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Abstract

The applicatlon of computer technology to problems in
the arts is a relatively uﬁexplored area, This project is
concerned with the use of computers in the fleld of dance
notation as well as the use of computers for the coneeptual-
ization of movements., A computer based dance notation sys-
tem will be more useful than any of the éxisting notation
gystems beecause it is based on an animated figure, rather
than a symbolic system, The method of controlling this Lig-
ure is one of the major goals of this project. A system
rmist be developed which 1s useful to the choreographsr and
compatible with present computer techmology.

This same notation system ean be used to aid in the de-
sign of movement for choreography and animation., The way
one approaches choreography and various kinds of movements
can be alded by the analytlcal power of a computer, New
kinds of movements can be explored which .would be hard to

visunalize without the aid of a computer.



Notation

What 1s dance notation and why is there any need for
it? A dance notation is a system or technique for record-
ing either on paper, film, video or computer the motion of
dancer(s). Musical notation is used to record and compose
sounds visually in the same way a dance notation system is
used to corpose and record movement, A dance notation syas-
tem enables the dancer or choreographer to.reéd and recon-

struct a dance or movenent.

There are presently several notation systems in use,

i:h{3 main ones are the Labanotation, Sutton and Benesh sys-
tems, The practlce of videotaping dance 1s also hecoming
very popnlar for recording dances, The primary one used to-
day is Labanotation, invented by Rudolph Laban in 1930, It
works by using a system of symbols and a chart which repre-
sents motion of the various body parts, ) (sse illus. 1)
It takes a'highly trained person to notate a dance with this

system. It also takes a trained person to read the nota-

tions and translste them into motion.

There are hundreds of different symbols in Labanotation,
each one representing a specific movement or body part. The
complexity of a fully nctated score is guite unreadable to an

untrained person, Although the symbols are organized into a
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logical framework, Labanotation is just too complicated for
most daneers and choreogrephers., Dancers simply do not
want to go through the effort of learming the notation sys-
tem even though there 1s a strong push on the part of the
Dance Notation Burean (@) to achieve Labanotation literaecy,
Many dsneers, choreographers and people Involved in dance
feel that a more direct and less symboliec notation system -
is necessary, Sueh a system would show the movement in a
dynamie menner, Existing notation sﬁstems lack the eapa~
bility of expressing the quality of movement, What is
needed 1ls a zimple visual notation system which can express
accurately the complexity and quality of movement,

Video taping is an example of 2 more direct system of
recording movement. Due to its accessibility and ease of
handling taping is becoming very popular, as a recording
tool, At the present time, video taping is invaluable, be~-
cause it shows rmovement snd it 1s the most practical re-
cording device around, It is used to teaeh dancers move-
ments when they rmst learn a new dance, However, videotape
as a form of notation has some significant inadequacies.
One can not record a dance which does not yet exist, This
makes video impossible to use as a tool to aid the creative
process which should be a function of a notation system.
Even video is to be used as a device solely for recording

purpocses 1t would reguire a great deal of production work
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in ovder to adequately record the movement, Several view-
points would be very desirable as well as adeguate lighting,
equipment and technicians necessary to do a high qualiby re-
cording., Once the recording is finished it 1s fixed and can
not be altered, it is totally inflexible, Analyzing a move-
meﬁt in the detail sometimes desired can be very diffieult
with video, because the means of getting closeups and slow
motion is very limited, Also using a dancer to =snalyze the
movement cen be difficult due te the complexity of that per-
sons individual style.,

The system I am developing makes use of computer tech-
nology because I feel that this technology can solve prob-
lems of dance notation as well as give the artist a creative
tool, (See section on creativity) Com?nters have been used
for some time to ald people in dealing with complex prob-
lems, usually scientific or business, MNore recently the
artist has been getting involved in using the computer to
help deal with complex problems in the arts, This project
is one example of how eomputers can and will be used fo aid

artists in their ereative works.

A major goal for this particular project is to show
that a computer can be used as a conceptual tool for people
involved in any kind of movement work and that a computer

based notation system would be more flexible and practical
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thean existing notation systems.

The idea of using compubers for dance 1s not totally

new. Animations were produced at Bell Labs in 1966 consist-
ing of tiny stick figures moving on random paths, They
looked like skaters in a rink. (3) It was not a very elabo-
rate description of movement, but showed some of the possi-
bilities, Recently work has been done by Dr. Steven Smolier
for the Dance Hotation Bursau, With Maxine Brown he has
develored a computer graphics editor for Labanotation which
allows a notator to manipulate the symbols on a graphics
terminal, He is also working on a way to control a
stick figure via Labanotation and this aspect of his work

(%)
seems very interesting, although not yet completed,

Another person doing related work is Gideon Ariel in
Amherat, lMass, He uUses a cempubter to analyze the movements
of athletes and to prg@?ct chenges in performence based on
changes oi movement, v At Perm State Peter Cavanough is
- using computers to study human stride patterms and in Swe-
den Ingvar PFredrickson has used corputers for ten ysars to
study motion patterns of horses, All of this work shows
that computers are being used in a great varilety of ways to

deal with problems of motion,

I am presently working with stick filgures which can



show the movement in a more analytical way than a symbolic
notation system or video, An analysis of a stick figure can
be a clearer way of looking at a movement than an analysis
of a real person., With a stick figure one 1s not likely to
get overwhelmed by the detailed intricacies of an iIndividu-
al. However, this figure can express a quality of movememt
which other notation systems lack, The stick figure is ma-
niprulated and dratm on a Tektronix 11013 terminal by using a
system of simple computer commands. These figures are then
stored in the computers memory to be reecalled when needed,

(See Maonual section)

Once the figures are in the eoxmputer the Lflexililisy
of the computer system can be used, These stick figures
exist in a computer simnlatéd three dimensional space made
visible on the Tektronix terminal, The figures can be view=-
ed from anj angle and distance., The speed of any movement
or section of movement ean be accurately controlled, Lines
can be drawm which show the path the body parts travelled in
space, The viewpoints can change while the figure is moving.
Sections of the figure can be separated so that only parts
of the figure can be viewed as it dsnces. The proportions
of the figure can be changed so that a tall and/or . short
person cen be seen dancing the same piece, ZIvery aspcct of
the figure, timing, and space of the system can be varied‘to

glve the viewer a control which is totally impractical with



any other notation system. Thig analysis and recording can
be done without ever having someone physically dance. The
choreographer can use the computer as a tool to help visual-

ize and thus clarify ideas.
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Meanual

Thé notation system described below was developed on
an IBM 370/168 timesharing computer, The programs are all
written in APL, All of the major programs are contained in
a single workspace, After signing on the computer and

loading the correct workspace the system 1s ready to go.

Now a choreographer can conceive or record o dance us-
ing the system, A person creates a dance by making various
positions from the stick figure, One is presented with a
stick figure (see illustration 2) and the means to manipul-
ate it. The image may be manipulated by using a variety of
comnands, most within a control struecture, which is the
cormiand language, This language is only operative when in
cormand mode, To get the command mode Jjust type GO, Now
the following commends are available: (see table 1)

- P: The primary positioning cormand, enables you to pick
out a body part (see table 2) and choss a direction to
move the body part towards, There are 26 directions
and these correspond to the points of a 3 by 3 cube
with each cube being one direction, (see illusiration

3 and table 3) The center of the 3 by 3 cube is at
the active Joint,

R: Changes body to initial default position, (see illu
tration 2)

6]

V: PFlaces you into viswpoint mode and allows you %o
change the viewpoint in several ways,
1) Select one of the preset viewpoints, Top,
bottom, left, right, front or back,
2) Allows you to move the eye relative to where
you are by RIGIT, UP, or IN cormmands.
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Displays the active body.

Allows you to position the eye according teo absolute
X ¥ z cocrdinates,

Leé's you assign a name to the currently displayed
body.

Puts you into refining mode, PFPrompts for a body part

and one of the following directions:
HIGH LOW LEFT RIGHT FORWARDS BACEWARD

You rmist type in at least three letters for the above
directions. (see table 3)

Produces a mirror imege of the current body position.

Letts you pick another body (previousiy defined) end
allows you to work with it as the active body.

Allows you %o position the body with cursors.

Letts you spin the body around its own axis a specified
degrees, (clockwise as viewed from top)

Gives you a list of body parts and/or commands,

Gets you out of command mode,

-1 -



Following is a typiecal terminal session:

(Computer's responses in capitals)

go
COMMAND:
position
WHAT IS THE BODY PART YOU WISH TO POSITION?
la
WHERE DO YOU WANT TO MOVE TO
mf
(see illustration i)
COMMAND:
£ (for refine)
WHAT IS THE BODY PART YOU WISE TO POSITION?
rl
WHICH DIRECTION
rig
rig (see illustration 5)
rig
COMMAND:
view
WHICHE VISWFOINT OR MODE T FOR TOF, B BOTTOM, L LEFT,
R RIGHT, F FRONT, M TO MOVE, S TO STOP.
1

(see illustration 6)
s (only stops viewing mode)

COMMAND:
position

WEAT IS THE BODY PART YQU WANT TO FOSITION?
ra

WHZRE DO YOU WANT TO MOVE?
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hf
(see illustration 7)

COMMAND
eye
PLEASE GIVE THE COORDINATES FOR THE EYE
100 1000 =2000
COMMAND:
displsay
(see illustration 8)
COMMAND:
name
WHAT IS THE NAME FOR THIS PRESENT POSITION?
henryl
COMMAND:
b (for body pick)
| WHAT BODY DO YOU WANT TO DEAL WITH?
nubli0
CQMMAND:
display
(see illustration: 9)

COMMAND ¢

WHICH VIEWFOINT OR MODE T FOR TOP, B BOTTOM, L LEFT,
R RIGHT, F FRONT, M TO MOVE, S TO STOP,

£ (for refine)
(see 1illustration 10)
COMMAND

- 19 -
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position

WHAT BODY PART DO YOU WANT TO POSITION
arms

WHEERE DO YOU WANT TO MOVE?
11

(see illustration 11)

COMMAND:
name

WHAT IS THE NAME FOR THEE PRESENT POSITION?
henry2

COMMAND :
mirror

THE MIRROR IMAGE IS NOW CALLED MBOD,
(see illustration 12)

COMMAND:
b (for body piek)

WHAT BCDY DO YOU WANT TC DEAL WITH?
mbod

COMMAND:
c (for cursor position)

PLACE THE BCDY WITH CURSORS,
(see illustration 13)

COMMAND:
i (for spin)
HOW MANY DEGREES?

50
(see illustration 1L)

COMMAMD:
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Tlustrattion 12
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Iliustration 13
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name
WHAT IS THE NAME FOR THE PRESENT POSITIOH?
henry3
COMMAND:
stop
We now have three bodies to play with so lets posi-
tion them on stage somewhere, Imagine the screen as a top
view of the stage, You position the bodies by typing:
stage
(Then enter a figure name,)
henryl

(And you use the cursors to pick a point on the
stage,)

AGAIN?
T
henry2
(pick the point)
AGAIN?

J
henry3
(pick the point)
AGATN?

(see i1llustration 15)

The next step 1s o create the timing sequence for
movements, All movements are transformations from one posi-
tion to snother within a certain time span, Now we may de-
fine a seene. First you type:

scene

ENTER TIME SPAN,
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01
ENTER TRANSFORMATION.

henryl/henry2
AGATN?
J

ENTER TIME SPAN,.
1.5 3

ELNTER TRANSFORMATION,

henry2/henry3

GO TO DISPLAY?

(see illustration 16)

Wow all thatts left to do is film the position and
then you ean see the movement, In order to see any two fig-
ures transform you type:

x banima thenryl/henry2!

Where x 1s any number, It corresponds to frames per
seconds as set in the variable Ips,

One also has any of the standard graphic capabilities
of the Interart CGraphics system available to you, Several
animated films have been made which show the figure dancing.
One was of the beginning of "Nubian Woman" a dance choreo-
graphéd by John Parks.

Following is a riore technical and detailed discus-
sion of some of the fine points involved in the system,

Positioning the body parts with the P commeand is
accomplished by using a single sphere consisting of 27

points, The sphere is continuously moving around depending
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on what body part you are dealing with, The center of the
sphere is located at the joint and the radius is egual to
the length of the body part being positioned, Picking a
place to move i,e, ml or 11 picks the correspending point
on the sphere, Moving the body part is actually a trick in
that there is really no movement involved, Instead the sec-
ond point of the body part becomes the designated point of
the sphere, This makes for a mueh faster cpu operation,

A body part such as the left arm is actually three body
parts; the left upper arm (lua), left forearm (1fa), and
left hand (lh), When you position the left arm first the
upper arm is moved then the forearm then the hand., In this

process the body parts become detached and then reattached,

The refine routine (command f) works by figuring out
the 1ines of rotation and correct angle direction to rotate
the body part given one of six possible direction (high low
left right forwards backwards).

The function SSIZE is used to keep the size of the body
constant or to change the body to other proportions. The
variable sizevecl and sizevee2 are variable which contsin

lengths for the body parts,

The view roint routines are based on the following

routines developed largely by Josh Hall,
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Given an eye which 1s treated as a three element vector
you have vaw pitch and roll contrels., These 2llow you to
rotate about any of the three vectors. One can move the eye
by typing UP, where 1s distance in screen units, The func-
tion IN moves the eye towards whatever you are currently
looking at, The function RICGHT moves the eye right, The
function LOOK points the eye towards the point specified in
the delta acenter wvariable, For the dance system délta

acenter 1s center stage.

The GROUND function is used to give a2 sense of gravity.
i.e. the figure is not allowed to be off the ground or below
it. This can be turned on or off with the Gswitch, a three
element character variable 'on! or tlofft!, It is used pri-

marily in Command mode,
(see illustration 17 for differsnces)

'The BANIMA function is used to "£ill in" the positions
cr novement between the key positions. The body parts do
not shrink up as they do with a sirple linear interpolation,.
This is accorplished by keeping the length of the parts con-
stant., (see i1llustrations 18 and 19 for a ccamparison) See

illustrations 20 and 21 for additional BANTMA sxarples.

The ANAL function lets you analyze the paths which body
parts take during a trancfermation, (sec illustrations 22

and 23)
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Creativity

Rosaleo Goldberg's artiecle "The Art of Notation" shows
how many different artist-dancers have turned to notation as
a coneeptual tool, ™ Many artists have invented their owm
limited forms of notation either for a single dance or for
seversl, Artlsts such as Trisha Brown, Lueinda Childs,
Yvonne Rainer, and Steve Paxton have developed their own
notations systems to help them work out the problems of a
particular pilece, Foe example Iucinda Childs began to use
notation as a conceptual tool because it became impossible
for her to coordinate movements of several dancers similta=-
neously. "Notation, as a way of thinking out a piece and of
presenting those sbstract ideas to other performers", has

now become indespensible to her working method.

In his book "Changes" Merce Conningham predicted the

future in 1968 by saying:

"It seems clear that electronic technology has given
us a new way to look, Dances can be mads on comput-
ers, pictures can be punched out on them, why not a
notation for dance that is immediately visual?...

One would have the image (on a video screen) Next to
it on the sccond screen Images in stick-figures that
work in depth," (8)

Notation as a conceptual tool is gaining interest arong
performance artists to seript out movements, There is a

great need for a notation system and Ms. Goldberg notes,
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"Notation as yet has no general system to express
conterporary attitudes, Rather it is made up of a
series of personal systems, which limits their read-
ability to the performers themselves, Many performers
feel that the development of a general system is es-
sential, Without sueh a "thinking tocl" a "descrip-
tive tool' and even a "conversctional tool" the dif-
ficulty in using words to describe music, dance and
live performance remains," (9)

Choreographers will soon be able to have their owm com-
puters at home and will be able to put dovm ideas quickly In
a visual format, Thelr tlate night ideas! could then be re-
corded and expressed much more easily to the performers, A
computer at home 1s not a fantasy. At present there are
thousands of people with smsll microcomputers in thelr homes
and with the prieces of computer equipment going down artists

owning their own computers is not such a remote possibility.

The corputer system is set up to deal with both tradi-
tional problems of choreocgraphy and notation, It also en=-
ables the artist to use the computer as an aid to the cre-
ative proeess., As the choreographer is ereating the dance
with the computer,notation is being made sirmltaneously.

The notation is used as a practical conceptual tool. The
relationships of dancers to each other and to the spacevthey

are In can be gnalyzed more carsefully than ever before,

Given a relatively small process, a computer program,
the information one can get is phenomenal. Finding a work-
able process or algorithm is the key to any problem on a

- 43 -
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computer, particularly in the arts, One rmust be very care-
ful that this process is understandable to the computer, and
usable for the artist, The faet that the system one designs
is the interface between the artist and the machine must
constantly be kept in mind, A system which is very effi-
cient for the computer but difficult to use 1s useless., A
fully implemented computerized dance notation system can
give the choreographer a tremendous amount of information,

which can be used to aid creativity,



S%ructured Interaction

When a choreographer teaches a2 movement to a dancer
there is a dialogue between the two, The result 1s the re-
alization of the choreographer's conception of the dance,

In creating a danee on the computer, a dialogue also takes
place, This dialogue is between the computer system and

the choreographer, There is a significant conceﬁtual dif-
ference between these two dialogues., In the chorsographer-
dancer interaction the idea of a dance is directly trans-
ferred from the choreographerts mind to the dancer, In the
coreographer~computer dialogue there is an additional step.
The idea is first worked out on a computer and is then
transferred from the computer to the dancer, This added
step enables the choreographer tc put down preliminary ideas
of a rovement into a clear form which can easily be readable

at a later time,

Another aspeet to the use of a computer as a conceptual
tool is that when one is defining these ﬁositions one actu=-
ally has a dialogue with the notation, There is a rmich more
dynemic manner of interaction with a computer notation sys-
tem than any other type of notation, Having this visual
dialogue results in a clarification of ones ideas, In a
sense, this system becomes an extenazion of the choreogra-

pher's mind in that it allows one to visuaslize ideas previ-

- hE -
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ously existing only in the mind,

Onee a choreographer gets used to the way the system
operates, 1ldeas are stirmmlated by the way it acts and from
its structure., The computer-choreographer interaction has
a structure which is much more defined than that between a
choreographer and a dancer, ZThere exists a structure in
the way a choreographer works with a dancer, eonscious or
unconscious, and the result of a movement idea processed
through this structure is a dance which has the style of the
choreographer, When dealing with a system of computer pro-

grams this structure 1s very explicit,

Upon examination it becomes clear that this structurs
is built upon many substructures, Different combinations of
substructures result in different systems to work with, For
example motion is dealt with as the trensition between an
ordered series of positions, The computer can very easily
randomize this order and create a !'rendom dancet!, Another
example of a reordered substructure is the creation of ran-
dom figures, The body is put together from a series of
lines which happen to look like a stiek figure, It becomes
very 'matural! to put a single body together using parts
from many different bodies. This concept of ccmbining bodies
like parts of a tinker toy set would be very strange, for

the conception of movement, if not for a computer based struc-

ture,
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Randormess

Randomness has been a significant part of art since
Arp's and Duchamp's wood cut outs and has been experimented
with in a great variety of ways. What is randommess and
how can it be used in choreography? Randommess 1s simply
the idea that given a number of possible choices the proba-
bility of picking any one is ecual to the probability of

picking any other,

Cne way of creating a random dance is to choose a num~
ber of possible dance positions. For example, given a li-
brary of positions for a dance, (i.e, the positions of "NU-
BIAN WOMAN"), one could keep picking, at random, from those
positions and the resulting order of positions is a random
denecs, A movement of thils particular type would consist of the
exact same key positions as the original 'real! dance but
they are performed in a random order, Randormess 1s some-
thing which the computer is very well suited to deal with,
Many different random aspects are possible, The manner and
degree of randommess which you allow into the dance and fig-

ure, results in a wide variety of outcomes,
The above deseribed random dance is one method of ap-

plying rondommess. Another method is to alter the body

parts of a key position random amounts and directions. An-
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other possibility would be to let the computer generate the
key positions. This too can be done in many ways. The
computer can generate body positions without any amatomical
limitations i.e, every body part has a full sphere of move-
ment possibilities, The limitations of the body can be
programmed to enable the computef to place the body parts
anywhere within that limited range and limit specific body
parts to épecific ranges but allow random positioning with-
in that range.

Yet another possibllity comes from realizing that the
computer treats the body merely a collection of lines orga-
nized and attached in a specifiec wa&. Rendom positions can
also be created by picking subsitute body parts from a 1li-
brary of positions. For example, new position can be cre-
ated by replacing the left arm of P0S27 with £he left arm
of PosSl2, The bedy, used to substitute the parts is picked
at rendom. When this is done for the whole body (all 18
bedy parts) a rsndom position is generated, (see illustra-
tion 2li) Rendom positions can be categorized by keeping
track of the random number generated by the computer used
to create these positions. (see the number in illustration
25) Surely there are many other possibilities and this can
only show that randormess is a quality of dance particu-

larly suited to the computer,
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Tllustration 25
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A great variety of random qualities could be explored
and categorized, Without a computer suech =2n in depth ex-
ploration into randommess would probably be inconceivable

and surely impractical,
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Pature

At the present stage of development this system can not
be considered a practiecal notation tool. It should be
viewed as a rather extensive feasabllity study into the fu-
ture of computerized dance notation. As a creative tool it
can be used now, particularly in the field of random dance
or for studying the spatial relationships of people (prox-
emics). By far the primary barrier towards making this sys-
tem practical and valuable for choreographers is the lack of
a real time animétion system, refregh graphics, This would
allow the user to see the motion on the computer terminal
without having to go through the very arducus task of anima-
tion. With such ca2pability the computer's potential as a
tool for dance would be realized, I believe that the sys-
tem, as it astands now, proves thet the computer can be used
by choreographers as an extension of their mental processes
into a visual format,

The future possibilities for such a system can have far
reaching effects in the field of dance, dance notation, and
movement studies, A choreographer could have a terminal or
whole microcomputer in the studio and create the figures by
twisting some lmobs and pushing some buttons, Another way
of creating the key positions wonld be to manipulate a me-
chenical model, a manequin which would send positional in-

formation to the computer., Better still the stick figures
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could be created in real time by the computer itself sgnal-
vzing the images from two or three video cameras. The nota-

tion would be instantaneoﬁs, accurate and very readable,

Another extension of the system would be to define
movements and use them as a basis for more complicated ac-
tions, For example, if walking is defined as a set of posi-
tions with certain distances between them one could simply
pick two points and have the figure walk between them, The
entire set of ballet movements can be deflned for example
pliet, jete, or arabesque, A ballet could be created by
typing all the detalled words,..bthe verbal notation of
ballet,

Complete dances conld be created with dozens of Indi-
vidually moving figures existing in space. The lighting, as
well as the props, could be desligned and controlled in full
color. A whole theatrical experience could be concelved
tested and executed on the computer wlthout ever having to
get the dancers, lights, and musiecians, All of these vari-
ables could be instantaneously synthesized based on the
movement of the dancers, This wounld mean that individual-~
ized rusie and lighting for each performsnce could be
achieved, Thils computer execution step could become a
brand new art form in itsell, "Computer performance” or

"Cybernetic performance” art,
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Various movements c¢an be integrated from several dif-
ferent dances, new dances can be created based on a library
of movements. With the extension into 3D displays the
images produced by the computer would be seen as existing
in your "real® space, (0] The potentials of a computer

based dance system are infinite,
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Table 1

Cormands

P-===position
Vee—=view
S=m==atop
He====help
fr=-=gye
N===-name
FPew-wpefine
Re===regst
M-==-mirror
B====body pick
C====-cursor position
I-===spin



Individual Body Parts

HEe~=~head
LS====left shoulder
RS==-=rlight shoulder
SP-==-~spine
LUA===left upper arm
RUA---rlght upper arm
LFA-~-left fore amm
RFPA===right fore arm
LH--=~1left hand
RH-===right hand
LHIP-~left hip
RHIP=--right hip
IT==w=left thigh
RT==-=-=-right thigh
LOw===1eft calfl
RC====pright calf
LF====left foot
RF=ww==right foot

Table 2
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Body FPart Groups

LA====lcft arm
RA===-pight arm
LL-~~-~left leg
RL-=-~right leg
LLA--=lof't lower arm
RLA-==right lower amm
LLL~~=left lower leg
RLL---right lower leg
ARMS--both la and ra
LEGS=--body 11 and rl
HiDS-=-both 1h and rh
FEETS-both 1f and »f



Table 3

Major Positions

EF====high forward
HRF==-high right forward
HR==~-high right
HRB===high right backward
HB-==~high backward
HLB---high left backward
HL===-high left

HlF===high left forward
PH===-place high
MP-w=-middle forward
MRF--=middle right forward
MR===-middle right
MRB=-=-middle right backward
MB-==-middle baclurard
MLB===-middle left backward
ML===-middle left
MLP==-mlddle left forward
Iferm==left forward
LRP~--=low right forward
LR~===low right -
LRB-===low right backward
IB====low backward
LLB=~=~low left backward
LI====low left

LILF===low left forward
PL==~==place low
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Refining Directilons

HIG===~high
LOWew==low
LEF-==-=left
RIG===~right
FOR====forward
BAC===~=backward
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[11 AFINDS FRESEHMHT SFHERE27 LOCATIOM OF EFg
£23 LCOUNT D
[3] SEARCHIa(EOLF[2; 2 3 47 AER SFHERER7[LCOUNT; 2 3
41) /FOUMD
£4] OCTe1E™13
CL53 $(272LCOUNTLCOUNT+1 ) /SERRCH
[4] FOUMDILOC&LCOUNT
£73 OCT+1E713
v
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vLOOK{Iw
v LOOK;H
Ci1 HeAACEMTER~-AVFOINT
[2]1  He(ETEO4,xX)+(+/Hx2)%x0,5
3]  #e180x("1eX)+o0l
L4 7AW X[1]

53 FITCH X[23] ,
v
YMAKEAVEC[ 1Y
v MAKEAVEC; COUNT } INDEM;SINDEM;L] jL2FLLIjLLI; TLIMNEFDIST]
DISTD;MOVEFAC

[ FSAVE+ 0 4 FO

C21 COUMTEe] :

£33 AMGVEC18F0

[4]  MOVEVECe 18 3 rO

[5] MOVERINDEXE ]1+COUNTXD

61 L1eMATILINDEN y (THDEN+1)$]

[7] L2eMATRLINDEN, (IMNDEX+1)3]

[8]1 L1e(L2C015 2 3 431-L1C13 2 3 41) MOVE Li

L9131 ANGVEC[COUMTJel] ANGFIMND LD

[10] +(182COUMT&COUNT+]) /MOVER

[11] MEMAMGVEC+AMGVED

[12] AHGVECEAMGVECHINTHO

[13] COUMTe¢1

[14] RCODE FOR SIGM CHECKIMGQ

[157 LOOF 4 (0#ANGVEC[COUNT]) /DOIT

[146] =(18iCOUNT&COUMT4+])/LOOF

L1721 20

[18] DOIT!SIMDEXCOUMTX?

[19] LL1+MATI[( 1+SIHDEX),SIMNDEX;]

[20] LL2&MAT2L("1+SIHNDEN),SIMNDEN;]

[21] MOVEFACE(LL2[13 2 3 41-LLi[15 2 3 41

[22]1 LL1¢MOVEFAC MOVE LL1{

[23] MOVEVEC[COUHNT};J¢«MOVEFAC

[24] TLIME& 2 4 pLLILR53,LL20253

[P5] DIS TLIME

[26] DISTieDI

[27] tLiL]l ROTL LL2

[287] LL1&LL] ROT AMGVEC[COUNT],RLIME

[29] TLIME& 2 4 pLLICR3IsLL2025]

[30] DIS TLIME

[31] DISTReDI

[32] <(DISTRL(DIST])/ENDTEST

[337 AHGVEC[COUNT]¢—-ANGVEC[COUNT]

[34] EHDTEST!3(182COUMTCOUMT+]) /LOOF
v
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PHEXTRACTIOIY
v MEXTRACT
£11 HE«EODRTL] 2 51
£21 SFeEODTLZ 4 3]
£31] LS+BODY[LE & 51
C431 RS«EKODTL7 8 3]
£33 LUA¢ERODTYLY 10 3]
Lo RUAeEODY[ 11 12 +
L7131 LFRERODY[13 14 %
cel RFACBRODTLLS 16 *
|
i1

bt fd Ll

Lel LH«EBRODTL17 18

L1011 FRH&EODY[19 20

[11] LHIF&ERODY[L21 22 1
[i2] FEHIFeRODRT[Z23 24 5]
[13] LTeEODTL2S 246 53
L14] FRT«®ODRT[27 28 51
L1531 LCeRODRY[29 30 ]
[16] FRCeRODT[3I1 32 §#1
[171 LWLFeBODT[3IZ 34 51
[18] FF&RBODY[LIF 36 51

CFITCHEI[IV
v FPITCH X

[1]1 EYEOe(3 3 £ 1 0 0 0 »(2 1 0-X)s0s 1 2 ©XeoX+180)+,xETEO

CFLOTLIY
v TEODEFLOT ROD
C1d TEOLEQDRL18 14 10 6 1 8 12 16 20 1 2 34 30 26 22
21 24 28 32 36 31
C21 TEODeTEOL,[1] BODLS 21 8 51
£33 TEODL2Z 135 16 5 3l1llel
Cal TEODL2] 12 9 1 311+0

eFUTLCOdY
v EeL FUT X
11  Le(3L)-L/C11 2[5 2 3 4]
[2] EeR(OPXIFXLF1T» (HL32I+L011) y (HL$3I+LE2T) yBL34T+LL
33
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£13
L2]

C11
£21
£33
£43

L1131

C13
£21
£33
C43
L£S1
Cé63
£71

£13
£21
L33

£43
£33
£&61

OMOVE[[]]w

Sel MOVE ¥

Le3L
SeROFEIPHELFLIy (B s 2T+L1T) s (ML 3T+LL2T) s BL54T+LL
31

VMOVSFHERELIO

MOVSFPHERE

0DIs EODF

DIeDIX2

SFHEFREQ7¢ (DI ,,DI,0I) AERSCALE SFHERED7?
SFHERER7¢(BOLF[]1; 2 3 41-SFHERED7?L1; 2 3 4]) MOVE
SFHERER7

OHDIS[OIY

MDIS Lijli
PIST&(((LI0132]-L102327) 220+ ((L10133T-L10253)x2)+( (115
41-L102341)22))%x0.,5

THEWL]]Y

FeHEW OEJ3;COUMT
OIoet

COUNT«1

GUTS | OReOEJLCOUNT; 2 3 47

OE¢ ( (OB—EYE)+(OB~ETE)[3]+-EVEL3])+EYEL]1 21,0
OBJLCOUNT; 2 3 47« (240E),0

S((14FO0EJ) JCOUHTCOUNT+]1 ) /GUTS

Fel OEJ

GHREVLOIY
FOS]¢«MREY FOS?

EODTFOSD

MEMTERACT

EODT+HE CAT SF CAT RS CAT LS CAT RUA CAT LUA CAT FRFA CAT
LFA CAT FH CAT LH CAT FHIF CAT LHMIF CAT BT CAT LT CAT RC
CAT LC CAT RF CAT LF

HEMTRACT

ATTACH

FOS{+RODT



eMAFL]e
v MAF MATD;COUMT;COUNTR; INDEX

Ci3 RESETMAFS

£21 MAT] SEODT

£33 MAKEAVEC

Ca3 AMGVECT ( (AMGVECZ(Q) /1 FANGVEC) J¢ IHTHOXANGVECT ( (ANGVEC®()) /
ANGVEC ) ]

[sS3 COUMT &1

[4] CHECKER {4 (ANGVEC[COUMT]#(Q)/DOIT

C71 $(182COUNT+COUMT+] ) /CHECKER

Cel 3DISF
[$] DOITIMDEMCOUMTXD
[10] LMEM¢gMAFPHAMES COUNTS ]
C113 ULMEMeLMEMLL 2 5]
C12] LTOeMAT2L("1+IMDENX), INDEN;]
[13] LMEM ROTL LTO
[14] eMAFHAMES[COUMT; ], '¢' yMAFHAMES[COUNT],' ROT AMGVEC[COUI
JyRLIME
[15]1 HEXTRACT
C14]1 MAFAT
L1771 2(182COUNT&COUNT+])/CHECKER
[181 DISFICOUNTR«]
[19] DISFLAT (DFRAWeMAFMAKES COUNTRS$ ]
[20] <(182COUNTR«COUNTD+1)/DISFLAY
v

TMAFFER[[]]V
v MAFFER
C13 BODT+ 34 4 AEODT
£23 HEXTRACT
£33 MAFSF& 3 4 PLS[R23] CAT LHIF[137] CAT RS[2;]
£41 MAFSFL31]¢1

LS MAFSFL131]¢0
£é631 EODY&EODY CAT MAFSF

UMIRROR[[1]Y
v SFOS«MIRROR FOS

C13 I MIRFOR IMAGE IS CALLED MEOD'
[2]1 SFOS¢FOS[§11,(IFOSC;21~-1024),FOSL; 3 41
£33 MBODFEVEFRSE SFOS
C41 EODTFOS
£s3 HENTRACT
Cé] GROUF
£73 ATTACH
v
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PFOSIHNFUTL]Y
v FOSINFUT;COUMT
[1] GETFOS{'WHERE DO TOU WANT TO MOVE?'
[2]1  MOVETO«34[

£33 COUNT«1
[4] SEARCH!3(3=(+/MOVETO=MAJOR[COUMT;]))/FOUND
£s3 4 (272COUNTCOUNT+] ) /SEARCH
L& 'FLEASE REENTER A LOCATIOM®
£71 SGETFOS
[8] FOUMD!FTTOCCOUMT

v

vRANDFOS[]v

v RAMDFOS
[11  azaF
£23 SFHERED7«SFHEREDY
£33 EQODT&SEODTY
4] REOD«ERODT
[5]1 LIMe?18
£sl COUMTe]
[7]1 GETBF!IMDEX¢?18
[8]  INDEX2¢?18
£91 FOINTER¢™14+2X THDEX ;
[10] EOLFe¢RODTL(FOIMTER,FOINTER+])}:]
[11] ©IS EODF
[12] DIeDIx2
[131 SFHERE27¢(DI,DI,DI) ARSCALE SFHEREDY
[14] SFHEREQ7¢(RODF[1; 2 3 4]1-SFHERE27[1; 2 3 4]) MOVE
SFHERED7
C15] FHO&1+724
[14] REOD[(FOIMTER+1);]¢SFHERE27[CONSTRAIMTS IMDEN;RHOT} ]
[17]1 2 (LIM)COUMTCOUNT+])/GETEF
18] HE«REFOD[1 2 ;]
£19] SFeREODLFT 4 ]
201 LSeREOD[S & 3]
[213 FRS¢REOD[7 8 ;]
[22] LUACREOD[Y 10 3§51
[231 FRUA«REOD[11 12 5]
[24] LFA«RBOD[13Z 14 ;1]
[25] FFA«REOD[15 146 31
L2461 LH&RRODLI? 18 53
L2711 FRHeREBODLLIQ 20 51
£28]1 LHIFeREODR[21 22 33
[29]1 FRHIF«REODL2I 24 3]
L30] LT«REODL2T 24 31
[31] FET+REOD[D27 28 5]
L3211 LC&REOD[L29 30 $]
[331 FRCeREOLLI1 32 5]
L34] LF+«REODLIZT 34 i1
[35] FRFeREOD[3IT 36 51
[34] ATTACH
[371 EBODYL(2x118)313¢1
[38] FFLOT EODT
£39] FEHD
[40] FLOTHOFLOTHO+1
[41] 'FLOT-'3;FLOTHO



L1
£23
[3]
[41
£s1
[61
£71
£gl
£93
£103
£113
£123
L1313
£143
[153
L1463
£173
£183

£11
£21
£31
C41
£S1
Lé1
£71
£8l
£el
£101
L1113
C121
£131
£141
L1531
L1613
L1713
£ieil
£191
C201

L2117
221
£231
[24]

CRESETMAFS[]v
RESETMAFS ; COUNT
HEMAF ¢ SHEMAF
SFMAF 3 5FMAF
LSMAF «SLSMAF
RSMAF «SRSMAF
LUAMAF ¢ SLUAMAF
RUAMAF ¢ SRUAMAF
LFAMAF ¢ SLFAMAF
RFAMAF ¢ SRFAMAF
LHMAF ¢« SLHMAF
RHMAF ¢ SRHMAF
LHIFMAFSLHIFMAF
FHIFMAF ¢SRHIFMAF
RTMAF ¢ SRTMAF
LTMAP ¢SLTMAF

RCMAF « SRCMAF

LOMAF ¢SLOCMAF
RFMAF ¢« SRFMAF
LEMAF ¢ SLEMAF

CREVERSELIIY

FOS{+REVERSE FOS23MNLUAIMRUASHLFAHREFA§HLH; HRH S HLHIF § MEHT
FHLT I HRT HLOCHRC § HLF  HRF § HEOQODY

HEODTE O 4 40

EBOQDT+FOSD

HEXTRACT

HLHIF«RHIF

NREHIF&«LHIF

HLS RS

HES &5

HL.UAFRUA

HRUA«LUA

HLFA&RFA

HEFAeLF&

HLHeRH

HMREHeLH

HLTeRT

MLCe«RC

HLF «RF

HET&LT

MREC&LC

HNEF«LF

HEODTHE CAT SF CAT HLS CAT HES CAT HLUA CAT HRUA CAT
HLFA CAT MEF& CAT HMLH CAT MEH CAT HLHIF CAT HREHIF CAT ML
CAT MET CAT HLC CAT MRC CAaT MLF CAT MRF

EODT«MHEQDY

HEXTRACT

ATTACH

FOS]¢ERQDT
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v RMDFOS;SERODYT;FARTRESF NG T

L1l
L2323
£33
£41
£S3
Lé61
L7131
L83
£el
101
£11d
£121
[133
L1413
L1531
L1161
L1713
£181
£191
L2021
£211
A4

L1l
C23
£L31
£43
£S1
L&l
£71
£l
(N
£101
£111
£123
£13]
£141]
L1353
C163]
£171
£181
L1913
L2012
£211
£221
L2311
L2437
£251]
L2631
L2271
£2el

SRHDFOS[11Y

VVTOF {FOSMEM-FOSMEM p [TRL

He70
TS0

VTOF $ COUMT¢]

TOF {FOSee 'HUE' y $745
EF «BEFHAMES[ BFFOI[COUNT ]} ]

R
A

SEODT«EODT
EODT«FOS
HEXTRACT
FART ¢y BF
EODT&SEODT
MEXTRACT
QEF, ' «FPART!
ATTACH
MAFFER

{1 72COUNTCOUMT ] Y /TOF
EODTe]l 300 S50 O FUT 1,5 1.5 1.5

SETSF

SCALE SSIZE EODT

2 (('ROFOS 'y (ge 'ROMUM! ) ), ' «EODT ')
RIONUMeRDHUMS 1

EODYL43513¢0

CRESET[IY
RESET
'SURED !

100F0AVL 1741
S( =140 /0
SFHEREQ7+SPHERERT7
GROUF

HE+SHE
LS«5LS
FRSe«SRS
LuaesSLUA
RUA+SRUA
LFA«SLFA
RFA¢«SRFA
LH«SLH
FHeSEH
LHIF«SLHIF
FRHIF&SRHIF
LTeSLT
RT«SRT
LC&SLC
RCe&BRT
LF&8IF
RF&SRF
SF«55F
ATTACH
MAFFER

ATAPF

OTse«0oL 1
DRAW SSIZE EBRODT
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*

CPROTER[]w
v ROTEFR;LIMCOUNT ; COUNT ; IHDEX ;L] ;L2 TEMF

£C11 MEML 2+MEMLe 0 8 FO
£21 RLMATE 0 &6 FO
L3] LIMCOUMT¢]
[4] TOFICOUMTe]
£LSa LOOF {4 (QXAMGVECLCOUNMT ] ) /DQIT
Lé61 2 {1 R2COUNT+QCOUMT+]) /LOQF

£73 MOVEFAC«MOVEFAC+SMOVEFAC
£8l BODT | EODT&MOVEFAC MOVE EODT
£o3 MENTRACT

[10] FSAVE«FSAVE CAT BODT

[11] MAFFER

[12] DRAW RODT&[ERODT

[13] TEMFPe«EODT

[14] <(IMTHO)LIMCOUNT«LIMCOUNT+])/TOF
L1573 =0

[146] DOIT!IMNDEM&2XCOUNT

[171 L1eMATI[("1+IMHDEX), IMDEN;
[187 L2eMATRC(™1+IMDEN) , IHDEN}
[191 L2e(L1l1: 2 3 471-L2015% 2
[20] L1 ROTL LD

[211 ©Is Li

[22] Liel] ROT AHGVEC[COUMT],RLIHE
[23] L1¢DI ABLIME L]

[24] FLMAT&RLMAT CAT RLINE

[257 MATIC("1+IMDEX) , IMDEM}; Jelq
[247] EODT&MATY

[27]1 HEXTRACT

[281 ATTACH

[29] MATieEODT

[301 2(182COUHT&COUNT+]) /LOOP

[31] MOVEFACMOVEFAC+SMOVEFAC

3
3
3 41) MOVE LD

[32] !'MOVEFAC-'j;MOVEFAC 'LIM="'j;LIMCOUNT
[33] EODTMOVEFAC MOVE ERODT
[347] ‘MOVED EODTYT DOWM HERE'

[351 HEXTRACT

[36] MAFFEER

[37] FSAVE«FSAVE CAT EODY

[387] DISFLAT{DFRAW ERODT

[39] EMDCHECK {3 (IMTHOYLIMCOUNTLIMCOUNT+] ) /TOF
v

CRTHSETL]Y
v RTHSET S
£11 132 AFROMFTLAASCAL 5]
v

- 80 -



£11
£23
£33
L4

£113

£11
C23
£33
L431
£33
Lé1
£71
£81
[?1
£101
£111
£123

£131
L1413
L1312
L1641
L1713
£1i8id
£i191l
£201
£211

£11
L23
£3]
41
L3Sl
Lol
€71
£8l
£?1
L1031
£111]
L1213

£133

v

vEINGID[L[]V

RIMGID FTS
FTEROMFTTOFTIFTS[1]-1$RING?]
FTTOCRTTORTLRFTSE2]-1$RINGD]
FTFROM

FTTO

vROLLLOIS

FOLL X

ETEO+(3 3 F(20X) 5 (10X) 40y (~10X)y (2oXe-Xx0+180)y 0 0 O 1)
XETEQ

QROTLOIC

S¢DATA ROT AMGFTSASDIRVYIRIFREIFEGE
H(1#F y AHGFT ) /RTR

GHGFTAMNGFT,C,0C
DTRG0 (14ANGFT)=180

Z«(0 1 YRATA)y (14PDATA)r,]

DATAeDATAL 1]

ELF11€E01]-ANGFTLZ]

ZLF2J€EL+2]-ANGFTL 3]

ELF3T¢EL+3T-ANGFTL4]

Ee|anNGFTLS 4 7]-AHGFTLR2 I 4]

DIRCE+(+/Ex2)x0,5

Ve(+/(DIRX2)L2 33320.5

El¢e 4 4 p(S41)s(RIRLT 2I+¥)y 0 O »(71 1 XDIRL2 JF1+¥)y
“orl

ED¢ 4 4 FYy0sDIRLC1Jy O O 1 O O s(~LIRLC1J)s0s¥Ysy" 541
BEe 4 4 p(208)y(~108)y O O »{(1 2 08),10r754]1
AelsQ/Ye1LPE
LOOFIZCRICL{({({(ELAF I+ . XEL1 )+, xE2)+ ,xE)+ ., xBE2)+, XBE]
»(¥280+]1) /LOOF

EL31J€EL51]+aNGFTL2]

EL32]€ELF2T+ANGFT 3]

EL33T€=L3 3T+ANGFTL4]

Z¢DATA, O 71 V=

CROTLLCOIY
VER ROTL EMDFTjFRL

MEMAEACEMDFETE23 2 3 47

MEMECEVERL]1 2 3 4]

MEMD&DEVERLDS 2 3 4]

VECEA«A-F

VECEC DK

M1 eVECEA[1]

T{«VECEALD]

T1eVECEAL 3]

HDEVECERCL 1]

TREVECEC[ D]

ZREVECEC[ 3]

FLEC((TIXT2) - (T2XTL) ) p ((TL1xH2) = (Z2XXLI )y ((HWAXT2)=(H2x7T])
)

FLIMEE, (E+RL)
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ORETESET[[]Y
v RETESET
C11 AVPOINTe 512 390 1000
£21 ETEQe 3 3 £ 1 0 0 O

PREFIMDER[[IIY
v VER FRFIMDER EHNDFT§FRLE
C1]  SIXDIRGSPHERE27L2 6 4 8 17 20 § 2 3 41
£23 MEMAEDCEMDFTI2: 2 3 4]
£31 MEMECECVER[1F 2 3 4]
L4] MEMDeDEy SIHDIRIMEMIMDEN ]
£S5 VECEACA-E
L& VECECeD-E
[71  M1leVECEA[1]
[81 T1eVECEA[D]
[9]1  T1e¢VECEBALZ]
[10]1 X2«VECEC[1]
[11] 7Y2«VECEC[2]
[12] =2eVECEC[3I]
C13] FRLeCO(TIXZ2)=(T2XTL1) )y ((TLIXH2)=(Z2xK1) ) s ((HIXT2)—(X2XTL)
)
£142 RlLIMECE, (B+FRL)

URIMGFIND[[]]V
v RIMGFIMD POIMTS
C13 FTS«FOIMTS
£21 IDe]
[3] START!DOWN«SIDE«]
[4] FOUMD}3({FOINTS[ID]=FTRING[DOWN};SIDE])/OUTFUT

[S5] (S5)2SIDE«SIDE+])/FOUND

[6] SIDEe]

[7]1  +(8:DO0WHDOWH+1) /FOUND

£al ' SOMETHIMG DOME GOME WROMG IM RIMGFIMD'

[9] OUTFUT!3(ID=2)/FD
[10] FRIMG]«DOWH
[11] IDeID+]
[12] <START
[13] R2IRINGI«DOWN
v

ORIGHT[[]]Y
v RIGHT M
C11 AVFOIMTEAVFOINTHETEOL ] JxM
o
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vSEE[L[]V
v SEE;FARM
Ci3 MAFFER

£21 "FICK A VIEFOINT OF MODE HOW'

£33 ITOF yEOTTOMRIGHT LEFT,FROMT OF AREITRKART OF MOVE'

[471 FRE!FARM&(

£S1 AZAF

&1 FARME] AFARM

C71 S((FARM='T! ), (FARM='E! ), (FARM='R"' ), (FARM='L'), (FARM='F 1),
(FARARM='A' ), (FARM='M' )y (FARM='S"') )} /TOF ,BOT ,RIGH,LEFT ,FRONM,
ARE , MOV, STOF

[81 - 20

[9] FROMIRETESET
[10] DRAW EODTY

£11] ~FRE
[12] BOT!RETESET

L1331 UF 71000

L1431 I+ 500

[1s573 LOOK

L1437 nRAW E2ODY

L17]1 4RE

[18] RIGH!RETESET

L1921 RIGHT 71000

£203 IH 500

[21] woOOK

L2273 DRAW EROLDY

[23] =RE

[24] LEFTIRETESET -

L2851 FRIGHT 1000

L2631 I 3500

[27]1 LOOK

[2831 DRAW EODT

[29] -RE

[30] TOFIRETESET

L3131 uF 1000

£321 1IN 500

[3I3] LOOK

[34] ©DRAW EODLY

[35] <RE

L346] AFRE:;'7T0U MAT HOW MOVE THE ETE AT WILL ENTER OME AT A& TIME
8 TO STOFR?

£371 RETESET

[3R8] GET!4('S'=fRe) /IS

L3791 2F

[401 9GET

[41] DIS!aZAF

£42] LOOK

[437] DRAW EODTY

[44] 9RE

L4577 MOVI'ENTER COMMAMDS OME AT A TIME € TO STOF!

F[46] GETMIS('S'=FRef]) /DISM

L4731 aF _

[48] 4GETM

£49] DISM!aATAF

[501 LOOK

(511 DRAW EODT

[521 4RE

[531 STOP {30



£13
£21
L31
£41
LSl
L&
£71
£8l
[?1
L1031
£i111l
£i213
L1331
L1437
L1553
C1é1
L1713
£isl
£191
£201
£211

C13
£21
£31
£41
£S3
Cé1
L71
L8l

L1131
£21
£31
L41

[11

¢SETFATHL[IY

SETFATH

'WHAT IS THE STARTIMG AND
SFa«[]

TIMECSFA[L2]-SFALL]
RETESET

SPHERE27¢ 3000 3000 3000 ARSCALE
SPHERE®76( y ARCEMTER -, SFHERER27[ 1 }
FOSIMFUT

FOS«PTTO

FOSINPUT
AMHGLE¢SFHERED 7L (FOS,1,FTTO)}]
LIMEAMGLEL] 2 3] ANGFIND AMGLE[D

£

LIME((LIM=0)y (LIMZED))/180,LIM

ERHDINMNG

TIME FOR THE FATH?!

SFHERE?R7

23

3 51

47) MOVE SFHEREDR7

SFHEREDP[L (1sFOS) 3] ROTL SFHERERPL{1,FTTO);]

INCETIMELFFS
MLIMECSFHERER7[(1sFO08)3]
ARG

DIS 2 4 p(MLIME[2;],SFHERE27[FTTO;])

MEMDIS&DI
TLEMLIME ROT IMC,RLIME
DIS 2 4 p(TLL2;],SFHERERY7[FTTO;])

a~

IHCE( (MEMDIS)DI), (MEMDIS(DI) )/ INCy~INC

CSETSFLOIV

SETSF

HEXTRACT

EODF ¢ SF

MOVSFHERE

SF[23 J«SFHERED 7 SFVECL PFSFVEC]; ]
ATTACH

MAFFER

EODTL351760

DRAW FLOT EODY

eTOFCOde
TOF FIC
RETESET
UF 1000
LOOK
iR FIC

SUFLOIv
UF it
AVFOIMTAVFOINTHETEOLD$ Jxit



vSTAGEL[IV
v STAGE;CMT;STSLIM
L1 FOSe O 10 FP*'!
£213 STe 0 3 £O

31 TTYRE I FOSITIOM THEM MARK FOSITIOM WITH CURSOR '
L4 AGIFOS«FOS,[1] 1040

rsi ST«ST,[13 C

réi 'AGAIHE!

£71 +('T'=140]) /ARG
£8l ST+ 1 1 2 SCALE(Q,ST) ROT-20y 0 0 0 100 0 O
£o3 LIME14FFOS
£101 ©MTel :
[11] DOIT!aFOS[CHT; 1y 'STLONT;2 I 4] FUT ' ,FOS[CHT;]
[127 A (LIMICHT&CHT+])/DOIT
C131 CNTel
[14] LF!DRAWSFOSLCMT;]
[i53 (LIMICHT&CHT+1)/LF

v

vSTACKER[[]1Y
v STACKER;COUMTHLIM
Ci3 TSTACK&STACKe O 4 FLO
C21 COUMT&]
£31 LIMe+ /FOIMTERSLCHOLD ; 1#0
[4] GETSTACK!{TSTACKeyyEFHAMES[FOIHTERSLCHOLD (~14(COUNTAILINM)

133 :
£51 FLHOLD& (™14 (COUNTAH\LIM)) _
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