™.

OPERATION AND
REFERENCE MANUAL

& GRAPHICS TABLET




MITLCE

Apple Computer Inc. reserves the right to make improvements in the
product described in this manual at any time and without notice.

DISCLAIMER OF ALL WARRANTIES AND LIABILITY

APPLE CUMPUTER INC. MAKES HO WARRANTLIES, EITHEK EXPRESS OR IMPLLED,
WITH RESPECT TO THIS MANUAL OR WITH HESPECT TO THE SOFTWARE DESCRIBED
IN THLIS MANUAL, ITS QUALITY, PERFORMANCE, MERCHANTABILITY, OR FITHESS
FUK ANY PARTICULAR PURPOSE. APPLE COMPUTER INC. SOFTWARE IS SOLD OR
LICENSED "AS IS". THE ENTIHE RISK AS TO ITS QUALITY AND PERFORMANCE IS5
WITH THE BUYEK. SHOULD THE PROGRAMS PROVE DEFECTIVE FOLLOWING THELR
FURCHASE, THE BUYER (AND NOT APPLE COMPUTER INC., ITS DISTRIBUTOR, OR
ITS HETAILER) ASSUMES THE ENTIRE COST OF ALL HECESSARY SERVICING,
KREPAIKR, UK CURRECTLON AND ANY INCIDENTAL OR CONSEQUENTILIAL DAMAGES. 1IN
KU EVEWT WILL APPLE COMPUTER INC. BE LIABLE FOR DIRECT, INDIRECT,
LHCIDENTAL, OR CONSEQUENTIAL DAMAGES RESULTING FROM ANY DEFECT IN THE
SUFTWARE, EVEN IF APPLE COMPUTER INC. HAS BEEN ADVISED OF THE
PUSSIBILITY OF SUCH DAMAGES: SOME STATES DO HOT ALLOW THE EXCLUSION OR
LIMITATION OF IMPLIED WARRANTIES OR LIABILITY FOR INCIDENTAL OR

CUNSEYUENTLAL DAMAGES, S0 THE ABOVE LIMITATION OR EXCLUSION MAY NOT
APPLY TO YOU.

This manual is copyrighted. All rights are reserved. This document

way not, in whole or part, be copied, photocopied, reproduced,
translated or reduced to any electronic medium or machine readable
form without prior consent, in writing, from Apple Computer ILne.

©1979 vy APPLE COMPUTEKR INC.
luZel Bandley Drive
Cupertino, California 93014
(408) 996-1010

All rights reserved.
APPLE product # 030-0076-00

"
n "

nnn

nennn

=

-

—_— o

-

LB K5

TUR VLR TV T RS

TR

TR B R R R B "R TV VAR T i

GRAPHICS TABLET"
OPERATION AND REFERENCE MANUAL



uuuﬂiwwﬁu—uumﬂmwmuu:u.mwu.ruu

SERARRAMA AT A AR R AN

TABLE OF CONTENTS

INTRODUCTION

CHAPTER 1
GETTING STARTED

T Y = O L U

_——

What You Will Heed
Unpacking

Plugging Ln

Installing the Interface
Backing Up the Diskerte
Starting Up

The denu Overlay
Aligning the Henu

CHAPTER 2

THE GRAPHICS TABLET SOFTWARE

La
14
15
13
L7
ld
lg
)
)
2
1
21
i
F
iy
17
Fad
P
{1
L

et Heady

Drawing

The Henu

Delta

The Color denu

Some backgrowmd Lowl ovrmit Lo

A briel Digression on High=RKesolution Graphics
Guidl ines

A Clear Alternat bve

Line Up

Draw

Yes, Sir, Dot's My Baby

The Biz Frame Up

Little Boxes

saving Plictures for Posterity

browsing Through the Catalog

Letting Loaded

Getting Uut

Room With a Viewport

A dirilliant Heduction



34 Upening the Window

b proken Windows

i Prawing in the Window
57 Heset

dd A Sotter Keset

34 Lalibratce

40 ristaken Calibration
4 Long Distancesss

41 ssshnd Area Codes

42 Slide Hules

43 Prismatic Apple

ol In Conclusion

CHAPTER 3

PROGRAMMING
THE GRAPHICS TABLET

Ly Thie |:'!'|:-4;|:'.||||i-!

47 Fablet=Code Applesotbt
a4 Clies s Lotsinp

3L Plmin - L Cenis

al Extenmddng Che Heno

51 Eganp Lles  Instant Golor Mena
5 4 Example: Circle Hode
. I Exding le: Disc rMode
S lhe Firmsare

57 Tablet Control

() Accepting Ioput

Bl From Hachine Language
43 UJuick=-Uraw

b2 By Any Other Hame

APPENDIX A
USE AND CARE

fid Care of the Henu (verlay
D Care of the Tablet

by Care of the Interface
fath Lf 1t Doesn"t Work

———_}

b e T T

LBLEE.

n"

U0 U & & & & & B & W W & & e e el uw v uw

il LLLLLELEERRAE

APPENDIX B

COPYING THE MASTER DISKETTE

f Wit Two LDisk Delwves
¥ With woe Bisk Urive

APPENDIX C
COLOR ANOMALIES

LT nugual Color Effects...
I esofind How to Get Them

APPENDIX D
PROGRAM LISTINGS

BN Lonan Lart =tadsillae App lagaft
M Varlable aAclas

i/ Syt l nes

i Spei lal Locatlons

Y Hibek  Coile

Ui il k=lpaw

i eiilelen

APPENDIX E
SCHEMATIC DIAGRAM

i



-p‘

Mmoo aRERTRANN

-
o

n
U Jd S 8 8 8 & 48 6 o U d & & L b b e uweu

INTRODUCTION

Welvom: to the world of the Apple Graphics Tablet. The Tablet is a
device which converts the position and movements of a special pen

into numbers wnich 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 sereen, using the infor-

mat Lon supplied by the Tablet. These programs turn your Apple and
lTablet into an artist”s sketchpad, an engineer’s drawing board, or a
mathematician”s chalkboard. With the Tablet and the supplied programs
you can draw freehand pictures on the Apple”s screem, or use the Apple
ti draw straight lines, rectangular boxes, open frames, or tiny dots.
The pletures you create can easily be saved on Apple diskettes and
tecalled 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.

