAESS.
; POKE HOLD), TAR$ (ADD 128 17
5 OMLY HIT/Mis$S INTO 18 DESIRED.)
;1 PORL HOLDA, WITH ¢ OF SHOTS.
1 AT END: BITE, M1SSRS ARE SIT,
; HOLD) MILL MAVE ¢ UNGAAPHASLL
1 SHOTS, MOLDZ NILL HAVE TOTAL
: @ SHOTS FIRED AT THIS TARGLY
SHTCRP LDA 0288
STA  CHOICE
LDA #0
STA Hlts
ITA nissts
STA  BOLD)
STA  HOLDZ
STA  HOLDY
LDA  MOLD)
AND "
TAX
sec
38C [2}
AL A SHT120
ASL A
TAY SHT130
LDA  EXPDAT+I,Y
STA  COOL2
31X COOE)
crx "
| 14 ] BHTO10
L3R copeE2
SHT010 LOY 4§00
LDA #2858
SHT020 STA TR, Y
DRY
BPL  SNTO20
LDA 1
PHA BHTIA0
LDA 854
TN 1
SHT030 LDY  #0
Loy (),
ND O 127
cxp  CoDERL
B¥E  BHTOT0
INC  MOLD2
DA “urn).y
| )4 BAT040
mc MITS
ny PIHT050
SH...J INC  NKISSLS
SH1USC LDY &4
BHTO60 LOA (sr9).Y
STA LASTSH,Y
DRY
BrL  BMT060
PLA
rHA
27A )
LOX  4<TEMP 4100
1oy [23i74
ISR PAIMEM
ISR RADERR
JER FALTA2
LOA  4<TEMP+100
LpY Hre

G-13

ISR
I

crx

crx
| 1 ]
Loy
1213

TA

114

re
LASTN+) ;BULX
[ 1]

A
sarioo

sro
aro

we
"
CODR2
XVAL

1o
XVAL
XVALe}
sre
AVAL+L

SHT110
XVAL

4160
XVAL

AVAL+]

TMP. Y
LASTSH+2 ,BULY

LASTSH¢4 :TARY
sro

114

(14

1143

CODE?

YVAL

MTILO
YVAL

4100
YVAL

YVAL+1
"0
YVAL+]
SHT180
#1746
IATISO
24
PHT1SO
HOLDY

LM, Y

HOLDY
SHT160




SNT130
SRTI4&0 LDA
CLe

STA
LDA

TA

L d
SRT170 PLA

SET180 LOY
SHT190 LOX

BAT200 38C

SHT210 ISR

STA
nc

STA
pec

INY
INY
TYA

SHT220 LDA
oo
3EQ

BNE
LDA

| 11
nc
e
S$HT230 INX

SHT240 JBR
TS
BITPLT STY

BTA
STA
”TA
STA
pLO20 LDA

X
PLOJO ASL

oLx
st
STA

PLOGO LDA
cLe

TA
LDA

STA
ex

LDA
AND

hoLD)
e

(1)

$FB
SFC

1]

src
HOLD{
SNT170
SHTOYO

1
HMOLDY
SHTI00

114

"0
P, Y
0259
BRT240
(14

L3
BHT200

”
XVAL
HOLDA

"0

3NT210

LW, X
0259
SHT190
sre
SHT230
TEMP+), X
src
SHT230
T X
TLMP+), X

SKT220
EXPTAR

YVAL
d240 JINT(Y/0)0320
(2]

A4

n
ro
e
mt
e

rLO40
XVAL 10 INT(X/0)
1240

ADC IO
STA W0
LDA XVALel
ADC TR
CcLC
ADC 0192 ;+0192
STA ¥R
bA YVAL 1Y ND 7
AND "
TAY
LDA  XVAL 1% ND 7
A 97
[ 3 { W TN
WA
BC
”]me 17-(X AND 7}
TAX
wa
crx 40
38Q  PLOGO
PLOSO ASL A 1381~ (X
[ 21 1 ND M)
e PLOSO
2L060 31t CROICE
L PLOYO
ORA {ro) . Y
e PLONO
1070 2O {§7D). Y
PLOSO STA sm .y
LDY MOLDY
RTS
END

IPROCEDVRI AISCOR

ITH1S VROCZDURE CALLES THRE AISCOR
1 PROCEDURE OB CHOBK1. THR ONLY
; RRASON IT 18 MERL 18 BICAUSE
; THRE INITIALS BUTFLR 1S UNDER
1 ROM AND ROUTINES RUNNING OFT
1 THE BPROM CANNOT BANK OUT ROM
5 WITHOUT CRASAING. 1T MOVES
1 THE INITIALS BUFFER TO TRWP
1 BEFORE CALLING AND MOVES IT
1 BACK AFTER THE CALL. COODS!
) AND FAl WUST BE SET (IF APP.
1 BEFORE CALLING TMIS ROUTINL.
KISCOR LDA b

PRA
LDA 484
STA 1
oy M
HIS010 LDA  INIBVY,Y
STA  TLO.Y
pey
BPL  HIS010
PLA
3TA )
LOA  #24
BTA 49160
JaR  BELSVD
oYy 479
HI8020 LCA  TEMP.Y
STA  INIBUP.Y
224
BFL  HIBO020
nes
.orT  LIBT
IND
*=32768
IMLCHOBK] . TXT
I CTRMOV
I RANDOM
JMP  DODATA
Jr  GRTXY
JHp HELPSC
Jnp  REKRLP
Jnr YRANO
e DESCRP
JHp  HISCOR
.LIB MACROS-VARS
.M
.0FT MOL
BANG  e341S
DSADLE =340)
ENABLE ~3400
BOTTRG =)412
ROTATE =)406
WAIT  =3410
WHISTL «34)¢
PAGHUN «8916]
LETHL ~4910¢
.L13 CTRMOV
SCTRMOV IN MLCHOBK] . TXT
CIAMOV JSR  ENABLE
LDA &0

BTA  HITLPR
STA  MUMA20
#TA  WUMR20+1
ITA  NUMRED

G-14

cTROl10

cTRO20

CTRO3O

CTRO4O

CTROGC

CTRO1C

CTROSO

CTROPO

(24 981

CTR110

EEEEREERRREES

&
»

LDA

3TA
BTA

ADC
TA

cLC
ADC
STA
S$TA
LDA

0 (DAR SORT

1GRT SPRRD

1ADD TARGET
XDRIFT ; OFFSLT

wIND 1TVLL OR

432 1 RALP VALUR?
CTROE0

WTABLE, Y

A

A

A

A

CTRO070
WTAMLE. Y
(28]
wrire
wIND ) WRGATIVE
CTROS0 , DIRRCTION?
WORIPTeL
4258
WORIPT
WORIP?
YDRIFT. X
TRAJ
TINEPL. X
(3¢ Y97
CUrTr
INSTK. X
CTALl0
ROLD)
v, X
HOLD2
NOVESP
PAVOLD
orrsck
CTRI 00
(231
vell
Vel

(1]

[ g £ 143
vell
HOLD)
(24 381

velé
1254




cTAl20

CTR13C

CTR140

(22 PR 1Y

CTRI6D

CTR1T0

CTR1 00
CIR1 90

CTR200

vele 1TURN OFF
4254 1 WULTICULOA
vels ;1 POR SPR O
[32) RULLET

(224 1MRD ARAY

IRQ2 1MO CHECK

1 FOR
CTR130 ; COLLISION?
Vel 1TURN ON FOR
" ) COLLISION
v+l 1 CHRCK

IRQ ICHECK FOR
092 1 COLLISION

ve2l 1 TURN OFF
2% 1 BVLLRT

A
src

#<INFO
121
e
$1INFO
L2144
$3COL
384

49
CODE) 12° (1T SPRY)
” IHIT SPRE

cooe2
coutd

CTR1C

coot)
CTR160
(1

coor2
CURTAR
TARNUM, X
CTRI00
20
CTRI®0
niTs

40
TARNUM
(3re) .Y sTARGET ID
LASTSH.Y

XVAL*Y
A

XVAL

A

(8r8), Y s8ULX/2
LASTEN, Y

TVAL
(8FD). Y JBULY
LASTHH. Y

sreciL.x
sreciL
CENX, X
CENX
CENY. X
SENY

A JPOR SPR XY
Vell
A 1PUT RIGH?

s X IN
CTR200 1 CARRY

A IMIGHT X

CTR210

CTR220

CTR230

CTR240

CTA2SO

CTR26C

CTR26S

CTR270

CTR200

CTRISO

oL

STA
STA
CLC
ITA
STA

M
cLe

TA

STA

STA

LDA
LOR

IADD CRNTRRA X
CENX 1 OITIRT
(3r8), Y 1TARX/2
LASTEN. Y

ValLLX

JADD CRMTRR Y
CENY 1 OFFSET
{IFB). Y 1TARY
LASTSH, Y
102 118 THIS SHOT
(L] 1 A REPRAT?
CTR220
s 10TORE 1IN
WD INTO
BUPTRR

[[:2¢8 1]
RECORDS
aILY HAVE
ORIGIMAL
SHOT)

-
a
cemmmes

XVAL 1PUT UP CROSS

veze 1MVLTICOLON
(2] | HMODE ON

[ 23 JWHITE

1RQ2 1DON’" T
e 1 DISPLAY
CTR250 ; CROSS?

CTA240

LASTSN

CTR250

ve2l

41

ve2l

$3C0L iMAS CLOIEST
HOLD) 5 TARGET NIT?

CIRI$0 YIS
CURTAR

CTR260

SPECIL. X

464 1REVERSE

CTR260 ; DIRECTION?
INETK, X
4288

[2}

INSTE. X

8weciL

CTR2ES

CTRIO

32 .8 STHIS
CTA290 ; TARGET XORE
(2% ]  THAN 1 PPR?

CIRI70
HITSPR  ;TURM OFF ANY
4288 1 TARGET PAL-

G-15

(24311

1]

g3

CIRIO

113113

-
-»
>

CTRI20

3B

CTRIIG

EE38EY

CTAILO BIT

CTRISO LDa

CTRIEO L3k

CTRAT0 JSh

CTRIN0 LDA

CTRINO BTA

CTR40C 31C

CTRIL10 LDA

CTR420 LDA

CTR4I0 AND

CTRE40 LDA

CTRI?0
(%)
4129
CooRl
Vel
cooel
CTRI6O
TARNUK
127
TARNUN,
CTRISO
CTRIe0
PRMAL
CTRITO
o)

CIRISO
ROTATE
3HOTS
e
0282
180
Mors
MAXSHT
CTR4O0

CTRE$0
$632)
€Ha
CTR4I0
(%1
PITAT
CTR4SD
HTICR
CTRE0
cTRO20
”
CTRESO
ve2l
4254
CTRALD
WHISTL
arrscn
254

1 VIOUSLY H1?

1 BPECIAL
s COSS?

1n1ss?

11P ART APTEA
1 RACH TARGET
+ LEAVE 1T VP
1TVRN OFT

1 BIT TARGRT
1 .

188Y UP 10

5 TV QOFF

7 MIT TARGET
18700 RIT

! TARGRT

:CHECK FOR
7 PRMNALTIRS

1SPRITE MUST
;1 DL ON

11T TARGET
X

1MUST BL LRSS
1 OR BQUAL

Y

1BRRAK KRY
1 FLAG

1HHINTLE
1 PLAG
1SPMITE ON?

1CLEAR FLAG




. STA  OFFSCR 2 [ ) 150 W 1 {4

CTR430 LDA  OFFICR BNE  PAUOZD Q@ STOP+)
BOR 0233 cLe CC  DaDOLO
D ved) ars Rrs
STA Vel CLOSES LDA #2388 S PROCRDURE  AANDOM
cc STA  BOLDA  ;LOW DISTANCE 1POKE STOP WITH TMR STAATING LOC
JSh CESPCL LA 12 1IN STACK (X~START-~16313)
BCS  CTRAGO S3TA  COOR1 18PRITR COOR ) AND 16€324-0000X WITH THR DATA
N CTROIO STA  TARNUN ; POR MHISS ¢ 1TEmS. POKR NOLD),ROLD2 WITH
CTREEO LDA IRQ LDA  XVAL+L 1 ADDARSS OFTSRT OF DATA TO B2
AND 413 LR A 1 NOVED.
STA  IRQ DA XVAL RANDON LDX  ST0R
MOVE I3, TAAORD ROA A ADDK  $7D, $2400
Y 40 STA  WOLDX  sBULLET X MNOLO JBR  WCDAT
LDA  (#FD).Y LA ¢0 DA 16328,.x
[ 11 8TA  MOLD) Ml RANO2O
B CTR4I0 STA  WOLDY JSR  SEARCH
DIRC TARORD LOX 414 wx
CTR470 DA  #0 CLOO1O LDA Vel ISPRITE ON? Mg AANOLO
LDY  PATA? AND  CODB) RANO2O LDY 40
JSR 8§83 322 CcLO0SC LDA €238
nTe LDA  vel, X 8TA urp).y
CESPCL LOA  IRQ2 IRETURN WHEN agc R?S
Ml CRSPI0 ; MO TARGRTS 08¢ YVAL SEARCH BTA WA
AD 064 P 2 ¢S CLO020 STX  SAd
820 CKSPUO BOR #2335 wy
WA vl c1c wx 0
AND 4234 ADC 01 o 40
BNE  CESP4D €LO020 STA  ROLDY  sTARY-BULY BBQ  RANDEC
CEsSP10 BCC  CERSPNO LDA Vel RANC3IO LDA (re).y
CR3r20 LDA  IRQ AND  coorl DINC ors
ND 0192 (324 TAX
BNE  CRSP20 BEg  CLO0IY RANC4O LDA o3
CK3P0 SEC s8¢ cLe
RTS L0030 LDA V. X ADC 414
CRspr40 CLC ROR A STA s
RTS nc A erc
NOVES? LDY 414 38C  HOLDX ADC  $0
wx ¢ BC3 CLO04O ITA  #rC
oA 128 BOR  §255 beY
STA  MOLD cLe ANE  RANO4O
MOV010 LDA ve2) ADC vl LDA {(Irs) .Y
AND  MOLD CLO040 C1C SPL  BAXOSO
BEQ  MOVOE0 ADC  ROLDY 1XDIF+YDIF DINC 87D
LDA  INSTR.X ;STATIONARY? ROR A 1 {KDLIF*YDIF) /2 RANOSO DRC A
BIQ  MOVOEQ CF  HOLDA BB RANOID
DEC  CDLITK,X :mOVE 17 BCS  CLOOSO RANO6O LDA (378} .Y
BNE  MOVOE0 STA  MOLDA STA N
DA  MOLD 81X HOLD) STA uwrp).y
AND  OFTICR LoA  codel ny
BNE  MOVOE0 3TA  HOLD) RANGTO LDX 414
LDA  DLSTK. X CLo0S0 LIR  codEl RANCSO LDA rs) .,y
STA COLSTK, X bEx 3TA [£14-108 ¢
1DA HOLD 1 CHECK bex Ny
AND  velé : RIGHT X BNE  CLOOlO DRX
LG MOVO20 ibA  KOLDI BNE  RANOSO
A ¢ LSk A DEC A
MNOV020 S3TA  HOLDX RTS8 MR AANDTO
LDA  IMBTE.X ;ADD WTABLE .BYTE 0.16,17.33,49.66,66,0 oA [{12 2084
STA  HOLDY 7 INCREMZNT BYTE 0,17,3),50.66.83.115.0 BPL RANOSO
cLc CBYTE 0.17.49.66.99.116,140.0 STA ro) . Y
ADC V.Y SBYTR 0,33,66.0),116,148,101,0 1y
STA V.Y SBYIR 0,33,66.99.140,181,2198,0 MANOSO TYA
1DA 0 SBYTE 0,43,0),132.181,23],240,0 (174
| 251 HOLDY JINCREMENTCC? NOAMMO .BYTE ADC oro
Pl mOVOI0 €0,102,102,102,102,102,60,0,102,102,102,10 $TA D
DA #28% 2,102,102,40.0.126 LDA  sre
NOV03I0 ADC MCLDX rTe ADC 0
Mo MNVD4O 24,24,24.24,24.24,0,0,0,0,0,0,0,0,0,60,102 TA re
LDA  HOLD +102,102,102.102 10X 4A¢
ORA  Vels B 2411 RTS
STA  vels €0,0,126,96¢,96.120,96,9¢,96,0,0,0,0,0,0,0, WHCOAT LDA  4<DITEMS
LOA V.Y 0,0.24,60,102,126 (374
[= N 13 B 2511 ADC  BOLDI
BCE MOVOSO 102,102,102,0.99,119,127,107,99,99,99,0,99 STA  §FD
I HOVOED «119,127,107.99. 99 WA DIt
MOVO4d LDA  WOLD . ADC  HOLD1+1
LOR 923 99,0,60,102,102,102,102,102,60,0 S3TA e
AR Vels L [ 3¢
STA Vel .0rt  WOL 12ERO DATA {0-16)
LDA V.Y .L18 DATAITEMS DITERS .BYTE
o 410 JDATAITENS FOR BRN PROGRAM 1,0,180,8,37,12,293,0,0,0,¢,0,0,6,15,2%4,2
BCE MOVOE0 DODATA JBR  WHCDAT L1
MOV0S0 LDA  HOLD LA  ¢<DITRNS JENTENDED PARTEST DATA {17-113)
ORA  OFTICR cLC -BYTE 1,141,199, 1, 41,204, 10, O,
3TA  arrsca ADC  8TOP 0, 0. 1,284, 0, 12, 36,284
novose DEY TA  sTOP -BYTE 1,107,180, &, 3), 12, 16, O,
bRY LDA  $>DI1TRMS 0, 0, 4 0. 0, 6 15,284
LS HOLD ADC  sTOP+l BYTE ), 93,140, 5, D0, 12, 10, O,
DEX STA  sTOPY) 0. € 5 1, 0, 6 16,284
BT NONOLO ADDR 91D, $2440 CBYTE 1,193,189, 1, 41,204, 10, O,
Ris 1wy  $0 0, ©. 1,234, 0, 12, 36,284
PAUSE LDA IRQ 1TRIG PULL DOD010 LDA um .,y BYTE 1, 75,180, 4, 37, 12, 16, O,
AND 44 STA 470) .Y 0, 0. 4, 0, 0, 6 15,284
BLQ  PAUOLIO DINc s CBYTE 1,149,140, 8, 30, 12, 10, 0,
144 pINc  orp 0, 0. 5, 1, O, 6, 16,15¢,25%
nTg ibA  #rp 1LRVBLS )-4 (114-224)
PAUOIO LDA 4466 Cup  sTOP SBYTR 2, 0.16%, 1, 39,204, 6, O,
PAVOIO SEC BCC  DODOYG 0. 0, 0,2%8, 32, W4, N

G-16




.BYTE 0.149, ), 40,204, 0, O, BYTR 2,243,152, 2, 41,204, 18, O, JAYTR 1,237,113, €, 39, 12, 12, O,
0, 0. 0,233,232, o, 3,24 0. 0, 1,33, 0. 0, 0, 5. ). 3. 6 16,140,140

LBYTR 1, 0,159, 2, 41,204, 11, O, BYTE 219,148, 4, 36, 13, 10, O, 18CRREN 14
. 0. 1,284, 0, 12, 37.,2%¢ 9, o, 3,353, ¢, 6 13,254 LBYTE 1,108,113, 6. 30, 12, O, O,
syrz 1, 0.170, 3. 3%, 12, 13, 0. JATTACR/ASTREAT 1 (912-1086) 0, o0, 5, 1, 3, 6 16,130,288
0, 0. 2,284, O, & 13,284 15CAREN ) -RMND
BYIE 1, 0,160, 4, 3¢, 12, 16, O, LBYTE 1,147,118, 6, 38, 12, O, O, .LI1® REKERP
9, 3,258, O, 6. 15,184 0. 0. 8, 1, 1. 6 16,136,400 ARKRRP LDA  #0
1, 0,150, 8, 37, 12. 19, O, 1SCABEN 2 ISR BRTMAM
0, 4, 0, 0. 6 15,254 JBYTS 1,233,118, 6, 30, 12. 1%, O, LA 41
.BYTE ), 0,340, 6, 30, 12, 21, O, 0. o, . . . & 16, O wx
0, 0, 5, 1. O, 6 16,234,298 LaTTR 1,131,130, 8, 37, 12, 12. 0. Y 03
JILEVELS $-9% (223-912) o, o, 4 & 1, 6 15, O Jen IRTLYS
LBYTE 1,243,152, 2, 41,204, 8, O, SYTB 1, 19,118, &, 38, 12, 10, O, Jsh oesN
b, 0. 1.2%, 0, 12, 37.28¢ 0. 0. 8 1, 1, 6 16,130,230 8Cs  BODISK
LBYTE 1,131,160, 3, 38, 12, 10. O, $SCRREN 3 1bx 41
0, 0, 2,25, 0, 6 13,28 LBYTE 2,171,130, 8, 31 12, 8, O, JSR  CHROUT
BYTE 2, 49,163, 1, )9,204, 6, O, o, o0 4 0, 2, 6 13 8cC DISKON
0. 0. 0,235, 32, 34 M .BYTR 65,143, 4, 3¢, 12, 8, O, woDISE LA N
TR 97,163, 1, 40,204, 6, O, 0, 0, 3,285, 2. 6, 15,136,1M Jsk  CLOSR
0, 0, 0,233, 48, O, .28 1SCRBEN & IR CLACHN
LBYTE 1,130,160, 3, )3, 12, 10, ¢, YTR 2, 13,130, 8, 37 44, 16, O, LDA  #0
0. 0. 2,2%. 90, 6 12,20 . 0 4, 0, 3 6 13 TAY
LBYTR 1,291,118, 6. 30, 12, 16, 0. JSYTR $9,143, 4, 36, 12, 16, O, ISR PLOAY
e, 6, 8, 1, 0, 6, 16,288 e, 0, 3,288, 2. 6, 15,101 N YANO4Q
BYTE 1,219,348, 4, 36, 12, 12, O, JBYTE 1,211,160, 3, 3%, 12, 12, O, DIsSROM LDA #1
0, 0, 3,235, 0, 6, 15,254 e, o 2,23, ), & 13,10 Jsn ClLost
LBYTE 1,193,130, 8, 37, 12, 14, O, LBYETR 1,103,145, 4, 36, 12, O, O ISR CLACRN
o, 0. 4, 0, 0, 6, 15,254 0. 0. 3,235, 1, &, 13,136,180 ADDR  §AS.31
OYTE 2, 49,165, 1, 39,204, 4. O, 1SCRERN S LDA  032-31
0, 0, 0,255, 32, 4, N JAYTR 1,283,160, 3, 3%, 12, 8, O, STA  LRNITR
} 2211 97,168, 1, 40,204, &, 0. 0 0, 2,25, 1, € 1, O JR  LETML
0. . 0,285, 48, 0, 34,234 .BYTE 1, 43,182, 2, 41,304, 6, O, YEBINO ADDR  8A3.82
LOYTE 1,219,148, 4, 36, 12, 12, 0. e, 0. 1,2%¢, ), 12, 37,1410 LDA  $83-32
0. 0, 3,2%5. 0, 6, 13,234 1SCRLEN € £TA  LRNITR
BYTEZ 1,195,130, 5, 37, 12, 14, 0. .BYTE 1,101,160, 3, 3%, 12, 12, O, Jsr  lLETML
0. 0. 4 0, 0, 6 15,2%4 €, 0, 2,2%¢, 1, ¢, 13,13 wx 'y
LDYTE 2,243,182, 2, 41,204, 10, O, LYTR 1,281,182, 2, 41,304, 0, O, JSR  GKRY
0, o0, 1,25 0,612, ¥ ¢, o0, 1,2%4. 1,12, 37,13 8Cs YEMO010
LBYTE 193,130, S, )7, 12, 1%, 0. LBYTR 2, 41,168, 1, 39,204, 4, O, ADDR  SA3.33
6. o0, a4, 0. 0. 6, 13,2% Q. 0, 0,255, 33, 24, M LDA  #34-33
LBYTE 1,209,148, 4, 36, 11, 12, 0, LBYR 09,163, 1, 40,204, &, O, BTA  LENSTR
o, 0, 3,255, o0, 6, 15,254 o, o0, 0,255, 49, 0, 3,132.130 JSR  LETHL
LSYTE 2,131,360, 3, 38, 1z, 20, O, BYTE 3, 47,182, 2, 41,204, 20, O, Lox ¢’y
0. 0, 2,25, o, 6. 13 e, 0, 1,2%¢, 3, 12, N7 JSR  GKRY
.eYTe 231,118, 6. 38, 12. 20, O, LSTTE 109,192, 2, 41,204, 20, O, BCC  YRSNO
o, 6 5 1, 0, 6 16,2% e, 0. 1,2%4, 3, 12, TEMNOIO0 LDA  485-84
LAYTE 2,243,182, 2, 43,204, 16, O, YTE 19,160, 3, IS, 44, 20, O, STA  LRXITR
0, 0. 1,2%, o, 2. O 0, 0. 2,2%., 3, 6 13,140 Loy 40
LBYTE 219,148, &, 3¢, 12, 16, O, LBYTE 3,107,152, 2, 41,204, 8, O, 1oA  $PD
0. 0. 3,288, 0, 6. 18.2%4 0, 0, 1,28, 2,12, N or  'u
LBYTR 3, 49,365, 1, 39,284, 132, O, .8YTE 207,163, 1, 39,204, 0, 0. BIQ  YBNOZ0
0, 0, 0,255 22, 24. ¢ 0, 0, 0,285, 3, 24, M ory
BYTE 97,168, 1, 40,204, 12, O, YTE 253,165, 1, 40,204, 0, O, YA
0. 0, 0.28%, 40, 0. M 0. 0, 0,255, 50, O, 34,136,130 ISR PLOAT
LAYIE 243,152, 2, 41,204, 12, 0. LBYTE 8, 29,163, 1, 19,204, 20, O, ADDR  SAD, 34
0, 0, 1,2%4, 0, 12, 37,234 0. 0, 0,233, 36, 24, M JHP  YBNOJO
JBYTE 1,131,180, 3, 38, 12. 10, O, .BYTE 77,165, ), 40,204, 20. O. YENO20 TYA
0. 0, 2,2%. 0, 6, 13,284 0, 0, 0,235, 82, 0, M JSR  PLOAT
JEYTE 1,198,130, 8, 37, 12, 16, 0. .BYTL 91,182, 2. 41,204, 20, O, ADDR  $AD, 85
0. 0, 4, 0. O, 6 15,284 0. 0, 1,284, & 12. 0 YSNOJO JSR  ZTML
LBYTE 3, 49,163, 1, 39,204, 16, O, LBYTE 183,182, 2. 41,204, 20, O, YSNO40 LDY €258
0. 0. 0,293, 32, 24, M 0, 0. 1,2%, 4, 12. ¥ JSR  MAIT
-BYTE 97,165, 1, 40,204, 16, O, BYTT 258,182, 2, 41,204, 20, O, LDY 4288
0, O, 0,255 49, O, M 0. 0, 1,2%4, 4 132, 37,144 JSK WAIT
LBYTE 151,160, 3, 3%, 12, 16, O, LBYTE 1,221,160, 3, 38, 12, 4., O, LDY €285
0. 0, 2,2%4, 0, 6, 13,234 0. 0, 2,254, 1, 6, 12,132,1M JSR  MAIT
LBYTE 1,243,152, 2, 41,204, 10, O, 1SCRELR 9 Jsr. NOTTRG
o, 0, 1,254, 0, 12, 37,284 LBYTL 1,208,152, 2, 41,204, 12, O, nts
LBYTR 1,331,160, 3, 35, 12, 12, O, 0. 0, 1,2%¢, 1,12, 3, 0 GKRY LDA Iy
e, 0. 7,2%. 0, 6, 13,254 LBYTE 1,101,160, 3, 3S, 12, 10, O, STA A
LSYTE 3, 49,163, 1, 39,204, 16, O, 0, 0, 2,2%, 1, 6,613, O LDA 4840
6, 0. D.2%5, 22, 24, M JBYTEZ 1,205,160, 3, )5, 12, 8, O, STA WA
Y7L 97,165, 1, 40,208, 16, O, o, 0, 2.2%, 1, & 13,136,140 3TX 870
0. , 0,299, 48, 0, M JSCAREN 10 GKTYl JSR QETIN
DYTE 219,143, 4, )36, 12, 16, O, LBYTE 1,113,160, 3, 38, 12, 0, O, o 0
0. 0. 3,295, 0, 6, 15,284 e, 0, 2,2%, 3, 6. 13, O BNT  QKiYl
LBYTE 1,243,182, 2, 41,20¢, 10, O, BYTE 1,258,148, 4, )6, 22, 6, 0, bEC A
0, 0, 12, 3.2 0. 0. 3,288, 1, 6 15.1M.1N MR QXY
YTL 2,131,160, 3, 33, 12, 24, O, 1SCREEN 11 DEC M
0. ¢, 6 1) LBYTE 3,241,160, 3, 35, 13, 16, O, BNE  QKRY4
219,145, 4, 36, 11, 2¢, O, 0, 0, 2,2%4, I, &, 1) cLe
0, o, 6 18,2% BYTE 99,145, 4, )6, 12, 14, 0O, nts
LBYTE 1,231,135, 6, 20, 12, 19, O, 0. G, 3,285, 3. 6. 1§ cxeY2 oW "y
0. 0, S, 1, 0, 6 16,284 JBYTE 218,345, &, 36, 12, 16, O, w0 creyYd
LRYTE 2,243,182, 2, 41,204, 16, O, 0, 0, 3,2%%, 3 &, 15,102 cr (4]
0. 0, 1,2%, 0.12, M LBYTE 1,181,100, 8, 37, 12, 12, O, BNE  GKLY)
BYTE 131,160, 3, 38, 12, 16, O, 0. 0, ¢ 0, 1, 6 15,140,138 axeY) sTA W
0, 0, 2.2%, 0. 6, 1),1% ISCRERN 12 c
BYTR 1,131,160, 3, 3%, 12, 16, O, LBYTE 1,103,130, 8, 37, 232, 0, 0O, TS
0, 0, 2.2%, 0, 6 13,254 0. 0. 4 0, 1, 6 13,132 GREf4 LDA 5632}
BYTE 2.24),182, 2, 43,204, 20, O, .BYTE 1,239,130, §, 37, 12, 4, O. o 207
0, 0. 1.,2%¢, 0, 12, ¥ 0. 0, 4, 0, 1, 6, 15,132,136 aN:  gIRY)
LBYTL 219,143, 4, 26, 12, 20, O, JBCREEN 13 114
0, 0, 3,238, 0. 6, 15,284 LBYTE 2,147,118, 6, 30, 12, 14, O, RTS
LBYTE 2,121,160, 3, )8, 12, 24, O, 0, 0, 8 1, 2. 6, 16 .orr  NOL
0, 0, 2.2%. 0. ¢ 1) .aYte 63,130, 8, 37, 12, 14, O, 81 LBYTE 137,70617/,196,'0 YOU WANT TO
.BYTL 195,130, 9, 37, 12, 24, O, 0, 0, 4. 0, 2, 6, 15, ¢ KEEPF RECOADS?'.17.17,13

0. 0, 4, 0, 0. 6 15254

G-17




32 BYTE 32.13),° ‘.5.217,197, 21,
18,10
JBYTE 187,187,700°,143,13

[ 3 LBYTE 22,13),/

+,181,187,187,187,133.°Y88 *, 1), ¢
BYTE 3,206,207,133,145,123

84 BYTR 3,10),°
onranm.’ :
' .BYTR 5,13, *. 206,207,
.
.CeT  LIST
RND
.orT  MOL
118 DRSCRIPTIONS
BESCRY ADDR  O7B.DESC
DX WOLDL
RO DRSASO
Wy 0
DE2010 DRX
R DRsozo
LA (0FB).Y
e
A N
e
A e
ST P
WA erc
ADC 40
STA  erC
e DR3010
DES020 LOA MO
sec
I (.Y
LR A
TAY
wx 4o
DE3GID LDA 832
ITA TN X
I
ey
SNT  DES030
[T NT LN
STA  HOLDL
ey
DEI040 LDA (s78}.Y
$TA  TLU,X
1
1wy
DEC  MOLDL
BNE  DES04O0
81X LENSTR
ADDR  3A3, TR
R LZTAL
nts
DLs030 1NC HOLD1
LDA HOLD)
DESOEO CWP  ¥FD :START
BNE  DES070
3:2.4 (2% JLICHT BLUE
STX 646
023070 P ST ITINAL
ACC  OES0NO
Q. DEsoNo
Lox 40 1BLACK
BIX 646
DESOSO LDX 432
$TX ki T
2TX TEMP4D
orA 448
STA  TDRN
or 458
BNE  DESO%O
LDA (AR ]
$TA TP
A 00
STA TRNPY
DESOSO LDA 4’1
STA  TLMPI2
LY 40
LDA .Y
"
TAY
DE3100 LDA  (STB),Y
STA  TLNIY
oey
e pR$100O
rLA
TAY
piac  4r»
cLe
ADC  $TD
A
TY
ADC 40
m
LOA  #fD
PHA
10A  srE
A

LDA 1)
STA  TRMP+4,Y
Y
INY
Ny
1y
Yy
ADDR  BAY. TP
8?Y  LBASTR
JSR LEBThL
PLA
STA ore
PLA
STA SN0
PLA
STA P
PLA
STA I
INC  WOLD1
LDA  HOLD)
o N0
28Q DEIllC
I DRI0EO

DES110 RTS

DRIC  .OTT

1
31,201, FTROOUCTION/’, 211, ' UPPORTRD
+,200.°0C81TI0M°

LBYITR
33,201, ' WTRODUCTION/', 213, ' NSUPPORTED
‘., 200, 'QS1TI0M°

.8YTE 32,212, ° LMED
9,212, AR@TS/’. 211, UPPORTRD
’,200,'081T108"

LBYTE 34,212,°IED
©,212, ARGETS/',213, "NSUPPORTED
4,200, 'C81T10M"

.BYTR 22,208, ‘RACTICR ‘,210,°SCORD
‘L1987 IRR 4,201

.BYTE 23,298, ‘RACTICE °,210,'BCORD
4,190, 1IRR 4,201,201

LBYTR 11,210.°BCORD *,190, TR’

LBYTE 17,310, 'APID ', 210.'RCORD
‘o190, INR’

BYTE 11,199, ‘0CMBAT 4,190, IRS’

+END
.11 GRYXYSORY
1GETXY AND SORT
J1PROCEDURE GRTXY
JDETLAMINES BULLET STRIKR
B NONE
1C18Y8S GETXY
JTAIPUTS THL BULLET STRIKE (X AT Y
1 VALUES) 1IN XVAL AND YVAL.

GRTXY LDA  sTSIZE
ITA MSAT
JsR  soat
LDA  STSILE ;FIND THE
LSA A : MEDIAN OF
TAX 1 THE SRTMT
LDA  BRTBUT,X
AL A 12
STA  XVAL ISLT UP FOR
LOA 40 1 ADDITION OF
3cC cXY10 1 OFFseT X
A & 1BULLRT RIGHT
GXY10 BTA  XVALY]
DADD  XVAL, OFFTX
LDA  STSILE TIND MEDIAN
1M A : OF THRE
(17 1 Y WALF OF
ADC  STSIIR 4 THE SRTBUP
TAX
LDA  SATAUT.X
STA  YVAL 1Y WMEDIAN
LDA 40 1SET VP FOR
STA  YVAL®l OFFSET ADD Y
DADD YVAL, OFTY
L2 1]

1

JPROCEDURE SORT

180RTE NSRT RLLMENTS IN BRTBVT
1B IPOKE MSRT, (§ OF BLCMENTS)

1C18YS BORT
IAIELEMENTS 1IN SRTDUP ARE SORTED
SORT ADDR  STD, BRTBUT
LDY Wt
BRQ SRTI0
oey
BZQ  BATIO
7Y HOLD
Loy 40
SRTIO LDA {erm), ¥
my
o {§rD). Y
| 14+ SAT20 JOON'T SORT
TAX 18MAP X VALS
LUA {sro). Y
oLy
2TA (D). Y

G~18

tero) .Y
nane
{§10) .Y

{ero).y
o). ¥

(§FD) .Y

RSAY
SAT20 BOLD
BRT1O
(1]

"OLD
SRT10

SRTI0 AT

18UAP CONAR-
1 SPOMDING Y
1 VALURS

RND
LLIB MELPSCRERNS

1PROCEDURE RELPSC

1POKE APPACPAIATE INNBRR IN ¢FD

s+ BEFORE CALLING
AELPSC LDA FB

o &
380  ALPO1O
e BLPO4O
1TARGRT ARRAY ($FB=1)
BLPOLIC DIPL MMS010,1:M8020
oy 47
KLP020 LDA 412
BTA  V4IL.Y
TYA
cic
ADC 43¢
STA  2040.Y
pey
BME  RLPO2D
LOA 424
SIA  Vveld
LDA €224
STA V1
TN V2D
LY 413
RALPO3C LDA  ®PLOCL.Y
STA Vi, Y
DRY
BPL  NLPOIO
LDA #2354
2TA  Ve2l
nrs
ALPO4O Q¢ 82
820  BLPOSC
| 3¢ ]
JUIND INSTRUCTIONS ($FB=2)
rLPOSO LDA 039 130 METRR
STA 2044 1 TARCRT IN
LDA 40 1 8P 4-5
BTA  204%
LDA 435 1180 METER
STA 2046 5 1IN 6
LOA 438 1300 MRTER
BTA 2047 ' In 827
BLPOSO
1810KT POST
ALFO70 LDA 043 1 10 8P 1-3
8TA  2040.Y
A 0
STA  VedS Y
134
SNE  ALPOTO
WA 62
STA V23
STA V42
DA 4134
S8TA  Velé
LA 0
8TA  Ved
oY 41}
ALrON0 LOA xPLOC2,Y
3TA Vei,Y
bLY
BPL  NLPORO
1ox 40 %0 m
JSR  GETWND
CLC




STA V2
Lox ”"e 1180 m
JSR GreTWND
cLec
ADC Vel
ITA  Ved
LoX 40 1300 n
ISR GRTUND
(174
ADC Vel
STA Va6
DA 4234
YA Ve2l
GETWND LDA WD
AND (113
g GTM020
$TX [ 1e ]
LA WIND
AND "
cLe
ADC 4]
TAX
DA WD
A () }]

SNE Q010
LDA  OTAMLE.X
A

LR

1SR A

R A

LR A

S GTW020
GTMO10 LDA  WTADLE. X

N 018
GTW020 1T WIND

Anl  GYWONO

BOR #2353
GTHM030 AT8
SPLOCL .BYTE
166,170,226,160,10,150,30,140,40,169,00,1¢
9,130,139
SPLOC2 .BYTE
72,178,173.188,37, 131,480,169, 96,169,108,1?
0.29.140

HAS010 .BYTE
134,09 ,344,147,138,°13,133,137,7 0708 ,2
12. 'ARGET RANGeS’

.Y
133,337,°07218°,207,'M",137,714391,207,20
W

-BYTe
137,720018187,207, /07,137, 7281727, 207,207,
"

BYTE
137,°301625°,207,°1°,137,7351437,207, 200,
L LY
HNS020 =°

.END

.LIB  HIGHSCORL
JPROCROVAE HISCOR
JALL OF THESE ROUTINES ARE CALLED
1 PAOM HISCOR IN THE 3400-8181
1 MACHINE LANGUAGE AREA.

HISCOR LDX  cootl

BNE HISO10

Jsr GETINI 1CODE1 00

RTS8
JROUTINE TO GRT LAST FIRER‘S
5 RANKING. SCORL SMOULD S IN
5 FAL AND CODR)=1. RANR ®1LL BER
+ RETUANED IN THE VARIABLE RANK.
nisolo dex

[ 11

RISD6O
LDA 4}
S3TA  RANK
oy 8

B18020 LDX 0

NIS030 LDA TRNO.Y
or 91X
8CC H18050
BNL 313040

I
Iy
[~ 2 S 1]
BCC HIB0IO0
BCS  HINGSO
f18040 LDA  RANK
ASL A
AL A
ASL A
[ 3%
ADC 83
TAY
INC  RANK
crY 49)
NCC MIS020
HI18030 RS
H1S040 DEX
9LQ  Hi%070

NP R1sIN0
JROUTINE TO STORL INITIALY AND
5 PARSENT A LITTLE DRMO. BRT
7 CODE1=2, PUT SCORR IN PAL AND
1 PUT BANKING IN RANK BEPOAR

1 CALLING.

nIs070 LDA  BANK
STA  MNOLD)
LDA [2%Y
3TA RANX
JSR  NISL30
WA 181GHT POST
STA 2047
oA 0
BTA V16
STA V28
LDA “un
STA V23
STA V2D
LA
STA  Veds
LoX 40

AIs0e0 TXA
ASL A
TAY
LDA ouuseL. Y
STA Vil
LDA  GUNEPLe),Y
STA  Vels
LDA 120
STA Vel
wy #
JER ASWAIT
wx
crx "o

BCC BISOSO
AIS0%0 3TX L2

TXA

28C

38C [ 23

ASL A

TAY

LDA  GUNSPL.Y
STA  Vela

LDA  GUNSPL4),Y
3TA V1§

LoY (2]

RLY MEWAIT
JSR  HSBUWP

ISR BANG
JER  HINN4O
LY [}

ISR HSWAIT
LOX  ROLD2
CPX  ROLD)
BLQ  H1S100
oex

BNE  H130%0
H13100 3TX RANK

bex

XA

ASL A
ASL A
ASL A
TAY

1bx 490

h183110 LDA INITH. X
TA e, Y

iz

b4

crx (2]

BCC KIS0
Lox "0

HIS120 LDA 97.X
STA TREWP,Y

INX

Ny

crx 4

scC nislao
LDA 40

STA Vel
Jsh  RB1s140
1Y 8

ISR HAWALIY
RTS

IROUTINE WHICH PRINTS THE INITIALS
1 PROM TRMP. SET CODL1-) AND PUY
¢ PAXRING IN RANE BRFOAR CALLING.
s IP THIS ROVTINE 18 CALLED A?
; M18140, OWLY THE INITIALS ARE
s PRINTED (THE BCAREN 18 WOT
1 CLEARED AND 'MIGH SCOAZ’ 18 mOT
3 REPRINTED) .
MIB130 ADDR  $AJ . PINNSL

LDA  F10U2-PINNS]

STA  LENSTR
Jse LETML

HIS140 LOY  ¢BOARDI-PINMS2
$TY  LEMSTR

G-19

H18180

RIslé0

[ 3{ %] ]

artixl

el

11020

1n1030

1M1040

LOA

SEEERESD

SESEIERLE

3B

2ERIZRER

T
3TA
cLe

STA
LDA

STA

stc
ne
TA

1114
ITA
LoA
cLc

Ny, Y

e193-1,Y
[ 3¢ 2R 1
(24

TRl X
19248, Y
T2
1926, ¥

"

XVAL
1040

XVAL+1
$3248
YVAL
XVAL

ICROaS

1X KREADING

1Y ARADING




ADC  OfFY -1 4 STA INITe, Y

STA  YVAL BNT  INISO NG HOLD)
37 S 1] 1M1200 ISR ADDASR oY 82
ADC  OFFYel wr (2%} acs NI
STA  YVAL+l 1n1210 LDA [134-20 § INII20 LDA 36321}
WA YVAL STA e,y or 0288
(114 oer R INIM
ac o sPL  1MI1210 Wwx 464
STA  YVAL LDA [ 1g ] LDA 8298
LDA  YVAL#l €LC 1M1330 anC
C "0 ADC 10320 e N
STA  YVAL*) STA TR [ T S { P21
DX  XVAL WA rec DRX
DA XVAL*+L ADC #»320 MR INIXO
R IM1060 STA  #rC P I3l
crx  #33 oA D IN1340 LDA  $6311
| 2] w080 (474 [231]
LB 93 ADC <320 ne INIO
IN1030 STX  XVAL StA WD LDA 40
Jnp  INI08D oA e STA Vo2l
n3deo crx " ADC 02320 STA 199
cc  IN10YD [ 37N 1 [ 34 ]
X (134 Y 413 ADDRF® LDA WOLD1
1070 STX AVAL INI220 LDA o), Y ML A
IN1000 LDX YVAL STA s,y ASL A
LDA  YVAL®) 34 ASL A
NE  IN1O90 erL  INZ220 ASL A
cex 844 LOA 36321 ASL A
| 2] IN1100 . o 240 (334
1090 LDX e g INI2IO ADC  #<13440
ne mIlo LOA  8OLD) STA  OPB
mIl00 CcPX 017 BNl IN224O LDA  0>13%440
BCC INILIO I INI20 ADC 00
Lox 4172 IN1230 ISR BANG STA #rC
IM1110 STX  YVAL INI240 LDA  HOLDL (3¢
LDA  XVAL AXD 127 BSWAIT PHA
AV STA  HOLD) XA
LOA  XVALs) X  YVAL PHA
NID [} crx 8N LDA 4293
STA  Velé acc  IN1290 TAX
LOA  YVAL DEC  XVAL nsN010 38C
STA V) LDA  XVAL F 1 I DY
1ba 2] o 4259 SN HSWO10
STA  Ve2) BNL  INI200 -1 33
LOA  XVAL LOA  HOLD1 SNE  H3IW010
ke SNE  INJ2SO peY
sec 43 Jup  IN1I20 PNE  M3W010
STA  XVAL INI250 JBR  ADDAFD PLA
LOA  XVALel Yy & TAX
sec #0 LDA  #0 PLA
STA  XVAL4) IN1260 STA  (3FR).Y (34
wx 40 oey HSBUMP TXA
1M1120 LDA  XVALel sPL  INI260 PHA
ANE IN1130 LDA 01D nec
LDA  XVAL CLC sBsc )
e " ADC  #cd20 ASL A
BCC  IMI40 STA  ¥FB ASL A
INI130 LDA  XVAL LDA  $eC ASL A
sgc ADC  $>320 PHA
 { T T} STA  §FC TAY
STA  XVAL oY (231 cry €32
LDA  XVALs) WA §0 32Q RSPO2O
spc 0 INI270 STA  (4FB),Y LOX 8
STA  XVAL+) oey HS3010 LDA TRWP, Y
1ux L INg270 STA  TREAP+S,Y
Jwr w1120 LDA 4288 Y
IN1140 STX  XVAL oy (3%} bRX
Lox 40 STA  (8rB).Y BNE  HSMOLO
LDA  YVAL pEY BSBO20 LDX 43
sec STA (eTD).Y PLA
[ 1Y 7Y ozy TAY
N80 O D) STA  (srB).Y WA ¢
scc InIled 1131 HIBOI0 BTA TR, Y
114 STA  (arB). Y Y
ne ") LY » DRX
X STA  (6FD),Y BNE  HM88030
M IN1ISO oey PLA
INILE0 87X YVAL STA  ($FB).Y TAX
ADDR  8FD. 0064 ey [ 37
LDX  XVAL STA (SR} Y GUNSPL .BYTR
BLg  INIlEO oxY $7,79,249,79,97,103,249,103,97,127, 249,127
I¥1170 LDA  #FD BTA  (079). Y LBYTR 9$7.181,249,191,97,178, 249,178
cLe pRC  HOLDL PINMS) .BYTE
ADC 440 I w1320 134,°087,347,135,700°,136,700°,133, 20
StA 4D IN1200 CHP 4 .BYTE 137,75102LLVEL 9 MIGH SCOMES’
LOA 12 BNE  INI290 PINMS2 .BYTE 133,14,137,°0306',30,' 1
ADC 0 A 2 ’,137,°3206°,30." 2 '
BTA e o mide LBYTE 137,70309/,30,* 3
DEX IN1290 LDX 47 1,137,72209°,30.' 4 !
e mI70 LDA 40 LBYYE 137,70312/,30,° 8§
IN1160 LDX  YVAL IN1300 CLC ,137,72212°,30.' & ’
[ 17¢] 11200 ADC YVAL .BYTE 137,7031%°.30," 7
IN1190 LDA  #1D brx ,137,°321%°,30,° 0 ’
cLe BNL  IN1D0O0 .BYTE 137,/0310,30,' ¢
ADC <1280 cLe ©,137,72218°,30.10 TLIML 00
STA 124 ADC  XVAL BOARDY .BYTR
LDA  ore cLe $,134,709',147,135,713°,136,713 ¢
ADC  4>1200 ADE 19D
STA e INI310 LDY  HOLD)
G-20




351
176,192,192,192,192,170,192,192,192,192,1?
9,192,192,192,192

-8y
178.192,192,192,192,178,192,192,192,192. 10
0,192,192,102.102

JBYTE 178,192,192,192.192,174, 040

BQARDZ .BYTE * °,2321,° T T
‘.21, ‘.23, .1, ‘

BYTE 221.° .1, ‘.321.140
BOARD) .BYTS °

AN I;Z.ln, 192,192,127,192,192,192,192,
177,192.192.192
| 141

192,177,192,192,192,192,177,192,192,192, 19
2,177,192.192,192

Bigds
192.177,192,192,192.192,189, 137, ' 0004°
BOARDY .BTTR

*.171,192,192,192,192.219,192,192.192,192,
219,192,192,192
YTt
192,219,192,192,192,192,219,192,192,192, 19
2,219,192,192,192
[ 3414

l’l.ll’: 192,192,192,192,179,140,140,140, 04
°

BOARDS .3YTR
137,10402°,133.193,29.29,29,1%4,29.29,29.1
85,29,29,29

AT
196.29,29,29.197,29,.29.29,199,29,23,29.19
+137,°0406°

YL
200.29,29,29,201.29,29,29,202.29.29,29.20)
.29.29.2%

.3YTE
204,29,29.29,272.29,29.29,206,137,°0410°

207,23,29.29.°00,29,29,29,209.29,29,29,210
. 29.29,29

3 2419
211.29,29.29,212,29,29,29,21).137,° 0414’
241

99,29.29,29,2314,29,29,29,315.29,29,29,216,
29.29.29

CBYTE 217,29,29.29,210,29,.29,29.32

SBYTE 151,137,°0220°,1%7,° NTER
YOUR’,140.° INITIALS'

BYTL
137,°2622°,17%,32,17%,32,178,134,° 00"
BOARDE =*

-END

.OPT LIST

-IND

seoddls2

.OPT  NMOL

-L1B  MACROS-VARS

-END

.oPT NOL
ENABLE <3400
DISABLE =3403
SCENE =342
CTRAZG =1000
SCACT) ~1003
SCRCT2 =1002
GUNDL «1003

MORD ESTART-16384. $TEDNC

SBYTE 195,194,20%,5%6, 40
PRGNUN _BYTE O

i

1PROCEDURE SELSUB

1 SELECTS SVBROUTINE ON CHOBK]
1 BY POKING AUCRESS FAOM BASIC
SLLSUB LDA [

STA  SOFFYF
JER 32760
DA 932
STA  gDrrr
RTS
DG BRM 1AM
J@  PRGIEL IPRGILL
e LETERS
ne LRTHL
D OPENSC

RSTART $TX 0ale
JER  $DAY 1101MIT
Jsn rpso TRAMTAS
ISR arpls IRESTOR
ISR srTSD 161
cLt
Ik 245) 1 COPYVECTORS
JER (1214 1IN1T
ADDR 4D, $7344
ADOR  8T0P, LETBUP
ADDR  $AD,D9%1%
JSr MOVEIT-16)44
LDy 4204
LDA 40

3TVO010 STA
oRYy
[ 1]
Loy
3TVC20 LDA
STA
oey
L
B LDA
STA
ITA
3TA
LOA
ITA
ADDR
ADDA
ADDR
JaR
o
EWLOC LDA
$TA
LDA
i7TA
LDA
3TA
LoA
$TA
STA
1DA
$TA
ADDR
LbX
ISk
JSh
e
PRGSEL LDA
o
()2
LoX
JSR
Inr
STV0I0 Cvp
NE
Lox
ISR
Inp
STVO4C LDX
ISN
INP
STUOSO LDA
STA
LDA
STA
LDA
ISR
ATUOEO LDA
STA
LDA
STA
Jam
Jnr
OPENIC JBR
LOA
STA
STA
$TA
STA
STA
$TA
$TA
$TA
LDA
8IA
ADDA
LOA
1.
ISR
st
ADDR
ADDR
LDA
STA
LOA
STA
LDA
STA
STA
cL1
nts
PREPAR LDA
2TA
NiD
STA
Iy
LoA
S$TA
INx
LDA
3TA

uLryY

aTV010

(23]
INIOAT-16304,Y
Inlavr, Y

V020

(1]

3200

33

SDFFF

[}

83268

87D, 49152

SO, FIN

$AD, $0000
NOVEIT-16304

WBNLOC

[Z21] 1D1ISABLE RUN
(1) ;1 AT0F KRY
" 1018A3LE CDR
[13) 1 BMIrT KBYS
0€16384 BABIC STARY
[ 731 103 BOTTON L
916304
“ JRASIC BOT M
[ 134 103 BOTTOMN H
4€16308

43 IMASIC BOT L
$9,40960 ;BASIC TOP
(14

PRRPAR

OPENSC

3TV060

PRONUM

[ B} ICALIBRATION
$TVO3O

SCALIB-DATA

PREPAR

sTuoso

2 13IGHT PIC
3TU040

431TPIC-DATA

PARPAR

sTUOSO

42ERCSC-DATA

PREPAR

STU06D

21 JTEXT SCARRN
$3an2
(23]
$326%
[3Y%}
srro2
92 1RAN

CLR SCREEN

40 JCLEAR KRY-
1% 1 BOARD BLY

$AUN
D3asLE

(1]

PRGNUNM

1%

velé

vezl

ve2)

Ve2s

V29

ved9

(21}

2040

$FD. 353%¢

(1]

{14 JCHIP #/BANK
scene

8314, 8TART
ore, rulé
940

SCRCT)

”

(110 24]

4o

$Al

"

DATA, X
101
443
sorrr

DATA, X
o

DATA, X
e

G-21

V00

sTVONO

novelt
sTVOR0

LETERS

Leml
TV100

LeTSsl

LRTSBI

DATA

CALIB

sITeric .

SEROIC

1 TUTRD
START

MLl
1ML020

1nx

LDA DATA. X

STA  sTOP

T 101

BPL  8TVO70

STA 4%

1

LDA  DATA.X

STA  3TOP¢)

| 344 101

L STUONO

STA [ 1]

b1 23

LbA DATA. X

8TA A}

In

LDA  DATA.X

STA SAL

I

Jsr wveley

BIT 10

BVC  PARPAR

RTS

LY 40

oA (0A3),Y

BTA {8ro) v

DINC A

DINC $IFD

LDA sro

[~ 4 stor

BNE  BTUOO

LDA 1143

N STOP*)

BNE  STUCYO

nTs

JSR LeTSe)

JSR 57344

ISR LaTeB2

RTS

LDY  LEMSTR

LDA A3, Y

STA  LETBUF,Y

DEY

crY 0288

BNR sTUR100

ADOR A, LRTBUF

JSR  LETSD)

ISR 571347

IS ierssa

RTS

ISR DSABLE

el

1DA 3

AND  02%9)

TA 1

RTS

LDA 1

ORA 7

STA 1

JSR ENABLE

RTS

BYTE 2 1A, 3400
WORD 3400.7916,3276¢8
SYTR 2 198, SPRITES
MOAD 2176,3008,34214
BYTE 4 1BAM_BAS (1)
JMORD 16304, 24376, 32760
BYTE S BRM.BAS (2}
WORD 2457€,32768,3276
BYTR 190 :BRM . BAS (I}
JMORD 3276%,37979,3276¢
BYTE 1N JCALIBRATION
JHORD 16384,1788%,32760
TTR 3 18A.3400
JWORD 3400,4017,40)43
BYTR 7 1BA.SPRITES
JMORD 2176,2016,40320
.BYTR 201 1SI1CHTALIGN
JGORD 1630¢,23493,32768
.BITR 7 188R0.3400
WORD 3400,4406.3917)
.88 7 18ERO0. A*RITRS
WORD 1176,2239.402%7
BT 203 18200 . DA
SWORD 16184.19707,337¢8
.L13  INTRO

FOR BRM CARTRIDGE

A a2

D 43

(113 IML030

ADDR  §A,1226

L0x "2

LDY 9

LDA o), Y

cLe

ADC 416

3TA  iSA .Y

DRY

L 1d.020




pUT N TS ) STA  CTRAR0 ADOR A3, 130
€Le oY 43 Lox "
ADC  #40 LDA 3 INL190 LDY {6
ITA W INL11O BTA 1904, Y oA an
WA A 131 INL200 STA  (6AI).Y
ADC M0 L INLIIO 13
s$TA WA INL120 LDA  CTRASC | 149 1MLa00
oex o 42 LDA (TS
aNEZ  1NLOMD BZQ  1NL14O eLe
INLO30 LDA  SA) LY #4222 IBLINK ADC €40
o ¢2 INLING LDA  PPTO-1.Y A WA
2O INLOGO 8TA 189N Y LDA WAl
5.V % ] JGUN BANG 134 ADC 40
STA 3N BNE  INL130 BTA (7o)
oA #10 WA 100 bex
STA  SIM STA  SCRCT) nt INL1#0
A 00 DA CTRRRG INL210 LDA  CTRRES
TR 3427 ROR 446 D 64
LbA 120 STA CTRARG [ 0] 1ML270
STA 84276 INL140 LDA CTRRRG bec SCACT) JDRLAY P8)
DA 412 NID ] an 1ML 70
STA  S427¢ Q. 2NL160 DRC  SCRCT?
LDA 018 Y 0 1KICR LAFT? [V S { )% 3 1]
STA V 1X1 SPAI7R O ISR SPRUPD DA CTAREG
LDA 208 INL1ISO LDA  (8C)).Y BOR  #68
STA Vel 1¥1 SPRITE O 2TA troy. Y STA CTARSG
wa 4 1wy ADODR  #T7B, P16
STA  Vel€ JRIGHT X crY €240 LOY  #40
BTA V) 182R1TE8 CTRAG AN INL1SO aTY scact)
oA 0 1.V O 13 oy
STA WAL CLC WA an
LOA  CTRALG ADC 464 INL220 STA 1904, Y
ORA 18 STA 303 DRY
STA  CTAREG LDA ¢4 BPL  INL220
ADDR  §A), 1334 [ I D [NL2so
LDX 49 TA sl INL230 LDA  BCRCT2
INLO40 LDY 46 LDA  sro D 4L
LDA 43 CcLC BEG  INL240
INLOSO STA ($A3) .Y ADC 484 LDA CTRREGC
OEY STA 31D BOR  #66
pPL  INLOSO DA  erE STA  CTAMRG
LDA  SAY ADC 41 DC 1ML270
(374 STA e IML240 LOA 460
ADC 440 peC  GUNDL STA  SCRCTY
STA A BNL  INL16O INL230 LDY 4247
LOA  SAd 1OA 410 LA ¢0
ADC 40 3TA  GUNDL INL260 STA 18912, Y
STA  $M LOA  CTAAZC bDRY
orx LOR 4?24 | )43 nL260
BNE  1NLO4O STA  CTRAEG INL270 ¢ SEAD)
LDA  #<13980 ANL160 LDA  CTAREG SPRUPD INC V 1%t SPRITE ©
8TA  8F0D D 16 me v
LOA  #<l)968 BEQ  INL1?D e v
3TA  #C) JSR  SPAUPD nts
LOA  #>.13968 DEC  GUNDL  :GUN DELAY mié .arre
STA  rfe BNE  INL1T70 126.96,96,120,56,96,96,2,0,0,60,102,102,.0
STA  $C4 LDA  CTAREG 2,60,0,0,0,)24
LOA ¢ [7- I 71 ] YT
$TA  GUNDL STA  CTRREG 102,96,96,96,0,0,0,0,0,0,0,0.0,124,102,102
INLOS0 LDA  CTRREG oA 4% .124,102,102,124
AND  4) STA  ouNDL BYTR
BEQ  1IKNL120 LOA  #<1)3982 0,0,0.60.6,62,102,62,0.0,0,62,96,60,6,124,
LOA  8A2 1 SCROLL STA  #FD 0,0,24,0,%6,2¢
AND 87 LDA  #<13960 BYTE
BNE  1NL120 8TA KD 24,60.0,9,0,60,96.96,96,60,0,0,0,6,0,0,0,0
10Y 0 LDA 213960 .0.124,102,102
INLO70 LDA  33080.Y 1A $rL BYTL
STA 18072, Y STA  #C4 124.120,100,102,0,0,24.0,%6,24,24.60,0,0,1
Ny INL170 LOA  CTRARG 4,24,62,2¢, 4. 24
[ 11 INLOTO ANID 432 BYTE
INLO8O LDA  16136.Y [ 12] INL210 0,0,56,24,24,24,24,60,0,0,0,60,102.126,96,
STA 16120, L0« 240 IRIEK RI1GHT €0,0,0,0,0,0,0
1wy ISk SPRLPD BYTR
crY 43¢ INL18O LDA {87D) . 0,0,0.99.119,127,107,99,99,99,0.0.0,60,6, ¢
NL 1nLoeo STA {8C3). Y 2,102,62.0,0,0
oY 4?7 DRY LBYTR
INLO90 LDA rs).y [444 1259 126,302.96,96.96,0,0,96,96,100,120,100,102
o [}31} am INLI GO +0.0,0,62,96, 60
BEC  1NL1IOO tOA  #6) BYTE
STA 16184, Y cLe 6.124,0,0,0,102,127.127,177,99,0,0,0.60,6,
331 ADC 64 €2,102,62,0.0,0
BPL  INLOSO [ 3/ S 15 ] .
2T N 14 ] LA #Ce 12¢,302,102,102,102,0,0,0,62,96,60,6,124,0
CLC AC " .0.96,96,124,102
AC 0 STA G BYTE
sTA  4r LOA  #POD 102,102,0,0,24,0,.56,24,24,60,0,0,0,124,102
1bA src cLc .102,124,96.96
ADC 40 ADC 464 N 3g1d
3TA [ 144 STIA 410 0,0,0,0,0,2,0,0,126,24,24,24,248,28,24,0,0,
I 120 LA ire 0,126,102,96,9¢
INL10D LDA »0 ADC [ 3} YT
STA  16104.Y STA  ore 96,0,0,0,60,6.62.102,62,0.0,24.0.%6,2¢,24.
oeyY ptc  GUNDL €0.0,0,0,124,102
sPL  INL)OD sNe  INL21O BYTE
pECc  ACRCTL LOA  CTRRZIG 102,102,102,0.0,24,0,56,24,24,60,€,0.0,124
SNE  INL120 NID 0223 .102,102,102,302
j3-TS } ] 8TA  CTRREG .BYTL
$TA  SCACT2 Loa 40 0.0,0,62,302,102,62,6,124,254,254,254,2%8,
LOR  CTAREC STA V2l ISPRITE CTRAC 294,2%4,254,254
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PITE  .OYTE
0.102,60,299,60,102,0,0,0,102,60,358,60,10
2.0.0.0.102

aYTe
60,239,.60,102,0.0.0,0,0,0,0.0.0,0.124,102
102,124,906

87T
9$6.96.0.0.0.102.102.102,102,62.0,0,3%6.24,2
6.24,24. 60

.BrTE
0.0,96,24,24,24,24,60,0,2,0,0.2,0,0.2.0,0,
24,126,244

arTe
24.14,0,0,0,124,102,96.96,96,0,0.2¢.0,%6.2
4.24,60,0.0

-BYTE
0.62,102,102,02,6.124,0,0,62,102,102,¢2, 6,
124,0,0.60,

YT
302,126, 96,64,0,0.0,124,102.96,9¢,96,0,0.0
,0,0,0,0,0

-8YTE
0.0.24,126,24,24,2¢.14,0,0,0,60.102,102,10
2,60.0.0,0

BT
0.0,0,0.0,0,0,96,9¢,124,1202,102,124.,0,0,0,
€1.102,12¢

YR
96,60,0.0,0,42,102,102,€2,6,134.0,24,0,96,
34.24.60.0

YT
©,0,124,.102,102,102.102,0,0,0.0,0,0,0.0,0,
0,102,60,28%

BYTE
€0.1€2.0.0,0,1€2,6¢.259,60,102,0,0,0.:02.¢
0.25%,6¢,102,0,¢.0

.EMD
rin -t
INICAT .BYTE 202,208,194,134,157,0,0.0

JIMB 8.8
SBYTE 215,20C.19%.134,183,0.0.0
JWHG 7698

87TT
205.19),19%,13%,152,102,102,102

(ML 162

-arre
393,23€C,205,115,150,204,204,20%

JART 134

.8YTL
L198,210,138,340,.193,1%3,1%4

JLC8 7403

-s7lE
215.200.199.135.146,1%3,1%)2,1%4

IMHG 7303

-YTL
202.205,194,13%,144,102,302,102

;JMB 2.2

-BYTE
205,193,198.155,140,183,1 1,184

iMAC 70.3
.BYTL
L199,211,135,136,102,102,102
JLCE 8.2
SBYTR 193,21¢,203,138,.130,.81.%), %)
SAR] 63.1

20

ic

e

.oPT
.END
Yy 7344
JOPT  NWOL
iF]l TOGGLE 81t (11X, 2X)
P SET CURSORN (X,Y MEXT & BYTLS)
;73 SPRTIAL IN.TAUCTIONS
i BIT O SLT:BLANK SCALEN
H BIT 0 CLR:UNBLANR SCREEN
l BIT 1 SET:ENTYER TIXT MODL
r BIT 1 CLAIENTER CRAPHICS MODE
] BIT 2 SET:SLT UPPER CASE MODL
1 2
[ 3

L18T

BIT 2 CLA: MO ChANGE

[ 23] SLT:5LT LOWER CASE mOODL

BIT ) CLR: MO CHANGE
1PS SCREEN CCLON (IN WEXT 2 BYTLS)
176 BORDER COLOR (1IN LEXT 2 BYTRS)
177 CHARACTER COLOR (MEXT 2 $Y:2ZZ)
178 RETVAN

conel
cooe2
CoLon
PLALS
MOLDA
noLoy
LeNsTR

*18376
*}6377
16370
-14379
*16380
14302
*14630)
.MAC ADDR
LDA <2
3TA 7
LoA 9>y
[ 343 11
MND

.MAC CINC
1K kY

12

LETRRS

010

121020

LET030

LETQ40

LETOSO

LETO6C

LEYO?0

LETC00

LET090

LeTieo

Letilo

LET120
LETI3O

LeTled

3TA

STA

172
i)

LETERS
LT
n

arc

12

1143

40
(L1220 4
Leroao

LENSTR

{§rD) ., ¥
"

[{12-208 4
Md

"0
CLAGS
83212

(1]
1*2930

-

wial

HOLDA

HOLDA

sre
sre
211

LETO?¢
[ 144

[14]
ro
(143
032
ere
() .Y
HOLDY
4142
LET09Y
FLAGS
4281
FLAGS
8 543 12
[AY )
LET100
TLAGS

TLAGS
LeT490
(2% 2]
Lerio
rLAnS
¢
TLAGS
LLTS%0
n»
LET160
BYTE2
LET130
rroec
4o
LET140
7
-e)

1LEXGTH OF
+ BTRING

1ADORRSS OFf
1 STRIMG MOW
1 I A ND
L)

ICLEAR FLACS
IMMICH 3BT

158T 3
1887 2

13WITCH 1IN

1 CHARACTER
+ ROM

ILINE FBLR
1LINE® 256
tLINE®2
TLINg 4
iLINE=S
sLINES L6

(LINE®I2

JLINEe 6L

1LINE®320

: CoLUMN

1COLVMN®2
1COLMN 4
1COLNIsE

1L*320+C"0

140192

1SET )

:SRT 2

:12-CURSON

~)

LET18¢
LETI60

JRASR1

LETI80

LETIN0

LET210

1RT220

21230

LBT240

L2T2%0

I

3133153 12 H

37

STA

5

aTA

ATA
LDA

"o
LDA

XTA
Loa
NID
STA

87240
| 2a¢ M
e300
HOLDA
YIR2
1E7300

LI4 P }i
ro
(2128 T

173-3PCINATR

1V1C CHIP
IBACE. IN FOR
1A SECOND

I BLANK SCRM
1 SCRRRN

F UNBLANE
1 SCREEN

;SET
: TEXT
1 MORE

B 134
IBIT BAF
1ML

1 SET UPPEA
FCASE

1SET LOWER
sCase

1V1C CHNIP
s0UT AGAIN

JCLLAR PART
1 OF SCREEN?

ISTART LINE
1LAST LI




LRT260

181270

1200

LRT290
127300

t* 22 31

1£1320

LETIN

LETI40
1eT350

LETISS

LeTa70

127300

127390

Lere00

w1410

Lereaze

BERIZLAES

-
bed
>

1311

121 19

1113
10A
$TA
LDA

0
11
{80}, Y

LET270
re
(3FD), Y

(11
LET280
D

464
[13Y]
(14
0

inre

02
LET2%0
HOLDA
LRT260
1e12¢0
127690
121700
LET6%0
e
L2720
FLAGS

we
9016292
1eTelo
91024
20

"0

1RBVERIE
108

1 REVERSE
1OFF

174 -ARAONS

;73-COLOR

176-BORDER
1COLOR

1BMITCH 1IN
1 VIC CHIP
i A 3LCOMD
1 BORDER

1801TCH OUT
1 VIC CHlp
5 MAIN

JCLLAR SCRM

131430

LRTAL0

SK1P
LeTES0

| 23}

LETAG0

3162

1ET40

jAag] 1]

LET490

LET500

LeT810

127520

187430
181840

LBTSS0

LETS €0

127870

3TA
LDA
i 114
LDA
BEQ
DEC
LDA
STA
LDA
eC
BC
TA
LA
0ne
3TA
DEC
DEC
g
Jnr
(4.} 4
[ 113
1DA
3TA
ISR

1mx

1A
P
LOA

[ 147

nr
(<14
”©Ce
AND

LET4TO

[ 1 8¢
214
4o
211
209

Ho

HOLDA
ADJISCR
183690
4140
LET490
(33
LET330
LET420
40
SPCIAL. K
LETS60
{$AD). ¥
LBT880

Lersdo

PCIAL, X
(213
LRT690
(A3}, Y
196
Lgr8r0
(2% 3]
LET390
$16)
LETSIO
0223

G-

je 3411
LRTINC
IRIGHT ARROW
1274600
1 DOMN  ARROW
IVP ARROM
LRT610
ILEFT ARROM
LET620
LETIO
LET64O
iT1-CHAR COL
FO-RETURN
1800
1K<
121680
196U 6]
24

§REEEBEESEIEEY

EREEEES

3K

GE3E

STA

A

COLOR
"0
(7). Y
HOLDA
YT1ACS
LITELD
[ 2}
LET60
DOUBLE

HOLDA+1
HOLOA
ro) . Y
cH,Y
(2%}
COLOR
t§cH Y
riacs
[}]
LET660
214

424
LETE40

ROLDA
Lo, Y
(3C),Y
s
COION
13C3) .Y
4o
(£}

i<,y
(1]

BOLDA+1
wro) .,y

o), Y
"
sro
oo

LET630
F28)
e
wo

"
oo
“ne

1161286

18

IWHICH SET?

1887 )
130T 2

JCHARS

IBIT MA™ .
1COLOR s




LET660

LET670
LETE80
181682

121700

nie

121710

123120

LET730
ADJSCR

ADJOL

DaLl

DaL2

oL

oaLd

sYTE2

cLe
STA

ADC
STA

539 1
DINC
DEX

L4
ISk
oY

-1 14
e
IRp
TS
INC
LDA

14

STA
LOA

STA
LDA

R
INe

CLic
STA
LDA
3TA
ot
BEQ
nTs
Loy
7Y
LoY
3TY

LbY
LDA

$TA
DINC
Loy
cry
[ 1}
Loy
CPY
BNE
.2¢]
™A

LOA
33 4
X
X

$TA

(213

440
109
210

10

210
srr
ierr20

<1024
SFD
$>102¢
re

"0
{(sro} .Y
copLl
HOLDA
sro) .Y
sro

sro
$#¢2024
ADJOL

[ 14
4>2024
ADJOL

HOLDA
(14
HOLDA
MOLDA1

4120
cootl
4192
ccoe2

copel
oaL2

cope2
HOLDA
HOLDA
<0081
coot2
cooR?
oLl

902

cooe2

Coptl
paLde
coot2
MOLDA¢)
MOLDA+)
cooe2
coos2
copel
DELY

UPDATL
8rL20

0

IB1T PAP
1CRARS

AL A
BTA  NOLDA
Loy ¢
8YLLD CLC
ADC  HOLDA
oLy
BNE BYL1O
BTA  ROLDA
JSA  UPDATR
DS BYL20
114
Hnc ¢0
cLe
ADC  MOLDA
STA  BOLDA
cLe
BYL20 RT3
UPDATE LDY IOLDY
Ny
DEC  LRNSTR
BNE VPO
114
| 3¢
i LDA (), Y
3TY  BOLDY
cLc
nts
.opT  WOL
SPCIAL .BYTE

144,0,9,1.20,2,199,3,136,4,33,5,31. 6
Y

YTt
150,7,129,9.149,9,150,10,181,11,132,12

LBYTE 153,13,154,14¢,185,18,0,0
ARROWS .BYTE
0,24,60,126,24,24,26,24,0,24,120,36,104,9¢
L192,192

BYTE
0,4,6,255,295,6.4,0,0,192,192,96,104,36,12
o, 24

YT
0,24,24,24,24.126.60,24,0.3.3,6,22,20,30,2
4

-BYTE
0.32,96,239,255,96,32,0,0,24,30,20,32,6,)3,
3

.OPT LIST
-END
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Sight Picture Program Documentation

10 POKEOOS, 234 1Ve33240:CT=0211D1=023102=024 1 L0=025 1 M9=0820:8C>3404:18D=022
20 20=8271Y0=020:0C=C:POKEV+21. 0 POKEV416, 01POKEVIY, I

12 DINPS(7,3),PR(7,3),78(7,3) 1TORI«40TO4 61 POKBV*J, 0 | NRXTI
30 A9o"(FI)09ICLR) (F3)00(PE)00(F1) (GAN} (P2)1603MALE"

13 AS=A$+"(LBLV)}{F2)11110a0400 0L(P2}1413A1RINg{P3)00=COSVBIO0E0:GORUBLO00 1 IF (BA) TNENEDID

€0 AJe”|CLR)(SWLCI{LALUI(P1}{P2)0104CorTOct Application(P2102070t (WHT)Sight Aligneent(LBLD}*
62 AS=AB+"(F2)0110and (SHTIALRINQ(LBLV] Improves{F2)01l3arkersnship Bkills*®

63 GOSUR1060:008UB1003 117 (BR) TIRNIIS

00 RESTORR (AS="([PI}ON(CLRIIPSIOOITE)O00(P) ) {GRN) (P2)1605MALS"

03 AP A+ (LBLU) (P210309319ht Aligrament (P2)1711and(P2)14)13A1RIng(P2)1315ProgTan(PI} 00" 1008181040
91 POKR2G40, 43 1POREV+2S, 21 POKEV+2LY, 11PORRV, 1731 POKEVe], 136

2 POR1=0T0 1 FORI=0T0) tARADYS (1. J) 1 WEXTD s WRXTI 100SUB1000 1 37 (DA} THRN4 999

93 812366€24:132=11:003UB1160:A0°"(RLE|" 1003V 10401703V 003

93 Ag="(CLA} (SWLC) (BLE) {FS)2I(F1}(F2)03038¢0t uuunnt(nlllouu'nonon-cuq Tip of”

96 Ad=ig+*(P2)0412Fz0Rt Signt PO {F2)02144n (RED)Rasct Center (BLE)ef*

27 AP=AS<"(F2)0116Reay S1ght Aporture”1008UB10601BR+~11008UBI003 (3P (BR) TMRN2D0

102 $1=397717:182-111008UBLLC0 1A= (SWLL) (BLR) (F1)(F2}0401Demonstration of (F2)0350381ght Aligument™
104 QOSUB10E0:POKESI200,0C 10

105 GOSUB1170:POKRNS, 2:POKRCT, 61 POKEI04], $01POKE2042, 41 1PORBV+40, 01POREVH4], O

183 FORI=0T071POREV+E, DX (1) 1PCEEV+I, DY (1) 1POKEV*4E, DX (1) ¢24 1 PAREV+S, DY (1)

184 POKEAD,DD () iPOKRD], 161 1PCERD2, 139 (POKRY 21, 1 1CH=" {LGRN) *

160 PORJI~QTO230: WEXTI IPOKEV 31, 711712 20RLS OTHRRC S~ (BLK) "

161 PORI~QTOL 0. MEXTI

162 AS=CH4*(SWLL) (£2)0814Pull TRIGGER to Continue>®i1QUBUBL 060 POXRLY, 2399

165 FPORI=0T0400: IPPERE (T0) OOTHRN] 70

166 1PI=>200THRIPOKEV 21, €

168 WRXTJ1POKEV+2], 0:WEXTI:1L=L¢1:Q0TO)08

170 IPPEAK (1G) «127THRNPQKRV+21, 01Q0TO08

178 IPPEREK(TG) =) THENPORRV 25, O1A9="(72)0824

177 PORES3201. 13 :1A8="CLR} (SWLL) (BLK]{P1}{P2)0401Test Your luu.(nnzouunury

170 AS=AS+*(F2]0307819ht Alignaant (P2)1113STANDARD: *

179 AS=AS+*({F2]10316) Correct Answersif2)1219In s Rov*1GQ8UB10€01003VB1000

100 BX{(C)=1611RY(C)*1)9 :PORETG, O:LV=11PX=16)1PY")39:POKRV+21,0

181 FORI=0T02181=39777:32=11:1GO8VBL160:PORRS 3200, BC PORRNS, 2

182 POKECT, $120KEV+2, TX (1) 1POKEVe3, TY (1) (POREVeE, PU(I) 424 1POKEV+S, TY (1)

164 POKESD, TD (1) : PORRD), RX (1) 1POKED2.BY (T} 1Q08UB1060 1 FUREV), 6:1POKRLY, 284

106 IPPERK(LP) 3 CTHRMLIOG

168 A$e”(SWLC)(BLR}{P)){F2)0402Are These $S1Qhta(P2)1204A11gned?=;00SUB1060:003VB1119

189 1P (BR) ANPOREZV+21, 050010200

200 IPANCOC(1) THRNGOSUB 1090 :POREV+21,7:1003VB1250: GO8UD) 17010070180

202 QOSUB 1070 1 NEXTI1POREV+2], 9:1POKES3200,8

204 A$~-"(CLR) {SWLC) (BLK) {F1}{F2)1006Nel]l Done!(F2107118tandards met”

206 Q0SUB1060 1 QOSUBL00)

200 FORI=0T07 1FORI=0TOI  READTS (1, ) 1 WRXTJ 1 NRXT]

309 A="{CIR| {JWLC) {BLR} {PS)13{F1)(F210703Proper ALBING(F2)100518(F210510A14gnING BLQhta(PZ)09)2vith Target™
211 GOBVB1060:BR=-11008UD10031IV(BR) THRNIEO

212 AS="{CLR] (SWLC}(BLK) (F1]1(F21040)Damonstration of(P210703Proper Alning”

210 AO~AS+°(F210410230 aater Tasgel®

214 GOSUB1 0601 PORE2047,421PONEV+46, 12:1POKEV+14,108]) 1POKEV+1S, 139 L=0

216 GOSUB1170 1POKENS, 6 1P0RECT, 61POKR2041, 341 POKR 2042, 35 1 POKR2043, 361 POKR 2044, 37

217 POKE2045, 30:1P0KR2046, 39:POKRTG, O

210 FORI=OT0?7 1POREV+2, DX (1) POKRV+3, VY (1} (POKEV*4. DX (1) +24 1POKEV+S, DY (1)

219 POREV+S, DX (1748, POKEV+?, DY (1) 1PORRV+S, DX (1) s POKEV+Y, DY (1) +23

220 POKEV+10,DX({1)+24:P0KTV+11,0Y (1)+21;POKEV412,DXI1) 440 POREV+13. DY (1) 2]

223 PORESD,DD (1) 1PORRD], 184 (PORRD2, 126:POKEVe2],129:CH=" (LORN} " 1 IPI>20AL3 OTHANCS=" (BLR} "

222 FORI=010200 1 WEXTI1POKRV+21, 258 1PORI=0TO) $0 1 MBX TS

223 AS=CP+"(SWLC)(F2)0024<Pull TRIGALA to Continue>"1@DUB1 0601 PORELY, 258

225 FORJI=0TO4S0: IFPRER (76} ©>OTHRN22S

216 17J=>230THENYORRV+2], 254

220 PLXTJI(POREBV+2l,01NRATL 1 L~L+]1100TO2L6

229 IPPERKI(TG) =127 THRNPORRV+2], 0100TOI60

230 IFPRER(TG) «1THENPOKEV+421, 01AS="{F2)0824 -

232 POKESI201.13:A4~"(CLA} (SWLC) (DLK) . F1}(P2]0401Test Your $kill:(P2)0404ldentify Correst®

240 A‘-MO'(IIINO‘lMlinQ('HHDITAI'DMDx

250 ASeAR+"(F2)0316) Cozrfect Ansvers(r2)1219in a Rov”1G08UBI060:008UB1000

260 BX({C)=13412Y(C)~1261POKETG, 01LVa2 1 PX154,PY=126

270 FOR1=0TOZ tAS=" (CLA}*1008VB 1042 :POXES3200, DCPORENS, 61POKRV+21,120,:POKRCT. 6

200 POKEV+2, TX(]) s OKEV+D. TY (1} :POREVeE, TX (1) 24 1POKIV+S, TY (1)

201 PORRVS, TX (1) ¢48I1POKRVe?, TY (1) 1PORRV S, TX (J) 1 POKEVAS, TY (1) 421

282 POKRV .10, TX (1} ¢241POKRVe11, 7Y (1)421 1PORBV412, TU(T) 480 1PCRRV+1Y, TY (1)+2])

29C POKESD, TD(3) 1POKRD], BX (1 1PORED2, BY (1) 1G08VBI 060 1 POFEV 2L, 254 (POKEL?, 254

300 IFPRERILP) ©0THRNICO

10 u-m:mu-wruuunnnu’on. This Ale{F2)1204Correat?*1GEUB1060:1008VR1110

320 17 (BR)TUENPOKEV+23, 0 1LOT0O60

330 1PANCIC(I) THENOOSUD 10901 POKEV 21, 2951G08UC1240 POKETS, 91 008UB11 7010070260

340 QOSUB1070:MEXT11P0KR33300, 0. PONTV2], 0

350 AS="(CLR}{BWLC) (DuK) (P1)}{F2}v7.60tandards 2t {F2)041SNOY Try These..."1G0SUB1060130VE100)
360 RRSTORE (FURI=0TO7 1 FORI=0TI3 IREADYS (3, J) 1 NRXTS s MBXT]

363 GOSUBILICIPORESIZE], 12:1A8="|CLA] {SWLS) (BLR} (F1]{F2)0301Tast Your SRil1(F2)06041n Tdentifying”
370 AS~AR+*(F2)010781g0t Alignaant and(F2)0710Pz0per Alm(r2)11188TANDARD "
300 ABoAg+*(£2)03183 Cortect Answera(F2)1221In a Rov*

302 17 (BN} THRNAS=“(CLR}* 19C8UB106) : 0OT080

383 PORR2043, 40:POKR2042,411P0K2204), 421POKRV+42, 11

388 PORIOTOT 1X) (J)wRX(J/¢ (IFT(MED(1)*7)417) 1Y) () =BY (I} ¢INT (RND (1) *3)
3P0 NEXTIIEX(C)=16118Y(CIel3PINI(C)=10)1¥)(C)~1291POKBTQ, 0 1LVe)
391 CleINT(AND(1)*3) 1 IPC~OTNENCLC+C)

38 IPC)imeEcy.C-I}

393 BX(C1)e;611RY(CY)=1Y9

298 P1o1€i.P2=1391PD=10)1P¢~1)9

400 PO 1ad102181239777)82=111008UB1160:00KR53200. 5C 1 POKENS, 2 POKACT, &
410 PORRV+2, TX (1) 1POKBVE), TY (5 ) 1POKEV+4, TU (1) 2341 POKEVeS, TY (1)
432 POKRSD, TP (1) 1PORID], BX(3) 1POKED2, BY (3) 1POREV 2], & 1 PORRLP, X §(
418 IPPRER(LP) >ITHRNSLS

420 POMRV4E, X1 (1) sPOREY* Y, Y1 (1)1POKEVe2], 14

ALm" (DULC (LR} (F1)(P2109071a This ALS(PZ}1204CorTOct 2" QOIUBI 06N 0OSUSILA0




473 IF(SR) THENPOKEV+2], 0:1G0T0300

400 IFANSIC(]1) THENQOSUBL090:008VB1330:008VR1170:00T0308

430 COSUB1070,POREV+2], 01 NRXTI1POKESI200,0

$00 A¢==(CLA} (BULC) (BLK){F1}(F2)1006well Donel (F21031081ght Alignment (F2)1012and ALAing(P2])0334"
$10 At*AS¢"Prograa Completed=1008UB1060:0R=—11008VB1000

$30 CotOLNN

1000 As="{(BWLC|{P2]0124 <Pull TRIGGER to Beqin> " 1GONVBL060: BA—1:007T01010
1003 AS="({BWLC} (F2}1002¢ <Pull TRIGAER to Continue> *1003UR) 040 1BR=-}

1010 IFPERKR(3632))=24 7THENDA=0100T01030

1020
1030
1040
1060
1070
1080
1090
1110
1112
118
1116
112¢
1124
3126
1130
1140
1180
1160
1168
nn"
1100
1190
1200
1210
1220
1230
1350
1251
1382
1298
1260
1270
1200
1290
1292
1298
129¢
1300
10
1320
1330
1332
133
133>
1340
1350
1388
1340
1363
137
1378
1300
499
$000
solo
4000
éo0lo

IFPERK($6€321)¢>127THEN1010

IPPRRE (3612))=2472HEN1030

Ab="(BULC) (F2)0124 “1GOSURI 060 1RBTURN
ASeAB:SYS49162 1 ARTUNS

AS="(BuLC) (R2D} {F1)(P2)0518Y0ou ate COoTrect{BLK]™1Q00SURI060:008UD100)
AS="{P1}(22]0818 *1008UB1060 1 RRTURN

POKES3260, 21A4="(SRLL} (RED) (F1}{PF2)0715Y0u are Wrong™i1GOSUBLOE0 I RETURN
SRe-11A3="{SWLC) (BLK} {P2)0617Pul) (RED}TRIGGER(BLR) to (AEDISELECT(BLK} Anewer®003VB1060
Ale"{SULC) IBLE} (PL}{F2I0412YRS(P2)3412 (GRY2](C/LP)(C/LF)IF1INO™ICKBUBLOEO
FORI=0T0300: IPPREK (TQ) COVTHENAN=01 BR=0: QOTO1 140

RXTI

AS="(r2)0412(1}) (C/LP)(C/LF)(C/LPHITL) (SWLC) (QRY2) YRS (BLK) (21} {F2) 34120071 QOSUB) 040
FORI=0TOI00 | IPPRER (70) O 0TURMAN=] 1 BR=0 : 00TO1140

mxrd

IPYRRR (TO) =0THRN11YD

IPPRRR(TG) ~]1 3 TTRENBR=-]

Aje™ (BALC) (BLK) (7210617 *100STUBL 060 1 RRTURN
KB=INT(21/256) :LD=21~ (RD*256) 1PORRE2S), LD :POSE254 A1 POKR2S), 82

SYSSCIRRTUN

PORI=OTOY 1P (1) =01 WEXTL: POR]=0TO?

PoINT(RND(1)98) 1 IPP (P)=1THEN]11E0
P(P)=1iDX(1)=FB{P,0) DY (X)=PS(P, 1) 1B1(2)=P8(P,2):B2(1)ers(P,3)

DD (1)=P: NEXTI:PORI=0TO2

PoINT(RND(1)*8) . IFP (P)=0THEN1210

P(P)=0:TX (I} =DE(P) 12X (1) =DY (P} :EX(T1)=L1(P):BY(I)=E2 (P):TO(1)=DD(P):C(1)=L
WEXTICoINT(RND(11%3)1C(C)e0:
Hee" " (VE=""1Mjo" (BLK) " L0~ "= 8P8="(RED) (72} " 10X=PX-EX (1) 1OVY~PY-LY (],
IPLVEITHENSASS" (F2)052183ght ALIQnaent ™ Pie"(3WLC) (BLK}(F1}{F2]0617Fzont sight 1s”
IPLV=2THENSAS~" (P2} 1421AIMING~ :F§="({SWLC) (BLK|(F1}{F2)1417ALn Le"

A$=TI+573

IPOX>OTHENHI="Laft"

IPOX<OTHENHSe"RIghL "

IPOY> OTHENVE="High"

IPOYCOTHENVS="Lov"

IPHO=""ANDVS=""THENAS>" (BLK} (BNLC}(F11(F2)11317Thas 4p{F2)}))19{ARD)CORRRCT (LK) " ¢4AS: OOTOL1I10
IFVEe~"ANDHI<>“"THENME="(BLK) (F2]111210f Contor”

W1oLEN(HE) iM2oLEN(VE) 1003=M) 48241 :L08e" *; I1FU]=0ORNISOTHENG =) -1 110" "
W3=20-83:0500TRE (W] 1BE=RICHTS (B9, 2) ¢ 19"
AS=ASBSVE+LO+RIINS 1 GOSUBI0E0:Q0SUBLIOO3 1 IF (BR) THANG DS

RETURN

SAS=" (SULCH(BLK)(P1)(F21021951¢Dt Alignment 19" :P18="(F2)0419FrOnt S4QNht 19" 19=010=0
Cl¥="ang":c24="but"

P26="(P2]10219Front Sight 1s NOS" 088="(F2)0817Correct "10Fk="({P2)07171IncozL0Ct *
POKEV+421, 14 :PORI=DTOTS0 1 NEXTY

AloPl-RX (1) 1A2=P2-RY (1):181aRX (1) -X1(]) :82=RY{])-¥I(])

1P (A1e0) AND (A2=0) THENSA$=2AS+OKS | N=]

IT{ALOOI0R (A2€>0) THRNSAS=SAS OV §:G=]

17 (B1=~20)AND (B2=0) THENSP §~P18:C)=C24: 1PW=1THENC$=C) §

IF (81 -20)0R(32<>0) THERSPS=PLF:CH~C28:IFC=1THENCI=CL Y
Ag=IA$eCE+3Pgo"(F2)0221Canterad on Tarqget®:008UB1 040

GOSUB1003 1 1P (BN) THENESSY

AS="{CLR}":QOSURL060:POKEV+2], 0 :RZTURN

SYS340) 1 POKEV+27,0:POKRED1I6), I:8YS491TY

DATAL4L, 139, 199,139,141,119,199,137,161,119.163,141,181,11%,163.,14)

DATALSL, 139,163,159, 101,159,163,141,16),189,161,137,141,199,16),13?

DATALIE, 126,196,126,134.306,1382,124,1584,106.154.127,174,106,143,127
DATALI76.126.152.126,174,146,156,120,154,146,184,12¢,134,246,156,12¢




s=3400 CLRCHN
7 SA.3400.TXT FOR S1GHT ALIGMGENT CHAOUT
1 AND PLACRMENT PROCAAM TLOAT
P TNABLE GRYIN
JuP  DSABLE LOAD
e SCERNE orgN
-OPT NOL mrLrs
<118 MACROS-VARS BRTNAM =$TTAD
.OPT  WOL WAC  DINC 1bOUBLE
1820-102) 18 UNUSED IF NO CAISSTIE Inc 71 IPRECISION
cm =220 un 12 1INCRRMENT
CTRl =021 mc 7141
DIR -822 ” . MND
DX =02) JMAC  DDRC 100UBLE
MDY =024 LDA 12} IPARCIOION
Mg N IDECREMENT
ped 7141
72 oec "
+ MOD

;% BULLET STRIRE

1Y BULLET STRIRL

;4 RDGS TD SORT AFTER
1¢ TO PUT IN SRTDVY

JMAC  ADDR IMOVE 20N
LDA #4272 I9YTS OF 12
sTA 1) 1INTO 71 AND
LDA 12 TMIGH SYTR OF
STA 14} 172 INTO T3¢

.00

MAC  PRINT

LDA  #<7)

LY 721

JSR  SABIE  PRINT

. WD

JMAC  PLOT

Loy [ 22

10X "2

cLc

ISR srrro

-MND

.MAC DISK 1DISK

LbA & 1OPRRATIONS
TAX 1LOAD" 127, 8

LDY " 173 18 LD OF
ISR S2TLFS FILE MAME.
LDA #13-23 :THUS LENCTH
ox €« 10F FILE NARE
L0Y 92 118 13-12

LOA 0

MNp

JMAC  PUTR

PHA

TYA

PHA

TAA

PUA

. MND

LMAC  GETR

PLA

TAX

PLA

TAY

rla

. N

.MAC  DADD

LDA 13

cLc

ADC 12

TA n
Tinz <902 LDA 141
TMVAFT 904 ADC 1241
KIEPON =906 STA 141
sUmx #9907 D
usI2C =909 .MAC DsUB
DSPLAY =910 LDA n
PISNUM =91] ser
MAXVAL =919 £ 14 2
POSTX =920 1TA N
SPOSTY =921 Lba M+
bEv =923 nc 1241
TRACK «92% STA 1232
PRDIAM =926 S0
1NEXT ONT AT 840 SUC  DEPL
BUF1  =2049 LoA $12-71
Ur2 =209 TA LENSTR
TIMRS =2149 1DA (252}
SATBUT =2150 ;16 BYTLS SIA [1\]
SERORF <2146 1DA (2231
7 MIXT ONL =317& STA (1Y)
DEVBUY «51130 Jar LETML
ADCSP) ~51200 MND
ADGEN2 =51712 RND
XBUF  =33224 .OPT  NOL

YMUP  =82736
v 53240
810 34172
SCRER =31960
ACRLND =32960

I

1 PROCEDURE ENADLE

1PRRPARES 1RO TO TAKE AEZADINGS
1B NONE

1€C18Y8 BMABLE

oA 83248
aD 2?7
YA 85368
LDA 4230
STA  $33¢¢
LDA 03
STA SN2
A M
8TA 8127
ADDR  $314.3TANT
A 80
8tA  LPOM
CcLt

nts

L

SPROCEOURE DAABLE

JRETURNS 1RQ VECTOR 10 NORMAL
1B NONL

1C18YS DBABLE

1A 1NN

DSABLS 381
wa N
STA €I
LA 40
STA I
1A 3273
sTA M)
ADDR 8314, $2A3)
cL1
| 3¢ ]

H

1PROCEDURR START [IRQ)

1IRQ ROUTINE 7O TAKE PEN ARADINGS
19,C,A10E2 AFTER, BRPORE

START LDA ¥4

sIt S
ng CoONTIN
10A 327
ST $3213
e Sreec
CONTIN 1LDA 83263
A 127
BTA $326%
LOA $250
STA 33266
LDA $3273
$TA $3273
LOA  LPON
Pl GRTLP
[ ) 1] CoNT1

e MOVE
CONT) @ ool

1

1PROCEDURE GETLP (IRQ}

ITAKES PEN READINGS FOR YES/NO
JB:POKE LP, 0D

1C1POKE LP.W WHEREZ O<N<i2$

A1 {X/2) ARADINGS STORLD IN XPIX
1 Y READINGS STORED AT YPIX.
CLTLP JSR TRGGA

LOA TR

ng ouTLel
LDA [1]

BTA Lrow

CUTLrL JINP SLAIY  ; ARTURN
i
1PROCZOURE TRGUR

!
TRGCR  LDA 36321

(41 4 €247
BNE  TRGO1
[%.7 . ]
8TA LION
oA 4
BIA ™
Jnr TRGOD
TGl Qo 4127
SNE  TRGO2
27 S 1]
STA  LrOx
w a2
STA ™™
NP TRGOI
TRGO2 LDA 4D
8TA T
TRGOY R78

SPROCEDVRE MOVE {IRQ)

IMOVES S10HTS INTO ALIGNMENT
tB:POKE CTR, $SPRITES;PORE LP, 0

1 190KB STARTING, BNDING X, Y

) (POKE DBLAY INTO CTR1

7 1POKE DIRESTION INTO DIR (0-7)
1CIPOKE LP. ¥

1 WHRRE 127QN¢28% POR TRIT
' ¥=24$ FOR DRMO
JAIPORZ LP, O1RETURNS TO PROGRAM
MOVE LDA  LPON ,TEST OR DEMO?

CHEIN =3PPCé 1 A1 RONE

CHEOUT =3rrce BNABLE BEI

CHAIN =3PFCT LOA (1]
cLOSE  ~4frcy STA 3OO

G-26

(231 1 DEMO
wovEo o TEST




MOVEL

POV

SPHVO0

SPNVOL

SPMVO2

PHVDd

sPHVO4

SPHVOS

sPMVOe

SPMVOY

ADDX
ADDX1

$UBX
sUBX}

CHXX

ADDY
ADDY)

SUBY
sSURYL

ISR

JSh
ISR
P
JSR
ISR
JSR

PEL
JSh

ISR
I8
JSR

ISR
JER

JSR
pELY
JSh

ix
DEX
LDA
cLc
ADC
S$TA
123
cPx
acs
RTS
Lox
DEX
LDA
t 119
114
STA
DEX
(423
| 14 ]
RTS
LDA

| 113
$TA
RTS

LOX
1OA

A

TRGCR

cTl
DIR

2PMvol
srMvod

arnvo)d
sPMVO2

SPNVQS
PNvOs

SPMVo?
SPMvo s
ADDX
CHEX
OUTHY
ADDX
ADDY
CHRX

ADDY
CHEY
OVTHV
SUBX
ADDY
CHEX
oV
suBK
CHEX
ouTnY
SUBK
UBY
CHKX
UMV
SUBY
CHKY
OUTKV
ADDX
SURY
CHERX
oy
Ty

V. X

”
v.X

[}
ADDX 1

v.X

v, X

2
Uy}

: CMECR TRGGR
1DELAY
1 =07

JARSTORR CTR)
1 DELAY

CHXY

crouvr

scoi

scLo10

8¢CL020

BCLOJO

BCLO4C

8CLOSO

RT3
otc

Jlc
LDA

$€2024
L0110
e
92024
sCLOL0
SAY, 0192

o
{#A) .Y
"

(LY
t<16192
3CLo20
ELY)
916192
scLo20
A3, 0192
(ro} . Y

s
rp).Y

[24 DY 1
(2%
$CLOSO
18A3) .Y
"

o

[LA]
416192
scLodo
ELY )
16192
sCLO30
432
sorer
139
53263

LisT

1CAIP $/BANK

2CRUNCH CO0S

1CRUNCH CODE

1CRUNNCH CODE

1AM

G-29




roupin rogram cumentation

10 DIN XYN(23.1)1vV=33240:80=3409:180=3412:C1=341%
20 DRF FWH(X)~INT(X/236) 1DEF FNL(X)=X-INTIX/216}°236:DRP PWR(X)=INT (RND(0)*X)
30 FOR 1=0 TO 23:MEAD XY8{1.0).XYS{1.1) MEXT 1
40 COSe™(F1} {CRN} F211320CORRRCT" 1POKE $3201,0
48 Cle="(DLK}(F3)162021 (F1}{F2)0S20YRS(P))(ORYI}(F2)I020n0ILOLY) :C20="{GRYI}(PI)16202]1(P2)0S20yea(P1)(BLK}(P2}3020MO(LOLY)}"
$0 POKE 2040, 34:POKRE 2041.34:P0KE 2042,24 1POKR V429, 7(POKE V+2).7
60 POKE V39, 31POKE Veld, $:POKE Ve4l, $1POKR Ve20,0:POKE V*16,0:P0KE V21,0
70 AS==(FE)00(FII0OICLN) IFSI0I(FI)0O0(PL)(P2}1203(CANICROVPING(LBLY} (P2)0210C00d shot grouping”
80 AS=AS+"{P2]05131s important to(P2)001€markemanship®GOSVE 1000:008UD 1010
90 8=0,008UD 1050:1A8="{F3)170008(P1}(F2)0300T1ght shot group:”
100 ASwA$+*(F2)11028hots hit(P2)0304 close vogether. (F1}{F3)00" 008U 1000
110 PORR V,100:P0KB Vel,126 170K Ve2,112:P0KR V43, 13410068 V44,124 1POKE V+¢3,118
120 PORR 02),7:39Y2 83
130 A$="(F1)({r2)1321 TIGHT *1003UB 1000:008UB 1010
140 8=0:003UD 1050 1A8="(P3)170005(P1}({F2)0301Lazge shot group:™
180 AS«hSe™{r2)01038nots hit far apartiP3i08({F1}"1008U8 1000
160 POKE V,236:POKE Vel ,1191POKE Ve2,170POKE V43,153 1POKE V44, 96:POKR V3,123
170 POKE 823,7:85Y8 88
100 ASe™(F1)(F2]132] LARGE ":Q0SUB 1000:1008UB 1010
190 $20:Q08UD 1030:A8="(F31170008(F3)(F2)0401Tight shot group®
200 ASeAse™(F2)010324¢e 4n 4 om circle(F)){P3)00=1008UB 1000
2.0 PORE V, $6:P0KR Vel, 118:P0OKR V42, 1001PORE V43,1261 PORR Vo4, 1201P0P2 Ve4,110
220 POXE 823, 71578 8B
230 FOKE 864, 00:POKR 965, 0:POKE $66.731POKE 86),20:35Y8 C1:FOR D=1 TO 10001MEXY
240 PORE $23,7:P0KR 643,112:POKR 8495,122(POKE 847,104:POKE 649,130:0Y0 M
250 QOSUB 1010:3=0:G08UD 1030 :AS="(F3)170003{r11(F2)03001If only 2 shots"
360 AS=A$+~(F210302can DO seen. fire(F2)0204another ohot group(rd)oe®;008VE 1000
270 PORE V,0:PORE V+1,0POKE V+¢2,145:1POKE V43, 130:POKR Ved, 111 1PORR Ve$,126
200 POKE 923, 7:5Y3 18:008UB 1010
290 52«0:1NCw0
300 IF MC=3 THEN 380
310 S1eFNR(8) 1IF (NCe2) AND ({32 AND 13)=0) THEN EZleFNR(4)
330 IF (MCe2) AND ((32 AND 240)=0) THEN Sl=FNR(4)+4
330 1P (22 AND {2°2£1))>0 THEK 11-B141:21«214{321>7)°21:0070 330
340 324(27 OR (2°11)):1008UP 1160117 2 THEN BCedNCel
380 IF (22 AMD 240)=2¢0 THEN $£2-12 NOD 1§
360 1P (22 ND 15)=15 THEN $2-22 AND 240
370 0010 300
300 AS="{FII0P(CLR}{F1)(F2110)iVery qoodt({P2)06155tandards met. (F3)00°:1008UR 1000.:008U8 1010
390 AB="(F4)OO(rI |08 {CLRI(F3}OL(F7)00(PL}IGRN} (F2)0205M0u1d you 1ike to:®
400 Clg="(F1)(BLR}(F2}0618°(F2)311S (F2)0000BaQin(FE)BAR(TEIprogran(GRYI) (P212508Restart(F2)2810tnintr2)2%)2progran”
410 C28="{P1}H{BLK}{P2}0613 (P213118~(F2)2500Rentart (P2)2510thin{P2}2512progran!GRY))(F210000Pegin(Fe}BAN{FS|progran”
420 PORL V+21,0:C08UD 1000:1C0SUB 1060:1F LeD THEN POKE 49161,2:8Y8 49179
430 POKE $3272,23:POKE $326%,27:PR1T“(CLR}"; (END:3YS 4917%
1000 AS=AS:3Y3 49102:RETURN
1010 A¢="(LBLVU) 7D 1162424 (F2)0724<Pull vrigger te Cuntinue>™1COSUS 1000:BR~¢
1020 1fF PRER(56321)~127 THEN BR=-1:G0TO 1030
1028 17 PRER(5€321)¢>247 THEN 1020
1030 IF PREK(563211¢22%% THEN 1030
1038 Ir BR THEN 390
1040 PORR V21, 0:RETVRN
1050 POKRE 022.3:3Y8 J4Q061POKE $3272.31 :RETURN
1060 A$="(LBLUI(PI)162424{F2)0824<Pul) trigger Lo select snever>":COSUB 1000
1070 A3=C1$:CO8UB 1000:2=0:BR=D
1000 1P PEEX(5632))=2247 THEN £~-1:00TO 1140
1008 1f PEEK(561)21)=127 THEN BR=-1:607T0C 1140
1090 2=8¢111F 2<50 THEN 1009
1100 AS=C25:1G08SU 1000:2=0
3110 IF PREK(56321)=247 THEN 2=0:Q0T0O 1140
1115 17 PREK(36321)=127 THEN BRe-1:GOTO 1140
1120 ge241:1F 2430 THEN 1110
31130 ¢ot0 1070
1140 1P PREK(56321)¢<>25% THEN 1140
11643 1r BR THEN 390
1150 AETURN
1160 8=0:COBUR 1050:23=FNR(2) 799
1170 R4=01X=0:Y=0:FUR Je0 TO 2:gZ=FWR(I) ¢}
116C IFP {24 AND (2°2))>0 THEN Zele)igele(L>7)¢(2-5):100TO 1180
190 2= (2E CR (2°2)):POKE VeJe2, XYN (2103429, 0) 423 : XaXeXYS{21°3¢2-5,0)
1200 POKE V4J°2¢) XYO(Z1°3¢42-5,1) 1 Y=Y4XYN(21°0¢2-5, 1) 1 NRXT J
1210 X-1NT(X/3)¢23:Y=1NT(Y/Y)
1220 AS="{F3)370C08(P1)(P2)108013» this & tight{P2)1103shot group?{rl){F3j08=:1G08UD 1000
1230 YORE #2)3.7:8YS 35:008UN 1060
1240 IF ((3123) AND (2=0)) OR ((R1€4) AND (3~-1)) THRN 12640
1290 §=-1:A8eCO$1008UB 1000:0010 1310
1260 $=0)4C=018=0;008VE 1050:A8="(F1)(F211302{AED! WRONG {(LBLV){F3)171021"
3270 I7 3173 THEN AP=AS+"(F2)06100r0up wil) £5t(F2)11204n odrcle(F})"100T0 1290
3280 Ad=ly+"{P2)06100c0up S000 Not(F2)0720f1L 1n circle(ll)”
1290 POKL V+11,7:1PORE 664.X-20:POKE 063, 0:7088 866.7-46
1300 POKE 661,260,008V 1000:8Y8 CI1P0%E $3200,2
1310 GOSUD 1010:P0KE $5200. C1ARTURN
$000 DATA 1132,.146,182,190,132,106,117,112,105,164,132,10%
5010 DATA 93,146,146,195,142,100,96,193,182,102,120,129
$C20 DATA 129,105,106,.99.119,04,119,126,147,124,151,116
$030 DATA 120,124,136,129,131.125 120.162,136,167,110,104¢




*=3400 X  PICTUR STA  HOLDIe)
[ 2}

IREROTRMP . TXT bEx pAv |
.0rT  NOL MNE  SLPSO BIT DY+
Jw  BNABLE ADDR  §FD, 32741 ;TOP 1/) JR  CRaTRP
D¢ DIABLE ADDR  BA3. 10782 ISR DOMOVR
I SCENE ADDR  STOP, 1363} A xl
NP SHBANG IR MOVRIT cLe
L MOVESP e e ADC COUN?T
P CIRCLE LP30 DX 3TA Xl
S$TOP =020 BNE  SLPEO = 4 x2
PICTUR =322 ADDR  OFD, 33648 ,MID 1/3 BNE  MVE0i0
copEl  =92) ADDR  8A3,10782 nrs
copL: =92% ADDR STOP, 13631 CASEZ LOA 1)
[we JANNES Po) JSR NOVEIY BIT DY+
codRe =029 e P BPL  MVIO3O
HOLD) =03} ALPE0 ADDR 47D, 30848 ;80T 1/) WA 0288
BOW? <033 ADDR  §A3,11392 HVEOS0 STA  COUNT
AOLDY =038 ADDR  STOP, 1299} LOA  MOLD)
HOLDE =037 ISR NOVEIT STA  STEIPN
XVAL 839 SLPI0 LDA 432 LOA  HOLD2
YVAL =84) STA  sorry STA  sTIPD
3 -043 nrs XVI060 LDA €0
41 =943 NOVPIT DY 40 STA  BOLD)
12 =947 Mre) LDA (8TD),Y LDA  COUNT
Y2 -84 STA (SAY) .Y STA  HOLD)+}
ox =831 DINC erD Lox 40
oY =833 [-30 [N TN BIT DXel
BTEPN =088 DA A JSR  CKstLr
STLPD =887 o@ srtor ISR DOMOVE
CSTLIN <139 T MOVEL) A YL
couNt =16} LDA  0A4 cLc
ANGLE =162 o 3TOP+) ADC  CouNe
RADIUS =863 ANE  MOVEL! E 37 W 31
CENX =184 | 34 o Y2
CENY =166 SHBANG LDA 0128 BN MV3060
ELDIPP =068 8TA  COOR2 RTs
HLD2rP =473 SKBO1O LDA  CODEL CESTEP BMI  CXS010
INEXT ONE AT 078 AND  CODE2 LDA  CaTEPN
LENSTA =1638) MEQ  BHBAD20 cLec
LETML  =4910$ LDY  #2%% ADC  sTRPN
v 33240 JSR WAIT STA  CITEPN
JOYSTR =$6120 DY 0233 o SR
.MAC  DINC ISR WAIT BCC  CERTS
e M DY 4288 stc
BNE 72 JSR  HAIT S8C  STRPO
ING el DA ve2) STA  CSTEPN
2 LN ORA  1ODE2 INC X)X
.MAC ADDR STA  Ve2l ING  HOLDI, X
oA $<72 ISR BANG CERTS NTS
stA 1 SHBO20 LSR  cODR2 CKS010 LDA  CSTEPN
LA 12 INE  SKBI10 Cr  STERN
8TA 7le]) (3¢ §CC CR8020
.MND noves? DA #0 e CKS030
ENABLE CLI STA  CETEPN CK3020 DEC  X1,X
nts LDA X2 pRC  HOLD), X
DSABLE A1S seC LDA  catipN
;SCENT 13 CALLED 7O DISPLAY ONZ [ LY 3 cLC
;OF THEZ PICTURES ON THE EPROM TAX ADC  STLID
JPUT THE PICTURE NUMBER IN $TX DX STA  CITEPN
1THE LOCATION *PICTUR"™ AND CALL LDA 40 CK$0J0 LOA  CITRPM
JTH1S ROJTINE, OR UBR THE MACRO ;e 10 sec
13CAN PICAUM. 3TA  DX¢l SBC  STRMNM
3CENE  LOA 10D 8PL  ¥vE0l0 aSTA  CaTERY
STA Vel? TXA 3¢
LA 429 LOR 4288 DOMOVE LDA 8120
ITA Vo4 cLe STA  coDR2
ADLR  8A3, 1024 ADC ) wx 414
sLP10  LDY &0 TAX DOMOIO LDA  TODEL
sLP20 WA 177 MvS010 BTX  HOLD) AND  CODE2
STA (IAD).Y LDA Y2 Q. DaMo20
DINC  AD [174 DA V. X
A A LLISEE § cLe
CMp k<2024 TAX ADC  HOLDY
L BLP3O X oY aTA V. X
LOA A4 LoA 40 LDA Vel X
o 2024 [1 1 ] cLe
Mt LP20 STA  DYel ADC  HOLD3+}
Lbx  PICTUR BPL  MVE020 STA Vel X
[T 2 }T 3 1) TXA DOMO20 LSA  CODR2
LDA 010 BOR 4238 oRx
sTA oYY eLe 23]
ADDR 41D, $0000 ADC 41 BPL  DOMOLO
ADDR  §A3, 0192 TAX wy 2
ADDR  STOP, 16192 V8020 8TX  @OLDZ JSR WAJY
Jsh wOVEI? cPX  MOLDI [37]
e sLPT0 BCC  CASRl BANG LDA 013
BLPIO ADODR §AD, 8192 e CASR2 STA $429¢
1.V S 1] CASE! A N oA 10
1TAY 31T DX¢4) STA  S42M
SLPIC BTA {AM).Y BPL  MVIO030 oA 80
DINC SAD DA #1238 STA  3OIT)
LoX " NVE0)0 LTA COUNY A 0O
(14 SR T9Y 3% } LDA  WOLD2 STA 76
8CC P40 STA  STERRN DA 4129
Wwx LDA  WOLDI STA  Ma276
X 9216192 STA  STEIFD TS
BcC sLPAO w040 LDA  COUNT WAIT Lpx 4293
WA 01} 8TA  MOLD) WAITI DRX
sTA  sorTY 5.V S ] NE  WAIT)
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|
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(1]

ANGLE
€233
cooel

o

ANGLE
48391
ABCCF
<1000
[ 23 2431 1]
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sacor
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[ 1105
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[ 13114
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APPENDIX H
Mathematical Formulae

The basic mathematical formulae used to calculate MACS diagnostic scores
are as follows:

Steady Position SD (X=-45..-7) + SD(Y=-45..-7)
Aiming RD (Target,X,AVG (X=-45,.-7),TargetY,AVG (Y=-45..-7})
Trigger Squeeze RNG (X=-6..+3) + RNG(Y=-67..+3)
Location RD (TargetX,BulletX, TargetY,BulletY)

SD is an abbreviation for standard deviation; thus, the steady position
score is the standard deviation of the X axis readings for the 45th to 7th
reading before trigger closure. This is added to the standard deviation of
the Y axis readings.

RD is an abbreviation for radial distance. It is simply the Pythagorean
formula: the square root of the difference in the X values, squared, plus the
difference in ths Y values, squared. 1In the aiming measure, the average X and
Y values (AVG) over the time window are subtracted from the target X and Y
values. In the shot location measure, the bullet atrike X and Y values
{(defined as the last reading taken before trigger squeeze, or -1) are
subtracted from the target X and ¥ values.

RNG is an abbreviation for range. It is simply the difference between
the maximum value and the minimum value. The time window for the trigger

squeeze score is from 6 readings before trigger closure through 3 readings
after trigger closure.

A factor of 1.6 is multiplied to the Y axis scores in each of the above
formulae to compensate for the greater length of actual pixels in the Y axis.
The mathematical standards are shown in Table H-1 below. S signifies the
actual score.

Table H-1

Standards in the BRM Program for Diagnostic Scores and Shot Location

Below
uppor P ion Excellent Good Average Average Poor
Steady Position 0<s8<2.5 2.5<845 5<5«<8 8<5<10.5 10.5«<s
Aiming 0<8<1.6 1.6<8<3.5 3.5<8%6.5 6.5<8<9 9<S
Trigger Squeeze 0<s8<2.5 2,5<845 5<5<8 8<5<10.5 10.5<S
Shot location 0<8<1.6 1.6<8<3.5 3.5<8%£6.5 6.5<8<9 9<8S
Below
nsu X P ion Excellent Good Average Average Poor
Steady Position 0«<s<4 4<S<6.5 6.5<5%£9.5 9.5<5%12 12<s
Aiming 0<s<2 2<8<4.5 4.5<s48 8<s<11 11<S
Trigger Squeeze 0<5<4 4<8<7 7<8<11 11<5<14.5 14.5<8S
Shot Location 0<5<2 2<8<4.5 4.5<s48 8<8<11 11<S§

Breath control is "0OK" if steady position is excellent, good or average.
"Check" is displayed if steady position is below average or poor. The breath
control score is presented in the same color as the steady position score.

H-1




- NU
- ILMED
50 |
DTIC




