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MULTIPURPOSE ARCADE COMBAT SIMULATOR
DEVELOPMENT TO IMPROVE SOLDIER SHOOTING SKILLS

WITH THE M16A3 RIFLE

INTRODUCTION

The Army plans to put an optical sight on the M16 rifle, modifying the M 16A2 so
an optical and/or iron sight may be affixed to the upper receiver. The rifle will be
designated the M16A3.

This subtask was sponsored by the U.S. Army Infantry School, funded by the
Army Materiel Command with funds designated for training development, and was
monitored by the U.S. Army Resarch Institute (ARI).

When the statement of work for this contract subtask was developed, it was
envisioned that by December 1991 the first units would be equipped with the new
M 16A3 rifles. The intent of this contract effort was to develop appropriate MACS
software and training guidance to enhance soldier shooting skills with a telescope and
deliver 15 MACS systems to support the testing and initial fielding of the telescoped
rifles. The MACS rifles and telescopes were to have been provided by the Army.

With the termination of Litton's association with ARI concerning this effort on 31
December 1991, the telescope has not yet been selected by the Army. Three
telescopes were tested at Fort Bragg during October and November 1991; test data
are still being analyzed and it is too early to predict a winner. Additionally, none of
the three reticles is designed to facilitate hold off for wind, lead for moving targets, or
range estimation. The graphics developed for the MACS training program highlight
the critical need for these features, and the Army has agreed to consider our
recommendations in the final reticle design.

This situation makes it impossible to complete full development of any MACS
program by 31 December 1991 because the reticle design and accompanying hold
off/lead rule procedures are critical elements of the MACS training program. Also, the
MACS rifle and telescope design cannot be finalized until a telescope has been
selected. Accordingly, the purpose of this Research Note is to provide the information
necessary to finalize MACS software programs, MACS hardware, and marksmanship
training materials after final telescope decisions have been made by the Army.

MACS COMPUTER

For several years the Army has used the Commodore 64 Microcomputer for
MACS. There are three problems currently associated with the Commodore:
Commodore may stop production of the 64, a government regulation identifies the
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Commodore 64 as automatic data processing (ADP) equipment and this makes it
difficult to obtain it as a training device, and the 64 is old technology with much less
capability than other available hardware.

Our previous experience programming MACS for the Army's Zenith 248
microcomputer revealed that additional memory capability is not necessarily an
advantage, because this computer is not designed to handle the complex graphics
and sound needed for marksmanship training. The hardware developed for games
appears to be the most cost-effective for MACS applications.

Investigation of current gaming hardware found that Nintendo provided the
widest range of capabilities at low cost. We purchased a Nintendo system and
worked with the Fort Benning Training Support Center (TSC) to determine if the
Nintendo hardware could be integrated into the current MACS system.

The primary software developer for Nintendo, Sculptured Software, developed a
MACS demonstration program for Super Nintendo and presented it to the Infantry
School. The Infantry School decided to continue distribution of Commodore systems
until the current supply is exhausted and then convert MACS to Super Nintendo.

The Super Nintendo system provides much better graphics, stereo sound
capability, much more memory, and is easier to program. Given that the Super
Nintendo cartridge has memory capabilities equal to several Commodore cartridges,
the Super Nintendo MACS system will be less expensive than the Commodore MACS
system.

Given the limitations of time and money associated with this contract effort, we
made an early decision to stay with Commodore and purchased 15 systems. All in-
house programming associated with this effort will be for the Commodore system;
however, a detailed programmer's packet was provided to Sculptured Software so the
telescope program can be included on initial Super Nintendo MACS systems.

MACS MONITOR

A 13-inch Commodore monitor has been used with previous MACS rifle
systems. A 26-inch monitor was used with our prototype MK 19 grenade machine
gun program because the additional screen area was needed to represent long
ranges and to allow for elevation of the gun. We considered a larger monitor for the
telescope MACS system because moving targets could be better represented, long
range targets would appear more realistic, it would enhance some scenarios and the
entire screen could not be observed through the telescope. It was decided to stay
with the small monitor, primarily so this MACS program would be interchangeable and
compatible with other MACS programs which are currently in the field.
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MACS RIFLE FOR TELESCOPE

The rifle used for the telescope MACS program should accommodate a
telescope or iron sight. It seems appropriate for the MACS rifle to have a Weaver-type
rail on top of the upper receiver which will accept a standard A3 telescope or the A3
iron sight. An actual upper receiver could be incorporated into demilitarized MACS
rifles, but this is very expensive, cannot be integrated into many of the MACS rifles
currently in use, and may require additional modification to prevent reconstruction of a
firing weapon. The most reasonable solution appears to be the modification of a
demilitarized rifle or a well-constructed model rifle, by sawing off the carrying handle
and replacing it with a Weaver-type rail. This will accommodate the scope or iron
sight. This procedure results in a suitable MACS rifle and retains the low cost which is
an important feature of MACS. We modified one rifle in this manner and used it for
our development work.

We worked with TSC on the establishment of new MACS rifle sDecifications and
included requirements which will ensure sufficient rigidity of the upper receiver area so
future MACS rifles can be modified for telescope use.

MACS TELESCOPE

None of the three candidate telescopes would work on MACS. They could not
be focused at short range and parallax was so bad that they could not be used for
training. During the previous testing of telescopes by the Army, the ELCAN scope had
been favored. The ELCAN scope purchased by the Army for the most recent testing
was the only one with a reticle which was identical to the Army's preferred reticle
specifications. Therefore, we purchased an ELCAN scope which had been focused
for 110 inches for our initial MACS development work.

This scope was adequate for MACS use, but a serious disadvantage was that
the entire 13-inch screen could be viewed through the scope. An important task for
emphasis during training is the v!sual identification of a target and then rapidly
acquiring that target through the telescope. If all targets could be observed without
moving the eye from the scope, this important shooting skill would suffer. Another real
disadvantage of the actual scope is that it would add approximately $500 to the cost
of the MACS system arn. the scope would not be usable on an actual rifle due to the
internal modification required for the short range focus.

We experimented with the construction of a telescope which would be
inexpensive and more training effective. While trying various combinations of lenses,
we found a .22 rifle scope which could easily be modified for MACS purposes. To
provide some visual credibility to the thin .22 scope, TSC developed a telescope
housing and mount which will be longer, but will look similar to the actual telescope.
The .22 scope is inserted into the telescope housing, the crosshair reticle is removed
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and replaced with a reticle like the one used in the actual scope and the rear portion
of the scope is adjusted to focus on the reticle and the screen at 110 inches. This
eliminates all significant parallax and allows viewing of about one-third of the screen
area. Using the Simmons rifle scope model number 1002 at a cost of $9.92, with the
telescope housing and mount developed by TSC, should result in a very effective
MACS telescope for a total cost of $20 to $25.

MACS LIGHTPEN

This contract required the delivery of 15 lightpens. Given that the horizontal
jitter experienced with conventional lightpens would detract from effectively training
long-range precision shooting, an effort was made to develop an improved lightpen --
one which would reduce horizontal variability from two pixels to one pixel. Futurity
Technologies submitted a bid for the improved lightpen which was comparable in cost
to what the Army has been paying for standard lightpens. The 15 improved lightpens
must undergo field evaluation to determine their worth; however, they have been
demonstrated to have no more than one pixel horizontal variability. In any case,
during general use they appear to be as good as standard lightpens and they
represent a significant step in the development of smaller, more reliable and more
accurate lightpens for the MACS system. As part of their development effort, Futurity
Technologies worked with one of our programmers to redesign the setup routine used
for lightpen calibration. The old routine was a Basic program which did not take
readings as fast as they are taken during the firing portions of the program. The new
setup routine, in Assembler, allows the lightpen to be calibrated with the same
frequency of readings as the firing exercises. This allows the new lightpen to be more
stable but this new setup program enhances the performance of all MACS lightpens.

15 MACS SYSTEMS

This contract specifies the delivery of 15 complete MACS systems. However,
rifles and telescopes were to have been furnished by the government and they have
not been provided.

Initially, it was envisioned that 15 upper receivers and 15 telescopes would be
provided to support this project. However, these were not available and now there
appears to be a general consensus that it will be more cost effective to utilize modified
MACS rifles and training telescopes described above. Also, since the telescope
decision has been delayed, it seems inappropriate to provide rifles or telescopes until
it is known what telescope design the Army will purchase. The possibility also exists
that the Army may decide not to buy telescopes.

Given this situation, all components required to construct 15 MACS systems
(computer, monitor, lightpen, trigger switch, wiring harness) are available at TSC for
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assembly as soon as the.telescope decision is made and rifles and telescopes are
available for MACS use. The specifications required for assembly of a low-cost rifle
and telescope are also available at TSC.

It should be noted that if the Army decides not to buy telescopes, the 15 MACS
systems and software may be used with iron sights as an advanced marksmanship
program.

MACS TELESCOPE SOFTWARE

The programming of the telescope MACS Commodore cartridge was very
difficult. Using a programmer who was new to MACS, but a highly recommended and
competent programmer, we were unable to produce a high-quality program after
several weeks of work. The current Commodore MACS program was developed over
many years, first in Basic and then Assembler was used to modify, speed up, and
enlarge the program. Several quick-fixes have been incorporated and this has
resulted in a program which is very difficult to maintain and programming on the
Commodore is quite archaic, given what most current programmers are familiar with.
If the Commodore system should be retained, all programs should be converted to a
new language, probably "C." We considered this for the current program but decided
it was too high risk, given the limited time and resources. Also, since it appears that
the Commodore is being phased out and this is probably the last MACS program to
be developed on Commodore, it appeared reasonable to make another fix to the
existing Commodore format. Two previous Commodore programmers, who are
available only .n a part-time basis, were used to develop the Commodore programs.

Four software products are delivered as a result of this effort:

Cartridge/Basic Rifle Marksmanship with Reticle Option -- This is the current
Basic Rifle Marksmanship (BRM) program, with two exceptions: the set-up routine has
been replaced with a routine which was developed to enhance adjustment and
performance of the lightpen and an option is provided to fire the program with iron
sights or reticle. If a 'elescope is used on this program, all replays will show the reticle
instead of iron sights. This cartridge is fully compatible with existing MACS systems
which are in use and will allow soldiers to practice with the telescope while seeing their
aiming point displayed as the appropriate reticle. It must be emphasized that the
reticle used in this program is the current ELCAN reticle and must be replaced if that
reticle is not selected by the Army or is modified prior to acquisition. Additionally, this
program retains the words as..ociated with the iron sight, e.g., leading edge, and these
words must be modified to match the selected reticle. It should also be pointed out
that the ballistics used in this program are applicable to the M16A1 with a 250-meter
battlesight zero and M193 ammunition. While this program will be very useful in
allowing soldiers to gain familiarity with the telescopes, these differences should be
pointed out by trainers.
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Cartridge/Moving Target Training with Reticle Option - This program has
undergone the same modifications as the BRM program discussed above.

Cartridge/Infantry Rifle Marksmanship Telescope) Commodore Program -- This
is a unique telescope program developed for the Commodore computer. Given the
limitations of Commodore memory, it addresses only long-range targets, wind, long-
range moving targets, and firing situations which require simultaneous adjustment for
wind and movement. The detailed training material needed for development of the
Trainer's Guide to support this program is contained in the following discussion of the
programmer's packet.

Programmer's Packet;lnfantry Rifle Marksmanship 1"elescope) Nintendo
Program - The 130-page programmer's packet at Appendix A is the full MACS
program developed to improve soldier's shooting skills with the scope rifle. This may
be programmed by Sculptured Software but not associated with this contract effort.
The romainder of this section is keyed to the Infantry Rifle Marksmanship (Telescope)
Nintendo Program.

As with all other aspects of this effort, the software cannot be finalized until a
telescope and reticle have been selected. The three reticles currently under
consideration by the Army are shown at Appendix A, page 3. As an integral part of
our training development effort associated with this program, we designed a reticle
which we believe will greatly enhance the rifleman's performance. This reticle has
been presented to the Infantry School for consideration but it is not used in the MACS
program because the Army decision makers have indicated a preference for a circle
and inverted V. Accordingly, the ELCAN reticle is used throughout the MACS
program, along with the option of the iron sight. However, to assist in reticle selection
and to promote discussion which may result in selection of the best reticle for the
soldier, the ARI reticle is used throughout this paper. Again, it iN important to note that
when a final reticle has been selected it must be represented in this program and
several word changes must occur as lead rules, hold off, etc. are discussed. In
recognition of this requirement, the program has been designed so reticle replacement
will be a relatively easy fix.

This program is designed to be fired with telescope or iron sights, so it is fully
appropriate as a training tool for Infantry Rifle Marksmanship or other advanced
marksmanship training with the M16A2 rifle, the M16A3 with iron sights, or the M16A3
with telescope. A replica M16A1 MACS rifle may be used, but the soldier should
understand that the MACS program represents M16A2 ballistics.

Training developers and programmers should know that the Moving Target
cartridge was developed subsequent to the Basic Rifle Marksmanship cartridge and as
questions arise concerning the commonality of procedures between the current
program and either of these two programs, priority should be given to the Moving
Target Program.
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The zero routine has been modified to force the soldier toward an excellent
zero. To prevent this from being a stopper, after six attempts, the soldier may elect to
advance with the last zero fired.

Level 1 is a review of the BRM cartridge. Given the training level of most
soldiers, this condensed version of BRM provides a needed refresher of shooting
fundamentals. Soldiers who have recertly completed firing the standard BRM
cartridge may skip this level. Note that the ballistic information on page 11 of
Appendix A is applicable to the M16A2 rifle with a 300-meter zero. If the center of the
selected telescope (line of sight) is more than 2.6 inches above rifle boreline, or if a
sight setting other than 300 meters is used for battlesight, these data must be
changed accordingly.

Level 2 is a condensed version of the current Moving Target car-ridge. Again, it
will be beneficial for soldiers unless they have recently fired the Moving Target
cartridge, in which case they may want to skip this level. The reticle, when selected, is
used for all demonstration and replay. Note that this paper provides the words which
are appropriate for the iron sight, the ELCAN reticle, or the ARI reticle. The words will
need to be adjusted to match the selected reticle and appropriate holdoff and lead
rules.

Level 3 introduces the soldier to long-range shooting. The Army is currently
exploring ways to improve ability to engage targets at extended ranges (e.g., to 550
meters). In this MACS program targets are displayed at ranges from 300 to 800
meters in 100-meter increments. Additionally, since the maximum effective range of
the rifle is listed as 550 meters, a 550-meter target is included. While the Army has no
established standards for extended range targets, the MACS criteria were established
based on previous firing data, current observations, and our best judgement. The
standards and ranges may require adjustment after soldiers have an opportunity to
train and be evaluated using the new telescope.

Shooting at long range is a much more difficult task than shooting at short
range, even though the fundamentals are the same. If a 200-meter target is missed, it
is safe to assume that shooting fundamentals were not properly applied. However, the
soldier may apply shooting fundamentals perfectly and miss a 500-meter target. This
may b6 due to inherent inaccuracies of the rifle or ammunition, effects of wind, an
improper range setting on the sight, an error in the estimated range to the target, a
less-than-perfect zero, or several other factors. This level eliminates all of those
variables and assumes a perfect zero with the sight set at the precise range to the
target under no wind conditions. If fundamentals are applied perfectly, the bullet will
be displaced from target center only by the inherent error in the lightpen and the
MACS system. Any MACS system which is properly adjusted and in good working
order will be more accurate than the typical rifle system. Accordingly, the purpose of
the initial portion of this level is to provide practice on the very careful application of
fundamentals required to hit distant targets under ideal conditions.
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When the standard is not met for a particular range, the soldier is told to work
on the fundamental for which he received the lowest rating during the engagement of
the five targets. All fundamentals which are rated average or below will be shown.

Sometimes it may be appropriate for weak shooters who cannot meet a
particular standard to advance through the program, hence at the end of each range,
the soldier may elect the option of advancing to the next segment of the program.
Trainers should provide additional guidance based upon their evaluation of the
soldier's ability and shooting problems.

Soldiers should understand that the objective of suppressive fire is to come as
close to targets as possible and that the failure to hit targets at 700 and 800 meters is
normal, given the many variables and the very small visual angle represented by a
single target at these ranges.

At screen 3-47 of Appendix A the point is made that sights should always
remain at battlesight zero, 300 meters, unless a specific target is being engaged. The
following firing exercises are intended to familiarize the soldier with the amount of hold
off required to hit distant targets while sights remain on the battlesight setting.

Note that this MACS program has been developed under the assumption that
sight changes for various ranges will always be made electronically and that the sights
on the MACS rifle will not be physically moved. If it is considered desirable to have
the soldiers make physical sight changes on the MACS rifle, that is an option which
could be incorporated after a sight system has been selected and evaluated for this
application on MACS. The training telescope discussed earlier does not incorporate
the capability of moving sights. We believe that some problems could be experienced
among various MACS systems due to the wide variety of MACS rifles which are in use.
Additionally, a MACS sight which was adjustable would have to be as rugged and
accurate as the actual sight, increasing cost and complexity of the system. Part of our
consideration for this approach is that the adjustment of the sight is a relatively simple
task which the soldier can practice on his actual rifle in a non-firing environment.

Since the maximum effective range of the M16A3 is 550 meters and no
telescope candidate or the iron sights have a setting for 550 meters, the last targets
on this level provide practice in shooting a target at 550 meters -- with both a 500
meter setting and a 600 meter setting.

Level 4 introduces the soldier to moving targets at long range. The current
moving target range on Fort Benning has moving targets at a maximum range of 185
meters. These ranges are represented in Level 2 of this program. However, these
targets on the defense test range were based on a threat analysis which gave high
priority to close-in targets and failed to identify any significant requirements beyond
300 meters. The current effort with the telescope promotes attempts to engage
stationary targets out to ranges of 550-600 meters and possible suppressive fire at
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ranges to 800 meters. If this is deemed to be a suitable employment for the M16A3
rifle, it appears very unlikely that we would start engaging stationary personnel targets
at ranges of 600 to 800 meters but not engage any moving personnel targets until
they reach a range of 185 meters. Accordingly, this level establishes lead rules and
provides practice in the engagement of moving targets to ranges of 300 meters.
Given that the hit probability against stationary targets at ranges out to 500 and 600
meters will be relatively low under conditions of combat, one could make the case,
given the many variables involved, that the hit rate against moving targets at these
ranges may not represent a significant additional degradation. However, 300 meters
was selected as the maximum range for this program because the probability of the
Army committing resources to conduct effective training against moving targets
beyon-; this range is considered highly unlikely.

The single lead rule was developed by ARI to simplify the engagement of
moving targets; however, this rule must be expanded to hit fast-moving targets at
extended ranges. Given the many variables, there is no simple set of rules which will
hit target center at all possible speeds and all possible ranges. The single lead rule is
established by placing the trailing edge of the front sight post at target center;
therefore, this amount of lead is equal to one-half the perceived width of the front sight
post. Referring to this as one lead, two leads are equal to the perceived width of the
front sight post and three leads are equal to one and one-half times the perceived
width of the front sight post. The ARI sight reticle has hash marks which equate to
these leads but the ELCAN and other sights under evaluation do not have lead marks
at this time. When a final reticle is selected, appropriate adjustments must be made to
this program and to the aiming rule for moving targets. The following rules have been
established as a memory aid to assist soldiers in the engagement of long-range
moving targets:

• Use the single lead rule (one lead) for all targets within 125 meters.

• For targets beyond 125 meters, use the following:

- walking, one lead

- jogging, two leads

- running, three leads

This memory aid should be easy to remember and it will provide good hits
on the majority of moving targets encountered on the battlefield. The scale of
targets and ballistics used in this program are very accurate, so when a soldier
can fire a good score on this moving target section he will have greatly
improved his ability to hit moving targets on the battlefield.
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Level 5 addresses wind, a very important factor in long-range shooting. The
current Army policy is to estaolish a no-wind zero on the rifle and use hold off to
compensate for the effects of wind. A memory aid has been developed to assist
soldiers in determine how much to hold off. The rule: 1, 5, 1, 2, 3, 5 is based upon
the effects of a 10 mile per hour, full value wind. The numbers mean that the effects
of a 10 mile-per-hour wind are 1 inch at 100 meters, 5 inches at 200 meters, 1 foot at
300 meters, 2 feet at 400 meters, 3 feet at 500 meters, and 5 feet at 600 meters. A 10
mile-per-hour wind is a relatively common wind, and knowing that the effects of wind
are uniform in relation to speed, e.g., a 5 mile-per-hour wind moves the bullet half as
far at each range and a 20 mile-per-hour wind moves the bullet twice as far at each
range, the soldier can get a relatively good idea how much to hold off under various
wind conditions if he just remembers 1, 5, 1, 2, 3, 5.

The Marksmanship Field Manual, FM 23-9, provides a discussion on wind
measurement using the flag method, the pointing method, and the observation
method. This MACS program incorporates another cue which may be present on the
battlefield, a rising column of smoke.

This program accurately reflects the amourt of bullet displacement caused by
various winds. Of course, the soldier will never have an accurate measure of wind on
the battlefield and the effects of wind will seldom be uniform between the firing position
and the target area. While this MACS program is essential for learning how to
compensate for the effects of wind, it is no substitute for rifle practice under various
wind conditions with appropriate feedback.

The 5-shot replay at the end of each range allows the soldier to reflect on his
performance for each shot while he sees the wind direction and speed for that shot.
Note that the memory aid is used throughout this level to promote understanding and
encourage its use.

Level 6 puts it all together. With rifle sights remaining on battlesight zero,
stationary and moving targets are engaged at ranges from 75 to 400 meters under
various wind conditions.

The individual target replay shows the aiming point necessary to hit target
center when only one factor is considered. The aiming points needed to allow for
range, wind, and target movement are shown individually as well as the correct aiming
point which properly integrates these three factors. The soldier's aiming point is also
shown for each target.

Hold off for range is not affected by wind or target movement, so it remains a
constant. It will be noted that when wind and target movement are in opposite
directions, the hold off required will be additive and when they are in the same
direction, one will compensate the other to some degree. In an actual environment,
the soldier should use what holdoff is necessary to compensate for wind - it's always

10



in the same direction regardless of target movement and then lead the target the
appropriate amount from the wind holdoff point. While this can appear to be a very
complicated exercise, these are factors which must be mastered to be an effective
battlefield marksman.

CONCLUSION

Given that an Army decision on telescope selection has been delayed beyond
the time allotted for this contract effort, this Research Note provides information and
guidance which will assist in finalizing MACS software, MACS hardware, and
marksmanship training materials when final telescope decisions are made.
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APPENDIX A

PROGRAMMER'S PACKET



This paper provides general guidance

0-1 to programmers for the Infantry Rifle
Marksmanship (Telescope) Program.

WELCOME TO The program is designed to support
M • training with the M16A3 rifle (Ml 6A2with telescope).

SC__

".Pull trigger to begin"

F R INFANTRY RIFLE MARKSMAN HI

0-2

illG'IL-•IrJl(tlo and_•]l

[c][ b -itl• skilils.

-0.-
2 Fndmetas- 0cn Tage

3 -Lon Rag0ttoir

MACS INFANTRY RIFLE MARKSMANSHIP (TELESCOPES) 30 August 1991 Page 1

A-1



Selection will blink when rifle is
0-4 pointed at it.

0-4a T p g ma b
dNOTE: Visual of iron or reticle.

* * * *"NO" is selected, return to 0-4.

NOTE: The M16A2/M16A3 iron sight and the M16A3

0-5 reticle will be used on this program. However, we will not Graphic ofknow which reticle the Army has selected until this

program has been completed. The three retidles in showing
scopes currently being tested are shown at Page 3, as
they will appear on a zeroing target at 25 meters. At the center mass

cente It-Ispot. Thecetrof Page 4 is an ARt reticle which has been ap- 52.4 cmi same 300-
proved by Dr. Smith. Note that this is a modification of 8 cm meter zero
the reticle used in the 15 July edition of this paper. The Liwill be used
earlier reticle remains in some parts of this paper, but will 33.6 cm frio n
not appear on the MACS screen. Given that the reticle--frio n
decision remains somewhat open and that we must be -- 49 cm - scope. The
able to substituteI the final reticle as a last minute fix, use actual targetthe ELCAN reticle and the A2/A3 iron sight in the primary size is
program. This will allow the aiming point to always be the w9i8h cnt
same for the center tip of the front sight post or the tip of tot cen

the inverted "V." The aiming point for the ARI reticle will 33.6 cm
be different because it is based on a 250-meter battle- from thesight zero and no sight adjustment is required to engage bottom.

targets at range. The initial MACS program will use the
rule shown at Page 4. At Page 5 the iron sight and both
reticles are shown the actual size that they should appear
on the MACS screen.
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rrrvTV~h ELCAN

: V O N I
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mnI -I I

NOTE: Since hold-off and lead
rules do not exist for the ELCAN
or any of the reticles under
consideration, and since our
initial efforts did not result in
rules appropriate for soldiers,
invisible lead points have been
established on the ELCAN which
equate to the lead marks on the
ARI reticle. These invisible
points will not be used on the NOTE: This initial MACS program
MACS screen -- just used as a may be used as a doctrine
guide in placing the sight. The development vehicle, and will
two reticles and sight post on hopefully result in good
this page are on the same scale. hold-off/lead rules or reticle

For the ELCAN, note that the modification.
bottom of the inverted "V"
represents one lead and is about
the width of the sight post
(large arrows). The second lead
(small arrows) is about half the
distance to the outer circle and
the outer circle will serve as
the third lead point.
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NOTE:
ARI reticle,
Ml6A2/3
front sight
post, and
ELCAN reticle,
scaled to the
size they ; U
should appear
on the MACSscreen.

"Pull trigger for targets" in

0-6 fED for all screens when the
next screen is a firing re-

ASSU•=ME Aquirement.

NOTE: Previous zero targets

0-7 . are scaled for 250 meters. This
one is scaled for 300 meters.

Graphic scene of range - 3 tar-
gets presented - one at a time.
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0-8 Graphic of target showing the
STEADY , GOOD- [°spot locations of the three
BR;ET CO]N. OK shots, now centered around
TRIE S. GD the center of mass.

*NOTE: No attempt is being made
to assign the actual sequence
number to each screen.

NOTE: For "Excellent" shot

groups, the next screen is 1-1.

0-9 NOTE: Force the shooter to
try for an "Excellent" shot
group, but after the third

YourB shotR group• wa c--l . unsuccessful attempt, show
screen 0-10.

S* ]la o0

(P l tlrib]er fo LreItA•

D-10 NOTE: Following the evalu-
ation of a good or excellent

Your shot group ws -group, screen
a-ve-roapp 1-1 will be shown.

Try for a.gl _ Eori If a good or excellent group is
excellentgro. not fired after a ItoaLof 6

groups, show 0-11 after each
group.
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NOTE: Repeat this screen
0-11 Sogru era.until a good or excellent group

* is obtained or "no" is selected.

............

..... ..... ....

MACS INFANTRY RIFLE MARKSMANSHIP (TELESCOPES) 30 August 1991 Page 7

A-7



NOTE: Many screens can be lifted
1-1 directly from BRM.

1-2

Trige Sqeeze

1 -3 ... .......

., .-.. ..'.....

NO

MX~K*
i;__" R 5:
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1-3a

rLx'

NOTE: Targets shown actual size
.hey will appear on MACS screen.
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1-4

1-6 to
1-31
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150 M - 1.5. cm

200 M- 14.7 cm
250 M- 9.9 cm
300 M - Same

DeTaiEADY Feebac prOviDed! ueio ihso h paerce

M ACSINFANGR RIL GAKSASI (EECPE)3 ugsi91 ae

BREATH ONA-lK



-- and a
second............ý:
target, M -1
followed by
the summary Qnt
and a 2-
target ~.
summary
screen.

If a target is missed -

When standard is met -
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1-32 Sttinry Target

20d TimedTaret

1-33 NOTE: Display 3 each of 50,
100, 150, and 200-meter
targets and 4 each of 250 and

ASSUME A 300-meter targets in a ran-

SUPPO RE dom fashion. Adjust expo-
POSITION sure times to about 2, 3, 3, 4,

5, & 6 seconds for 10 single
exposures and add times

Pl*ltigger fo tre minus 25% for double expo-
sures.

1-34 to 1-55 FIRING EXERCISE
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15 to 1. '*-'5i* a NOTE: Repeat this screen for 100,

............ 50, 200, 250, and 300 meters.

1-57
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1-58

OR

2-1
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2-1

2-la
TARGET RANGES

MOVING

60 75 125 185

STATIONARY x

250 300
50 100 150
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2-2 Yumyms oigtresb iiga

NOTE: Many of these screens are
g~ a direct lift from the moving target

program.

* '~*Graphic showing a miss when

Withot lea youaiming center mass

2-4

MAcS os yoFA ur fronL, MAKSANHI muLECsES 30 Am 199hPaead

oftage cntr.Ths s aledL A -l.



NOTE: When different words are needed
2-5 for iron and reticles they will always be in

o s this sequence: (iron) or (ELCAN reticle) or
(ARI reticle).

Graphic defining center of mass, and
(trailing tip of the front sight post) or (first
lead) or (trailing first hash marki and then
showing the proper single lead rule sight
placement.

2-6 Graphic of 60m, 125m, and 185m
targets showing how the single lead rule

N h th advances the center of the sight farther
and farther forward on the target

2-7

Youl wiill geJ[t to try
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Graphic showing a proper smooth

2-8 To trck ge th corc edadmvortakn sequence

fil wit th tage *s o

2-9

Fudmetl for

-*Trgge Squeez

2A-10



Five 75-meter targets moving at 311, mph from left to right with replay after
-15 ECeach shot.

....... ..:.. ...•; ..... .... .: :,

•16 Summary screen showing 5 shots.

u NOTE: Beginning here and
wherever summary screens are
given, the results should be
separated by direction of target
movement, wind direction, and
combinations of these (if any) so
mistake trends can be more clearly
seen by the shooter.

............. . .~ .* v~.;,..

-17
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NOTE: If at any time the person does

2-18 not track (traps instead), give this
screen.

On t ls target NOTE: When this occurs, cycle back to

you traped Try to the same target.

If the standard is not met, display this
2-19 screen:

(Pl Triggerto•• Cotinue.)/•1
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Following 2-19.. provide this screen and

!-20 then repeat the five targets.
For smoth tack,(trailing tip of the front sight post) or

moveyourrifl at(first lead) or (trailing first hash mark).

Grahi koeep ah trailtraine

ti fth rn

sight pofh2EI~st at

tage ente mass.

Pul2-22zrfo ares

Grahi hon a prprta0e

MAC IFANRYRILE ARSMASHP TELSCPES 3 Agus 191 ag 2

?-21To tap, stabish stedy psitin2i



2-23

F5v 75meeatrgtgmvegat3sp
2-24 ~Fedbc fftem eacthefwt rpa ftrec

sshot.

Tage wtharvgsot.e2-6.

BRAT CON . OK

2-25 You 5Ashot



Following the summary, if a per-
2-26 son has not met the standard,

display 2-27.

2-27

:1.I• 'IFJ~I.

(nearest edge of the front
2-28 sight post) or (first lead) or

(nearest hash mark before
( . 1u center).
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2-29 NOTE: If at any time the
person does not trap (tracks
instead), give this screen:

you tracked. Try to NOTE: Cycle back to the
trap everyi target same target.

2-30

* .•I:] ] - --][L -

2-31 NOTE: 21 target presentation

Rare hade eDx cises
y60 LtoeR S,M,F 9

it'•J•'• work •1••best toRoLF 3
21targets 125 LtoR S F 6

185 Rto L M 3
[tndd 21
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2-32Graphic scene and moving target presen-2-321tation of 21 targets with playback.

2-51 Yu ht-Emiler After each three shots, this summary is
.......... ,/S..\~*~

Failure to meet the standard gives this screen and requires a repeat of the three shots:
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2-52

TRGE SOGO

LEA BELOW AVERAGE

-(Pull trigger to contnue

2-53t•JIB NOTE:e 20tre reetto

20 shts SOS 1 2 see
Soloainfr60M 4 S, M, F, F

missol.75M 4 M, M,F, F
100S e

Hit * 11 oig250S 1 4 3sec

*Expose while a target is moving - leave up for
Starget thistime-afterthemovingtargetisgone.
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Graphic scene with stationary and

2-54, moving target presentation sequence -

2-74 - - Level 2.

NOTE: OUT OF AMMO appears
when shot allowance is expended.

Upon cormpletion of the scenario,
2-75Target E, ,: this screen is shown.

r• ,. NTi~E: Failure to qualify requires aRa ri . -Ecomplete scenario refire, shows the

u,• ,• mword UNQUALIFIED and gives theffoilowing screen:
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3-1

3-2 Target Ranges

800

60 700

U. 500 50

400 NOTE: These targets are scaled to
300 mnatch the size they should appear

on the MACS screen.
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3-3

3-4

* * II

3-5 •
*I

.InI

Sh~o]t. •I]ing at• long -

3-43

so etin wrn .i

yo ms a 500N

tagt th cause m0 y

be th rilm o

MACS wnd IsiAghR RFEMR sMA tnSHP(EECPE)3,u 19 ae3

other fators,3o



3-6 Known t dit ance

range is important. ll'l

i this.l m ,.prora are••IF

3-7

*Targets are u• , 0 I

*Rfl Sihs Setting

3-7

*Rfe ihs Se at 300
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3-9 Scene with 300 M target.

Graphic of target with correct sight
3-10 and your sight.
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mI

NOTE: Make the criterion for EXCELLENT and GOOD tighter - by about 40%. Repeat 3-9
and 3-10 four times.
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-11

6 ~ .r.A Y 60 f 01

AIPA;ING AI[]FVERAGE

(Pu][][]ll Ifgo]t cnin eW aBifl•]4lASl~

-12
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NOTE: *The lowest rating -- Steady
3-13 Position, Aiming, or Trigger

Squeeze. Show all which are
"average" or below.

NOTE: After the third set of 5 targets, show the following.:

3-14

Use this procedure on most of the remaining exercises.
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-15

,16 (400 Meters)

3-23 (Same as 300 Meters)
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3-24

3-25 (500 Meters)

to 3-31 (Same as 300 Meters)

MACS INFANTRY RIFLE MARKSMANSHIP (TELESCOPES) 30 August 1991 Page 37

A-37



3-32

3-33 (600 Meters)

to 3-39 (Same as 300 Meters)
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NOTE: When iron sights have been
3-40 selected, skip to 3-47.

3-41

700 M targets (show Miss" only --

3-42 cono replay)
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3-43 Target with 5 missed shots.
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3-44

3-45 (800 Meters)
to 3-46 (Same as 700 Meters)
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3-47

keep&. NOTEr sight tohghiet40n

on 0tit zero

3-482

NOTE: Nee tchange~4~an

(Pull~~ mrigge blinknue

3-48



3-49 400 M targets

NOTE: Bullet hits 38 cm below the

aiming point for the iron and ELCAN
sights. The ARI sight has the 400
M aiming , rk at target center,
which is th , ý-Alet strike point.

Detailed replay.

vi T
NOTE: Show range and sight setting on replay.
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3-50 H NOTE: After 5 targets

t 40 Replay 5 shots at 400 M -- Reshoot
400 M if 2 of 5 not hit.

3-51

*Tre Rage 500 Meters-

MetersF' NOTE: Need to highlight N0 and

P,, L 11 r;:"; r l• l•3 0
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3-52 500 M targets

NOTE; Offset is 97 cm.

3-54 NOTE: After 5 targets

at 00 etes.Replay 5 shots at 500 M -- Reshoot
500 M if 1 of 5 not hit.
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3-55

3-56

yNOTE: Need to highlight 300 and
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300 M targets3-57

NOTE: Bullet hits 58 cm abo aim
point.

3-58

Detailed replay.
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3-59 NOTE: After 5 targets

at 00 etes.Replay 5 shots at 300 M -- Reshoot
400 M if 2 of 5 niot hit.

3-60
.... ....

3-60

th M1AA is

shotig~ a50 N

3-61

*Rife Sght Se at500NOTE: Need to highlight ~Qand

MACS INFANTRY RIFLE MARKSMANSHIP (TELESCOPES) 30 August 19g1 Page 48

A-48



3-62 550 M targets

NOTE: Bullet hits 40 cm below aim
point.

3-63
Detailed replay.
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ý-64 NOTE: After 5 targets-U 5 e . Replay 5 shots at 550 M -- Reshoot
if 1 of 5 not hit.

3-65

*Rifl Sigt Se at 60

Meter NOTE: Need to highlight 5 and
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NOTE: Bullet hits 38 cm above aim
3-66 point.

3-67 NOTE: After 5 targets

Replay 5 shots at 550 M -- Reshoot
if 1 of 5 not hit.
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4-1

4-2

NOTE: These targets are scaled to
ISO match the size they should appear

on the MACS screen.

.........~...
M..C~

K. *:.$~:<:::'

I . ... ...... .... ...
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4-3

w?1 i~lll hit1 all taget

+ ~ ~ a all• ranges. i

4-45

Hi 3 of5a 00~ mees

Hi 2 f5at20mees
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4-5 150-meter target moving at 3 mph.

4-6

i
Detailed playback showing trap or track and the single lead rule as correct aiming point.
While these are all close enough to show center hits when using the single lead rule, the
bullets hit behind target center; 150 M -.6 cm; 200 M -1.9 cm; 250M -3.6 cm; 300 M -6 cm.
Insure the aiming and shot location scores will reflect "EXCELLENT for the above displace-
ment. Use 5 targets at each range with the first 3 moving from left to right and the last 2
moving from right to left.
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4-7 Detailed moving target review
*.- ARY: 5 Trg -- 10t.1 screen showing performance for

targets tracked and trapped after 5
J= 0r.-BE- O G RACKED -- 3 targets.

LEAD OOD

SHTLC GOOD

g' - .o 00o[3 •] ee

BRAT ON-3OK~

4-8
Your 3Shots Your2 Shots

Standard. Hit 4of 5

(Pull trigger to continue)

Following each range, if the standard is met, automatically move to the next range. If the
standard is not met, show the following screen.
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Use this screen if standard is not
met.

4-9
Refe to th 0inl

lead• rutleJ as 1led
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4-9a

roffset or (to second lead point) or (to

thnsecond hash mark).

roffset or (to third lead point) or (to

[F'dli~l~ L~lBlnlheavy line)

Replay can show center hits again: 150 -4-10 1 cm behind; 200-3.8cm behind; 250 -7.7

* * -. * * *cm behind; 300 -3.8 cm ahead. How-ever, this displacement should result ing"EXCELLENT" aiming and shot location

scores.

- NOTE: This is a repeat of the single lead
STrule exercise. Targets at 6 mph for 1 50,

T h e- 200,and2 -- at5mphfor300.
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4-11 As taret speedJ

mustl beF used.-'_ UseL

4-12 Log ne Targe. t

Target SlB.•• ihuet atI.] :'

30 meer wit a

Hi 1 targe i10 pases
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4-13 A silhouette at 300 meters moving 8
S.mph.
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4-14

-44.

4-15 NOTE: Advance to Level 5
Your 0 shts at300 standard is met.
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4-16

NOTE: Consider using a BRDM

4-12a *type target for this
Long Range Movig T t requirement, but stay with
Practice (Extended Lead) the silhouette if the BRDM

presents a problem.

A BRDM with head and shoaldes of
cthe commander/drver exposed, at a

4-13a distance of 300 meters, moving 8
mph.

NOTE: Use the same type of replay and
review as above.
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5-1

.2
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5-3

NOTE: When this chart is
developed for the MACS screen,
highlight:

S1"- 
100 m

====___=____== 5" - 200 m
12" -300 m

_24" - 400 m
36" - 500 m
60" - 600m

Effects of a 10 mph
full value wind

(Pull trigger to continue)

5-4

win•Ld are greae r at•G
rag -- mvnth
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"'..I ..

lap..

l ea

(Pull trigger to continue)

16

a 2 0 0p 0in moin
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5-7 __ _ _ _ _

Effects c.. T~ ull
value 5 20

mph wind.

5-8 During this program
5-8 wind speed will be

indicated by smoke
columns:

No wind:I

5 mph wind: /
10 mph wind: 7de
20+ mph wind: 0 0

(Pull trigger for wind chart)
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5-9

600

500 NOTE: These targets are scaled tomatch the size they should appear

0 on the MACS screen.

400

Q 300

200

100

.................
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5-10 Taret a m ed.

56f5- 100

3~ of 5~ -l 30

5-1210 tre

TaC e Range: RIL MA teLs

5-111
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Detailed replay (aiming based on
5-13 center). Bullet is 10 cm above aim

point and 1.6 cm left.

NOTE: Ajust the aiming score to be
correct for center, the hold-off position, or

"1 anything in a straight line beween the
two.

Wind <- 5 mph

Pull Trigger for Targets

5-14 100 M target.

Detailed replay (aiming based on
5-15 center). Bullet is 10 cm above and

3.2 cm left of aim point.

Wind "10 mph

Pull Trigger for Targets
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5-16 100 M target.

Detailed replay (aiming based on
5-17 center). Bullet is 10 cm above and

3.2 cm left of aim point.

Wind "20 mph

Pull Trigger for Targets
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5-18 100 M target.

Detailed replay (aiming based on
5-19 center). Bullet is 10 cm above and

6.4 cm right of aim point.

0 OWind " 20 mph

Pull Trigger for Targets

5-20 100 M target.

(Use 1/2 lead)
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5-21 Detailed replay. Bullet is 10 cm
above and 9.6 cm right of aim point.

NOTE: Adjust aiming point 7.4 cm left of center.

Target with 5 shot locations.5-22

Your 5 shots at 100 meters

" 5 MPH NOTE: In sequence, flash the bullet and

<-- 10 MPH the corresponding arrow for each shot.

(- 20 MPH
20 MPH ..
30 MPH -

(Pull Trigger to Continue)
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5-23

5-24

51or Iless iselo

A€eo R - * .

5-24

10 * -1 in ch
20M-5 inches

3 - I foot

(PleTigrgoCntne

5-25
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5-26 200 Mtarget

Detailed replay. Center aiming..
5-27 Bullet is 14 cm above and 6 cm left

of aim point.

NWind +- 5mph

Pull Trigger for Targets
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5-28 200 M target.

Playback. Bullet 14 cm above and
-29 13 cm left of aim point. Displace

aim point 15 cm right.

N04 Wind <-10 mph

Pull Trigger for Targets
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5-30 200 M target.

se sngue

Playback. Displace aim point 29 cm
5-31 right. Bullet hits 14 cm above and

26 cm left of aim point.

SWind *'20 mph

Pull Trigger for Targets
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5-32 200 M target.

Playback. Reverse of 5-31. Dis-
5-33 place aim point 29 cm left. Bullet

hits 14 cm above and 26 cm right of
aim point.

00nid4 20 mph

Pull Trigger for Targets
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5-34 200 M target.

Playback. Center aim. Bullet hits
5-35 14 cm above aim point.

I No value wind 30mph

Pull Trigger for Targets

5-36 MAKE 45 DEGREE ARROWS TOGO IN HERE.

Remember that a head
wind '1+ and a tall wind 4#
have no effect on the
bullet. A 45 degree

wind 1 has half value -
use 10 mph aim
for 20 mph wind.

(Pull Trigger to Continue)
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;-36a
As you. reie your•

5-37 Target with 5 shot locations.our 5 shott 200 meters

4-- 5 MPH Showing the 5 shot locations, each bulletS10MPH and corresponding arw blink- in
4 20 MPH sequence.

20 MPH -"
4' 30 MPH

(Pull Trigger to Continue)

5-38 T

5 MPHl' Showingl the]' 5! sht octonloh]ule
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300 M target.

5-39

Playback. Displace aim point half
5-40 way between target center and

target edge. Bullet hits 15 cm left
of aim point, 2 cm left of center.

"\ Wind <- 5 mph

Pull Trigger for Targets
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5-41 300 M target.

~rgge g

Playback. Displace aim point 25
5-42 cm right. Bullet hits 29 cm left of

aim.

NWind (-10 mph

Pull Trigger for Targets
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5-43 300 M target.

(Uses nge lead rule)

Playback. Displce sight 45 cm
5-44 right. Bullet hits 58 cm left of aim.

Wind -20 mph

Pull Trigger for Targets
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5-45 300 M target.

Playback. Displace sight left 45
5-46 cm. Bullet hits 58 cm right of aim.

(Reverse of 5-44.)

Wid 4 20 mph

Pull Trigger for Targets
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5-47 300 M target.

Playback. Single lead rule hits

5-48 target center.

0OW~ind -'4 15 mph

Pull Trigger for Targets

5-48a

160 mp =1

(eTJ•Pull trge tol ontnue
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5-49 5-shot replay.

Your 5 shot at 300 meters

5 MPH
4 10 MPH
4 20 MPH
<- 20 MPH
+- 15 MPH

(Pull Trigger to Continue)

5-50
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400 M target.

5-51

(Aim at target edge)

Playback. Displace sight 29 cm
5-52 left. Bullet hits 29 cm right of aim.

IWind 4- 5mph

Pull Trigger for Targets
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5-53 400 M target.

L (Use single lead rule)

Playback. Displace sight 59 cmleff.
5-54 Bullet hits 58 cm right of aim.

/0PW~ind 410 mph

Pull Trigger for Targets
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5-55 400 M target.

(Use 2 leads)

Playback. Displace sight 118 cm
5-56 left. Bullet hits 116 cm right of aim.

040"ind 4 20 mph

Pull Trigger for Targets

!!- I
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-57 400 M target.

(Use single lead rule)

Playback. Displace sight 59 cm
•58 left. Bullet hits 58 cm right of aim.

/01Wind 1 20 mph

(Same effect as 10 mph wind)

Pull Trigger for Targets
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5-59 400 M target.

(Use single lead rule)

Playback. Displace sight 59 cm
5-60 right. Bullet hits 58 cm left of aim.

N Wind (- 10 mph

Pull Trigger for Targets
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i-60a

il:W ,I* . ,•
The 10 mp widrue

5-61 Target with 5 shot locations.

our5shotjt 400 meters

-" 5 MPH Showing the 5 shot locations, ea•,n bullet
10 10 MPH and corresponding arrow blink -- in

4 0MHsequence.20 20 MPH

15-20" 20iMPH

410 MPH
(Pull Trigger to Continue)

5-62
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500 M target.
5-63......

Playback. Displace sight 37 cm
5-64 right. Bullet hits 48 cm left of aim.

N Wind " 5 mph

Pull Trigger for Targets

n_ _

S 1•
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5-65 500 M target.

Playback. Displace sight 98 cm
5-66 right. Bullet hits 97 cm left of aim.

N Wind (-10 mph

Pull Trigger for Targets
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5-67 500 M target.

Playback. Displace sight 195 cm
5-68 right. Bullet hits 193 cm left of aim.

~ Wind <- 20 mph

Pull Trigger for Targets

___________________________I____________________________
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500 M target.

5-69

Playback. Displace sight 74 cm
5-70 left. Bullet hits 77 cm right of aim.

/Wind 8 8mph

Pull Trigger for Targets

nn

T U
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500 M target.
5-71

5-72 Playback. Reverse of 5-70.

\Wind 16 lmph (8 mph)

Pull Trigger for Targets

5-60a

MACS INFANTR RIFe MAKMASI hTLSCPS 30, A0 199 PCg;9
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5-73 Target with 5 shot locations.

Your 5 shot.at 500 meters

S 5 MPH Showing the 5 shot locations, each bullet

(- 10 MPH and corresponding arrow blink - in

<- 20 MPH sequence.

-* 8 MPH
S16MPH

(Pull Trigger to Continue)

5-74
Tage Rage 600 Meters
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600 M target.

5-75

Playback. Displace sight 77 cm
5-76 left. Bullet hits 77 cm right of aim.

IWind 5 mph

Pull Trigger for Targets

K -uI'.
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600 M target.

5-77

Playback. Displace sight 155 cm
5-78 left. Bullet hits 155 cm right of aim.

/01Wind -10 mph

Pull Trigger for Targets
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600 M target.

5-79

(Use 3 leads)

Playback. Displace sight 309 cm
5-80 left. Bullet hits 309 cm right of aim.

Wind 4 20 mph

Pull Trigger for Targets
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600 M target.

5-81

(Use single lead rule)

Playback. Displace sight 89 cm
5-82 right. Bullet hits 92 cm left of aim.

N Wind <- 6 mph

Pull Trigger for Targets
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600 M target.

Playback. Center aim. Bullet hits
5-84 aim point.

' Wind +' 10 mph

(Pull Trigger to Continue)
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5-84a

5-85 TTarget with 5 shot locations

our 5 600 meters

5 5 MPH Showing the 5 shot locations, each bullet

4 10 MPH and corresponding arrow blink - in

4 20 MPH sequence.

<- 6 MPH
+ 10 MPH

(Pull Trigger to Continue)
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6-1 LE

040

NOTE: Targets sized for screen. 300

S~250

S200

185

100

75

6-2
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6-3

mu.
o300 0eer 0o

6-4

aenere aron the

*006 0ee 0ttonr
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6-5

75I
100 I

(Pu1 ll trg ertcnin e

fol ows: (1 D. -.2 .1 ,,

1000



6-7

Less thn 5 rnl••I II- 1 ea

6-8

The] am un of bulle

MACSislaemn INATwRFL AKMNhiPch EECPS)3 uutll Pg 0

result fromleads



6-9

75M target moving Right to Left.

6-10
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6-11

NOTE: This is a blow-
up. In sequence, flash

6-12 range, wind, moving, and
correct aim with the cor-
responding aim point.

RANGE: 75 M
WIND: -> 5 MPH
MOVING: <- 6 MPH

+ CORRECT AIM POINT

+ YOUR AIM POINT

(Pull trigger for target)
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100 M target.

6-13

NOTE: In sequence,
flash range, wind,

6-14 and correct aim
with the
corresponding
aim point.

/
RANGE: 100M
WIND: -> 10 MPH

+ CORRECT AIM POINT

+ YOUR AIM POINT

(Pull trigger for target)
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185 M target.

6-15

NOTE: In sequence,
flash range, wind,

6-16 and correct aimwith the
corresponding
aim point.

RANGE: 185 M

WIND: NONE

+ CORRECT AIM POINT

+ YOUR AIM POINT

(Pull trigger to continue)
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6-17
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185 M target moving left to right at
1.5mph.

6-18

NOTE: This is a blow-
up. In sequence, flash

6-19 range, wind, moving, and
correct aim with the cor-
responding aim point.

RANGE: 185M
WIND: ->10 MPH
MOVING: ->1.5 MPH

+CORRECT AIM POINT

+ YOUR AIM POINT

(Pull trigger for target)
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200 M target.

6-20

NOTE: In sequence,
flash range, wind,

6-21 and correct aim
with the
corresponding
aim point.

RANGE: 200 M

WIND: NONE

+ CORRECT AIM POINT

+ YOUR AIM POINT

(Pull trigger for target)
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200 M target.

6-22

NOTE: In sequence,
flash range, wind,

6-23 and correct aim
with the
corresponding
aim point.

- R

RANGE: 200M

WIND: -> 15 MPH

+ CORRECT AIM POINT

+ YOUR AIM POINT

(Pull trigger for target)
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250 M target.

6-24

NOTE: In sequence,
flash range, wind,

6-25 and correct aim
with the
corresponding
aim point.

RANGE: 250M

WIND: NONE

+CORRECT AIM POINT

+ YOUR AIM POINT

(Pull trigger to continue)
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6-26
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250 M target moving left to right at
2.5 mph.

6-27

NOTE: This is a aw-
up. In sequence, flash

6-28 range, wind, moliing, and
correct aim with ,he cor-
responding aim pziint.

LRZi
RANGE: 250M
WIND: <- 5 MPH
MOVING: -> 2.5 MPH

+ CORRECT AIM POINT

SYO 
U R A IM P O IN T

(Pull trigger to continue)
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6-29
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300 M target moving right to left at
3 mph.

6-30

NOTE: This is a blow-
up. In sequence, flash

6-31 range, wind, moving, and
correct aim with the cor-
responding aim point.

M VI

RANGE: 300M
WIND: <-15 MPH
MOVING: <- 3 MPH

+ CORRECT AIM POINT

+ YOUR AIM POINT

(Pull trigger to continue)
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400 M target.

6-32

NOTE: In sequence,
flash range, wind,

6-33 and correct aim
OR- with the

corresponding
aim point.

RANGE: 400M

WIND: -> 5 MPH

+ CORRECT AIM POINT

+ YOUR AIM POINT

(Pull trigger to continue)
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6-34

<- Presentation of 80 targets -
general location of targets shown at

6-35 to 6-29 next page. Following pages outline
scenario.
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400

300)

250 Li Li

200

185

100iim

75 Li
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SHOT DISPLACEMENT (cm)

WIND RANGE LOQ TIME/MOVEMENT FROM AIMING POINT

1. 5 ---> 400 C S 6 sec 40 cm low, 30 cm right

2. 5 ---> 300 R S 6 sec -, 15 cm right
250 -> 4 mph 10 cm high, 43 cm left

3. 5 ---> 200 L S 5sec 15 cm high, 6 cm right
250 ->4 mph 10 cm high, 43 cm left

4. 5 -> 185 - 6 mph 15 cm high, 60 cm right
200 R S 5sec 15 cm high, 6 cm right

5. 10-> 185 -:> 6 mph 15 cm high, 56 cm left
100 L 5 sec 10 cm high, 2 cm right
100 R 5 sec 10 cm high, 2 cm right

6. 10 ->400 L S 8 sec 40 cm low, 60 cm right
300 -> 6 mph -, 80 cm left

7. 10 ->400 R S 8sec 40 cm low, 60 cm right
300 <- 6 mph -, 132 cm right

8. 5-> 400 C S 8 sec 40 cm low, 30 cm right
185 L S 5 sec 15 cm low, 10 cm right
185 R S 5sec 15 cm low, 10 cm right

9. 5-> 250 ->1.5 mph 10 cm low, 10 cm left

10. 0 300 S 5sec None

11. 0 185 <- 3 mph 15 cm low, 30 cm right
200 L 6 sec 15 cm low,-
200 C 6 sec 15 cm low,-
200 R 6 sec 15 cm low,-

12. 0 75 -> 6mph 8 cm low, 22 cm left
100 L 4 sec 10 cm low,-
100 R 4 sec 10 cm low,-
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SHOT DISPLACEMENT (cm)
WIND RANGE LOC TIME/MOVEMENT FROM AIMING POINT

13. 0 250 -> 1.5 mph 10 cm low, 20 cm left
75 L S 4 sec 8cmlow,-
75 R S 4 sec 8 cm low, -

14. 5<-- 300 R S 5 sec -, 15cmleft

15. 5 <-- 400 L S 7 sec 40 cm low, 30 cm left
250 R S 5 sec 10 cm high, 10 cm left

16 10 <-- 300 C S 5 sec -, 30 cm left

17. 20 <-- 400 C S 7 sec 40 cm low, 120 cm left
200 R S 5 sec 15 cm high, 25 cm left

18. 20 <-- 300 < 4 mph 5 cm right
250 >3 mph 10 cm high, 80 cm left

19. 20 <-- 200 L S 7 sec 15 cm high, 25 cm left
100 R S 6 sec 10 cm high, 5 cm left
75 <- 4 mph 8 cm high,-

20. 10 <-- 200 R S 7 sec 15 cm high, 12 cm left
100 L S 6 sec 10 cm high, 2 cm left
75 -> 4mph 8 cm high, 15 cm left

21. 5<-- 75 C S 3 sec 8cmhigh,-

22. 0 185 -> 6 mph 15 cm high, 58 cm left
200 L S 6 sec 15 cm high,-

23. 0 250 <- 6 mph 10 cm high, 80 cm right
300 L S 6 sec --

24. 0 250 C S 6 sec 10cmhigh,
200 L S 4 sec 15 cm high,
200 R S 4 sec 15 cm high,-

25 0 250 -> 3 mph 10 cm high, 40 cm left
300 L S 6 sec
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SHOT DISPLACEMENT (cm)
WIND RANGE LOQ TIME/MOVEMENT FROM AIMING POINT

26. 0 400 L S 7 sec 40cmlow,
400 R S 10 sec 40 cm low, -
300 -> 3 mph -, 50 cm left

27. 0 400 L S 9 sec 40cmlow,
300 C S 7 sec
250 R S 5 sec 10 cm high,

28. 0 300 <- 6 mph -, 100 cm right
200 L S 5 sec 15 cm high,-
200 R S 5 sec 15 cm high,-

29. 0 250 <- 3 mph 10 cm high, 40 cm right
185 R S 5 sec 15 cm high, -
75 L S 3 sec 8 cm high,-

30 0 185 - 5 mph 15 cm high, 48 cm left

31. 0 75 <- 6 mph 8 cm high, 22 cm right

32. 0 185 <- 3 mph 15 cm high, 30 cm right
100 L S 5 sec 10 cm high, -
100 R S 5 sec 10 cm high,-

33. 0 185 - 3 mph 15 cm high, 30 cm left
200 L S 6 sec 15 cm high, -
100 L S 5 sec 10 cm high, -

34. 0 75 L S 4 sec 8cmhigh,-
75 C S 4 sec 8 cm high, -
75 R S 4 sec 8 cm high, -

35. 0 75 - 6 mph 8 cm high, 22 cm left
100 L S 15 cm high, -
100 R S 15 cm high, -
185 L S 15 cm high, -
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6-70 STATIONARY MOVING

RANGE #TGT HIT #TGT HIT

75 7 5 5 4
100 11 10 - -

185 4 4 7 5
200 14 12 - -

250 3 2 8 5
300 7 4 5 -

400 9 3 - -

55 40 25 17

(Pull trigger to continue)

6-71

NOTE: If standard is not met.
6-71
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- At the end of Level 6, high scorers may
6enter initials for display on high score screen. The

high score screen will alternate with the MACS
H I J K ,welcome screen until computer is turned off.

0] M .i R,"T"

* Alternates with MACS welcome screen
* Activated after shooter fires high score on Level 6.
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The MACS Menu provides flexibility for the instructor using the MACS program.

To access the MACS program menu, press the key:

SAt the MACS Introductory screen.
4At any Level screen.

Repeatedly during a level when a target is on the screen.

Level Order:
123456

1 - Fundamentals Stationary Targets
2 - Fundamentals -- Moving Targets
3 - Long Range Stationary
4 - Long Range Movers
5 - Wind Effects
6 - Battlefield Practice

L: Change Level Order
N: New Firer

C: Set Crosshair for Level 6
LP: Light Pen Mount Adjustment

Select number or letter & press RETURN
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*Permits instructor to select Ievel/s desired and to have shooter shoot them in the
order designated.

Chose Level Order:
Type a number (1-6) for the desired level, in the desired order of presentation. Type 0 and
press RETURN when done.

1: ?
2:
3:
4:
5:
6:

* Program returns to Establish Zero Screen.
Used when one firer has completed firing and a new firer begins.

- -Select letter & press RETURN
?-N
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Choose Cross Hair option ----- Select letter & press RETURN
?-C

Set Cross Hair for Level 6 screen appears.

1. Cross hair appears after each shot.

2. Cross hair appears only when target is missed.

3. No crosshair on Level 6.

Type the number (1-3) of your choice?

NOTE: When option 1 or 2 has been selected ,the menu screen will highlight the SET
CROSS HAIR FOR LEVEL 6 in yellow to indicate to the instructor that the program is operat-
ing in a mode other than Default (Option 3).

LIH E ON ADJSMN OPTIO

Follow procedures outlined on pages 2-1 through 2-8 of the MACS BRM Trainers
Guide.

MACS INFANTRY RIFLE MARKSMANSHIP (TELESCOPES) 30 August 1991 Page 130

A-130



APPENDIX B

NEW UGHT PEN CAUBRATION PROGRAM



NEW LIGHT PEN CALIBRATION PROGRAM

The light pen calibration program currently in use in MACS
cartridges is a BASIC program which reads the light pen port and
displays information about the screen location of the light pen.
Because this program is written in BASIC, it is slow and does not take
readings at the same rate as the firing programs in the cartridges (60
readings per second).

A test calibration program has been developed in assembler so
that the maximum number of readings per second may be obtained.
However, at this speed, the computer is unable to print the X and Y
cartesian coordinates in the upper left hand corner. Instead, a bar
grach simulating light pen movement is displayed at the top of the
screen whenever the light pen is reading uithin the designated box at
the center of the screen. The top row indicated the X readings at
60/second while the second row indicates Y rtdings at 60/second.

As another part of this test, an averaging routine was developed
in an attempt to make readings appear "smoother." Because of the
speed at which the calculations must be performed, and because of the
binary nature of the computer, it is necessary to create an average
based on a nunber of readings which is divisible by a power of 2. 2,
4, 8, and 16 reduces the sampling rate to 30/second. Taking an
average based on 2 readings per second reduces the sampling rate to
30/second. An average based on 4 readings per second reduces the
sampling rate to 15/second. I don't feel that 2 readings will produce
an adequate sampling, yet 4 readings reduces the sampling rate quite a
bit. As a compromise, I have developed the following algorithm: (1)
take the first 4 readings and find the average; (2) take the next 3
readings and average them with the previous average. This produces an
average based on 4 readings, yet allows a sampling rate of 20/second.
The following serves as additional illustration:

Reading:
/ 1 / 2 / 3 / 4 / 5 / 6 / 7 / 8 / 9 I 10
/

/ Al=(Rl+R2+R3+R4)/4 /
/ A2=(Al+R5+RG+R7)/4 /

/A3=(A2+R8+R9+RlO+)/4
/

The third and fourth lines of the calibration screen display a bar
graph depicting the results of averaging the X and Y values in this
manner. A small 2X2 dot appears where the light pen is pointed, based
on an unaltered 60 readings per second.
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APPENDIX C

DOCUMENTATION -- MOVING TARGET PROGRAM WITH RETICLE
OPTION (THE SAME DOCUMENTATION CHANGES APPLY TO THE
BASIC RIFLE MARKSMANSHIP PROGRAM WITH RETICLE OPTION)



XRM.32OO.TXT (December 1991) Page

1=3200 CODE2 =872 FlIsI =SBBC7 Pit
:A11.3200.11T MOR III PIOGRAE COLOR =873 FAI1A2 :SBCQF ITy

JEP ENABE :3260 OFFSCR =114 ruiXER :SBBD4PS
jEP O51311 ;3203 EAFSEC =875 MIOT :51391 MI
JKP ROTITE ;3206 TIRORD =116 GETIN :SFFL4 Pit
JR? NOTTRG :3200 CREDLA =871 LOAD :SFF05 .110
JRP BANG :3212 CURT! =019 KEITHl =S112 .SiC GETR
JKP 1R1S1L :3215 10103 =180 HK~IM =SB1C PIE
21? flit :3211 NOLD4 =811 ELYPLY :S1128 Ili
21? SCENE :3221 CURTAR :112 OPEN =SIFCO PIE
J1? SEEVAL ;3224 CU12 :113 SETLFS :SFF1A ME
JIP COLORS :3221 1192 =114 SETNAI :SFF1D PLI
21? JITIIS :3230 COP! :885 SQIT :SBFI1 .SID
UP? MITI :3233 COD93 :116 ENSTRY :51053 .EAC HDi
21? ADJLOC ;3236 CODE4 =817 UNFLOT :SI1Bf 'UH ? I
21? TREYR? ;3239 MAPRE --al1 V :5flQQ CLC
2!? SHYGIP :3242 1UERS0 4809 SID =SB400 ID.' ?2
J1? SIMIT :3245 101010 :191 MPE :16192 STA ?I
*.OPT l0t SITSPR :193 ILPB20 :40960 :UIBIERIETB ROE LID ?1+1

EIPTAR :327092 SUER :094 YIIB20 =41412 MUNOERNEAI ROE IOC ?2+1
SELEUB =49162 [SIZE :096 ITGB20 =41991 ;UNDEIEAITH ROE Sri ?1+1
SUBNO =49161 TRlES =197 YTG120 :42496 ;UIIDRNAITI RO1 .110

PSYAT :198 XL0160 :43001 ;uEDERNATN R0E .AlC DSUI
CON!EITIOES USED ILIKSl :099 YLP160 C432M :1UNDEREITh ROE LID ?1

MPOCEOURE 11111 LASTS! =900 ITGB6O :43520 ;UIDEIEATHI' ROE sic
;PURPOSE Of PROCEDURE [Its :910 TTGB60 :43716 :01DERNELTI 1O1 sic N2
;IECESSARY ACTIONS BEFORE CILL KISSES :911 WHPAO =44032 :9N0E111111 ROE ETA ?I
30O1 T0 CALL PULAL :912 LPA6O C44UM ;0109R11111 ROE Lol ?1+ I
31111 st USE CA EPECT AFTER CALL PIEFO =913 ITGA6O :44092 :910ER110I 1OE SBC ?241

1111kb :928 YTGA6O :-44122 ;1101E1111I ROE Ml ?141
ALID EACROS-VARS 1IED :929 INTO :44152 ;HNORNEAI ROE .111

,.OPT NOL 1011?? :930 11102 :44496 ;UNDERUATI ROE .AlC PLOT
;820-1023 is UNUSED if 10 CASSETTE SIOTRI :932 11D107 :44840 :GNDERNETI ROE LOT VI?
CIOICE =020 [ETESI :933 :011 ORE It 44040 LO1 IN2
STOP :021 C9119E :934 R1u71 =52224 CLC
10151 =123 BORCOL =936 .hIC 8I1C :OOUBI JER SfFFO
10102 :124 LPCIPI :937 INC ?1 :PJECISION AID
[ITR =825 LPCEPT :938 BiE N2 :IECREEEET .E1C DEPL
1010k :126 KETIEN =939 INC ?141 LID l?2-?l
101,91 :027 11 M94 N2 .115 EtA LEIM
NU11D :828 Ti :942 .IAC ADDR :1011 LOT LOA 1011
N11R120 =829 Xl :-944 L01 f(02 1"1Y OF ?2 571 513
TOLD :131 T2 :946 STA M1 :1110 ?11 DA I)01,W
DELAY 33 :1321l INE tONA 940 LID W)2 :IIG! SITE Of ETA 514
Coll :833 Coll :15012 STA ?1#1 :?2 INTO ?14l is1 LETIL
OFIR :534 CENT :15100 In0 .111
OFF! :136 TAREUl :15000 .11C NOE .0?T LIST
SHOTS :031 SPECIL :15096 LID 22 .910
11119 =539 T0RI11 :15904 $TA?1 .0N AP OL
211 =0 :5 DRIFT :15912 LOA ?24l ml1 IRQSTUT!

13119 :141 TIl] :15920 ETA ?141 ;IRQSTUTF FOR IIE PROGRA!
141R1 =042 71L112 :15920 .110 mPocEDt URE EAL
ISIR :543 TIEFLI :15936 .1iC DISK :1131 ;PREP1ES 119 TO. TAKE REAINIGS
1611 =0 4 TIKFL2 :15944 LID It :OPERItIONS 1:B:0O9
11110 :545 USTI1 :1595 TAI :LOIB*?2*.0 ;C:STS ENABL
58111 :146 COLSTI :15960 LOT V21 :?3 IS END O? :A:EONE
KIAL :147 31 BULLET STRIKE DhSTIl :15965 45! SEILE ;FILE 111E. ENABLE Eol
IhAL :549 :1 BULLET STlIKt OLST12 :15976 biD 1?3-?2 THUE bulGlE LiD 00
50111? :551 ;I ROCS TO SORT kITE :1EXT On AT 15954 101 M? ;0r FILE flAK 5ri 6334
STEI ZE:52 A TO PUT 1N SRYBIF LOT W)2 :If ?3-?2 Lit 53265
511107 :8553 LENE :16383 251 Wil11 AID f1ll
CURER! :863 ADD =3816? Lot t0 ET1 53265
10131 :564 CIKS =EFC6 .110 LID 0250
TRAJ :566 CIKOUT :SfFC9 .1AC pRiNT? ETA 53266
10 4567 CIRIN =SFFCf biD WI2 LOA Is
SS OL Cl6o CLOSE :EFIC3 LOT W)1 ETA 5321
SOCOL :869 CLICIN :Ejfcc JER $11 :?AlE ;PRNT10 53213
FLAS :510 CIROUT Z3?F02 AID0 ET 53213
CODIl :171 111101 =SBB12 .IAC PUT! ADD! S)14.STIAT
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Lot 10 W:!CREEI T M~.R 15STE- Sri V421 : !~TU: ~ i
ST! culi :25 !IHs SP : :TiIE;FLI0HT !11LSf8TM W S I 1Q19 ST[ E3!0 c;Qj
ST.' dl? :,0 FES Sp LOT MY :1ST 1197 !vc IF ?0i,.ii LFL S! 0
Sil IIQ HTGH NIB:29V IBIT CIF 10" E ý i"1 :JT SPF-T!
Sri BOlCOL 110:!11 51?? 311 119050 5?' 341!j
MT MID1 :1 IDG5 BEF '1:! DIIiT LotI li1. LCE Vfl
STE SOMFTI? : SM7 IF 12:31! 1:10? 1 TA.GET lip Is. 5I 3 Il
LII Is 6:R1EVISE DIIECTION Sri 11 Z-4 lQ1'0 :SPF.!!! Cff
ST" STSI! 5:T1 011 TOEE 1I SPI JIP SE131 :!IAL M?. LIE TL'!.!.
Lot 11 41IO1T 1DD TO TIMlE 119050 Lot 10 W5 !1ý160 :10 LIN!!!
STE IAFSEC 13:1 CENTE OF KISS OFFSM7f STi IlTSP DW !1,I I -
STE II1I F: 14:! CENTER OF HISS OFFSET 110060 hot III :!LEE LIY MEI !10110 :0!OF TIE
CLI 15:DEbA. 2110 179T :K 112 EDINGS? M2 T I;`2. I I! ?cni
ITS 1i l00~11 01706: 2111 111T

:15MO IS SITED IS FOLLOTS: LII 10 STE TLII!.1
:PIOCIDUZE MISLE :3!?! O:TIIGIT I F!ro MD STE .CUR! LDI i G
:RETUIIS 112 VECTOR TO 10111L : :BULLET 112 STi E C STE TI1?.!
;8:101E M:ULLET I MT BOlCOL Lot ?!W!NL.
;C:SYS PSEIBL i:TLRGET 1/2 JI? SE131 :911MI 110 ST! TINFLI.7

:1101 :TlGT IIQ070 LIE Sri :SITE n Li WLT[12
OSAILE SEI 5:NUIRB 11L01 PiE S 33 i Syc ST! MLSYI.1

LII II 1 6:1U111 (HIGH) LII SIC STE CDLST[.E
STE 56334 STItT LIE 14 pit JIF 1loil0
..DL 12140 SIT 53273 DEC HEFSEC MI1 TIRGET? It-^I10 WI 13110 :Mf111 II
STi 53`14 359 CONTIF 119 119010 : ITINE LII? oil OFSCR : E!FimE
Lot 53213 Lot 53213 JIP 119210 J-37 TIKE STE OFESCI
STE 53213 STE 53213 11Q010 Lot 130 :11STO11 IME I1ls
LODI S31.SWI3 JIF IFEBC STE IiFSIC : ILL? SIC STE WL11.1
CLI COITIN Lot 53265 NOTE SFB.TE1ORD LIBI OFFSC1 MS1 M~E
ITS A10 1121 119030 LI! 1255 E01 1255 :EIPIRED

STE 53265 LotII Q ;1IS TIRGET END 1+21 :01 ILL
JIMMIEDR stilT 1119) WO 1250 lip 12 : CEEIc All IM IDl 71TARGTS?
;INTERRUPT CONTROLLER IOUTINE STE 53265 BiN! 1Q140 : DISEELEDýh LI , 15

LIE 53213 LI! 40 STE MI~T
:119 HIS TIE FOLLOTING VALUES: STE 53213 LDE (SF11.! A1 TARGETS In100 JIF 110250
;121: TilE 1EADIIGS IEFORE DIE 1192 CI? 1255 10 0 LI 15110 :TELGET WED

W4 TLIE READINGS AFTER ENl i lI 11 A 100IO 119 IQ1O90 To GoOUP?
:32: GET COLLISION BilAT 119 110010 LIE V32 DEC 15110 : LESS Tit
:16: SOUND NEEDED JIP lEpLA! STE FSTIT LoI M411 :CLEER
* : HTING1 FoR TRICGGR RELEASE 119011 LII T+30 :511/SIR 015C MEORE lip T+23 EXPEND T
*4: $10? Its IEEN FIRED LI! 7+31 :SPRITEIDITE Lot 119 :DON'T TIlE STE 1+23
2: KEY TARGET DIAMBLE Lot IIE COLIIO LID 163 W N 1019 Lot 14110 :CLEER
*1: NO BULLES LEFT lNDip 0CLIS STE 119 W: IFS 1?p VN421, : EIffh 1

111 11120 JIP 110360 : 0 TEIET STE 1+29
:I192 lAS TIE FOLLOVING VALUIS: STI SSCOL 119100 CI? 1254 LII 14119 :CLEE!
:I2T RETIRN FTEIR ONE SHOT Hfigo SIT SOCOL off 119110 lip V+16 :IlGI I

64: RETURN fllE NO TARGETS UP LIE I19 :CLEAR LII it9 STE P+IS
*32: NO 11711155 DETECTION AND 1223 :COLLISION Oil 12 T11 :1-112
:16: 10 CROSS DISPLAYED STE 119 FLAG STE 119 ESL A
1: cROSS FOR HISS OILY 11902061 iE 119 J M1140 TA!
*4: NO DAT1 SITE To INFO? All M1 110110 CAP 1253 :JSISTLE? LIE ISFI'.! :T- COMI
2: DISPLAY TARET101? 1 319BE 11Q031 InK 119131 STE I.E
*1: IEPLAY :PLAY EN! SOUND S BERE LIE OF.SCR :SIT F'LI iN,

11Q030 LIE 119 :TIIT1NG rot OIL 11 LII 'SF11 .Y J! M e0
111010 I TEIGET 011111 1S SIT UP END is TRIGGER STE OFFSCR STE 141.1
:11 TIE FOLLOHING0 111191: A19 111040 :IILEESS? 119120 DIIIC SFi IN!
MITE 0:1 TIlGETS TIlls lILT SECOND LIE 56321 :YES:IS It u J IP 1190 TiE :1:112

1:STilTING I COORDINATE Cop 1241 BEEK1 110130 CII 1120 :DELIT LSR A
N:tARING F COODINITE 119 119040 M ELESED ICC 111150 A

* 3:TA1IGT I (rot III LotIE 11 ES:CLEER SEC LIE ISFIIlY
4:TARGET SPRITE P011TIh END 21? : PLIG SIC I1 STE TiRNUN.!
5:11T 1:51? TO UlpEND I STE 110 STE ISFBILY III
*6:SET TO EXPIED ! 119040 LIE CIDLA :CROSS ON? CIF 1128 Lot (SFMi. :SPI.T! FTE
*5:11017 1 BY 101060 BE 119120 Si 200.

*0-3:51!!?! COLOR BE CR IDLE lD5 STE 200
6:T111 LIKI I? SECONDS' i l IE 6 119501Q140 L~i 10 LIE ISFIIYl :EIIAII I?

LOT ITI :1ST 111? LIE IITSPR :TURN OFF 110150 STE !5I10 :TIRGEts IlL 119O00
HIH116 1 T:210 IIT EOI 1255 :CROSS AID IN! LIE 1+2! :YES

M w1iEY. isT ifit AND T+21 191 IlT LII 01 ORL 13110
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STE V+2? ST! MLTV2.! :?ID IVIT !?Y "URI S?). ASTS!,&
119200 LW !SF5).! A1MID 19? 011DC RU120IRMI

IND 164 Li.L V+21 :TURI ON boy CURSIT STL at
BEQ it 210 ORE 13110 SPRITE INCL CURSI! Sn Ci.
DIE V+13 :YES? STE Y+21, CPT Is Sit ii!)n

Oil 83119 IRQ250 L.S1 5311Q BCC I1Q310 STI 5UR120+
STE V+23 DI.! :NEIT SPRITE 1,0! I) STE IUN!60

119210 LIE (SFB!L! :1101! V Btý 119.160 :FINISIED? STY CUISIT STE Hfito+i
END V32 JS 11Q160 110310 Lot 11119 Tir930 PiE
BEQ 110229 110260 TYE ;SET UP STE SIYBUF.! STE SFC
bpi V416 CLC 71101D TyA PILL
oil 13119 LUC SF1 FOE HIlT CLC STE SF B
STE V+is STE TERORI TIRE HBC Is XN stil1 :NOPKE1 1V0

119220 LDE (SF11 .Y ;SPR COLOR LIE SEC TIJ !EIfl Lei CUR2 :STICK :It+
LID Ils IIC to LDE 121101N C!
STE If 391 STE TIMM1+ STE SRTBUF! vIE 53257 :1 i2CEIT1OI
III LDE I1Q19 :SIOV NIBlER LIE1 110 :Its MlGMi. STL RH11
LDE (SF1) .Y :TIRE LIKII LID 1? Of TERGTS? END Il2 BEEN STE !LpEE?.y
CIP? 1255 ;10 LIIIT? BI 1109210 KE I A1 1132 0 : ELESED? LIE 532T~ JY VL TIiO5
RIM 11Q230 JsiSl 5101 LoE 56321 :TIIGF PULL, STE 8211A
Lif I :TIRE LMIT I11270 LDI 119 CI? 1247 STE YLWO~.!
LS[ E :2ND IVII III BEFORE BIE HIM~2 LC.IE VIfI :!101! 1 FOR
Lst E JIP lFET! BIT 101C1, :LT.GITPEN ISL E : SPI!!! I
LND 1254 BEFORE EID is ;REIDY TO IPL SIPULL : ON SCREWN LIE 1+14 :IV11: S7
STI T1,I12.1 I19 119290 : PROCESS? LIE 14 V01 I
LIE (SF1).! :1lit LIII! 119280 JIP 111360 STE 53210 STE M3G60.1
END 115 :1ST IVIT 11Q290 JSR 015Coo 110320 JIP 110360 LIE SOlTE!
ESL 1 tDol SFB.ILPl2O SIPULL JSR IlkG 519 !IQIIO

11Q230 STE TLII1.I LIE C912 LII (0 :IF 11NTONE LI CURSIT
II! END 121VST $? I L :115 I TIE INC COISK?
LIE ISF3).! :ELIy FOR ?TE STE IVEL+1 : EVELETIO C?! Is
STE DLST[1.I :15 ISITI LIE SlOTS STI TEi TILT SORT- 8CC* 110310
STE CILST.I LND 11 STI YTVI+ IIlG REILLY LI! to'
IN! BEQ 11Q300 LII 11111 IS TIE STY CURSI!
LIE (SF5).! :INCREIEIT 771 519 119340 : 113111. 110370 LIE 11110
STE IIST[.I oRE 1121 ISL I : MEOVE STE SITBWF.
IIN ?TI Lot 10 :THESE, TYE
LIE (SF1)- .! :FIGIT TIRE INC SFC BCC 19330 LINES END CLic
LSR1 I 2ND KIlT 119300 LIE 1B1ll III : REISERT lIB Is
LSR I STE ILPISO.! 119330 CLC M TIECLL ?T!
LSR E LII 119LUC OFFI T70 GETIT LIE 1211Q
LSR A STE PIOT STE RILEL 1I CYRIIC STE SRTBUF.!
STE TIMFM. LIE V+15 :1101! I FoR TIE --- DEC SORTIF
LIE (SF3?.! AFIGIT TIRE ISL I : SPRITE I RIC OFFMs I--11310 DEC 10110 :1 READINGS
LIDII 11 :ST IIT? LIE Y#14 :IVIL: S7 STE ITIL41 H -- BE 110400 :TO TilE
STE TIIFLI.I lot 1 /12 LII 112119 --- LoE 119IN! STE lTOI6O.! CLC --- 101 t19
LIE (SF11.! :I DRIFT IN! IIC OFF! - STE 119
STE IIRIFT.I ST! C912 STE TILL :--- LIE 10 :H110 STACI
IN! DIEC NUI160 I11934 LIE 110 571 Coll :PT! IF 0ONE
LII (SF5).! DEC 17119 ELD 1127 STE C912
STE T11!FT.I all 110280 O11 176 STE CURSIT
IN! LIE 13 STE 119 LIE 1 1
LII (SF5).! ;SPECliE STE 17110 LII 10 :FO?.IEIbY 3 STE 1711Q
STE SPECIL.I LI! CUoll STI SUMTE BIT 1102
END 116 :COUNT IS LIE 11119 Lot 120 oil 110390
INE 11Q240 ; TERIME? STE (SF5),! STL NA11D Bic 119400
INC TIMPR INC SFC JSR INFOFB LIE 1+11
TIEI INC SFC LI! 15 LID 12;4
JsR INCNIO LIE 1211Q LIE 111120 ltINE 1140
TA1 STE (SF5).! STE (SF51I. 11Q935 Lot 11.

11Q240 IN! INC SFC STE LISTS!.! END 16)
LIE (SF5.! :C11 I OFFS? INC SFC IN! STA 1TV
STE C1II.! LIE 1+16 :11017 I roR LIED NUIR20+1 119400 JIF 11060
IIN ASk I : SPRITE 7 STE (SF5).! ON SCRN LIE 53207 :1 REEDIINGS
LIE (SF5).! :C1N I OFFST LII 1.14 J:IVL: S1 STE LiSYSI.! T 11
STE C911.1 10t1 / :2 LIE 151160 LID!, $112,61 :! 11E9IN4S
lit SI (SF5?.! STE LISTSII STI 121%9L,01 (SF31.! :D!IE FoR N LII 111160,11 CIP LPCIP
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SIKE 0SC30 IS'. L M .~T LH'
CPI LCKPY MS i W." 1251 Pet
III ~13scl TH. Sfl Ný1 !A! 1;4
BIT I3ICOL 51102 LD UKA. iP LO6O STI

III OISC20 tit1 256.T RL 1)5 0 Li2ll 1+165'2. LI!!
TilIC 11CO1i! ~L 11 i 13TO M
1,DA BI0CC-L 1K! sn +15 IS6

CIP 130 "T! W1 IFLOS LI0 12128.Y :BOLT !EQ 10T010
BICS OISCI kcC S21020 CVC M1 M JM.1 lP t

ITS Its 11C OFFY 1101 SFE.7LF520
OISCIO Lot 51280 90101? IT L SfTE M 6! W N 12 1 t

oil 1128 195.15 3.145.131.15 3.15 3.19 5.2 5 531.2 3 LII 80 L2&1 SIMT
STE 501COL 1.I?3.3121.2 11 27. :01it I

:OISC?0 LOAID 10 ATE ISLI Ho W010O~l
STE IIIQ 255.95.123?4.24 3.20'.15? -129. 255.1 -!9CC KLl K !

S11 82IRQ 5.!53.249.227.219.153 LEI181 11C Sri

OISC30 SnI LCIPX 195. 25S. 20~. 41.225.15 3.1281.4?-241.275 tIN OFF1 STI ILDBUF.!
STI LPCKPY A91T13.4.4 SUL 14110 "Di ISFDI.T
BIT BOICOL .BT1E Tit STE IL.DBUFiY5.i
sPL, HMS O 15 3.195. 25 S. M. 153 -Is. 15 3 !.1 $3. i5 3.19 IDC OFFX+1 11!
LOE 10lCOL 5.5.111324.3 s MI N 50III
S11 53280 .ITE LOA 1411Q BIE lOTo!O

OISC40 LDI 10 2 31.231.2 31.2 55.195.153-15 3.195.15 3 -15 CLC :SPOST I LDT 80
STE BORCOL 3.195.255.195.153.153 SIC ID3 OFFSET 10!020 LOA ILDBUF.Y
ITS BYTE1 STE V+2 STI !SFOIL!

IIFOFI LIE 10 1,1115.I.2S25.5.S5252 L IE I 15,1 LD I LDBUF+256.Y
STI SFC 5.255-255.255 sic t0 STE ISFOI.Y
oLE SIOTS SEID INS IPLOSO Ily
ESL I AllII EPLE! Lot T+16 sitE 107020
ASL I :REPLEY FOR III PIOGIII LID 1253 10T030 LDI LISTS!+'
LSL I :PO[ 1111Q k 1211Q TIT[ PERFECT 511 !+16 IS &
ROL SFC SF05! I OFFSET [LOIIIIGII. POKE JIP IPLO90 It0 10T050
CLC 131IQ119 V III TU ? Y. IPLOZOIC 1, Y16 Lot 10T040
AIC WIN17 IEPLI! DEC 17110Oi 0 1 2 11 2T4
STE SIB it9 iPLO 511, T+16 ICC 101050
LDE SFC TI SEiLl :101ILL 119 IPLO90 LDI 16110 :1BOL 109.040 lDDt Si.IlRoo
IBC 8)IIFO IPLOIO LOI 83 sic JSl 101101
STE SFC 511 17111 sic 825 :SPOST I LODI SEI.!LPI613
ITS LOT Call MT Y+3 :OFFSET Jst 101101

11301 1,1L O MMf1R0~ CPT STOP MLST ION? II? 100! SMI.TW16
III ICC IPLO30 STY Call iSt 101101
CPX 010 LIE LISTSI :10 FIIE? JIP S1131 :1011kb 189 10T050 Pill
ICC 11C020 CIP 8255 PUll1t SIC STE I
LOX CUIRIO IE9 1PLO20 Rob I ITS
IXi JsZ B1kG 11K 12110! LOX 10
CHX flo LDI Y+21 :Tall 0f ICC ZPLICO "lE LISTSW~
8CC WIONO Oil 11 CIOSS Lei 1+16 LID 1127
LOX 10 STI Y+21 0il11982 TIT

WHCOO SIX CUZIUK MPONO LIE 80 Sn1 rIi~ LOI SIOTS
LOX 80 STE 1192 JIP IPLilO LID 11

11C020 STX COMMI. JIP SE131 ;1OII1L 119 M?100 LOE T+16 IEo 101110
ITS IPLO30 Lot 13184.! :BEFOIE ?PULL LID f63 lIEl SF!

SIOIUI LOT 80 JSt P01111 STi 1+16 CLC
LOX 180 :LEEO SPICE LDIIE 1111 :VIS IT I !PL110 SIX 1+14 :I:SPIITE I IDC 0128
hOA CohIUN CIP 12 :111?? bOA LASTS! STE SF!
319 S11010 BEQ IPLO60 LID 8121 LM SFC
ASL I LOX 80 :P1lFECT 5? CIP 01 AIC ID
MS I SEC BCC IPL120 STE SFC
ISL I bOA 13184.T STE 1+12 :1:SOITE 6 M01110 LoA (SF51.!
TAX IOL A IPL120 ITS STE ILDBUT.X

S1I010 Lot IUKOIT.1 ICC IPLO04 EID lITT
SE 8256. 111 771

IF SLO40 CLC :FlOCIDUiE OE LITDI 10 8121
Il! IDC 11110 :SP I OFF LOT :T1[ES MKOMIS IEFOlE IIIGGEK TI!
C?! 88 STE 1+4 PULL LID KOlES TIEK SO TILT III
WC 511010 TIII fitE OLDEST 1110I165 HRE FIRST. IPL ROTIIO
LOE CURTlIN 10C 12110 :5P I10FF II :C:SYS ROME1 LOY 10
151 I IKE iPLOSO :1:1065 1 BIUFFERS IRS ADJUSTED. 10TI20 LID ILDBUF.!
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STE (S!B) .Y EffE ILITT 1 154 :SSILDCT DII. :KTUIS BITS 1ff TKP#TIIG!*I
III ITS STE 1 : IT SEODOO : ISSES 11 TEIP464+TIlHET
DPI, 10,120 SCE9:. LDI STE :CE[P 011,511 iL22 Sri .11PD20 * EIPOSUIES it TEIMf2ff'!E,~
Its STE SD!!!ýD I i o 10 BIIS LOT W19

IOTUIG LDE 56321 XRPEIT LDt 10 IlEE SHOTS LDE 10
CI? 1255 :UITiI Lot (SF01.! 011 I1 BI1010 STE TEIP-1.T
BIE KOTTEG :TEIGG!! IS STE Sri :CKUEC! CODS 1y; SEEOIO oiT
ITS IELEIKSED HIIC SFD Iii SEC 8ID 31L101

DuIG LDE 115 LDE 143 SE01 LEM M SF33.! :BULLI5T I LEA Slots
SrE 54296 STE 53265 STE 12572.! SEQ 331D01
LDE 010 LID 129 111 STi 10101
STE 54211 STE 53212 BID SEEM Lo ID 1
LItD O toolU~ S13.1024 TIC STC MI
STll 54213 SCLIOO IDE (SF03.! SIC S!C LDE 154
IDE 1121 STE I5E3.Y 5SE0M0 IrA (SFB).! STE 1
STE 54216 DIIC SFD STE 12928.! :BUILET LODDI SFB.1IFO
LDE 1129 DINC S13 III "D! to
STE 54276 LDE S13 BID SEDED 1020 101 ( ot SF11.!
its CIP 1(2024 IVf SFC TEI

IHISTI ID! 123 DIE SCLIO TIC SFC lID 1121
IDE 00 LDE SE4 SEE030 IDE (SFI), .Y TIGET I Cl? V1

115110 $TE SID. CI? 0)1024 STE 13114.! : sEFoll BCC 111030
DIT BID SCLIOT III TIE
BPI, VISLIO LDDI S13.8192 DIE SEE030 11D 1241
iDE III SCL020 IDE SF3 :CEDIC1 CODE LtID S 012 TE
SitE DERI! STE (5131 .! SEEO4 ot IDE IGE6O.! ;TUGET 1 3111030 TiE

TISLO0 IDE 1110 DIEC S13 STE 13440.! : FTE! Hi 111,040
STE SIDM LDE Si3 HE! LID 163
1,DE 146 CI? W(6192 DPI SEE040 TEI
STE SID BID SCLO20 ID! 132 1IC TEWPA
LDt 115 IDE1 S14 SSEOSO IDE EIPE6O.Y :DDIIT I lIP 111,050
STE S1045 CIF 1)1(192 MT 13568.T Hill 3111040 CIF 5255
STE SID424 BEE SC1020 IDE TPIPSO.! :31111! ! BEQ 111060
ID! 17 tDD! W138192 STE 13600.! ; f17Th LID M6

TIS130 IDx 1255 SCIO30 IDE (SFDL!T DE! TEE
f115140 PEI CIP SF3 ;CZIICI CODE DPI SEDOSO TIC TIEP+i4.E

III 115L40 BIDE SCLO40 PIE 111050 IIC TIIP+121.I
oil DRIC SED STE 1 111,050 IDE SF3
31! 11SL30 LID ISID).! ITS dCh
IDE 1110 STE SO3 ;PICED1BU COLIlS EDC It
STE SID+1 DIRd SFD CIEIKGIS COIO Of PMt Of DITIEP STE SF3
SIDE 16 ID (SFDI.! l :POI I 1010 1 V STi[T LIFE IDE SEC
ST SID CIC ?Oi P OKE1D2 VITI I00f LIKES EDC t0
1,DE 121 LBc 1)4192 Poll SrD 11TI Tit COIGI STE SFC
STE SIDN STE 5E4 COLIlS LDDI S73.1024 DEC 101311
ID! 130 jIP SCIOSO0 ID11 IOLD :$TEit? LIFE 111 111,020

115150 LID 1255 SCLO40 StE ISL3I.! 519 C0L020 PIE
115160 Dil DIEC S13 COLICI JSI DD40 sitE I

DEE IISL60 SCIOSO DIEC SFD PEI 111,010 ITS
BIT IDE SEO lit COLOIO All3 IETIF1ICTIOIS
lit VISISO dIP 1016192 C0L020 1,D1 IOLD2 :301 [EE! :IETIFUICTIOIS 701 EII PlOGEE!
DEC DILI! III SCIO30 COLOND LID 139 KTil JSI 511101
3KE 11S120 LID S14 COL040 LID SFD ;Cobol IDE 41
ID! 023 CIF 1W6192 Sri (SF33.! STE SF3
IDE 10 DiE SCLO30 DET IDE 43

WISL70 STE SID.T IDE 159 PI? C0L040 STE SFC
PEI STE 53265 JSI LDD49 IET0I0 ID! ID
DPI H1510 IDE 132 AllI DiE o ID SF31.!
ITS STE SDFFF DIE C0100 DIKE IETO2O

Its its its :10 H- HDILT
MPOCIDURE HET! :PZOCEDRIE SEEIEL IDD40 IDE SF3 :ADD 40 TO 111020 Cap t's
:CEDSIS E DMIT :1O!I TALDES FIOD 11011 101 CIC SF3 Fot DIKE KETOIG
;D:ID IITI Ef LPPIOPIILTD DELI! SlICE SlOTS KIII WIE AlLIELD! EBC 140 Fil I KET11 ITI
;C:JSl IA!! : DII IICLIIIITED. TIs l091111 STE SF3Lo ID SEDI.!
3E:109 :DVIES Tit lICE DUFFSl IF Slots IDE SIC CI? I'D
fill ID0E 1255 :IS EYCl. IT loVE ltI 101 EDC 10 119 iIT040
VATTI DIE BUFFER IF Slots IS ODD SIT SFC HIMTJ I if0 0SET

Dit Hll~ SEEVEL LtID 1t LTS ID (SF31 .Y TO lIHT
BET PsiE ;PKOCEDODE 1ITIS CIC : ERT1
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AOC Sri IMYES 2- ST 5! OLiLCAII C!
Ti TO SF1 :1111KG Scott Sti 10LD1+1

lIT JS1 MLIT L31 LISEM
Lot (Sri) T LOI 1128 :D1OULE I ist M MFL ~ 1:55
AIC SFC STI BOLD : EMDIG LOT ROLDI I!4
STE SF1 is[ 111711 .110 BOILDIf
571 SFC SIC ist FLOAT ~ist FLOIT
iP? 310010 SIC SF8 is! ILYPLY II? HIM15

117040 biD SFi :ASSUIE I ChC is! FIIF1? W1IV IS! 1117111

CLC : 2-hEA'D AUC 11bp ID (CRS S110if IffllI
AUC 19 : MITA CIP 12 LOT I)COISQ W - ,1 ILI
Sri I01,111 : 1111t IS? BCS 1AT090 is! KEITHI LBT !OLDAB+
Lot SFC :DIX 80185 Lot 1255 JII ELYPI! is! FIllEI
ABC IQ : EAcI SCOt! TIT MS F~I~rI tLII HIP :1 LTC
STI101,1111+1 JIS FLOIT Lpi 106DID I S! fliP.!
101 101 ;SCOZE I ifIP 1170 LOT 10181841 E10 I
BEQ 101060 117090 STL IS!!! ist HIMIA LOT U!PM :Y AVG

111650 LII 301810 :ASSUKIIIG is! MV is! AD ist WLAT
CLC IS5? III 771 :1K! 1101 181 102 :!i SIGl VS5
ABC 120 IS 14. CLC HID 1127 11171! o IDA 8011 :SET UP
SrA JOLDID : DDING 20 IDC OFF! S71 102 J1!" CLC !01 RIII
LBt IOLDAD41 141Si TILL TAT iSt SKY? IVC Is EMERYI
ADC 10 It! TIE TIA :111 I 111 IAil 1 110 HOIDIABD S7i Photo 1: 110Al
MT 101010+1 :Kill SCOI! IBC OFfI+i LDT 101,0041 LBt EOLILP+1
BET TAX is! Fill![ ABC 10
lit 111050 ?I1 571 10181041l

CbC :TlIGGIB SQUEEZE SCOt! HIM01 tool SFD.ILPISO
:s7EABT POSITION' SCOI! AUC 11OIY? LBt SlOTS :IEICI

571 HIP? 25 1 IE tAID 011 LIGITPEI
WHO06 LBt (lit ;DOUBLE I itA CIP Sri OlE 111020 BITFER?

STA tOLD tEAIpEG IDC 1111FT$1 lit 101120 LDA Sn',
Jst 111016 Sri 110#*1 biD 1255 dCL
SIC DID 10 TAT A1C 1129
SIC SriLD 1, 1 L 1S+3 :711117 I i1sl FLOT STA SF1
CLC AlL A lIP IATlIO IDA SY
AIC 11 ICC IAT100 117120 151 LAIGE ABC 1o
CIP 82 111 bID IS!?! S71 SF!
ICS 111010 117100 SEC PEA 111020 Lot BOLBDA
bpi (255 SIC TER? ;BILLET I hot Tills LOT IOL0A941
TAT TAT PEA iSt IIIF'll
JSt FLOAT fit 11C SFE is! 1117107
lP 110108 SIC HEIMf LDA 10 :10 DOUBL LDA 100

WON01 PEA SY 1 10,D1 SPA [OLD Y EAIIIJG M7. SF!
151 silly SiA IOL11I+1 JiB 1ANGE SPA ESTEE
biD 101L911 is! 71101T ADD! SFD.TLA6o LM 101
LOT 1011111+1 1St FlifA2 IDA 10 STA SFC
IS! 1,11111 LIT HOLD! SiA SF! S71 TilEs
11C SFi LBt EOLOifi LDA 12 ITS
LDA SFi 151 FLOAT 571 SFC 1910 Lot 10
siA [SIZE 151 ILYPLY 15! 111010 BIT ROLE
L,11 SFC LDI IOLDAD is! F1FA12 IPL IL201O
511 TilEs LOT lO1010#1 LilA M'OIST 151 I
BID 10 :10 DOUBLE is[ FllE LOT W)ORST ICC 110010

STA IOLD I ltiEDIIG I1C Sri JE! HEIFM III
PLA LBt 10 :30 DOUBLE J1S EITPLT 1L2010 ITS
is! SIDE! SrA HOLD :V111011111 15! FAIF12 :C01S~ilTys lA11 COISTAITS S0U1liD)
151 FA11A2 i51 AIG PLi : rot SCAL1IEG TIE COOZD!IATE
b0i WIORST PTA Sri TilEs :1320i23.5(I200I19.5l
LOT W)ORST CLC PLA :1.31 2.1.6.1.6
i151 EIFAII 111 OFFY ShA [SIZE :1.51s 92511142
JS1 ILIPLY CLC OID 4121 :DOUBLE 1 :3101200
151 fA1FA2 1KC T111 SPA [OLD : EADIIG:.6 196.02020
Lot NOLDAD Sit TERNI loll SFD.ILPASO :2.51 110.10-2Z1S.10.61
LU! IOLADIDl LDA LASPSII4 :7111!? I ll 1AI010 CoIsT .BYTE 121.16,204.21i.l05
is! MI'IFA SE ISt Aop CORSO .3?1 30!6TI5106
151 ADD SIC HEIMf 30ULIET 1 WH~O LoI HOLBAB IDIOC LBt 11

311010 bpi N010A0 TIT 'LoT IOLDAD.1 511 N01L1A0
LOT I018A9+1 LoAtO 1S0 Fsl Efis LEA 12
JiB F11lEN SIC 10 57t1 E1L5A1+!
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ARM.3200.TXT (De::ember 1991) Page

LUL 1 STA 11ffo2.1 JSD 1LTPMI I.A00 PILL
PEA STE 11FO242.1 LDt Is5c STE
MD 6i4 st LISTERf LDY 10 591!4!O
STE 1JI is UDEIP JsI IEHFL2 69! 11GO40
LOT III LDl IOLED Jst ADD LPI ISM!

IDJOIO LDA IIFO.! LDY HOLDAII 351 FEWS CIF sell
STE UHFP.! JSO PflKEE DEC TMWE DCC AIGOOG

BET LilA H0OLD :SET oP LO! Tilts HIE MeC05
IPL IDJQ1O CLC rot [Ell III STDIj49 ITGO40 In! SUN!

PL1 ABC 110 :1111G CPT [SIZE SEC

STE I STE 1010kB : ScttK ICS STOLiO SIC [SIZE
LID 10 LilA BOLDEN+ STOL40 PLI STA SUE!
STE HOLDI AEC 10 STA [SIZE Lolt. 50111

10J020 Lot 10OLDAD STA IOLD1041 BIT HOLD4 SIC 10
LOT IOLDAO+1 LilA HOLD! ITS STOLSO STE 50111
i35111111 CLC LotIQ 00O1C H01,D!
351 9IPLOT INC IS TIT i1? MMO3

Lot 100 :1 VALDE STE HOWD 3St FLOAT ITC050 LOT HOLE!
ISL I CAP 124 its LDI BOLE-1+1
LOT 10 ICS AUJOSO STOLSO LOT SU11 iTS
BCC 103030 JIP IDJO20 LoA SUHI+1 1AIGE LiA I0

III 103050 ITS 35! MLOT S71 95111
103030 CLC SIBET Psi 35! FlI1F2 Lot 1255

Inc OFFI LDA to LU! SUII STE TilEs
STI LISTSI+1 :BULLET I TI! LDA 5511+1 111010 Lot I
711 JSI FLOAT 35! FLOAT Pit
ABC oFUI+1 351 FAI1C 351 ILIPLY 11 154
LSI I LDA 10 35! FU~lI I7
lot LASTSH+1 STE SUi! LUI (0 LDT SEC
LUA 101 ;! VALIS STE S111+1 LU! [SIZE H91020 Lot !SfDi.!
CLC STA £0103 JS1 FLOAT CI? Tills
INC oFT! Stl EOLi4 JsZ DIVIDE IOS 111030
STA LISTSH+2 ;BULLET Y SIULIO LotI 1Lot fS5C SiT Tills
L,11 HOLD! PHI LU! 10 111030 CIP 15111
Lot TEHP+3.I LUA (54 35! HEIFI2 )cc 111040
MT LISTSH+3 511 1 35! $53l1? ST1 [SIZE
LDI TEKP+4.I LOT THIES 351 FAiFAz 111040 BET
MT LASTSH+4 LOA (SF0).! LUA 10 111 111050
35! 110!!! TI1 LUT ISIZE CPT SF1
LU! HOLDID BIT HOLD4 BET ICS 111020
LO! HOLDID+l III STDL20 JS1 FLOAT 111050 PbI
3! F~iIEI9 ITA HOLU3 351 DIVIDE MT I
LDA HOLDAD ;SIT OP LDA 1128 LDI 102 1F11 SINI Lot ISME
CLC rot S 1 HLD4 LID 1127 sic
AUC f10 SHOT LOC ?iA 511 102 :115 SIC TilEs
STA 1OLD111 Scott SIDL2O CIP 1011L3DI J SA 59 JSZ HUL2
LDtIHOLDIBfi IEQ STDL30 ITS TAT
AUC 10 Lot HLD04 AVG LeA t0 TIEA
STI IhLDAO+1 Oil 164 511 SUil JS1 FLOAT
L,01 HOD! STA HOLD4 511 WIN1+ Its
LUA TEIP+I.I ;BULLET 1 711 STI HOLD! IHOE! Lox 00
151 A SmUG 35 lUt A STE HOLDI+1 Lot LASYSH' :IULLET 1
LOT t0 STA HOLDI LDA 1 ASL I
)cc I03040 51! HOLD? PHI ICC 1AUG10
ITI CLC LDA 154 111

103040 CLC ABC Soil STA 1 IlilOlO STA COD13
INC OFF! STA sUil LU! SFC STI COOE4
STA ltl?+!.! Lot 5011+1 AVGO1O LUI (S!DL!I LOX to

AB IC HOLD? 35! lUL2 LDA LISSIt3 :111ME I

LBt OFF!+! MT S911+1 CLC ASL I
151 I PLH AOC sail ?cc 11U020
101 YlP+!.! MT I t 91 11151!II
LDA 11l141.1 LOT HOLDI TEA 110020 sEc
ETA IIFO+1.I LDA HOLD? AOC 5511+1 SIC CODE3
STA 11102#11l JSI FLOAT STA WIN1+ STA CoDt)
511 LASYSI+I is[ FAITh2 BET f11
Lot f11152.1 :RULLET T LUT HOLD IHI ITCO20 sic COOE4
CLC LDA HOLD? CPT SFi s11 CODES
ABC OfFF JsZ FLOAT ICS 0010I LOT CoDt)
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Jst FLOAT JSt GEtS? JSR OMFOT ¼ S?0
JSH RIlFI? STI ?ESP LIM 100 JIF SET!ýO
LOT C0053 Sri TERNI LDI 101 S;*Y0 1 V HILI2
Loi CODE4 LII SF0 ITS ~L01 !MFi .J
is! FLOAT 571 ISZE! .11! III SITOIO
IS! ILYTLY LoA SEC .Lis SIOtGROOFS Tic HI'S
is! 1IISC Sri Tills :PlOCEOUIE SlIMk ISIDOTCOPS) JIN SHTO?0
LDI 10 LOI 1 JPOKE SID 11TH Stilt 1011155. SE"80O I1C HISSES
LOI LSISTIfi ;BULLET I P11 POKE KIM1 11TH TIICET CEKIE! S"E!ao LD 14
SIC LII 154 POKE 10L03.TAiI S;'100 LDI (SFD .
SIC LiSISH*4 :TAIGET T STA I POKE B0L14.1TIH I OF Slots. STE LISTSH.!
BCS 110030 LOT TEIP+2 AT SID: HITS. IISSES AIE SET. BET
DEE LDI 10 HOLDI HILL, HATE I 9IGZIPISI M? SITIO11

111030 STA COWE T11030 LBt ILP160.f :LPX=ILPI- SHots. HOLD? IILL SHAE TOTAL LW 10
STE CODE4 SEC :(TI!X+CEIEI 1 Slots FRlED AT TIs T~IIET STA HAIL
LIT COWE SIC XTGB60.T ;.FIRILTAZX SHTG1P LBI 11 STA ETAL+l
ILB COIE4 SEC CIT 1410 571 HTAL
151 FLOAT SIC CEIIE* ICC SIT010 STA HAfiff
151 FIlFA? CLC ISO 511020 LVI LASTSHW :It!!
LOT CODE] AiC L15T513 Loi 184 LOt 40
LBI CODS4 STA XTCI6O.i LOX 1156 ISL I
J51 FLOAT IffY SIP 1030 BCC SIHIIO
J51 ILYPLY SII 1101 LBI 14 WI
is[ YMlTA IPL T11030 LOX1 116 SE!1OST SFD
LII 4(C0159 PLA lP 511030 STE SF!
LOT I)COESQ Sr1 I 517020 LII 44 WI LISTSM* :301
isi SIMIF ADO! sFI.ITGB60 LOX 1156 LOX 10
is! ILIPLY PLA SIT030 STA [SIZE LSL I
LII ISSC is! CETSTD STiI S151141 ICC 517120
LIT 40 LOT 11 LOA 1255 Ili
is! HEIMI CP TENp STA CHOICE 0HO SEC
155 ADD WC 111060 M1 to SIC SFD
LII 102 ;FAL SICK BEQ 111040 STI HITS STA 5!!
ALD 1127 ICS 111050 5Th KISSES TIA
Sri 102 ;IBS 111040 CIP TEIP+l SIA HOLD1 SIC STE
IS! SQZT I1CC T1[060 SIA HOLD2 STA SF1
ITS 111050 lIT S11 HOLD! LII COlE2

TiTP 1001 SFI.ILP16O 711060 SITy BETHl LII 11003 SM!30 LIA XITI
LOT 10 C?! 4 110 4i 121 CLC
LII SHOTS IlI T1,1070 TAX LOC SF!
AID 41 151 SETTlE CIF I511 Sr VIIL
MI 111010 LOT 11 ICC S17040 LII XVIL'1
11II SID 111070 LII 10 LSl I AOC SrE
CLC 451 FLOAT LS1 I STA XYAL+1
IBC 4121 ITS LSl I PEI
$?I SF1 SKIT!! LItI 1 CLC lit 5HT130
i!! SriE? PHI HO 1,61 IA VAL
AiC 10 LII 154 511040 SIC CLC
511 SF1 $?I 1 SIC 41 AIC Xl
LIT 4121 LoI 40 iSL A 571 KVILL

711010 hIA 10 LOT t0 Ash I 7!!
S11 lOLl hL sHots ASL I LVI M1,41
SIT TENP+? lip 1I TIT lot 10
JIS IIFLOT alE SI1010 LI EXDAT44.T S11 EIiL+I
LII 100 LIT 1121 511 COPE? LSD A
SII SF1 STIOIG Li I TC160.1 SIX COBIl TEA
571 IIE r 15 7 JP6D.Y LoT 4100 101 1
LII 101 ITLII 4255 CIT ISIXE
STI SIC SII O105 STA TENPT. McC SITISO
571 TIlls ITL STIOIO OCT CIP IS111+1
SIC PLI IPL SHIOSO SCS SITiSO
SIC SFi SriI 1LII I LOT IOLOT
CLC its PHI STA TEN?.!
AIC 411 ChilO I 51 Y 010E LI 54 LII LSISIS1? :IULT
CIT 12 1St 1II112 STA 1 SEC
ICS 7111020 LIT 110 SWHO6 LIT 10 SIC LISTSH+4 :TflT
LIT 12 LII 40 LII (SFII.! S11 SF!
Ii? 111060 151 FLOAT lip 1121 LII 10

111020 11I JsN NITTL CIF CODII SIC to
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STI SF1 SRT200 JS1 B1TPLI LotDI HL :1 11D17
LOX CODE2 011C KILLIg 10 I

SIT140 LDI TYM DEC C0013 Ti!
CLC III S1T200 LIDA T :TL IDo
ADC SFO y IUID00 AID 41
STA TILL STA 1HL 51k SB)
LID YIAiL1 MID HOLDI LDB 11
iDC SE STA XILL41 SEC
STA TVIVIl INC TILL SSB S13 :M1I Ile 7;
DIX LoB 13 TA1
BiE 517140 STi CODE3 LDI 11
LDA Y1ILL DEC COOE4 CH In.
CLC BiE SHT200 BEQ PL040
ADC 11 !IT PLO3O ASI A :2'!I-!l
STi YHAL DIX 0! ID 11h
TAI $LBEE PL030
LtIDA TIA~ 1 LX1140 BIT CHOICE
Loc to SIT210 LoB TEN?.! IlL 11050
STA !IALVI CIF 1255 OIL (SFD1L!
BiE S17150 BEQ S11180 JIFPLO160
CX 1116 CIP SF3 F1050 101 (SF01.!
ICS SI7150 BEE SIT220 11060 Soil MiSlky
Cl! 124 LID 711M1+.1 LD! HOLD!
ICC SM~SO CIF SFC ITS
LDY JOLDY BEE S1T220 111B? IT TE 94.3...1..
fly IIC 1111.1 ;50 I ML
711 INC EI+. ITYT 41.48.14.4.2.0.0.0
STA TEN?.! 511220 111 :100 1
III 111 .1T79 35.34.37.3.3.0.0.0
SITY HOLD! UEP SIT210 ;150 I
JEP SITLSO SHT23O LDA 1(11171 .TTE 36.46.58.4.4.0.0.0

SITiSO INC I0101 STA S0110 :200 N
S17160 LOB SF1 JSl SELSIB .511I 31.5.1.7.5.5.0.0.0

CLC ITS :250 1
b~C Is BYTTE 31.69.99.6.I.O.O.0
SIB Sr1 511111 STY HOLD! ;300 H
LOB SFC LDA 10 -BYTE 47.24.20.2.1.12.0.0
BDC 10 SiB sF0 M6 H (B)
Sri SFC SA Sri .1771 46.24.21.2.1.0.0.0
DEC IOLD4 Sri s ;74 :15
119 SITIIO Sri TIY~i+ .IYTE 45.41.66.4.2.0.0.0
JUP SHTO60 LO81 TIYL :125 I

SM7il FUB lED 1241 :II?(Y111320 .5TT 44.46.54.4.4.0.0.0
Sri 1 LOX I3 ;115 I
LOT 10 11010 ASL A .5!?! 40.0.33.2.1.0.0.0

S$180 1D, I 01 Qlo 514 :50 1 (1I
LDB TEIN.! DIX -BYTE 48.24,62.2.1.0.0.0
CII 1255 sit ?10I0 A6 H (IT)
519 S11230 STA S13 .EED
Sri SF1 LOX is .1ED
BSL I P1020 LDA Sf0
ICC S1T190 CLC
III Lac SOl

SH1O9 SiC MI SF0
sic I1 LOB SFE
S7i KILL iDC sit
5?1 HOLDA STA STE
III DII
sic 10 111 FL020
MI XTAL41 LDA 111L 'IT/8
Sri IOLDI AID 1248
LOB IEIPf1.T CLC
SIA sic Aoc SF0
SIC SIB SM
sic 11 LOB IRV~I
571 ITIL BDC sit
LDA 13 CLC
Sri cool) iOC V)1192 :48192
Sri C0D14 SM Sr1
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,:32768 Lot 118117.2T lot N!1 S71 72210
:!LCHOB[1.TIT rot LIM PlOGRAK AlL 1 :ILIGEIS inI 11i,4 STI ISFB'IJ :!!FGIT '

JR? C?1101 ;32768 0) IlL I 'Alx X14'j+ STt 115753.?
41? DESCIP :21711 (3) IlL I BEJ -CT.'!AO Ill
43? IID10 3 :2714 (ý, STE ID1117 01 81! Lot 1111*1
JIP IGIETE ;32771 (9) Lot file :(,ET SPEED CT1110 Sri7 116 111 )I
43? 111111 :32710 112) AIg 17 1,01 NIS :7011 0FF LotIvi !J
41? IESIO :32783 (151 ChC :100 TWIET 110 V254 RULTICOL-1 E01 1.
43? GET!! :32186 (181 IDC 111117 : OFFSET STE Nt2 !01! SPIR Sni (S!IB.? B!;
481 I1D1! :32189 121) TIY Lot 834 :BULLET Sri LISTS!.?
43? E17711 :37792 (24) LoI VIII :FULL 0! STE 20NOi
JA? CTTER :3275 127) iII 132 : ILF TILUE7 I 10 1 2 :W1 AIDHI Lot 1111
1? YES102 :327198 (30) BIE CYROSO STI 1439 STI ISFII.! :!ULY
.111 NICIOS-VIRS LotITISLl.? Lot to STI L!STSI.!
.111 LIS I STE SSCqL IVY
.OPT 101 LIR I Let 1102 :10 CHECK .Lot SflCIL.I

8.1KG =3212 LI I IID W3 : r0t STE SPECIL
I1111? :3245 hIS! IIIE C11140 : COLLISIOI? LII CEII-I
ISIBLE :3203 JI? C71060 LoI Y+2' 1T011 Of110t STE CEIl
MKILE :3200 CTIO50 LoI ITIBLE.! -11 11 COLLISIO1 LII CEII.1
KOTTKG :3209 LID 115 STI 67?1 :CHECK STE CEII
1OTETE :320i CTIO6O STE 111117 LI1 12, Tit
111T :3211 BIT 111I :IEGI!IYE CT1120 LoI 1kV :CHECK r0t 151 I :10! Sp'? TY
VHISYL :3215 IL CTI01O ; IIRCTIOI? oi1 832 :COLLISIOI Pit
"LETIL :41115 DEC Drpif4il Sri Il!^ LII Y1+6
Pi0I9I :49161 £0! 8255 CT1130 LII 11 CTI!190 LSI I :PUT RIG!!

AID1 CT1IOT S78 111111 LID 132 DHI :111
:PJOCIDOIE CTRNOT DIEC ID!!!? IKE CTR13O IPL CT1110 :CHIT!
:?olE KEYNS! 11TH TBE CODE 10! CTI01O LII YDKIIT.1 III PLI

KEYS TO Pl111? 1101 THt HETIIX SiT TIli IKE CT7120 TI!
IT 56321. r0! EZEIPLE. 121 LoI TIIFLI.1 LII 1+21 :TO!I OFF Lot V.!
111015 B1E11. 4 ELLOfS CYIL. BEQ CYZICO AID 1754 BIfibl lot I :1161T 1
:132 111015 BOTH. THE KEYS Flog STI CURT? STE 1+21 CLC :118 CI1?ITE
BITS 0-1 IEl: 1. .CTIL.2.SPLCE. LII OLSYKI.! CT1140 LII 80 tIC CEll : OFFSIT
COVIODORE.Q.311AY REQ C71100 STi SIC STE (SIB).! MTINI

CT1IOY 45! ZIEBLE LOX 101,01 LIE SHOTS STE LISTSH.Y
LII 80 LIE T.1 151 I ify
STE fITS?! CTROIO STE 10112 151 I Lot 141.1
STE 191120 jsj lOVES? 151 I CLC ADD1 CffKTU I
STE 191120+1 JSR P11010 101 SIC AIC CEKY : OFFSE
STE 101160 LII HFISC 13C STE (StB'.Y :Tily
Sri 15116041 3Is CTIO90 ADd W'IFO Sri LASTS!.!
STE FSIT 10! 8255 STE $?1 LM 119? :IS TISS SHOT
45! Silly ELID Y+21 LIE SIC ELID 4 1 I SHfIT'
LIE 101 STE Y+21 EUC 8)1110 811 CT1210
STE 1H9 LIE 80 SE sr c SIC1I0 SriB :STOII If
LIE 100 STE OFISCK LIE SICOL CLC :20 1110
STE 1192 CT1090 LIE 1+21I 1 8254 LUC V344 :30111

CTZOIC LIE t lip A ID 1 3 fly Sri S!! :1125!
STE 0115CR REQ CT!100 LoI 12 LIE SIC I ECOiDS

C11020 45! NOTES? LI I 1011 STE COIE3 :2*IHIT SPW8 IIC W)44 :OILY 3111
45! PASE LII Y.1 LII 81 ;HIT Spit STE SIC :ONCIFIIL
CIc CTRO3O Cap HOL,02 CT1150 TYL LIEl SHOTS :SHoT)
43? CT1420 REQ CTIOSO STi CODE? CLC

tTI030 LIE SOITII DEC CUlT! ElI COD13 lIt ii
IKE CUM03 a1l C71080 tIC ;TI SlOTH
JS! GET!! :10 1011 SOHT CTI100 LoI 1111 BiE CTRIISO LIT 87
458 CLOSES CLC III V:1200 LIE LISTS!.!
578 CUtTA! LIN 11111? AIs CODI3 511 IS1513.
Tit STE KIlL 8CC CTR1SO OII
Bit CT1040 STE I LOX 10 DPI CT1200
41? C11I0O LII 1111+1 SiT COO12 11110 Lot 1192 :10 CROSS?

C71O4O LIE IPECIL.1 EIC DIRIIT+1 LIX COITI! two MI
ST SPECIL STE KTELV1 CT1160 LIE 7111111.1 BEE C71240
LDI 80 LII TTIL 8CC 0TRI1O LDI 1102
STA11 11tT41f CLC o11 fillS LID Is
LIE fill IDt TIN 41? CT111O BID CT1220
III 196 STE TYYL C71170 11C 1175 Loi LASTS!
REQ C71060 ST1 Y+1 CYRIIO LIT 10 IPL CT1240
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CT1220 LRE EVIL JUT! UP CROSS CPI li1t I "E [ LHi DSE. :STOV11pyl!
SEC 3CC CTii:0 ý.:1410 sit 1;12.y 310 iro WA
SIC 110 if? CTR370 DET BYC Cn!ST1.x :No3vi
STE I CT1300 LDA IIQ? :SPECIAL BPL CT1410 DEE 10160O
LID 1111+1 AID IS CROSS? JIP CT!020 Eli BOLD
see 10 REQ CTRJJo CTI42O 1,0A Ho Ile OFFSCR
TI! CPI 1128 :IISS? AID 3111 1E it 01O060
L,01 T+16 ICS CT1330 BEQ CT1470 LDL OLSTE1.I-
LID 1254 CT1310 bRA CORE3 :Tull OFF LDI 56321 Sri COLSTE.1
C?! 30 Eel 1255 fit ?LTARGT Eel 1255 Lot BOLD :CHECE
BEQ CTI23O LID 1+21 : OF LID [EYES! AID T+16 IIGV4 1
01l 31 STA 1+21 SEAQ CT1430 HEQ I01020

CTI230 Sri 1+16 CT1320 LDL 10 STI ?STAT :[EY FLIG IDEL 11
LDL ITILL STA BITSP! JAP C11470 101010 Sri BOLD!
sSC JIP CT136O CT1430 1,01 eFFSC! LII !IST1.1 ApI
SIC 39 CT1330 LDI CORE] :SET up To BEE C?1440 Sri HOLE!
STi 1+1 Oil 31 T9lE OFF JxP C1R020 dCL
LBL 142 STA BITS?! [ IT TWIGT CT1440 LID 11 JIBISTLE LDC V.!
STE 2040 LID 17 :STOP BIIT Ito CTW4O ; LIG Sri V.!
Lot 1+28 :IULTICOLOR 101 1120 TARGET LW T+21 :SI!ITE of? LID 10
OR i : KOBE 0E STA COREl lED I2M BIT HOLD! AIEClIE11(90?
$TI 1+28 CT1340 IDA CODE3 BEO CTR4SO 3PL 101030
01D 11 :IBITE AIND CoDl] JSf VluSTI, LI1 1255
STA 1+39 IEI CT1350 CTR4SO LDI OFFSCI :CLEA! FLAG 101030 AHC HOLDI
bOA Y+21 LbA t0 AID 3254 BIQ I01040
oil 31 571 IISTI.! STA OTTSC1 LID 10LD
STE 1+21 CT1350 LSR CORIl CT1460 bOA OFFSCI OIL 1+16

CT1140 LoA SSCOL :IAS CLOSEST DEE Eel 1255 Sri Y+16
lID BOLD] : TARGET HITT? DEE CTR340 liD 1+21 1,DA .1.
BIE CTR25O :TES LID 130 511 1+21 Ca? 1S0
LOX C111E1 Sri CISBLA CLC ECS 101050
REQ CY12SO C71360 BIT 7L11111 JSR C[SPCL JIT 101060
LDL SPECIL.X 11S CTR390 BCS CT1470 101040 bOA 1010
AID 364 ;RIERISE LOX 17 ;CBEC[ rtO JIP C71OIO £0! 1255
REQ CT1250O BIRECTIOI? LBL 1120 PEIILTIES CTI47O LOA IRe AID 1+16
LII TIST1.! STE rODE! Ile Ili STE 1+16
£01 $255 CTI37O LII 1+21 :SPRITE RUST 571 IIQ LOt 1.!
CLC AID CORll : BE 01 101E SFR.T&ORO Cap 320
ARC 11 REQ CTR380 LOT 10 ICS 101060
ST1 IJSTX.1 LDA 711191 ;HIT TWIGT 1,DA (SRIJ.T 101050 Lot HOLD

CT12SO L0A SPECIL AID $127 Cap 3254 Oil OFYSCR
DPI CTR2O Cap TiLIuli. HEE CT1410 571 OFTSCR
JiP? C71360 DCC CYRISO :IVST RE LESS DlId TARORD 10106 0£!

C11260 lD 132 ;IS Hils REQ CT1380 ; 01 EQUAL CT1410 Lot 10 BEY
REQo CT1290 TAWGT KOBE IdC PHILI LOT FSTAT LSI BOLD
LOL 1121 THAlI1 SPI? JIP CTR390 JSR S3311 DE1
STA CODE! CTR31O LSI COREl ITS DIE 101010
LOX 1 R EI C[SPCI LDA IRQ2 :!ETQE filEl ITS

C1121O LRA 1+21 DPI 0TR370 Ill CKSPSO :10 TARGETS ?laUst IRA1 IRQ :1110 PUL)L
AID CORll CTR39O JSI ROTATE AIR 164 :U?? LED 34
REQ CTR230 INC sHots BEQ C[5P40 RED P10010
LOA T11111.1 IDA IRQ LDA 1+21 SE
Cap ftfZul AID $25 AID $254 its
DiE C11280 STE !RQ BiE C!5P4o PLO010 LOA 3S66
LDA CODE! SEC CESPIO DCC C[5P30 P19020 SEC
OIL CODE] JSR C[SPCL CESP2O IDA 1110 SIC 11
STE COD13 ICS C71470 ApID l B192 DI 110020

CTR21O LSR COREl LOL SHOTS BEt C[SP2O CLC
DEE Cap 111511 CISP30 SEC ITS
DIKE CTR21O BCC CTR42O ITS CLOSES LRA 3255

CT1290 LDA IITSP[ 1T01l OFF Wl LII IRQ CESPIO CLC STE 10101 ;Lot DISTANCE
E01 1255 ;TARGET Pit- Oil 31 ITS LOL 1128
0il11 IIOSL : 1 1 IT? STA IRQ foils? LOT $14 STA CoRol! :SPRITI C051
AIR Y#21 LOT It1 LOX 17 STA Tillu : rtO HIS~S
$?1 1+21 CT1400 L 1 01110lI.! LID 120 Lot ETIL~l
IRE LISTSH STi 15776.! STi [OLD I.St A
hDA IR1 2 0ET I01010 IDA 1#21 LOt XIYI
AIR 316 DPI CT1400 LID HOLD l01 A
SEQ C713RO LOT 110 REQ 101060 STi HOLD! .191,L,1 1
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LBI 90 .toOFT 0. IT .3YTE 23.121. 9. 48.2!? . 5.
ST1 IOCLl .Al! RUTITEIS U97060 L WX 915 41254. S, 4.254. 48. 12. 01. ;254
STI BOLD) :D0TLITHS F!ý UIS POG:11 WH080 LD ISH !.! .3?! 2. 23.163. !1. 1.23c S.

LBI 114 DODETE JS1 VICEIT STI !SFPI.Y 21.254. -. 6.254. 32. 12. :3. 0
CLOO1 LOA 1+21 :SPI!TEOK? OF 1 (,1WITES i! .AYTE 21.121. 11. 48.216. S.

LID CO0El CLC DEE 21.254. 3 6.254. 40 12. s:. 0.254
BEQ CLOOSO IDC STOP 89! 111080 .BITE 2. 21.863. H3. 41.23C. 5.
LEE 111.1 STE STOP DEC Si3 10.254. 5, S.254. 32. 12. I?. 0
SEC LOE I)DITEKS IKE 111010 .BTl 23.121. !]. 4S.23• •.
SOC TTIL ABC STOP+! LDB (SFBr.Y 10.254. 5. 4.254. 41. 12. fi. '.254
ICS CLO020 STI STOP+1 BPL 115990 .BITE 1.115.!59. 01. 4S.21. 1 .
10t 1255 LODI s5.II1TH STL ISFL.J 5.254. 1. 1.254. 0. !2. 24. 0.2:4
CLC LDY iO i17 .IYTE 1. 3.159. 1?. 4•.2.
EEC 11 000010 LOA (SFBI.! 81090 m 26.254. 3. 1.254. . 2. il. ;-.254

CLOO20 STI 0OLDT ;:17T-BULT STE (SFDi . CLC .?YTE !. 33.15 . 21. 46.2C.
bOL Y+16 DIIC SF3 IOC SFD 13.254. 5. 7.254. 0. 12. '4. 0.254
110 CODEl DISC SFD STI SFD .AYTE 1.155.141. 25. 45. 24. 5.
CLC LDE SF1 LEE SF! 86.254. 1. 3.254. 0. 2. i. 0.254
1E0 CLOO30 CIP STOP ABC 10 .3YTE 1. 1.!47. 21. 45.211. S.
SEC WCC 000010 STE SHE 43.254. 3. 0.254. 0. 12. !?. 0.254

C1,0010 LD T.1 LDE SFC LEI S14 .IYTT [. 13.147. 29. 45.231. s.
lot E CIP STOP+1 ITS 21.254.. 8.254. 0. 12. . A. 0.254
SEC BCC D000H HCOET LDE |DITHS .3BTTE 1 •.155. 33. 44 2.
SiC IOLDI ITS CLC 5.11!.254. 1. 9.255 0. 6. 13.
BCS CL0040 :POCEDUlE 111001 EEC IOLDI 0.254
go1 12ss :PO[l STOP FIT[ TfE STEITIV LOC STE 573 .37TE 1.199.155. 35. 44. 172. 5.
CLC It STUIC (I:STIIT-16325( bLOA i)DITS i4.254. 3. 9.255. 0. 6. 13. 0.2m4
LOC 91 : 110 16325-11111 VII TIE DATE ABC !OLD1+l 3BTE 1. !3.155. 31. 44. 44. 5.

CLOO40 lCEC ITEIS. POKl 1001.NOLD2 W!I! STE SFC 32.254. 5. 9.255. 0. 6. 13. 0.254
ADC lObO!Y ;DIF+T0Ir ; IDOIESS OFFSET OF 0ETE TO BE ITS :STITIONIET TEBETS FOE LETI. 1
10 A ;(I01•F+TD0)/2 :KOVEE. :!110 DATA 10-17) .SIT? 2. 0.165. 1. 39.204. 2. 0
CIP 1b0, IL1001 0D! STOP DIT•ES .37?! 0. 0. 0.255. 32. 24. 34. 0
BCS CLOOSO EDDI SFD.111T11 1.0,150.5.37.12.255.0.0.0.4.0.0.6.15.0 .1TE 0.165. 1. 40.204. 2. 0
S? RObLo 111010 Jsl TICEIT .254.255 0. 0. 0.255. 48. 0. 34. 0.254
STI IOLDI LEA 16325.1 ;LEV ; -L (11-515). L•ET (18-633! .lift 1. 0.153. 2. 41.204. 3. 0
LEE CODEI 111 111020 .BYTE 2. 41.153. 1. 41.204. 5. 0. 0. 1.254. 0. 12. 31. 0.254
STE I0LD3 JSt SEl1CI 41. 2. 1. 6.254. 32. 12. 19. 0 .XYTE i. 0.162. 3. 35. 2. 3. 0

CLOOSo LS! CODI III .BYTE 41.121. 1. 48.204. S. 0. 0. 2.254, 0. 6. 13. 0.254
DII BIK 1Li010 41. 2. 1. 6.254. 41. 12. 61. 0.254 .ITTE 1. 0.150. 4. 3S. 12. 4. 0
DIX 111020 LET 90 .B7TI 2. 41.13. 10. 47.204. S. 0. 0. 3.255. 0. 6. 15. 9.254
IKE CLO010 LEI 1255 21. 2. 3. 6.254. 32. 12. 19. 0 .11TE 1. 0.138. 5. 31, 12. S. 0
LEE 10101 $T1 (WFE.T .711T 41.121. 10. 41.204. 5. 0. 0. 4. o. 0. 5. is. 0.254
LSI A ITS 21. 2. 3. 6.254. 41. 12, 61. 0.254 ,37TE 1. 0.126. 6. 32. !2. S. 0
iTS SEICI STI S13 .ITTE 2. 41.163. 12. 41.404. 5. 0. 0. 5. 1. 0. 6. 16. 0.254

"IfiL! .1711 0,16.11.3o49.66.660 STI S14 10. 2. 5. 6.254. 32. 12. 19. 0 .jiT1 255 (1ID LEVEL 71
.1111 0.17.33.0,66.13.115,0 LET 10 .JT71 41.121. 12. 41.204. 5. :LETIE 8 (634-11971
.37T1 0.11.49.66.99.116.141.0 LBI 0 10. 2. S. 6.254. 41. 12. 61. 0.254 .BYTE 144
.1711 0.BT.E .13.1I6.141.18.0 CI? 40 .0t7E 1.141.159. 16. 46.204. 5. .7TE 1!. 77.152. 36. 44. 12. 5. 13
.3ITE 0,33.66.99,148.111.215,0 DEQ 11K060 52. 2. 1. 1.254. 0. 12. 24. 0.2S4 2. S. 10.2S5. 0. 6. 13. 0.131
.TT! 0.49.13.132.181.231.248.0 111030 LOE ISFL,T .3YTE 1. S1.159. is. 46.204. S. .BYTE 135 (LID 1!
.1T7! 0,1,33.33,50.66.2.0 DISC SF3 26. 2. 3. 7.254. 0. 12. 24. 0.254 7BY7T 3.251.115. 6. 31. -2.
.3111 0.16.11.33.49.66,66.0 TEl .J7T1 1. 31.159. 20. 46.204. S. 0. 0. S. 1. 0. S. 16. 9
.37T1 0.IE .4 1311.132.0 111040 LEE SFB 13. 2. S. 1.254. o. 12. 24. 0.254 .ITEt 13.130. 5. 31. 12. 3.
.XYTE 0,33.50.12,115.132.165.0 CLC .1711 1.165.141. 24. 45,204, 5. 0. 0. 5. 0. 0. 6. IS. 2

KO11O .BITE EEC 915 16. 2. 1. 8.254. 0. 12. 32. 0.2S4 .7TTE 225.152. 35. 44. 2. ' .
60.102.102,102,102.102.60.0.102,102.10 STE SFr .SITE 1. 55.147. 26. 45.204. 5. 64.254. 3. 10.255. 0. 6. ;1. 0.14c
2.102.102,102.60.0.126 LEE SiC 43. 2. 3. 8.254. 0. 12. 32. 0.254 .1T7E 1)5 (EIF 2i

.OT11 10EC 0 .3TTE 1. 51.141. 21. 45.204. S. .TI7E 2.!21.14S. 4. 36. !2. 4. C
24.24,24,24,24.24.0.0.0,0.0.0.0.0.0.60 STI SrC 21. 2. S. 8.254. 0. 12. 32. 0.254 0. 0. 4.2SS. 0. 6. 15 0
.102,102.102.102.102 DE£ .BJTE 1.193.155. 32. 44. 12. .B3T! 251.145. 4. 36. 12. 4. 1

.Kit 111040 5.129. 2. 1. 9.255. 0. 6. 13. 0. 0. 4.255. 0. 6. 15. 0.132
60.0.126.6,96,120.96 .6.0.0.0.0.0. LE (SF3B).T 0.254 .311T 1.10-.152. 33. 44. 12.
0,0,0.0.24.30,102.126 BPL 111050 .1BTE 1.121.155. 34. 44, 12. 5. 4.128.254. 1, i0.255. 0. S. 13.

.3r11 011C Sri 64. 2. J. 9.255. 0. 6. 13. 0.254 0.136
102,102,102,0.99,1,121.101.09.99.99. 111050 BIC S13 .3ITE 1. 51.155. 36. 44. 12. S. .BITE 1.251.115. S. 31. 12. 4.
0,0,119,127,107.99.91 3i1 111030 32. 2. 5. 9.255. 0. S. 13. 0.254 0. 0. 6. 1. 0. 6. 1(. 0.136

.7ITE 111060 1,01 ISF3?? :11601 TO LIFT W15INS E11 .117! 145 (E1D 3)
9.0,0,102,102.102.102.102.60.0 STI SE1 .ITT1 2. 23.163. 9. 41.236. 5. .3TEI 1. 19.160. 3. 35. !2. 4.

.ID $?I (SFo).7 41.254. t. 6,.254, 32. 12, 19. 0 0. 0. 3.254. 0. 6. 13. 0.132
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.OTTE 1.223.154. 1. 41.294. 4. .BITE 1. 31.161. 2!. 46.23t. 3. i0.?54. S. ý.i5i. !2. 1ý. Ip . 0 ?1Z 4. ! .254. 0. . . 0 13
0. 0. 0. 2.454. 0. 12. 37. 0.136 !1.254. 5. 7.254. 0. 1,. 24. 0.140 .'T 2 . 28. 1! 48 2 6 .. Y £ i 7.{ . 1 . 4 2 4 •

-BYTE 2. 71 ,146. 28. 45.204. 3. .BTIE 1. 55. 46. 26. 15.204. 4. 10.)54. 5. S.254. 0•. 12. 61. 0.14.1 2. ý. t.254. 0. !2. 74. 0ý13s
21. 2. 1. 9.254. 0. 12. 32. 0 43. 2. 3. 8.254. 0. 1" 2 . 4 B T . ] . 6 . • . 6 2 { .. Y E • 5 ! 6 9 S.2 . !.

.BYTE 73.146. 24. 45.204. 6. .BITE 2. 31.161. 20. 46.?04. 3. 13.254. S. 1.254. o. 12. 24. 0.140 )1.254. i.• 2 4. 0 2.':!. 0.132
86. 2. !. 1.254. 0. 12. 31. 0.140 13. 2. S. 1.254. 0. 12. A4. 0 .BITE 2. 43.1?0. 1'. 47.204. 3. -BYTE !.!85.1@ . 3. 35. l?. ). 0.

. YTIE 1.165.152. 35. 44, 12. 4. .BYTE 71.154. 2. 41.204. 7. 10. 2. S. 6.?54. ý2. H2. 19. 0 0. 0. 3.254. 0, 6. 13, 0.134
64.254. 3. 10.255. 0. 6. 13. 0.136 0. 0. 0. 1.254. 0. 12. 36. 0.148 .BITE 43.128. 12. 43.204. 3. .BITE 135 (END 4)

.BITE 1. 31,146 28. 45.204. A. .BITE 2. 23.170. 13. 41.236. 3. 10. 2. 5. 6.254. 48. 12. 61. 0.140 .BITE .2 .I . 24. 45,204. 3. 8ý.
2 .2. S. 9.254, 0. 12. 32. 0.136 10.254. S. 6.2S4. 32. 12. !1. 0 lBTh 1. 55.146. 26. 45.1104. 4. 2. 1. 1-.254. 0, 12. 3?. 0,130

.BYTE 139 (SID 41 . VTE ? .121. 13. 49.236. 3. 43. 2. 3. 8.254, 0. !2. 32. 0.141 .BITE 1.1W .146. V7. 45.2?V . 3.
.BYTE I1. 75.161, 19. 46.2 . 4. 1 . 54. S. 6.254. 48. 12. 61. 0.146 .BITE 1.127.152. 13. 44. 12. 43-254. 3. 9.254. 0. ! . 2. 0.134

26,254, 3, 8.254, 0. 12, 24. 0.136 .X TE 1. l.lV 1, 20. 46.204. 3. 5.128.254. 1. 1.2ý55 C. S. 13. 0 .B TE 1. 85-145. 4. i36,! . 2. 0.
.BTIE 2, 31.170. IC, 47.204. 1, 13. 2. 5. 7.254, 0, 12. 24. 0.140 .OTTE 23.115. S. 38. 44. 1. 0. 0. 4.155. 0. 6. is. '.136

21. 2. 3. 7.254. 32, 12. 19. 0 .BITE 1. 57.146. 26, 45.204, 4. 0. 0. 0. S. 1. 0. 6. IS. 0.148 .BYT! 1' 27.152. 33. •4. i4.
.BYTE 31.128. 10. 48.204, 4. 43. 2, 3. 1.254. 0. 12. 32. 0.142 .BITE 1. 71.105. 4. 36. 12. S. 50.128.254. 81. 10,255, 0. ". 13.

21, 2. 3, 7.M5 , 48. 12, 61. 0.136 .BITE 2. 27.170. 13. 47.236. 3. 0. 0. 0, 3.255. 0. S. 14. 0.1'1 32.138
.BYTE 1. 75.16i, 19. 4{.236. 4. 10.254. S. 6.254. 32. !2. 19 • BITE 255 (910 WEVE, 01 .BTTE 1.173.130. S. 37. 12. 2. O.

16.254. 3. 8.iS4, 0, 12. 24, 0,136 .BYTE 27.128. 13. 48.236. :LEVEL 10 (2010-2572) 0. 0. 5. 0. 0. 6. !5. ;.132
.BITE 1. 49,161. IS. 46,204. 4. 10.254. S. 6.254. 48. 12. 61. 0.140 .BITE 1.175.145. 4. 36. 12. 3. .BITE 1. 99.152. 36. 44. i2. so. 32.

26. 2. 3. 8.254, 0, 12. 24, 0 .BITE 2. 43.110. 12. 47.204. 3. 0. 0. 0. 4.255. 0. 6. 15. 0.136 2. 21. 10.?55. 0. 6. 13.121.138
.BITE 75,170. 11. 47.236. 4. 10. 2. S. 6.254. 31. 12. 19. 0 .SITE 2. 55.!52. 37. 44. 44. 82 . .BITE 1.111.I15. 1. A5. 12. 3. 0.

21.254. 3, 7,254. 32, 12. 19, 0 .BTE 03.128, 12. 48.204. 3. 0.254. 80, 10.255. 0. 6. 13. 32 0. 0. 6. i. 0, 6. 16. 0.135
.BITE 75.118. 11, 41.236. 4. 10. 2, S. 6.254. 48, 12. 61. 0.140 .BTE 155.160. 3. 35. 12. 3. .BTE 255 (SID S. SH• LETEL 101

i,.254. 3, 7.254. 48, 12, 61. 0,136 .1YTE 2. 33.161, 21. 46.236, 3. 0. 0. 0. 3.254. 0. 6, 13. 0,142 :OLD LEVEL 6 1634-1215)
.XTE 133 (910 5) 13.254. S. 7.M5. 0. !2, 24. 0 .BITE 2. 35.146. 21. 45.236. 50. : .BITE 1. 11,115. 6. 38. 12. 7. 0
.BITE 3. 89.154, 2, 41,204, X..BTE 7.160. 3. 35. 44. 7. 0.254. 80. 9.254. 0. 12. 32. 21 0. 0. 6. 1. 0. S. Is. 0.132

0. 0. 0. 2.254. 0, 12. 37. 0 0. 0, 0. 2,254. 0. 6. 12. 0.148 .SITE 135,154. 2. 41.204. 2. : .BITE 1.251.11S. S. 38. 12. S. 0.
.BTE 205,169. 1. 39.204. 4, .XTE I. 8M.IA. 2. 41.204. S. 0. 0. 0. 2.251. 0. 12. 37. 0.138 0. Q. 6. 1. 0. S. 16. 0,138

Q.0. 0, 1,25. 32, 24. 34, 0 0. 0. 0. 1.254. 0. 12. 36. 0144 .STTE 1. 89.146. H. 45.204. S. : BITE 133 (110 1)
.BTE 253.169, 1, 40,204. 4, .BITE 3. 33.161, 21. 46.236. 3, 43. 2. 3. 1.254. 0. 12, 32. 0.135 X BTE 2. 77.152. 3S. 44. 12. S. 3?.
0. 0. 0, 1.255. 48, 24. 34. 0.136 13.254. 5. 7.254. 0. 12. 24. 0 .1171 131 (SID 1) 2. S. 10.255. 0. S. 13. 0
.X TE 1. 53,161. 20, 46.204, 2. .BTE 227,169. 1. 39.204, 1. .BYTE 2,4. I . 21. 46.236. 2. : .BITE 161,130. S. 37. 12. 5. 0.

13. 2. 5, 8,254, 0. 12. 24. 0.131 0. 0. 0. 0.255. 32. 24. 32. 0 13.254. S. 1.2s4, 0. 12. 24. 0 0. 0. 4. 0. 0, 6. Is. 0.138
.BYTE 1, 75,146. 29, 45.234. 4, .BITE 19,169. 1. 40.231. ?. .BYTE 4S.161. 19. 4.236. 4. : BITE 1i5 (SID 2!

21.254, S. 9.254, 0, 12. 32, 0.136 0, 0. 0. 0.255. 48,255. 32. 0.148 26.154, i. 8.254. 0. 12. 24. 0.116 : BITE 1.191.145. 4. 36. 12. 3, 0
.BITE 2. $1.161. 20, 46.204. 2. .YTIE 2. 43,170. 12, 47.214, 3. .BYTE 1. 51.146. H8. 45.204. 41. 0. 0. 4.255. 0, S. 15. 0.132

13. 2. 5. 8.254. 0, 12. 24. 0 10. 2, 5. 6.M5 . 32. 12. 19. 0 0. 1. 80. 9.254. 0. 12, 32. 21.136 : .BITE 1.251.IS2. 32. 44. 12. 4.128,
.YTIE 57,1I1, 18, 46,204, 4, ,BYTE 43.128, 12, 48.204, 3, .BYTE 2. 219.110. 11, 41.236. 3, 2. 1. 10M.2, 0. 6. 13. 0.134

26. 2. 3. 8,254. 0. 12, 24. 0.136 10. 2. S. S.M5. 48. 12. ;1. 0.140 N1.M5. 3. 1.254. 32. 12. 19. 0 : .ITTE 1. S1.146. 29. 45.231. 6.
.BITE 133 (EI0 6) .BITE 3. 31.161. 20. 46.204. 3. .BITE 21-121. '1. 48-236. 3. 21.254. S. 9.254. 0. 12. 32. 0.140
.BYTE 2, 31,171. 12. 41.204. 2. 13. 2. 5. 7,254 0. 12, 24. 0 21.254, 3. 7.254. 48. 12. 51. 0.132 BITYE 145 (110 3)

10, 2. S. 7,2S4. 32, 12, 19. 0 .BITE 127,1141 1, 39.204. 7. .Ifff 2.197.*169. !, 19,204. B.IT Ef 2.20.1160. 1. IS. 12. 4. 0.
.BYTE 31,128, 12. 43.204. 2. 0. 0. Q. 0.255. 32. 24. 32. 0 0. 0. 0. 1.255. 32. 24. 34. 0 0. 0, 3.254, 0. 5. 13. 0

I0, 2. S. 1,254, 48. 12, 61. 0.132 .BYlE 175.169, 1, 40.204. 7. .BYTE 24S.161, 1. 40.204. 3, : .BITE 131,130. S, 37. 12. 1. 0
.BITEK 1,15 ,161, 17, 46,204. 3. 0. 0, 0. 0.255. 48.255, 32. 0.148 0. 0. 0. 1.255. 48. 24. 34, 0.134 0. 0. 4. 0. 0.. 6. 15. 0.131

52.254. 1, 8,254, 0. 12. 24. 0.134 .XTT 2. 31.161. 20, 46.204, 3. .311E 135 U£ED 2) ; .1TTE 141 (SIC 41
31HT 1.166.146. ii, 45.204, 4. 13. 2. 5. 7.254. 0. 12. 24. 0 .BTIE 2. 41.IfI. 2N. 46.204. 2. : .BTE I. 47.157 4. 44. 02. 11. 14

43, 1, 3, 925C, 0, 12. 32, 0,136 .BYTE 247.154. 2. 41.204. 7. 13, 2. S. 8.254. 0. 12. N4. 0 2. 3. 10,2M. 0. o. 13. 0.134
.?TIE 1,171,160, 3. 35. 12, 3. . 0, 0. 1,254, 0. 12, 36. 0.148 .X IE 49.161. 18. 46.204. 4. ; .11TE 1. 75,161. 19. 46.236. 4.

G, 0. 0, 3,254. 0, 6, 13, 0,134 .BITE 2, 43.170. 12, 47.204. 3. 26. 2. 3. 8.254. 0, 12. 24. 0,136 26.254. 3. 1.254. 0. 12. 24. 0.114
.BITE 1, 75.152, 37, 44. 44. S. 10. 2. S. 6.254. 32. 12. 19. 0 .81TE 1. 37.146. 21. 45.236. 49. : BITE 1.165.146. 24. 45.204. 1. 3*6

32,254, 5, 10,255. 0. 6. 13. 0.140 .BTEl 43,128, 12. 48.204. 3. 0.254. 80. 9.254. 0. 1U . 32. 21.136 1. I. .254. 0. 12. 32. 0.132
.XTE 255 (91D 7. sto LE19L 8) 10, 2, S. 6254. 48. 12. WI 0.140 .3"1E 4.123.170. 12. 47.204. 17. : BTTE 1. 51.161. It. 46.204. 4. 26

;LlY9L 9 118-2009) *.BITE 1.111,I10. 3, 35. 12. S. 0. 2. 80, 7.254. ý2. 12. 19. 10 2. 3. I.25. 0. 12. U4. 0.136
.BTE 1.101,130. 5. 37. 12. 5, 0, 0. 0, 2.M5. 0. . 12. 0 144 .1TTl 123.128, 12, 48.201, 17. OT.BTE 149 JEJD 51

O, 0. O, 4. O, O, 6, is. 0,144 .1T"1 2, 27,170, 13, 47,23i. , 0, 2, to. 712S4. 48. 12. 61 10 : BITE 1. 71.161. 21. 46.236. 2.
.ITT! 2,127,152, 33, 44, 12, 10.254. S. 6,254. 32. 12. 19. 0 .BTE 73.1 4. 2. 41.201. 5. 13.254. 5. 8.254. 0. 12. 24. 0.132

5,12S8,b4, 1, 1,255. 0. 6, 13. 0 .81T1 27.128. 13. 48.236. 3. 0. 0. 0. 2.254. 0. 12. 37. 0 ; .BITE 1. 47.146. H•. 45.204. 7. 43
.81T1 71,115. 6, 31, 12, 1. 10.254, S. 6.254. 41. 12. 61. 0.140 .ATTS 253.154. 2. 41,204. S. 2. 3. !.254. 0. 12. 32. 0.138

0, Q, 0, S. 1. 0, 6, 16. 0,148 .NNT 1, 33.161, 21. 40,236. 3. 0. 0. 0. 2.M5. 0. 12. 37. 0.131 : .OrTE 1.157.154. 2. 41.204, 3. 0
.BTE 1 1.146. 21, 45.236. 4, 13,254. 5, 7.254, 0. 12. 24 0.140 .3TH 131 (EI0 31 0. 0. 2.254. 0. 12. 37. 0.134

43,254, 3. 1,254, 0. 12. 32, 0.142 .1111 1, 9,146. 27, 40,2h. 4, .1TT! 2. WO.1O. 13. 47.236. 2. : .3TT1 3. 41.110. 10. 41,204. 4. 21
.11TE 1,241,•15. 6, 31, 12. S. 43,254, 3. 8,254. 0, 12, 32. 0,142 HAW54 S. 7.254, 32, 12. 19, 0 2. 3. 1,254, 32. 12. 1!. 0

0, 0. ', S. 1, 0. 4, 16. 0,144 XBT: 2, 31.16I. 20, 46,204. 3. .BITE 65.121. H], 48.236. 2. : .BYTE 41.128, 10. 4.1204. 4. 21
.IYY! 2,193.152. 32. 44. 12. 13. 2. 5. 7.254. 0. 12. 24, 0 10.254, S. 7.2S4. 43. 12. i1. 0.130 2. ). 7.25f. 48. 12. Si. 0

5,12:, 2. 1, 9,255, 0. 6. 13. 0 .3TTE 131.130. S. 31. 12, 7. .BTE 1, 49.161. I8. 45.204. 4. : .BYTE 121,161. IS. 11.204. 6. S2
.XrE 71,145. 4. H|. 12, ?, 0. o. 0. 4. 0. 0. 6. is 0.148 N. 2. 3. 8.2M. 0. 12. 24. 0.136 2. 1. 8.?54, 0. 12. A4. 0.!4

0, 0, 0. 3,255, 0. 6. 14. 0,148 .SITE 2. 27,170, 13, 41.236. 3, .BYTE 1. 49-16•. 29. 45.236. 3. : .TTE 131 1110 61
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; .BYTE 2. 15. 161,1. 4 S.26 6. STI LEISTk C* 1.: 1 YS?050 LH~ 741S
52.254. 1. 8.254. 0.12.24. 0 JSI LETIL E i$109 In A i)'24
* BITE 85,154. 2. 4!.204. 4. Lot 81 E% SO~ STI F-lý

0. 0. 0, 2.254. 0. 12. 31. 0,140 STE 1*39 CIF 8II Lot 532Eý :! E~v'.C

; BITE 2. 41.170. 10. 47.204. 4. SBI 1+28 BEQ YSIffo9 S!C
21, 2, 3. 1.254. 32. 12. 19. 0 LDI 142 iJEP T51030 SBC IQ
;.BYTE 41,120. 10. 48.204. 4. SBI 2040 Y51Q10 IT! CLC

21. 2. 3. 1.254. 48. 12. 61, 0.136 LOT 1240 PEIEH 1S lty~
.BTTE 1,111.161, 16. 4,.204. 4. Lot 113 JS1 F1O00 STI 1+!

52. 2, 1. 8.254. 0. 12. 24. 0.136 151010 STI 1583.1 Lii 10 LOAI Ii
: .BYTE 2, 53,146. 21. 45.236, 6, DET ST! N+1 STI 7,21
43.254. 3. 9.254. 0. 12. 32. 0 BEE 751010 LOt 15 LUI V-1

.BTTE 85.154. 2. 41.204, 1. LOT 8200 ST! S13 C!F 8150
0. 0. 0. 2,254. 0. 12. 31. 0.142 751020 STI 182.1. Pit ICS 7SWO?
AIKD 11 8K! IN2 TSI1IO LOt 813
; .BYTE 2.101.169. 1. 39.204. 3. HEE 751020 1!SKLOO LI~i 0221 JS! COLD?
0. 0. 0. 1.255. 32, 24. 34. 0 751030 LDX 80 Jst COLKO LDI 0253

.BITE 149.169. 1. 40.204. 3. LOE 53261 :1 IEADIKG 35! COLINTES -5 0 CLD
0.0. 0. 1.255. 40, 24. 34, 0.134 SEC LDy 1100 LOY 11
;.BITE 2.199.170. 8. 41.204, 3. S8C I5 JSK HITI 31? TS2OIC
41. 2, 1, 7.254, 32. 12. 19. 0 AlL I LOt I13 YS2070 ILOA 1253
.5BYTE 199,128. 8, 48.204, 3. BCC TS1040 J50 COLTES jS1 COLUF

41. 2. 1, 7,254. 48, 12. 61. 0.134 111 LOT 1100 Lot W1
; BYTE 1, 11.161, 19. 46.236, 4. TS1040 CLC 351 III? 35! COLDI

26.254. 3. 8,254. 0. 12. 24. 0.136 IOC 0ThI DEC SO3 LOT 8?
.BITE 135 (S1D 81 SBI I BK 751100 752080 LDI 56321
X BTE 2. 11,110. 10. 41.204. 3. Tin 31? TH112 CIF 0241

21, 2. 3. 7.254. 32. 12. 19. 0 AOC 0171+ YSNIlO Lot 1221 B1H TS2090
.BITE 11,121, 10. 48.204, 3. TA! JSI COLTS$ LOT 8100

21, 2. 3. 1.254. 48. 12. 61. 0.134 1ND 81 JS1 COLNO J5! iTUT
;.BITE 1, 55,146, 29. 45.236. 3. BEQ 751050 LOT 8100 31? TS2030

21.254. 5, 9.254. 0. 1?. 32. 0.234 Oil ff16 351 III? 752090 I71
;.BITE 1,161.152, 34, 44. 12. 6, 31? 111060 bOA 813 oil

64. 2. 3. 10.255, 0, 6. 13. 0,142 755050 LOA 1416 35! COLDO in 80
BITE1 255 (BND 9. END LEVEL 61 111) 8254 LDI 8100 358 FLOAT
.AID 751060 S11 V+16 Jsl TILT LDI t0

I.LIB 1E1EEP LOL 53268 :71 1101KG DEC $13 STA 1421
;11119P 11 BLCIOB1I.TIT OF III SEC Bll 711110 LDI185
WEEEP bOA 80 SBC 19 7S1120 33! IOT1BG 571 S13

358 517111 CLC its PEA
LOL 11 IDC 0177 YES102 1008 SUM.S CIP 11
LDI 88 511 Y+1 Lot 853-S2 BEE TS2110
LOT 815 bOA I 11 $ LENS!! 752100 LOA 8221
is[ SELTUS $TI V#21 35! LETIL 35! COLON
358 OPEN CPI t0 ADD! 513.54 351 COLO?
ICS bODISK BEE 151010 LUA IST1NO-S4 LOT 8100
LOX 81,1 L f VT ,11LES!! 35! fill
3S1 CIEOUT CIP 8112 JS1 LETIL LOI 013
8CC DISKO[ BCS 751010 Lot 11 358 COLD?

101 OA 8! 1,01 W1 SyE 1+39 LOT 8100
JSI CLOSE 351 COLTES STE 1428 358 HIlT
35! CLICIN LDA 8253 LOt 842 DEC SOl
bOA 80 358 COLNO STE 2040 bEE TS2100
UAT LOT 1255 732030 LDI 10 38? I52120
351 FLOAT A1? 751080 LOA 53261 :1 HEIDING TS2110 LDI 8221
31? TSNOIO TS9070 Lot 825 SEC 351 COLD?

DISKON LOA 11 3SI COLTES SIC i5 35! COLON
JS1 CLOSE 1,O1 113 ASL I LOT 1100
35! CLICK! 35! COLKO BCC TS2040 358 HAIT
1008 S13.sL LOT 80 111 LIOA 813
bOA 852-51 751010 bOA 56328 TS2040 CLC 338 CoOLO
STA LENS?! CIP 8241 ADC OFTI LOT 8100
351 bETIL BEQ 751010 STI V 35 TUlT

TESNO 1001 $11.32 LOT 8100 111 DEC S13
bOA 853-2 351 W1? IOC 0111+1 BEE Y52110
SB1 LENS?! 35! CETII HD 81 US2120 351 NOTTIC
351 LETIL CIP 80 BEQ 752050 ITS
ADO! $11,S3 Hi~ IS1030 Oil 1416 COLTES L,01 15
Lol 854-S3 LO 8255 if? ISIO60 Cr1 STB 1154.1
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STI 171,4,1 IN! Sri SFD S21T OR) 3FP.S!T8UF
DES DES04O Li WSFILT PLA Loy K51?
BPL CYI STA 1111.1 Sri SYC BIQ SI!30
ITS III PLI. 0 Ei

COLIC LDI I3 IfY STL SFB IEE SIT30
CAI STi 1110.1 DEC BOLD! INC BOLD! SIT BOLD

STA 1810.1 INS DIS040 LBI HOLD! LT 100
DII STI LEISI[ CAP I1i 51110 LotI SPDI.T
BPL C11 AHol SVJ.ENP BEQ DESilO INY
ITS JSI LETIL jlP DESO60 CAP ISFD) .Y

COLUP LDI 11 ITS DESIIO its ICC SIT?0 :DOI' !!
CU! SrA 1300.1 DESOSO INC HOLD! DISC .1111 17.212.'IACHIIG III :SFLP 1 ThLS

STi 1340.1 LDI HOLD! !1'II!E LDI !S!''.T
DEX DES060 CAP SFP ;STAIT .1TE17l.212.'RAPPIIG BET
BPL CUI BID DES070 '.!91.'IEZCISE' STA (SFDi.Y
ITS LDI 114 :LIGET BLUE BITTE 271.60 K 1.205.'OYIIG III

COLD[ LOB 11 STI 646 1.212.11IGET 1.208.'HACTICE' TIA
CD! STi 178001 DESOIO CAP SFE :PliEL .BITE 27.915 K '.205.'OYIEG STiI STDI.Y

STA 1820.1 BCC DISOBO '.?I2AZ'iGET .,201.'IACTICE' TYI :S11 ~p E
DII BEQ DES080 BITE1 281.125 1 1.205.'OVIIG CLC: SPOKENII I
IP1L CD1 LII 10 ;BLACE '.212.1ARGET '.208.'KACTICE' ADC [SIT WIVLD!,
ITS Sr! 646 BYTEK 28.'185 I 1.205.'OV11H ?TA
.OPT ROL DESOHO LDl 032 I.12!?.'ARGE 1,2081.'UCT1CE, DST

SI -BITE 137,'0617'.196,'O TOU Si 1111 .BTE 27.!1.'IELD .11IE-Lai ISBIDI.
HIET TO [EEP IECOIDS?' STi TEAM+ '.211.'IEGLE '.2i2.'IIGETS' I1l
52 -BYTE 144.13.1.01241.2081011?E OIL 141 .BTE 29.191.'IELD '.9.IE-III
tIILE At LISTER AIDI PULL 7KIGOEI' SriTA YIP+ '.205.'ULTIPLE '.212.'AlGETS' LBi (SPDLY
S3 BTtE CAP M5 .1T11 14.196.'EFEESITE DET
133,1371,10181,217.197,211,137-126181, BiE DES090 '-1981 'lE' STA (SFD).!
206.207 LO III 1 .BITE 11.195.'OIlit .9.IE E
S4 .111 STA TEDl .E9111

13.11.366.18,01,17'3!E.18LII ('0 AllB CETITSORT Sri1 SFOLT1
,b07' STA YElP.! ;PlOCEDUIE CETI! ITI
STEED DES1090 LDA V': DETIlIIEIES BILLET S11111 SEC

-OPT LIST 511 T1P12 3:110EE sic [sit
.1KB LDT 00 ;C:STS CETIT TAT
.0PT ROL LDA (SPILT :I:P515 TIE BULLET STRIKE RIIAID T S1TZO CPT BOLD
.LIB BESClIltIOlS psA VAILUES) 11 ITAL LAD ITYA. IRS $trio

;DESCRIPTIONS If ILC0BOB1.TIt TIT WIUT LDA 515111 LDT 100
;Of All CHIHIIDGE DES100 1,D1 (STIL-T 511 HSIT DEC IOLD

BESCIP IDDl STI.DESC 5T1 111143.! JSI soft BiE 51710
LDS HOLD! DEl LDA $?SIZE ;FIED TIE SIT30 ITS
BEQ DESOSO BRE DESIOO LS1I A toll[1 OF 311D
hDT 10 PLL fix TIE SLTBUF AllI 111001I11

BESOlO DEl TAy LBA SITIUP.1 :PIOCIDII 1101111 (11A10111t)
IEl DES020 DIEC Sri ASL A :22 :151 STA IT BTE Of BUFFER lED.
LDA (SFB( ,T CLC $?I EVIL :SET UP Fot :50 STOPOFF II III.
CLC IDC SIB L1 -10 ADDITIOE OF 119111 i5! SPIT
ABC 0! PAL ICC GITIO :OFFSET I LDA 100 :11GB I!?! IS
CLC LID SFC LiD i1 :BULLET EIGHT 511 STOP :BUr StifT
IDC SriB DC 00 GITIO STA ETVI~s STA HOLD
STi SF1 IIA DADD EVAL.OPPI LDA 101 :1! BItE IS
LDA SIC 10k, SID Lai 575111 :PIED AtDll[ STA STOP+1 ; BUY STOP
ADC 00 Psi L1,S A OF TIE TAT
511 SFC LDA STE CLC I V ALT OF SEC
JII 015010 PEA ADC 575151 TIE1 SZTIUF sic STOP

DES020 LDA 140 LiD 013 TIE TlbB
SEC 511 1111.4,! LBA SITBBP.E E
sic (SFIB!. JET STi TTIL :1 19DIN1J1
151 A III LID 00 :S11 up FOR 1EC STOP+!
TA ilET Sri TYIL41 ;OFFSET ADD V LDA 0255

LOX 00 1ET BIDB TVAL.OrFF 111010 STA 16324.T
DISOIO LDA 132 1ET ITS BET

511 tEIP.I ADD! SA3,TEIP oilE 111010
Ill SITY 1115! ;PROCEDURE SO1T 1RA0N LOT S12 :CLOCE
BET J51 LI111 :SOZTS 1511 ELEBEETS 1f SITBUF LDa 100
BEE DESO30 PIl ;B:PO[E ESRTJI0 oF ELEHEITS 351 51391 :PLOIT
LiD 01IB!.1 STA $TE :C:SVS SolT JSI 31261 ;SIEE
STE BOLD! PLI J:A:ELEBETS II SITIUP IRS SORTED JIS SICOF :P151 I1PA
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LOT BOLDI ;STOP-STIRT SIC EIPDLT+?.Y BEO EIPIOT ITS
bOI 10 SBI TVAL Sli BOLD] :STITIORITI
JSR SWI9 :FLOIT 1,OA UPPI0.1Tf3. J I? P0I CEO!?! .BTE 3...! :SF
JSI S812B ;NULTIPLT STI CODE? HEIPOO ITS .BITE 3.5..1'. 1! : S?
LOA 102 :IBS LOL 10 :SPiITE PTI.STiRTI.StiITT.TIIGET .ITE 1.4.1.? :V!0
LID 1121 STA S50 FLCTO.I-SLLET FICTO.IJEIT BITTE 3...1 :TS
STI 102 1,11 EXPOLT.Y EIPDIT ITTH 39.48.33.2.1.11.0.0 .ITE 2.4.1.? :St
LOT ISE2 ;ADD .25 LOT 16 :50 1 WL :60 K 1.5 BPI
LDA ISEI EIP020 AlL I SIYTE 414.442...TE 51.62 ;!!ATC
JSK SKAIC ;LOID U2? IOb S50 :100 1 SITE! 3.8.14.19 :TliA
JS1 SBI61 :ADD 0IT .IT?E 35.34.31.3.3.0.0.0 SITE? 5.11.18.24 :111
JSI S1187 :UIFLOIT BIE EIP070 :150 1 .BITE 6.11.18.24 :?S
LDI 101 ;1,01 BYTE SBI S5C .ITTE SI4.044... BTE 3.1-13.18 :SL
CLC EIP030 LOT 10 :200 K :60 1.3 BPI
ADC STOP EIP04O LOA 13 .ITE 31X.L17.5.5.0.0.0 BYTTE 5.10.16.21 ;TRICK
TIT STI HObO! :250 K BITTE 3.8.14.1! :7117

112030 LDA 16325.Y W0P50 bOA 1120 .ITE 386.966000.TTE 5.11.4 :I!!
CIP 1255 STA COD1l :300 K .I!TI 6.1i.18.24 :TS
III 100040 EIFO6O bOA ISSCI.r BITE 472.0211.. BTE 3.7.13.18 :SL
LOI BOLD AID CODEI :60 K (II :60 1 IlHP
STA 16325,Y BEQ EIPOSO BITTE 462.521...1TE 10.20.32.42 JTRCK
is? 110060 LDA CODE? :75 1 .BYTE 3.0.14.19 :17.1

111040 1IT STA COO!3 BYTE! 454.S42000.TYE S.11.18.24 :111
CPT STOPfI STA COD94 :125 H .BITE 6.11.10.24 :TS
ICC 110050 E17070 451 BITPLT .11T! 44.46.54.4.4.0.0.0 BITE! 3,7.13.11 : S.
LOT STOP DIIC KILL :105 K :75 11.5 HPI

110050 imp 111030 DEC CODS3 .ITIT 40.0.33.2.1.0,0.0 XT7! 5.10.16.21 :TIICl
I10060 TIC BOLD IKIE 11701 :50 1 !1) .ITTE 3.8.14.19 :TiIP

bOA BOLD LOA EVIL .81! 4BI.2....00.TE 5.11,11.24 :A!K
CKP STOP+1 SEC :60 K (T) BITTI 6.11.10.24 :?S
BCC 110020 SIC CODE? -SID BITE! 3.1.13.11 :SL
[IS Sr F1 L 3P! 18 C1lT712l01 :75 13 BIF
.110 LDA ITAL,41 :PZOCEOUZE CuITER .511 5.10.16.21 :TUACK
:LIS EIPTi1 sic 10 :POKE HOLD1,TLRGET W0:TI. 1-12) .ITTE 3..4 19 Tip

;IIPTAK TI AlK.3200JIT STA ITIL+1 POKE HOLB2.SCOII flESUED .11TH 5.11.10.24 :ATK
;PIOCIBUKE ZIPT!! bOA COOE2 :PUT ?BE SCOKE T1IllA .1119 6.11,10.24 :TS
AllK 10L03.!AZ. Port 11 BIT[ SF1 COOE3 UZ111 JSt urfliOt IYE 3.7.13,18 ;SL

T11 C1E111 1, Ti VITT CIIT!! T INC TVAL LOT 11 :75 16 HP!
THE OFFSETS LIS CALCULATED IS: DEC CODE4 LOL 100 SITYE 10.20.32.42 :TiACE
CEI'FC TO1'rco-TCTOI/2. BitE 177 III ClI950 BITTE 3.8.14.19 1T10.
CEITIY'CTOl-FACTORI21 bOA TVIL ODD SFD.CZOATI SITTE S.11.11.24 :111
IIPOATA IS SFlflK POIIT1I. SEC LOT HOLD! SITE1 4.11.11.24 :JS
OFFIOFFTFAClOA. sic CODE2 BIQ C11020 BITE 3,1,13.10 :SL

EIPTAZ IBOA 10 511 TOIL CIIOlO LbO SF0 :125 1 1.5 111
STA ZOITIV100 EI O AO EV IIL CLC .ITT1 5.10.1.21 :TlICK
STA CHOICE CLC INC 120 .1TTH 3.0.14.19 :111?
BOA HOLD3 ADC CODE? $?I SID .BITE S.11.18.24 :All
AiD 1121 STA EIYL bA STE .ITTI 6.11.11.24 :?S
CIP 17 LDA ITAIsi I1C 10 SITTE 3.7.13.10 ;SL
ICC 9IPOlO AHC 10 SBI STE :125 1 3 HP!
LSI A STI IEVI~i BET BITTE 5.10.16.21 :TiAC[
LSR I LSI CODEl III CR1010 .BTTE 3.0.14.19 :?lAT
LSR I BIE WH06 C1IO 20 HOL ? 10,0 ITTE 5,11.10.24 :111
CLC ITI LSL I .HTE 6.11.10.24 :TS
10C 16 CPF 063 AlL, I SITTE 3.1.13.11 ;SL

W0PO0 SEC ICS 11?090 TAT :125 1 6 BP!
SIC 11 DEC HOLDI LBl Is .ITE 5.A.16.21 :TKICE
HSL A BitE EPOSO bOA 101 .BTTE 3..4. :iAp
ASL I bOA HOLD! Q!1030 CIP (SF01.1 BITE! 5.11.11.24 :AA
iSL A STA EVIL ICC C11040 .8!?! 6.11.11.24 :TS
5TI IOLD3 LDI 10 IEQ C11040 .ITTE 3.1.13.18 : S,
TAT STA IYAL+1 011 :105 1 1.51?!I
LDA II LDA TOLL III BITTE 5.10.16.21 :TIACE
SEC CLC CFi I .ITTE 3.8.14.1! :ThP?
SIC EIPDiT+1.T AOC CODE? IKE CR1030 .11tT 5.11.10.A4 :111
Sri JIlL 571 TOLL C11040 III .1111 1.11.11.24 JhS
STA HOLD0! UIp W040 TAT .YT 37.1 31 :SL
bOA TI EIP090 LOT BOLD) CR1050 UkI 10 :11 1 3 17
SEC bOA EIPDAMT5. it PLOIT .ITE 5.10.16.21 :TZACE
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.BYTE 3.8.14,15 :TlIP

.BYTE 5.11.18.24 J111
.YTE 6.11.18.24 :TS
.BITE 3,1.13.18 ;SL:185 I 6 IPI

.BYTE 5.10.16.21 :TU!CI

.BIYTE 3.814,19 :TllP

.BTE 5.11.18.24 :1I1

.BITE 6,11.18,24 :TS

.3YTE 3.1,13.18 ;SL.AID
.OPT LIST
.AID
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1=32768 BEE DE105O CIP 02i5 ID!. 145

:ILICOI12.T1FIT III A CIITRIDGE ITS BEE DEB12' STA 2046
UP? DE1O DER050 351 DEKSB4 ITS !1i1 144
imp SCDEI IDA 10 :60 1 DEB1210 is! DE!S84 S!1 2047
is? SPCIES LDE 11 :3 1?! IDI 12 :125 1 L91 113
AIR! IACIOS-VARS 351 O01516 LDI 12 :6 BPI DUIIDO LEADI UTET.
.0 IDALo 13 JS! HI151 STI NJ2.
.OPT IOL LOX 199 LHI to01 Eli

Ba IG =3212 35! DEISIl LID 199 IPL DEMlED
IITFIT =3245 CEP 0255 35! DEESBI 101 00
COLORS =3227 BEE DE1060 CI? 0255 Stl T+16

USABLE =3203 ITS BEE DElI 30 Sfl NO4
EIABLE =3200 DE1060 351 DEISB4 ITS Sfl 1+41

IOTTIG :3209 Lot 10 :60 1 DE1130 is[ 09.514 STI P172
ROTATE =3206 LOX 02 :6 BP! Lot 13 :105 1 IDt 112
tAff =3218 JSt BU1SH LOX 10 :!.5 IPI SUI 1#43
IIISTL =3215 LDA 14 30! D11536 5?!. V+44

TESEO =32733 LDE P99 IDA I11 STA +145
TESEOZ :32190 JsR 111531 LD! 099 STA 1,46
LIT1L =49115 Cl? 0255 is[ DEISBi ID!. 1126
PIGEON :49161 BiE D11070 CE? 0255 STI Y+23
S11051 =49162 ITS BEE 911140 STL 1+29
BANS! :49163 DE107O 351 BUISH ITS ýrSA 0254
05110 =49168 LDA 11 :15 1 111140 JS! D11514 S1k 1+21
BHUlT :49111 LOX 00 :1.5 1?! IDA 03 :105 1 DSPL DDESO1.DUSO2

*.LIB DEKOKAIK JsR DEESB6 LOX 11 :3 BPI 33! DUSE3
;DEOKIAEII ILCIOB[2.Tlt Or AIILE IDA 05t J HRIM5 LOX 00
DUO0 DOSL DDESO.DDES04 IDE 099 IDA 112 5?! V+21

IDA W(11512 351 DIESBl IDE 099 CI? 10
351 11111 CE? 0255 JSR DEISBI Ho0 DEI190
JS! UIrioT BEE DEEDED CIP 0255 IT!
IDA 101 ITS off D11150 D11190 UPI. poDeSO!DDESIO
Cl? 02 DEIKOO JSR DEISB4 ITS At! DEES13
BEE DEIOlO IDA 01 :75 1 DEIIlS JSR DEISB4 BEI B11200
its IDE 01 :31? IDA 0o 3 :185 1 itS

DEI0lO JsiOt ISB4 JSI DE1S16 IDE 12 .6 BI? DE1200 JO! DEIS14
DSP!. ODUSO4.ODDESO IDA IS JO! DIISBS IDA 00 :60 1
IDA 13 ;115 1 IDE 099 IDA 013 IDE 10 :1.5 1:1!
ID! 02 ;61! JO! DESl IDEH 0 99 351 DE1516
JO! DEISBS CI? 0255 JSR DEISBi IDA 015
IDA 00 BEE DE1090 CI? 0255 IDX 1101
IDE 10 Its BEE DERISS 151 DEESBI
351 DEIS1i DE1090 JO! DEISB4 its CI, 0255
CE? 0255 IDA 11 :15 1 DIKiSS OSPI, DDESIS.DDES16 BEE DEIM!
BEE DEIO2O IDE 02 ;6 KI Lo ID (11510 ITS
ITS JS1 DHISM JO! 31111 011210 JO! DEISB4

011020 JO! DEISBO IDA 017 JO! 51F0? IDA DO :60 1
DOPI DOEKSO5.DUKSO IDE 099 LDA 101 IW 11 :3 NFl
IDA 03 :185 1 JO! DEISBIIt BEQ 1I60 JSR D18516
IDE 02 :6 PIF CI? 0255 JE? DE1040 IDA 116
JO! DEESIS IIE DEIDO0 O1116 JO! DEIS34 ID! 1101
IDA I1 iTS LIA 11 :75 1 Jst 0IK1153
LD! 11 011100 JS! DI SB IDN 0] 1 :3 1?! CI? 0255
35! DIES1l IDA 12 ;125 K JS! DEISIS BEE DEI220
CI? 0255 ID! 00 :1.5 8?! IDA 114 ITS
BtBE 10E DEII J O! DIKSB IDE 04 DE1220 JS! DBUSH
ITS IDA 11 Jst DEISBi IDA 10 :SO B

091030 IS?!. DDESO6.DDEOO ID 099 CI? 0255 IDE 02 :E I?!
Jst 011033 JO! 011031 BEE DEK170 JO! DEESIS
111 111040 CE? 0255 DEI170 35! DEIS14 IDA 117
ITO BEE O11110 DSPL DDESOI-DDEESO9 LDX 1101

DEK040 JO! DEIOB4 ITS IDA 043 Jst DEES1I
IDA 00 :60 1 D11110 JS! DEIKSB STA 2041 CI? 0255
IDE IQ, ;1.5 III IDA 12 ;125 K 011 2042 BEE D1E230
JO! DEISB6 ID! 11 :31?!I STA 2043 ITS
IDA 12 JO! HEIMB IDA 141 D11230 JSt P11034
ID! 099 IDA 09 OTI 2044 IDA 11 715 1
JO! DEIS~I IDE 099 IDA 04t0O 10 00 :1.5 1?1
CIPl? s 0255 OS IES! 511 2045 35! 111016
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LOX 118 JSO D~SIS6 LDI 142 :Closs HOE SILIOO
LDI 1101 LOX 125 !TI ?040 LOT iO
isk DEIS~ "O1 1101 LOI 034 :SOL',!! 1W 10002
CPU s 025 s1 DEISII STL 2041 IIV 112
311 011240 CI? 1255 iL2X 143 :SPOST 311 SILIIo
ITS DIE 011305 STI 2042 JOT SIL1040

011240 JSI 011534 ITS 1101 Ii0 :110 50 :S1',!00 LDI 10 :DLXC!
LOX i 11 15 1 011305 OSPL 001516.01DES11 s11 1+45 . STI 1+31 dIOSS
LOX 11 ;3 KI? LOX I(YESIO SIX 1+46 101 7421
JSR 011536 Jst 31111 1,11 01 JUTE1 li 1E 24S
,.OX 11I JSI OURLOT SI '9STI 1'21
LOX 1101 LOX 101 SIX NO4 SILlOO lip SILOEO
iSt DESSBI 310 011310 100! SX3.DDESHO 511110 LHD 56321
CI? 1255 lIP 011200 LOT 10 C!F. WS~
BEE 011250 011310 JSI OEISIA L91 HOLD2 BK! SILIIO
ITS OSPL OOES1O.OOESII U1p 131 LOt 10

011250 JSt BEISB4 LOX 03 :185 1 111 STI 1+38
LDX 11 ;75 1 LOX 02 :6 1?! IN0 SIL020 STI 7421
LOX 12 ;6 HP! JSI DEISBS SILOIO WD (SX31.Y Lei V2?
JsR PUSHB LOX 126 CLC SIX V+3!
LOX 120 LOX 06 IDC 01 TYX
LDX 0101 JSl DIISIl CLC ITS
JSt OIKSI! CI? 1255 IOC S13 DSIS12 LOT 00
CI? 1255 all 011320 ?IX SO3 1001 SFI.OOT
BEE 011260 ITS LOX S14 101I IOLDl
ITS 011320 358 OlIKS1 IDd t0 IN S21,020

011260 JSR DIESBl DSPL OO1S11.001S12 SIX 514 ShZLO LOX SF3
LOX 02 ;125 1 LOX 13 :125 K 011 CLC
LOX 10 ;1.5 HPI LOX 12 :6 KP! III SiLolo HIC 115
353 DEISB6 JsZ DEISIS SIL020 LOX ISVILY SIX SOB
LOX 021 LOX 121 SIX LEES?! LOX SOC
LOX 110!01 bp 6 OliC Sil INd to
Jit OIKSB! 351 011531 jSl LUHL SIX SOC
CHP 0255 CI? 0255 35! HIRE1 oil
B1t 0EE210 IKE 011330 LOX 059 B1! S2L,010
ITS ITS SIX 53265 S21,020 LOX 100

011270 JSI 011S34 011330 OSOL 00E512.015E13 BIT 101D2 SIX V+41 :ILXC[
Lei 02 :125 1 351 0I153 US SILO3O STA Y+14
LOX 0! :3 HP! its JSI tOLDI? SIX 1+21
Jsl 011536 SPCDEI 351 UIFLOT S1L030 LOX 00 LOX 01
LOX 022 LOX 101 STI CHOICE SIX V+28 :IULIICOLOR
LOX 0101 111 OSPOlO SHLOO 351 BEKS12 SIX +183 J:111
35! OIISIl JS! D11SB4 LOY 10103 LOX1 16
CIF 0255 0501 DOES13.009S14 o1l SILIIO SrI 7423 J11011 I
31t 091280 LOX 01 :75 H LOX IOLD2 SIX V+29 :110110 I
its LOX 01 :3 HP! 110 032 LOX i :51 ;STup

011220 35! 011534 JSZ OIISB5 31I SILOSO SIX 1+2 SHIULT FOI
LOX 02 ;125 K LOX 021 0501 OOESO1.O01502 LOX 0115 :CI 0110
LOX 02 :6 HP! LOX 17 SIMOS LOX 0255 SIX 1+3
is[ 011536 JsZ EIKSII SIX CIGICE LOX (S5031 . :1 fiber
LOX 023 31? 0SP020 LOX 02 SyX 1+4!
LOX 0101 OSPOlO 35! 011534 SIX IOLOY 51). V+12
351 OEISBi OSPL 001S14.OOES15 SILO60 LOX 0255 11T
CI? 0255 Lei 01 :7S H SIX 1011X LOX (S031.1 :I TILDE
311 011290 LOX 11 :3 HP! SIX NOLOX SIX PI15
ITS i51 DIISIS 511070 LOX 56321 sic

011290 353 011534 LOX 029 CIF 0247 SIC 042
LOX 03 :185 1 LOX 02 Big SiLOIo SIX 1+13
"LO 10 ;1.5 HP! 353 011331 LOT 0122 11T
JS1 011536 05P020 UXT 31? 511110 LOt (SOBLY1 :S01111 PY1
LOX 024 is[ FLOX? S10100 C1P 0127 SIX 2047
LOX 0101 ITS all SILO9O III
is[ 011531 .110 Loy 1255 1,0l1 (SF3). :IIPXID I?
CI? 1255 .L3 011 905035 JIP SiLIIO 3PL M2103
S1g 011300 :01105035 fO! ILCIO3[2.7IT 511090 DEC 1OL0X LOX 1+29
ITS 011531 SIX 101,01 311 S11070 0il W12

011300is JS I PSH $71 BOLD2 DEC 10101 511 142!
LOX 03 :115 1 LOX 142 ;601 TOP Bit 516100 S5LO09 LOX (5031- :EIPL1O I?

LX 1 :3IISIX 2046 OIC IOLOY lip10 64
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IEQ S2Loto CLC S'.C C
LDI V+21 IDC Sri its Et GiS+~
Oil 1192, STE TIZOID DIP020 LDA IS-4 TVY
Sri 7423 1,0 SEC WOO3 SEC I P! 10 '!.

S21,040 LDE (SRI1.! :l)GIT I? I11C 10 sic 11 SSLO20 LEI TGTDS3.
HID 131 STE 7II0lD+1 DIE DIFO3e STE TEIP.T
BEQ S21,050 11DI OLD! CLC 1fy
LoE 1+16 CAP 114 !TS 1ST
Oil 1196 DIE S2LOto :SUBROUTINE TO S!T !ERO FLIC FOR CEi III
STE 1.16 LDE 1134 T1IGGEI POLL OR IEC FLUG FOR IFE Meta2

S2L050 IIT STE 1+21 BISERK 5T LH!STI
LoE ISFI). Al WHEIGS DSPL DDESO1.DDES08 111553 LDI 10 IDV' S13.TH~P
STE TIIKIfi JSI HOLDIT LDe 56321 JS11 LETIL
STE T6111+6 LID 113 CAP 1241 LH1 II? :1*39
III STI HOLDI BEQ S31,030 JS1 SFFD2
LBt ISTILT :0111! LBI It DEI LDE 114 V JLIVE
STE DLSTII+7 STE HOLD? CIP 1127 STE 646
STi DLS[1I+i LB1 1221 DIE DEISI3 ITS
STE DLST1II2 STE SF0 S11,010 LDE 56321 :SgllOflTIIE TO flIRT 114G!
STE DLST1I+I JS1 COLORS CAP 1255 PIP (1) IT TOP
STE CDLST[+7 LIe f14 DIE S31,010 :1=0 (60). 1 (751.
STE CBLSTKi. STE IOLDI TiE 2 (125). 3 1185)
STE CDLSTE+2 LBI 10 ITS :1:0 (1.51. 1 !31. 2 (
STE CDLSTI+1 STE 1+27 :SUBROUTINE TO CLEIR SCIEEI DEISS6 ISL I

ITS21,O80 IDE T+14 : LID SET COLORS ESL L
LB SF1).! ;7ER01T STE DOW9 015554 DSPL DDES02.D1DES03 STi N0OW

STE, ZIST1+7 IRC1IrKIT JsR NOTES? LDE 112 TH
STE IISTI+6 Jsi DElIP STE NOLW 151 1
STE IISTI+1 UsCS 21,110 STE HOLD2 ESL I
III LID T+14 LIE 1221 STE HOLD4
LDI (SF1).! ;FLIGHT THNE CAP NOWD ST SFP U-1 1133
STE NT111, SQ $2L080 iSt COLORS STA Trip
III LOE CODE1 ITS iDA 1131
LDE (SF1).! :$POST SEQ S21,090 :501105T111 TO PRillT RIGE filI& STE Trip+!
STE IISTI+2 ; IICIENEIT DEC COD111 [?1 (I) IT 101105 LEFT LDI N0OW
III DIE S21,090 :1:0 (60). 1(f75). LDL TGIDS4.1
LDE (SFBILT ;SPOST LUE CODE? 2 2(125). 3 (1815 STE IEP+2
STE CODEI ; NOSE STE DST1I+l :1=0(1.51. 1 (31. 2 (6) 1,DE !GTDS4+1.1
1E9 $21,060 S2109 DEC 1,1111+7 011555 ESL I STE TWOP+
1,1 1 51 S11+2 Big 521030 ESL A LDE TCTDS4+2.1
STE C0DE2 JSR BING STE HOWD $TE TEIP+4
LDE to 1,11 10 Tit LDI TGTOS4+3.
STE DLST1I+2 STR IIST[+2 ISL A STE T1I?+5

S21,060 III LoI T+21 151 E LDE TG1DSI.I
LDE (SRI).! MSOST I OFF OiE 11 STE 10194 SriTE AMEP
CLC STE T+21 LD NO W L003tE TGTDS1*1.I
EOC 1+14 :S21,100 LDI 1#14 LIE TGTDS1.! STE TEAM+
STE T+4 . 7 S N OWD S7E K?W UlE TTDS1+?.1
III . JSR NOTES? LBI TCIDSIfl.! STi TEIP+8
IDE (SF1).! MSOST T Off JSR DUPEDu STE TtI?+1 LOA TCTDSI+3.1
C1,C . CS S21,110 LII TCTDSI+2.I dCL
IDC T+15 . LIE T+14 STE TENP+2 EEC 1i
SriTE +5 CAP [OLD] LDE TGTDS143.I TIT
III BEQ 521,100 TII! LB I 10 NETHiS'
LIE (SF1).! ;CIOSS 1/2 DEC TINFLI LO11 10 :'111E15' 561,010 LIE TGTDS2.1
151 1 DIE S21,100 551010 L01 TGTBS2.I STE fEIF.T
STE I S21,100 1,DE 10 STE TEl?.! II!
ICC S2L010 STE 50103 I!III
LDI V+16 S21,110 ITS II PI 19
Oil 11 DEIPAD LOX 1255 CFI 19 Bit 561,010
STE 1+16 LDI 56321 BiE $51,010 LII N0OW

S2L1,00 II! CAP 1121 101 HOLD4 LoI 1017
LIE (SF1).! ;CROSS I SEQ Dipole LBI TGTDSI+16.I SE TEN?.!
Sit If1 LBI 1123 STE TEI?.1 III
III CAP 1241 LBt !GIS!I41.1 IDE TGTDSS.i
LIE 0SR11.! ;IHICISRITES III DIP0Z0 STE TEIP+I.! STE THl?.!
STE V+21 SIT CHOICE 101 TGTDSI#lI.1 III
III SIF DN?020 STE TEHP#2.T LIE TGTOS41.I
TI Dipole STi DO ?0It TYE ST E PTEE
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III BCS gOVOSO 52.11.S.921 00?....915.3 -2 6.619.S.6?3. 0.0.11. 255. 10-
Lot TGTDSS+2.1 jIP l0Y060 .174.132 97514FF 014.132 :1514TI
sit ISE?. 1 NOV040 £01 [OLD BYTE DDATIY .BYTI
Iffy E01 1255 16114.2.0.3245240262 6.5.5.5.4.5.016.o111.i
LD& TGTDSSf3.l LID V+16 55.42.114.132 :71OPIF .141.250.165
STI TSIF.! STA V416 SIYTE DOESKI .SYTE 126.133.?9.211.'OU KIT
III Lot V.T 15 464.9. .1... 02.1 . 1'.28.11iss'.154.' IovinH'.140
Lot TGTDSI1I6.I COP 120 61.132 :12512FF BYTTE 'TIDGETS If 1111KG LTCEKTV
STI TI11F.! ICS 10V060 .BYTE KISS. 3ECIUSE'
LoA TGTDSI*11,I OVOID LDI HOLD BIT64.2.5.324325..5... E 'TIE '.281.'iiETt
STI TEXP41.! OIL OFFSCR q6.161.132 :12514PF COITIEUES'
Lo1 TGTDS1+18.I STI OFFSCI .BYTE .BYTE 'IOVIWG'1S4.' IS TIE
5TI TEKF+2.! K01060 DST6.4.519.02...201..i1 BULLET TRAVELS DOVE 111GS.'
IYI DEl 1.132 :1251sp? .BYTE !.25.133.712.-0 lit jit
CLC LSR ]OLED .BYTE till,
iOC TGTBSI+19.1 DE1 AT.5.402.2.541240222 BTE 29.'IS I011KG
TIT BIE 101010 5.409.156.132 ;11513?F LITEIVLLY'.140.CIlOSS Yout !iOIT.'.1c
LED! 10 AIPO. ' ITS OTYTE .BYTE ' YOU BUST '.21.'ITI

S61,020 Lo1 TGTDS6.1 IOLDIT LDI 1255 14.5.402.42....5.4.6 IEAD'.154.140.' Of TWIR T EIlTEI.'
STI TEIP.Y TI! 156.132 ;11514pF -BYTE 1401212.'HIS is CILLED
IIY LDY 110 XBTE 2.0.9.31615'.
III BOLDO] SEC 3.5.43.03.5..502425.BITE 122.133.32.212.1tE ABODE?
C?! 122 SIC 11 .9.5.3 18518p? OF LEAD'.140.' HEEDED TO HITT 151!
BiE S61,020 BEE HOLDOl .BTTE .STYE 140.' TIE CEITE!
STY LEESTI DEE 6114.9.0.2....04.5. CIIGES'.140
tool S13.TE1P litII OLD01 34,114.134 ;151HbD .BITE 'FO1. DIFFEREIT
JSJ 1,ET1L Dry .)ITE TA1IET'.29.'IUC!S. SPEEDS. 111'.140.2
Lo1 119 :IOIE BIE IOLD01 BYTE4.1210412120.,5.2 . 1 9G LIGS Of 1011111T.'
JSR SIMD its .171.196 :60115L .BYTE 1.32
LDI 114 ;LT BLUE B1IEU STI SUBEC BYTE .BYTE 122.!13.32.212.10 SIIPLIf
S11 646 Lot1 I 3104.2.0.2.5..5..5. TIIGET'.140
its Sit 1111S1 50.462178.196 :6014SL .3171 'LEIDS Pit Tit TZIIEH G

IOVESP LDY 114 LDA BA1111 BYTE TIP Of TIE 1lOE1'
LDX 11 PHit4.7.712101....,.5.2 .I'TT 'SIGHT POST AT CEItTERO
LDI 1128 Lot 12 .171,196 :60115L KASS. '.212.'His is TIE '.29
STA HOLD STI BilER? .BITE J1TH

101010 L01 V+21 Jst SELSUB S.6.6I25.224l24O412 2.1.0.0192411f.0.1.
LID HOLD PLi 55,43.174.132 ;75125L 3.116.32
BEQ 101060 STA B111iT .YTIE IBTT[ 1,132411.5..
LOA DLST[1.1 ;STATIOEIIY? ITS 211..1.106232062513.BYTE 1.32
BEQ 101060 TGTDS1 IYTTI '60 '.2.'75 .174.132 ;7S443 .BYTE 126.32.133.32.212,10 USE
DEC COLSYS,! :101 It?? .. IS.,15..15.,3 '1 .1In TIE SIIGLE'.140
BEE 101060 '. J6114.2.0.3245240212.YTE 29.'LIAD R1LE.
LDtIHOLD TGTDS2 .BYTE ' IETHS'.140.32 55.43.174.132 ;1SBISL RIEBEHBER'140
LID OFFSCI TGTDS3 SITE5 ' IP LITERAL, SPEED' XBTE , .511 29.'T0 PUT ltH
BEE 101060 TGTDS4 JBTE 6.4,5125.621206..4. I1'RIIG.4. TIP'.154
LDA DLST[1,Z '1102'.'1102',110021.11002' 61.132 ;12512SL . .Th I Of THE FZOET'.140.'SIGE
STI CDLSTLI1 TGTDS5 .BTTI '1J''55''5I BTE POST IT '.2V.CEETEH'.29
L01 HOLD MICKC TGTDS6 .BYTE ' P'11'17A~I 3164.2.04.5..5..5.. : BITE BS'.5 OF ltH
AiD T+16 : IGHT I SPEED' 96.161.132 :125145b TRWGE.'
B19 X01020 DDIT .BYTE .BYTE IYTEI 125.133.212,'IE SIIGLE L!
Lot 11 I1124..0.22520242511 6.4.5125.12520611.6 ULEVILL NIT? HOST COBBAT'

101020 STA BOLD! '156.132 ;11518IL .132 :12511SL BYTE 'TARGETS. 1.212.'0 1IT
LEDA IISTI.! ;ADD .BITE .BYTE '2'FT.14 LITERIL TAHGETS IT'
STI HOLD! IICZ1BEHT SITE4..0.22....5.42~ 11.5.402.2.5.1240?02 51 140.21.'B01E Till 100
CLC .156,132 ;18518PF 5.47.156.132 :18512SL NETERS'A.15 .29.!O Hit5 1011 LIII.'
IDC V.Y .BYTE .11T1 .BYTE 104.133.29.32.212.'O
STI V Y 41104.C.0.1212c2?0.2 4.5.402.4232025.4.6 .1'IC'14' E TIE'.140
LDI 16 .1171.196 :6012?? 156.132 ;IISB4SL .BYTE ' COllECT hlEA IHD',140
BIT HOLD! ;IECZEKEIT(0? .BYTE .BYTE .BYTE 'HOVETOt 101IfLl 1I7I'.21
BEL 10?is.7.12410.1243?4020. 3124.25.2.5..5,.3.4 THE I IsGB YOU'.140
£01 1255 $0.46.171.196 :6014FF .91.156.132 :185185L .BYTE 2I.'SQIEEZE'.154.' TiE

101030 IBC HOLDI JIYTE .BITE TNGGER.'
III 01040 41104.9.0.025201.5.2 3.5.43.03.5..5..3.4 BITE 126.133.212.'O
HD OLD 7.178.196 :6OBIPF .15.156.132 11511FF ',1'RP'14' STABLISI I'

Oil V+16 .BYTE .3?!.TE 'T[ISTEADY P0517101 I11.14:
STI 1416 BITE.612505.5..5..242 5,6.619.52.....62511 51 29.'fROHT oF TiE
L01 1.! 55,46.174,132 :7512?? 114.132 :1SK4TE TIRGET'.140.'IED '..?5L.54'T
COP Ito .BITE .BTEI .TTE 'TRIGGRIHEtlli TIE TARE
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CEIS'.29.' to TIE 1101? SPOT., BYTE! 29.' S1071M 119!! Al. 101 .3.9.'E!'!9.OTl'
DD!S01 .BITE 144.137.'0723'.20S.'ULL TIE'.-140.2 9. 'BULLET VILL III TIE'.140 BNE spceie IT . !?! 1P.1!',1Po.
TEIIGE! TO COUTIIUE)' .BTE 29-11AKGW. '.206.'OIC! look S13.!5s!'22 1.3I!2.!CGE! '.211.'QUHH,'.1Q

.5!!' 1111.34'0'"5T.140 Lot 1115T0-i15T02 Z1i**0'4-.3!!!
DOES02 .5!! .5!? 2?.'TIE '.28.'T!ILING IKE SC,040 :3.0'i1 1~.0'I6'~ 173
1341'091.1391'00'.147.135.'00'.136.'00 TIP'.154.' OF'.140 SFCOIO CUP 41" 04021-28
',28,13710'121' .5ITE TIE SIC!? POST isIt 3HE SFC020 T . 9!? II.'UKDAUETLS
DDES03 .S!TE '.8'!ftUSS.5...3DD! 5A3.IS103 i'11'2S2?.IPIC'.~~

13.'1 .3.'D.15'1'13.13.4 5?!11SITE.'.0.'L LBI 111STOH-IS?03.5!
1,144.133.31.'0204'TAIGGB To SEE 11 !IAULEW).134.'04' H1E SFC040 ~.E.6.~.~.6.6.~

.BITE ?05,'0111G :DD!SIo .5? 2.3.'20.1LA SPC020 CI? 12 .5? 11' O5.0.'?K
'.22,IIGT'14032201'IIITII ID FIST TAIGETS RED SHE! LEID.' 51! SPC03O

110'.140 .BITE 140.32 ADD! S13.11S!04 .BYTE 137.10111'.13"1.1.
.5!? ;BDDSL1 .5!!! 28.131.'1220'.212-1IIS LDA IIIS?0S-11ST04 '.133.211.'TEIPY

?AIT'.140 DOESlO .5IE SPC030 ADD! S13.IKS05 '.133.2204.11VD
.SITE 144.l37.'0420'.2O1.'ISQTFICI!E? LEAD LDi IIIST06-IKSTOS .BYTE 7'01'.3J

J2I1.'IIG.10.2.9.'UCSE' I CUSES A ' Sri LEES!! '.133.194.'!A1'1 ?5'O?!L
34,'O0' .5!?! 28.'UISS'.140.32 JSI LETIL .5?!17.O?0.33'

UDESOI .5!? IDoSsl 31!TE ADD! SA3.IKSTQ6 '.133.212 '!IGGEI *.208.11VL'133.153
14.31'0l'21.IOTLEID !09 144.1371.0920'.201.'ECI!S!SD LEID - A LolA lIS!O-IES!06 115T05 .1ET

DDESOS .BIE IT,31'12'25IE 3? 28.'1IV.140.32 Jst bETh. 0412',28
LEAD TOO '.21.1IIV.140.32 DD!512 .BITE !SPL IIS!01IhftST02 .51'? II-190.'U EIULS
DDESO6 .B1!TE3.0'19'0.15'0.3.0' SPCOSO LDT 10 Of'.131.'0805'.205.'AIISIAIsE!?'

13.01.31'D'15.0'.3.'Q 71 .154.133,140 LDA 56321 .5!?!
1.154.133.140 .BYTE 32.212.'10 KITS TO CUP 1247 133.3.01'21'AIKR

.5ITE 32.212.'IE 11001? 0F EIGAGE'.140.' NOTIIG TAUGETS Ill, SE SPC060 .OTT! 105.'OlIKG 1'.?l!>'lICV
'.21'LED'.40.54T5!? III '.?05.'O!IRG ''.212.1IApil

.B!TE 'IEEDED TO fly4.U.1.1.93152320.0.1 CUP 0121 BITE!
TASGEC9UTN KILL ',285.'IUC!ESE'.154 .154,32.31,32 IKE SPC0SO 131313131313131313l

.1!! IEE fi EE f Ai t f.CIBYTE SPcoso ?11 32A32
IS'.140,29.21.'?A!TI!! '.5.AI 5.1.1.9.21282120.1.5 FLOAT .3!?!
LIDIOil*. 2 SPCO1O LDA 56321 It.5.5.5.0.131313131

BITE! 140.' IS KO!IIG .5!! 217-'O6 KILL C91 TO CUP 1255 183.183.181.183
'.21'FAE!.14.15 ?l'.140.29.'5O!I KETIODS To S!K'.140 51! WOO1 319!

.3!! ' LITIlALL! .BI!E ' 1O1 MTI its 2131.5.531.5.1.!.l3
AClOSS'.140.21.' TOOK 1`OIT.1,140 1011.1.1133153 IISTUI .5!!! 131.'123('.20S.'U'LL 13.183-113.183

.5!? 29.'12 EIAIPLES -5ITE 1371.'723'.20WO'LL ?!IGGE! TO COI?110E'.134.'OO' !1S?06 .3!?! 211.11!A0T '.208.'OS
IOLLOU,'133.137.'0521' ?lIGGsl TO COITIKH1)'.134.'0O' IIST02 BI!T! 1.211.'UOOTH '.212.'SAC!

1O! 12 isIL5.14'4 IS '.28 .'0402',28 '.20810'S'.140.1fl13.IUIG
DDES07 .5! 4411'01'19.ET .5!!! .11!1 198.'0111UEITALS B5!!E M0'AID
OF',1371,04201AS5' 11`1.131520.4'..4.2.s r '.131.'0205'.211.'TAIO11!T '1'.204.1111'.140

.5? 11'11'21.ZALI DD!S14 BITE! 144,131.'1220'.212.'1IS .5!?! 212.'AZG!TS'.3O .5!?! 19414.'1A1 '.195.'01
TIP OF'.131.'1114FIOIT SICI! POST' Is A '.28 .5!? 137.'0108',133.'. '.19411.'E!A '.195.'101

.3!T! OTTE! '.133-211.'?!AD! '.H.?0t'SIIO1' .5?IT 4'ETI '.11.'O1.14
13,17.061,31'O',31'1l5,11 1221.13.0514.''.403225.5!131.'11.13' .5!! 212-'IIGGEI ' .211.'Q

SOWSS .5!!! '.133,I93.'IUIIG' '.2l2.'!GGE '.1L'
DD!SOI J5T?9 19.154.133.' 134.'09'.131.'00'.135.'00'.136.'00'.14 .5! 31TE 14.3' .BITE 212.'!IC .0.GL'.5
',206,'OIC!IO 10 E'1 4' SlIILE 7.154.131.140 '.1331,14.'!Etli '.115.'OITIOL' 19ST07 Z,
LEAD 1019' .5!?! 32.116.'0 !00 tifT to .5!?! Ago011.13'

.5!?! 140.291.10115 SE1'.140 ',133.212.'IIGOEI OF?? LIST
LOTORIAICALL!'.140,' AS TitIIT~! .5!?! 291.' Tit 12 '211.'QUERE'.133.153 A!ID
GES'.140 XTUES.102. NS~ 5?

.5!?! 291.'IALLE! (ISAGI'14'O'14''1413'D'36''.311
1111?91'.140.' AIDo 1A1191 AIAti.1.144 DOHM1 .5!!! .'0402'.28

131,101',13,'0'.13.'213'.35.D3 7.154.133.140 T! 17'25.1.!CIC 11'2
%.137,9i113'.131.103' .5!?! 32,196.'O Too HAIT TO 7'

.5!?! 133,131,'062060 SE9'.140 BITE!
I'.111,'11711125 1'.131,'2119115 1' .5!! ' TI! 11 11AUPLES 163.163,163.143.103.163.163M13
IBM?0 .5!!! O!'.140.'1! 11Gb!CL LEAD IIL!' ITT[! l13.'D040.20s.'oyllfG
134 '0'13.O'15,O'16.0'1 .5?H GII?'.134.'05' '.212.'A!GES',30

*.3!!! 111'OLLORIEC All .1I0 '.IILZII1.'UOO! '.1l.-'IAC1'
ILITII',29.' IIAUPLES OF ?UE'.140 .LIB SPICIISTI .5!?! 131,'0114'.133.'.

.5!! 5.2.'SIICLE LHAD :SFICIIS?! I W11 S2.?IT '.133.204.'EAD'
ZUL',14.,'.40SPC!IS 25! OIFLOT BI!?! 1371'01171.133'..
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1:49152 1,1110 tO sk IOIIIT STI (SA31.!
.OPT 10OL jsR PIEPIE BIT 101 DII
.111 ICICOS-HIRS .351 OSIBLE BYC PREPIR 0P11 11L1020
.OPT 101L L10 10 ITS L101 S11

1113111 =3200 STI 1+39 KOTEIT LOT 10 CR1
OSIBLE :3203 STI 1+221 811030 L101 15131.T LOC 140
SCEIE =3221 STI V+29 STI (SF0).! STI S13
CT11EG :16192 STi T+23 DIEC 513 110 S14
SCRCTI :16193 1101 (34 DIEC SF0 111C to
SCRCTI :16194 571 2040 1101 SfD 571 S14
G10111 :16195 l0ot SFDI35154 CIF STOP BEE
LETBUF :58719 L1D1 10 WIE 811L030 IKE 1111010

.1010 ESTIIT-16384.SFEBC SUI SF1 ;Clip 113111 1101 SF1 151,0401101 5!1

.311 19.9425.648.5 SCEIK CIP STOP+1 110 01.
PICEON I3171 0 SET BRE 8111030 REQ 111,070

IDBI 5314.STIT ITS 1101 115 :01E BOC
;PIOCEDDRE SELSOR loDt SFB.F116 SECLET JSR GETII Sfl 54296

SELECTS S93R001119 01 CI0011 L101 140 CI? 10 1101 110
1Y POKIEG ROBIESS FRON BISIC 571 SCECTI REQ SECLET 571 54211

SELSURLo 1D1 LoI 1 1 IlITS 1101 130
$71 SDFFF 371 CYRREG LETERS JSR LEYS1l 571 54213
.350 32168 1101 10 .35 51344 1101 1!12
LDA 132 STI SkI JSI LETSB2 STI 54216
871 SOWF STI S12 ITS Lot1 (19
its CLI LETXL LDT LEISTI STI 54216
.3? l K III R3 P106 .3? 1111020 LETOlO LDI (S131 .1 Lt10 415
.31? PRGSE11 ;PRGSEL P0651111101 ICILIB-01T1 STI LETBUF,Y 571 Y :1: SPRITE 0
.38? LITERS .381 PREPIK BETLo 110 008
JIP LETIL 11110101101 121 ;71!? SCIEZI CP! 4255 STI 71') :1: SPRITE 0

I5710? STE $0016 ST1 53212 BtLI TH L1101 11D1 4
.350 SF013 :10111? 1101 127 IDDl 513.11TRUF STI Y+16 :11G1! 1
JSR SF050 RITITS STI 53265 .351 111750 51 1#21 ;SPRITE CYRRC
.350 SF015 ;RESTO 1101 I141 :C1,1E SCHEER .35! 57341 1101 t0
.351 SFFSI :CIIT JSR SFF02 J51 LETS12 BAI S1l
CLI 1111020 Lot 432 :111 ITS 1:91 CtRREG
.350 $1453 ;COPYTVECTORS 571 SOIFFT 117511 .351 USABLE 0OIL It
JSR 1 3SEW IIIT 1101 10 SKI 571 CYRREC
LODR SFO,57344 811 191 1101 1 lo0t S13.1334
LODI STOPLETIOF .351 51111 110 0253 1101 P
LODI $13,39515 .31? S171E :191 STI I 1111050110T 16
.350 K01117-16314 PREPIR1101o DiTI, ITS 1101 117

Ill 1,101 10 $?1 101 LETS32 1101 1 1111,060 STI (S131.!
STi 53210 110 W6 OIL 17 BIT
511 53281 STI SpFF! 571 1 BPL 1111060
31SY FF IIIr ill51 111111 1101 S13
1101 143 1101 Will. ITS CLiC
571 53265 511 SF0 Bill .BTYE 7 :111.3200 Ioc 440
LODI SF0,49152 III .1000 3200,1996,32716 511 S13
loot S70P.FII 1101 011. .BTYE 2 :111.SPRITES 1,101 S14
LODI 513.58000 511 Sri .1010 2116.3200.39936 HOC to
.331 IOVEIT-16384 III .BTE 4 :111.311 (H) STI si4
J1? E191LOC 1101 DIT1.1 .1010 16384.24576.32748 BE1

IEILOC 1101 1234 ;DISIR11E STOP 511 STOP .BYTE 5 :111.115 121 BEE 1111050
571 108 ; [El BIT 101 .1000 24546.32768.32161 1101 V(13160
1101 1121 ;0151B11E CoRI IP1 PIEP20 .517 190 :IRK.11S 13) 571 SF0
STI 651 SIFT? IEls $?1 45 .1010 326.311.26 10 (3961
101 1(16384 ;BISIC STlIT PIEP20 ill CiLIS .RYTE 193 ;U1LIBRITIOI 571 SCO
S11 641 ;OS lOTIO 11 1101 DITU. .1010 16314.11213.40131 11t01 )13961
1101 1)16334 SBI STOP+I LIS1 IITRO 511 Sri
sti 44 ;S1SIC ROT 1 Bit 101 :11110 FoR Ill CLITRIOGE 19T10 571 5C4
ST1 642 ;OS BOTION I BPI, PIEP3O STUlT 1101 S12 1101 I5
1ot10 (6335 511 46 110 03 571 05101,
571 43 ;BISIC ROT 11 PREP3O III BiE 1111040 11117010110 CTIRRC
1001 5s .40960 :RISIC TOP 1101 0171,1 loll S13.1226 lip 41
1101 10 571 313 1101 112 REQ 1111130
511 Pi0101 111 11110101LOT 13 1101 S12 SCIOLL
511 198 1101 0111.1 1111020110 (S131.Y 11p Ii
STI 1+16 STI 514 C11C BEE 1111100
511 Y+21 IB!IC 116 1101 10
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11LO80 LOA 15880.Y LII SFp RPL U010i .BYT
Sr1 1511 2.! CILC LII SO3 24 4..eQ-0.O.U- 14.! 02. 9f) .1 .
11! IDC 164 CLC
DIE 111L030 STi SF0 ANC 140 !

IELO90 LOL 16136.! LII STE Si 5jD 0. 56. 24. N. so. 0 -0 012 4.10?A2, .i02VA
Sf1 16128.! IDC I81 LOI S14 9.1.24.0.56.24.24
III Sr1 STE HC 10 .RYT!
CPT 156 DEC GUKOL STi $1 9O14.0.0.0:!KH.A
DIfE 11LO90 RIKE IKLI70 DEl 2102.62.6.1!4
LOT 81 LDI 110 RKE IKL20O WRYE

IILIOO LDL ($SFBL! Sri GUKIL IIL,220 LDI CTllEG 4.52i24?424!4?4
CIP 1254 LII CYRREG AID 164 PT?? BIYTE
REQ IILIIO E01 824 REQ 111,280..5.6.0.090.A.0.5.
Sri 16184'r Sri CUZ1EC DEC SCZCTI ;DILI! FS) 102.0.0.0.102
BET IlI70l LII CTRIEG BitE IIL210 .RTE
Rib JILiGO 1ID 816 DEC SCICT? 0256.0...0000C....2
LII WF BEQ 111,180 IKE 1IL240 2.102.124.9s
CLC JSl SPRIPO L01 COUR BITE
ABC Is DEC GUKIL :GUK DELAY E01 165 9.6000131212lA...~
STi Sri oil 111,180 STi CT1REG .24.24.24.60
LDI SIC L,11 CTR11G IDII SFB.F[16 .RYTE
ABC 10 £01 184 LOT 140 .. .2.4?. .6 080O0000
STI SIC SF1 CT11EG STY SCRCTl 0.24.126.24.24
JiP 11LI30 LDII s8 DET BTYTE

111,110 LII 10 SF1 CUIDL LII 8111771....I4129.6.~002.
Sri l6114.T 1,11 V13952 111,230 Sri 1984.! .14.24.50.0.0
BEY S11 SF1 DET .R!TE
SPL, I1,110 LII 103960 tP l bi l IIL2300.6..1400..0212
DEC SCRCTl Sr1 SC3 JUP 1EL2606A4O .0
Rig 11LI30 LII 0)13960 IEL240 LII SCICT2 BRITE
LII 83 STi STE AID 81112169.0000.2.0.60.
SF1 SCICYZ Sf1 SU4 orE U050 ......
E01 CIRREG IILbI1 LII CYIREG LI I CYRREG .31T1
Sf1 CY1IEG 110 832 £01 86M..4162.4241....0121
LI! 839 REQ 11L220 511 CYNREG 102.60.0.0.0
LOA 8133. LI! 1240 :[IC[ LIGHT if? 11,280 STY1E

11LI20 STi 1914,Y JS1 SPRUPI 11L,250 LII 160 . 000. 0. .9 1! 121214.
DET 11L1,0 LI1 (SF0I.! Sri SCICTI 0.60.102.126
RPL 11L120 Sf1 (SCII.! 1Ib260 LI! 12471IT

1E130 LII Chu1G BET LII 10 .00...21 .0.6. 14024
LID 12 CPT 1255 1IL270 Sr1 15912.T 6.24.24.30.0
REQ 111,160III 11L190 0£! .R1TH
LOI 8232 ;ILII[ LII SCO RNI 11L2700..2 121212.0 0. 0. 0..

11b140 LDI FIBT-I.! CLC 1IL210 JUP Stil1 0.0.102.60,255
SF1 15919,! ABC 164 SPIRO IIC T :1: SPRITE 0 .RTTE
PII SF1 $C3 11C I 812000126.5.012000
REt 11LI40 LII SC4 IRC V .60.255.60.102.0,0.0
LOA 81180 ABC 81 ITS An0
SF1 SCICTi SF1 5C4 Fi16 .R!FE IIIR =t
LII CIZIEG IdI $T0 OF.69.2.9A.6O00.0121 ? LIST
101 866 CLC 2.102.60.0.0.0,1243102 .EED
S?1 CT11EG ABC 164 BRYTE

116150 LII CFIREG SF1 SFD 96.96.96.0,0.0.0.0.0.0.0.0,99.119.127.
LID 11 LII1 STE 107.99.i9.15.0.0.0.60
REQ 111,17O ABC 11 -BYTE
LI! 10 :EICI LEFT STi STE 102.102.102.60.0.0.0.102.102.102.60.24
JSI SF1011 DEC GUEIL .0.0.24.0.56.24.24.60

11LI6O LI9I fSC3I.Y DIE 1IL220 XRTE
Sf1 (SF11.! LII CT11EG 0.0.0.124.102.102.102.102.0.0.0.62.10Z
III AII 8223 .102,62.61124.0.0.0
CP! 1240 SF1 CYH1EG IRTTI
Rit 1EL160 LII 10 00000162.42.42.4000
LII SC3 Sf1 V421 :SP1IFE CFU1G 60.63.62102.62.0.0,0
CLC lDDl SI3.1334 BRYTE
ABC 164 LD1 19 14129,69....212126.
SF1 SC3 1EL200 LI! 86 .124.0.0.60.102.121
LDI $C4 bOA 8177 STYE1
ABC 11 116210 SF1 I53. 9.00..N16.42.2.40..,,
SF1 SC4 1£! .0.0.0.0.126.24.24.24
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t:57344 ASL A AIKE116 CAC B-^5 IET300
.OPT ROL BCC L1T040 10C MG LH! ROWD :STATT LIKE

;FI TOGGL SIZE (I1. 21) INC H100i Sfl 209 4501 IFTE? :LIST L71;
JF2 SET CORSOR (I.T lEE? 4 BITES) LE1040 ISA HOWD LDA !10 1-cS LAT300
:11 SPECIAL INSTRUCTIONS ISL I :LINEt32 IOC to T!L

BIT a SE?:BLAN SCSEEN BCC 117050 STA 210 TIT
BIT 0 CLR:UNBLAIE SCHREE INC BOLDE DE! LBI 1092
BIT 1 SET:ITER TEXT KOBE LETOSO ASL HOW0 Bit IBIS ST! SF0
SIT I CLR:EN1R1 GRAPHICS KOBE ISA I :L!NE*64 LEIiSO JRF LET690 1,1 1)8192
BIT 2 SEN:S? UPPER CASE BODE 3CC LETO60 LET160 CIP 1134 :F3-SPCIISTI STI. STE
BIT 2 CLR:1O CIANGE INC STE BEQ LIT170 CPT 1O
BIT 3 SET:ST LOVER CASE KOBE LET060 STA SF0 :AINE'320 JRP LET310 310 LET260
SIT 3 CLR:NO CHANGE LBI DOWE W170 JSI BYTE2 C?! 125

JFS SCREEN COLO (IN NE1T 1 BFTES1 ChC 3CC LEM0S acs W29?O
JF6 BORDER COLOR (IN NE1T 2 BYTES) ADC STE 410 M100O ME250 LEA SF0
1F7 CHARACTER COLOR (NEIT 2 BYES) STA STE LETISO LDA 1 :VIC CoIP CLC
;Fo RETURN MD 211 ;COAUKK Oil 14 :A INI 11OR 15C 1020
CODtl =10376 ISA A ;COLUKIN2 STA 1 :1 SEOND STA JF0
CODE2 :16377 ASL A :COLUIKt4 LDA HOLDA bpi STE
COLOR :16378 ASA A ;C01,01118 AND 11 IDC W320
FLAGS =16379 BCC L17070 319 LET190 STk STE
1HOLDA :16380 INC STE LDA 53265 3B,11[ SCRI BIT
HOLD! :16382 CLC AND 1239 HE1 LIT250
LENSTI =16383 LET070 ADC SFD STA 53265 :SCIEEN bLET260 LOT i0

.NAC Aook 571 SF0 :1,1320+C08 is? LET200 IDM to
ADA W'2 ADA1 STE LIT19O LDA 53265 MIMIAN 117270 $11 IsF0-.v
STI ?I IDC 132 ;+8191 oil I16 :SCREEN IN!
LDA IM? S71 STE S71 53265 19E LET210
S71 ?1+1 LETOIO MD I5A3).Y LET200 ADA ROLDA IVC STE
.113 SIT lOAD! AND 12 LET280 STI !SFP).T
.AiC VIC CRP 1142 ;SET 1 BEQ LET210 IN!
11C ?I BEl 1,17090 ADA 53265 :SET CPT 164
311 ?2 LOA FLAGS 111 1223 :TEIT 3CC LIT210
INC ?141 LND V251 STA 53265 :1001 LDA SF0

?2 .1I3 STA FLAGS ADA 53272 CLC
JRP LITERS JRP LET690 AID 1247 ADC 864
JRP AETNA LET090 CRP 814 ;SET 2 ST1 53272 STA SF3

LITERS ADA 11 BlE LETiDO if? LET22D 1DA SF!
STA SF0 LDA FLAGS LET210 LDA 53265 :SET ADC to
ADA 72 OiA 14 ORA M3 3BIT RIP STA STE
571 SF1 STA FLAGS 571 5326 :1001 III
AD! 10 JIP 117690 LDA 53272 CPX 82
ADA (SF0).! ;LENGTH OF LITHOC CIT 1133 ;F-1-ENAAGE OIA 10 BCS LET230
off 1,1101I STRING SIE ISTIIO :01 STA 53272 C?! 101LDA
RTS LDA FLAGS :101IAL LIT220 ADA HOLDA 3CC LET260

LETOlO 571 LIuShigo 10 I nD 14 319 LITHOD
IN! STA, FLAGS SEQ LIT230 LET290 JR LET690
LDA (SYDLY ;ADDR.ESS of JIT LET610 LOL 53272 :SET UPPER LIT300 JRP LETICO
STA 513 SRING NOV AEI~IO CIT 1137 ;F2-CURsoR AND 8253 ;CASE JR? LET690
111 :11 S13 AND 311 LET160 STA 53272 LET310 CIT III ;REYES1
LDA (SF0),! $1S4 JSR BYTE2 LDA FLAGS bit LE7320 :01
STA SA4 H 3C L1T130 AND 8251 LEA FLAGS

LETIL LOT 10 LET120 JRP LET700 STA FLAGS oiE V2
STY FLAGS ;CLEAR FLAGS AETiIO CIT 040 LET23O ADA HOLDA STA FLGS
LDA 53272 ;TRICK SET? BCS LET14'2 ANp It JRP LET650
AND 12 M7 211 ;1 31Q LET24D LET320 CXT M16 ;REYEISE
319 LETO2O ;SET 1 LET140 JSR IYTE2 ADA 53272 ;SET LOVER 311 LEM30 :off
bDA 04 ;SIT 2 aCS LETiZO oil 12 ;CASE ADA FL'GS
STA FLAGS CIT 125 , 71 53272 AND 1253

LIT020 ADA1 1 ;SVITCH IN ICS LETISO ADA FLAGS STA FLAGS
AND 8251 ;CHARACTER STA 214 011 14 JR? LET69O
$71 1 :RNLOT 84 STI FLAGS LET330 CIP 9133 :F4-ARRONS

LET030 LDA 10 STY 210 LET240 ADA I :YIC ClIP 311 LITHO0
STA 1010A ASL A AND 0251 ;OUT AGill JS BYTE?2
ADA 214 ;LINE NURSER ASL A 371 13CC A1T350
STA USF ;LIIE'256 ASA A ADA 101LDA :CLEAR TAP.T LET340 JIP LET70O
ASL A MLINE 571 SOLDA AND 116 :OF SCREEN? LET350 SEC
ISA A ;LINE,4 STA 209 SEI LET29O sic 01
ASA A :1,NI1M RULS ADA IOLDA JsR BYTE? CIP It
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BC 137340 STi SFF K CV ~ V
ISLI & IM MD 2 14 JKP '.!T '1 411 115
I51 I BEO Slip LE?550 MK 01). COLO!
IS1 I DUC 214 IDA SCIAL.1 5??. fsCPJ1
CLC LID 209 Sri 645 D ID A r !JIS
IOC I(4II01S SEC JIP LET690 LID I !
571 Sri SIC 140 LETM LD 1 IS131 .1 BEO L17660
LDA 0)11001 571 209 CIP M~ LDi 214
IDC 10 1101 210 SCS 117510 dIP 424

Sri SEC SIC to LID 1191 :b!~6 BEQ 11756
a!? LET610 571 210 JIP 11759 117

1ET360 COP 1135 JF5-COLIk DEC SF? LE7510 Cl? 1161 MD EMLD
BSEE 1300 SEQ B162 ICS 117580 MT ISHP).J

Js ITE772 JIP LE7690 LID 1223 :4;(1(161 1,61 15C3;J :M01O
OCC 1,17370 L17460 CID 1157 ;LIFT A11OY 31? 1ET590 LID 115
j1? LETIDO SKE LE1400 LE175 10AD 1127 :1SW~(256 oil C0601

LET370LOL 1D240 MD FIIGS 0il 064 Sr1 I SC31.T
Sr1 CODSl LID 11 uf7590 Sri SF3 LDT 040
Js ID101CR STi SF? LIA 10 S71 (SCI'.J
JIP L11690 BIG2 LID 211 Sri SEC IS!

117310 CIP 1139 ;F6-BORD!.l OlE LET470 LI1 3 :I ;8 S%1 tSCI.J
Bit L17400 ;COLOR 101 214 117500 M5 SF5 WD 18
JSI B7712 BEQ SKIP ROL SEC Lt101,5001+1
ICC 111390 DEC 214 DEX Sri ISMD).
31? 117700 101 140 biE 111600 II!

LET390 T11 STA 211 M0 SEC STA 'SF0) .T
01A 1 ;SJITC1 11 LID 209 C11C 0I1C S11
OiL 0 TIC CHIP SEC IBC ISDO D IEI SF0
Sr1 I I SECOID SEC 140 STi SEC DiEc SF0
STI 53280 ;BOIDEI Sri 209 101 FLMS :flCIC SET? DBE!
LD1 11 ;SIITCI OUT 101 210 LID 04 .1 117LE650
AIn (251 ; TC ClIP sic to IEQ bffilp :SE? I INC 211
M7 1 AMIN S71 210 101 SEC :!ET 2 DEC SF!
ja? 111690 LE7470 DEC 211 CLC MD SF0

117400 Cl? 1147 :CLEIk 5CR! DEC SF? IDC It SEC
BEE LET430 SEQ B1G2 s71 SFC SIC 164
1,11 1(1192 38? 111690 111610 1,DA 209 Sri SFD
S71 SID 1ET410 Cl? 113 CLC LID SFE
LDA 108192 IEE 111500 10C 211 sic ID
SriI FE L17490 LID 140 S71 SC3 STi SF1
LOT 90 STA 211 LID 210 J1? WIT800

1117410 LID 10 JSI 7111 ADC 10 LEIMB CH 04
571 (SF0).! J1? 117690 Sr1 SC4 - OlE LET610
DIEC SF0 LEYSGO CI? 1136 ;17-Clit COL 101 It 101 SF0
LID SF0 Sit 117520 101 64 CLC
CI? 0(16192 JSi B1712 151 A A0C 156
SEE 117410 ICC 111510 iSI A Sri SFO
MD S7C 31? 111700 151 & 101 SF!
CI? M)6192 117510 LID 015 ASL A 10C Ill
SiE 117410 STA CODEI 571 COLOR STi Sri

111420 IDA 010Q24 IDA 101,01 C160 LOT 0 0 to 3? M1620
STA 210 WSI AD 10 SFI1.7 :CEIIS LE1660 DTIC SF0 It1 1?
LID 10 151 A 571 0101,9 DIRC SFi :CIUS
M7 209 ISLI 1 ID FLAGS DEX
571 211 151 A SEQ IET440 S!Q 117580
STA 214 MT 50101 AID 01 I116V0 JIF 11T160
31? L11690 351 ADJ!CK SEQ 11163 111610 JSI 7111!

11143 CIP 129 ;11GI7 12101 31? 111690 35! 00U5LE IET00 OT 10! 010
Bit 1ET440 W1520 CIP 1140 ;fl-kE7Ukl 111630 IW FLAGS Ill
isi 7111it S E T 1490 110 02 DEC IEISTl
JIi? W1690 CI? 119 :I01! SI EQ 1640 SEQ LET1DO

1* T440 CI? W1 ATI1 11101 SKE 117530 OID 500 1? M1030
IEE 111450 31? 117420 910 12(11 LETIOD ITS
is[ 111710 117530 1,DE (0 S71 01061 TIKE! IRC 211

slip i1? 1,1169 WH740 ID SPClAL.I LID 10101+1 LID M1
11745 CI? 1145 ;9? 1110? SEQ 117560 1k 125S CI? 140

511 117460 CI? (5131. S1 10101+1 BCC LE7730
101 FLAGS SEQ 117550 117640 1M 10101 I'i. 10
AID 1111 if (S!0).T :ITT IIP S79 211
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LEVIlO LDI FLIGS MT
Igo 11 IYTE2 JSR UPOLTE
STE SlY BCS BYL20

LIT720 LOI ^A SEC
CIP 124 sic 110
SErQ LET730 LSL I
11C 214 STE BOLD
Lei 209 LOT 14
CLC BYhLO CLC
LOC 140 IOC ROLDA
ST! 209 DtT
Ll 210 BEE BYLIO
IDC 10 SE BotDh
STE 210 JSt UPOITE
DEC srI BCS BYL20
BIE LET720 SEC

LET730 1TS SIC Ile
IDJSCI LOT 101024 CLC

SIT SF0 IDC ROLD
LOT V'1024 S71 HOLDE
STY STE CLC

IDJOI LV 10 BYL20 ITS
LOI MOMI. UPDIIE LOT ROLD!
1ID COD1E III
Oil IOLDE DEC LEESTR
STE '"!I),T IEE UPIO
DIEC ýtI SEC

LOTIT (S EL

BEE IBM~ STY 1H1,D1
LOT STE CLC
CPT V)2024 ITS
BEE EDJOl .OPT KOL
ITS WPILL BAYTE

DOUBLE TIII4....8219..5..053.

PHI IOMT

LbI 10 BYTTE 153.13.154-14,155.15.0.0
STI HOL,91 HIMI .DYTE
$TI ROLDWf .46.2.42,2.402.2.61

LOI 1121 IBTEt
STI COOK ...252564.,.9.929.0.
LDL 1192 6102
STA CODE2 .DTTE

ELI COD1l 30,24

LDE CODE2 0,32,96,255.255,96.32.0,0.24.30.^!,22.
Oil IOLBI 6.3.3
STA NOLDI .OPT LIST

DILI LSI COEIE AD1
LSi CODE2
LSK CODE2
BEE DILI

STE CODE2

LED COONE

LI COD92
OIL NOLIDW
S11 IOLDPfI

DIDLI LSi C0092
LSD CODE?
LSI COOKE
Bit DILI
PLE
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10 POKE 808,237:V=53248: POKE 532S1.O:POKE V421,0:POKE V+38,0:POKE
20 BS=' :LS=:0:U=:0:I=0:I1144152: 12:44496:RN=40:CH=3:C=2
30 DIN SDf3,36) .H~8).D1%(10.6).D2%V10.5KDSSr2.4' *CRS(5J ,CR%I31. ,V
40 DEF FNH(XkINT(X/2W6:DEF FNLI X1=X-INT(X/256)t256
50 DEF FNW(W =PEEK W +PEEK W 1) 1256: DEF FNZfX)=INT1(ABS1X)0),Xi+.5,
60 EN:3200:DS:3203:RT=3206:DANG=3212:WH=3215:SC=3221 :SV:3224
70 CO=3227:HN:3230:KA=3233:TK:3239:GP:3242
80 FOR 1=0 TO lO:LV%(I1=I:NEXT :Vlkl
90 IF PEEK(56321)=127 THEN SYS DS:GOSUB 3350:GOTO 140
100 IF PEEK(56321)=247 THEN POKE 53280,0:SYS DS:GOTO 140
110 GET AS:IF AS:'' THEN 90
120 BS=RIGHTS(BS,1)+AS:Z=-IBS=:1p*:IF Z:4 THEN 90
130 SYS DS:POKE 53265,27:POKE 53272,23:PRINT*1CLRI'::POKE 49161.Z:SYS^ 49179
140 AS:=IF3IO9IF6IOOIF5IO0IF7IOOICLRI(LBLUlfF210500IF1IThe IREDINACS hovinafF211021arcei ProaramILBLUl wilV
150 AS:AS+'IF210004rie instruction andlF21 0806practice on:IF81'
160 AS=AS4I1GRNIIF1 I. MlIHow to lead moving targets!FBUIF11. IFWI sincle lead rulelF8!"
170 AS=AS+'IF1I. IFllTrackinc taroets(F8lf1l. 1F~lTrapping targetslFfl"
180 AS:AS+IF1I. IF~lEnoaging multipleIf8l tarqets([,GRNi 1F!100':*GOSUE 3000:AS-
190 FOR 1:1 TO 10:FOR J'0 TO 6:READ D1%(IJ):NEXT J.I
200 FOR 1:0 TO 2:FOR J=O TO 4:READ DSS(I,JIKNEXT J.1
210 FOR I=1 TO 5:READ CRS(IkNEXT I:GOSUB 3170
212 AS='1F31091F11(CLRI(LBLiUliF2IOIOIThis program may bei'F21OO0ltired with :Ga ope1LBLUI(F2105O5'
213 AS=AS+'or IGRNliron sights.IREDIIF2IO7O8Aire you usincIF21O6l0the iGRNltelescoue';1F3108,
214 GOSUB 3000:SB=15:GOSUB 5440:I=(PEEKI2774k=255SkIF Z-1=0 THEN 220
215 FOR 1=2752 TO 2815:Z=PEEK(I+384):POKE 14384,PEEK(I):POEE IZ:NEXT I
220 A$:'IF3109IF5IOOIF7IOOICLRUIGRNIIF2IO7O2IF1IHOVING TARGET(F21O404TRAINING PROGRAMILBLUI[F81IF111F81 ZeroinalFl'
230 AS=AS+'. Instruction and Deosrto F1I8 F1091RILves L)!8 GSBOOA= GX
240 POKE 253,l:POKE 254,10:POKE 823,0:SB=3:GOSUB 5430:GOSUB 3170
250 POKE 929,0:LS=0:CL=O:GOSUB 1000:LS=1:CL=LV%(LS):POKE 92931I
260 GOSUB 3220:BC:BL:CL4V%(LS):IF LS=0 THEN 250
270 ON CL GOSUB 1440,1440,2070,2070,2070,2070,2450,2630,2630,2630
280 IF LYM(S)0-1 TH"N 260
290 AS=2 IF31 091 F61 05[1CLR1 FSIO05S1F7 105 BLKI IF210502 [F1I CONGRATULATIONS [F8 IFS I You are finishedIF81 with this'
300 AS=AS+' rogram. 1F81 IF8I Call instructor. IF11 IF2I0823Pu11 trigger to continueIF3100"
310 GOSUB 30 00LS=0:POKE 198,0:RESTORE:GOTO 90
1000 HVO):0:S1:32768:S2=3:TA=:S:E=0:POKE 940 160:POKE 942,100
1010 AS='IF3109jF6100JF5j13IF71001CLRI(BLKjIFfjIF21070IFirst 3 shots !F2 I0503establish zero.'
1020 AS=AS+IF210lO5Aim center of sass.IF2IO5l7White dot showslIF2ll3l9center.':GOSUB3000
1030 POKE 880,3:S3=24:GOSUB 5430JFOR Z:12196 TO 12199:POKE Z,15:NEX? Z
1040 POKE 1524,1:AS:'F210723(Pull trigger to continue) IF31 00" :GOSUB 3000
1050 IF PEEK(56321)k247 THEN 1080
1060 GET AS:IF AS0WI THEN 1050
1070 TN:-1
1080 GOSUB 3200:IF WI=0 THEN 1110
1090 AS='IF3IO9fF5IOOIF7IOOIF1I(GRNIIF21O9O4Tbere is noIF2IO6O7vind while youIF2IO4l0are establishino'
1100 AS=AS+'IF21O9l3shot group .ILGRNIIF1I':GOSUB 3160
1110 BC=0:POKE 899,42:PCKE 883,60: POKE 838,0:FOR Z:834 TO 837:POKE Z.0:NEXT Z
1120 OX=O:OY=0:POKE 838,O:POKE 889.0:POKE 890,160:POKE 891,40:POKE 892,180
1130 POKE 823,0:POKE 824,0:POKE 821,17:POKE 822,0:SB=9:GOSUB543Q:GOSUB 3200:S=0
1140 IF (SOO) AND (S031 THEN 1180
1150 FOR 1:0 TO 3:SD(Z,36)=0:NEXT Z:PS=INT(S13)
1160 AS:'IF3I091CLRIIFSIO0(FSIO00FII IVHTIIF2I12O9ASSUKE AIF2i11I12SUPORTEDIF2I1215POSITIONIF1I'
1170 GOSUB 3160:GOSUB 3010
1180 POKE 876 0:POKE 877,204:X=((INT)RND(1)s75Ha12)+71:IF TN THEN X:165
1190 POKE 5f2l5,X:GOSUE 3200:POKE 933,0
1200 Z=-20352:SB0=:GOSUB 5440:POKE Y+21,0:IF Z=128 THEN 1180
1210 N:FNV(907):N:N+(N)128Ia(N-128k:GOSUB 3020
1220 IF S)2 THEN 1250
1230 X1:(X+11)-FNV(847J :Y1:165-FNW(849( :OX=OX4X1:OY=OY+Y1:SD(1,SI:Z
1240 IF (XI)-73) OR %'X1(-148) OR (Yl)-171 OR (yI(-471 THEN BC:1
1250 SD(0,36)-SD(0,361+SD(0,Sk:SD(2,36)=SD(2,36(+SDt2,S)
1260 GOSUB 3200:IF S02 ThEN 1410
1270 BC=0:IF BC=0 THEN 1330
1280 AS='fF3fO9ICLRIIREDlfFSIOOrF7IOOIF1IIF2IO2O41nvalid shot grouWf2l IlO7trv ai~ain":IF H%(01=0 THEN'.300
1290 AS=AS+IF2IO3l0or check lightpentF2lo5l3mount alianmentIF210O 86 'see manu'al
1300 AS=AS+hIF1IILGRN1 .:H%(0):1:GOSUB 3170
1310 If BR THEN Z:1:GOTO 130
1320 GOTO 1110
1330 OX:INT((OX/3I+1I:OX=IET(OX/2jt2:X:-OX-(OX(0iI65536
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1340 OY:INTI (OY/3)+0.5) :Y=OY-iOY(0) k65536
1350 POKE 834,FNb1Xh:POKE 835,FNVHIXhPOKE 836.FNL1Y):P0KE 837,FKHIY)
1360 SD11,01:SD(1,0(:SYS 3236:FOR Z=0 TO 2:SD(1,36(:SD(1.36)+SD!1,1Z
1370 SD(3,36k=SD13,36HfSD[3,Z):NEXT Z:Z=I1:GOSUB 4740:IF CRS=CRS(5) THEN 1410
1380 AS:'tF3IOSICLRIIF5iOOIF7I0OIFlH1WHTishot group'+CRS+*ISWLCIILB[LUIIF210304Would vou like LoIF2IllO71cry fer a'
1390 AS=AS+IF2lO8i~better zero?1F3 (08'
1400 GOSUB 3000:S8=I5:GOSU8 5440:POKE 53265,43:IF Z THEN 1110
1410 S:S+1:IF SO3 THEN 1140
1420 SB=D:GOSUB 5460
1430 RETURN
1440 IF CL=2 THEN 1490
1450 Z=0:SB=:G:OSUB 5470:S8=6:Zz1:GOSU8 5470
1460 AS'"IF3IO9ICLRI F51OOIF7IOOIF1I (GRNI IF2IO2O3Use the non-f irino'
1410 AS:A+'F2IO406hand as a pivot. lF2102O9Smoothly track theIF2I'0412target by moving'
1480 AS=AS+'fF2IO415your upper body. IF11HLGRNI ':GOSUB 3170:GOTO 1500
1490 Z=1:SB=3:GOSUB 5 470:SB=6:Z=2:GOSU8 5470
1500 A$='(F3109!CLRUIFJltGRMIIF2(100110 targets IF21 0105Feedback after each [F211507shot. 1F21 11llStandard:'
1510 IF C6=2 THEN 1540
1520 AS=S+IF2IO413Smooth track and(F2IO6l5proper lead on1F2106173 of 5 targets'
1530 GOTO 1550
1540 AS:AS+'IF21 O3l3kpply p roper trap IF2 I 0l5lead for 3 of1F2111175 targets'
1550 AS=AS+'1F2I02l9in each direction. IFlI':GOSUB 3160:TNz8:TA~l8
1560 POKE 53265,43:POKE 876,0:POKE 877,204:POKE 883,200:POKE 838,0
1510 AD=16325:FOR 1=0 TO W:OKE AD,4:AD=AD+1:NEXT I
1580 FOR I=0 TO W:OKE AD, 16:AD=AD+1 :NEXT I
1590 POKE AD,255:POKE 823,18:POKE 824,0:POKE 821,0:SB=6:GOSUB 5430
1600 POKE 899,42:KV=-1:S1=32768:S2=3:IR=-32640:GOSUB 5360:GOSUB 5370
1610 H=0:RP=0:GOSUB 3070:POKE 53280,0:Z=0
1620 S=PEEK(8381 POKE 889,0:POKE 890,160:POKE 891.40:POKE 892.180:POKE 900,255
1630 GOSUB 3010:AS:'L='+STRS(CL)+']T='+STRS(S41).'1R='+STRSIRP)P
1640 GOSUB 5230:AD=FNW(876):PO=6:TF=PEEK(AD+9)t2
1650 IF PEEK(AD+81)127 THEN TF=-TF:PO=-PO
1660 Y=PEEK(AD+2) :TJ=PEEK (AD+Ilk TJ=TJ+ (TJ)127) 1256:JOKE 121;+S'8,RP
1670 GOSUB 4020:POKE 933,128
1680 Z=IR:SB=0:GOSUB 5440:POKE 878,0:IF Z=128 THEN POKE V+21.0:GOTO 2060
1690 IF PEEK(900)=255 THEN SYS VH:GOTO 1810
1700 AS='miss*:lF PEEK(9001<128 THEN AS=*hit'
1710 AW:'F210123IF11IBLKI '"1 2) +AS:GOSU8 3000
1720 GOSUB 4040:IF Z=128 Tht..
1730 IF ICR%101P3) AND (NE=CL) THEN H=H+1
1740 IF ICR%(11)31 AND (NE=CL) THEN P=H+16
1750 IF KE=CL THEN 1820
1160 8$ =*tracked':IF KE=2 THEN BS='tra pped'
1770 As=:'F3j09ICLR1tF5I001F71001Fl IIF2I2041GRKIOn the last targetIF2IOOO7you (REDI'+BS+'IGRNI. Try toIF21O2lO(REDI*
1780 BS= IC/RT~trap":IF KE=2 THEN BS='track'

19ASAS+ S +'GRNI every targetlF2lool3for the rest of this'
2800 AS=AS+' F P02(O6practice exercise. IFII':GOSUB 3160
1810 POKE 838,S:Z=FNV1876)-17:POKE 876,FNL(Z):POKE 877,FNH(Z):GOTO 1620
1820 S=S+1:POKE 838,S:IF SI50INTIS/5) THEN 1620
1830 N=5:Z=I1+H%(l(*8:Z4=1:GOSUB 4500
1840 k$='lF3I09IF6100IF5I0O(F71001CLRiLBLUI(SVLCIIF1IIF211303Summsary'+'(GRNgIp210306Standard: Good or'
1850 IF Ch=2 THEN 1890
1860 AS=AS+'IF21010SExcellent Track andIF2IO6l0lead on 3 of 5'
1870 AJ=AS+*IF211212tarqets.IF2I0915Your Score: 17210017Ssooth Track:'
1880 ASzA$+STRS(H AND 151W of 5IF21O819Lead:'+STRSIINTIHI16)H+' of 51F1IILGRNI':GOTO 1910
1890 AjA+ 2I00Eclln lead on IF2105103 of 5 targets. IF2lO9l3Your Score:1F211215'
1900 AS=AS4STRS (INT(H11611+' of 51FlI1(LGRNI'
1910 GOSUB 3170
1920 IF ((R AND 151)2) OR (CV=2)) AND (INT(H/16)(21 THEN 2050
1930 GOSUB 3090:AS='1F3109IF61001F5100(F71OOICLRI IREDI ISWLCI IF1(1F210407You did not seetIF2Oll10the standard.'
1940 AS:S+IF2IO213frepare to refire.(FlI ILGRNI':GOSUB 3170:BC=2
1950 IR:-31616:RP=RP+1:AS:'173(09IF6100(75100(F7IOOICLRIIGRNI ISVCIF1I'
1960 IF CLOI THEN 2010
1970 AS:S+MFIOlO2or a smooth track, IF2IO2O4imove your rifle at'
1980 AS=AS+'F2IO3O6the same speed asIF2IO2O8the target. trying'
1990 AS=AS+' F21O0l0to keep the trailingIF2IO4l2tip 'of the front'
2000 AS=AS+ F2(00l4sight post at target fF2lIo5l6center of oass.IF1(':GOTO 2040
2010 AS=A+'F2I0202T (REDItrapIGRNI , aim ahead IF21I0lO5and vait for target'
2020 AS=S+IF21OOO8center mass to reach IF21I0lllthe nearest edge of'
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2030 AS=AS+IF2105l4the front sight tF21l517post.tIF11V
2040 H=0:GOSUB 3160:GOTO 1620
2050 IR:-32640:BC:BL:TA=TA4l:IF S(10 THEN 1610
2060 LS=ILS-(Z0128):RETURN
2070 IF CL03 THEN 2110
2080 Z=3:SB=6:GOSUB 5470:AS=:1F3I09ICLRIIF5I00fF7I00IFlIiF8U(F8IIGRNlYou &ay either track'
2090 kS=AS+'or trap targets. butICIRTlin harder exerciseslF81 1anY shooters 'find a-
2100 AS=AS+ IC/RTlaixiure of both IF81IfC/RTIeethods vorks best .'iF1I LGRNV *:,JSUB 31710
2110 AS:'jF3IO91CLRIJF5IOOJF71OOIF1ILLBLUJIF2j100118 tarcetslF210lo5Feedback after each IF21 1607shot'
2120 AS:A$+'IF211lllStandard:IF2IO2l3Hit 2 of 3 targets[FP2I07l5at each speed'
2130 AS=AS+'IF2IO717and directionlFll":GOSUB 3160
2140 TN=CL+4:POKE 53265.,43:POKE 876,0:POKE 877,204:POKE 883.200:POKE 838,0
2150 AD:16325:%=1CL-3)13:FOR I=0 TO 5
2160 FOR J=0 TO 2:POKE ADZIT12+I/1IT(/)t4A=D1KY J,I
2170 POKE AD,255:POKE 823,18:POKE 824.O:POKE 821.0:S8=6:GOSUB 5430:POKE 899.42
2180 KV-:I37$S=:R-24:k(L2*-:OU 5360:GOSUB 5370
2190 FOR 2:0 TO 4:D2%1Z,0)=0:D2%(Z,1)=0:NEXT Z
2200 H=0:TA=TA+1:RP=0:GOSUB 3070:POKE 53280,0:Z=0:IF TA)ICL1-1)'8-3 THEN 2440
2210 FOR 2:0 TO 4:D2%Vl,2)=0:D2VIZ,3)=0:NEXT Z
2220 POKE 889.0:POKE 890,160:POKE 891,40:POKE 892,180:POKE 900.255
2230 S=PEEK1838):GOSUB 3010:AS:'L=:+STRS(CLj+JIT='+STRS(S+11+'IR=:+STRS(RPI
2240 GOSUB 5230:AD=FNV(8761
2250 PO=6:TF=PEEKIAD+9)12:IF TA)=36 THEN PO=TF:REN 185M4 6 MPH
2260 IF PEEK(ADf8))127 THEN TF=-TF:PO=-PO
2270 Y=PEEK(AD+2):TJ=PEEK(AD+11k:TJ=TJ+ITJ)1271t256:POKE 12+7+S18,RP
2280 GOSIJE 4020:P0KE 933 128
2290 Z:IR:SB=0:GOSUB 5446:POKE 878,0
2295 IF 1=128 THEN POKE V+21,0:GOSUB 4845:GOTO 2440
2300 IF PEEK(900)=255 THEN SYS WH:GOTO 2370
2310 AS:'miss*:IF PEEK1900)k128 THEN AS='hit'
2320 AS='1F210123IF1IIBLKIV+CHR$(142)+AS:GOSUB 3000
2330 IF PBEKL900)=255 THEN POKE 907, PEEK (829) :POKE 908.PEEXI8)D)
2340 IF PEEK(900)k128 THEN H:H+1
2350 GOSUE 4040:FOR 1:0 TO 3:D2%(I,1+KEl:D2%(I,1+KEI4CR%(Ik NEXT I
2360 D2%(4,l+NEk=D2%(4,I4NEf1+:IF Z=128 THEN GOSUB 4845:GOTO 2440
2370 S=S41:POKE 838,S:IF S/3{)IXT(S/3) THEN 2220
2380 N:3:Z=IlfH%(1l18:Z4=l:GOSUB 4500
2390 IF 5)1 THEN 2420
2400 GOSUB 3090 :IR=-31616: RP:RP+1 : H=:0AD=I I+PEEK (8 38) 18
2410 FOR 1:0 TO 2:POKE AD, 255: AD=AD.8: NEXT Z:GOSUB 5210:GOTO 2210
2420 GOSUB 4845:IR:-32640:BC=BL:GOTO 2200
2440 A=Z:GOSUB 4850:LS:LS-(A0128) :RETURN
2450 l:3:SB:6:GOSUB 5470:AS='IF31O91CLRI IF5100IF71O0iF1IlILBLUI IF21040336 tized targets IF2IlO0lReDlay for'
2460 A$:AS+I1F2Ij0909isses only IF2Illl3Standard: IF21I01l5Hit 8/12 stationary'
2410 AS=k$4'tF2IO4178it 16/24 tovinglFll':GOSUB 3160:RP=0
2480 POKE 53265,43:GOSUB 5370:B:0:E:35:l:B*256+E:SB:21:GOSUB 5440
2490 IR:(CH=0)*3264041CH=:1j30592f1CH=2)128544H(CH:3)a32640
2500 FOR Z=8 TO E:11:PEEK(16325+%):IF %1)29 THEN POKE 16325+ZZ1-6
2510 NEXT Z:POXB 821,0:POKE 823,18:POKE $24,0:SB:6:GOSUB 5430:$1=37445
2520 S2=3:GOSUB 5360:FOR %=I TO 10:FOR 11=0 TO 2:D2%(Z,Z1I=:0:EXT 11,1
2530 I:0:POK1 876,0:POKE 8177204:POKE 883,200:POKE 933,128:Z=32
2540 I:I+1:IF 1)36 THEN F:-1:GOTO 2590
2550 IF Z=32 THEN GOSUB 3010
2560 GOSUB 4580:POKE V+21,0:IF Z=128 THEN 2590
2570 IF 2=64 THEN SYS WH
2580 GOTO 2540
2590 A=-2 11Z:128):POKE 53265,43:N=PEEK1838):IF N=0 THEN 2610
2600 POKE 83,6A=1601L1I50I701BU SLII210~say Level 7':GOSUB 5000
2610 IF A=0 THEN GOSUB 5210:RP=RP+1:GOTO 2480
2620 LS:LS+(k AND 1):RETURN
2630 IF CL09 THEN 2670
2640 AS:IF3109ICLRI IF51O0iF7IOOIF1I ILBLUI IF21100340 targets (F2l1110740 rounds'
2650 AS=AhS4IF2IllllStandard:IF21O0l3Hit 10/14 stationary IF2lo4l.Sfit 20/26 sovinalFli'
2660 GOTO 2690
2670 AS:'IF3IO91CLRI IFSICOOF71OOIFIIILBLUlIrF2I100330 targets1F21O9Ol'+STRS(RNI+ rounds'
2680 AS=A$+lIF21ll1IStandard:1F210113Bit 7/10 stationary fF210415Hi t 15/20 movinclF1li
2690 GOSUB 3160:RP=0:Z=RNflCL=9)1(RN-401 POKE 899,Z
2700 POKE 53265,43:GOSUB 5360:GOSUB537O
2110 IF CH=3 THIN IR:-(CL=8)12688-ICL)81*4736:GOTO 2730
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2720 IR=-1CH=0) 1640- 1CH=11 2688-iCH=2)'4736
273 Z=- (CL=S) 1634- (CL=9) -1198- (CLI10t2011: POKE 823,FNL(Z):POKE 824,FNH'2)
2740 Z=-fCL=8) 11298-)CL=9) 12011-!CL=10) 12574:POKE 821.FNL!Z) :POKE 822,FNH(2)
2750 SB=9:GOSUB 5430:S1=38042:S2=7:POKE 933.128:POKE 876,0:POKE 877,204
2760 POKE 889.0:POKE 890.160:POKE 891.40:POKE 892,180
2770 POKE 838,0:POKE 883,60:POKE 934,O:POKE 935,0
2780 GOSUB 3010:AS=*L:+RIGHTS(STRS!CL)k2)4'JT= ]R='+STRS(RP):GOSUB 5230
2790 Z=IR:SB=0:GOSUB 5440:POKE V42l,0:A=-2*(9=1281
2800 POKE 53265,43:N=PEEK1838):IF N=O THEN 2820
2810 AS='fF6I00ICLRIfF5I00)F7I001LBLUIISWLCI)F2I120lSuamary: Level*+STRS(CLI:GOSUB 5000
2820 IF A=O THEN GOSUB 5210:RP=RP+1:GOTO 2700
2130 LS=LS4(A AND 1):RETURN
3000 ASAS:SYS 49182:RETURN
3010 POKE 253,FNL(S1L POKE 254,FNH(SlP OKE 25l.S2:SYS SC:RETURN
3020 SDIO.SI:-1:IF N)6 THEN SD(0,SW=N-451,256+iN-7):IF N(45 THEN SD(O.S)=N-'7
3030 SDi1,SI:SD(0,S)
3040 SD(2,S)=-1:IF N)5 THEN SD(2,S):N-6)*2564iN-fl
3050 POKE 785,FNL(MAI:POKE 786,FNH(KAk:Z=USR(S)
3060 RETURN
3070 H%(1)=PEEK(838):H%(2=PEEK(876):H%(3):PEEK(877):H%(4):PEEK(889)
3080 R%5=EK80:%6=EK81:%7)PE(9)H()PE(9)RTR
3090 POKE 838,H%(l1kPOKE 876.H%)21:POKE 817,H%(3):POKE 889,H%(4)
3100 POKE 890,H%(5k:POKE 891,H%(6):POKE 992,H%(7):POKE 8993W%) :RETURN
3110 Z4-T))(N(A2-N(T/)2:5JI))IJO AND (MEOWH
3120 Z=INTCSD(J,S)4.5):POKE 823,Z4:POKE 824,Z5:SB:27:GOSUB 5440
3130 CRS:CRS(Z):CR%(J)=Z:IF (CLOO) OR (NU=0) THEN RETURN
3140 B$:STR$(39-LEN(STRS)SDIJ,Sf)j):B$=RIGHTSIES,2)
3150 CRS='IFlI IF2I2499'+KIDS(CRS,6,10)+'1F811F21'4BS4'99'+STRS(SD(J,SH)+'IF8IfF1I':RETURN
3160 AS:S+IREDIIF210723(Pul1 trigger for targets) IF3100' :GOSUB 3000:GOTO 3180
3170 ASWA+'F210723(Pu11 trige to continue)IF31I00,:GOSUB 3000
3180 BR=RND(l):BR=O:IF PEEK(5621)=127 THEN BR=-1:GOTO 3200
3190 IF PEEKf5632H)0247 TREK 3180
3200 IF PEEK(56321)[0255 THEN 3200
3210 RETURN
3220 LLL:k$'F09F1 1CRF50F7OFlLBlF210LVLF179:SSR(L:rtC=110
3230 IF CL=10 THEN BS=*IC/RT110'
3240 AS=ASfBS+"lGRN1lF2100I4*:GOSU8 3000:POKE 823,CL:S8=3:GOSUB 5430
3250 IF CL(3 THEN AS=':GOTO 3300
3260 IF CL(7 THEN 3290
3270 ASWIF2I01l7Moving & stationary targets presented'
3280 AS=AS+'IF210418at random fro& 50 to 300 meters":GOTO 3300
3290 A$='IF210617S~owv medium i fast targets IF211ll8fros left & riaht'
3300 AS:AS+'ILGRNIIF2FO723(Pull trigger to continue)1F3100':GOSUB 3000
3310 IF PEEK(56321):247 THEN RETURN
3320 IF PEEK(56321)k127 THEN 3310
3330 GOSUB 3350:IF LS=O THEN RETURN
3340 GOTO 3220
3350 POKE$ 53265,43: POKE 53272,31:POKE 198 O:AS=' IF61 00(F51 00[F7 I001CLRI IGRNI Level order:'
3360 k$:AS+'IGR 1IIF2I3299ARI9112IGRNIIF8V*:FOR =14 TO 10:AS=AS+CHRS)30+1Z=LS)*2)
3370 81=":IF LV%(Z)()-1 THEN 8S=STRS(Lfl%(Z))
3380 AS:AS+3S: NEXT Z
3390 REX Aj:AS+4 IFSII[GRXNIWind speed: ',IF (WI AND 16) THEN AS=AS+" Variable'::G0T03420
3400 REX AS=AS+STRS~((V AND 711 5W4 MPH ":IF ((VI AND 71=0) THEN 3420
3410 REM BS=STRS(INT(VI/32)+l):BS:'0'4RIGHTS(8S.1):AS=kS+'IF4I'.BS
3420 ASzAS+*IBLKIIF8I(F81':GOSUB 3000:POKE 253,1:POKE 254,10:POKE 823,0:SB:3:GOSU8 5430
3430 Aj'F1BU D: Yieu Moving Target DesolF8) L: Change Level Order)F81V
3440 AS=AS+' 1: New firer(F81':RE' V: Set Wind SoeedIF8i'

345 AS$CHRS(l584(CHz3),4):AS=AS+8 C: Set Crosihair status for Levels 7-IOILBLUI'
3460 AS=A01,P: Light Pen Mount Ad justmentiP1F~llF)
3470 IF NU THEN A$=AS4'IGRNI (Pretest diagnsi crsaenmrcf8
3480 IS= number or letter':IF LS=0 THEN W :'etter'
3490 AWS:ASIF21 0023 (RID ISelect *+BS~w & press RETURN IL8LUI (F8) I F3100':GOSUB 3000
3500 ASz":GOSUB 5270:Z=INT(VAL(ASHj
3510 Iz1:IF MI() OR (Z)10) OR (LS=0, THEN 3570
3520 IF LV%(I)o)Z THEN I=I+1:IF 1(11 THEN 3520
3530 IF 1(11 THEN lS:I:8Gz0:R1TURN
3540 POKE 53265,59:POKE 823,2:POKE 824,23:POKE 253.0:SYS CO
3550 Aj='fF21001OThe level you choose must be in thefFlicurrent sequence.1F81(F81*
3560 A S AS+'Press RETURN to continue':GOSUB 5270:GOTO 3350 C3
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3570 IF AS="jJ THEN GOSUB 1420:RETURN
3580 IF AS="NU' THEN NU=NOT(NUI:GOTO 3350
3590 IF AW:N THEN LS=0:RETURN
3600 IF ASWL" THEN 37160
3610 I=1:AS=*(F3IQ9(CGRI(GRKIChocse level order: (FBI (F8ITyoe a nlumber il-lO) for the desiredIFS1,
3620 AS:S+'level, in the desired order of (F8( presentation*. Type 0 and press(P8V'
3630 AS=AS+*RETURN when done.(F81(F81IF1 1BLI
3640 FOR 2=1 TO 10:ZS=STRS(Z1:IF 9(10 THEN 25:' '#25
3650 A$:AS+ZS+*: '+hIF81':NEXT Z:GOSUB3000
3660 ZS:STRS(1+6,':ZS:RIGHTSIZS,LEN(ZS)-1):lF 1(4 THEN ZS:'0"+CHRStI+54)
3670 A$=:IBLuEIIF2Io4*+zs:GOSUB 5270:IF (2(0) OR (2)101 THEN 3660
3680 AS= ILBLUI (F21040+ZS+' IF210599"+STRS(Z):GOSUB 3000
3690 IF 2)0 THEN 3720
3700 IF I:1 THEN 3350
3710 FOR 21I TO 10:LV%(Zl=-1:NEXT Z:GOTO 3730
3720 LV%(I(:2:I=1+1:IF 1(11 THEN 3660
3730 AS=O(GRNI(F210018Is everything correct (type Y or N andiF8ipress RETJRNI'
3740 GOSUB 5270:1F ASO'Y* THEN 3610
3750 LS=-(LS)O(:GOTO 3350
3760 GOTO 3880:IF AS0'V' THEN 3880
3770 AS:'F31091CLRI Wind Effects:(F81IFS(Type a number (1-3) for wind soeed:(F81!F8I*
3780 AS=A$+" 1: 0 MPHIF81IF81 2: 10 MPHIF8(1F81 3: 20 KPH(F81IFS(1F3(Ob':GOSUB 3000
3790 A$=*:GOSUB 5270:IF I(2() OR QZ3) THEN 3790
3800 WI=IZ-ll'2:IF WI=6 THEN VI=16:GOTO 3350
3810 IF WI=0 THEN 3350
3820 AS='IF31091CLRI Wind Effects:1F81 (P8IType a nuaber (1-81 for wind direction:IF81 FB8V
3830 AS:AS+2 1: IF4101 (No valueIFOlI P8! 2: (F4102 (Half value)1F8((FB( 3: (P4(03 (Full valueHIF8IIF81"
3840 A$:A$+6 4: (F4104 (Half value) fF8) fF8) 5: fF4(05 (No value) (PSI(FBI 6: fF4106 (Half value! (FBI FBI,
3850 A!S=AS+1 7:I P4107 (Full value) IF81 F 81 8: (F4108 (Half value)1F8(1 F81(F3100,:GOSUB 3000
3860 AS=":GOSUB 5270:IF (VII OR (Z)8) THEN 3860
3870 VI=VI4((2-l)132(:GOTO 3350
3880 IF=A$O)C* THEN 3990
3890 AS ' (P3)09(CLRISet Crosshair status for Levels 7-l0:fF8IIF810
3900 A!$=A$+CHRS(158+(CH(OO('4)4' 1: Crosshair appears after each shot. [FBI(LBLUI
3910 A$=AS4CHR$(l58+(CHX)1)14)+* 2: Crosshair appears only when tarqet(F8('
3920 AS:AS+o is zissed.IF8IILBLUI'
3930 A$:A$+CHRS(15Sfl+(CH2)*4)+4 3: No Crosshair on Levels 7-10.(LBLU((F8(*:GOSUB 3000
3940 A$zcHR$(158+(CH03)14)+' 4: Level 7: Crosshair after each shot.'
3950 A = A$+* Level 8: Crosshair for misses only.'
3960 AS=ASf' Levels 9 110: No crosshair.1F8((F8IILBLUlIF3100':GOSUB 3000
3970 AW:"Type the number (1-41 of your choice':GOS(JB 5270
3975 IF (W() OR (WI) THEN 3970
3980 CH=Z-1:GOTO 3350
3990 2:-(k$=BLP*):IF 2)0 THEN 130
4000 GOTO 3500
41010 REK SETUP FOR REPLAY: CALL ONCE BEFORE ANY TARGETS PRESENTED
4020 POKE 20i1,43:POKE 2042,43:POKE V+23,6:POKE V+29,6
4030 POKE V440,l:POKE V+41.0:RETURN
4040 N:FNV(907):N=N+(N)128)1(1-128):Z=IN-30)*256+(N-I):IF K(30 THEN 2:N
4050 KE:0:IF TN)6 THEN POKE 185 FNL(TK(:POKE 786,FNH(Tl(:KE=USR(Z)
4060 POKE 939,KE:IF PEEK1900)=245 THEN ME=-ME
4070 GOSUB 30 20: HI =PEEK (900)((128
4080 J:0:GOSUB 3110:Ak :'F3105(CLR((F5100(Fl('+DSSIKE.0).CRS:2S:KIDSICRS,6.1(
4090 J=l:GOSUB 3110:A1==kqWSS(KE,lI(:2l$S CRS
4100 CRS:'(F2I309942ZS+6check':IF CR% (01)2 THEN CRS='(F2I3699'42S+6oV
4110 BS=DSS(KE,2)+CRS
4120 J:2:GOSUB 3110:IS:BS+DSS(KE,3)+CRS:GOSUB 3200
4130 J:3:GOSUB 3110:TG=TG+Z:IF 11I=0 THEN CRS='1F2(3299IREDImiss1:TG=TG-Z
4140 IF (CR%(0))3lAND(CR%(l))3)AND(Hl:0) THENI ZlSzC1S13):CR%(1k3-
4150 CRS!'(F311608091F1(1F210008'+DSS(NE,.n)+CRS:AS=AS+ZlS+BS
4160 IF 11802 THEN 4200
4170 2:6+(TA)=36)1(6-ABS(TFfl:IF TF(0 THEN 2:-Z
4180 2:PSSK(903(a2,Z-23-TF:POKE V+4,ABS(FNL(Z))
4190 POKE Yt6, ((PEEK (V+16) AND 251) OR ((Z)255('-4)):GOTO 4210
4200 PO:PO+D1%(TN,0)-23:PO:PO-(PO(0)t65536:POKE 839.FNL(PO);POKE 840,FNHIPO(
4210 POKE 84l,Y+Dl%(TX,1):POKE V+5.Y+Dl%(TN.1)-25-TJ
4220 If TX(7 THEN W::GOTO 4250
4230 S1='tracked.':IF K9=2 TREEN BStratped.'
4240 A zASf'(F3I1708091VHTIIF2I090Syou +BS:2:10
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4250 GOSUB 3OOO:WS=128iTN:1)A641(TN:7)164
4260 W:EEKI(V)+)WEEK (V+1'5 AND 1)1256-TF:POKE V,FNL(X)
4270 POKE V+16,((PEEKIV+161 AND 254) OR FNH(X))
4280 POKE 823,Z:POKE 824,25-Z:POKE 253.221:SYS CO:POKE 845.!:F=-1:SYS SY
4290 IF TN( THEN Z=TN,5O:AS:'':GOTO 4320
4300 Z=INTI )2^(NT1 (TA AND 71/2)41) )I.133)/l0:AS='lF81'+STRSlZ)
4310 AS::AS+' mph lateral speed':%=- TN=7) 160-(T9=8) 175- (TN--91,125- ITH:10) 2185
4320 A$=2IBLKI IF210023'+STRS(ZW+ teterso+AS:GOSUB 3000
4330 POKE V+21,WS OR 6:AS='IBLKlIF212823IF11IRVONIreplaylRVOFIIF3100':GOSUB 3000:N=FNWI9051
4340 N:N+(N)255)t(N-255):POKE 821.N:N=N-60:POKE 833,-N*(N)0k:POKE 884,1
4350 IF IPEEK(884) AND 1)=O THEN 4380
4360 IF (PEEK(56321)=247) AND IF=0) THEN POKE 884,0:Z=0:GOTO 4490
4370 GOTO 4350
4380 POKE 823,8:POKE 824,2:POKE 253,0:SYS CO:AS=CRS:GOSUB 3000
4390 F=:Zl:1
4400 IF PEEK(56321)k247 THEN Z=0:GOTO 4490
4410 IF PEEK(56321)=127 THEN Z=128:GOTO 4490
4420 Z=Z+1:IF V(50 THEN 4400
4430 F=F+1:IF F02 THEN 4460
4440 AW:(BLK~fF212823pu11 triaqer(F2I2824to continue
4450 GOSUB 3000 :POKE ?+u2l, VS OR 1:Z:0:GOTO 4400
4460 F=0:IF TN( THEN POKE 823,8:POKE 824,2:POKE 253,221:SYS CO:GOTO 4330
4470 B1="~tracked.':IF NE=2 THEN BS'trapeed.'
4480 A 'FIF16891HIF198o +BS:GOSUB 3000:GOTO 4330
4490 GOSUB 3200:POKE V+21,0:RETURN
4500 AS:'(F3109(F6IOOICLRI IF51l3IF7IOOIBLKI':GOSUB 3000:%l:TA:Z2=0:23=0
4510 POKE 785,FNLIGP):POKE 786,FNH(GPk:POKE 940,160:POKE 942,100
4520 FOR Z5=1 TO Z4:POKE 251,FXL(Z):POKE 252,FNH(Z):POKE 810,Zl:POKE 881,N
4530 Z=USR(0) :Zl=Z1+2:Z2=Z2+PEEK(824) :Z3=Z3+PEEK(823):NEXT 15:IFZ2=OTHEN RETURN
4540 AS='IF2Il3O2Your'4STRS(Z2)+ shot(s)'
4550 IF Z3)0 THEN AS=AS4'1F211003'+STRS(%3)+' shot(s) missing'
4560 Z2=-(TN:7)*60-1TN=8)t75-ITN:9?±l25-(I'N40)t185
4510 AS=AS+'1F211404'4STRS(Z2)4' meters': BS=": IF UZ401) OR (TA{7) THEN 4575
4571 Z=INT((2(INXT((TA AND 7)12)+1))I.133)Il0:BS=STRS(Z)4' mph'
4572 IF Z=1.5 THEN BS='ICILFI'+BS
4574 Ak :AS+'1F211605'4BS:BS:'1F2112051F4107':IF (TA AND I)=0 THEN BS:'1F2126051F4103'
4575 A S A$ +BS:GOSUB 3170:POKE 53265,43:RETURN
4580 AD=FNW(876):TN:PEEK(AD43kTA=TN:IF TK)6 THEN TN=INT(TNI8)+6
4590 X:PEEK(AD41) :Y:PEEK (ADt2) :NV:(PEEK (AD+8) )0) :IF NV THEN 4610
4600 X=((INT(RKD(I)*65))S2)+71:POKE AD41,X:IF TK:1 THEN POKE AD+16,X.48
4610 TJ=PEEK(AD+11):TJ=TJ+(TJ)127)a256:Z1:D2%(TN,2):s:(ITN-1)a2)411
4620 PO=0:TF=PEEKfAD+9)12:IF NY THEN S:PEEK(AD43)46-INT(PEEK(AD+31/8)*2:PO=6
4630 IF TA):36 THEN PO=TF:REN 185K 6NPH
4640 IF PEEK(AD48))28 THEN TF:-TF:PO=-PO
4650 POKE 838,S:POKE 889,0:POKE 890.160:POKE 891,40:POKE 892,180
4660 AD:I1+StS:POKE AD47.I:POKE 900,255:POKE AD,255:GOSTJB 4020
4670 AS:'L='tSTRS(CL)t'JT:'4STRS(I)4'JR='+STRS(RP):GOSUB 5230:POXE 12+7+Sa,SRP
4680 Z:IR:SB=0:GOSUB 5440:POKE 878.0
4690 IF 20128 THEN D2%(TX,2):D2%(TN,2)41
4700 Z=Z+((WEEK (900)=255) AND (Zo12$fl'(Z-64):IF Z)63 THEN RETURN
4710 Z1:(PEEK(900)(128):Z2=NOT(Z1):D2%(TN,0):D2%(TN.0)-Z1
4720 D2%CTN,1k=D2%(TN,1)-Z2:IF 22 THEN COSUB 4040:IF 20128 THEN Z=32
4730 RETURN
4740 FOR J=0 TO 3:SD(J.36)=SD(J,36)/3:NEXT J
4750 A=S:B=Z:S=36:J=0:GOSUB 3110:AS=:IF3IOSIF61OOIF5IOOIF71OOICLRIIF1I',DSSIO,0)+CRS
4760 ZS=KIDS(CRS 6,lkJ=:1GOSUB 3110:AS:AS4DSS(0,1)+'(F2j3499 ---';.k
4770 CIS='I1F2j3049f+ZS#'cbeck':IF C1*1O))2 THEN CRS:'(F213699'+ZS'k
4780 AS=A$+DSS(0,21+CRS
4790 J=2:GOSUB 3110: AS=AS+DSS (0,31 +CRS: J=3:GOSUB 3110
4800 S:A:Z:B:GOSUB 3000:POKE 785,FXL(GP) :POKE 786 FNH(GP):POKE 251.FNL(Z)
4810 POKE 252,FNH(Z):POKE 880,5:POKE 881,3:%zUSI(d1:AS="
4820 IF PEIK(823))0 THEN AS:AS+'1BELKIIF210921'4STRS (PEEK (8231 )+' sbot~sl off scfeen'
4230 POKE 823,8:POKE 824,15:POKE 253,13:SYS CO:AS:AS+'ISVLCIILGRN)':GOSUB 3170
4840 POKE 53265,43:RETURN
4845 FOR 1=0 TO 4:D2%II,0k=D2%II,0)+D2%(I,2):D2%(I.1)=D2%(I,1l4D2%(I,3):NEXT 1
4846 RETURN
4150 IF PEEKI838kO0 THEN RETURN
4860 Z=(L-)6-C=)7-C=115(L618
4870 AS:'1F31O9ICL11IF6100(F51OOIF7)OOILBLUI lF210I0lSummiary:'.STRSIZI.'-meter tarqetsiF81 IFS)'
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4880 AS:AS+"IGRNI(F2IOS99Nuaber of targets tracked --'+STRS(02%(4.0JJ+'IF8I(FS8V:GOSUIý 3000
4890 AS=":KE=1:Z=O:GOSUB 4940:ZS=KIDS[CRS.6,fl:Z~l:GOSUB 4940:GOSuB 4970
4900 Z=3:GOSUB 4940:Z=4:GOSUB 4940:GOSUB 3000
4910 AS:(F81 (FBI IF81 IGRNI ISWLCI IF21O599Nuutber of targets trapped --*+STRSiD2%'4.1),' F2 IFS' :GOSL'5 3002
4920 AS='":NE=2:Z=O:GOSuB 4940:ZSznIDS(CRS,6,1I:Z=1:G6SUB 494N:OSUB 4970
4930 Z=3:GOSUB 4940:Z=4:GOSUB 4940:AS=AS+'ILGRNI!SVLCI':GOSUB 3110:RETURN
4940 AS=AS+CHRSI142)+'1F210899'+DSS(NE,Z) :Z1:D2%(4,KE-1I :Z:Z+(Z)2)
4945 IF Z1:0 THEN AS=AS+61F2I2999IWHT1 --- IFSI':RETURN
4950 Z1:INT(D2%(Z,ME-1)/Zl+.5k:CRS=CRS(Z1) :BS=RIGHTSISTRS(38-LENICRSH .2)
4960 Aik+I208+90RG SCSLNCS-)*F1:D2%IZ.NE-1)=Z1:RETURN
4970 AS=A +'1F2I0899l+DSSLNE,2):IF D2%14,NE-11:0 THEN AS:A4'F2129991VliT;--- IF8V':RETU?.N
4980 CRS="(F212799'+ZS+'checV':IF D2%(0,KE-1))2 THEN CRS:'rF2I3099'+ZS+'ok*
4990 AS=AS+CRS+"1FB1':RETURN
5000 AS:A$4'1F2102031LBLUIRange tERKiExposures LGRNIHits fREDI~isseslYELO; No FiresiFSO"
5010 AS=A~ +I LBLUIIF2I1499(Stationary)I F8I":GOSUB 3000:HI=O
5020 FOR 1=0 TO 5:H~(I)=0:NEXT I:SYS HK:FOR I=I TO 10:Z=I:Z1:Il50
5030 IF 1)6 THEN (6)81:I7l0(I)75I:l25I10s5
5040 Z2=PEEK 16192+Z) :Z3=PEEK(16256+Z) :Z4=PEEK(16320+ZI :AS='ILBLUlI F210299'+STRS'ZI'
5050 AS=AS+ I F211199IERNI'+STRS(D1%(I,CL-5H :H~iHIk=H%(HI)+Z2:H%(HI+2)=H%IHI+2)+z3
5060 Z4=Dl%(I,CL-51-Z4:Z4=Z4+(Z4(0I *Z4:H%(HI+4k=H%(HI+4I+Z4
5010 AS=AS+'(GRN11F2118990+STRS(Z21+w(REDlIF2124990+STRS(Z31+'IYELOIIF213299*+STRS(Z4.1:rFSV
5080 GOSUB 3000:IF 106 THEN 5110

5100 HI=H%(0):KI=H%(2):NF=H%(4):GOSUB 5410:HI=1:AS:'ISVLCIILBLUIIF2II699(Kovina)IFSV':GOSUE3000
5110 NEXT I:Z1:-24i(CL=7)-20i(CL:8)-26*(CL=9)-20a(CL=10I :H%(8)=ZI
5120 HI=H%(1):KI=H%(3):NF=H%(5):GOSIJB 5410
5130 Zl:-36l(CL=7)-301(CL=8)-40a(CL:9)-30*(CL=10I
5140 HIH()H()K=%2)H(1K=%4+%5
5150 AS='ISVLCI IF2114991REDIUNQUALIFIED':Z1:-8a(CL:7I-7t(CLV8)-10iICL:9)-7a(C[,:10I
5160 %2=-16S(CL=7)-15*(CL=8)-20i(CL=9)-15*ICL=10I
5170 IF (HV(O))=Z1I AND (H%I1))=Z2) THEN AS=*ISVLClIF2115991GRNIQUALIFIED':k=A+I
5180 AS=AS ' (FBI IF81ILROWIStationary. Tar et Standard:Rit +STE$ lZI)+* of'*STRSI11W7) ;FBI"
5190 AS:S+"Koving Target StnadHi SR(%21 4' of'+STRS(H% (8))+ILGRNI'
5200 GOSUB 3170:fETURN'
5210 ki'F19F10F10F10CR(EISLIFlF147o did not iueetIF2I07l0the standard.*
5220 ASA" WI F2I0213frepare to ref ire. IF1II:GOSUB 3160: BC=2: RETURN
5230 BS:':IF ((VI AND 17)'5)=0 THEN5260
5240 B$:STRSII(VI AND 224)/32)+1)
5250 BS=wlF213400V='+STR$((VI AND 7)15)+wIF4I0*+RIGHTSlBS,1)
5260 AS=:IHONEI IBLKI IRVONI ISWLCl +AS+BS+' IF61 00+CHRS (BC+48)+'I BLUE I' :GOSUB 3000:PETURN
5210 k$S W?+ / I C/LFI IC/LFI (C/LFI IC/LFI':GOSIJB3000:ES:"'
5280 GET AS:IF AS=" THEN 5280
5290 IF (AS:CHRS(131) 0R (LEN(BSI)2) THEN PRINT' fC/UP I :AS=BS:ZxINT(VAL (AS H :RETUJRN
5300 IF ASOCHRS(20) THEN 5330
5310 IF BSO'5 THEN 8$S4EFTS(IB$, LEN (BS) -1):AS:' IC/LF I CILFI ICILFI/IC/LFI':GOSUB 3000
5320 GOTO 5280
5330 A$=CHRS(ASC(AS) AND l27):IF (AS(00' OR IA$)Iz") THEN 5280
5J340 IF (AS~a):' AND IAS(=IzlI THEN AS:CHRS(ASC(ASI OR 128)
5350 BS=BS+AS:k$AS:AS4/[C/LFI':GOSUB 3000:GOTO 5280
5360 FOR Z=I1 TO 11+343 STEP W:OKE Z,255:NEXT Z:RETURN
5310 FOR Z=12 TO 12+343 STEP 8:POKE Z.255:XEXT Z:RETURN
5380 AS:OIF31O9IF61OOICLRIIF5IOOIF71OO':GOSUB 3000
5390 POKE 823,12:POXE 824,12:POKE 253,221:SYS CO
5400 kl!+IOEILLI:OU 3000:Z:USR IZ1+Z2'256):RETURN
5410 AS= ISVLCI IF2fO299IGRY2ITOTAL(F2111991IBRNV.+STRS(Zl)+'1F2118991GRN1'+STRSIHlU+1F2!24991REDI'+STRSKI'I
5420 AS:AS+1IF2132991YEL0I'+STRS(NF)+I[FRI':GOSuB 3000:RETURN
5430 POKE 49163,1:POKE 49168,SB:POKE 49171,32:SYS 49162:RETURN
5440 POKE 785,10:POKE 786,192:POKE 49163,1:POKE 49168.SB:POKE 49171,32
5450 Z:IJSR(ZI :RETURN
5460 POKE 49163,2:POKE 49168,SB:POKE 49171,32:SYS 49162:RETIJRN
5410 POKE 185,10:POKE 786,192:POKE 49163.2:POKE 49168,SB:POKE 49171,32
5480 Z=USRZI :lETURIf
6000 DATA 47,32,2,1,1,1.2. 23,36,2,3,2.3.3, 11,12.2,1,2.2,2
6010 DATA 11;14.2,1,2,2,3, 11.15,2,2,1,1,1, 11,16,2,2,2.1,3
6020 DATA 23,19 6,4,3,3,8, 23,24,6,7,1,6,10, 23,32,6,5,5.8,5, 11,13,6,4,5.3,3
6030 DATA 'IVHT Isitedy po 'IVHTIaiaing' ;iVHTIbreath con~i lVHTltrigqer sq','IhBLUIshot loc"
6040 DATA ilVHTisuth Trpa~cs','IVHTIlead',iWHTlbreath con%,"IHTltriqgei s5',"ILBLUIshot 1cc"
6050 DATA 'IVHTIsteady posIVHTIlead',*IVHTlbreath con','IVHTItriu ull .'ILBLUIsbot lcc'
6060 DATA 'fF21 3299 IflDlpoosr','IF2I22991ORNGIbelov avqgtF21I26991T3L01averaqe','1F2I3299ILGRNIaood*
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6070 DATA "IF212299IGRNIexcellent"
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E-PROM Addresses

ITEM COPY ADDRESS CHIP ADDRESS SIZE

Chip 0, Bank 0
STARTUP 49152 50704 32768 34320 1,553
OPENING.SCENARIO 8192 40949 35154 39514 4,361
LETTERS 57344 58788 39515 40949 1,435

Total 7,349

Chip 0, Bank 1
MLCHOBK1 32768 39229 32768 39229 6,462
CALIBRATION 16384 17212 40131 40959 829

Total 7.291

Chip 0, Bank 2
MLCHOBK2 32768 38782 32768 38782 6,015
ARM.SPRITES 2176 3199 39936 40959 1,024

Total 7,039

Chip 0, Bank 3
ARM.SCENARIO.1 8192 16191 32768 37444 4,677
ARM.SCENARIO.2 8192 16191 37445 40483 3,039

Total 7,716

Chip 1, Bank 0
ARM.BAS (1) 16384 24575 32768 40959 8,192

Total 8,192

Chip 1, Bank 1
ARM.BAS (2) 24576 32767 32768 40959 8,192

Total 8,192

Chip 1, Bank 2
ARM.BAS (3) 32768 37184 32768 37184 4,417

Total 4,417

Chip 1, Bank 3
ARM.3200 3200 7995 32768 37563 4,796
ARM.SCENARIO.3 8192 16191 38042 40959 2.918

Total 7,714

Total Size 57,910
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Lines 1-310: Main program.
Lines 1-80: Program and variable initialization.
Lines 90-130: Checks for certain keypresses and/or trigger pull.

Line 90: Runs menu if RUN/STOP key is pressed.
Line 100: Begins the program is the trigger is pulled.
Line Ii0-130: Runs the lightpen calibration program if "lp" is pressed.

Lines 140-210: Displays a text screen and initializes the arrays.
Lines 212-214: Asks the firer if telescope or iron sights will be used and
sets up the appropriate sprite.
Lines 220-240: Displays a text screen.
Line 250: Calls the zero routine.
Line 260: Calls the routine that displays the level introduction screen.
Line 270: Calls the appropriate level based on the value of CL.
Line 280: Checks to see if the program is ready to be terminated.
Lines 290-310: Displays the congratulations screen.

Lines 1000-1410: Zeroing routine.
Lines 1000-1170: Introduction screens and initialization.
Lines 1180-1190: If the @ key was pressed at line 1060, the target will
always appear in the center of the screen rather than at random locations.
Line 1200: Display the target and check for the RUN/STOP key.
Line 1210: Get the diagnostic scores for the shot.
Lines 1220-1250: Compute the lightpen offset and see if the readings are
within acceptable bounds around the target.
Line 1260: Make sure the trigger has been released and go to line 1410 if
only one or two shots have been fired.
Lines 1270-1320: If any shot was out of the acceptable bounds, the invalid
shot group screen is displayed. If this is the second time, the additional
message to see the manual is shown.
Lines 1330-1350: Computes the lightpen offset based on the center of the
three-round shot group.
Lines 1360-1370: Displays the three-round shot group and waits for the
trigger to be pulled.
Lines 1380-1410: Unless the shot group was excellent, the firer is asked if
he wants to try for a better group.

Lines 1420-1430: Calls the machine language demonstration routine.

Lines 1440-2060: Levels 1-2.
Lines 1440-1550: Introductory screens.
Lines 1560-1620: Get the appropriate targets.
Line 1630: Put up the background the status line.
Lines 1640-1670: Determine the proper sight post offset, time of flight,
and trajectory.
Line 1680: Display the target and check for the RUN/STOP key.
Line 1690: Blow the whistle if time expired.
Lines 1700-1710: Display hit or miss.
Line 1720: Call the replay routine.
Lines 1730-1740: Adds a hit to the proper counter (track or trap).
Lines 1750-1810: If the correct method of engagement was not employed,
notify the firer.
Line 1820: Add 1 to the shot counter and repeat if not time to show a
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group.
L-ine_1830: Display the shot group.
Lines 1840-1910: Show the firer's performance and the standards.
Lines 1920 -1950: Display the "You did not meet the standard" screen.
Lines 1960-2000: Hint for smooth tracking.
Lines 2010-2030: Hint for proper trapping.
Line 2040: Reset the counters and refire.
Line 2050: Prepare to shoot the second set of five targets.
Line 2060: Advance to the next level unless the break key was pressed.

Lines 2070-2440: Levels 3-6.
Lines 2070-2130: Introductory screens.
Lines 2140-2170: Get the appropriate targets.
Lines 2180-2220: Initialization.
Lines 2230-2240: Put up the background the status line.
Lines 2250-2280: Determine the proper sight post offset, time of flight,
and trajectory and set up for replay.
Lines 2290-2295: Display the target and check for the RUN/STOP key.
Line 2300: Sound the whistle if time expired.
Lines 2310-2320: Display hit or miss.
Line 2330: Handle the case of a no fire.
Line 2340: Update the hit counter.
Lines 2350-2360: Call the replay routine and update the counters for the
diagnostic scores.
Line 2370: Add 1 to the shot counter and repeat if not time to show a
group.
Line 2380: Display the shot group.
Lines 2390-2410: Restore the counters and display the "You did not meet the
standard" screen.
Line 2420: Prepare for the next group of shots.
Line 2440: Display the summary and advance to the next level unless the
break key was pressed.

Lines 2450-2620: Level 7.
Lines 2450-2470: Introductory screens.
Lines 2480-2530: Initialization.
Line 2540: Check number of shots and branch to end if done.
Line 2550: Display the background scene if necessary.
Line 2560: Call the subroutine at 4580 and branch if break key was pressed.
Lines 2570-2580: Sound the whistle if time expired, otherwise repeat loop.
Lines 2590-2600: Display the summary screen.
Line 2610: Check for failure to meet the standards and branch if necessary.
Line 2620: Update the current level pointer and return.

Lines 2630-2830: Levels 8-10.
Lines. 263 0-_2680: Introductory screens.
Lines 2690-2770: Initialization.
Lines 2780-2790: Display the background scene and call the assembly
language subroutine to handle the target scenario.
Lines 2800-2810: Display the summary screen.
Line 2820: Check for failure to meet the standards and branch if necessary.
Line_2830: Update the current level pointer and return.
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Lines 3000-5480: Supporting Subroutines.
Line 300 Display the string in AS on the graphic screen.
-ine•3010: Display a background scene where S1 contains the EPROM address

and S2 contains the chip number.
Lines 3020-3060: Set up and call the assembly language routine which
calculates the scores. Initially, the values in the SD array are the
starting (high byte) and stopping (low byte) addresses for the light pen
readings buffers. On return, they contain the scores.
Lines 3070-3080: Save certain key variables in the H% array.
Lines 3090-3100: Restore certain key variables that were stored in the H%
array.
Lines 3110-3150: Determine the appropriate word scores for the values in
the SD array.
Lines 3160-3210: Display appropriate "Pull trigger..." message and wait for
trigger pull or stop key.
Lines 3220-3340: Display the level introduction screen and call the menu
subroutine if the break key is pressed.
Lines 3350-4000: Display the menu and accept appropriate input.
Lines 4010-4030: Initialization for the replay.
Lines 4040-4490: Calculate and display the diagnostic scores and replay the
shot.

Lines 4040-4070: Call the routines which compute the scores and
determine the method of engagement (tracking or trapping) for moving
targets.
Lines 4080-4150: Get the verbal scores based on the numeric scores.
Lines 4160-4210: Determine the proper time of flight, perfect sight
offset, and trajectory.
Lines 4220-4240: Add the words "You trapped" or "You trapped" to the
string to be displayed.
Lines 4250-4340: Initialize sprites where the positions are known, set
the target area of the screen to green, display other information, and
start the replay.
Lines 4350-4490: Timing loops for displaying proper wording and showing
the replay again if necessary.

Lines 4500-4575: Show a shot group for a target at a particular range.
Lines 4580-4730: Level 7 target scenario.
Lines 4740-4840: Display the diagnostic scores and shot group for the
zeroing procedure.
Lines 4845-4846: Add the diagnostic scores and number of engagements for
the current group to the diagnostic scores and number of engagements for
previous groups.
Lines 4850-4930: Summary screen for levels 3-6.
Lines 4940-4990: Subroutines to check special cases of scoring.
Lines 5000-5200: Summary screen for levels 7-10.
Lines 5210-5220: Display "You did not meet the standard...".
Lines 5230-5260: Display the status line at the upper left corner of the
firing scenario.
Lines 5270-5350: Get input for the menu.
Line 5360: Initialize the INFOl buffer to no fires.
Line 5370: Initialize the INFO2 buffer to no fires.
Lines 5380-5400: Clear graphic screen and set the center portion to green.
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Lines 5410-5420: Used by the subroutine at 5000 to print the total line.
Line 5430: Call the assembly language subroutine in bank 1 of EPROtl chip 0
referenced by the address in SB.
Lines 5440-5450: Call the assembly language subroutine in bank 1 of EPROM
chip 0 referenced by the address in SB with a parameter in Z.
Line 5460: Call the assembly language subroutine in bank 2 of EPROM chip 0
referenced by the address in SB.
Lines 5470-5480: Call the assembly language subroutine in bank 2 of EPROM
chip 0 referenced by the address in SB with a parameter in Z.
Lines 6000-6070: Data

Lines __6000-6020: Target specific data read into the Dl% array.
Lines 6030-6050: The names of the diagnostic scores read into the DSS
array.
Lines 6060-6070: The verbal scores read into the CRS array.
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MACS Infantry Rifle Marksmanship

Line description of BASIC module

27 December 1991

Lines 1-310: Main program.
Lines 1-80: Program and variable initialization.
Lines 90-130: Keyboard/trigger-pull check.

Line 90: Display menu if RUN/STOP key is pressed.
Line 100: Begin program if trigger is pulled.
Line 110-130: Run the lightpen calibration if "Ip" is pressed.

Lines 140-210: Display text screen and initialize program arrays.
Lines 220-240: Display a text screen.
Line 250: Call the lightpen zeroing routine.
Line 260: Call the level introduction screen.
Line 270: Call the appropriate level based on CL variable.
Line 280: Check to see if program ready to be terminated.
Lines 290-310: Display the congratulations screen.

Lines 1000-1410: Lightpen zeroing routine.
Lines 1000-1170: Introduction screens and initialization.
Lines 1180-1190: If the '@' key was pressed, the zeroing target will
always be displayed in the center of the screen.
Line 1200: Display target and check for RUN/STOP key.
Line 1210: Get the diagnostic scores for the shot.
Lines 1220-1250: Compute the lightpen offset and verify reading are

within acceptable bounds of target.
Line 1260: Verify trigger release and goto 1410 if all three shots

have not been fired.
Lines 1270-1320: If an shot location is outside of the acceptable

bounds, display the invalid shot group screen. If this is

the second occurance, the firer is asked to refer to the
MACS manual.

Lines 1330-1350: Compute the lightpen offset based on the center
of the three-round shot group.

Lines 1360-1370: Display the adjusted three-round shot group and wait
for the trigger to be pulled.

Lines 1380-1410: Unless the shot group was excellent, the firer is
asked if he/she wants to try for a better shot group.

Lines 1440-2070: All levels.
Lines 1420-1447: Calls introductory screens for all levels.

Line 1440: Initializes all level variables.
Lines 1442-1443: Call level 2 introductory screens.
Line 1445: Call level I introductory screens.
Line 1446: Call level 3 introductory screens.
Line 1447: Call level 4 intruductory screens.

Lines 1450-1490: Load appropriate targets for current level.
Lines 1500-1610: Initialize variables for target presentation.
Line 1611: Call the routine to display shooting requirements for the

current level.
Lines 1615-1627: If applicable, calculate wind variables.
Line 1630: Display the background scenario and status line.
Line 1640-1670: Calculate the proper sight-post offset, time of

flight, and bullet trajectory for current level.
Line 1680: Display the target and check keyboard for RUN/STOP key.
Line 1690: Blow the whistle if time has expired.
Lines 1700-1710: Display HIT or MISS on screen.
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Line 1720: Call the replay routine.
Lines 1810-1815: If time had expired, reload the previous target.
Line 1820: Add 1 to the shot counter and repeat if not time to show

shot group for current target.
Lines 1824-1826: Display the shot group if appropriate for current

target set.
Lines 1840-1910: Display the firer's performance and expected

standards for current level.
Lines 1920-1950: Display the standard not met screen and wait for

trigger pull to continue.
Lines 1955-2060: Adjust appropriate variables for current level and

repeat necessary logic to complete the current level.
Line 2070: Advance the firer to the next level unless the BREAK key

was pressed.

Lines 3000-5480: Supporting routines.
Line 3000: Display the text string stored in a$ variable on the

graphic screen.
Line 3010: Display a background scenario where Si contains the EPROM

address of the scene and S2 contains the appropriate chip-
reference number. The chip-reference number specifies the
physical chip and bank number which contains the scene to
be displayed. The formula is: (chip#) * 4 + bank number.

Lines 3020-3060: Setup and call the assembly language routine which
calculates the scores for the last target. Initially, the
SD array contains the starting (high byte) and stopping
(low byte) addresses for the light-pen readings. On return,
the SD array is filled with the scores calculated.

Lines 3070-3080: Save certain key variables related to the current
shot in the h% array. These are needed when a target needs
to be repeated.

Lines 3090-3100: Restore the variables previously stored in the h%
array.

Lines 3110-3150: Translate the scores stored in the SD array to
text string.

Lines 3160-3210: Display pull trigger message and wait for trigger
pull to continue.

Lines 3220-3340: Display the appropriate level introductory screen
and call the menu routine if the BREAK key is pressed.

Lines 3350-4000: Display the menu and accept user input.
Lines 4010-4030: Initialize variables for the replay.
Lines 4040-4490: Calculate the display and diagnostic scores and

replay the last shot.
Lines 4040-4070: Call routines to compute scores and, if

appropriate, determine whether the shot was a TRAP
or a TRACK.

Lines 4080-4150: Translate numeric scores to verbal scores.
Lines 4160-4210: Determine the proper time of flight, perfect

sight offset, and bullet trajectory.
Lines 4220-4240: If appropriate, add the words TRAP or TRACK

to the string to be displayed.
Lines 4250-4340: Initialize necessary sprites and begin the

target replay.
Lines 4350-4490: Control and timing loops for the replay

logic.
Lines 4500-4575: Display a shot group for a target at the current

range.
Lines 4740-4840: Display the diagnostic scores and shot group for
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the zeroing routine.
Lines 4845-4846: Add the current diagnostic scores and engagement

count to previous diagnostic scores and engagement count.
Lines 4850-4930: Display the TRACK vs. TRAP summary screen. This

routine is currently unused.
Lines 4940-4990: Special subroutines required for some cases of

scoring.
Lines 5210-5220: Display standard not met screen.
Lines 5230-5260: Display the status line in the upper left corner of

the current scene and, if appropriate, the wind in the upper
right hand corner.

Lines 5270-5350: Retrieve input for the menu.
Line 5360: Initialize the INFOI buffer to no fires.
Line 5370: Initialize the INFO2 buffer to no fires.
Lines 5380-5400: Clear the graphic screen.
Line 5430: Call the assembly language routine in BANK 1 of EPROM

chip 0. The SB variable identifies the routine to call.
Lines 5440-5450: Call the assembly language routine in BANK I of

EPROM chip 0. The SB variable identifies the routine to
call and the Z variable is pa 3 sed as a parameter.

Line 5460: Call the assembly language routine in BANK 2 of EPROM
chip 0. The SB variable identifies the routine to call.

Lines 5470-5480: Call the assembly language in BANK 2 of EPROM chip
0. The SB variable identifies the routine to call and the
Z variable is passed as a parameter.

Lines 6000-6070: Data.
Lines 6000-6020: Target specific data read into the dl%

array.
Lines 6030-6050: The names of the diagnostic scores to be

read into the ds% array.
Lines 6060-6070: The verbal scores to be read into the

cr% array.

Lines 8000-9570: Supporting screens.
Lines 8000-8080: Load reticle sprite data.
Lines 8100-8270: Introductory screens for level 3.
Lines 8300-8365: Load 400, 500, and 600 meter sprite data.
Lines 8370-8430: Load 60, 75, and 125 meter sprites required by the

demonstration routine.
Lines 8450-8459: Overlay 300 meter sprite data with appropriate 300+

sprite data for proper shot group display.
Lines 8460-8463: Restore 300 meter sprite data.
Lines 8500-8710: Introductory screens for level 1.
Lines 8800-8885: Introductory screens for level 2.
Lines 9000-9350: Required standards screen for all levels.
Lines 9500-9530: Introductory screens for level 4.
Lines 9540-9570: Wind notice screen for level 4 displayed prior to

the incorporation of wind.
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MACS Basic and Assembler Program Notes

15 November 1991

BASIC BURNING PROCEDURE:
-------------------------------------------------------

: If the BASIC program changes size, the end-of-BASIC
value must be updated in the STARTUP.TXT program.

------------------------------------------------------- +

poke 56, 31
load "PROMO*", 8
run
poke 44, 64
poke 16384, 0
load "ARM.Z", 8
* 16384, 24575, 0 , 230, 6
* 24576, 32767, 8192 , 230, 6
* 32768, 40959, 16384, 230, 6

Reserve BASIC-safe memory for PROMOS before loading.

poke 56,31
load "PROMO*",8
run

Reset pointer to start of BASIC text. The start of BASIC
text must match the parameters for BASIC as defined in the
STARTUP.TXT program (16384). This MUST be done because the
program will be tokenized when loaded and all references
will be "hard-coded".

poke 44, 64

poke 16384, 0

Now load the BASIC program.

load "ARM.AL",8

PROMOS burn commands follow. (assuming 12.5 volt chips)

* 16384, 24575, 0 , 230, 6
* 24576, 32767, 8192 , 230, 6
* 32768, 40959, 16384, 230, 6

CHIP BANK MEMORY LOCATIONS:

(0) 0 start of BANK 0
(1) 8192 start of BANK 1
(2) 16384 start of BANK 2
(3) 24576 start of BANK 3

BASIC ROUTINES:

gosub 3000 Display a$ on graphics screen (LETTERS). If function keys
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are included in the string to be displayed, they will be
interpreted in the following manner:

<Fl> toggle size (lx or 2x)
<F2> (+4 bytes) set cursor position (column row)
<F3> (+2 bytes) encoded bits

bit 0 (1) set=blank screen clr=unblank screen
bit 1 (2) set=text mode clr=graphics mode
bit 2 (4) set=upper case clr=no change
bit 3 (8) set=lower case clr=no change

<F5> (+2 bytes) screen color
<F6> (+2 bytes) border color

<F7> (+2 bytes) character color
<F8> insert carriage return
* Also accepts color, cursor keys, and clear keys.

gosub 5430 Call a specific assembly language routine via MLCHOBKI.
The SB variable denotes the desired routine:

SB ASSEMBLY LANGUAGE ROUTINE

0 ctrmov
3 descrp
6 random

9 dodata
12 rekeep
15 yesno
18 getxy
21 rndize
24 exptar
27 criter
30 yesno2
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