Ihis is the Operation and Reference Manual 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 1n hand and start experimenting.
Host ol this book is based on the assumption that you have the
Uraphlews Tablet set up in front of you, and are following and doing

wach owmaple as it is presented. If you try to learn how to use the
Tablet withoot using this manual (or even worse, read the manual
Without actually using the Tablet), you might plek up most of the
slmp ler comnands, but you®ll never master the more powerful functions

al the Tablet. So read the manual, repeat the examples, and don“t be
lrald to erper Lnent s

The Tirst chapter of this book describes how to set up your Tablet,
el what you ueed in order to use it. Chapter 2 introduces you to the
Urkaphics Tablet woftware. This is a set of programs which allow you
b@ ume the Tablet to draw pictures on the Apple”s high-resclution
praphilcs woreens You do not need to know much about the Apple in
Brder Lo wse the Uraphlcs Tablet. In fact, all you really need to
Riow e lww Lo turn It on. Once you start using the Tablet software,
I8 wikl yulde you each step of the way. You do not need to know how

b0 wilbe programs to use the Tablet skillfully and efficiently.

IE you do koow how to program, you may be interested in Chapter 3. It
Will glve you sssistance in modifying the Graphics Tablet software to
‘HHF Eiiing, tneluding adding your own features to the Tablet menu.
heie are alao lnetructlons on interfacing directly to the Tablet”s
Fibmwaie, s you can write your own speclal-purpose programs that will

el the Taklet s Listiogs of the programs which operate the Tablet are
Sl i Appendia 11,



If you see the symbol

<>

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

7

raeans that the following paragraph contalns special informatiom you
ghould note. Head these sections carefully.

above all, feel free to play around with the Tablet. The Apple
Graphics Tablet is easy to learn, easy to use, and hard to mess up.
With some simple maintenance (described in Appendix A}, your Tablet
will give you years of enjoyment and use. So sit down at your Apple,
take pen in hand, and turn to Chapter l. We“ll let you...
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GETTING STARTED
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Plugging In

Installing the Interface
Backing Up the Diskette
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The Henu Overlay
Aligning the Menu



WHAT YOU WILL NEED

To use the Apple Graphics Tablet with its supplied software, you will
need the following:

1) 4An Apple II or Apple LI Plus computer, with 4BE bytes of
Randow Access Memory (RAM);

2) 1f you do not have an Apple II Plus, you will need an

Applesoft Firmware card (part mumber AZBQO09), or an Apple
Language System (part number AZBOOD6) with a BASICS
language diskette;

3) &an Apple Disk 1L plug-in controller card with at least one
Disk II disk drive;

4) A color or black=and=white video monitors

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

v <N

Tne wraphics Tablet was deslgned to work with most present and future
Apple 11 hardware and software. 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 Graphiecs Tablet

software will not operate under previous wversions of DOS or in an
Apple Pascal environment .

It is helpful (but not mecessary) to have read the following manuals:

1) The Applesolt Tutorial
Welcome and Chapter |

{(product number AZLOOLE)

2) Do’s and Dont’s of DS
Preface through Chapter #

(product number AZLOOLZ)

If you are using the Apple Language Syutem, by sure to read:

Apple Language System
Chapter 3: Using BASIC

(product numbar AZLODZS )

e
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UNPACKING

Your Graphice 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" overlay.
5} Two "GRAPHICS TABLET SOFTWARE" diskettes.

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

/) A warranty card.
B) A packing list.
9) This manual.

Iy A static cloth-

Bave the packing material in case you wish to transport your Tablet —-=
or in the wunlikely event that you must return vour Tablet to vyour
doaler ftor service. If you did not fill out your warranty with your
Apple dealer before you brought your Graphics Tablet home, send it inm
oW == not only does this emsure that any warranty repair your Tablet
may need Wwill be done as quickly as possible; but it also puts you on
the mailing list for CONTACT, the Apple users” newsletter that keeps
you Informed of updates and new products.

PLUGGING IN

2
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Before connecting or disconnecting
ANYTHING
on the Apple or

the Graphica Tablet
TURKH OFF THE POWER.

Thilw 18 A must.
Vieguwe pay speolal attent lon to this warnlopg: 1T you Ery Lo conmpedcd
o dbEoonne e b somelhiiog Trom the fnsbde ol your App e whien the e
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Tne Graphies Tablet and its pen connect to the Interface card, which
in turn plugs into one of the elght peripheral connector wlotw in the
inside of the Apple, along the back of the main board. The cablews
attached to the Tablet and the pen terminate in small sockets, which
fict over two sets of pins onm the lnterface card. The sockels are

spaced and keyed so that it is very difficelt to attach them
incorrectlys

s

dandle the Interface card as you would handle a high=quality,
expensive phonograph records 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 instrument
and should be treated with care-

2

FPlace the
surface with the components face up and the
Take the connector at the end of the
cable from the Tablet®s pen. Notlce that the four tiny round holes on
the bottom of the connector are keyed to correspond to the set of four
pins in the upper right corner of the Interface card. Gently slide
this connector over the set of pios. There should be some space
between the card and the connector. finished connection should
look

First attach the Tablet®s pen to the interface card.

Interface card on a f Lat
sold "Eingers" nearest you.

The

like this:

B
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Wiw attach the Graphics Tablet to the Interface cards. Take the

conmector at the end of the cable from the Graphics Tablet. Gently
wlide the connector over the set of pins near the top middle of the

Intertace card. When the connector is properly attached there should
e some space between it and the card. The finished coanection should
look like this:

INSTALLING THE INTERFACE

[o 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 Interface card inte the back of the computer, as follows:

l« 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

Apple, just turn it off. If you unplug your Apple, you isolate it
from the common earth ground and your Apple and Tablet Interface card

could be in danger from static discharges.

2. Remove the cover from the Apple. Do this by pulling up on the
back edge of your Apple’s lid until the corner fasteners pop apart,

then slide the 1id back and Lift 1t offs

§. Before proceeding, touch your hand to the metal power supply case
inside your Apple. This will remove any stray static charges from
your hands, so you do not damage the static-sensitive components on
the Interface cards

4. Inslide the Apple, across the rear of the main green board, are
elght long, narrow sockets called Peripheral Conmectors, or "slots".

lhe leftmost slot (looking from the keyboard end) is called "Slot #0™
and the rightmost is called "Slot #7": The Interface card will
pperate in any slot except #0, but it is customary for the Tablet to

use Slot #3, the third one from the right.

9. Grasp the upper corners of the card between the thumbs and

torefingers of both hands. Insert the gold "fingers" of the Interlace
ciard into the chosen slot inm the back of the Apple, rear edge first.
Gent ly push the front edge of the card down until it is level and

Piraly seated.



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

cards Un the cable attached te the pen there 1s a black plastic
titting. This is 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.

The finished strain relief showuld look like this:

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

the bottom of the notche It should be a tight fit. If it doesn’t
slide all che 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.

7« Snap the top back onto your Apple. FPlace 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 properlys
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BACKING UP THE DISKETTE

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

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

I'ne rule is this: Always keep at least one backup copy of any diskette
whose information you wish to keep.

The value of a backup copy cannot be overemphasized. Right now, 1if
you were to drop both your Graphics Tablet Software diskettes, and
your pet turtle started nibbling on them, or somebody mistook them for
gyuare, black Frizbees, or some 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 Graphics 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 thanm to leave your Graphics Tablet
disketces lylang around where they might be damaged by heat, your pet
turtle, or strong, magnetic fields. However, you may want to be really

caretul and keep two backup copies instead of just one. Keeping more
than one bpackup copy insures that your prograws will be safe even if

one of your backups is accidentally destroyed. If you don"t know how
to go apout magking copies of the Graphics Tablet Software diskettae,
gee Appendix o in this manuwal for instructlons.

<>

bon”t put your Lraplilcs Tablet SolCwWare diskettes, or diny ol hier
diskettes, on top of the Tablet demelf] s magnetic fleld will wipe
out any information on the disketbes.

STARTING UP

After you“ve reassembled your Apple and its peripherals and everything
is in order, place your Graphics Tablet Software diskette into Drive
|+ Hemember to use the one that does not have the sllver write-

protect tab over the rectangular notch on its edge. Now turn the

power on and "boot"™ the diskette. (L you don“t understand what this
means, STUOP! Don“t kick your diskette, but read the section called

BUUTING OS5 in Chapter 2 of your DOS manual, or Chapter 3 in the



The disk
about 15 seconds, then the Graphics

Language System Manual if you have an Apple Language System.)
drive will whirr and eclick for

Taplet logo will be displayed:

b
al

S
nl

_
33
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To pegin your encounter with the Tablet, press the m key. The

screen will display the Graphics Tablet "HELLU Menu", which is a list

of things you can do with your Graphiles Tablet Software diskette.
You'll be using the MERU ALIGHNMENT program first.

THE MENU OVERLAY

Included in Yl ﬂ.'r.1||i|||'|4 Tk let Pﬂﬁkﬂg-& iz a IIr_',"'lE.l' D‘JEI’lijl' called the
You will be placing this overlay inm the
center of the recessed area on the Tablet. The overlay divides the
gsurface of the Tablet foto 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
functions ot the Tablet you Wwant Lo use.

"Graphics Tablet Menu".

Unce you attach this overlay to the Tablet, you need to tell the
Apple the exact locatlon ol the overlay on the surface of the Tablet,
and the Apple will help you wake mure that you've put the overlay on
correctly.

ALIGNING THE MENU

before you use the Tablet, you must firwt place the overlay on the
Tablet and align it. There is a program on your diskette which will
gssist you in aligning your menu overlay properlys From the Graphics
Tablet HELLU menu, press Iu to select the MENU ALIGHNMENT program, and
then press [[EEIEN -

The alignment program tells you what slot your Interface card is
plugged into and then creates an information file on your diskette.
The name of this file 1s Tad. INFURMATIUN . ALl other programs which
use the Tablet can read the vital imformation about your Tablet and
wenuy from this file. After you run the HENU ALLGHMENT program once,
you need not run it again, unless you remove your wenu overlay from
the Taplet or use your Tablet with a different pen.

10
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Pl MENU ALLGAMEWNT program will guide you in attaching and aligning
e wmenu overlay.: All you need to do is read its instructions
carelully, and do just as it reguests. 1E the menu ever comes loose
Lrom the Tablet during the alignment process, press the [ESC] key to
re=start the whole procedures

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.
btick a small circle of tape directly under the target ecircle in the

upper=left corner of the menu overlay, and place the overlay in the
center of the recessed area of the Tablet. B5Stick the overlay to the

lablet surfaces

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

uppeér=left hand corner of the command box labelled RESET. Hold the
pen perpendicular to the surface, and carefully press straight dovn
until the point retracts into the pen, making sure that the point of
the pen does not slip out of the circle.

Now take the pen and point to the small circle at the lower-=left
corner of the overlay. Hdold the pen straight and press down.
Apple will now determine whether the overlay is straipght

Th
or crookeds

Lf it is straipght, the screcen will display "ALIGHED" and vou can
proceed. LE the overlay ls erooked,  Ehe [FECREE E S wELl ask you to swing
the bottomn eclpiie il Clie owveer by a0 BEEL be Lo one sidics Mawgis Ehie 4:!'..-'|_-|:'|_.;|:,r
just a liccle o the proper dicectbon and cey apgalns  Cont inue until
the screen displays "ALlGHED". I Lave elrcles of toape ander the
ru.'m.:_liuin_g Chrede target clireles ool st ok them Licmly to the Tablet

surfaces Yo may wiant Lo press m Eav oamiwddl Bl [P and then re—
KUNM 1t to make sure you dida"t accldentally move the overlay when you
wire taping down the corners.

Wow ftollow the arrows displayved oo Che serecn ol down
circle in all four Lhe overlay. Be wvery
Make sure that you’re holding the pen stralght up=and=down,
the point of the pen does not stray outside of  the

Lt you do it correctly, rewarded with cthe

priess the pen

i each small Grners ol
carefull

Wi chat

Largek you will b

i
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GET READY

To start using the Graphies Tablet, go te the Graphics Tablet logo,
either by re-booting the diskette, completing the HMENU ALIGNMENT
program, or typlng

RUN HELLD

Press m « Now press H to select GRAFPHICS TABLET SOFTWARE and
press [EBIE - The disk will whirr and chug for a while, and the
Apple will present you with a blank screen. (Lf you get a message
informing you that the Tablet information file does not exist, press
[RETURN] and run the HEND ALIGNHENT program.) In about three seconds,
your Tablet will be ready to use.

DRAWING

Touch the point of the Tablet®s pen lightly to the surface of the

Tablet. Hove the pen around. You should see a small "crosshairs™
cursor eoving around the screen as vou slide the pen around. The

crosshalrs are a locator, and the position and motions of the

crosshailrs 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.

The top and sides of the working area of the overlay (the area with

the fine mesh gridwork) correspond to the top and two sides of the
Apple”s screen. However, the working area on the overlay is slightly
taller than the screen. To compensate for this difference in height,

only the upper 2/3 of the overlay®s working area is "mapped onto" the
screens. The rest, about 2.9% Inches (6.35 cm) at the bottom of the
working area, is not usually active. (For information on how to use
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the full working area, see the WINDOW command.) You might want to

Lind the lower boundary of the working area and mark it with a Felt
tipped pen on the overlay.

THE MENU

Along the top of the Tablet’s Mylar overlay are two rows of 22
Wjuares. Kach 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 Menu. They let you order
Lunctlons 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 speed of light.
Host people can’t communicate in this fashion (those whe can are
Wutants, 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.

Ll

To invoke a command or function, touch the point of the Tablet’s pen
anywhere inside the corresponding square and press down. Hold the pen
down until you hear the Apple beep. 1If you don’t hear a beep, then

you haven"t fully activated the command, and you should lift the pen
and try agains

Ihe second row of boxes, which carry no name, consequent ly have no

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

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

comaand will be headed with a drawing of the menu and a pen pointing
to the proper square.

DELTA

Tie DELTA function lets you adjust the precision with which the poen
draws on the screen. The Apple subdivides the working area of e
Tablet into 53,760 small dots, each one corresponding to one dot o
the Apple’s screens.  As you wove the pen arowml Che surlace ol e
Tablet , the Apple draws lines between the dots yiou traverses Thi
IHELTA mirt Clogy Lot s wonr combiool Che distanee i Pom aidnen omweges Deed iep
the Apple deaws a Hoe to the new dote Tl il lowt poss Ebhla BELTA 1
Lo This metting will make the App Le draw o oo Blie womeh 0 bime vin
B Bhis pon a o vertbeal or b beintal ol et s ol Rt

L]
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Tablet, about .039 inches or 0.997 mm) from the last dot plotted. The
normal value for DELTA is 2. The largest DELTA value is 127. This
will make the Tablet draw a new line only after the pen has moved a

horizontal or wvertical distance of 127 dots (4.98 inches, or 12.6 cm)
from the last dot plotted.

Asgoclated with the DELTA setting is the Audio Feedback [eature. When
this feature is turned on, the Apple’s speaker will emit a click each
time Che 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

UVELTA command square. Press it down until you hear the Apple beep.
You'll see the Eollowing:

FREZT-DRAR DEL

LIEL TH

SETTIHG 1€
FEEDESCE

CURKEHT
AUDIO

HEW DELTA EOQUALS W

The first few lines tell you the current DELTA setting and whether the
Audio Feedback feature is ON or UFF. The Apple will ask you for the
new DELTA wvalue. If you wish to retaln the current DELTA value, just
Press EEEDN . s not, type a number between 1 and 127 and press
W + HNext, you"ll be asked whether you want the Andio Feedback

UN or UFF. Again, if you wish to retain the current secting, just
press « Utherwise, type the word ON {(to produce the clicks)
or UFF (to silence the clicks) and press m + The Apple will
then return you to the picture you were drawing, with the new DELTA
and Audio Feedback settings in effect.

Experiment a little with different DELTA settings. Set a cup or

Saucer on the Tablet surface apnd trace lis perimeter several times,
using different values for DELTA each tlme. You®'ll get something
which looks like this:

fFE BB EHEEEREERNSN

o = B

Ei
“ o & & & W & 4 d dd d A ddd WY dLuu
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Turn the Audio Feedback ON and OFF, and use it at different DELTA
settings. At low settings, it will buzz as you move the pen around;
at higher settings, you®ll be able to detect distinct clicks.

THE COLOR MENU

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

black, white, green,

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

The Apple

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

The

CONSTHRUCTING COLOR MENU

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

Move the pen lightly across the surface of the Tablet. You“ll see a
#mall block drifeting around the screen (instead of the usual
efomshalrs). Use the pen to position the block over the color with
which you wish to draw, and press down. The color menu will vanish,
dnd you will be looking at the screen on which you were previously

drawling. MNow, draw! The lines you draw will be in the color you
#elected. Change colors again and keep drawing. All the rules are
the wame. Unly the colors have been changed.

10, whille you"re shopping around for a new PEN COLUR,

Twall don " U want Lo |.'h|l||‘-||.- this eolor _',ln,;|||," FICRTTE Y
Illlﬁll. Your PEN COLOR will not be changed.

b ALt vt £ adis Waiui
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SOME BACKGROUND INFORMATION

REDUCER

18

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

CULOR (BackGround COLUKR) square. The Apple will present you with a
color menu {as for the PEN COLOR command). Pick the color you want to
useé 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 BG CUOLUR command will erase everything you had on the
screemn, so0 Lb you want to speclfiy a BackGround COLOR, do it before you
Start to draws

Are you tryiog the examples?
Is orange your [avorite color?

[s the BackGround COLOR command working?
Again, if you decide not to change the

packbround COLOK, just press [HEEMGE instead of selecting a color.

Your Backbround COLOK (and your picture, too) will be left unchanged.

A BRIEF DIGRESSION ON
HIGH-RESOLUTION GRAPHICS

oY oW you must have nobilced that
with the colors. For cxample, sel
try to DHAW blue lines across it. Ur set the BackGround COLOH to
violet, and draw some blie Lines. Obviously there’s something wrong.
The color "shadows" and the "zebra stripes" which you see on a color

there are some funny things going on
Lhe BackGround COLOR to green and

television set, or the strange distortions, unevenness, and lack of
consistency you observe on a black-and-white monitor, are the resalts
of the Apple’s method of generating colors In its high-resolution
gpraphics display. For more information om the anomalies of the
apple”s high-resolution graphiecs color pencration scheme, see

Appendix C.
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GUIDELINES

To minimize the problems created by the Apple”s high-resolution
wraphics color scheme, follow these guidelines:

L} Most inconsistencies of the Graphics Tablet colors occur with
vertical lines. Use horizontal lines when possible.

2} 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.
3) 1f 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.

S0 much for the digression, on with the Tablert.

A CLEAR ALTERNATIVE

If 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 COLOR (see the previous section). Draw mode will be
festored, and, 1f you haven’t set one, the BackGround COLOR will be
black.

If you have set a VIEWPOKT (described a little Further on in this

@hapter), then CLEAR will affect only the portion of the screen inside
the VIEWFURT. The rest of the screen will remain unchanged.

1|‘l
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S0 far, you've been happily drawing somewhat rough, frechand 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 (swart, but
awkward) or did it freehand (sloppy). "Is there a better way to draw
stralght lines?!", I hnear 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. HNow you have

entered LINES mode. You will remain in LINES mode until you tell the
Apple otherwise. We“ll tell you how to do that later.

Meanwhile, since you're in LINES mode, let’s draw some lines. Press
the pen down anywhere on the Tablet®s working area and 1lift the pen
again. 5ee the small dot left on the screen? That will be one
endpoint of your line. Now press the pen down at another peint in the
working area. Zap! There"s now a straight line connecting the two
points. FPress the pen down again at another point, and the Apple will

draw another line, this one connecting the new point and the second
point. HNow rush to your nearest Loy store and buy a Connect=the-Dots
coloring book. Pick out an interesting page, tape it to your Tablet,

and start connecting dots. The flgure will magically appear on your
BCCLaT.

If 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.

7

The "straight" lines you draw with your Tablet may not seem absolutely
stralight to you. This is normal. Lines that are neither horizontal

nor vertical are actually wade up of tiny zig-zags between dots on the
SCreens

Once you enter LINES wode, you®ll stay in LINES mode until vou ask to
leaves 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. DEAW mode is the normal state of the Graphics Tablet and is

automiatically put into effect when you choose the Graphics Tablet
software from the diskette meénu. This means that DRAW mode is the
default mode.

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

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

YES, SIR, DOT'S MY BABY

o=

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

and you want to fix up the licttle "glitches" around the edge. There

are a couple of ways to do this: you could set the PEN COLOK to black
and DEAW the glitches out; you could erase whole portions of the
screen and redraw them, or you could simply erase the whole thing and
start over. Fortunately, there’s an easier way. Press the pen to the
square marked DOTS. You are now in DOTS mode, and will remain (o DOTH
mode untlil you specify another. While you are drawing with DOTH, the



Graphics Tablet will let you plot individual pointa on the Screcn.
Each time you press the pen down in the working area you will
one, and only one, point on the screen. When you 1LEC the peo up

again and press it down in a new place, you will plot another single

dots The dots will be of the color you specified in the most recent
PeN CGULOE comsand, or white 1f you have not selected any other color.

|a-|-='-!

l'-'l}l' Si:LtiTL_g the PEN COLUOK to the BackGround COLOH I:r:l-:rr'|1|.c||_1_',' [;lL.'n'k_:I‘
setting DOTS mode, centering the crosshales on the extraneous pglitches
ion the picture, and exorcliaing them one by one,

into this:

you can turn a rough

plcture like the previous one

LUTS mode is also handy for adding shading and texture to your
pictures. DTS 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
mode {(like DHAW, LINES, B0OX or FRAME).

THE BIG FRAME-UP

CATALOG | LOAD

L]
SAVE |l[HHlT[‘ SLIDE ‘ ARER ‘[ISTMI:[I
Ll L] L] L | L]

dhen you're in the FRAME mode you can draw open rectangular boxes on
the screen by specifying two diagonally opposite corner points. To
enter FREAME mode, press the pen down In the {(suprisel) FRAME command
box. Now press the pen down anywhere on the Tablet®s working area and
Lift it again. A single dot will appear oo your screen. Take the

pen and press it down at another point on the working area. The Apple
will draw an open réectangle with ogposite corners at the points vyou
specified.: Pick another point and press the pen down. HNotice that
the FHAME mode doesn®t draw a frame with the new point and previous
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polnt (as LINE mode would draw a line between them), but instead uses

Ehe new point as a corner of a separate FRAME.
Fourth point to complete the second FRAME.

Pick and press a

Your FiAMESs can be simple, or you can use many FRAMEs to make a

larger, more complicated FRAME:

You can draw your FRAMEs in different colors, too. The FRAMEs will be

drawn in the curreat 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). If this happens, re-draw the FRAME, but move
the corner points wvery slightly to one side.

To leave FRAHE mode,
Lauch as DRAW, LIKES,

press the pen in the square for any other mode
DUOTS, or BUOX).

LITTLE BOXES

==
LINES noTs FRAME BOX CATRLIG | LDAD SAVE
|| | L | |
There’s a white one, and a blue one,
And a green one, and an orange oneg

And they're all made
Un the Graphics Tablet
And they all look

Just the sames

Now FildAMEs are nice, but they re kind ol
far as to say they re empty. 1f you're looking for something a litcle
more, well, fulfilling than an ordinary rectangular quadrilateral,

then the BUX mode is for you. Press the down in the sgquare marked

diplds You might even go so

e

wUK. Now press the pen down at W0 points on the working area, as you
diid for FRAmE. The Tablet software will pive you solid indication
that the task is completed by drawing a wnlform, monolithic box with

corners at the two points you specitied.

23



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

SAVING PICTURES FOR POSTERITY

By now you should have generated 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

picture will vanish (temporarily) and the screen will display the
message

TYPE A NAME FOR THIS PILCTURE.

-

A plcture name can be from 1| 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)
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The reason for this is that before the Apple saves the screen onto the

diskette, it adds the prefix "PIC."™ to your plcture name to identify
it ms a bona [ide Graphics Tablet Picture. Since diskette file names

will always begin with the letter P (in PIC.), your picture names can
begin with whatever you please.

The PIC. flag also implies that the plcture file includes the Tablet

WINDUOW 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’ |[JEEIG -
you don't really want to save the picture yet, just press

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

If you decide

AETLIRH

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 to use, drive 1 the first time and the drive specified
previcusly each time thereafter. Type the drive number you wish to

use and press [[EHIGAE . or just press [[ESEE 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
a momeént, 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 KAME.
CONTINUE (Y OR N)

Lf you wish to overwrite the current picture which has the name you
specified, press n m « If you don’t want to destroy the
picture on the diskette, press IR ond repeat the SAVE

operation uEinir a different picture name (a lone [JEEERE) is accepted

as an [ response) .

I[f you complete the SAVE procedure, or if your attempt to SAVE a
pilcture is foiled, and you get an error message from the Apple, you
will lose any VIEWPORT you may have set (see the VIEWPORT command) s

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



If you receive this message: uninitialized, or the data om it has been destroved. 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 erimped and is not
rotating. Whatever the cause, press the spacebar to attempt the SAVE
again, or press [N to get back to your picture. Investigate.

15 LOCKED. OR
. Ok FROTECTED

'ACE BAR TO RETRY
LG (CR> TO ABORT
[ |

BROWSING THROUGH THE CATALOG

DISTANCE

then any number of things could be wrong: the diskette is full and can

hold no more pictures, the diskette is write-protected, or there’s
another picture on the diskette with the same name and the file which
holds that picture 1s lockeds In the [irst case, slmply use another
uninitialized diskette. In the second case, remove the diskette, peel
off the write protect tab and relnmsert 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,
OL Press to cancel the attempted S5AVE: Your picture will
reappear, and you will be back in DEAW mode.

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

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).

L] L | L I LI 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 [N -

The message

PRESS SPACE BAR TO CONTINUE

will be centered at the top of the screen. The drive will whirr a
bit, and the names of all files on the diskette will be presented.
Don“t pressa the spacebar yet! The file names which begin in PIC. are
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 33 diskette sectors, or
a lictcle over BK bytes of memory, each. I1If you see any PIC. files
which aren”t marked B 033, then they re not complete pictures. Change
thelr names (see GETTING OUT) so you don”t mistake them for Graphics
Tablet pictures in the future.

If wvou receive this messape:

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

10 EREORE

ERE TO CORTIHUL

EREATNIARBANRANANDN

DIEE LD UIME

e MELLD

wid CEAPHT THELET LOGO
bl ol MU pl | GHMEWT
S5 {CER» TO ABORT (L1 TR TAHLET SOFTHARE
. Bin e E-Dkak
B I T LI f
I!I i
- STl
il line THEORMAT TOM
il
L

while attempting to 5AVE a picture, then there are problems. Maybe

you specified Drive Z when you only have one drive, or the diskette is Thews are all component programs of the Graphics Tablet package. The
gidy motahle File i the GHAPHICS TABLET LOGO, which }*nu'll notice has
Pl gnitad bosig B O3 o thie left of 1ts  (The 034 means that it’s

J & &8 & ¥ & & & 4 d dadadddUdrddidueurywu
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slightly larger than normal Tablet pictures, which are labeled B033.

This causes no problems, however.) This is the picture of the Graphics
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 wvictim to the same 1/0 ERROR problems as noted in
SAVE. BSee 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 om the screen, with PEN COLOR
unchanged.

GETTING LOADED

Unce you have SAVED a plecture on diskette, you can call it back to
your screen to be worked on some more, or just bring it out so you can

adnire it for a minute. Press the pen to the square marked LOAD.
The following words will appear:

PLEASE TYPE THE

-

PLUTURE MNAME.

If you change your mind and don"t want to LOAD a new plcture, press
m « Your previous plcture will reappear, and you will be left

in DEAW mode with the same PEN COLOR as when vou left.

If you do want to LOAD another plcture, type thée name of the plcture
which you wish to see, and press m » You don"t have to type the
PIC., 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 [[B0a tc indicate that 1it"s im the
DEFAULT drive, or type the drive number (Il or 2) and press [JEEERN -

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

LUOAD is wvulnerable to the same disk I1/0 ERROR problems as were
described in the S5AVE 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. One
such file is the GRAPHICS TABLET LOGO file on your Graphics Tablet

Software diskette. Even though this file doesn’t have the PIC. flag
in front of its name, it can be LOADed and worked upon like any other
plcture. I1f you LOAD this file, and SAVE it again, the new version
will have the prefix PILC. 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 FPIC. flag indicates to the Apple that it should use
the default WINDOW setting (see the WINDOW command). In addition, 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 wou LOAD 1f.

<>

If 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 WIRDOW setting than yours. The difference
usually appears as a discrepancy between the motions of the pen across
the working area and of the crosshairs on the screen. If the
crosshalrs don"t correspond to the pen position, then re=LOAD the
pilcture, 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
of not; Wwill remove any VIEWPOET wou may have set (see the VIEWPORT

command). If wou have aborted the attempted LOAD with a m m
Or a m, this rule does not apply.

GETTING OUT

With the Graphics Tablet, you can perform three simple operatioms with
disk files: GSAVE, 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/DOS command level. To do this, get to

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

>

LI you answer " 3 You will lose whatever picture you had on the

pcreenl Any other reply will send you back to your artwork, in DEAW
rilin o

Fat



Lf you answer II, then the Apple will run the HELLD program om the

diskette, and you will see the Graphics Tablet Logo frame (see Chapter
1, STARTING UP).

Preas again to get to the HELLDO menu. Choose B to QUIT and
press + The screen will be cleared and the Applesoft prompt

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

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 D0OS. (For details on how to perform these operatiomns, see
Chapters 2 and 4 of your DOS manual.) Remember to include the PIC. at

the beginning of the pictures” file names! To return te the Graphics
Tablet software, type

RUN HELLO

When the Graphics Tablet logo appears, press (g, select [ for

Graphics Tablet Software, and press m. 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 DEAW mode.

&

DON'T try to RUN the file GRAPHICS TABLET SOFTWARE directlyl
not a program in itself, but is an EXEC file which rums several
programs and sets up sSome parameters necessary for the well-being of

the Tablet software. You should always enter the Graphics Tablet
Software by selecting it from the HELLO menu.

It is

ROOM WITH A VIEWPORT

L]
|m CLEAR J wisOw
1 )

Am I to spend the rest of my short life

Confined by these four corners, bright and sharp?
Shall I be limited in wy designs

To draw only within this VIEWPORT small?

This cannot be! 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.

You can use the VIEWPORT command to select a rectangular area on the

screen. Once you set an area for a VIEWPORT, you 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 accidentally erased or overdrawn.

The VIEWPORT appears on 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
VIEWPORT proper). If you change or remove a VIEWPORT, the corner
marks vanish without a trace, leaving the screen under them unchanged.

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

UFPER LEFT?

will appear briefly at the bottom of the screen. Position the pen at
the spot where the upper=left corner of the VIEWPOBRT should be
(imagine 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
VIEWFORT, and press down. The other three corners of the viewport
will appear. This 1s how the finished VIEWPORT will look:

&
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Unlike FRAME 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

FLEASE

SFECIFY POIHTS 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 DEBAW mode with the PEN COLOE
unchanged. Anything you DRAW cutside of the VIEWPORT simply will not
show up on the screen; anything you draw inside it, will. HNotice 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 VIEWFORT. But if, while you’re
in one of these modes, you try to specify a point outside the

VIEWPORT, you“ll receive the admonition
POLNT OQUTSIDE VIEWPORT. RESPECIFY.

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

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

If you invoke the VIEWPORT command when another VIEWPORT is already

active, the Apple will remove the previous VIEWPORT before asking wou
to specify a new one.

At any time after you have invoked the VIEWPORT command, but before
you have finished specifying a new VIEWFORT, you can tell the Apple to
give you one of two special VIEWPOETs. One of these 1s the VIEWPORT

you were using before you started to set a new one, and the other is
the “default"™ VIEWPORT (the currently set WINDOW).
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To recover the VIEWPUORT vyou had before wou started to set a new one,
press [[EElGal before you finish the VIEWPORT command.

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

VIEWPOKT is set to the full screen,; no corner marks appears

The VIEWPORT command always leaves you in DRAW mode with the PEN
COLOE unchangeds

A BRILLIANT REDUCTION

Unce you've set a VIEWPOKT, you can use the REDUCER function to shrink
the entire Tablet working area into the VIEWPORT on the screen. This
allows you to convert large pen motions om the Tablet into small
motions on the screen. This lets you make precise, small drawings.
When you use the REDUCER in conjunction with the DOTS mode, you can
modify very small areas of a picture, setting and resetting imdividual

dots 1f necessary.

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

it or change the VIEWPORT. 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 REDUCER is active.
If you receive the message

HWOT POSSIBLE.

then you 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. You can REDUCE into smaller VIEWPORTSL
in the upper=left corner of the screen than in the lower-right

corner. Specifically, the smallest possible VIEWPORT 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.

N |



To disable the REDUCER, press the pen to the REDUCER square again. The
Apple will beep and the REDUCER will be disabled. The RESET, S0FT
RESET, WINDOW, VIEWPORT, and LOAD commands also disable the REDUCER.

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

effects

OPENING THE WINDOW

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
gspecific 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
screen.

You normally set a WINDOW before you begin drawing a picture. FPress
the pen to CLEAR and then to WINDOW. This will appear on the screen:

PRESS PE
UEFEE_LEF TREN
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H

LOWER-RIGHT

CORHERS OF THE
TAELET AREA DESIRED

ACTIVE

Find a picture of a molehill and tape it to the Tablet®s working
area. Now take a pen or a pencil (not the Tablet®s pen!) 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 cormer of the box. The highlighting will shift:
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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 te 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, proportional in
#ize to the WINDOW on the tablet, and centered on the screen. Since
the WINDOW area on the Tablet bears little relation to the screen
before it°s set, the screen and crosshairs are not displayed.

At any time after you have initiated the WINDOW command and beiore you

have completed it, you can use the Apple”s keyboard to indicate that
you want the default WINDOW, (the entire working area of the Tablen, )



or that you want to canceél the WINDOW sequence. FPress at any

time during the WIHDOW sequence to cancel it; press EI to select the
defavlt WINDOW.

BROKEN WINDOWS

If you receive the message

PLEASE SPECLFY 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. 1f you want to cancel the attempted WINDOW, press

N -

If the Apple flashes the message

FLEASE STAY WITHIN THE WORE-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 (DL -

DRAWING IN THE WINDOW

Unce 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 VIEWPORT within the WINDOW on the screen. Once you've
set it, you can even REDUCE into it, and use the entire Tablet area

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

Once you“ve set a WINDOW, the only way to remove the WINDOW frame is
to set a new WINDOW or use the Tablet RESET command. No other Tablet
command will remove a WINDOW. The REDUCER will allow you to
temporarily override the WINDOW; when you turn off the REDUCER, you
will be left with the previous WINDOW 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 picture. 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. Also, even though
WINDOW sets the VIEWPORET to the portion of the screen inside the
WINDUW frame, the CLEAK 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.)
If you reset the VIEWPORT to a slightly smaller size than the WINDOW,

the CLEAR command will work nmormally and erase only what is within the
VIEWFORT -

The WINDOW information is stored along with the picture information
when wou S5AVE a plcture onto diskette. There is mo way to avold
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:

l) Leave the Graphics Tablet Software (see GETTING OUT) and RENAME
the £ile, removing the PIC. prefix from the file name.

= T =——

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

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

RESET

The RESET command lets you "wipe the slate clean" and begin anew on a

fresh picture. HNamely, 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 unlli
type undefined.

4) Sets the BackGround COLOR to black, and clears the screcnos

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



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

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

Using the RESET command is just like restarting the Graphics Tablet
software all over again.

A SOFTER RESET

The SOFT RESET command is a milder version of RESET. 1t lets you
reset many of your drawing and calculating functions, while leaving
your plcture, WINDOW settings, and pen color intact. SOFT RESET:

l) Sers the VIEWPORT to the full screen, or to the

WINDOW. This is the same as pressing while
VIEWPURT.

currently set
setting a

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

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

4) Sets DRAW 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

CALIBRATE

the sames

| RESET | CLEAR
| |

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.
beep and the brief questiom:

The Apple will

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

Select a point and press

ENDING POLNT?

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 vanish and

SCREEH UMITE

fOUR HUMEER OF LUNITS

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.S5. inch, then that's about 5 glibbets. Type

You've mow 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 CALIBRATE command won’t let you specify negative distances, or

distances greater than 999999999, It alsc 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 [ESERN key. Once you've specified a distance and unit name
in the CALIBRATE command, they will remain as you set them until Yo
a) reset them with the CALIBRATE command, b) do a RESET or a SOFT

HESET, or c) change the BackGround COLOR, the VIEWPORT setting, or the
WINDOW setting.

i



MISTAKEN CALIBRATION

i you specliy an endpolint for the CALIBRATE distance which s outslde
Lhe current VIEWPORT, you will be asked to Indicate the point agaln.

Upee you begln to define a distance for the CALIBRATE command, you can
cance |l the procedure by pressing th&m keys

<>
DBon®t change the REDUCER setting after you've CALIBRATED your Tablet.

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

ilncorrects

LONG DISTANCE. ..

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 (we"ll use one of Central California),
unfold it, and tape it to the Tablet so that the legend (with the
scale of distance) 1is 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 to the DISTANCE square and press down. The Apple
will beep, signaling you to take the pen and trace a path on the map.
Uraw 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 thé pen, the

CALCULATING. « «

at the bottom of the screen, and then go away and think for a moment.

It 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)
dpproximations.

If you invoke the DISTANCE command and then decide you don’t want to

calculate a distance after all, simply press the [EEISE 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

&

SLIDE AREA

DISTANCE

I L) L L] ¥ 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

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

Now 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: « «

and #it and think for a few moments. Socon it will return with the

area of the island, expressed in the units you set in the CALIBRATE
command. It will hold this value on the screen for about five

saconda, and then return you to DRAW mode.



Mow CLEAR the screen and try it again. This time, don"t go completely
around 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 to the beginnning, before it calculates 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 [JEEERJ 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. Notice 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 so on.

1f, while drawing arcund an AREA, you move the pen outside 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

Once you’ve got a picture on the screem, you don’t have to rest at

thEt =
see some action!

Ho, you can mobilize your pictures, give them some motivation,
Press the pen to the SLIDE square. The request

BEGINNING PUINT?

Use the pen to
A second request

will appear briefly at the bottom of the screen.
select any point on your picture, and press down.

ENDING POINT?

will appear. Select another poilnt 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
EEEEZ to cancel the operation. You’ll be returned te your plcture,
in DBRAW 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 om a flat screen, but wrapped
around a 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

edge 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 portiom
of the screen. Because of the way the Apple places colors onm the
screen (see A SHORT DIGRESSION...), the SLIDE command can move the

picture the exact vertical distance you indicate, but can only come
within 14 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

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

left. FPress 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 picture. If you want
to preserve a picture, be sure to SAVE it before you do a SEPARATE.
If you've already started a SEPARATE command, just press [[BEZ to
cancel it and return you to DHAW mode.

I1f 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
pleture will reappear. (uicker than you cam 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 VIEWFUORT or WINDOW before it performs its function, and
restore them when it’s finished. SEPARATE works only on the entire
screen: there 1s 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
elther 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 your
Tablet. