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INTRODUCTION

Wi lvcome to the world of the Apple Graphies Tablet. The Tablet is a
device which converts tie position and movements of a special pen

bnto numbers which your Apple can use and understand. The programs,
or "soltware", supplied with your Tablet tell the Apple how to draw
pletures on its high-resolution graphics screen, using the infor-

wat Lon supplied by the Tablet. These programs turn your Apple and
lablet into an artist”s sketchpad, an engineer®s drawing board, or a
mathemat ician®s chalkboard. With the Tablet and the supplied programs
you can draw freehand pictures on the Apple’s screen, or use the Apple
to draw straight lines, rectangular boxes, open frames, or tiny dots.
The pletures you create can easily be saved on Apple diskettes and

recalled anytime you want. You can use the Apple to calculate the
areas and distances of shapes and lines you draw on the Tablet, and
you can change the scale of the figures you draw.
This &8 the Operation and Reference HManual for the Apple Graphics
Tablet. The Graphics Tablet is a "hands-on" product, and the best way
to Learn how to use it is to take pen in hand and start experimenting.
Most ol this book is based on the assumption that you have the
Uraphlen Tablet set up in front of you, and are following and doing
@iach wvxanple as It {8 presented. If you try to learn how to use the
Tabler withoot using this manual (or even worse, read the manual
Without actunlly using the Tablet), you might pick up most of the
whmp Ler comnands, but you®ll never master the more powerful functions
af the Tablet. S0 read the manual, repeat the examples, and don”t be
alwvald vo erpor lment «
The Tirmt chapter of this book describes how to set up your Tablet,
and what you need Ln order to use it. Chapter 2 introduces you to the
Uraphics Tablet woltware. This is a set of programs which allow you
b use the Tablet to draw pictures on the Apple”s high-resolution
Wraghlow worwsns  You do not need to know much about the Apple in
#pider to uee the Uraphles Tablet. In fact, all you really need to
Kiw 1o diw Lo kuen At on.  Once you start using the Tablet software,
b0 will pulde you sach step of the way. You do not need to know how
b wirdte programs to use the Tablet skillfully and efficiently.
LE yisi o koow how Lo program, you may be interested in Chapter 3. It
Will pive you sesistance in modifying the Graphics Tablet software to
‘HHP bl Ineluding adding your own features to the Tablet menu-
h#re are also Ipstructions on interfacing directly te the Tablet’s
Flpmaie, s you can write your own speclal-purpose programs that will
Wae fhe Tablwt.: Listings of the programs which operate the Tablet are
Wb b Appeawid i D
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:ou see the symbol *. - CHAPTER1
2 : GETTING STARTED

it means that the following paragraph contains important Information
about some Tablet behavior that you might not anticipate. The symbol

Ke~ B

means that the following paragraph contalns special information you w
should note. Head these sections carefully.

] What You Will Need
5 Unpacking
Plugping In

/ Installing the Interface
Above all, feel free to play around with the Tablet. The Apple ;j 4 “J'kivﬂ Up the Diskette
Graphics Tablet is easy to learn, easy to use, and hard to mess up. II: _"_f"f”._""ﬂ UF’: i
With some simple maintenance (described in Appendix A), your Tablet Bl . The hﬁ”u Overlay
-l 10 Aligning the Menu

will give you years of enjoyment and use. 5o sit down at your Apple,
take pen in hand, and turn to Chapter l. We“ll let you...
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WHAT YOU WILL NEED

To use the Apple Graphlics Tablet with ics supplied software, wyou will
need the following:

1) 4An Apple II or Apple 11 Plus computer, with 4BK bytes of
Handow Access Memory (RAM);

2) 1f you do mot have an Apple II Plus, you will need an

Applesoft Firmware card (part number A2BO009), or an Apple
Language System (part number AZB0006) with a BASICS
language diskette;

3) 4n Apple Disk IL plug=-in controller card with at least one
Disk 11 disk drive;

4) A color or black-and=-white video monitor.

In addition, you may wish to have additional Disk II disk drives and
controller cards.

7 =N

Tne wrapnics Tablet was designed to work with most present and future

Apple 11 hardware and soltware. However, the supplied programs which
operate the Graphics Tablet are designed to work with the Apple 11 DOS
disk operating system, versions 3.2 and up. The Graphics Tablet
software will not operate under previous versions of DOS or in an

Apple Pascal environment -

1t is helpful (but not wecessary) to have read the following manuals:

1y The Applesolt Tutorial {product number AZLOOLE)
Welcome and Chapter |

2) Do’s and Dont’s of D04 {product number AZLOD12)
Preface through Chapter !
If you are using the Apple Languag: System, by sure to read:
Apple Language System {product number AZLOD2Z4)

Chapter 3: Using BASIC

i
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UNPACKING

Your Graphlics Tablet package contains ten items:

I} The Graphics Tablet and its attached
cable-

2) The Graphics Tablet”s indicator pen and
its attached cable.

3) A printed=circuit board (the Graphics Tablet
Interface card)

4] A mylar "menu" overlays
5} Two "GRAPHICS TABLET SOFTWARE" diskettes.

6) A plece of die-cut, double-sided
foam tape.

1) A warranty card.
8) A packing list.
4) This manual.

1) A statie cloth.

Have the packing material in case you wish to transport your Tablet --
or in the unlikely event that you must return your Tablet to your
doaler for service. If you did not fill out your warranty with your
Apple dealer before you brought your Graphics Tablet home, send it in

now == not only does this ensure that any warranty repair your Tablet
mway oeed will be done as quickly as possible;, but it also puts you on
the malling list for CONTACT, the Apple users” newsletter that keeps

you dnformed ol updates and new products.

PLUGGING IN

2

whEkk EPEE.{EI Hote #®&&kk
before connecting or disconnecting
ANYTHING
on the Apple or
the Graphics Tablet
TUEN UFF THE POWER.
Thiw I8 A must.

Plogne pay speclial attentlon to this warnbog. IT you Lry o eommed
wE dlmoeneed somelhiing Trom the loslde ol your Apple when e o

b o, Bhimie Bmom g chmonce Bhat  yoo o moy deimagge (le e lectroniaon.,



e some space between it and the card. The finished coanection should
look like this:

spaced and keyed so that it is very difficult to attach them
incorrectly.

I'ne Graphics Tablet and its pen connect to the Interface card, which i
in turn plugs into one of the elght peripheral connector slote In e | wow attach the Graphics Tablet to the Interface card. Take the
inside of the Apple, along the pack of the main board. The cables i connector at the end of the cable from the Graphics Tablet. Gently
attacned to the Tablet and the pen terminate in small sockebs, whilel I wlide the connector over the set of pins near the top middle of the
fit over two sets of pins on the Interface card. The aockels ar Intertace card. When the connector is properly attached there should
L]
i

Ko

nandle the Interface card as you would handle a high=-quality,
expensive phonograph record. Grasp it only by the corners or edpes,
and try not to touch the delicate components or pins. Don’t grasp the
card by the gold "fingers" -- they are the medium through which the
Apple communicates to the Tablet and thelr efficiency is decreased if

they are dirty or scratched. The Interface is a precision imstrument
and should be treated with care.

3

INSTALLING THE INTERFACE

[0 install the Graphics Tablet Interface card (which you have already

connected to the Tablet and its pen) into the Apple, you will simply
plug the Lnterface card inte the back of the computer, as follows:

lv Turn off the power switch at the back left corner of the Apple.
This is important to prevent damage to the computer. Don’t unplug the

IS AN TRNAN
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¥ Apple, just turn it off. [f you unplug your Apple, you isclate it
from the common earth ground and your Apple and Tablet Interface card
n— m v Y could be in danger from static discharges.
First attach the Tablet s pen to the interface card. Place the -
Interface card om a flat surface with the components face up and the 2. HRemove the cover from the Apple. Uo this by pulling up on the
sold "fingers" nearest you. Take the connector at the end of the E‘j back edge of your Apple’s lid until the corner fastemers pop apart,
cable from the Tablet®s pen. Notlce that the four tiny round holes on than alide the 1lid back and 1ife it off.
tne bottom of the connector are keyed to correspond to the set of four 0
pins in the wpper right corner ol the Ionterface card. Gently slide - i. Before procecding, touch your hand to the metal power supply case
this connector over the set of plos. There should be some space = inside your Apple. (his will remove any stray static charge& from
petween the card and the connector. The finished connection should T your hands, so you do not damage the static-sensitive components on
look like this: the Interface card.
i 4. Inslde the Apple, across the rear of the main greem board, are
elght long, narrow sockets called Peripheral Connectors, or "slots".
_E; I'he leftmost slot (looking from the keyboard end) is called "Slot #0"

and the rightmost is called "Slot #7". The Interface card will
operate in any slot except #0, but it is customary for the Tablet to

use slot #5, the third one from the right.

-
d Uk W

-k

i 9s GLrasp the upper corners of the card between the thumbs and
{orefingers of both hands. Insert the gold "fingers" of the Interlace
card into the chosen slot in the back of the Apple, rear edge [lrat.
Gent Ly push the front edge of the card down until it is level and

I irial geabeds
x

o

L



bs Take the two cables which you have connected to the Interface

card. Un the cable attached te the pen there is a black plastic
fitting. This 1s called a strain relief. There iz a hole running
lengthwise along the bottom of the strain relief, with a slit running
the length of the hole. Pry the slit open with your fingernail and
slide the cable from the Tablet through the slit and into the hole.

Tne finished strain relief should look like this:

Mow take the straln rellef with its "tail" on top and pointing out the
pack of the Apple and slide it into the leftmost of the two smaller
vertical notches in the back of the Apple”s case. Slide it down to

the botcom of the noteh. 1t should be a tight fit. If it doesn’t
slide all the way down the First time, pull it out and slide it back
in again. The plastic is pliable enough so that it will conform to
the slot’s width after about three or four insertions.

LS

7« Snap the top back onto your Apple.

Flace the Tablet on a flat

surface near your Apple, close enough so that the pen can easily
reach all parts of the Tablet surface. Make sure that your disk
drive and video monitor are connected properly.

I S ]
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BACKING UP THE DISKETTE

Wow that your Graphics Tablet is all hooked up, it"s a good time to

think about an important rule of thumb. "What rule?" you might ask.

e rule is this: Always keep at least one backup copy of any diskette
whuse information you wish to keep.

The value of a backup copy cannot be overemphasized. Right now, if
you were to drop both your Graphics Tablet Software diskettes; and
your pet turtle started nibbling on them, or somebody mistook them for
wiyuare, black Frizbees, or sowme other catastrophic event occurred
which would render them both unreadable, then your Graphics Tablet
would be almost useless. Honest. You'd have to write all new

programs yourself, or buy another Graphics Tablet Software diskette,
in order to use your Tablet.

Take a look at the two Graphlcs Tablet Software diskettes that came
with your Graphics Tablet. HNotice that one of them has a small piece
of silver tape over the rectangular notch on its edge. This piece of
tape is called a write-protect tab. The write-protect tab tells the
Apple not to store any more information on the diskette in question.
The tab assures that none of the information on the diskette will be

accldentally written over. Store this write-protected diskette in a
safe place, and use it as your backup copy.

Fortunately, you know better than to leave your Graphics Tablet
disketces lying around where they might be damaged by heat, your pet
turtle, or strong magnetic fields. However, you may want to be really
careful and keep two backup copies instead of just one. Keeping more
than one packup copy insures that your prograwms will be safe even if
one of your backups 1s accidentally destroyed. If you don”t know how
Lo go about making copies of the Graphics Tablet Software diskette,
see Appendix B in this manual for instructlons.

e

bon”t put your Graphics Tablet Soltware diskettbes, or any other
diskettes, on top of the Tablet leself]l Lles magonetic fleld will wipe
out any Ilnformation on the diskettos.

STARTING UP

After you've reassembled your Apple and its peripherals and everything
is in order, place your Graphics Tablet Software diskette into Drive
l. Hemember to use the one that does not have the silver write-
protect tab over the rectanpgular noteh on its edge. HNow turn the
power on and "boot" the diskette. (IE you don”t understand what this
means, STOP! Don“t kick your diskette, but read the section called
WUOTLNG 05 in Chapter 2 of your DOS manual, or Chapter 3 in the
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Language System Manual if you have an Apple Language System.) The disk
drive will whirr and click for about 15 seconds, then the Graphics
Tablet logo will be displayed:

lhe HENU ALLGHMEWT program will guide you in attaching and aligning
the wenu overlay. All you meed to do is read its instructions
carviully, and do just as it requests. Lf the menu ever comes loose
Erom the Tablet during the alignment process, press the [ESC] key to
re-start the whole procedure.

neew

You®ll be using four swall circles of thin double-sticky foam tape,
included with your Tablet, to attach the menu to the Tablet surface.
Stick a small circle of tape directly under the target circle in the
upper=left corner of the menu overlay, and place the overlay in the
center of the recessed area of the Tablet. Stick the overlay to the

"

e

lFahlet surfaces

SU

PRESS ESC  HEHU

Use the Graphics Tablet’s pen to point to the small circle in the

upper=left hand corner of the command box labelled RESET. Hold the
pen perpendicular to the surface, and carefully press straight down

untlil the point retracts into the pen, making sure that the point of

To pbegin your encounter with the Tablet, press the B3 =y, The
screen will display the Uraphics Tablet "HELLU Menu", which is a list

of things you can do with your Graphics Tablet Software diskette.
You“ll be wsing the MERU ALIGHNMENT program first.

the pen does not slip out of the circle.

THE MENU OVERLAY

Included in your Graphlcs Tablet package is a mylar overlay called the
"Graphics Tablet Menu". You will be placing this overlay im the
center of the recessed areas on the Tablet. The overlay d:i'Jid.EE the
surface of the Tavlet lpto different areas, and each area has a
different meaning. Part ol the overlay represents the Apple”s high-
resolution graphics screen, and another part lets you select which e
functions ot the Tablet you wanl Lo uSe. E'

g ERRR®
d d 44l dad
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W el

Now take the pen and point to the small circle at the lower-left

corner of the ..-.'-.'|'|..|.__.-. aold the pen :.I,l'.1i|'.:|I, and press down. (NITE

Unce you attach this overlay to the Tablet, you need to tell the
Apple the exact locatilon ol the overlay on the surface of the Tablet,
and the Apple will help you wike sure that you've put the overlay on

rl.]_lp]_i_' Wwill now determine whether the ||-..'|.'||:_.' is -:Lr|i_!_|.L or crooked.

If it 1= straight, the screen will display "ALLIGHNED"™ and you can

2 proceed. LE the overlay 1s rowked,, the program will ask you to swing
correctly. '-l the bottom edgpe of Cle over la i tele to ome sides Move the overlay
Just a liccle in tha T ATER lirevt ton amd Ly apganlns Lok Emvue unt il
FI the screen displays AL LGHEL". Plaeas e les ol (TR mdier the
ALIGNING THE MENU = remaining three target clrecles g st ek them firmly to the Tablet

surfaces You may want Lo press m Lo owind the program and then re-
KU 1t to wmake sure yvou didn’t e el Ly mwovves Lhe owverlay when you

sefore you use the Tablet, you must first place the overlay on the were taping down the corners.

Tablet and align it. There is a program on your diskette which will m

assist you in aligning your menu overlay properly. From the Graphics o Now tollow the arrows displayed on Che screen aml press the pen down

Tablet HELLO menu, press m to select the HMERNU ALLGNMENT program, and in each small circle in all fou roers of the overlay. Be very

then press m . !“ careful! HMake sure that you ro holding the pen straight wp—and-=down,
and that the point of the pen does not stray outside of the

Ihe alignment program tells you what slot your Interface card is T
plugged into and then creates an information file on your diskette. )
The name of this file is Tad. INFURMATIUN « All other programs which

target. If you do it correctly, you will be rewarded with the

W H

& ¥ &

use the Tablet can read the vital information about your Tablet and c_”
wenu from this file. After you run the HENU ALIGHMERT program once,
you need not run it again, unless you remove your wenu overlay from w 1

the Tablet or use your Tablet with a different pen.

10
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GET READY

To start using the Graphics Tablet, go to the Graphics Tablet logo,
either by re-booting the diskette, completing the HENU ALIGNMENT
program, or Cyping

RUN HELLO
Press [E3 . dow press [ to select GRAPHICS TABLET SUFTWARE and
press [EEIER The disk will whirr and chug for a while, and the
aApple will present you with a blank screen. (If you get a message
informing wyou that the Tablet information file does not exist, press
[RETURN] and run the MEND ALIGNHMENT program.) In about three seconds,
your Tablet will be ready to use.

DRAWING

Touch the polnt of the Tablet®s pen lightly to the surface of the
Tablet. Hove the pen around. You should see a small "crosshairs™
cursor moving around the screen as you slide the pen around. The

are a locator, and the position and motions of the
crosshalrs on the screen correspond to the position and motions of the
pen on the Tablet. MNow press down on the pen so that the point
retracts, and start drawing. As you draw on the Tablet, the path you
trace will show up on the screen as a thin white line.

crosshalrs

the overlay {(the area with

the fine mesh gridwork) correspond to Cwo of the
Apple’s screen. However, the worklng arca on the overlay 1s slightly
taller than the screen. To compensate [or this difference in height,
only the wpper 2/3 of the overlay®s working area is "mapped onto" the
The rest, about 2.5 inches (6.35 cm) at the bottom of the
iz not usually active. (For information on how to use

irata ol

the work bng

The top and sides of

the top and sides

BCTEENs
working area,

14
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the full working area, see the WINDOW command.)
lind the lower boundary of the working area and mark it with a

tipped pen on the overlay.

You might want to
felt

THE MENU

Along the top of the Tablet®s Mylar overlay are two rows of 22
Wyuares. Each square in the top row carries the name of a certain
command or function which the Tablet software can perform. These
rows of squares are called the Tablet Henu. They laet you order
lunctions for the Tablet as you would order food in a restaurant in a
torelgn country: by pointing to what you want. If you could speak the
proper language, you would order dinner by telling the waiter what you
would like. But the Tablet”s language consists of thousands of
magnetic and electrical impulses traveling near the spead of Llight-.
Moat people can”t communicate in this fashion (those who can are
matants, and thus have gone far in the computer world), so you'll have
to indicate your cholces to the Tablet by pointing at the Menu.

Cwo

To invoke a command or functiom, touch the point of the Tablets pen
anywhere inside the corresponding square and press down. Hold the pen
down uutt} you hear the Apple beep. If you don’t hear a beep, then
you haven't fully activated the command, and you should 1ift the pen
and try again.

The second row of boxes, which CArry no name, consequently have no

function. You can use them for your own programs (see EXTENDING THE
MENU in Chapter 3}).

Ihe ftollowing pages describe each command and its function. To help
you locate the square for each command, the section describing that

command will be headed with a drawing of the menu and a pen pointing
toe the proper Suare.

DELTA

e
WESET LE B SOFT VIEW AL
CLEAR | WINDOW COLOR DELTA RESET POAT BRATE REDUCER [:EIFHR DRAW
L

e DELTA function lets you adjust the precision with which Chae juen
drawin on Lhe screens The Apple subdivides the working arca ob  Lin
FTablet into 55,760 small dots, each one corresponding to ome dit o

the Apple’s sereens As you move the pen arowmd Uwe sart ace ol e
Fablot, the Apple draws lines between the dols you L raverse s Pl
DELTA mottbng lets you control the distance P e mwees el o
Ehe Apple dreaws o Lioe to the oew dot . Floes coma U lemt posmsd bl DELTA
ls Flvlw mett Doy, wlill make the Apple adraw o oew Ui omels 18 i

e fle vertbeal or borfeaont ol abbot amee o e et G 1 s

(LAY 1
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Tablet, about .039 inches or 0.997 mm) the last dot plotted.

normal value for VELTA is 2. The largest DELTA wvalue is 127. This
will make the Tablet draw a new line only after the pen has moved a
horizontal or vertical distance of 127 dots (4.98 inches, or 12.6 cm)

frowm the last dot plotteds

[ rom I

Associated with the DELTA setting is the Audio Feedback feature. When
this teature is turned on, the Alalrlefﬁ speaker will emit a click each
time the Apple draws a new line. With the Audio Feedback feature
enabled, you can actually hear as well as see the effects of different
DELTA settings.

To look at or change the current DELTA setting, touch the pen to the
DELTA command square. Press it down untll you hear the Apple beep.
You“ll see the following:

FAST-ORAW DELTA SETTING

CURREHMT DELTA SETTIHG
AUDID FEEDEACK 15

15 2

OFF

HEW DELTA EQUALS W

The first Few lines tell you the current DELTA setting and whether the
Audio Feedback feature is ON or UFF. Ihe Apple will ask you for the
new DELTA wvalue. If you wish to retaln the current DELTA value, just
press If not, type a between | and 127 and press
Hext, you’ll be asked whether you want the Audio Feedback
L or UFF. Again, if you wish to retaln the current setting, just
press « UOtherwise, type the word ON (to produce the clicks)
aor UFF (to silence the clicks) and press + The Apple will
then return you to the plcture you were drawing, with the new DELTA
and Audio Feedback settings In eflects

[ATTYIT TN

Experiment a little with differen
saucer on the Tablet surface and trace lis
using different wvalues for DELTA each Clime.
which loocks like this:

DELTA settings. Set a cup or
perimeter several times,

You’ll get something

nEeEN

|4

EL
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Iurn the Audic Feedback ON and OFF, and use it at different DELTA
At low settings, it will buzz as you move the pen around;
at higher settings, you'll be able to detect distimct clicks.

mettings.

THE COLOR MENU

SOFT
RESET

VIEW
PORT

CALI
BRATE

BG
WINDDW COLOR

RESET CLEAR DELTA REDUCER DRAW

L
The Apple®s screen can display six colors: black, white, green,
violet, orange, and blue (of course, if you are using a black-and-

white monitor, you'll see only various shades of grey). The Apple
lets you draw on the screen with all of these colors.

Touch the pen to the command box marked PEN COLOR and press down.
Apple will beep, the screen will clear and the message

The

CONSTHUCTING COLOR MENU

will appear at the bottom of the screen. The Apple will proceed to
draw eight colored boxes, surrounded by a grey border.

You'll see a
block drifting around the screen (instead of the usual
Ofomshalrs). Use the pen to position the block over the color with
which you wish to draw, and press down. The color menu will vanish,
aid you will be looking at the screen on which you were previously
drawing. WNow, draw! The lines you draw will be in the color you

Move the pen lightly across the surface of the Tablet.

w11

weloctied:. Change colors again and keep drawing. All the rules are
Lhe smame. Unly the colors have been changed.
I, while you're shopplng around for a new PEN COLOK, you decide you
feally don’t want to change the color you’ ve pob, Just press

Your PEN COLOKE will not be chunged.
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SOME BACKGROUND INFORMATION

SOFT
RESET

WIEW
PORT

CALI
BRATE

PEN
CoLoR

BG
WINDOW CoLoR

RESET CLEAR OELTA REDUCER AW

When you start drawing with the Graphics Tablet, you're given a black
screen on which to create. You can tell the Tablet that you wish to
use a different=colored backpground by pressing the pen in the BG
CULOK (BackGround CUOLUR) square. The Apple will present you with a
color menu (as for the PEN CULOKW command). Pick the color you want to
use as a background; for instance, orange. The menu will vanish and
the screen will instantly be filled with orange, or whatever color you
have chosen.

<

Using the B CULUR command will erase everything you had on the
screen, so0 if you want to specify a BackGround COLOR, do it before you
start to draw.

Are you tryioy the examples? Is the BackGround COLOR command working?
Is orange your [avorite color? Again, if you decide not to change the
gackbsround CULUK, just press instead of selecting a color.
Your BackUround COLOK (and your picture, too) will be left unchanged.

A BRIEF DIGRESSION ON
HIGH-RESOLUTION GRAPHICS

by now you musSt have noticed that there are some £unn_-,.r things zolog on
with the colors. For wsample, set the BackGround COLOR to areen and
try to UDHAW blue lines across it. Or set the BackGround COLOK to
violet, and draw some blue Lipes. Ubviously there”s gomething wrong.
The color "shadows" and the “zebra stripes" which you see on a color
televiszion set, or the strange distortions, unevenness, and Llack of
cuonsistency you observe on a black=and-=whits monitor, are the results

of the Apple’s method of generating colors In its high-reselution
graphics display. For wmore information on the anomalies of the
apple’s nigh=resolution graphics color
Appendix C.

penerat fon "’iL'l'IL‘IDL‘, See
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GUIDELINES

Fo minimize the problems created by the Apple”s high-resolution

praphics color scheme, follow these guidelines:
I} Most inconsistencies of the Graphies Tablet colors occur with

vertlcal lines. Use horizontal lines when possible.

L) When you're drawing with black or white on a colored

background, or in color on a black or white background, draw
the lines a little thicker than normal by going over them
twice. This takes care of the broken lines you may get.

4} 1t you need to place two colored blocks next to each other,
stack them vertically, not horizontally. This cures the
colored shadows that sometimes appear between colors.

o much for the digression, on with the Tablet.

A CLEAR ALTERNATIVE

SOFT
RESET

VIEW
PORT

CALI
BRATE

FEN
COLDR

BG
WINDDW COLDR

WESET | CLEAR DELTA REDUCER

Il you're tired of the scribbles and doodles on your screen, press the
pen to the CLEAR square. Zap! Your whole screen will be restored to
the BackGround COLOK (see the previous section). Draw mode will be
fentored, and, 1f you haven’t set one, the BackGround COLOR will be
black.

If you have set a VIEWPORT (described a little further on in this
@hapter), then CLEAR will affect only the portion of the screen inside
the V1EWFURT. The rest of the sereen will remain unchanged.



LINE UP

LINES oaTs FRAME BOX  § CATALDG | LDAD SAVE JSEPARATE] SLIDE AREA ulsrl.HI:ll
n
S50 far, you've been happily drawing somewhat rough, freehand Lines on
the Apple”s screen. If you wanted to draw a stralght line between two
points, you probably tried to draw it with a stralghtedge (smart, but

awkward) or did it freehand (sloppy).
scralght lines?!™, 1 hear you cry. Well, guess what! Yes, there s a
better way to draw straight lines. Press the pen to the box which,
for some obscure reason, bears the designation LINES.
entered LINES mode. You will remain in LINES mode until you tell
Apple otherwise. We“ll tell you how to do that later.

"Is there a better way to draw

Now you have

HITE

Heanwhile, since vou're in LINES mode, let”s draw some lines. |
the pen down anywhere on the Tablet’s working area and lift the pen
again. See the small dot left on the screen? That will be one
endpoint of your line- Now press the pen down at ancther point in
working area. Zap! There®s now a straight line connecting the two
points. Fress the pen down again at another point, and the Apple will
draw another line, this one connecting the new point and the second
polnt. HNow rush to your nearest toy store and buy a Connect-the-Dots
coloring book. Pick out an interesting page, tape it to your Tablet,

and start connecting dots.
SCreens

The figure will magically appear on your

[f you want to start a second LINES figure, simply press the pen to
the LINES command box again. The next point at which you press the
pen will be the beginning of a new figure.

A

Che "straight" lines you draw with your Tablet may not seem absolutely
stralght to you. This is normal: Lines that are neither horizontal
nor vertical are actually wade up of tiny 2ig-zags between dots on the
SCCeENs

Once you enter LINES wmode, youll stay in LINES mode until you ask to
leave. The proper way to ask Lo be excused is to press the pen to a
box that represents another drawing mode.
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The mode you were in before you entered LINES mode is called DRAW
mode.  DHAW mode is the normal state of the Graphiecs Tablet and is

automitically put into effect when you choose the Graphics Tablet
Software from the diskette menu. This weans that DRAW mode is the
default mode.

Whenever you wish to leave a fancy drawing mode (LINES, BOX, FRAME or
LUTS), simply press the pen to the command square called DRAW. Your

pleture will be left intact and you will be able to draw normally
until you specify another mode.

YES, SIR, DOT'S MY BABY

L

LINES oaTs FRAME BOX | CATALDG] LOAD SAVE |SEPARATE] SLIDE ARER JDISTAMCE

Unce you“ve pot a picture on the screen, vyou might want to edit or
change small portions of it. For example, you“ve drawn this picture:

and you want to fix up the little "glitches" around the edge. There
are a couple of ways to do this: you could set the PEN COLOK to black
and URAW the glitches out, you could erase whole portions of the
screen and redraw them, or you could simply erase the whale thing sl
start over. Fortunately, there”s an easier way. Press the tliae
square marked DOTS. You are now in DOTS mode, and will remalo ln (00Ts
mode untll you specify another. While you are drawing with DOTS, @l

|I-|'II. L



Graphics Tablet will let you plot individual

Each

points on the Screci.

time you press the pen down In the working area you will plot

When lift the
a new place, you will plot

one, and only one, point on the screens you pen

agaln and press it down in ot he

dots The dots will be of the color you specified in the most recent
FEN CULOR comaand, or white 1f you have not selected any other color.
By setting the PEN COLUE to the BackGround COLOHR (normally black),

setting DUTS mode, centering the crosshaics on the extraneous plitches
in the picture, and exorclsing them one by one, you can turn a rough
plcture like the previous one into this:

LUTs mode is also handy for adding shading and texture to your
pictures. DUTS mode is most useful when used with VIEWPORT and
REDUCER, described later in this chapter.

To leave WIs mode, press the pen in the command square for any other
(like DHAW, LINES, BOX or FRAME).

mode

THE BIG FRAME-UP

LINES oaTs FRAME BOX CATALOG | LDAD SAVE JSEPARATE

SLIDE

AREA  JNSTANCE

L L ]
When you're dn the FRAME mode you can draw open rectangular boxes on
the screen by specifying twe diagonally opposite corner points. To
enter FRAME mode, press the pen down In the (suprise!) FRAME command
box. Now press the pen down anywhere on the Tablet®s working area
Lift it agaln. A single dot will appear on lake the
pen and press it down at another point on the working area. The Apple
will draw an open rectangle with cogposite corners at the points you

specified. Pick another point and press the pen down. HNotice that

the FRAME mode doesnt draw a frame with the new point and previous

danc

YOUr SCreens
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polot (as LINE mode would draw a line between them), but instead uses
Lhe new point as a corner of a separate FRAME. Pick and press a
fourth point to complete the second FRAME.
Your FRAMEs can be simple, or you can use many FRAMEs to make a
larger, more complicated FRAME:

e =]
You can draw your FRAMEs in different colors, too. The FRAMEs will be
drawn in the current PEN COLOR, or white if you haven"t selected any
other colors Beware! Colored FRAMEs may come out with a side or two

missing because of the nature of the Apple”s high-resolution graphics
screen (see Appendix C). 1f this happens, re=draw the FRAME, but move
the corner points wery slightly to one side.

[o leave FRAME mode, press the pen in the square for any other mode
(such as DRaW, LINES, DUTS5, or BUX}).

LINEZ oaTs FRAME EOX CATRLIDG LOAD SAVE  |SEPARATE| SLIDE ARER  JDISTANCE

1

lThere®s a white one, and a blue ome,
And a green one, and an orange ome,
And they’re L made
Un the Graphics Tablet
And they all look

lust the same.

How FHAMEs are ndce; but Chey “rie kind of v ipdds Yo ||ii,.',|'=t aven gno so
far as to say they're emptys It you"re looking for something a litcle
more, well, ftulfilling than an ordinmary rectangular quadrilateral,
then the BUX mode is for you. Press the pen down In the square marked
BUK. Now press the pen down abt two poiots on the working area, as you
did tor FrAmE. The Tablet software will pive you solid indication
that the task is completed by drawing a uniform, monolithic box with

the two points you specified.

corners  at

23



You will remain BOXed into this mode until you free yourself by
pressing the pen down In one of the squares marked DRAW, LIMES, DOTS,
or FRAME. The BOXes you draw will be of the current PEN COLOR. If
you have not specified a different color, your boxes will be white.

SAVING PICTURES FOR POSTERITY

LINES oars FRAME BOX | CATALOG | LOAD SAVE |SEPARATE] SLIDE AREA  JDISTANCE

Ll L

By now you should have penerated some beautiful (well, at least
interesting) artwork. It"s a shame that you have to erase it, isn’t
it? Well, you can save the entire pleture for later recovery and
further work by pressing the pen in the square marked SAVE. Your
pilcture will vanish (temporarily) and the screen will display the
Message

TYFE A NAME FOR THIS PFICTURE.
-
A pleture name can be from | to 26 characters long, and may include

letters; numbers, and special characters (except the comma). Unlike
normal diskette file names, picture names do not need to begin with a
letter; you can have picture names such as

1 FOR THE ROAD
or

<<SPACE>> (notice the spaces before the name)

24

"M

n

N -E-E-E-E-E-E-E-EE-E-E - -
d & U d b bl AL AL AN

3

o &

B

The reason for this is that before the Apple saves the screen onto the
dimkette, it adds the prefix "PIC." to your picture name to identify
it as a bona [ide Graphics Tablet Picture. Since diskette file names
will always begin with the letter P {(in PIC.), your pilcture names can
begin with whatever you please.

The PLC. flap also implies that the pilcture file inecludes the Tablet

WINDUW setting (see the WINDOW command). Files which do not contain
this information should not carry the PIC. flag.

After you type the name of the picture, press  [[EEIGEE -
you don’t really want to save the picture yet, just press

without typing any name. Your picture will reappear, and you“ll be
left in DRAW mode.

If you decide

If you do choose to save your picture, the Apple will then ask you:

DRIVE?

_—

(DEFAULT=1}

The Apple will save your picture onto the diskette in the disk drive
you indicate. The DEFAULT drive is the drive which the Apple thinks
you'll want te use, drive 1 the first time and the drive specified

previcusly each time thereafter. Type the drive number you wish to

use and press » or just press to select the DEFAULT

drive. (If you try to specify any drive number other than 1 or 2, the
Apple will use the default drive). The drive will whirr and chug for
a4 moment, then your freshly saved picture will reappear, in DRAW mode

with PEN COLOR as it was when you left.

If there is already a picture on the selected diskette with the name
you specified, the Apple will display the message

A PICTURE ALREADY EXISTS WITH THAT HNAME.
CONTINUE (¥ OR H)

LIf you wish to overwrite the current picture which has the name you

specified, press [ m- If you don”t want to destroy the

plcture on the diskette, preas and repeat the SAVE
operation using a different plcture name (a lone ([[CEEER is accepted
as an m Fesponss ) .

If you complete the SAVE procedure, or If your attempt to SAVE a
plcture is foiled, and you get an error message from the Apple, you
will lose any VIEWPORT you may have set (see the VIEWPORT command).

1f, however, you have aborted the SAVE command with an [ EEEEE .
the VIEWPORT will remain intact.

25



If you receive this message:

then any number of things could be wrong: the diskette
or there’s
another picture on the diskette with the same name and the file which
holds that picture is locked. In the first case, slmply use another
uninitialized diskette. In the second case, remove the diskette, peel
off the write protect tab and reinsert the diskette: In the third
case,; try ancther file name. Whatever the problem is, you may press
the spacebar to attempt to SAVE the picture again under the same name,
Or press to cancel the attempted SAVE. Your picture will
reappear, and you will be back in DRAW mode.

<

If you filled up the diskette by trying to SAVE a picture, only part

hold no more pictures, the diskette is write-protected,

of the picture will actually be stored on the diskette. It is best
to delete the partial file from the diskette after you have SAVEd the
plcture on another diskette (see GETTING OUT).

If you receive this message:

10 ERROR

PR SFACE BAR TO RETRY

PRESS {CR»

TO ABORT

while attempting to S5AVE a picture, then there are problems. Maybe
you specified Drive 2 when you only have one drive, or the diskette is

24
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uninitialized, or the data on it has been destroyed. You could have a
faulty disk drive or controller card, or your drive is under the
influence of a powerful magnetic field (did you put it om top of your
television? Maughty, naughty). There may be no diskette in the drive,
or you left the drive door open, or the diskette is crimped and is not
rotating. Whatever the cause, press the spacebar to attempt the SAVE
again, or press to get back to your picture. Investigate.

BROWSING THROUGH THE CATALOG

L

LINES poTs FRAME BOX CATALOG | LOAD SAVE |SEPARATE| SLIDE AREA | DISTANCE

L L
You can look at the contents of your diskette by pressing the pen in
the square marked CATALOG. The Apple will ask you (as above) for the

drive number. You can select the DEFAULT drive by pressing .

The message
PRESS SPACE BAR TO CUONTINUE

screens The drive will whirr a
the diskette will be presented.

will be centered at the top of the
bit, and the names of all files on
Don“t press the spacebar yet! The file names which begin in PIC.
your Graphics Tablet pictures, and should all have the annotatiom
B 033 to the left of them. Incidentally, the B denotes that they’re
BINARY files, and the 033 means that they use 31 diskette sectors, or
a little over BK bytes of memory, each. If you see any PIC. files
which aren”t marked B 033, then they“re not complete pictures. Change
their names (see GETTING OUT) so you don’t mistake them for Graphics
Tablet pictures in the future.

are

If you order a CATALOG of the Graphics Tablet Software diskette, these
files will be included:

PRESS SPACE BAR TO COMTIMUE

DI&E UOLUME 254

TAELET LOGD
HHENT

s THABLET SOFTHARE
R Al

| .
L EILE BENETY
FORMATTON

component programs of the Graphics Tablet package. The

file s the GHAPHICS TABLET LOGO, which wou”ll motice has
W Ok to Che lefe of 1t (The 034 means that it"s

Fhigaa aye all

pnin by waead gl l @
b kot b
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slightly larger than normal Tablet pictures, which are labeled BO33.
This causes no problems, however.)
Tablet Logo frame, which you see when you boot the diskette. You can
LOAD this picture and work on it, even though it“s not a PIC. file
(see LOAD, below, for details).

CATALOG can fall vietim to the same I/0 ERROR problems as noted in
SAVE. See the previous section for details.

If the CATALOG listing is too long for the screen, the listing will

pause after displaying 18 files. Press the spacebar to get the rest
of the CATALOG.

When you've finished looking at the CATALOG,; just press the spacebar.

Your picture will instantly reappear on the screen, with PEN COLOR
unchanged.

GETTING LOADED

E—

LINES DOTS | FRAME BOX | CATALOG | LDAD SAVE |SEFARATE] SLIDE ARER |I]BHII:EI

T 1

Unce you have 5AVEd a plcture on diskette, you can call it back to
your screen to be worked on some more, or just bring it out so you can
aduire it for a minute. Press the pen to the square marked LOAD.
The following words will appear:
PLEASE TYPE THE PIUCTUKE NAME.

-
If you change your mind and don"t want to LOAD a new plecture, press

« Your previous pleture will reappear, and you will be left
in DHAW mode with the same PEN COLOR as when you left.

If you do want to LOAD another plcture, type the name of the picture

which you wish to see, and press You doen’t have to type the
FIC.:; the Apple will supply that for you. The rules for naming
pictures are the same as described in the SAVE command.

You will then be asked to specify which drive the diskette with the
chosen picture is in. Press to indicate that it"s in the
DEFAULT drive, or type the drive number (1l or 2) and press [JEEZE -

The disk drive will spin for a few moments, then the selected picture
will appear on the screen. You will be left in DRAW mode.

LUAD is wvulnerable to the same disk I/0 ERROR problems as were
described in the SAVE section.
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You can LOAD picture files which were not created by the SAVE command,
as long as they carry the notation B 034 in their CATALOG listing. Ome
such file is the GHAPHICS TABLET LOGO file on your Graphics Tablet
Software diskette. Ewven though this file doesn”t have the PIC. flag
in front of its name, it can be LOADed and worked upon like any other
pletures If ywou LOAD this file, and SAVE it again, the new version
will have the prefix PIC. attached to the name, and will have the
notation BO33 to its left in the CATALOG.

When the Apple sees the PIC. prefix, it infers that the file contains
information about the Tablet WINDOW setting along with the picture.
The absence of the FIC. flag indicates to the Apple that it should use
the default WINDOW setting (see the WINDOW command). In addictiom, if
you have a picture on the diskette whose file name does have the PIC.
prefix, you can make the Apple ignore the Tablet WINDOW setting in
that file by typing the PIC. prefix at the beginning of the file name
when you LOAD ic.

Lf you LOAD a picture which was SAVEd on another Apple or Graphics
Tablet, it"s possible that the Tablet which created that picture uses

a slightly different WINDOW setting than yours. The difference
usually appears as a discrepancy between the motions of the pen across
the working area and of the crosshalirs on the screen. If the
crosshairs don“t correspond to the pen position, then re-LOAD the
plcture, but type the PIC. prefix at the beginning of the file name.

This will make the Apple use the proper WINDOW setting for your
Tablet.

With one exception, an attempt to LOAD a picture, whether successful
or not; will remove any VIEWPORT you may have set (see the VIEWPORT

command}. If you have aborted the attempted LOAD with a [ XTI
or a m, this rule does not apply.

GETTING OUT

With the Graphics Tablet, you can perform three simple operations with
disk files: SAVE, CATALOG, and LOAD. In order to RENAME or DELETE

pleture files, you"ll have to leave the Graphics Tablet Software and
get back to the Applesoft/D0OS command level. To do this, get to

DRAW mode and press [[Ed). The Apple will ask you if you indeed wish
to leave.

>

If you answer n » You will lose whatever picture you had on the
piereen! Any other reply will send you back to your artwork, in DRAW
vl .

"hl‘l



If you answer [, then the Apple will run the HELLO program on the
diskette, and you will see the Graphics Tablet Logo frame (see Chapter
l, STARTING UP}).

again to get to the HELLO menu. Choose E to QUIT and
+ The screen will be cleared and the Applescft prompt

character (]) will appear imn the upper-left corner.

FPress

press

Mow you can DELETE, RENAME, LOCK, UNLOCK, or VERIFY any of your
picture files on the diskette, or do almost anything else in Applesoft
or with D0O5. (For details on how to perform these operations, see
Chapters 2 and 4 of your DOS manual.) Remember to include the PIC. at
the beginning of the pictures” file names! To return to the Graphles
Tablet software, type

RUN HELLO

Wnen the Graphics Tablet logo appears, press m, select for
Graphics Tablet Software, and press [JEBIGGE- You'll be working with
the Tablet again, with a blank screen,; a white pen, no VIEWPORT, the
WINDOW at its default setting, the REDUCER off, and in DRAW mode.

DON'T try to RUN the file GRAPHICS TABLET SOFTWARE directly!
not a program in itself, but is an EXEC file which runs sewveral

programs and sets up some parameters necessary for the well-being of

the Tablet scftware. You should always enter the Graphics Tablet
Software by selecting it from the HELLD menu.

It is

ROOM WITH A VIEWPORT

SOFT
RESET

CALK
BRATE

BG
WINDOW COLOR

VIEW PEM
RESET | CLEAR DELTA PORT REDUCER | oocia | ORaw

Am I to spend the rest of my short life

Confined by these four corners, bright and sharp?
5hall I be limited in my designs

To draw only within this VIEWPORT small?

And yet, there’s recompense:
The box which limits, also can protect,

And keep me from destroying what I”ve wrought.
Confine, protect; the VIEWPORT functions thus.

This cannot be!

You can use the VIEWPORT command to select a rectangular area on the
screens Once you set an area for a VIEWPORT, wou will be allowed to
draw only within that area. This allows you to concentrate on one
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area of the screen at a time, while protecting the rest of the plcture
from being accldentally erased or overdrawn.

The VIEWPORT appears onm the screen as four small "L"-shaped corner

marks, one at each corner of the VIEWPORT. Each leg of each "L" is
three dots long and one dot high. The VIEWPORT itself is the area

enclosed by these four corners (the corners are actually outside the
VIEWFORT proper}. ILf you change or remove a VIEWPORT, the cormer
marks vanish without a trace, leaving the screen under them unchanged.

To specify a VIEWPORT, press the pen to the VIEWPORT square om the
Tablet menu. The prompting message

UPPER LEFT?

will appear briefly at the bottom of the sereen. Position the pen at
the spot where the upper-=left corner of the VIEWPORT should be
(lmagine you're drawing a FRAME) and press down. One corner mark will
appear, and another prompting message:

LOWER RIGHT?

will be displayed:

LOWER-RIGHT?

Position the pen at the opposite (lower-right) corner of your proposed
VIEWPORT, and press down. The other three corners of the viewport
will appear. This is how the finished VIEWPORT will look:




Unlike FHRAME and BOX modes, in which you can specify the corner points
in any order, VIEWPORT really does want the second corner point to be
below and to the right of the first. If you give the points in

reverse order, or specify an impossible VIEWPORT (one which has no
height or width), then you will recieve the message

PLEASE SPECIFY PDINTS

CORRECTLY

You will then be asked for both corner points again.

Unce you've set a VIEWPORT, what do you do with it? Simple, just
DRAW. After you specify the two corner points, and you see the four-
cornered frame, you will be placed in DEAW mode with the PEN COLOR
unchanged. Anything you DRAW outside of the VIEWPORT simply will not
show up on the screen; anything you draw inside it, will. WNotiece that

the crosshairs will appear even outside the VIEWPORT, but pressing
down on the pen has no effect.

You can change to any other drawing mode (BOX, DOTS, LINES, or FRAME)
and it will work normally inside the VIEWPORT. But if, while you’re
in one of these modes, you try to specify a point outside the

VIEWPORT, you'll receive the admonition
POINT OQUTSIDE VIEWPORT . RESPECIFY.

Just choose another point inside the VIEWPORT. If you want to restart

the BUX, FRAME, or LINE you're drawing, press the pen to the sguare
for the proper mode again.

1f you invoke the VIEWPORT command when another VIEWPORT is already
active, the Apple will
to specify a new one.

remove the previous VIEWPORT before asking wyou

At any time after you have invoked the VIEWPORT command, but before
you have finished specifying a new VIEWPOHT, you can tell the Apple to
give you one of two special VIEWPORTs. One of these is the VIEWPORT
you were using before you started to set a new one, and the other is
the "default" VIEWFORT (the currently set WINDOW).
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To recover the VIEWPORT you had before you started to set a new one,
press ISR before you finish the VIEWPORT command.

To request the default VIEWPORT, press lﬂ before you finish the
VIEWPURT command. The default VIEWPORT is the full screen, or (if wyou
have invoked the WINDOW command) the area within the WINDOW. When the

VIEWPORT is set to the full screen, no corner marks appear.

The VIEWPORT command always leaves you in DRAW mode with the PEN
COLOR unchanged.

A BRILLIANT REDUCTION

SOFT VIEW
RESET PORT

CAL-

RESET BRATE

CLEAR DELTA ORAW

PEN
REDUCER COLOR

winoow | =%

Once you've set a VIEWPOKT, you can use the REDUCER function to shrink
the entire Tablet working area into the VIEWFORT on the screen. This
allows you to convert large pen motlons on the Tablet into small
motions on the sereen. This lets you make precise, small drawings.
When you use the REDUCER in conjunction with the DOTS mode, you can
modify wvery small areas of a picture, setting and resetting individual
dots 1f necessary.

Once the REDUCER is enabled, it will stay in effect until you remove

it or change the VIEWFORT. To use the REDUCER, set a VIEWPORT around
the area in which you wish to work, then press the pen to the square

marked REDUCER. When you hear the Apple beep, the EREDUCER is active.
If you receive the message

WNOT POSSIBELE.

then vou have specified a VIEWPORT which is too small or too
disproportionately shaped for the REDUCER to function. Such an
impossible reduction will leave you with the REDUCER inactive and

everything else unchanged.

<>

The screen position of the VIEWPORT determines the minimum possible
gize into which you can REDUCE.
in the upper-left corner of the screen than in the lower=right

corner. Specifically, the smallest possible VIEWPOET size into which
you can REDUCE ranges from two screen dots square (at the normal
WINDOW setting) in the upper-left corner to 45 dots square in the
lower=right.

You can REDUCE into smaller VIEWPORT:



the REDUCER square agaln. The
The RESET, S50FT

the REDUCER.

To disable the REDCER, press the pen to
Apple will beep and the REDUCER will be disabled.
RESET, WLNDOW, VIEWPORT, and LOAD commands also disable

When the VIEWPORT is at its default setting, the REDUCER has no
effects

OPENING THE WINDOW

PEN
CoLDR

VIEW
FORT

CALI-
BRATE

RESET | CLEAR cona | oeum Lo REDUCER ORAW

L |
The WINDOW command works like a VIEWPORT with the REDUCER on, but
the other way “round. Where VIEWPORT with REDUCER lets you draw

something large on the Tablet, and have it appear smaller and in a
specific place on the screen, the WINDOW lets you draw something small

in a specific place on the Tablet and have it appear large on the
SCTreens

You normally set a WINDOW before you begin drawing a picture. Press

the pen to CLEAR and then to WINDOW. This will appear on the screen:

. PRESS PEW AT
NITTENEE AHD LOWER-RIGHT
OF THE ACTIVE

CORHERS
TABLET AREA DESIRED

Find a picture of a molehill and tape it to the Tablet”s working
area. Now take a pen or a pencll (not the Tablet s pen!]l and draw a
box arcund the significant part of the picture. Take the Tablet’s
pen and, following the highlighted instructions on your screen, press
it to the upper-left corner of the box. The highlighting will shift:
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FEH AT
UPPER-LEFT AND INANERISIASI
CORHERS OF THE ACTIUVE
TABLET AREA DESIRED

Press the pen to the lower-right corner. The words will disappear and
the drawing screen will return, with a large frame in the middle of
the screen. This frame is proportional to and corresponds with the
frame around the molehill on the Tablet, and is centered on the
screen. Take the pen, set DRAW mode, and trace the molehill. You
will make a mountain on your screen out of the molehill taped to the
Tablet.

After it’s finished, WINDOW returns you to DRAW mode, with your PEN
COLOR unchanged and the VIEWPORT set to the same size as the WINDOW
frame on the screen.

The reason that you aren’t shown the screen and crosshairs while you
set the WINDOW (as you are when you set a VIEWPORT) is that you“re
selecting an area on the Tablet, not the screen. The resulting area
on the screen is as large as the Apple can make it, proportiomal in
#lze to the WINDOW on the tablet, and centered on the screen. Since
the WINDOW area on the Tablet bears little relation te the screen
before it“s set, the screen and crosshairs are not displayed.

At any time after you have initiated the WINDOW command and before yon
have completed it, you can use the Apple”s keyboard to indicate that
you want the default WINDOW, (the entire working area ol

the Talylen )



or that you want to cancel the WINDOW sequence. Press m at any
time during the WIHDOW sequence to cancel it; press EI to select the
default WLINDOW.

BROKEN WINDOWS

If you receive the message
PLEASE SPECIFY POINTS CORRECTLY!

then you®ve not specified the two corner points in their proper upper-
left, lower=-right order, or you“ve tried to set the WINDOW to an area
on the Tablet that®s too small. You will be asked to specify both
corners again. If you want to cancel the attempted WIKDOW, press

If the Apple flashes the message

PLEASE STAY WITHIN THE WORK-AREA.

then you’ve let the pen stray outside the working area of the Tablet's
overlay. You will be prompted again to indicate the corner point.
To cancel the WINDOW command, press .

DRAWING IN THE WINDOW

Once you've placed a WINDOW on the Tablet, you can use any of the
Tablet s drawing modes (DRAW, LINES, DOTS, FRAME, or BOX) to draw, as
long as you stay within that WINDOW.

You can set the VIEWPURT within the WINDOW on the screen. Once you've
set it, you can even KREDUCE into it, and use the entire Tablet area

within the VIEWPORT. When wyou turn the REDUCER off, you will again be
limited to your WINDOW.

Onee you've set a WINDOW, the only way to remove the WINDOW frame is
to set 3 new WINDOW or wse the Tablet RESET command. Mo other Tablet
command will remove a WINDUW. The REDUCER will allow you to
temporarily override the WINDOW; when you turn off the REDUCER, you
will be left with the previous WIKDOW again. Experiment with using
WINDOW and the REDUCER; you’ll be surprised at what they can do.

When you specify a WINDOW on the Tablet, the Apple will draw the
WINDOW frame on the screen on top of the current piecture. The sides
of the frame are two dots wide, and the top and bottom are one dot

wide. If you set a new WINDOW, the Apple will remove the frame by
drawing over it with the BackGround COLOR. The WINDOW command can
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therefore destroy parts of your previous picture. Alsoc, even though
WINDOW sets the VIEWPORT to the portion of the screen inside the
WINDUW frame, the CLEAR command will clear the entire screen,
including everything outside the VIEWPORT and the WINDOW frame, and
even the frame itself! (The frame will be redrawn after the CLEAR.)
Lf you reset the VIEWPORT to a slightly smaller size than the WINDOW,
the CLEAR command will work normally and erase only what is within the
VIEWPORT «

The WINDOW information is stored along with the picture information
when you SAVE a picture onto diskette. There is no way to avelid
saving this information. When you LOAD a picture, the Apple will
automatically use the WINDOW setting stored with that picture, if that
pleture’s diskette file name begins with PIC. If it does not, the
Apple will use the default WINDOW setting for your Tablet. You can
force the Apple to ignore the WINDOW setting stored in a picture file
in three ways:

1) Leave the Graphics Tablet Software (see GETTING OUT) and RENAME
the file; removing the PIC. prefix from the file name-

-— gr =--—

1) When you LUAD the picture, type the PIC. flag at the beginning of
the plcture name. ( LOAD PIC.filename)

—-— g =—

3) Once you have LOADed the picture, press the pen to WINDOW and type
B to get the default setting.

RESET

RESET | CLEAR | WINDOW DELTA REDUCER

PEN
CoLoR

COLOR RESET PORT | BRATE

The RESET command lets you "wipe the slate clean" and begin anew on a
fresh picture. MNamely, it:

1) Sets the WINDOW to the the normal 11 inch wide, 6.5 inch tall
rectangle at the top of the working area.

2) Sets the VIEWPORT to the full screen.
3) Sets CALIBRATE to one unit per screen dot, and leaves the wunll
type undefined.

4) Sets the BackGround COLOR to black, and clears the screcn.

5) Sets the PEN COLOR to white and sets DHAW mode.



6) Sets the value of DELTA to 2 and turns the Audio Feedback
feature OFF.

7) Sets the default drive number for LOAD, SAVE, and CATALOG to 1.

lsing the RESET command is just like restarting the Graphics Tablet
spftware all over again.

A SOFTER RESET

- R —
BG SOFT VIEW CALI PEN
reser | cuear |woow | (B8 | oer | SOER L S0t | enate |REovceR] cornn | oRaw
L]

The SOFT RESET command is a milder wersion of RESET. It lets you
teset many of your drawing and caleculating functions, while leaving
your plcture, WINDOW settings, and pen color intact. SO0FT RESET:

1) Sets the VIEWPORT to the full screen, or to the currently set

WINDOW: This is the same as pressing Iﬂ while setting a
VIEWFPURT «

2) Sets the CALIBRATE unit to 1 and the unit type undefined-

3) Sets the DELTA value to 2 and turns the Audio Feedback
feature OFF.

4) Sets DEAW mode.
Hothing else is changed by SOFT RESET. The PEN COLOR, BackGround

COLOR, the WINDOW setting, the default drive number, and so on, all
remain the same.

CALIBRATE

SOFT VIEW

PEN
RESET | PORT REDUCER

DELTA COLOR

ORAW

i

BG
COLOR

The CALIBRATE command lets you specify a distance on the Tablet
gurface and use it for measuring with the DISTANCE and AREA functions.

Press the pen to the CALIBRATE square on the menu. The Apple will

beep and the brief question:

BEGINNING POINT?
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will appear at the bottom of the screen.
down. Another brief question:

Select a point and press

ENDING POINT?

will flash at the bottom of the screen.
inch away from the first and press down.
the following frame will appear:

Select another point, say, an
The screen will wvanish and

DISTAHCE 15 2

YOUR HUMEER OF UHITS -> B

The Apple has converted the distance between the two points you
specified into its internal "screen units". You now have the
opportunity to define how long that distance actually was. If you've
just arrived from Alpha Centauri, and you specified a distance of
about one U.5. inch, then that’s about 5 glibbets. Type

0 e
OCO00 0000 XN

You've now defined the length you specified to be 5 Alpha Centauri
glibbets. You're free to change it, of course, and give a distance of
10 chronacs, 200 malms, or even half a greton if you so desire (use
decimal numbers for fractions, B B :retons).

The CALLBRATE command won’t let you specify negative distances, or
distances greater than 999999999. It also won't let you use a name
for your measurement which is more than 10 letters, numbers, or
speclal characters (such as asterisks, bracketts, etc.) long.

in this case

You can tell the Apple that you"ll agree to use its internal screen
units for measurement by answering its questions about length and name
with the key. OUnce you“ve specified a distance and unit name
in the CALIBRATE command, they will remain as you set them until you:
a) reset them with the CALIBRATE command, b) do a RESET or a SOFT

HESET, or ¢} change the BackGround COLOR, the VIEWPORT setting, or the
WINDOW setting.

L



MISTAKEN CALIBRATION

i you upecliy an endpoint for the CALIBRATE distance which is
the current VIEWPORT, you will be asked to indicate the polnt again.

ot Ll

you begln to define a distance for the CALIBRATE command,
cancel the procedure by pressing the m key.

<>

Pon®t change the REDUCER setting after you“ve CALIBRATED your Tablet.

If you do, it will shrink your measurements just as it shrunk your
Tablet movements, and all your DISTANCE and AREA calculations will be

incorrect.

Unce Yo oan

LONG DISTANCE. ..

LINES DOTS | FRAME BOX | CATALDG | LDAD SEPARATE

Unce you've set a distance and a unit name with the CALIBRATE command,
you can use those definitions to calculate the DISTANCE that you move
the pen along a path on the Tablet surface.

For example, find a road map (well use one of Central California),
unfold it, and tape it to the Tablet so that the legend (with the
scale of distance) is in the working area. Use the CALIBRATE command
to set the distance and unit name to the scale of distance on the map:

Now point the pen te the DISTANCE square and press down. The Apple
will beep, signaling you to take the pen and trace a path on the map.
braw a path from Buttonwillow to Bakersfield, along Route 5. The path
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will appear on the screen as you draw.
Apple will beep again and flash

When you lift the pen, the

CALCULATING. . .

at the bottom of the screen, and then go away and think for a moment.
lt will soon return, telling you that the DISTANCE you traveled from
Buttonwillow to Bakersfield is about 25 miles. After a short delay,
you will be returned to DRAW mode.

The path you draw, as it appears on the screen, is just like any other
path in DRAW mode, and it is subject to the same DELTA effects as
DRAW. Lower DELTA settings will give you more accurate DISTANCEs ;
higher DELTA settings will give you less accurate (albeit quicker)
approximations.

If you invoke the DISTANCE command and then decide you don”t want to

calculate a distance after all, simply press the key instead
of drawing a path on the Tablet.

There is a limitation on the maximum DISTANCE your path can be. The
longest path you can draw for DISTANCE contains 800 points. With a
DELTA setting of 2, this is 1600 screen units, or about 59 actual
inches on the Tablet. Of course, this will be different if you're
using the WINDOW or REDUCER functions.

... AND AREA CODES

LINES

oaTs FRAME BOX | CATALDG] LDAD SAVE |SEPARATE| SLIDE AREA | DISTANCE

L)
The AREA command is a counterpart to the DISTANCE command. But
instead of letting you find the DISTANCE between Buttonwillow and
Bakersfield, CA, it will let you Figure the AREA of Manhattan.
Quickly remove the map of Central California and switch to one of the

Wew York City area. Use the CALIBRATE command with the scale of
distance on the new map.

Wow place the pen on the AREA square and press down. The Apple will
respond with a beep. Trace the perimeter of Manhattan. As soon as
you lift the pen, the Apple will beep again and flash

CALCULATING . o «

and it and think for a few moments. Soon 1t will return with the
the island, expressed In the units you set in the CALIBRATE
[t will hold this value on the sereen for about

seconds, and then return you to DRAW mode.

area of

command « flve



Wow CLEAR the screen and try it again. This time, don”t go completely
arcund the island, but stop about half an inch away from your starting
point. The Apple will obligingly close the curve for you, connecting
the ending point directly te the beginnning, before it caleulates the
AREA .

AREA is subject to the same limitations as DISTANCE: you can only draw
a path 800 points long, or about 59 Tablet inches with a DELTA setting
of 2. As in DISTANCE, a larger DELTA setting will give you less
accurate results. And if you had the REDUCER on when you CALIBRATED,
don”t turn it off when you are going to calculate an AREA. A press of
the JEEEZN key will abort the AREA command, just as it will for the
DISTANCE command.

Now CLEAR the screen and find the AREA of Manhattan again. This time,

go around the island twice. HNotice that even though the AREA looks
the same on the screen, the number that the Apple will return is about
twice the actual AREA of the figure. This is normal: if you go around
three times, the Apple will give you a number three times too large,
and s0 on.

1f, while drawing around an AREA, you move the pen cutside the
VIEWPORT, the Apple will act as if you had lifted the pen at that
point, close the curve, and figure the AREA.

SLIDE RULES

oars FRAME BOX | CATALOG| LODAD SAVE FIHRHE

AREA |[I5Tlmt|
L]

Once you've got a picture on the screem, you dont have to rest at
that. Ho, you can mobilize your pictures, give them some motivatien,
see some action! Press the pen to the SLIDE square. The request

BEGINNING POINT?

will appear briefly at the bottom of the screen. Use the pen to

select any point on your plcture, and press down. A second request
ENDING POLINT?
will appear. Select another point on the screen, some distance

removed from the first. Watch your plcture travel across the screen,
both vertically and horizontally, until the first point you selected
(on the picture) is in the vicinity of the second point (on the
BCTEEN) »

If you decide that a SLIDE isn”t what you want right now, press
IEEZ to cancel the operation. You'll be returned to your picture,
in DRAW mode.
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The SLIDE operation is performed in four directions, with what
mathematicians call “toroidal wrap-around". This ponderous phrase
means that the picture thinks it"s not on a flat screen, but wrapped
around 8 doughnut: the left side is joined to the right side, and the
top is joined to the bottom, so that everything that you SLIDE off one

edpye of the screen will reappear on the opposite edge. When your
SLIDE is complete, you will be returned to DRAW mode.

SLIDE moves the entire screen: there is no way to move only a portion
of the screen. Because of the way the Apple places colors on the
screen (see A SHORT DIGHESSIOM...), the SLIDE command can move the
pilcture the exact vertical distance you indicate, but can only come
within l4 dots of the horizontal location you specify.

SLIDE will remove the VIEWPORT and WINDOW borders before it moves the

plcture, but will replace them in their former locations (not SLID
over) after the SLIDE is complete.

PRISMATIC APPLE

ooTs

FRAME BOX | CATALDG | LDAD AREA |DISTANCE

-
-
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The SEPARATE function "strips" your picture, until only one color is

left. Press the pen to the SEPARATE square. You will be presented
with a color menu, just like in PEN or BackGround COLOR. REMEMBER:
The SEPARATE command will destroy parts of your pilcture. If you want

to preserve a4 plcture, be sure to SAVE it before you do a SEPARATE.
If you've already started a SEPARATE command, just press to
cancel it and return you to DHAW mode.

1f you do want to SEPARATE out your picture, select a color from the
color menu with the pen and press down. The menu will vanish and your
plecture will reappear. (uicker than you can pronounce "refraction”,
your picture will be stripped of all colors except the one you
selected. You will be left in DRAW mode, with your BackGround COLOR
set to black and your PEN COLOR set to the SEPARATE color you

specified.

There is no way to undo a SEPARATION. The SEPARATE command will
remove any VIEWFURT or WINDOW before it performs its function, and
restore them when it”s finished. SEPARATE works only on the entire
screen: there is no way to SEPARATE only a portion of the screen.

You cannot SEPARATE out the color black. If you did, you'd be left
with a blank screen! The Apple will deny your attempt to separate out
either of the blacks with the message

N0 SEPARATION ON BLACKS.
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IN CONCLUSION

Congratulations! If you've come this far, and practiced with your

Tablet along the way, then you’ve mastered the basic functions of the

Apple Graphics Tablet. With a little practice, you can be drawing
and manipulating pictures with skill and ease. If you're interested
in doing more with your Tablet, and you're accustomed to programming
in Applesoft BASIC, then you might be interested in looking into
Chapter 3. It describes the internal operation of the Graphics
Tablet software, and the operating subroutines in the Graphics
Tablet itself: You"ll find dozens of new applications for wyour
Tablet. Go ahead, keep drawing, and have fun!
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THE PROGRAMS

Tnere are four main programs which comprise the Graphics Tablet
software. Three of these programs are supplied on your GRAPHLICS
TABLET SUFTWARE diskette, and the fourth is stored in ROM (Read=-Only
Hemory) on the Tablet Interface card. These programs are:

1) TABLET-CODE APPLESUFT: This is a large applications program,
written in the Applesoft I1 BASIC programming language. This is
the program which performs all the commands and functions of the
Tablet as described in Chapter 2.

2) JUICK-DRAW: This is a machine language subroutine which is used

by the TABLET-CODE APPLESOFT program. This subroutine allows an

Applesoft program to draw lines on the Apple’s high-resolution

graphics screen as fast as the Tablet can supply the points.

This machine-language subroutine is hidden inside an Applesoft

Program.

3) Tablet Firuware: Tnis is a set of subroutines permanently stored

in ROM on the Tablet’s Interface card. These are base-level

subroutines for the basic operation of the Tablet. They can be used

from any Apple programming language.

4} UTILITIES: This is a package of machine-language subroutines

which perform many of the screen manipulation functions of the

TABLET-CODE program. This package includes the subroutines which

perform the SEPARATE and SLIDE operations. It also includes the

shape table used by the Applesoft DRAW command to draw the corner
marks for the VIEWFORT. These subroutines are stored inm a binary

file on the diskette and load at location 56000 (decimal 24576)

in memory. The length of this file is $330 (816 decimal) bytes.

In addition, there are two other Applesoft programs which are used as
part of the Graphics Tablet software package, but don”t take part in the
actual operation of the Tablet. They are:

L) HELLO: This is the program which is executed when you boot the
diskette. It is also executed whenever you exit the TABLET-CODE
or MENU ALIGHNMENT programs. It allows you to select which
program you wish to run, and lets you quit if you want to.

2) MENU ALIGNMENT: This is another Applesoft program that sets up

an informatiom file on the diskette, called TAB. INFORMATION .

This file contains information about what slot the Interface card

is in and where the overlay 1is located on the Tablet.
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TABLET-CODE APPLESOFT

This is the main operating program for the Graphics Tablet. It is
written in Applesoft, and takes up 12K bytes of the Apple’s memory.

It resides between locations 51000 and $3FFF (decimal 4096 and 16383)
of memory. It requires that your Apple have the Applesoft language in
BiM or on a Language System Language card. It will not run with
cassette or diskette versions of Applesoft.

A source listing of this program appears in Appendix D, along with an
atlas of subroutines, variables, and special locations. Here is a
brief map to the program:

Lines Function

10=160 Initialization. This section reads the Tablet
information file, sets up all pertinent Tablet
paramaters, and initializes and clears Page 2 of the
Apple’s nigh-resolution graphics screen. It also
places the program and its variables in the proper
locations in the Apple’s memory, and loads the
UTILITIES subroutines.

Liu=180 This is the main DEAW mode loop. These two lines take
input from the Tablet pen and send it to the QUICK-
URAW subroutine to draw on the screen. The only way
out of this loop is to press a key or press the pen
outside the Tablet”s working area (i.e., on the menu).

190=-194 These lines are executed when you press a key during DRAW
mode. If you press any key other than s nothing
happens. If you press + you will be asked whether
you wish to quit or not. Pressing any key other than [J
will return you to DHAW mode. Otherwise, the HELLO program
will be run.

200=290 These lines sense when you press the pen to the menu.
Line 280 is the main menu vector table.

IU0=310 The CLEAR command.

330-410 The LOAD command.

420=520 The SAVE command.

530=-540 A subroutine to input the disk drive number during
LOAD, SAVE, and CATALOG.

350=560 The SUFT BESET command.

370=610 The CATALOG command.
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biU=b40

250

bl

BI0=-H70

B0
B90=1120

L130=-1140

1150=1290

1300

1310=-1320

1330-1340

1350=1360
1 3du=1340
L400=1440
1460=1560
1580=1660
1680-1720
L740=-1820
1840-1930

1940-14950

1970-1980

The BackGround COLOR command.

The PEN COLOK command.

This line lets you reenter LINES, DOTS, BOK, or FRAME
mode after a menu selection.

This subroutine draws the color menu for BackGround
COLOK, PEN COLOR, and SEPARATE, and lets you select a
color with the pens.

Color box low-resolutlion draw.

The WINDOW command.

This subroutine resets the Tablet WINDOW information after

a color menu selection.

The VIEWPURT command.

This subroutine causes a l.l5 second delay. It is
used to pause while the Apple is displaying a message
on the screen.

This subroutine waits until either a key 1s pressed on
the keyboard or the pen is pressed down, and then

refurns.

This subroutine draws or undraws the four corner marks
for a VIEWPORT.

This subroutine draws a single VIEWPORT cormer mark.
The BEDUCER command.

Turns on the REDUCER.

The DELTA command.

LINES mode.

DOTS modes

FRAME mode.

BUX mode.

This subroutine is called whenever you specify a point
outside of the VIEWPORT for any of the four modes
mentioned above.

The AREA command. This section is the drawing loop.
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19490=-2030 The calculation section for AREA.

207u=2uB0 The DISTANCE command. This section is the drawing
Loop.

2090=2120 The calculation section for DISTANCE.

Z10U=2290 The CALIBRATE command.

L300 A subroutine to blank out the four lines at the bottom
of Page 2 of Text modes

2310 A subroutine to display "BEGINNING POINT?" at the
bottom of Page 2 of Text mode and wait for the pen to
be pressed down-

2320 A subroutine to display "ENDING POINT?" at the
bottom of Fage 2 of Text mode and wait for the pen to
be pressed down.

2330-2480 The SLIDE command.

2490-2580 The SEPABATE command.

2390=-2600 This subroutine resets the Tablet firmware.

2610=2730 Error handling subroutines.

THE MAIN LOOP

The main programming loop of the TABLET-CODE program occurs in lines
170 through 290. Lines 170 and 180 are the main loop for the DRAW
mode. The DRAWing is done by the CALL EPY in line 170. This
activates the QUICK-DRAW subroutine, which reads the Tablet and draws
on the screen. As it draws on the screen, it also places the
coordinates for each point plotted into the two arrays called X% and
¥4, It uses the variable NI as an index into these arrays, and uses
the value of the variable DX as its DELTA value (see the section on
the QUICK=DRAW subroutine). The QUICK-DBAW subroutine returns to the
Applesoft program when one of four events occur:

1) A key on the keyboard was pressed.

) The pen was pressed down outside the working area of the
Tablet.

3) The pen was lifted after being pressed down.
4) Une of the arrays Xi or YX was filled up.

When ULCK-DEAW terminates, the termination condition code (a number
from U to 3) is stored in location 700, and the Applesoft program
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places this value inte the variable CD. Depending upon the
termination condition, the program either reinitializes the DRAW mode,
or branches to line 190 {(to handle a keypress) or line 200 (to get a
menu selection).

If the pen was pressed outslde the working area, then lines 220
through 24U sense the pen’s position again in relation to the menu.

Two numbers are returned: X holds a number from 0 to 21 which
corresponds to one of 22 horizontal positions across the menu, and Y

holds a number (0 or 1) which corresponds to cne of tWo menu rows.

The O Y+1 GOTO 280,290 statement in line 250 selects between the
top and bottom menu rows. The ON X+l GOTO L140... in line 280 selects
among the 22 menu items in the top row.

MENU ITEMS

Each menu item corresponds te a block of code (not a subroutine) im
the program. After the code for each item performs its functiom, it
executes either a GOTO 170 (to reinstate DRAW mode) or a GOTO 660 (to
reenter the current mode). A list of the variables which are used in
the program and a description of their function appears in Appendix B.
Subroutines which are called by parts of the program also appear in
that Appendix.

The four other modes (LINES, DOTS, BOX, and FRAME) are actually
independent menu items which operate differently from DRAW mode. For
an example, look at the code for the FRAME mode, in lines 1740 through
1820. Line 1740 resets the Tablet to accept polnts from the current
WINDOW area, with a sparkling crosshairs cursor displayed. It also
sets the variable CM (for Current Mode) to 3, for FRAME mode- Line
1750 loops until the pen is pressed onto the Tablet surface, and
returns the coordinates of the point in X and Y. These coordinates
can be uvsed directly to plot onto the high-resolution screen.

Line 17o0 checks to see if the point is inside the current VIEWFURT.
If it is not, the subroutine at line 1940 is called. This subroutine
checks that the point is in the menu area. If it is, it sets the

variable BT to l; if not, it sets KT teo 0 and displays the message
PUINT OUTSIVE VIEWPUKT. HKESPECIFY.
Back in line L1760, if a menu item was selected; the code causes a jump

to line 220 (menu selection). If the point was outside the viewport,
the mode is restarted by a GOTO 1750.

If the point was inside the VIEWPOKT, then line 1780 plots the point
on the screen and saves its coordinates in the variables TX and TY.
Lines 1790 through 1810 go through the whole get-a-point procedure
again, and get another point in X and Y. Finally, line 1820 actually
draws the FRAME, and jumps back to line 17530 to get another two

points.
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EXTENDING THE MENU

It you can write programs for the Apple, then you can tailor the
TABLET-CODE APPLESOFT program to your own liking. You can add extra
functions and remove or wodify existing functions. You can define
your own meénu selections, or you can even start from scrateh and

write your own programs to use the Graphics Tablet to do just about
anything.

>

The TABLET-CUDE APPLESOFT program uses almost all of the memory space
allotted for it. If you wish to add a function to the code, you must
delete some of the program to make room for it. If the program grows
any larper, it will not work.

EXAMPLE: INSTANT COLOR MENU

L1f you're tired of having to wait for the Apple to redraw the color
menu when all you want to do is change the PEN COLOR from white to
black, here’s a modification you can make to get instant changes in
PEN COLOK. To do it, you'll have to sacrifice ome of the Tablet”s

other functions. Since this will mean changing your TABLET-CODE
program, it“s important that you not work on the original backup
diskette.

Type

NEW
LOAD TABLET-CODE APPLESOFT

to load the unmodified program. To make room for your new code,

delete a function you don”t use much (some good candidates for
oblivion are S5LIDE, SEPARATE, AREA, DISTANCE, and CALIBRATE == they
are speclal=purpose [unctions and their removal won't affect the rest

of the program)- Let”s delete the SLIDE function. Type

DEL 2330,2480

How you’'ve got about 250 more bytes to use for your program. To
réplace the SLIDE command with & null command, enter the line

£330 GUSUB 1130: GOTO 170

to reset the Tablet and return to DEAW mode if you try to select the
now=defunct SLIDE function.



What we”ll do is let vou choose a new PEN COLUR simply by poking one

of the first eight squares in the second row of the menu. Label
squares on your meénu with a pencil or pen:

R

SR=0E000E

How for the programming part- In lines 250 through 280, the
variables X and Y hold the coordinates of the menu box which was just
selected. Y is set to 0 for the top row and | for the bottom, and X
holds & number between 0 and 21 corresponding to the 22 boxes in each
row. 5o, if you poke the pen to one of the eight boxes of the new
color menu, Y will be set to 1l and X will be a number from 0 to 7,
depending upon which of the 8 squares you poked. It just so happens
that the eight colors in Applesoft”s high-resolution graphics mode are
numbered 0 through 7, and they are in the exact same order as the
color names you wrote on the second row of the menu! Isn’t that
lucky? But, first we’'ve got to handle ¥. In line 250, if Y is equal
to 1, the program goes te line 290, the mull function. Let®s replace
that line with

290 IF X<0 OR X»>7 THEN GOSUE 1130: GOTO 170

How the null function is executed only 1f the pen was pressed in the
second row and not im the first eight boxes. If the pen was pressed
in one of the first eight boxes, the next line will be executed. 3o
let”s make the next line:

295 PC=X: HCOLOR=PC: GOSUE 1130: GOTO 660

This line sets the Fen Color to the value of X (remember, 0 through
77) and sets the high-resolution COLOR te that value. Then it resets
the Tablet and goes to line 660, which reenters the current mode.

And that®s it! Now before you KUN it save this version onto a copy of
the GRAPHICS TABLET SOFTWARE diskette. You might want to add a EEM
statement at the beginning, describing the change and date. When you
SAVE the program, you must save it under the name TABLET=CODE
APPLESOFT or you won“t be able to use it. Since the version of TABLET=-
CODE APPLESOFT that is on your diskette is LOCKed, you will have to
UNLOCE it before you can save the new version.
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To uae your newly wodified program, type

KUN HELLW

press BE3. sclecee B, and press S . when the program is

running, vou can instantly change colors in midstream, from any mode,
by pressing the pen to the box for that color.

EXAMPLE: CIRCLE MODE

Here s another change which is a little more extensive than the
previous one. Here are two extra wmodes, counterparts to BOX and
FRAME, which draw open and filled circles rather than rectangles.
You“ll specify the location and size of a circle by poking two points
on the Tablet: the first ome will be the center of the circle and the
second will be on the perimeter. Since this will require some extra
room, (1f you haven"t dome it already) delete a function such as
SLIDE. In fact, you can delete both SLIDE and SEPARATE and use their
menu squares to set CIKRCLE and DISC mode. On a copy (not either of
your original copies) of the GRAPHICS TABLET SOFTWARE diskette, type

LUOAD TABLET=-CODE APPLESOFT
DEL 2330,2580

How they re gone.
BUX and FRAME, we can follow the example of those modes.

Since CIRCLE and DISC need two points, just like

Type

2330 REM *% CIRCLE MODE %%
2340 GOSUB 1130: PRINT DS;"IN#":5L: CM=5
2350 RT=2: INPUT X,Y,Z: IF Z<>2 THEN POKE -16368,0: GOTO 2350
2360 IF X<X3 OK X>X4 OR ¥Y<Y3 OH Y»>Y4 THEN GOSUB 1940: IF
RT=1 THEN 220
2370 IF RT=0 THEN 2350
2380 HPLOT X,Y: TX=X: TY=Y
2390 RT=2: INPUT X,Y,Z: LIF #<>2! THEN POKE =163b68,0: GOTO 2390

2400 IF X<X3 OK X>X4 OR Y<¥3 OH ¥Y>Y4 THEN GOSUB 1940: IF ET=1 THEN 220
2410 IF RT=0 THEN 2390

At this point, the coordinates of the center of the eirele are in TX
and TY, and the coordinates of a point on the perimeter are in X and
Y. Let’s find the radius of the clrcle now:

2420 R=SUR((E-TX)~2+(Y-TY}"Z)
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With a little trigonometry, we know that the horizontal and vertical

distance from the center of a circle to any point on the perimeter Iu
given by the simple formulae

2440 DX=R*SIN(TH): DY=R*COS(TH): X=TX: ¥Y=TY

where R 1s the radius (derived in line 2420) and TH is an angle from 0
to Z*pi. Furthermore, we know that this formula gilves us not one, but
eight points on the circle:

X+DX, Y+DY
XHDY, Y+

X40X, ¥-DY
XHY,¥Y-DX

X=DX, Y+DY X-DX, ¥-DY
%-DY, Y4DX X=DY,Y-DX

as TH ranges from 0 to pi/4 where X,Y is the center of the circle.

S0, let’s add a loop and the lines to plot the points on the
perimeter.

2430 FOR TH=0 TO .7854 STEP L/R

2450 HPLOT XHDX,Y+DY: HPLOT X+DX,Y-DY: HPLOT X-DX,¥+DY:
HPLOT X-DX,Y-DY

2460 HPLOT X+DY,Y+DX: HPLOT X+DY,Y-DX: HPLOT X=DY,Y+DX:
HPLUT X-DY,¥Y=DX

2470 HEXT Th: GOTO 2350

Now to finish it all up, change the lines

bbl0 ON CM+l GUTU 170,1580,1680,1740,1840,2330

1380 Ki=KD+1: LF RD>=1 THEN RD=0: GOSUB 1130: GOTO 660
1390 GOsUs L400: GOTO 660

These changes let you go back to CIRCLE mode automatically after
making a menu selections

How UNLUCK the old version of TABLET-CODE APPLESOFT that is on your
diskette, (the one on which you're putting your own wversions) and then
SAVE this new version on your diskette. HRUN HELLO and start using the
GRAPHICS TABLET SOFTWARE. When you want to draw an open circle, press
the pen to the square marked SLIDE. Indicate one point for the center
of the circle, and another for a point on the perimeter. The circle
will be drawn to specification, and you®ll remain in CIRCLE mode until
you choose anothers.

Be forewarned that if you make a CIRCLE which is too large for the
screen, then you’ll get an error. Just press to get back to
DRAW mode. If you don”t like this "feature", the following lines
will fix the problem:

Hd
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2425 ON ERR GOTU 2480
2470 MEXT TH: ON ERR GOTO 2650
2475 GOTO 2340
2480 PRINT D$;"PR#0": GUSUB 2300: PRINT D$;"PR#";5L: PRINT "M2":
VTAB 23: HTAB 12: POKE 41, PEEK(41)+4: PRINT "CIRCLE OFF SCREEN.
RESPECIFY."
2485 GOSUB 1300: PRINT D$;"PR#™;SL: PRINT "N,H2": ONERR GOTO 2650
2490 GOTO 2340

Hote that you can still make circles which go out of the VIEWFORT.
There’s no easy way to prevent this.

EXAMPLE: DISC MODE

The VISC mode is just the same as CIRCLE mode, except that instead of
plotting individual points on the perimeter, you'll have to draw

lines across the diameter to fill in the circle. Because they have so
much code in common, you can make DISC use much of the code from
CIRCLE: Here are the changes to CIRCLE to make it do DISCs, too:

2340 CH=5: GOTO 2348

2342 HEM %% DISC MODE #%

2344 CH=8

2348 GOSUB 1130: PRINT D$;"IN#";5L

2445 IF CM=b THEN 2464
2462 GOTO 2470

2464 HPLOT X+DX,Y+DY TO X-DX,Y-DY: WPLOT X+DX,Y-DY TO X-DX,Y+DY
2466 APLOT X+DY,Y+DX TO X-DY,Y-DX: HPLOT X+DY,Y-DX TO X-DY,Y+DX

To change the menu vector table so that the SLIDE square will activate
CIRCLE and the SEPARATE square will activate DISC, change line 280 to
read:

280 ON X+l GUTO 140,300,890,620,1460,550,1150,2160, 1380,650,290, L580,
1680, 1740, 1840,570, 330,420, 2342, 2330, 1970,2070

and make this other change:
660 OM (M4l GUTO 170,1580,1680,1740,1840,2330,2342

This next line lets you reenter both CIRCLE and DISC modes after you
make a menu selection (such as PEN COLOR). Finally, if you added the
error handling subroutine described above, then change it so:

2390 uUN (M-4 GUTO 2330,2342

How again SAVE your modified program under the name TABLET-CODE
APPLESUFT on the diskette you“re using for your experimentation.
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THE FIRMWARE

On the Graphics Tablet Interface card is a 2K byte ROM (Head-Only
Memory). This RUM contains all the subroutines which read and
interpret the signals from the Graphics Tablet: These subroutines
can be used easily from any BASIC program.

The Graphics Tablet Firmware performs many functions. Its main
purpose 1is to read the position of the Tablet”s pen on the surface of
the Tablet, and return that position in a numerical form to a BASIC
program. But, it also does much more:

¢ It lets you supply horizontal and wvertical offset information. It
will use this offset information in calculating the pen position.
This lets you place the origin (where the X and ¥ coordinates are
both 0) anywhere on the Tablet surface. The offsets can be integers
from =-32767 to +32767.

o It allows you to give a scaling divisor, from 1 to 32767.
You can tell the Tablet firmware to divide all coordinates by this
number before it passes them to your BASIC program. This lets you
calibrate the Tablet units (200 to the inch) to your own scale.

e It allows you to select among ten different modes on the Apple’s
screen. Text, low-, and high-resolutiom graphics (on either Page |
or Page 2) can be selected, and you can mix text with graphics.

s It automatically displays a flashing curscr on the Apple’s screen,
given the proper scaling and offset information. Cursors are
available or may be supressed in all screen modes.

] You can tell the Tablet to supress all output from your Apple.

- You can read not only the position of the pen, but also whether it
is within readable distance, whether the pen is up or pressed
down, detect pen—-down and pen-up movements, and read the keyboard
to see 1f a key has been pressed.

Your programs can communicate to the Firmware subroutines by using the
BASIC commands PH# s and INFf 5 , where s is the number of the
peripheral connector slot in the Apple which holds the Tablet
Interface card. (The PR# command indicates that all subsequent output
is to be directed to the Firmware subroutines in & certain slot, and
the IN# command indicates that all subsequent input is to be taken
from the Firmware subroutines in the given slot.) When your program
wants to stop talking to the Firmware subroutines, it can lssue a PRIO
or IN#0 command to direct output or accept input from the normal
screen and keyboard.
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To avoid alienating DOS (the Disk Operating System), you“ll have to
issue the PR¥ and IN# commands in the form of DOS5 commands. See the

section en Selecting 1/0 Devices in your DOS manual.

TABLET CONTROL

To send control information to the Tablet, just execute a PR s
command from BASIC and PRINT a string of Tablet Control commands.

Control commands will not be displayed on the Apple’s screen: they
will be used by the Tablet alone.

The

There are seventeen Tablet Control commands. These commands take the
form of a letter or a word, sometimes followed by a number. Commands
are executed in a sequential order as given to the tablet by the
USErs

Commas are used as delimiters between commands and must not begin or
end the command string. Spaces are ignored. A null string issued to
the tablet is invalid. Unly the first alphabetic character of a
command is meaningful; the other alphabetiec characters are ignored and
may be omitted.

The letter "n" that
The Tablet

Following is a list of Tablet Control commandss
follows some of these commands represents an integer.
Control commands are:

TEXT n Sets the Apple’s screen to show text mode. n
determines which page of Text to display and can be
either 1 or 2.

HGR n Sets the Apple’s screen to show full-screenm high=
resolution graphics mode. n determines which page of
graphics to display and can be either 1 or 2.

LGE n Sets the Apple”s screen to show full=-screen low-—
resolution graphics mode. n determines which page of
Graphics to display and can be either 1 or 2.

MIXHGE n Sets the Apple”s screen to show high=resolution
graphics mode, mixed with four lines of text at the
bottom. n determines which page of text and graphics
to display and can be either 1 or 2.

[H Sets the Apple’s screen to show low-resolution
graphics mode, mixed with four lines of text at the
bottom. n determines which page of text and graphics
to display and can be either 1 or 2.
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SCALE n

XOFF n

YOFF n

AFTER

BEFORE

HOPRINT

CURSOROFF
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Sets the Tablet scaling divisor teo n. All
coordinates generated by the Graphics Tablet will he
divided by n before they are given to your program.
The range for n is 1 to 32767. If you give the Tahlet
a negative scaling divisor, it will ignore the minus

sign and use the positive number. A scale factor of 0
is undefined and will not work.

Sets the Tablet horizontal (X) offset to n. If the
R command is enabled, all horizontal coordinates
will have n added to them before they are given to
your BASIC program. The offset value, n, may range
from =32767 to +32767.

Sets the Tablet vertical (Y) offset to n. If the
E command is enabled, all vertical coordinates will
have n added to them before they are given to your
BASIC program (see R command below). The offset
value, n, may range from =32767 to +32767.

Ignore scaling divisor. None of the coordinates
generated by the Tablet will be scaled or offset. The
cursor, however, will not ignore scale and of fset
information.

Use scaling divisor. All coordinates generated by the
Tablet will he divided by the scaling divisor before
they are given to your BASIC program. Then of fset
values will be added.

If the R command is used, the offsets will be added
after the scaling operation. This command is turned
of f (the BEFORE command is reinstated) with any
subsequent command which sets a screen mode, including
the DEFAULT command .

If the R command is used, the offsets will be added
before the scaling operation.

Disables all on—screen printing. After a WOPRINT
command is sent to the Tablet, no new output generated
by the Apple will be displayed on the screen. NOPRINT
mode is turned off by any other Tablet Control command
string or by a BASIC PRE#0 command.

Turns cff the sparkling cursor. The cursor will remain

of f until any other Tablet Control command is sent which
gets a screen mode (the DEFAULT command also turns the
cursor on).

Sets Stream mode. If the pen is withinm the proximicy
of the Tablet, the Tablet Firmware will send coordinates
each time it is polled, regardless of the pen position
or status. This command is turned off (the @ command
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is reinstated) with any subsequent command which sets a
screen mode, including the DEFAULT command-

V] Resets Stream mode. The Tablet firmware will send
coordinates only when it is polled, and the pen is
pressed down.

DEFAULT Sets the standard (default) Tablet mode:

HGR 2 screen mode

SCALE=16

XOFF=1536

YOFF=1536

F (oo scaling or offsets)

BEFORE

) (stream mode off)

Cursor on

Frinting on

For example, if the Tablet Interface card is in slot mumber 5 and you
want the Tablet to set low-resclution graphics mode, with four lines
of Text at the bottom, use a scaling divisor of 16, and use the
offsets stored in the variables XU and YO, and apply them before the
scaling, you would use this Tablet Control command:

PE#5: PRINT “GR 1, SCALE=16, XOFF=":X0;", YOFF=";Y0;", BEFORE":PR#0
0f course; you could shorten it by eliminating extraneous spaces and
using only the first letter of each Control command name:

PR#5: PRINT "G1,516,X";X0;",¥";Y0;",B":PRID
Since you are using Apple DOS, you must use DO5S"s PRI command in order
to use both D05 and the Tablet. If you've got the slot number of the

interface card in the variable 5L, then the same Tablet Control
command would read:

PRINT D5;"PH#";SL:PRINT "G1,516,X";X0;"f":Y0;",E" :PRINT D5;"PR#O"

It's important not te add a semicelon (;)} or comma (,) at the end of
the Tablet Control PRINT string. The Tablet will execute the command
only when it receives a RETUBN character. A semicolon or a comma
after the string will suppress the RETURN; therefore, the Tablet will
never carry out vour commands because it won't hear the end of them.

Any illegal construct in a Control command, including numbers out of
range, will cause the screen to return to text mode and the message

#whk TABLET SYNTAX EHROR

to appear on the screen.
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ACCEPTING INPUT

Unee you've told the Tablet what kinds of numbers you expect to be

petting from it, you can use the BASIC statements IN# and INPUT to get
the pen coordinates and status information from the Tablet.

I'he Tablet sends its coordinate and status information in this format:

+0000,+0000,+00
— —

I—puaitian Y-position sign status

The X- and Y-position coordinates must be integers from =9999 to
+9999. The user is responsible for adjusting the X and Y offsets and
the scale value so that wvalues returned by the tablet fall within
this range. It is possible to exceed thils range, in which case an
Applesoft error will be generated. These coordinates indicate the
position of the pen on the Tablet. If the R command is in effect,

these coordinates indicate the position of the pen plus the offset and
divided by the scalers.
The sign and status digits indicate the status of the pen and
keyboard. If the sign is negative, then a key has been pressed. The
two digits have separate meanings:
0o
Tens diglf: Ones digic:
0 =pen is on scale 0 = pen 1s down,; and has been down
1l = pen is off-scale 1l = pen was just lifted
2 = pen was just pressed down

S0 let”s write a program to read the Tablet and print out the
coordinates, without scaling or offsets, on the Text screen. Let’s

assume that the slot nuwber of the Interface card is stored in the
variable SL.

10D
110
120
130
140
150
160
170
180
190
200

PR#5L: PRINT “T1, F, C, F": PH#U: HEM INITIALIZE TABLET
IN#5L: INPUT X,Y,Z: IN#0: REM READ TABLET

PRINT "THE X-POSLITION I5 “;X;", THE Y-POSITION IS ":Y¥;"."
IF Z<0 THEN PRINT "THE KEYBOARD HAS BEEN PRESSED."

IF ABS(Z)>=10 THEN PRIRT "THE PEN I5 OFF-SCALE."
Z=ABS(Z): IF Z>=10 THEM Z=Z-10: HEM GET ONES DIGIT

IF Z=0 THEW PRINT "PEN IS5 DOWHN."

1F Z=1 THEN PRINT "PEN WAS JUST LIFTED."

IF Z=2 THEN PRINT "FPEN WAS JUST PRESSED DOWN."

FPRINT

POKE =16368,0: GOTO L110:REM CLEAR KEYBOARD STROBE, REPEAT

This program will work in either Applesoft BASIC or Apple Integer BASIC.
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Line 100 sets the Tablet Control parameters. Line 110 gets input from
the tablet, and the remaining lines interpret the values and print an

explication. Line 200 clears the keyboard strobe (if a key was
pressed) and loops back to get another set of walues.

This program works in Stream mode, that is, it is continually getting
input from the Tablet regardless of the position of the pen. If you
change the Tablet Control command string to read

100 PR#SL: PRINT “T1, F, C, Q": PR#0

then the coordinates will be returned only when the pen is pressed
down.

a subroutine in BASIC which is to return the X and Y

of the next pen press, or return with the variable KY set
to 1 if the user presses the m key on the keyboard. Let’s
assume that the Tablet has been initialized in the main program (see
previous example, line 100).

Let”s write
coordinates

200
210
220
430
240
230
260
270
280

REH **% SUBROUTINE TO GET A PEN PRESS UR EEYPRESS #**%
EY=0: REM FLAG FUR KEYPRESS

IN#5L: INPUT X,Y,Z: IN#0

IF Z=2 THEN BETUKN: REM PEN DOWN

IF Z>0 THEK 280: REM NO KEYPRESS

E=PEEK (=16384): REM GET KEYFRESS

IF K<>13 THEN 280: REM IS IT A RETURN?

KY=]1: HETUEN: HKEM YES, IT IS.

POKE =16368, 0: GUTO 220: REM RO, KEEP LOOKING.

FROM MACHINE LANGUAGE

You can perform the same Tablet operations from within a machine
language program that you can from a BASIC program. Ewven though
machine language programs are a little more difficult to write, they
will run faster and use less memory than their BASIC counterparts.

Your machine language programs will invoke the various functions of
the Graphics Tablet firmware by performing JSR (Jump to SubRoutine)
operations to subroutines inside the Tablet”s ROM, rather than using
the PR# and IN# statements in BASIC. Your programs will pass
information te the Tablet by storing it in fixed locations in

memory,; and will receive information from the Tablet by storing it

in other fixed locations, instead of using PRINT and INPUT statements
as a BASIC program would.

fince the Tablet firmware operates in the same manner regardless of
whether it is being driven by a BASIC or a machine language program,
this section will explain only the specifics of machine language
operation of the Tablet. For a description of the modes and
parameters which the Tablet firmware recognizes, please see the
previous section.
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The Tablet firmware is absolutely located in the Apple”s memory at
locations $C800 through $CFFF. This is a 2K memory space which is
shared by all peripherals, and can be used by any one peripheral
card at any time. In order to let the Graphics Tablet card take
posession of this common ROM space, you must reference two special
memory locations. First, you must reference location SCFFF. This
will turn off all interface cards which may be using the common ROM
space. Then you must make at least one reference to any address in
the range $Cn00 through $CnFF, where n is the number (from 0 to 7) of
the peripheral connector slot which holds the Graphiecs Tablet
interface card. Once this i3 done, the Tablet’s ROM will be placed
into its proper memory range and you can reference its subroutines
normally.

After you activate the HOM, you should store the slot number of the

Graphics Tablet (in the format $Cn) in location 507F8. This lets
other Apple programs know that the Tablet is active and in use.

Subroutine POINT (location $Cn02) lets vou read a single point from
the Tablet. The coordinates of the point, along with the pen status
information, will be stored as a l5-character long ASCII string,
beginning at location $0200 and ending with a RETURN code at location
$020E. The format of this string is described in the previous sectiom
called ACCEPTING INPUT.

The subroutine DEFAULT (location $CE90) sets all the Graphics Tablet
parameters and modes to thelr default values. It operates the same as
the Tablet control command DEFAULT.

The subroutine MREAD (location SCEE9) allows you to read the pen
position and status quickly, and get the result in binmary (rather than
ASCIL, as POINT does). It returns the X and Y coordinates in the
following locations:

XFFL $028l1 Lower byte of X=coordinate
XFFd 50282 Upper byte of X-coordinate
YFFL §0283 Lower byte of ¥Y=coordinate
YFFd 50284 Upper byte of Y-coordinate
TEM $0280 Pen status

The X and ¥ coordinates are numbers from =32767 to +32767. MHNotice
that this 1s a greater range than the coordinates passed by POINT.

The numbers are in two"s compliment form, and the high bit of the
upper byte of each coordinate determines the sign of that

coordinate. The pen status byte is interpreted mich the same as it is
for POINT: the lower & bits represent the pen status and the upper
bit represents the keyboard status.
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The SCALE subroutine (location 5CR70) is normally called i{mmediately
after MREAD. Lt performs a scaling and offset operation on the

X and ¥ coordinates generated by MREAD and places the results in these
tour locations:

TEMXL 50285 Lower byte of scaled X-coordinate
TEHXH $0286 Upper byte of scaled X-coordinate
TEMYL $0287 Lower byte of scaled Y-coordinate
TEMYH $0288 Upper byte of scaled Y-coordinate

These values are also in two's compliment form and range from -32767
to +32767.

The CURSOROUT subroutine (locatiom $SCHFD) is normally called
ilmmediately after an MREAD. CURSOROUT calls SCALE and uses the scaled
results to place a cursor on the Apple”s screen. The cursor is placed
by an exclusive=-0R operation, so another call to CURSOROUT using the

same coordinates will remove the cursor and leave the screen
unchanged.

¥ “3N

The CURSOROUT subroutine places the cursor on the screen which the
Tablet was told to display. It is not necessarily the screen which
the Apple is currently displaying. If you manually change the screen
setting after calling DEFAULT or setting the Tablet PAGE parameter
(see below), then the Apple may be displaying a video mode which is
different from the one in which the Tablet is displaying a cursor.

You can pass parameters to the Tablet firmware by storing the proper
values in special memory locations. Here are the locations used by
the Tablet firmware.

The MSLOT parameter (location 507F8) contains the number of the slot
(in the format $Cn) into which the Graphics Tablet Interface card is
plugged.

The PAGE parameter (location $03BS+MSLOT)
current video mode:

holds the code for the

320 high-resolution page 1 40 high-resolution page Z

#01  low-resolution page 1 $02 low-resolution page 2

$21 Mixed high-resolution page 1 542 Mized high-resolution page 2
$05 Mixed low-resclution page 1 504 HMixed low-resolution page 2
504 Text page 1 308 Text page 2

$00  No cursor

Lf you set the high bit of the PAGE byte,
factors will be applied.

then the scale and of faet

[N



The MPAGE parameter (location $043BHMSLOT) holds some of the same
information as the PAGE parameter. The lower six bits of MPAGE are

derived from the lower six bits of PAGE exclusive-0ORed with the
constant $I5. The upper two bits represent the A, B, P, and
parameters:

Bic 7 Op:
Bit b ON:

Bit 7 OFF:
Bit & OFF:

Stream mode off
ODf fset before scale

Stream mode on
Mfset after scale
The scale and

offset parameters are stored in the following locations:

SCALL  504BE+MSLOT Lower byte of scaling divisor
SCALH  $0538+MSLOT Upper byte of scaling divisor
UFFKL $05B8+M5LOT Lower byte of X-offset
OFFXH  $0638+H5LOT Upper byte of X-offset
UFFYL  $06BEHMSLOT Lower byte of Y-offset
OFFYH 507 38+MSLOT Upper byte of Y-offset

The scaling divisor is a binary integer from 0 to 32767. The offsets

are two's compliment binary numbers from =32767 to +32767.

QUICK DRAW

The YUICKE-DBAW program is a machine language subroutine which

acts as an intermediary between the Tablet Firmware and an Applesoft
programs. Since an Applesoft program using HPLOT cannot draw on the
High-Resolution screen fast encugh to keep up with the movements of
the pen across the Tablet, the QUICK=DRAW subroutine talks directly to

the Tablet and plots the points on the high-resolution screen. QUICK=
DEAW also makes the points plotted avallable to the Applesoft

programs

YUICK=DRAW must run on an Apple with at least 16K bytes of memory, the

Applesoft 11 BASIC programming language in ROM or the Language System,

and a Graphics Tablet Interface card. The Graphics Tablet Firmware
must be activated by an IN# command before QUICK-DBRAW can be called-.
The QUICK-DRAW subroutines are hidden inaside an Applescft program.

Whnen you RUN QUICK=DRAW, the Applesoft program will store the
subroutines in the memory range SCOU=35FFF (decimal 3072=4095). The
entry polnt for the subroutines will be placed in memory locations
52F0 and $2F1 (decimal 752 and 7/53). Your Applesoft program, which
you will RUN right after you KUN YUICK-DHAW, can PEEK at these
locations and get the entry point by executing this line:

100 EP%=PEEK(752)+256%PEEK(753)

The YUICK-DEAW subroutine deals directly with four Applesoft
variables. When you CALL the YUICK=-DRAW subroutines, it takes the
coordinates of the points it receives from the Tablet and places them
in the two Applesoft arrays XI and YiI. It uses the Applesoft variable
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NZ as an index into these arrays. The subroutine also uses the
contents of the variable DX as a DELTA wvalue. It is the QUICK=DRAW
subroutine which controls the DELTA and Audic Feedback features of
Tablet software.

You must dimension the arrays XX and YI prior to calling (QUICK-DRAW-.
Also, you must assign a non-zero value to DE. The DE value is used as
described in the DELTA function in Chapter 2; if the value of DI is
negative, then the Audio Feedback feaure will be turned off.

The YUICK-DRAW subroutine will return control to the Applesoft program
under any of four conditions:

1) A key on the keyboard was pressed before the pen was pressed
downe

2) The pen was moved to a place on the Tablet which does not
correspond te a position in the current VIEWPORT.

3) The pen was lifted after being pressed down inside the
VIEWPORT .

4) There is no more room in the arrays X% and Y% to store
coordinate wvalues.

Wnen one of these conditions arises, the code for that termination
condition will be stored in location $2BC (decimal 700) and control
will be returned to the Applescoft program.

You can define a VIEWPORT for the QUICK-DRAW subroutines by storing:

# the coordinate of the left edge In locations 3089 and 3090;

¢ the coordinate of
3091 and 3092;

the right edge plus one in locations

¢ the coordinate of the top edge in location 3093; and

¢ the coordinate of the bottom edge plus one in location 3094.

See lines 1100 and 1120 of the TABLET=-CODE APPLESOFT program for an example

of how to pass VIEWPORT coordinates to the QUICK-DRAW subroutine.

BY ANY OTHER NAME

You can change the names of the variables which QUICK-DRAW will use by
executing a special CALL to QUICK-DRAW. MNormally, QUICK=-DRAW uses
these variable names:

DX for the DELTA wvalue
XI for the X=-coordinate array

H% for the index to the arrvaym

Y¥X for the Y-coordinate array



You can change these four variable names to be whatever you like.
However, they must always be of the integer wvariable type (denoted by
the percent aign (1) following the name). To rename the variables,
usie this format:

220 CALL EPZ,DELTAY,NUMBERY,XVALY,YVALY

Since Applesoft only recognizes the first two letters of a variable
name, this will make (QUICK-DRAW use the variable DEX for its DELTA,
NUZ for NI, XVi for XX, and ¥VI for YXI. If you want to change only
one¢ of the names, just leave the others out, but keep the proper
number of commas:

230 CALL EP%,,INZ,,

will make QUICK-DHAW use the variable INXZ instead of NX¥. You must
keep the variable names in the order DX, NXZ,XX,YZ.
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APPENDIX A

USE AND CARE
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Care of the Menu Overlay
Care of the Tablet

Care of the Interface

If It Doesn’t Work
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CARE OF THE MENU OVERLAY

You can write on the clear plastic menu overlay with most anything:
soft (Number 2) pencils, felt-tip pens, permanent markers, crayons,
and the like. However, ball-point pens tend not to write well on the

overlay, and colored or hard lead pencils also have problems.

You can wipe the overlay clean of most marks or doodles you have drawn

using a soft cloth and a wild soap-and-water solution. Most marks
from felt-tip or "permanent" markers can be removed easily. Some
markers, however, will leave truly permanent scars on the overlay;
it’s a good idea to test any marker om an inconspicuous corner of the
overlay before you use it to draw all over your Tablet. To be safe,
use felt-tip markers designed for use on acetate or mylar (or for use
with overhead projectors). These will give you visible, non=-smearing
colors, but the marks will wipe off without a trace.

If you are getting inexplainable "glitches" on your screen you
probably have a static problem. The solution is simple: Wipe the
overlay with the static cloth that came with your Graphics Tablet. A
treatment with the cloth should remove any excess static from the
overlay.

CARE OF THE TABLET

Your Graphics Tablet 1s constructed of a solid wood base, protected
below by a sheet metal baseplate and above by a molded, snap-on
plastic cover. If the top cover gets dirty, it can be cleaned with a
soft cloth and a mild soap=-and-water solution. Don”"t use any
abrasives or strong detergents on the surface or case of the Tablet:
they may scratch or damage the plastic. If possible, keep the Tablet
covered when you arem”t using it.

DUN'T leave anything which has a strong magnetic field on or near the
Tablet. This will disrupt its natural magnetic orientation and make
it malfunction. Keep your diskettes off the Tablet! Its magnetic
field may alter or erase the information on them. Don”t place disk
drives, televisions, electric motors, magnets, or large, heavy
metallic objects on top of the Tablet.

Keep the Tablet in a cool, dry place. Don"t leave it in direct
sunlight or in a car trunk or some other hot, stuffy place. Too much
heat will warp its covers.

be careful with the Tablet when you're moving it from place to place.

Don”t drop it or jar it. Ewven though it’s pretty solid, it can be
seriously damaged by a bad fall.
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CARE OF THE INTERFACE

The Interface card is really the most delicate part of the Graphics
Tablet. When inserting, removing, or transporting it, be very careful
not to bend any of its pins or components. To be safe, always carry
it in the box in which it was shipped; nestled in protective foam.
Keep it away from strong electrical or magnetic fields, and don”t

even think of touching it if there’s a lot of static electricity in
the area.

If you've been inserting and removing the Interface card into the
Apple a lot, then it“s possible that the metal "fingers" have gotten
dirty and are not making good contact with the Apple. In this case,
the easiest way to clean the fingers is to just use an ordinary pencil
eraser and rub all of the gunk off. If you want to be thorough, use
cotton swabs and rubbing alcohol to clean the fingers on the card.

IF IT DOESN'T WORK

If you“ve exposed your Tablet te bad magnetlic iInfluences or it’s been
bumped and jarred a lot, it may develop "dead spots" on its surface,
spots where the pen won't draw. These aren’t permanent, they're just
a loss of magnetic orientation in certain spots of the Tablet. Take
the Tablet to your Apple service center. The service center should
have the proper equipment to reorient your errant Tablet and make it
work again.
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APPENDIX B
BACKING UP YOUR DISKETTES

72 With Two Disk Driwves
72 With One Disk Drive
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WITH TWO DISK DRIVES

It your Apple has two disk drives, you can easily make a copy of
either GRAPHICS TABLET SOFTWARE diskette by using the diskette copying
program on your Apple SYSTEM MASTER diskette. You will need three
diskettes:

1} Une of the GRAFPHICS TABLET SOFTWARE diskettes, enclosed
with your Tablet;

2} The SYS5TEM MASTER diskette, enclosed with vour
Disk II; and

3) A blank, uninitialized diskette. If you like, wyou

can use a preinitialized diskette, but all information
on that diskette will be destroyed.

goot your system using the SYSTEM MASTEKR diskette (see your DOS
manual, or, if you have an Autostart ROM, see your Autostart ROM
manual) and Cype

RUW COPY

After the disk drive stops whirring, place the GRAPHICS TABLET
SOFTWARE backup diskette in one drive, and place the blank diskette in
the other. The GRAPHICS TABLET SOFTWARE diskette will be the
"Original", and the blank diskette will be the "Duplicate". Follow
the imstructions in the section on using the COPY program in your DOS
manual.

Unce you've copied the diskette, label the duplicate so you'll know
what it is. Then put the original away in a safe place. If you ever
lose or destroy the duplicate, then before you start to use the
original, make another copy of it. It"s also a good idea to
periodically make duplicate coples of the diskettes which held your
plectures.

WITH ONE DISK DRIVE

If your Apple has only one disk drive, thenm you"ll have to copy all
the programs which comprise the GHAPHICS TABLET SOFTWARE package one
by one, loading each program trom the original diskette and saving it
to the duplicate. 1t"s a lengthy procedure, but well worth your
trouble.
Boot your system using the GHAPHICS TABLET SUFTWARE diskette. Press
to get to the HELLD menu, select to QUIT, and press

+ HNow remove the diskette and write-protect it by sticking a

write=protect tab (a thin but sturdy strip of tape will do) over the
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square notch on the left side of the diskette. This is important! It
will prVenL you from accidentally destroying anything on the original

diskette. HNow insert a blank, uninitialized diskette in the drive.
You can use a preinitialized diskette, but all information on it will
be destroyed. Type

INIT HELLO

and press m. You're now initializing the diskette with the
HELLU program from the GRAPHICS TABLET SOFTWARE diskette. This takes
about a minute.

How switch to the GRAPHICS TABLET SOFTWARE diskette and type

LOAD MENU ALTIGHMENT

How switch to the duplicate diskette and type

SAVE MENU ALIGHMENT

How switch to the GRAPHICS TABLET SOFTWARE diskette and type

LOAD TABLET-CODE APPLESOFT

How switch to the duplicate diskette and type

SAVE TABLET-CODE APPLESOFT

How switch to the GRAPHICS TABLET SUFTWARE diskette and type

LOAD QUICK=DEAW

How switch to the duplicate diskette and type

SAVE QUTICK-DHAW

Now switch to the GRAPHICS TABLET SOFTWARE diskette and type

BLOAD UTILITIES

BLOAD GHAPHICS TABLET LOGU

How switch to the duplicate diskette and type
BSAVE UTILITIES, AS6000, L$330

BSAVE GREAPHICS TABLET LOGO, A$2000, L§2000

How enter this program:
HEW

0 D§=CHRS(4)

20 PRINT D$;"OPEN GRAPHICS TABLET SOFTWARE"
30 PRINT D$%;"WRITE GRAPHICS TABLET SOFTWARE"
40 PRINT "RUN QUICK DRAW"

50 PRINT "RUN TABLET-CODE APPLESOFT"

60 PRINT D$;"CLOSE GHAPHICS TABLET SOFTWARE"
10 ERD

13
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APPENDIXC
COLOR ANOMALIES

Tnis short program creates an EXEC file called GRAPHICS TABLET
SUFTWARE, whose function is to set up the Apple to RUN the programs
which make the Graphics Tablet work. You need te have this file on

every duplicate diskette you make; if you're golng to be making many
duplicate copies, you might want to SAVE this short program so you

don’t have to retype it every time you need it.

. —

76 Unusual Color Effects...
i7 +sofind How to Get Them
To S5AVE this program, Cype
SAVE FILEMAKER

Then, whenever you’re making a duplicate, put in this diskette and
Lype

LUAD FILEMAKER

put in the duplicate diskette, and type

MO W M M W W W W

HLUN

]
Y.

That“s all there is. Once you've copied the diskette, label the
duplicate so you'll know what it is and put it away in a safe place.
1f you ever lose or destroy the original, then before you start to use
the duplicate, make another copy of 1t.
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16

UNUSUAL COLOR EFFECTS. ..

You may have already noticed that a few strange things happen when

you bry to use certain combinations of colors with the Graphics
Tablet.  Don"t worry: these are normal, predictible phenomena which
are caused not by the Tablet, but by the Apple itself.

The Graphics Tablet displays its pictures using the Apple’s high-
resolution graphics mode- In this mode, there are 33,760 individual
dots on the screen, and six ecolors (black, white, orange, blue, green,
and violet). The Apple should therefore need several hundred thousand
individual "bits" of information to form a picture. But the Apple
uses only 63,536 bits of information (organized into 8,192 eight-bit
"bytes") to form the picture! The reason the Apple can display such
complex piletures using so little memory is the same reasom that
sometimes the colors don”t appear normal: not all colors can be used

in all places on the screen, and each dot is limited in the number of
colors it can be.

This specialization of function
work differently than you might

causes some combinations of colors to

expect. There are three different
effects which are caused by the limitation in the color scheme. They
occur in all drawing modes, but only where one color borders another
and the borderline is not horizontal. For example, the color problems

could cccur on the two vertical sides of a FRAME but not on the top or
bottom. Here are the three effects:

1} DASHED LINES. When you draw black or white lines on a

colored field (or vice versa), non-horizontal lines will
tend te become dashed and incomplete, and vertical lines
may not appear at all.

1) ZEBEA STRIPES. When you draw colored lines on a colored
field, non-horizontal lines don’t appear their normal
colors, but instead are sometimes black-and-white striped.

Vertical lines will appear either completely black or
completely white.

3) COLOR FLIP.

a non-horizontal line will change color. This will result
in a colored "shadow" appearing around the line.

These effects occur in various combinations, depending upon the colors
VOUu usé.

When you draw with one eolor (or black or white)
across a colored field, sometimes a seven—-dot wide area around
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... AND HOW TO GET THEM

The table on the next page illustrates seven different combloatlons of
the effects mentioned above, and what color combinations produce
which effects. To use the table, find the pen color you're uslng
along the left side of the table: Then look on the top edge of the
table and find the color of the area on the screen across which you
want to draw. Where the row for the pen color and the column for the
field color intersect, there’s a number. Find the number in the
legend to the table and read about the effect you”ll get.

About BLACKL, WHITEl, BLACK2Z, and WHITEZ: Due to the wvagaries of the
Apple”s color generation scheme, there are two instances each of the

colors black and white. When you look at the Tablet color menu (see
the section on PEN COLOR in Chapter 2), you’ll see that there are two

black squares and two white squares along with the four colored
squares. The black and white in the top row are BLACKLl and WHITEL;
the ones in the bottom row are BLACKZ and WHITE2Z. The reason for the
duplication is that the 1's cause fewer problems when used with green
and violet than do the 2”2, and similarly the 2”8 pgo better with blue
and orange than do the 1°s. When this book refers to black or white,
it means BLACKl or WHITEL.
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FPEN COLOR

BLACKL GHEEN VIULET WHITEl BLACK2Z ORANGE BLUE WHITEZ

BLACK I 0 2 2 1 0 2 2 1

GHEEN 2 ] 3 2 & 5 & 4
VIULET 2 3 0 2 &4 [+ 5 &
WHLTEL 1 2 2 0 1 2 2 0
BLACKZ 0 2 2 1 0 2 2 1
OHANGE & 3 2 4 0 0 3 2 N

BLUE 4 & 5 & e 3 1] .
WHITEZ 1 2 2 0 1 2 2 0
FIELD COLOR

Color Effects Table

LEGEND :
0: HNo effect.
l: Colors appear as expected; no anomalies.

Z: DASHED LINES on mon-horizontal lines; vertical lines may
disappear.

3: ZEBRA STRIPING on non-horizontal lines; vertical lines appear
solid black or white.

4: DASHED LINES with a COLOR FLIP.

5: Pure COLOR FLIP: non-horizontal lines appear "chunky" and wider
than normal.

6: ZEBRA STRIPING with a COLOR FLIP.
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APPENDIX D
PROGRAM LISTINGS

B0
B5
87

88
a9
108
118

Tablet-Code Applesoft
Variable Atlas
Subroutines

Special Locations

ROM Code

Quick=Draw

Utilicies



TABLET-CODE APPLESOFT

W3 E

5]

330

440
243
3T0
3a0
ava

380
370
Elale]
a1
420

&0

&40

430

80

HEM * TAGLET SOFTWARE. COPYRIGHT AFPLE 197%. B, EHLERE =
LOMEM v
% = (HAR® (4): PRINT Ds: *CLOSE GRAFHICS TADLET SOFTWARE™

ERR  GOTO 2410
1% = CHER (41 PRINT D% "OPEM TAB INFORMATION.D1™: PRINT DE. "READ Tal
IMFORMAT [ON® IMPUT SL: IMNPUT 3L [MPUT Yo INPUT XH INPUT ¥H
FRINT FRINT D& "CLOSE TAR IMFORMATIOM®
OHERR  GQTO 2530
PEEW i753) #» 254 + PEEK (732).MHI = 800
DIM FRiME, KR
FRINT D% "BLOAD UTILITIES. AS&000. 01"
i ® XH = YL:YA = ¥YH — YL:LT = INT (iZa + Ya) 7 2)-PFPl = IMT LT it
S0 = INT (XA / 11 *= 35}
> MD = IWNT (PI / 2): XM = KL:YH = 2 & MD + YL
HGRZ FC = 3:0C = 0. HCOLDR= PL.W = 1. OF = 1
(1 = XM # 2:v] = ¥yM & 2- X2 = { [INT (d¥H = 2 = xl) 7 280 =+ 5y « ZBOI: Y
= = INT (K2 =+ 192 F 2B0): 4T = K1:Xé& = A2:¥3 = ¥1:vh = ¥2
% = = 2 5M = EZ: GOSUD 1CT0LRD = O
M e O:NY = 1: CALL EPX:CD = FEEKR (700): ON CD + I 307D 170, 2032. 170 L
7o
=070 170
PRINT FRINT Ds: "PR#0": FRINT D% “I1.0#0": GET a%: IF ASC i{Asy < o 2
7 THEN 200
TEXT HOME VTAB 12: HTAB 13: INPUT "GUIT? (¥ OR W) " A% [F A% = °
¥® THEM HGHE WTAB 12 HTABR 10: PRINT "LOADING HELLO FROGARAM": POKE
104, 8 POME 103, 1: PRINT Ds: "RUN HELLO. D1": STOP
FO0SuB 1130 GOTO 170
iF PEER i&a0) <« > 2 THEM 170
POKE &43.0
¥F = XL » 2. YF = YL & 2:5F = S0: GOSUD 2390 REM SENESE
MEHU
PRINT FRINT DS: = Ina"; EL
TMPUT ¥.¥.2: IF ¥ > 1 THEW GOSUD 1130: GOTO 170
IFY < =1 AND ¥ > = O THEMN PRINT D% "FPREO": PRINT CHRS (71: PRIMNT
FRIMT D6 "PR#™:BL: PRINT "N": DN ¥ + 1 &OTO ZB0. 290
G0TOD 230
TEXT FRa® Q: PRINT “"ERROR*- STOP
O ¥ + 1 GOTO 140. 3200, 590, =20, 1440, 550, 11503, 2140, 1380, 30, 270, 1380 15

50, 1740, 1340, 570, 330, 420, 2453, 2330. 1¥70. 2070

GOSUE 1133 0TO 170

[F £T = 43 aMD ¥T = ¥3 AND x4 = XB aND ¥&8 = ¥B THEN HCOLOR= 3C HPLOT
Sed faLl &£2454; 20TQ 520

HCOLOR= OC WFLOT X3, ¥3: FOR T1 = ¥3 TO Y4: WFLOT X3, T1 TO %4, 71 nEXT

HWCOLOR= PC GOSUB 1130: GOTO 170

TEXT FRIMT D% "PREQ™: HOME WTAB 7: HTABE & PRINT "PLEASE TYFE ThE
PISTURE namlE * PRINT HTaB 7: PRINT D% "IN&Q": INPUT "==3 " 5% JF
Bk = "% THEMN OGOBUB 1130: <0OTD 170

YTAD ¥: HTAR 37. CALL = ©4d. HTAR 1. GOSUA 330

B% = "PIC " + O% OCMNERR GGTJ 400

PRINT D% "BLOAD =:0%. ". AS4000. V3. D™ CE

S22 = PEEW [1e&32) # 23& + PEEK (1466330 IF 52 ¢ = O THEN 130

X1 = PEEW (145041 & 254 + FEEW (1&670%) X2 = PEER (163041 & Z%& + PEER
{1s507}.¥1 = PEEA (1&%08¢ + 2% + FPEEK (145071 .¥2 = PEEK (14510! =+
z5& +« PEEK {(15311)

OMERR GOTO 2&50

HOME GaTO 320

B8 = PRIGHTS (B%. ¢ LEM (3%} - 4} ONERR GOTO 24%0

PRINT D%: “BLODAD *“: 3% ", A%4000, W0, D", 0% GOTD 150

TEXT FRINT O#: "PR#O0": HOME WTAG 7@ HTAR 3 FPRINT "PLEASE TYPE A N
AME FOR THIS PICTURE. ": PRINT HTAR 7 PRINT D% "IneQ": INPUT “==)
iBs; IF Pa = "* THEN €OSUB 1130, 2OTO 170

WTaB 9: HTAR 37: CALL = BaB: HTAER 1: GDSUR 330

GO0SUR 1330: HWCOLOR= BC: GOSUVE 1040 H = INT (XLl # 234} POKE 1&304.H
FPOWE 14505341 = H & 284 H = INT (%2 / 236} POKE 14904, H: POKE 1437
Fou2 = H = 2834 H = [NT (¥l / 2340 POKE 14308, H: POME 14309, Y1 - H +
=311

H = [INT t¥2 /s 25&): POKE 14510.H: POME 14511.¥2 - H + 25h: H = [NT (3
< / 236): POKE 16&632.H: POME 16633,52 — H + 256
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ATG
430
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200
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a
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40
350
T
=70
320
L]
&l
ald
&0
&30
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a&d
all

&80

4%
TR0

Fi0

arg
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]
FD
10
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230
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g% = "FPIC " = B%: DOKERR GOTTI 499

HCOLGR= PC: PRINT D% "VERIFY *;B%: ".D":;C%: ONERR GOTOD 2&30

WTAD 2t HTAE 1: PRINT "A FICTURE ALREADY EXISTS WITH THAT mMaME " PRINT
HTAR 12 INPUT “CONTIMUE (¥ OR M) ";E#: IF % + o "¥% ThEM %10

CHERR 20TO &350

PRINT D& "BSaAVE “.Bs$: ", AS4000, LSLIFFE, V0, D" CH

RCME PRINT D% "PR#";8L: PRINT "HZ, N"

GOSUR 1093 PRINT D.: "IN&*:3SL: ¢QTO 170

WTAB 1O CALL - 728: PRINT HTAE 14: PRINT "DRIVE @& ~ TDEFALLT="

FOFE*Y" . HTAR 2%: IMNPUT " ".;C8: IF C% £ 2 1" AND C® « = "2" THEN

% = STRE (DF)

OF = WAL (Cs): VTAD 1i: HTabD 24: CALL - 9%B: PRINT C% EETUEN

REM #+% SOFT RESET COMMAND ees

GOSUB 1330 GOSUE 1090:D¥ = = 2: GOTO 170

TEXT PRINT D%: “PRaJ™: HIME FRINT D%: "IMsd": QOSUE 939

HOME HTalD 7: PRIMT “PRESS SPACE ODAR TD CONTINUE. ": PORE 34,2

PRINT D% "CATALDG D*:C#%

POME - 15368.0: GET A%: IF A% < 2 " * THEN &00
GOEUB 1130: <OTO 170
REM w+e DACKCROUND amnD PEM COLOR =es

Ti = PC. GDSUB &70: IF PC = B THEN PC = T1: GOSUB 1130: GOTO &&0
BC = POIPC = T1: HCOLOR= DC: HPLOT 0. 0; CALL 42454 GOTO 320

T3 = AL, GOSUB &70: GOSUB 1130: IF PC = B THEM PC = T3
oM CH + 1 GOTD 170, 1380, 1480, 1740, 1840

WF = M 4 2:YF = ¥H = 2:5F = INT {({XH = XM} / 140}
PRINT D% "PR®O": TEXT HOME FRIMT D% "FR&®™, BL: FRINT
U WFL . 8" SF. GR WOHE VTaAB 22: HTAE % PRINT
R MEMY ¢

COLDR= 5: FOR I = @ TO 3w
IE = 9 Y8 =

*ELs R, K7 XF: "
"COMSTRUCTING COLD

HLIN 0, 3% AT II: HEXT

17:%4% = 2:¥% = 3:CF = Q! GOSUB BEBO: X% = {1:¥YF = 2:CF = 13:

GOSUB S80: X9 = Z0:¥% = 2:29 = 3: GOSUB BBO: X9 = 29 ¥9 = 2:CF = 15 GOSUD
EEB0

B = ¥F = R1:0F = O GOSUE BRO: X9 = 11:Y9 = 21:¢F = ¥ FOSUB BE0 K9 =
20.¥F = 21:C% = & GOSUD 330 4F = 29: Y7 = 231-C% = {5 GOEUR 580

HOME . YTAB 22: HMTAR 7: PRINT "USE THE PEN TO PICK A& COLOR. " PRINT
PRINT D% "PR&": 5L: PRINT "mN"

PRINT D3 “INe™; BL. IMPUT H.¥.I: IF I < O THEM PRINT D®: "[MBO": GET A
Bk o= 0% = Q. PRINT IF ASC (A%} = 13 THEM PC = 3 RETURNM

IF 2 < > 2 THEN 730

X = INT (0 & Fi:¥ = [INT (¥ 7 43

IFY {2 0R Y >>370R Y= 17 OR Y = 200F X £ 2 OF ¥ > 37 THEN 733

PRINT D& "PRa0™: PRIMT CHRAS® {7} IF ¥ 7 1 anNgO ¥ 19 TREM ON IMT ¢

G = 2% 4 %) + 1 GOTO 799,500,810, 820

OGN INT (4X = 2F # %) + 1 20TO &30, 840, B30, B&0

PC = {:-F% = “BLACKE1"  GOTO 870

FC = |: 0% = *GREEN": Q0OTO &7

FC = 2:'B% = *VIDLET": <OTO 370

BL = J:D% = "WHITEL® SOTO 270

P = 4: @8 = "QLACHIZ™ GOTO &0

PC = 5: 08 = “"0RANGE™ GOTO 570

PC = &: 0% = *BLUE™: QQATO 870

PC = T B% = "WUHITE2"®

HOME Y¥Tal 22 HWTAD (40 = LEM (Be®)) 7 2: PRINT B%: FOR IZI = 1 TO =0

Q: MEXT HCOLOR= PC. HOME RETURMN

COLOR= {3 FOR I2 = 1 TO %8 WLIN YF:. Y9 + YB = | AT X8 X% = £9 + 1. MNEXT

RETURM REM COLOR BOX LO-RES DRAW

REM ww#w WINDOW COMMAND s

PRINT PRINT D% "PR#"BL: PRINT "T1.F.GC": PRINT O%: "PR&)™

TEXT HOME WTAB F: HTAD L3 PRINT "FRESE PEM aT": PRINT HT&B B: IWVERSE
FRINT D%: "PR#";SL: PRINT =% . C": PRIMT D% "IN#=:SL. [MPUT 4.¥.Z: IF I <

O THEM PRINT D#: "IN#®C": CET A% [F ASC {(A%) = &3 THEN GOSUB 1330: HCOLCR=
[FI<0THEN IF ASC (A%) = 13 THEM GOSUB 1130 GOTD 170

IF I <« » & THEN 720

FRIMT D& “PRaQ™: IF ¥ < %M » 2 OR ¥ < ¥M & 2 THEM WTaB 22 HTAE 3 PRINT
CHRE$ (7 "PLEASE STAY WITHIM THE WORK=-&REA. “: FOR I2 = 1 TO 500: NEXT
21 WTADR 22 CALL = B&B: 20OTO 920

WTad 11 CALL = B&B: HTAE 2: PRIMT “UPPER-LEFT AND ™ INVERSE PRINT
"LOWER-RIGHT": RMCRMAL

PRIMT D% "PR#"; SL: PRINT "M, C": INPUT TX.T¥.Z:. [F Z < O THEN PRINT D

2 "IM#3": GET A%: IF ASC (A%} = &8 THEW GOSUB 1330: HCOLOR= BE: GOSUE
1040: X1 = X5: K2 = X& Y1 = ¥3:¥2 = ¥ GODSUD 1079 SOTD 170

IF I <0 THEN IF ABC (a%) = 13 THEN GOSUD 1130: GDTD 170

IF I < % @ THEN 970

81



iRugie}

1010

1020
1030
1040

a2

FRINT PRIMT O%; "PR#0":; IF TX > XH ® 2 OR TY  YH + 3 THEM

HTAB 4 PRINT CHR% (7). "PLEASE STAY WITHIN THE WORK ARCA °
= 1 TO 500: NEXT IZ: WTAB Z2° Call - 848: £OTO 970

IF T < £ OR TY < ¥ THEM %“TaBR 23: HTAB 5: PRINT CHRS$
PECIFY POINTS CORRECTLY'": FOR II = 1 TO S00: MEXT II
A1 = A2 = TE — ¥l + 1:¥1 =m ¥.¥2 & TY = ¥l + 1

G0SU3 1330: HCOLOR= BC: GOSUB 104Q: GOSU3E 1070: GOTOD 170

AT = INT (GF}: XB = 279 = XT:¥T = INT (HF)}:¥B = 191 = ¥T IF XT . .
2 THEM HPLOT XT = 1,¥T TO 4T = 1.¥B: HPLOT XT = 2, ¥T TO X7 - 2.¥B: HPLDT
¥B + 1, YT TO %6 + 1,¥B: HPLOT XB + 2, ¥T TO X8 + 2. Y8

YTad Z2
FOR II

(71: "FLEASE 5
GOTO 10

IF ¥T % = 1 THEM HPLOT XT.YT = 1 TO %XB,¥T — 1: HPLOT XT.¥3 = 1 TO
KB.¥0 + 1
RETURM
TL = 42 /.2B0:T2 = ¥v2 / 152: IF T1 ¢ T2 THENM S2 = T2: IF INT (T2)
T2 THEM 32 = [HT (T2) + 1
IF T1 » = T2 THENW S2 = Ti: IF IMT {T1} <« T1 THEN 852 = [NT (T1l} +
1
RD = O: GOSUBR 1130: HWCOLOR= O: IF BC = O OR BC = 4 THEM HCOLCR= 3
GOSUR 1040: HCOLOR= PL:B1 = INT (XT 7 254): 82 = X7 - Bl + 2546:B3 =
INT (B + 1) F 235):D4 = (B + 1) — B3 # 235:8% = YT:B& = ¥OB + | X3
a IHT (AT): X4 = INT (XB):¥3 = [INT (¥T):¥4 = INT {(¥B}
GOSUE 1330; HCOLOR= PC:Wm = 1:We = **: ONMERR GOTO 2430
3% = 3089 POME O¥.B2: POME BYX + 1.01: POME BX + 2,54 POKE BY + 3.03
POME BY + 4,35 PCKE 3% + 3, B&: RETURN
IF RD > O THEM GOSUE 1430: RETURM
GF = {260 - %2 7 621 7 2:HF = (192 = ¥2 7 52) 7 2:%F = [NT (X1 - GF =+
521 ¥F = INT (¥1 - HF = S21:5F = 52: GOSUB 2590: RETURM
FEM #ss VIEWPORT COMMAND =oe
HCOLOR= 3- IF BC = 3 CR 3C = 7 THEN HCOLDR= O
GOBUR 1330:4F = IMNT (X1 - GF # S2):¥F = INT (¥l - WF = B2 8F = 52
FOEUB 2%%0
FOSUB 1297 QOSUB 1310
IF Z < O THEM PRIMT D#: "In#d™: PRIMT GET A% IF ABC (AS) = 13 THEN
GOSUR 1130 GOSUB 1320: =COLOR= PC. S0TO 170
fF T 0 THEN IF ASC (a8} = 58 THEM QOSUB 1090: GOTD 170
IF T < O THEN GOTD 1180
1F ¥T > ¥ DR %B < %X OR ¥7T > ¥ DR ¥B < ¥ THEM 1180
TL @« ¥ = {: T2 = ¥ — I;H=0:48 = T1:¥B = T2: GOSUB 1350
GOSUB 1280 GOSUB 1310:; IF I < O THEM GOSUE 1330: GOTO 1170
IF XT > X OR XB < X OR ¥T > ¥ OR YB < ¥ THEN 1330
IF x < T1 0B ¥ < T2 THEM GOSUB 1350: PRINT D% "PR®O=: TEXT HOME
WTaAB 12 HTAR 5. PRIMT "FLEASE SPECIFY POINTS CORRECTLY™: GOEUB 1200
GOSUD 1140: SOTO 1180
WM om 1 W = == QOSUE 2390:-RD = O
K3 = T1 + 1'¥3 = T2 + 144 = X:v4 = ¥'H = & GOSUR 13%0: GOSUB 1330-B
1 = [NT %3 / 2%&}: B2 = X3 — Bl # 256 B3 = INT (i{X4 + 1} / 234):D4& =
i¥d + 11 - B3 # 254 B% = v3 Bs = ¥4 + 1: GOEUB 1:120: HCOLOR= PT. GOTOD
170
PRINT PRINT 0% "PReQ": GOSUB 2300: PRINT Ds; “PRE"; SL: FRINT "M2": VTAZ
: HTAR 1% POKE 41, PEEK (41} + 4; PRINT CHRS (7)) "LCWER-RIGHTT™": FOR
| TO %00 MEXT FRIMT D& "PR&":5L: PRINT "M.H2": RETURM
PR INT PRINT D#. "PRe&G™ GI5UB 2300: PRINT D4, "PA®":5L: FRINT "M2" WVTAG
HTADR 15 POME 41. PEER 41) + 4 PRINT CHRS (7): "UPPER-LEFT?": FOR
I TO %00 MEXT PRINT De. *PRE&",SL: PRINT "M.HZ™: RETURN
FOR H = | TO 1900 MNEKT W RETURMN
PRINT [#: "IN&*. 5L INPUT = ".¥.¥v.2° |F I =2 OR Z < O THEN RETURN
OTO 1310
POKE 233, %9 POKE 232,32 «LOLOR= O [IF B = Q OR 8C = 4 THEM HCOLOR=
3
H® 0 ¥8 =X3 - 1:¥8 = ¥3 -1 GOSUB 13%0:H = (& XB = X4 + 1: Y8 = ¥3 =
1: GOSUB 13%0:H = J2 KB = ¥4 + | YH = ¥4 + 1 QO0SUE L3O H = 4B KB =
¥3 - 1:¥3 = ¥4 + |- GDEUE 13%0 RETURN
IF X8 > = 0 AND XB < =30 #~ND ¥B > = O AND ¥B « 122 THEN FROT= H: SCALE=
1: YCRAW 1 AT XB. YB
RETURHM
RD = RD + 1: IF AD > 1 THEM RD = @ GOSUR 1130: OMW CM + 1 GOTOD 170, 1%

840, 1680, 1740, 1840
GOSUD 1400 ONW CHM + 1 QOTOD
IF X4 = iJ OR ¥4 = ¥3 THEHW 1450
TL = ([XH # Q) = (XM ® 2)} 7 (x4 -
¥4 = ¥3):SF = INT (Ti): IF TR < T1 THEN SF = INT (T2}
IF = [NT ((dM ® 2) = (SF + X3))-¥F = INT ((¥YM = 2} -
ABS (XF} > 27000 OR  ADS (YF) I 27000 THEN GQOTO 1440

170, 1980, 1680, 1740, 1540
A31: T2 = (iYH = 23 — i¥M # 21 £ |

{(SF = ¥3)): IF
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1430
1340

14a0

1470

1420
1490

1309
1310
1320
1320

1340
1850
1560
1580
1350
1 &00

1410
1620
1630
1630

1420
1-1-1x]
1680
1490
17C0

1710
1720
1740
1730
1760

1770
1780
1730
13C0

1310
(1]
1840
1830
1840

1870
1880
1890
1Fo0
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1920

1930
1940
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1370

1975
L7820

1990

GOSUE 2590: RETURM

FRINT D% "FR&Q": GOSUD 2003 PRINT PRINT D8 "PRE®~:EL: PRIMT "M2.C"

WTaAB 23 HTAB 14: POKE &41. PEER (41) + 4: PRINT *"MOT POEBIBLE. "-RD =
Q- QOSUE t300: SOSUB 1130: RETURM

FRINT FRINT D% "PRN";BL: PRINT *Ti:.C": FRINT D% "PR®#Q" PRINT DS:"
IrmQ": TEXT

HOME PRINT : HTAE ¥ PRINT "FAST-CRAW DELTA SETTING": YTaBl 5. HTAR
7. PRINT "CURRENT DELTA SETTING IS5 ":; ABE (D¥M}:i".": PRINT :A% = "OpL "

IF D% < O THEN A% = =QFF "

HTABR 10: PRINT "AULDID FEEDIACK IS "iA%

WTAR 18: CALL = 95SB: HWTAB 1l: IWPUT "MEW DELTA EQUALS " A% [IF a8 =
""" THEM 1530

IF WAL ias) < 1 OR WAL (as) > 127 THEN 14%0

IF D% «f | THEM DX = - WwaL (As): €OTO 1530
0% = wvaL (as)

YTAR 20 CALL = 958: HWTADR 9. IMPUT “TURM AUDID FEEDBACK =;as: IF as

= "% THEN 15&0

IF LEFTS (AS.2) « 3 "ON" AMD LEFTS (A, 3) < > "OFF" THEN L%30
DX = ABS iDX): IF LEFT® {(As.J3) = "0OFF* THEW DX = = DX

Q0sud 1130: GOTD 170

GOSUD 1130 PRIMT D#: “IN#": 5L CM = 1
RT = 2 INPUT X.¥.2: IF I <« > @ THEN POKE = 1&3&48.0: GCTO 1EF0

IF £ < ¥3 0OR % > %4 OR ¥ < ¥3J OR ¥ > ¥4 THEM GOSUB 1533 IF T = 1 THEM
=20

IF RT = & THEMN 1590

HPLOT . ¥
RT = 2. [MPUT X, ¥, I: IF I ¢ > 2 THEM POHE =~ 143&8,0: GOUTO 1630

IF £ < X3 0R X > x4 QR ¥ < ¥3 DR ¥ > ¥4 THEN GOSUB 1942; IF AT = 1 THEN
220

iF AT = & THEN 1&30

HPLOT TO X.%: GOTD 1&30

GOSUE 11320: PRINT D% "IN®";SL:CM = 2
BT = 2: INPUT K, ¥, 2. IF 2 <« » 2 THEN POKWE = 15358,0: GOTO 1670

[F X < X2 0R X > %4 OR ¥ < ¥2 OR ¥ > ¥4 THEN GODSUB 15740: [F RT = 1 THEW
220

[F AT = O THEM [&%0

HPLOT X.¥: GOTO 1490

GOSUB 1130: PRINT D% "IN#".SL:CH = 3
RT = 2: INPUT X.¥.Z: [F I <« » 2 THEN FOME = 1a3a&8,0Q: F3TO 1779

IF ¥ <« ¥x3 OR X > x4 OR ¥ < ¥3 OR ¥ > ¥4 THEN GOSUE 194Q: IF AT = 1 ThEN
2249

IF AT = & THEN 1750

WPLOT %.%:TK = X:TY = ¥
RT = 2. IWPUT X.¥.21: IF I * 2 THEW POME 143483, Q0 GOTO 1750

] k3 0OR X > X4 OR ¥ YD OR ¥ I ¥4 THEN GOSUR 1940 IF AT = 1 THEM
=2

IF BT = O THEMN 1750

MPLOT X, % TO T, ¥ TO Tx. T¥ TO %, T¥ TO ¥.¥: ©OTOD 1730

GOSUB 1130 PRIMNT D% "Ine~, 3L CH = 4
RT = 2: [WNPYT x,¥,2 IF I . 2 2 THEN POKE - 1&6268.0: GOTO 1850

IF & i3 0R X i4 OR ¥ ¥3 OR ¥ - ¥4 THEN GOBSUB 1940: IF RT = | THEM
=ad

IF RT = O THEH 1830

WPLOT X.¥: Tk = X TY = ¥
RT = 2 INPUT ¥.¥.I: IF I ¢ 2 2 THEM POWE - 153&8.0: GOTD 1870

iF x X3 OR X » X4 OR Y © ¥3 OR ¥ > ¥4 THEN GOSUB 1940: [IF RT = 1 THEN
==

IF AT = O THEN 1890

IF % < T¥ THEM FOR H =¥ TO TY¥: HPLOT X.H TO TX. H: MNEXT GOTO 1850

FOR H = T¥ TO ¥: HPLOT i, H TO TH.H: NEXT S0TO 1850

[F iv = SF « ¥F = ¥L = 2} 7 50 € @ THEM RT = 1. RETURN

PRINT D%, "PR#Q": GOSUB 2309: PRINT D& "PR®™:SL: FRINT "mM2": VTAB I3

HTAR 3 FPOKE 41, PEEK (4i) + 4: PRINT "POINT JUTSIDE VIEWPOAT. REEP
ECIFY. " GOSUE 1300: PRINT D% "PRH#"|SL: PRINT “M.Hd" RT = 0; RETURMN

COSUB 1130: % = 1: CALL EPWN:CD = PEEK (7C0): On CO + 1 G0OTO 170G, 197
5. 1980, 1780

IF M% = 1 THEM 1970

HPLOT X¥%il). ¥Hel) TO HRINE = 1), ¥YEINE - 1}: SDSUE 1990: QOSuUB 1130: 307D
170

PRINT D% "PRNO": GOSUB 2300: PRINT Ds: “PR&", SL: PRINT ="HZ": VTAR 23:
HTAD 14: POKE 41, PEEM (41} + &4 PRINT CHR® (7). "CALCULATING By IF

NE =  THEN AR = O GOTO 2020
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AR = 0. FOR T) = 3 TO MY — L:D¥ = XE(TL) = XUALTL = 10:D¥ = [(¥HIT1) +
¥ERITL = 10h 7 2:4R = &R + 0¥ # DY MEXT T1
AR = AR = QANILD = BEAME = PR} @ ((WHORD + WEINZ — L)} 5 2 AR
TART S 2 IF AR « PIFEST999 THEM AR = ( [MNT (AR & 10046
GOEUD & wTaB I3 B% = "2FEA |5 " POKE 41, PEER (41! + 3 =2
2370 QDEUR 1300 GOSUD 1309 RETURN
G% = % + STRE (AR} + * SQUARE “ + WE + " ": WTABE 21 = INT { LEM i3
i 7 2. PRINT B8%: RETURN
GOSUBR 1130°NY = 1: CALL EPL:CD = PEER (700K OM C0 + 1 GCTO 199, 207
3, 2080, 20E6
IF W% = 1 THEN 2070
GOsun 2050 GOSUD 1130: <070 179
PRINT T4, "PR#Q": GOSUB 2300 PRIMT DS "PR#";SL: FRINT =“Mz": VTABR 22
HT&E 14 POKE 41, PEEW {41} = 4: PRINT CHRS (7): "CALCULATING. .. " IF
M o= 2 THEKR DT = Q: SQTO =110
DT = O FOR T1 = 2 TO M% — 1.0X = ALITL) = WUI{TL = 13 DY = y4i{Tt1 - ¥
WITI = 11:D7T = DT + S4R (DY « OX + DY # DY)l: NEXT DT = DT 7 &1 [F
DT « F999%9%9F THEM DT = { INT (DT = 1003} # 100
GOEUD 300 WTAB 23 B% = "THE DISTAMCE [S ": PCWE 41. PEEK 1411 + &
GOEUD 2120: QOSUD 1306 GOSUB 1300: RETURM
E$ = 0% + BTR® (OT) + = = + LWE + = =; HTAR 21 = [INT 4 LEM i(B%: 5 2}
PRINT 5%. RETURM
GoOsua 1120
GoEUR 2312
PRINT D% “Ine~: 5L INPUT X.¥.I: IF I < O THEN PRINT D& “IM#Q": 5ET

a%: IF AZC (A} = 13 THEN SOSUB 1130 GOTD 170

IF 2 < 2 2 THEM PRINT 20TO 2180

IF 3 % 2 OR X «« X OR ¥3 > ¥ OR ¥4 < ¥ THEM 2170

Qsve 2320

PRIMT DS “INa" i SL; IMPUT TH TY.Z: IF I < O THEN PRINT DS “IN#G" 4SET
A% IF  AEC ta%: = 13 THEN GOSUB L130: SOTO 170

IF Z 2 > 2 THEN PRINT GOTOD 2220

IF T < Y3 OR TH > X4 OR TY © ¥3 OR Tv > ¥4 THEM 22i0

PRINT D% “PRB"iSL: PRINT "T1.C=: TELT HOME 71 = TX - ¥ + 1:T2 = T
¥ =¥ = 1:DX = SCGR (TLI & Tl + T2 =« T2): WTAB 10: HTABR & PRINT "DIST
AMCE I5 ": INT (DX»; " SCREEN UMITS. " PRINT D#: =IM&O"

WTAE 13: CALL = 953: HTAB B: INPUT “YOUR MUMBER OF HITS = ~; A%: IF
4% = "* THEN W = DX: GOTO 2280

IF  WaL ta%) > §99999957 THEM 22&0
W= YaL (A% [F W = O TREN 2260

Y¥TAD =0: CALL = 958: HTAR 8: INPUT "TYPE OF UNITS => “: ks IF LEM
(WE) 3 10 THEM 2280
WH = 0¥ ¢ W GOSUB 1130 GOTO 170

FOR T4 = 2§ TQ 24_ WTAD T4 HTAB 1: POME 41, PEEK (411 + 4 PRIWNT *

"i. HMEXT T4: PRINT RETURMN

PRINT D#: "PREQ": GQOSUD 2300: PRIMT D8 "PR#";SL: FRINT "M2": uTaB 23
HTaE 12 POAE 41, PEEK (41} + 4 PRINT CHRS® (7): "BEGINMING POINT "
FOR T3 = 1 TO 300! NEXT FRINT D#: “PR&": S5L: PRINT "M.HZ": RETUFN
PRINT C#, "PR@Q™: GOSUE 2300: PRINT O#: "PRE“;SL: PRINT *“M2": WT&B 23
HTAD 14 POKE 41. PEEK (31) + 4: PRINT CHRS® {7): "ENDING POINT™- ]
T3 = 1 TO 500: MEXT PRINT 0% "PRE=;SL: PRINT "HM.HZ":X RETLRH

REM AIZ" SLIDE e«

Rl SN HCOLOR= BC: GIEUR 1040

GOSUE 1130 GO5UB 2310

FRIMT LE. *LMNH". 5L IMPUT 2.%. 2. IF I « O THEM PRINT Ds. " Ih#d* SET
AR IF ABC {AR) = 13 THEN 2470

IF T < > 2 THEXW PRINT *0TO 2380

IF 2 < QR ¥ > 279 OR ¥ O 0Or ¥ 191 THEN 23940

@0sUl 2329

PRINT D®: "IM#=:BL: IMPUT T%,. FY, I IF I O THEM FPRINT D *InaQ" GET
A%: IF ASC (AB) = 13 THEM 2470

IF I & > 2 THFN PRINT AT 2400

IF TX 9 0R TX > 279 OR Tv Q0OR TY 191 OR (TH = f AMD TY = Y} THEN
2390

IF T¥ > v THEN FOR ZZ = 1 TO TY = ¥ CALL 232186 MEXT GOTOD 2433

IF ¥ > T¢ THEM FOR II = 1 TO ¥ - TY: CALL 2517% MEXT

IF T i THEM FOR II = 1 TQ INWT 44TX = X3 7 143 CALL 29305 MELT

@OTD 2470

IF X > THd THEN FOR ZZ = 1 TO INT d4X = TX) # 143 CALL 25261 MEXT
HCOLOR= Q: IF BC = 0 CR 8C = 4 THEW HCCLOR= 3

GOSuUB 1040; GOSUE 1330: BCOLOR= PC. GOSUBR 1130; GOTO 179

REM #&#+ DAVE'S EEPERATE =+#

EEEEE RN NN NN NN NN NN

“w

W

P N Y Y

C A

d o = =

A o A N A & 4L

2900 T3 = PC. SOSUB &70: IF PC = 4 OR PC = O THENM PC = T3:. HWCOLOR= PO WOME
FRINT = HTAB 9 PRINT "MO SEPARATION OM ZLACKS. " GOSUE 1300 GOSUS
1410: SO5UB 1130: 20TO 170
2%10 IF PC = 3 THEM PC = T3: GOT0 2580
2920 PRIMNT C#, "PRE", SL: PRINT "W2,N": GOSUB 1330 HCOLOR= BC: GOSUS 1050
IF PC = 3 OR PC = 7 THEM FDHE 747, 178 CALL 2457&. G0OTD 2570
%30 POKE Ta7. 144; CALL 20%75:T! = 128:7T2 = 213 IF PC = 2 THEN T2 = 172
2930 IF PC = 5 THEM TL = O:T2 = 213
350 IF PC = & THEM TL = 0: T2 = 170
7250 POWE Tée. T1: PONE 747,.T2: CALL 24711
2870 BC = O RCOLOR= 3. GOSUB 1040 GDSVE 1330
2380 HOOLOAR= PC: GOSVE 1130 SOTO 117G
£990 PRINT : PRIMT D#: “PRE": 5L
T400 PRINT "D.S%: BF: ", H2, X% AF: ", ¥": ¥F: ", R. N": RETURN
2510 TEXT : WOME : PRINT : MTAR 7: PRINT "TABLET INFORMATION FILE DOES":. FRINT
HTAD 1& FRINT “MDT EXIST. "
kel wTag 7T HT&E 8 PRINT "MA4E SURE THE MASTER DISK® PRIMT HTaE 11 FRIMNT
"I %0T PROTECTED AND®: PRINT : HTAB 12 PRINT "THEN PRESS AETLEM, *
2430 MTAD 14: HTAE 5: PRINT “THE MENU ALIGNMENT ROUTINE WILL™ PRINT : HTAD
17: PRINT "BE RUN. ™i: GET A%: IF ABC (&%) ¢ 13 THEM 2230
2435 FOKE 104,8: POKE 1031
2640 PRINT | PRINT 3% "RUN MENU ALIGNMENT, D1": STOP
2653 REM + ERROAR HANDLER +
2550 TEXT : HOME :T7 = PEEK (2I2): PRINT D& "PR®Q=: IF T7 = 3 THEN +Tal
12. HTAD 1&: PRINT "I/D ERRCR. ": GOTO 2700
2670 IF T7 = 5 THEN WTAB 12: H#TAB 11: PRINT "PICTURE MOT OM DISK. " $3TD
2700
2LB0 IF T7 = 4 CR T7 = 9 OR TT = 10 THEN VYTAZ 12 HTAD 8 PRINT "THE PIC
TURE IS LDCKED, DR": WTAD 5: FRINT "THE DISK I5 FULL. OR PROTECTED. *
FOTO 2700
2685 IF T7 = 13 THEW VTAZ 12, FRINT " FILE REGQUESTED [S %OT & SICTURE
LE. ": SQTQ 2700
L0 MTAR 13; HTAR 9: PRINT =PRODLEM —-3 PEEK(2221==; 77
2700 WTAB 20: WTAB 9: PRINT *PRESS SPACE BaR TO RETRY. “- PRIMT . WTAD 11
FRIMT "PRESS <CR> TO ADDRT. °
2710 WTAZ 24 HTAD 20: CET AS: IF AS = " " THEN VTAD 20 HTad i@ SaLL -
258 HTAD 15: PRINT “RETAYING. .. = If T7 = & THENW GOTO 345
2715 IF A% = * < THEM RESUME
2720 IF ASC (A%) = 13 THEN PRINT : PRINT Ds; “CLOSE “,D+4: GOTD Z%0)
2730 GOTO 2710
Hame Description
AG General=purpose input string
AR Calculated area for AREA command
B Input string for picture name in LOAD and SAVE
Bl-B&6  Temporary variables for WINDOW
BC Background Color (defaults to Q)
BX Pointer into the QUICK-DRAW subroutines
[ String for slot number
co Termination code of QUICK-DRAW subroutines
CH Current Command mode:
0 = DRAW
1 = LINES
2 = DOTS
3 = FRAME
4 = BOX
Ds CTRL=D {(CHR3%(4)) for DOS commands
DX DELTA setting (0-127; negative if Audio Feedback is off)
LF Default drive number for LOAD, SAVE, CATALOG

a5



50
52
5F
5L
T1-T9
TX,TY

W3

XY
X%,Y%

X1,Y1
K2,¥2
%3,Y3
X, Y4
%5,¥5
Xb, Y6
XB,YH
X9,¥9
xA,YA
XB, Yi
XF,YF
XH,YH
XL, YL

»
XT,YT

L

Calculated distance for DISTANCE command
Temporary variables used in AREA and DISTANCE: the vertical and
horizontal distance between a point and the next one.
Temporary imput string for SAVE
The beginning address of the QUICK-DRAW subroutines
X screen offset values for WINDOW
Widely used as a temporary wvariable.
Y screen offset values for WINDOW
Length of menu, in Tablet units
Maximum number of points for DISTANCE or AREA calculation
Height and width of each menu command square, in Tablet units
Index into arrays XX and YX, used by QUICK-DRAW
Pen color (0-7), defaults to 3 (white)
Humber of points per inch on the Tablet
Flag for REDUCER mode: l=on, O=off.
A return flag for LINES, DOTS, FRAME, and BOX modes whose value
indicates the phase of the operation:

U = Operation was just initialized.

l = Menu selected; operation cancelled.

2 = Qperation in progress.
Gcale setting for menu
Scale setting for WINDOW after LOAD
Scale Factor —— see XF,YF
Slot number of Tablet Interface card (read from info file)
Temporary wvariables
Temporarily holds an X,Y position (for BOX, LINES, FRAME, SLIDE)
User CALIBRATE units
Name of user CALIBHATE units
CALIBHATE wultiplier (WM= Tablet units [/ W)
General-purpose coordinate pair for high-resolution screen
arrays (of length MI) which hold coordinates of points plotted
in DRAW, AREA, and DISTANCE. They are filled by the
QUICK-DERAW subroutines.
Coordinates for upper-left corner of WINDOW on Tablet
Coordinates for lower-right corner of WINDOW on Tablet
Uoordinates for upper-left corner of VIEWPORT on screen
Coordinates for lower-right corner of VIEWPURT on screen
Default values for X1,Yl
Default values for X2,¥2
Temporary X,Y coordinates (for VIEWFORT and color menu)
n n i [1]

Width and height of menu overlay
Coordinates for lower-right corner of WINDOW on screen
Current Tablet offset factors
Coordinates for upper-left corner of overlay om Tablet
Coordinates for lower-right corner of overlay on Tablet
Coordinates for upper-left corner of working area on Tablet
Coordinates for upper=left corner of WINDOW on screen
Pen up/pen down value:

0 = pen is down, and has been down.

1 = pen i3 up

2 = pen newly down

10 = pen is off-scale
Hegative numbers indicate that a key has been pressed.
Temporary variable used in delay loops.

mAEH Y WHEHEWHE TN EHNNWN R W
R EEEFPEEFEEERE S S WSS

SUBROUTINES

Entry
530
Bl0
HH0

La4n

1070

1090

1120
L1130
1280
1290
1300
13l

1330
1350

L400
1940

1990

2090

2120

2300
2310
2320
2590

Description

Ioputs drive mumber from keyboard

Displays color menu; returns chosen color in PC

Draws a single box of the color €9 on the low-resoclution
graphics screen. The box will be X8 blocks tall, and its
upper=left cormer will be at (X9, ¥Y9).

Draws the WINDOW on the high-rescolution screen in the
current HCOLOR.

Sets scaling information for Tablet; falls into subroutine
at 1090

Turns off REDUCER, removes WINDOW frame and sets WINDOW

to its default values, resets CALIBRATE setting, and falls
into subroutine at 1120

Stores VIEWPORT setting in memory for QULCE-DRAW

Resets Tablet scaling informatiom (with REDUCER, if active)
Prints prompt " =RIGHT 7"

Prints prompt "“UPPER-LEFT?"

Delay 1.1 seconds

Wait for the pen to be down or a keypress. If pen is down,
return with coordinates inm X,Y; if keypress, return with Z<0.
Draws or undraws the four VIEWFORT corner marks.

Draws or undraws a single VIEWPORT corner mark. The corner’s
coordinates are in X8,Y8 and the rotation factor is in H.
Turns on the REDUCER.

Returns with RT=1 if the last pen press was in the menu areaj;
otherwise displays "POINT OUTSIDE VIEWPORT. RESPECIFY"
Performs an AREA calculationm on the polygon whose vertices
are in the arrays X%,Y%. HReturns with the area in AR.
Performs a DISTANCE calculation on the closed curve whose
points are in the arrays XX,YX. Returns with the distance
in DT.

Adds the wvalue of DT to the end of string B$, and prints it
centered on the screen.

Clears out the bottom four lines of the Page 2 Text screens
Displays the prompt "BEGINNING POINTI"

Displays the prompt "ENDING POINT?"

Heinitializes the Tablet with the scaling factor in SF, the
X=offset in XF, and the Y-offset in YF.
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SPECIAL LOCAT'ONS 1 L4911 (5614F) This is another entry point for SEPARATE.
s ‘ 25175 (56257) Entry point for a one-dot SLIDE down.
These special memory locations are used by the TABLET=-CODE
AFPPLESOFT program. The decimal addresses are given on the lefr; E " I5218 (56282) Entry point for a one-dot SLIDE up.
hexadecimal equivalents are in parentheses and preceded by a dollar
sign (§): @ 9 5261 ($62aD)  Entry point for a l4-dot SLIDE right.
Location Use E j 25308 (362DC) Entry point for a lié-dot SLIDE left.
41 (529) This location contains the high part of the memory =16368 ($C0L0) A PEEK or POKE to this location will elear the Apple”s
address of the beginning of the current line on the E ’ keyboard strobe, causing any recent keypress to be
Text screen. A POKE 41, PEEK(4l)+4 operation f.rill ignored.
cause the next printed line to appear on Fage 2,
rather than Page 1, of Text mode. E j 62454 (5F3F6) This subroutine in the Applesoft ROM fills the entire
high-resolution screen with the most recent HCOLOR
103,104 This pair of locations holds the address of the E - plotted.
(567,568) beginning of the current Applesoft program in
WEMIEY « E_ j =958 ($FC42) This subroutine in the Apple”s Monitor ROM clears the
text screen from the current cursor position to the
222 (5DE) This locatieon holds the ON ERR GOTO code of the end of the screen.
last error generated. E ,’
=HbE ($FCIC) This subroutine in the Apple‘s Monitor ROM clears the
232,233 This pair of lecations helds the address of the text screen from the current cursor pesition to the
(SEH,5E9) beginning of the current shape table for the E ’ end of the line.
Applesoft DRAW and XDRAW commands.
700 ($2BC) Holds the termination code from the QUICK-DEAW E ‘ ROM CODE
subroutines.
752,753 After the QIICK-DRAW program is RUN, this pair BOURCE FILE: O1TPADIS LP
($2F0,52F1) of locations will hold the memory address of the E‘ a SDURCE FILE: B1TPapas ¢
beginning of the QUICK-DRAW subroutine. gggg ;_ e S
0000 3 *
166,767 These locations are used to pass the selected = - om0 g BIT FAD FIRMWARE
e T Q000 5
($2FE, 52FF) color to the SEPARATE subroutine. o000 4%  COPYRIDHT APRLE COMPUTER
QO00 7 7/30/7
3089=3094 These locations are used to pass VIEWPORT information E a aoon 3 : ufg.a.rfmgn
(5CLL=5CLB) to the QUICK-DRAW subroutine. 0000 S
0000 10 .
E a Q200 11 4880880500555 855058
leb32, 16633 These locations are in the memory range used by the 0024 12 CH EGL %24 {SCREEM HORIZONTAL POSITION
. iy 0o2a 13 HBASL EGU  ®2a | BASE ADDRESS FCR BITPAD CURSOR
(350F8,550F9) !Ligh rl_HﬂllII'_lﬂl'! g.raphicﬂ Fage 2, but the;r. cnn;e;tﬂ E a e L3 HIARS Eoli 5
are neither displayed on the screen or affecte ¥ o028 15 pAasL EGU 378 :TEXT BASE ADDRESS
normal screen operations. These twoe locations are 0036 14 COUTL EGU 838 JLOW 3¥TE OF COUT POINTER
ugsed Lo store the value of 52 during a SAVE. E ‘ 0037 17 COUTH Eau 27 +HIGM BYTE OF COUT POINTER
| 0200 18 IND EGU %200 i+ INPUT BUFFER ADDRESSES
o201 19 IML EGU %201
16504=16511 These are also locations in the high-resolution Page 2 o202 20 INZ Eau 202
(5407B=5407F) which are not displayed. These eight locations are e ‘ ::-‘E:g E.!? 123 Egg :Egg : :
used to store the values of X1, X2, Yl, and Y2 during G000 SR e IR 1SRN Ec;tg;uzzljléﬂc HOGATIIR
a SAVE. G060 24 = ;L0W NIBBLE - O=PEN DOWr, 1=PEN LIFT. Z=PEN FALL., 3I=PEMN LF
E ‘ o2e1 25 ¥FLL EGU  $261 i KE—CODRD LOW BYTE, FULL SCALE
. Gl [ Yo SrALE
24576 ($6000) This is the entry point for the machine language - ::gg :g :t:ﬂ‘ Ef::..l :ggg I:_Egg:g EéEHEE:;.EIFI,'EELE:r:;:If:'LI.
subroutine which performs a SEPARATE. - a Ga4 28 YFLH EGU 3284 i ¥-CODRD HIGH BYTE, FULL SCal
o2@s 29 TERXL EGU  $28%  ¥-CODRD LOW BYTE. SCALED
= 1 0284 30 TEMX EGU  $28& | ¥=CODRD HIGH BYTE, SCALED
E 2 AY



20

o287

oz2ed
0287

Q288

a290
o298
o299
270
CE2AD
G2al

o2A2

TZAI:

Daad

CZad:
03EA:
Q000
o000
Q000:

alulule}

0000
0.

Q00D
rrris)

0000
o00:

QOG0
0900

0438:
0000
Q000
2000:

G000
0000
T4E8
4538
Q%88

438

GLBE
o738

o678
0578:
QsFE:
oRAS:

CeFB

OFFB:

Co00

Co10:

Co30

CO31:

cosz

Cos3.

co%a
cos3
CO5&

COs7:
CoE1:

coBo

Coa3:
coBz2.
CFFF:

FE®3
FRED
FFEE

Q000
0000

cooo:
Q000:
Q000;
elelvls B
0000
Q000
Q000:
Q000:

100
101
102
103
104
145

TEHYL EGU 1287 + ¥=COORD LOW BYTE. SCALED
TEMY EGyY *+288 +¥=COORD HIGH BYTE, SCALED
REGL Edu 287 i DIVIDE REGISTERS

REGH Eqv 288

Iha EQu 270 i BUFFER REGISTER FOR PR# SYNTAX
INK EGU 298 iPR#® BUFFER PDINTER

NFLAG EG 279 ;PR#® BUFFER STATUS FLAG
SAVELOT EGU 4278

MIFLAG EGU 240

GREGL EGU  ®2Al

DREGH EGW A2

DIVL EGU 243

oIvH EGUV B2Aad

C1HAR EGU L Lk

PAGE EGQU #3B8 i PAGE CODE:

HIGH BIT = 1 HMEANS SCALE DATA
40 = HIRES PAGER
20 = HIRES PAGEL

-

-

&

-

* 08 = TEXT PAGEZ

s 04 = TEXT PAGEL

+ 02 = LORES FAGEZ

+ 01 = LCRES PAGE1

# 42 = HIRES MIXED PaCER

s 21 = HIRES MIXED PAGEL

& 0A = LORES HIXED PAGED

+ 0% = LORES MIXED FAGEL

s

HPAGE EGU %438

-

# LAST SIX DITS OF MPAGE CORRESPOND TO PAGE

# BIT 7 MEANS STREAM MODE IF 1

+ BIT & MEANS OFFSET AFTER SCALE IF 1

*

SCALL ECU %488 iLCW BYTE OF SCALE FACTOR
SCALH EGU 4538 iHIGH BYTE OF SCALE FACTOR
OFFIL EGU 4588 JLDW BYTE OF X-OFFSET
DFFIH EGU  $&38 JHIGH BYTE OF X-DFFSET
DFFEYL EGU %458 /LD BYTE OF Y-DFFEET
DFFYH EGU %733 {HIGH BYTE DF ¥ DFFSET
HHDX EGU #4789 i TEMP INDEX FOR CURSDR PLOT
TERPL EQU %578

TEMFH EQU 4578

COUNT EGU  82a% PUTILITY COUNT REG

CHAR EGU  B&FS i TEMPORARY CHARACTER STORE
MELOT EQU §TF3 i CURRENT SLOT POINTER SCH
KOD EGU  #CO00 i KEYBOARD STRODE

WEDSTRE EGU  #COL10 i KEYBOARD STRODE RESET
=GR EGU  #CO50 ; DISPLAY MDDE REFERENCES
STEXT EGU  $COS1

EMMIX EGw 082

SHIX EGl  #C083

SPAG] EGU #0054

SPAGD EGU  4COS5

SLORES EGU  $C0%8

CHIRES EGU  ®COST

CEVO EGU  sCO81 ; BITPAD DEVICE ADDRESSES
DEW1L EGU  SCOB0

DEVZ EQU  sC083

DEVD EdU sC0a2

ROMSW EGu SLFFF  REFEREMCE ADDRESS TO FREE SCH00
SETVID EGU  SFEWD BET CHARACTER CUTPUT TD nORMalL
couT EQU  WFDED | CHARACTER OUTPUT

ICATS EaU  WFFS58 JUTILITY LOCATIDN COMTAINING ‘AT
[ EE LR R L

L

* CNOO ROM ENTRY

# FLAG SET-UP: C CLEAR FOR [N ENTRY

# C SET FOR POINT RETURN (CURSOR)

-

* CMOD EMTRY CODE REPLICATED FDR EACH

# N FROM 9 TD F (CORRESPONDING TO 1 TD 7

&+

e e

PR OW W W W W m W m W me.

nnlﬂ.u‘.u

.

- - e

A 4 & 4 B

A 4

L

W A & &

-

ED

: 6B
-]
128
130
L&D
-]
18D
: AD
:BD
: 48
rBA
(48
-]
: 48
: 0B
T AE
1 BD
;AT
- 5D
: 29
CFQ
: 20
CE4
:Dd
L AL
28
B ]
1 BO
;ab
L Ad

F1

1]

al
%
cy
oo
A
B9
a9
Fa
20
as
20
a0

Bs
10

A5

o1
Fa

A5
Fa

F&
=3

3F
o2
7o
ar
o3
AD

o7
FB
24
=B

B

24
a0
o3
oa
10
Fg
Be
TF
0OE
FQ
&0
Al
FQ

aa
D2

a7
o4

CE

€C

co
co

oz

a7
o3

ce

cC
ca
o7
os

GET SLOT ND. BAVE MSLOT.

#CB00
#4000
C1HAR

AOTHROM

MSLOT
SAVSLOT
C1HAR
CHaR

HELOT
HPAGE. X
LL i)
PAGE. X
#83F
PRCHK
DEFALLT
COUTH
NOFR
BYNTAX

EFPOINT
CHAR

CH
(BABL. ¥

HMREAD
KBD

END

TEM

#43

#%3

END
MSLOT
PAGE: ¥
3 7F
EIPNT
CURSOUT
LT
GRALT
CURBOUT
H5LOT
HPAGE. ¥

107 ssssssssddissniasiad
108 =
105 « C800 SPACE ENTRY
110 =
111 =
112 # AND BET DEFAULTS
113 =
114 #=eeessasss
ORJECT FILE MAME IS XX
113 ORG
114 =] ]
117 OTHROM ETa
118 PLA
119 PLA
120 PLP
121 ove
122 RTS
123 AOTHROM  STA
124 STA
125 LDa
124 STa
127 P
128 TiA
129 PHA
130 T4
131 FHA
132 FHF
133 LDOX
124 LD&
135 EOR
134 EOR
137 AND
138 DEQ
139 JER
140 PRCHA CPX
141 ONE
142 Jrap
143 NOFR PLF
144 PP
14% GBS
1ds Lba
147 LDY
148 BTA
150 #esssssssraansnnmaas
15] sssssssssssd s addaad
152 =
153 = MAIN LOOP ENTRY
154 =
1,’! EESETEET SRR R R AL S L 22
i :».b FESFFFSSRFEREE RS
157 EPOINT JSR
158 BIT
159 oMl
160 LDaA
141 AND
162 CHP
143 DMNE
144 LOY
L&5 LDa
1a4 AND
147 DEG
148 JER
165 LDa
170 JER
171 JER
172 LDY
173 ELPNT LDa
174 oPL

EPDINT

i SAVE ACCUM FOR PR® RDUTINE
: PULL RETURN VECTOR TD
+ GET BSLOT WO

: BAVE BLOT NO.

i SAVE aCCun
: BAVE X-REG AND Y=-REG

: BAVE STATUS
;LDAD X FDOR BLOT DEP YaRS

i IF 50 THEW WD DEFaULT

i CHECK IF FROM FPR®

i IF S0, THEN TAKE IM COMMANDS

i RECOVER STATUS
i BND SAVE

+ELIM FLASHING CUREOR

i READ BITFAD
i CHECK [F PEN DOWMN

sEXIT IF PEM DOWM

i CRAW CURSOR

i LEAVE CUREOR ON FOR AWHILE
i THEM DELETE CURSOR

M



CBaD
CEal
ca3sD
CasD
CEab
CBal
C3al
CasD
CBsF

CE7a.

cars
£874
cara
CE7D

CB7E:

CEED
cee3
ce24

CBEs:
CBEY:

CEBEB

CE8A-
Ca88n:
CaacC:
<aac:
caac:
Ca8cC:
CBaC:
CEBE:
cav0:
ca9d:
a4
CETA:
cava:
==L : Y
CA7E:
CBal;
C3aAJ:
CHAL:
CAAT:
CaAC:
CAaE:
CaB0:
CBEEQ:
CAB&:
==} 1-H
=] H
CEBE:
caci:
ceca:

cace

=Tl
cBCE:
cech:

cepo

CeD3:
CBD4:
cabs:
capa:
CaDm:
capc:
CaDD:
CBLE:
C3DF:
CaED:
CBE2:
CBE4:
CBEY:
CBES:
CBE%:
CBEA: &
CBEB:
COED:
CBEF:

92

ad
BD
¥D
A
10
AE
BD
10
20
=8
w0
48
L=}
&8
AA
1]
&l

03
Ei
35

F7
Fa
jcd=]
o3
70

=L

B
JE

Fi
AR

oc

a5
OB
a0
1D
&

B&

Sh
av

&
&h
o0
93
&l
aC
a0

aF
BO
=15

OF
jile)
oD

aF
g0

o2
o2

o7
03

ca

a2

a2
a2
az
Lr=]
g2
aa
a
T
oz
a2
CA
ca

a2
o2

a2

174
177
178
7%
4 =1v]
181
gz
183
184
185
18&
187
§=1-]
1=
190
i
1¥a
173
194
195
195
197
i¥8
175

201

D S s s T ]

LR R B RS B

-

& EXIT ROUTINES

-

e )
T o

END
INEX]

LDx
LDA
S5Ta
DEX
arPL
LD%
LDA
BPL
JSR
PLP
DCC
PLA
TAY
PLA
Tax
PLA
RTE

IHEXZ

EXIT

-

#5853

AFLL. X i COPY RESULTS TD TEM REGISTERS
TEMXL. X

IMEX L

HMSLOT i TEST WIGH BIT OF "PalE‘ TO
PAGE, X i SEE IF DATA 1S TD DE SCALED
HE =

SCALE i SCALE AMD OFFSET DATA INTO TEM-&
INEXEIT i SLIF TO FURTHER PROCESEING

i REETORE REGISTERS AMD EXIT
+ IF NOT FROM 1M#

# SET INPUT BUFFER TO +0000. +00040, +00

LA R AR A T T Y TS

INEXIT LCA
LOY
5TA
DEY
BPL
LDA
5TA
5Ta
5Ta
LDa
8TaA
5TA
LDa&
AND
BKE
LD
LDY
LDX
JER
LDa
LOY
LOX
«SR
BIT
BPL
LD
5TA
Lba
P
AND
ORA
STa
PLA
LER
LER
LER
LSR
AND
DORA
8TA
TaY
BLa
PLA
PLA
LDx
Lba
RTS

GLoge

ASCEX

ASCLIEX

wRI0
WSE
TN ¥

GLOCP
WEAR
200
#2086
%200
i e
%205
%200
TEH
He10
ASCEX
TEMIL
TEMX
LL ]
ASCON
TEMYL
TEHY
Ll
ASCOM
KBD
ASCIEX
WEal
320C
TEM

s COMVERT X TO ASCII
 IN INPUT BUFFER

i CONVERT ¥ TO ASCII
« IN INPUT BUFFER

WROF
L liin
*20E

+SET UP RETURN FLAG IM INPUT

OiFE

PR E R

WROF
il
2200

+PULL STACK AND SET WP
+REGISTERS FOR END OF LINE

HEOF
w380

AR RN N AN NN NN

O R T O N

o A & A W R A W A e W R

4

CaFQ:
Caro:

CarFo
CarFa

Carg:
CaFa:
CEaFO:
CBFO:
caFa:
£900:
CR00:;
C901:
CI02:

€703
C304

Co09;
CF0&:
CROF:

C50C

Co0E:

CROF
CFil
CRla
cF18
e
C?*1B
CFIC
CRiE

ceal:

ce2l

ceal:
ceal:
[ 4

ce21

coaa:

ca2s

cIa7:
CH29:
CcyaB:
et
C92E:
CF30:
€931:

<932

£334;
C934:
C¥0A:
{936:
{736:

936
C93&

C¥avT:
CFIA:
CRac:
C93D:
C93F:

C941

CF43:

Cde

CR47:

CRas
CFap
CRAE
ce%
C932

934

L4
cosa
Co%a
CR5a
CoSa
CH3A
CH3IA
CPSA

20
a4c

18
BO
a8
BB
1]
78

Z0
AT
48
AT
a8
AD
AE
20
18
BO
a0

B7
=27
L
=3
FQ
w8
27
FQ
&B
48
cy
B0

5B
20
o1
4B
AT
21
AR
20
&8
21
AT

ac
8
ce
B
AD
=%

7O
ac

FFE
00
2A

28

87
85
4c

a0
FQ

B2
TF

oc
2&

&3
s

bE
2

OF
=4
B
Al

&0
Al
1]

oF
iB

10

Cch
e

cF
ca

o2
o2
ChA

ce

o3

cg

©i 6
E s

252
233
Z54
Z55
254
257
=233
239
40
2h1
-
243
2ad
245
Lhé
247
=68
287
70
271
a7z
=73
274
273
275
277
=758
=77

zB1
B2
283
=54
283

287
<88
=289
=270
291
92
=73
=54
93
&
27
=78
=75
200
301
J02
203
304
203
30&
307
308
209
310
211

is

i
34
-
11
nr
J1E
317
az0

21
a2
323
124
Jas

FRETTRER BB r B Ry
Eab bbb AL ERT TS S
-+

& CURSOR ROUTIME
*

- N s s s ]
FERBRRREE R RS

CURSOUT <JER SCALE
«MP C1EXP
ORG $100+=0THROM
INPUTXY cLg i CARRY SET FOR IME ENTRY
OFE SBEO i BRIP MEXT BYTE
FOINT BEC i BET CARRY FOR ENTRY TO GET & POI
CLY
PHP i SAVE FLAGS FOR LATER
SE1 i DISAQLE INTERRUPT UNTIL MSLAOT ==
BIT ROMSH JBHITCH OFF ALL $CB00 ROMS
JER OTHROM iBWITCH TO SCEGO SPACE
C1EKP LDA HEASL
PH&
Lo HEASH
PH&
LD#& TEMYL
LDX TEMXL
CALLCURS JSR WINCHE
PHa
BCS ouT1
<JER BaSCLC
B e T ]

®
# HMODE EVALUATION
L]

AR R LR R e S L

LD# PAGE. ¥

AND #S7F

TayY

AND s&0C

BEG  GR

TYa&

AND #8453

DEQ TEXT
MIX PL& ;HMIXED GRAPHICS BOUNDARY TEST

PH&

CHF Wisd

BCC GR

LET T X R N R L Ty

-
= TEXT WODE CURSOR GEMERATION
=

LR R s N

TEXT T
SR LacLc
LD 1THBASL ). ¥
FH#
LDa #ADF
STa (HBASL) . ¥
LDa& WEBO
JSR GRALT
PLA
ETa (HEASL ), ¥
LDA 2550
JER GwalT
ouT1 JHP ouT
GR TYA i TEST FOR HIRES VS LORES GRAPHICE
-HMP B0F
BCS HIRES
LDa HEAEH
AND w10
RS
-
# LD RESOLUTION GRAPHICS
# CURSDR ROUTINE
-
-

93



(OB

AT

-]
- DO
L

48

-]
oA
Ol

1 68
H-11
L
: AC

Fo

oz
FF

=Y
A
Do

&
AT
a5
oI
03
As
DB
14
Fa
4G
08
FO
78
2
L
AD
OE
il
03
24
AD
a0

a5

Oé

a1
ADS

BO

28

28

9

c9

o2

Q2

-

ce

Ch

ce
04

a2

o2
o2
cy

o2

o2

o2

361

J&4
345
Jbé&
367

e
270
aTi
arz
373
74
73
T4
arr
a7a
359
380
281

283

aevy
JBB
387
370
aTvi
asa
393
¥4
393
374
97
a8

LORES

LOR1

PHP
LD
PLP
BNE
EOR
PHA
A
AEBL
ABL
J5R
PLA
EDR
8TA
JHE

#EFO

LOR1
WAFF

L]
A
LDCLC

{HBABL). ¥
{HIABL). ¥
ouT

-
# HIRES CURSOR ROUTIMNE
-

M e
HIRES

LOOF

CTRLDOP

OUTSIDE

auT

LDA
STA
THa
SEC
SBC
TAX
bCs
DEC
LoY
LOa
CHP
BEG
DEY
BPL
PLA
JER
FHa
BCE
JER
LDY
EDR
BTA
LDA
CHP
BEGQ
BCS
INX
DNE
INC
DEC
JMP
THa
SBC
TAK
LDA
SBC
STa
PLA
SEC
SBC
PHA
PLA
CLC
ADT
PHA
DEC
BEG
DNE
PLA
PLA
STa
PLA
BTA
RT3

Le 2t
CoumT

WE3

Loop
TEMX

#E3
COUNT
CTRCHHK.: ¥
OUTSIDE

CTRLOOP
WINCHK

OUTSIDE
BASCLC
HKDK
{HBASL}, ¥
[HBASL I, ¥
E L T

COuUnT

A

c]

c
TEMX
COUNT
Looe
LLL]
TEMX

L1 2u]
TEHMX

HE&

#a1
COUNT
auT
LOar
HBASH

HBASL

v 5 W 2 O e o O T T o s e e O o I ¢ R o W
A 4 & &

(T o T I B

d 4 d 4 4 4 d b

L

e

& & A 4L L

'Y

cYoa
cene
CHDa

CSDD:

CeDC
CeDD
CRDE

CYDE:
CYDE:

CROE
CYDE

CYDE:
CRDE:
CRDE:
CFDE:
CFDE:
CFDF:
C9EL:
C®EQ:
CIES:
CFES:
CFES:
CREA:
CREC:
CREF:
CRFO:
CHFO:
CFO:
CFO:
CoFO:
CFO:
CHFO:
CHFO:
CeFO:
CHFO:
CHFO:
CYFO:
CHFO:
CPFI:
CRF3:
C9F5:
CHF&:

C9F7

CRF5:
C9FB:
CRFC:
Cad0:
CADD:
CAad1:

CaDz

CaG3:
Caidda:
CADS:
ChADE:
Cans:
Canc:
CaDE:
CAQF:
CALD:
Call:
Cinld:
Cald:
ChAléd:

caly
cale
Call
CalD
CALF
Cago
CAZI
CAZT
CAZT
CAZT

12
bl
10
a7

o8

=9
a3
&
4A
o%

aB88 BOB

co

28
=A
24

oc

FF
Qo

L)

0&

ca

CF
ce

oz

399
400
401
402
403
04
408
406
07
408
209
410
411
412
413
414
a1%
a1&
a17
418
217
420
az1
azz
420
425
aza
azz?
az8
429
430
adi
a3z
33
434
43s
434
437
a3g
439
&80
aa1
aaz
243
444
aas
dan
aa7
448
=55
450
asi
a5z
453
454
253
EEn
457
458
a9
a80
asi
auz
143
454
445
s
2a7

dsT
470
471
472

CTRCHK

DFD

312
il
$10
7
245
3

AE R E AR R R AR

TR RN

TEXT BASE CaLC

EEEEESSSERPRdERENEERE

LoCLC

PH&
LDA
AMD
S5Ta
PL&
AND
aRA
STA
Loy
RTS

HBASH
#33
HBASH

WHOC
HBASH
HBASH
HNDX

LR R L L L e R P S R e R e

L R

SCREEN DASE ADDRESS CALC

THIS SUBRDUTIME SETS UP BASE REGISTER
FOR LORES OR TEXT

ENTER WITH ‘PAGE" IN A --
EXIT WITH HNDX IN ¥. READY FOR SCREEN PROCESSING

EMIER WITH LO BYTE OF ¥ IN ACCLM
aMD WITH LD BYTE OF X IN X-RES

BASE ADDRESS WILL BE COMPUTED INTOD
HBASL. HRASH,

AMD HNDX: HIRES BIT ADRESSED

BASCLC

CISKP

PHA
AND
STa
LSR
LER
OR &
STA
PLA
JHMP
ORG
CLC
oFE
SEC
CLV
PHP
BEI
BIT
JER
5Ta
AEL
ABL
AL
ROL
ASL
ROL
ABL
ROR
LDA
Akl
BTa
TXA
Lo
CPRY
BEG
LDv
ADC

LE e
HBASL
A

&
HOASL
HOASL

C2SHP
$200+0THROM

00

ROMEW
OTHROM
HBASH

HBASH
HBASH

HBASL
HBASH
BS1F

TEMX
550

HP SN
%23

LE L]

IS RETURNED AS A 1 IN A BIT IN THE ACCUM

: BC200 SPACE ENTRY
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E%

- B0

&9
ac
AR
as
38
Bl
=1z}
oo
Al

: 48

BF

.29

a3
a3

By 1]

- 48
B
L BQ

a0

:FQ
09
: BD
L aa
- o5
1 B0
- AD
: DO

(LB

&0

&B

1]

48

HL -
110
cdg
cAg
90
B - ]

84

T
- &8
2
L 48
-E
. A&

a7
FB
08
T8 0&

FC
Fa o7

BB O3
ad
=8

-
-

o
L&
g6 02

a2
an

1a

58 o2
3

473
A74
475
a7s
47T
a47e
47
480
431
482
4EZ
ag4
485
485
487
488
ags
470
A1
as2

a2
a3
a3
45
15
47
ag
49

L1
33

54
35

HPOSM1 MY
HPFOSHM2 SHC HET
BCS HPOSML
I Vil 853
ST HMDX
TAY
LDA L1 1¥]
SEC
cLoOP ROL &
DEY
BNE CLODP
LBy MSLOT
PHA
Lba PAGE. ¥
AN wEad
ORA HEASH
5Ta HEASH
PLA
RTS
CHM BITPADIS. 2P
B R SR
-
* LIMDOW CHECK SUBROUTIME
-
#+ ENTER WITH LD BYTE OF ¥ [N ACCUM
+ AND LO BYTE OF X IM XI-REg
-
4 RETURM WILL BE CARRY CLEAR [F
# WITHIM WINDOW AND CARRY SET IF
# OQUTSIDE.
»
FEEFFE A EEETERREEEE
WINCHR PHA
cHe w152
BCS WO
LDa& TERX
DEQ YEB
CHP asz
BECS RO
TEa
cHP 524
BCS 0
YES LDA TEHMY
BME =}
CcLE
PLA
RTE
e ] SEC
PLA
RTS
L s R e R R e e e R R T
-
® ARCI] CONVERSION
* ENTER WITH HIGH BYTE
# M ¥Y-REG:. LOW BYTE IN ACCUM
&« AMD IMPUT BUFFER OFFSET
= IM X-AEC
-
AR E A AR SR
ASCOM PHA
T
EPL POSIT
PHS
LD& #Eal
574 T, X
PLa
gsTX HEASL
Tax
PL&
JER TwOC 0N
PHS
T
Lox HBASL

O T T TIT T

W e b w W

i i

& A d ol b=

d L 4 4L &

FANS B N Ul L

CABD:
CABL:

CABZ

CABZ:

CaBd4

CABS:

CABT

CagB:

Cagh:
CABF:
Casd:
Cagy:

CaT3

CA%5:
CARE:

CAST

CATS:

Cama

CARER:

CARD

C Al

ChAAl

Caad

CAAS:
CANE.

Caag

Coama
Chami:
CAnD:

CasF

CaBa:
CaBd:
CADA:

Cagd

CaBa:
CABD:

CABF

Cacl:
Caca:
CACZ:
CACZ:
CACZ:

CACZ

Caca:
CaCa:
CAC2:

CACZ

CACZ:
CaCa:
CACD:
Chiz2:

CACT
CaCg
CAC
Cacd
CACZ
Cacn
Cacs
Cace
A A
CACC
Cach
Cand
Cabl
CAD2
CADa
CADT
CADB
CaDD
CALC
CADE

AR
EB
&E

B
FE
ES
48

E®
AR
a8
BO
&9
48

&%
A8
48

FE
38
EF
B
&4
10
18
€a
a9
34
BO
FE
E?

&9
BO
FE
E?

&d

A
a8
B9
Oy
a0
&8
=0
a8
Ba
A0
AD
ca
GE
Y
10
BD

a3
Q0
ES

03

F3
E8

03

Q3
o1

&g
Fa

F3

&4

o3
o2
oA
F5
oA
o2
o3
o1
Fe

=]
O
Ad
L]

Fa
Ad

G2

a7

G4

Ll

o

oz

Sid
=7
L]
=9
&0
&l
&
&3
&4
&%
-
&7
&8
&%
70
71
72
73
7a
75
Th
77
78
i
BO
81
a2
53
84
85
Fa
ar
ag
a9
o
21
2
F3
T4
5
7
S8
L
100
101
102
103
104
105
106
o7
198
109
110
111
i
[ =]
114
115
114
117
118
119
120
121
122
123
124
123
las
127
128
125

AND A (LDW GYTE)

IN REGH

IM

FOSIT TAY
Inex
FLA
SEC
BCS ASKIP
FLOOP ING IND, X
ASHIP snc HEES
FHA&
Tva
SBC #43
Tay
PLA
BCS FLOOP
ADC H4EB
PH&
Ty
ADC &3
TAY
PLA
BCS BSKIP
HLGOP IMC IMl. X
GEKIP SEC
SBC LI T-H)
BCS HLOGP
DEY
BPL HLOoP
ELC
INY
ADC LE 2T
SEC
BCE CEXIP
HJLCOP [HC N2 X
CSKIP SBC 'ETY
BCS JLOOP
ADC aEA
BCS ODSKIP
KWLOgpP InC IND. X
DSKIP SBC HEl
BCS KLDOP
RTH RTS
S e
-
# OFFSET AMDO ODIVIDE ROUTIME
-
# ENTER WITH OFFSET
# AND REGL, VAaLUE TO SCALE
® 4 {HIGH OYTED
# SCALE (INTEGER DIVISOR)
& DIVHE AND DIVL
-
# RESULT 1N REGH AND REGL
= WALUE May BE +0R-32747
& SCALE O TOD =33747
& RESULT I8 TWOS COMPLEMENT
= REMAIMDER [S LOST
*
IR X T TR SRR SRR Y X Y
aFFDIV LDY MSLOT
PHaA
LA MPAGE, ¥
ASL i
BMI DIVIDE
PLA
JSR OFFSET
FHA
DIVIGE LY
LDv a0
LDa DIVH
Logry MY
ASL DIvL
ROL i
BPFL LOagr1
5Ta DIVH

o7



e
- |

CAELl: A9 00 130 LDa& LE T ChaA: ED A2 02 203 8BC OREGH
CAEJ BD BB 02 131 BTa  REGH - CO&D: aa 204 TAX
CAEs: B0 B7 02 132 §TA  REGL W ! '1 CD&E: &8 20% PLA
CAES: LB 133 PLA § CO&F: &0 204 RTS
CAEA EZ 134 IMK caTo 20 SRS
CAED: CA 135 DEX | chto 209 «
CAEC. 08 134 PHP ! -4 COTO: 210 # SCALE ROUTIMNE
CAED: 10 03 7 B FOS co70: 211 =
GAEE 20 %8 cB }ga 55; TWOCOM — cavo: 212 # VALUES IM -FL- REGISTERS CONVERTED
CAF2: 38 139 POS BEC w "'l cara: 213 # TO SCALED VALUES IN TEM- REGISTERS
CAF3: ED A3 Looe ¥} o 70: 214 =
CAF: EB e ::? = :5: e E:;g: 215 sessssssesasdieanene
CAFT: BA 142 ThA - -j C070: AC FB 07 214 SCALE LDY  HELOT
CAFE: ED A4 02 143 SBC  DIVH = C073:89 88 04 17 ;Eﬁ g?t!-—'f
CAFE. AA 144 Tax CB76: 8D A3 02 218 A
CAFC: &8 145 PLA - _’ CETY:- B9 28 05 219 LDA ECALH. ¥
CAFD: 4C OC CB  14a JMP O LOOP3 E CB7C: BD a4 02 g? E;: gég:l_ &
CBOO:; 147 QRG 2I00+ATHROM CB7F: B9 BE 05 '
CBOO: 18 148 cLC 19C3I00 SPACE ENTRY CEB2: 8D AL 02 222 STA OREGL
CBO1; BO 149 DFE 350 B 4  ceese9 38 06 223 LOA  OFFXM.Y
cgoz: 38 150 SEC d COoEB: B0 A2 O2 224
CB03: BE 151 cLY CBBB: AD 81 02 225 LDa AFLL
CEO4: 0B 132 PHP 1 BEE: AE B2 02 224 LDx XFLH
CECS: 78 133 BEI E -ﬂ El"!i: 20 c2 c: 257 JER OFFDIV
CBO&: 2C FF CF 134 BIT ROMSW Ch?4: AC FB 07 228 LoV MSLOT
CBO%:20 00 CB 155 JER  OTHROM CB97: AD 87 02 229 LDa  TEMYL
CBOC. 08 156 LOOPI PP B =d Coeampesox 230 STA  TEMXL
CBOD: 2E BT 02 187 ROL REGL CB9D: 4D 88 02 231 :;J:: $:$
CB10:2E 28 02 1% ROL R CBAC: BD B& 02 232
CE13: 88 © ise DEY gk ¥ —‘ CBAZ:B% BA O& =233 LDA  OFFYL. Y
CB14:30 14 140 BMI FEXIT CBAL: BD Al 02 234 STA OREGL
COl16: 4E ad 02 141 LSR DIVH CBAR: B 38 OF 23% Loa OFFYH, ¥
CE1%: &E A3 02 1&2 ROR  DIVL ‘ CBAC: BD A2 02 234 8Ta  JREGH
CBIC: 28 163 FLP F - CBAF: AD 83 02 237 LDa  YFLL
CE1D: BO D4 164 BCE  LOOPZ CEEZ: AE B4 02 238 LDX  YFLH
CBIF: 6D A2 02 1&% LOOPS ADC DIVL CBBS: 20 C2 Ca 239 JER OFFDIV
CB22: 48 154 PHA "1 l‘ CPOB: &0 240 RTS
cn:z BA 157 TEA cnsq ;l‘.ﬁz‘ FESFSBSBE P BV RS
CB24: 50 A4 02 188 ADC  DIVH CEES: 243 =

27 AA 9 X . COEY: 244 =
gg:‘,a:aa :ga ;tn. ."' "l CEET: 245 # TRIPLE READ OF BITPAD
CE29:4C OC CcB 171 JMP LOOP3 CREY: Za4 # [F OFFSCALE THENM & 1 IS
cEzC: 28 172 FEXIT PLP F‘ ’ CEBY: 247 & PUT IM THE HIGH MIBBLE OF
CBzD: 28 173 DEXIT PLP . CBEY: 288 = TEM
CB2E: 10 oF 174 BPL  EEXIT CBEY: 239 =
CE30: AD g? a2 17% LOD&  RESL e 4 Eg::: g:lir :““““"" s
CB33: AE 88 02 174 LOY  REGH : T
CB3A 20 %8 CB 177 JER  TWOEOM & Y e Y EDR RN BCE  BLERR
CE3%:BE 28 02 178 8TY REGH EgEE:EE ég . ::3 31T UBD
CB3C: 8D B7 02 179 ETa  REGL ;
CBIF-AC FB 07 180 EEXIT LOY  MSLOT E 9 o =a e EEFEé
£B42:BF 38 04 181 LDA  MPAGE, Y e s -
C345: 0a 182 a5 F CBCG: 4B =37 OFFS1 e
CB4&: 10 OF 183 DFL ELEXIT E_T. .l CECT: AD 80 02 298 LD& £
CB4B: AD 87 02 184 LDA  REGL i CECA: 0% 08 259 ORA :En
CE4B: AE B8 02 187 LDX  REGH s o L Ay i
CB2E: 20 &4 CO  18& JER OFFSET CBCF: 6
CBSL1:BD BT 02 187 5Ta REGL E 'I Eg:?:: e ::: SWEHK ::: e
CB%4:8E B8 02 188 BTd  REGH ;
CB57: &0 169 EIEX]IT RTS CEDA: &a 264 ROR A
CB58: 4% FF 190 TWOCOM EOR  WeFF ij 4 caos. vg g: 2:: :g: F:Eg:‘ TCH
ChSA: 18 191 CLe CBD7: A 2
CB%B: &9 a1 192 ADE Wi CBDF: 20 AL CC 287 JSR GHALT
CB2D: 48 193 PH E 4 CODC: &8 gag NOSWITCH ::5: o
CH2E: BA 194 Tk CEDD: &a S
CBSF: 49 FF 193 EOR BRFF cnnz:ag BO 02 g;? 'ﬁgt lEH

: CEE1:2

Gl % i & 4 qik. o PR
£Ba3: &0 198 RTS CBE4:80 80 02 273 5TAa  TEM
CBad: 3B 195 OFFSET SEC . COET: 4E B4 02 274 LSR  ¥FLH
CB&3: ED A1 02 200 SBC  OREGL B = ceencssmace a7 ROR  YFLL
CE&S: 48 201 PHA CBED: 4E B2 02 274 LSR EFLH
CHET: OA 202 TiA ﬂ CBFO: &€ B1 02 277 ROR  WFLL



CEF3
Cara.
CBFY:
COFB:

COF%®

COFaA:

COFB

CEFC:
COFE:

CCOd

CCa0:
CColL:
cooa:
CCoQ:
CCo4:
CCos:
CCos:
CCOe:

CCoc

CCOE:
(<4 F E
cola:
CC14:
CC1a&:
(=
ccic:

CCIF

CCI2:
Co2a:
CC26:
coae:
CCac:
CCaF:
coaa:
CCI4:
CCas:

CC37
CC3a

CCaB:

CC3E

o4
cCay:
CCag:
CCa4:

CCAb
CCda
CCaB
CCac
CCaD

CCaE:

CCarF
CC3
CC53
CC5&
CC59
cosc
CCoE:
CCen:
CCaa:
CCaa:
CCET:
Claa
CCaB;
CCab:
CCvo:
ccya:
CC7a:
CC7T:
CCry
e |
CC7E
CCad
CoEa:

100

&0
AD
A
Oa
O
Oh
ARk
AQ
oo

18
ile)
38
BEE
oa
7B
ZC
20
ag
b
84
10
Al
BC
=0
BD
=0
o
AD
0
20
ED
=20
EOQ
43
&
20
&8
CE
(]
13
ac
AT
E?
(v}
ED
oA
O
a8
Oy
45
=7
B0
oo
BD
AT
ET
oo
le]
4E
&E
88
il]
a0
jule}
AT
o
R0
c®
BD
a5
=%
1)

Fa

FF
o0

a1

Fa
0&
7a
a3
81
42
ik
a2
BE
a3
a0
42
aD

el]
BE

78
os

12
o1
FC
a2

To
Fi
ar
B3
BB
&0
o1
FC
a4
aa
B7

F7
84
oz
&0
a7
oz
OA
B2
o1
a1

o7

cF
ca

co
&c

[
cc
e
L=

&

O

€0
o2

=,
P

=]
L

278
279
=80
=B1
282
283
B4
=85
284
=287
2a8
289
290
=71
202
293
=74
=75
=38
297
298
299
200
3o
a0z
303
304
305
306
307
308
309
Jio
I
R
313
314
35
=Y
317
aia
319
320
321

322
323
Jz4
328
= )
azv
J=8
Iz9
330
33

a3z
333
334
3as
33
3a¥
338
339

3440
341

34z
343
344
343
344
387
348

349

350

MiREAD

CA4SHP
IDLOOP

RODLOOP

OFFSC
READTAG
ALDOP

a&1LO0R

bLoop

ATST
BTST

RTS
LDCw
ABL
ASL
ASL
ASL
Tk
LDY
BMNE
arG
cLC
DFDB
BEC
cLv
PP
BEI
BIT
JER
LDA
S5Ta
DEY
arL
LO¥
TV
WJSR
Lba
JER
BCs
Loy
JER
J5R
LDa
JER
aCs
PHA
LoY
JER
PL&
DEC
BNE
CLC
RTES
LD
SEC
omE
LA
ASL
ASL
ABL
AEL
EQR
anb
BT4
LOA
BTa
LA
S0
DHE
LD
LGSR
RO&
DEY
ONE
LDA
BHE
LCw
cHP
BCC
cHP
LDOa
EDR
AND
RTS

MSLOT
i

L]
A
A

L4 5]
CasupP
2A00+0THROM

B0

ROMSW
OTHROM
50

IFLL. Y

IDLOOR
L3 1Y
HMDX
RESLP
DEVO, ¥
READTAD
QFFSC
ez
AMOVE
RESLP
DEVL. X
READTAR
QFFsSC

L g v ]
AMOVE

HNDX
ROLOOP

a1z
%]
ALDODP
DEV3. X

+ 30400 SPACE ENTRY

TEREREARAAMARAARARNARRARM AT ITAIMNIIOR O

u

d d 4 4

U Jd U d VAUV AUMUAL AL UL U U

Al
48
AT
48
=C
[-1e]
AD
EL
95
an
e
5%
&0
28
48
E%
oo
LB
E%
e
&0

c 28
(B0
&%
:2h
8D
LA
- 8%
:AD
QY
DO

ce
FQ
C¥
FQ
=
FQ
: QB
AE
FQ
a5
ce
: 90
EQ
FQ
. po
- EQ
BO

ol
FC

a1
Fé

o
i)
78
9

k)
F8

ar

o2
o2
o2
oz

e
a2

-]

3%1 RESLP LD MSLOT

a2 P&

233 LOA#S3

354 FH&

353 BIT OFFSC

336 RTS

337 AMODVE LC& TEMYL

338 ADC EFLL. ¥

as5e 5T4 AFLL: Y

30 LDA TEMY

26l ADC XFLH. ¥

J&2 5Ta AFLH. Y

63 RTS

354 GHALT BEC

2553 GIWALT PH&

366 GIkalT SBC LL S

357 BNE GAWALT

268 PLA

265 SEC w1l

7o ONE GIWHAIT

ari RTS

ST adaedddddd SRR

ava =

375 # CHARACTER EMNTRY SEGUENCE

3Te #

377 & CHARACTER STRIMNG AMALYSIS

378 # 5... NMMN  SET SCALE FACTOR TO e

377 & X. .. MM ZET ¥ OFFSET TOD Mhesd

3BO # Y. .. NNMNMW  SET ¥ OFFSET TO b

281 = M, {1 OF 2} SET MIYED HIRES MODE

3B2 & H. . (1 OR 2} SET HIRES MODE

3E3 * G, . 1 OR 2 SET MIXED LORES MODE

384 = L.. {1 OF 2} SET LORES MODE

B3 = T.. i1 OR 2} EET TEXT MODE

3Bs # N, SUPRESS ALL PRIMTIMG

387 = D.. RESTORE DEFAULT PARAMETERS

3BE » C... ®mO0 CURSOR

389 = F.. DATA RETURMED UNSCALED

390 # R. . DATA RETURMED SCaLED

3%1 = P... STREAM MODE 0N

372 # @, STREAM MODE OFF{DEFAULT)

393 & A, OFFSET AFTER SCALE

J¥4 = 0. OFFSET BEFORE SCALE(DEFAULT )

= B

294 #4aadtidRens i s e e R ER SNBSS

9T S¥YMTax PLP i TEST IF THIS IS THE FIRST CHaR
J98 Bcs SYNTI] i IF NOT THEN SKIP SET=UR
379 LD#& (111

400 8TA INX - BET IMDEX BIFFER TO IERO
431 574 HFLAG i CLEAR BUFFER STATUS

402 LD L5 1= « MOVE ENMNTRY POINTER
A403 STa COUTL

404 S5YNTI LDA CHaR + LOAD THE EMTRY CHaR

405 CHP #2AD i TEST FOR MINUS

408 BME SYNTZ « BRAMCH IF mNOT

407 STa MIFLAG +BET TO WNOT IERO

408 SYNTZ CHMP HEal « TEST FOR SPACE

4o DEG EXIT4 i LEAVE IF SFACE

410 CHMP HAAL i TEST FOR COMMA

411 BEG PFROCI i IF 50 = AMALYSE STRIMG
412 CHP #HED + TEST FOR CH

313 DEG PROCZ i IF B0 = AMNALYSE ETRIN:
414 FHF i SAVE STATUS

415 LDx IHX i BUFFER [MDEX TD Xi=-REZ
41é& BEG CHOUT i ASEUME ON ALPHA CH&R IF FIRST
417 EOR HEEO + TEST FOR NUMERIC

418 CHMP LT

419 BCC CHOUT i IF 50 THEM BRAMCH

420 CPx L3 i 1TS O TO GET HERE OMLY
421 BEG EXIT3 + IF ONE ALPHA HaS BEENM STORED
az= OME ERR1

423 CchHOUT CPE gL i ITE AN ERROR IF THERE ARE
424 BLS ERR1 i ALREADY 5 CHARS IWN THE BUFFER
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CCEB:
CCER:
CCEE:
CCEF:
CCFa:
CCFa:
CCF&;
CCF7:
CCFa:

CCFe

CCFa;
CCFD:
CDOO:
CDOQ:

CDo1

cpoa:
CDO3:
CDO4:
CDOS:
CD0&:
CDo9:
CDOC:
CDOE:
CDOF:
[=:F R

chid

CDl&:
chia:
cole:

<hic
oD

Co2d:
CDa3:
ChE4a:
Ch26:
co=8:
Chaa:
chac:
ChaF:
CDh31:

<D3s

CD3&:
€Dh38:
CD3B:
<D3D:
C04;

Chatl

Chag:

co44
CD4as
chdg

Cha9:
CDh4cC:

CD4aF

C0%0:

cD33

CD3%:
CD58:
cosn:

cDSC

CO3E:
CD&L:
CO&4:
CD&T:
CD&a%:
CD&B!:
CD&C;
CD&F:
=
cO7T3:
CcO7S:
CD77:
co7e:

102

AD
0
E2
BE

ac
a3
0
18
o8

ac

18
Ba

Ba
o8
78

=20

a8
FO
el d

as
48
By
a8
Be

&0
Co

cy

8o
FO

ce

1E
a5
-]
Fo

c1e]
SA
o0
A0
&8
20
AQ
gz
20
88
Do
A
AD
ac
co
jls]
a8
Al
49
FQ
o
BO

&8

Fa
70

78

g4

FF
12

=C
F&
co

&l

7E
e

o1
8
CE

o5
ig
FE
ca
o3

ga

os
GE

oe
oc

?3
19
43
ED

F7
L}
54
oc
o2
ES

21
BO

a3

o2
o2

ca

a2
<o

CF
ca

CE

CE

CE

a2

a7

CE

a3

o3

a3
CE

CE
Fo

co

CE

o2

425
426
az7
428
429
430
431
43z
433
434
3%

437
438

230
441
442
243
454
245
145
447
e
243

431
452
453
454
435
434
487
asg
459
4al
461

453
464
453

457
458
47
470
471

472
473
ATE
47%
47s
477
478
47
480
481
482
483
484
483
485
a7
4BE
487
470
431

492
453
454
473
4F6
a7

EXIT3
EXIT4
FROC1

FROCZ2

CHEmP
ALPH1

ROUTIN

ROUT1

ROUTZ

ROCRS

EXITS
ERR3
ERR1
EMSG
EMSG1

ARCUT

Lha
STA
INX
STX
PLP

SEC
OFE
cLE
PHP
LDA
JHP
ORE
cLe
DFE
sEC
cLY
PHP
SEL
BIT
JER
LDV
DEY
BEG
cmp
BNE
LDA
PHA
LDa
PHa
LDA
LDY
RTS
CPY
BNE
cmp
BNE
sTa
BEG
LD
cHp
BNE
J5R

ABL
P
PLA
DEG
ASL
LD
ROR
5TA
JHP
PLA
JER
LDY
LDA
JSR
DEY
DME
LDA
LDA
JHP
CRY
BHE
PHA
LA
EOR
DEG
cHP
BCS
ROR
PLA

CHAR
INa&, X

THX
EXIT

50

INA
C53KP
#300+0THROM

SBO

ROMSW
OTHROM
LT

ERR1
TaBL-1. Y
ALPHL
WCROUTIN

ADR-1. Y

FaRaM=1. ¥
INX

Hel
ERR1
WECE
ROUTL
NFLAG
EXITS
MSLOT
whCa
ROUTZ2
DEFAULT
EXITS
PAGE. X

NDCRS
A
PAGE, X
L

FAGE. X
EXIT1

SETWID
L
STRIMN=1.¥
CouT

EMSQ1
ATEXT
GPAGL
EXIT1
LL P
ERR1

[Ma*1
w400
ERRI
#83
ERR3
L]

i BAVE THE CHAR

i UPDATE THE BUFFER

: RESTORE STATUS

i @0TD EXIT

+9ET CARRY IF A COMMA

i BCS ALHAYS

i CLEAR CARRY IF A CR
 SAVE THE CARRY

i 8C500 SPACE ENTRY

iJUMP TO ROUTIME WITH RTS

IN THE DUFFER
INDEX

TEEREmBBRWRHE WM AW W WM W MWW W

VAT L AT WY A W A L

d & 4 a w =

d 4 4 UL

J 4 &

¥

co7e
coTa
core
CD7F
coE2

coa3:

CDB&

coee

CDEB:
CDED:
CharF:
Cos0:
co93:
cD95:
coeT.
CO99:
Cosc:
CO%D:
CD9F:
Chal:
Coag:
COAS

CDAT:
CDAC:
CDAE:
COBO:
COE3:
COBS:
coea:
CDBE:
COBC:
COBD:
COCO:
coC2:
CDC3:
coca:
COCT:
EDCo:

coco

COCD:
CDCF:

cop1
copa

CDD&:
COD%:
CoDC:
CODE:
CDED:

CDE4:
CDES:
CDET:
CDEA:
CDED:
CDEE:
CDEF:
COFQ:

COF2

COFS:
COFT:

COFA
COFD
CEQOD

CEQOD:
CEO1:
CEQ2:
CED3:
CEQ4:
CEOS:

CEDa
CEQ9

CEOC:

jile)
o8
AE
1E
&A
a0
ac
as
AR
a5
BB
: 1
a3
ce
BOQ

al

Fa
oa

EE
=8
Bg

0
Bo
Ol
B7
20

Fi
o0

78
Fa

98
ID

AT

50

FB
BE
AT
D7
28
04

A

Fa
38
=A
282
2A

Fg

FFE
oo
oo

o7
03

CE
CE

o2

o5
o3

o2
a2
o5

a5

o2

CB
a7

CE
o7

g4

o4
os
CE

cF
ca

A58
a5

301

=04
208
504
s07
s08
209
510
511
512
513
514
519
514
517
I8
e

321
S22
S23
=24
a29
a4
527
s28
529
2330
531
532
533
534
539
53&
537
S3B
337
S40
341
542
543
544
43
Sa4
47
S48
347
>0
331
S5z
553
554
555
554
557
558
359

351

&3
Se4
S&a5
LT
547
5&3
S5&7
370

NOROL

BROUT

DIGLP

Diga

DIgl

DIG3

DIG4

CROUT

CROUTZ2
CROUT3

EXITL

BCS NOROL
ROL A

LDX MELOT
ASL  PAGE, X
ROR A

<SSR STMODE
«MP EXITI
STA  HBASH
LDa  #sDE
STA  HBASL
DEY

LDa IMaA, Y
EQR  #sBO
cHP BA
ODCE  ERRI
5Ta ThA, ¥
BEY

BME  DIGLP
LDX w0
INY

STA TEMPL
ETE  TEMPH
INY

CAY INX
DEQ DIgd
LDa  #sa
5Ta COUNT
LbX 50
LDa  IHA Y
ADC  TEMPL
PHA

TiA

ADC  TEMPH
BHMI  ERRL
TAX

PLA

DEC COUNT
2HE DIG1
DEG  DIGD
LD¥Y  HBASH
CRY  #ad
BEG oiga
LDY  HMIFLAG
BEGDICA

JER  THOCOM
LDY  MSLOT
STA (HOABL . ¥
LA LL ]
T4  HWBASBL
INC  HBASH
TEA

ST (HBABLY, ¥
JHMP EXITL
LDY  MSLOT
FHA

ROR &

PLA

BCC  CROUTZ
AND  MPAGE. Y
BCS  CROUT3
ORA MPAGE. ¥
5TA  HMPAGE. ¥
JMP EXITL
ORG  #&00+0THROM
cLC

DFB B0
SEC

SR

PHR

BE1

DIT  ROMSW
JSR OTHROM
Lba 50

i $Ca00 SPACE ENTRY
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CEQE:

CEll

CE14;
CEL17:
CEl1A:

CEIC
CELF

CE22:

CEZ4

CE24:

CE29
CEZC
CEZ2D

CE2F:

CE32
CEJa
CEJ3&

CE3J8:

CEJA
CEJC

CE3E:
CE41:
CE44;
CE435:
CE4a:
CE48:
CE4E:
CES1:
CES4:
CE3T:
CESaA:

CESD

CEaD:

CEad
CELL
CE&T
CE&C

CESE:

CEaF

CETO:

CET1

CE72:

CET3

an
an
Al
B
2%
=
Ba
o5
a9
is
59
8
BO
AD
Fo
AT
a3
ag
a5
o
20
ac
an
o2
oz
ra
CE
A
cG
o4
Ak
B
c2
o5
=]
c3
CE
E%
EW
EF
EF
=11
58

CE74: 88
CE7S: &4
CET&: &8
CET7: ba
CETA: a4
CE79: &4

CE7#:

23

CE7B: 23
CE7C: 23
CE7D: 23
CEVE: 23
CE7F: 80
CEBO: 7F
CEB1: 40
CEB2: BF
CEB3: 04
CEE4: 03
CEBS: 0&
CEB&: 0B
CEGT. 4B
CESE: 40
LCES%: 02
CESA: Oa
“ESB: 00
CESC: 01
CEBD: 80
CEBE: CE
CEBF: C4
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AD
¥8
Fg
3B
co
38
Bd
aF
25
a8

12
9
A
58

FF
a7
03
73
24

CF
CS
c1
D9
o4
c2
Al
Ad
[}
D3
o4
cc
-]
ca

o2
o2
a7
o4

Q4
o3

o4
=13

- |
-

374
575
-]
8Ty
578
579
580
a1
a2
5383
584
585
S84
sa7
558
589
590
591
S92
293
394

353

L
=87
Lyt
SFF
SO0
&01
502
&03
ELT
&05
A0&
&07
&l
&9
A10
atl
412
&13
&14d
als
&la
a7
al8
419
&20
az1
&22
&23
L248
&25
=
&7
£28

PRINT
EXITZ
STRIN

TaBL

apR

F &R &M

ETA
5TA
LDY
LDa
AND
8TA
L&

EOR
OR&A
T4
PLP
BCs
LDa
BE®
LDA
5TA
LDA
B5Ta
OME
JER
JHP
oFa
asC

ASC

DFD
CFO
DFD
vl ]
DFD
LFD
CFDR
OF B
DFE
DFE
DFE
DF &
OFE
DFB
DFE

MIFLAG
INK
MSLOT
MPAGE. ¥
WECD
MPAGE. ¥
PAGE. ¥
HEIF
W23
MPAGE. ¥
MPAGE. v

EXITZ
NFLAG
FRINT
#IODRTS
COUTL
HIORTS/ 254
COUTH
EXIT2
SETVID
EXIT
L=l
"RORRE

EATHYS TELBAT =sav

"POABSNY TMHLGCFRND"

CROUT-1
CROUT=1
CROUT=1
CROUT-1
BROUT-1
BROUT=1
OROUT=1
ARDUT~-1
AROUT-1
ARDUT -1
AROUT=1
AROUT=1
ROUTIMN-1
ROUTIMN-1
ROUTIN-1
ROUTIN=1
ROUTIN-1
5D

7F

40

10F

LInE

203

LIRE

08

a8

#40

0

L w71

0

301

550

SCE

sCa

mERRBRMAR AWM NN WMWY RM

U oJ A ¥ AdJUUUUUUUd4add e d A el d Al

CERQ
CE™D
CE®D
CEM
CE?Q
CE?D
CESQ
CERD
CE®OQ
CERD
CEQ
CE®O
CERD
CE®OQ
CE®Q
CESQ
CE®D:
CESO:
CEF2:
CE®35:
CETT:
CERa
CERD:
CEAQ:
CEAJ:
CEAS:
CEAB
CEAA:
CEAD:
CEBO:
CEB3:
CEBR&:
CEBY:
CEBC:
CEBE:
CEBF:
CECa:
CECS:
CECH:
CECH:
CECD:
CECF:
CED2:
CED3:
CEDS:

CEDT:

CEDA

CEDB:

CELD

CEDF:
CEE2:
CEEJ:
CEED:
CEET:
CEEA:
CEEB:
CEEE:
CEFO:
CEF2:
CEFS:
CEF&:

LEFe

CEFs:

CEF&

CEF &

CEF &
-EF&
CEFY

CEFC:

«#e SUCCESSFUL ASSEMELY: MO ERRORE

wg
S0
AT
0
0
a0
a0
A
BD
AT
&0
e0
2C
z0
20
AE
ag
AB
(=]0]
=]s]
BD
BD
29
FQ
ao
98
29
FO
A

=7
Fo
Al
¥B

FQ
BD
%8
w0

a3
70
f-1e]

4ac
aC
ac

4
BT
7O

04

L]
o3
o0&
o

1]
a7
€a
Ck
Ch
o7

Co

Co

Q3

o4

Ca
CE
CB

31
532
&33
&34
&35
536
&37
438
&3F
&40
&d1
&42
&4
a44
H4%
ads
LH47
A48
449
450
&3]
&332
£33
BS54
&55
&56
537
&38
&89
o1
-3
1=t
-]
L&d
oL
aEd
aaT
L]
449
AT0
a7l
&72
473
a74
a875
¥4
ar7
&78
&7e
=]
&1
1=
83
L“E4
&ES
1=
&87
&B8
&89
&F0
&F1
&
&53
&94
L)
L
ee7
L58
EFF

e R R P PRI PR R R R Y
FEEESFSFSFBFCRNER TR

DEFAULT

SCALE =

PRINT ON

R OEEE RS E R kN

1a

CURSOR On
ETREAM MODE OFF

DATA RETURNED UMSCALED
DFFSET BEFORE SCALE

X OFFSET = 153&
¥ OFFSET = 1504
HIRES PAGE 2

ARG A R
EE T P T T T T A R

DEFAULT

STMODE

DEF1

LA

DEF

DEF3

DEF&

LDA
STA
LDA
STa
5Ta
STa
STA
LD#&
3TA
LDaA
5Ta
ST
BIT
3R
JER
Lhbx
LDa
TAY
5Ta
5Ta
5Ta
BTA
AND
DEQ
5Ta
T
A
DEQ
LA
Tva
anD
DEG
LD#
T¥a
AND
BEQ
STA
TYa
S5Ta
a&ND
EOR
5Ta
RTS

L
SCALL. X
HE0
ECALH. X
OFFiL. ¥
OFFYL. X
INK

LL ]

TEM

&
OFF¥H, ¥
OFFY¥H. X
HBEDSTRE
M1IREAD
SWCHK
HSLOT
WE40

SMMI X
SHIRES
STEXT
SPaG L
LE I
DEF 1
Emlx

L 2w
DEFZ
SGER

Wby
DEF3
SPAGE

##03
DEF 4
SLORES

FAGE. X
WRIF
W25
MPAGE. ¥

L s

*
# JUMP TABLE

FEEEREETEFEEA ISR

S [ ROHE
JMREAD
JECALE

DREG
JMF
JHP
JHFP

SLF &+ 0THROM
WINCHR
HREAD
SCALE

+SET SCaALE FOR 1&

+BET ¥ OFFSET TO 133%

s SET ¥ OFFSBET TO 1306

JBET PAGE FOR HIREI P2

i AMD FOR FULL SCALE OQUTRUT

105



CCnE
[ "L ]
CAabo
cre
Cnae
[HL TRl
‘ceYa
CRL
1t
CHAD
L]
CEEA
COomNd
A
Y]
Canp
coas
COaa
chAc
cnac
can
2
Ca2l
Q302
cEad
FFaa
"CEF&
C9DE
CBOC
CBF4
CER®
co48
CaC2
0438
DAL
CA9E
Ce02
CE3E
cCag
CFFF
CACL
a4gaE
CO%4
COS5S
CEDOD
CESD
2288
C3&
ozB1
CCRE

A L DO
AL T AR O
ARC KN

CALLCLWS
CLODM
CORATI

c

C TR OO
DEF 4
DEV2
plea

D IVH
DErIP
EMEG1
ERR1
EXITS
FEXIT
GLooP
HAASL
HPOSN1
=
INEXZ
[ORTS
el [ NCHR
LOCLE
-0cP3
HIREAD
MREAD
NOCRS
OFFDIY
OFF XH
OREGH
OUTSIDE
POTNT
PRINT
READTAE
ROMEW
RTH
SCALL
SLORES
SPaAG2
SHCHK
TaBL
TEMX
TEXT
IFLL
IDLOOP

=4 CH

2L
o2c2
o2E2
0286
o2eg
o2F8
o2Ad
03BE
oave
0s78
o7FB
Co51
CO3%
coBl
Lagy
Casa
Ca84
Capa
CF0C
CR4E
cFT1
ceab
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CouTL
INZ
XFLH
TEMX
REZH
SAVELOT
DIVL
PAGE
TEMPL
HNDX
MESLOT
ETEXT
SPAGZ
DEWQ
ADTHROM
E1IPNT
EXIT
ASCIEX
C13uP
auTi
HIRES
c

CE&LE
CDa?
CaAcC&
CFC4
Cand
Cadc
CCEa
02i&5
CDF7
CDEA
CEDZ
CERD
coaz
CoCe
CAD1
ChS7T
o33
CDaF
caas
CaBh
C951
c971
cazc
o203
CBEC
CAAF
efulels)
cea0
1
O2AD
Q7FE
ca34
CBCS
o5e8
o2A1l
CI00
CaB0
CCFa
o2aa
cDal1
o298
FE?3
cos3
cosl
CCBC
O5FB
ozay
cesa
CASF

28

0203
o2B3
o2B7
o0
0ZA0
o2a4
o438
oSBB
0&08
Cooo0
cosz
CoS&
coBz
cezD
caab
caac
Cara
918
C951
CF80
CFe3

ADR
AROUT
ABCEX
B
BEKIP
casup
CHOUT
CounT
CROUTZ2
CROUT
DEF1
DEFAULT
DEV3
DIg3
DIVICE
ELEXIT
EMSG
ERR3
EXIT
FLOOF
GR
HIRES
HPOSHZ
I3
INEXIT
JLOOP
KBD
Laae
LOoar4
MIFLAG
MELOT
MOPR
OFFS1
QFF XL
OREGL
ouT
PGSIT
PROC1
REGH
ROUT1
SAVELAT
SETVID
SMIX
STEXT
SYNT1
TEMPH
TEMYL
TWOZOM
YES

BASL
COUTH
In3
¥FLL
TEMYL
IN&
MIFLAG
DIVH
MP&GE
OFF XL
OFFYL
KEBD
SNMIX
SLORES
DEWV3
FRCHK
EMND
INEXIT
CURSOUT
CALLLURS
GR
Loae

A

CCOE
CFE3
CALA
CIF0
CC7E
CCoC

END
EXIT1
ExiTa
GaWaIT
GWALT
HLOOP
IND
IMA
INPUTXY
~JMREAD
KADSTRB
LOOP1
LOR1
MIx
NFLAG
MNOROL
OFFSC
OFFYH
OTHROM
PagE
POS
PROC2
REGL
ROUTZ
SCALE
SCR
SMMIX
STHOCE
SYNT2
TEMPL
TEMY
WINCHR
¥FLH

HEASL
ING
TEM
¥FLH
REGL
IN%
OREGL
C1HAR
SCALL
TEMPH
CHaR
KBDSTRA
SMIX
SHIRES
DEVZ
HOPR
INEX1
GLOooP
INPUTXY
MIx
LORES
CTRLDOP
B

CCEE
CCad
CABT
=8
BLE]
CoogC
o&F8
a7
carFa
cFoa
CEE2
coao
copa
D90
CCad
CB3F
CEa3F
CCF2
CCF3
CCAd
28
o&7a
o201
CB&F
o2Fa
TCEFC
CAaBA
CAF3
TCFIA
0438
Cas?
capc
CB&4
c&eB8
CR4E
CE7F
cezpo
CC19
CCB3
chzs
0328
coa7
Cos4
CE44
CCAD
02683
G2E0
ozZB2
J2ZBI

28
o201
=81

ozes
oZFe

g2as
o338
0438
Q78
Co30
o34
CoBo
CBCOQ
CE3F
cesa
CBCS
T*oFo2
CT36
Cved

CeD0

AMOVE
ALOOP
ASKIFP
GASL
C1HAR
CIEKP
CH&R
COUTH
CURSDUT
CTRCHK
DEF3
DEW1
DIG1
DIGLFP
oLooP
EEXIT
EPQINT
EXIT3
EXITS
GIWALT
HEASH
HNDX
IH1
INEX1
INX
JECALE
wLooe
LOoOP2
LORES
MPAGE
ND
NOSWITCH
DFFBET
OFFYL
ouTH
PARAM
PRCHH
ROLOOP
REBLP
ROUTIN
SCALH
SHIRES
EPAG1
BTRIN
SYNTAL
TEMAL
TEM
XFLH
¥YFLL

HOASH
IH1
XFLL
TEMIL
TEMY
NFLAG
DREGH
COUNT
SCaLH
CFFXH
OFFYH
SGR
SPagl
DEV1
OTHROM
EPTQINT
INEX2
ABCEX
POINT
TEXT
LOR1
OUTSIDE
auT

MEBREWRHWMW T MW A Y W OW MW MW MEM
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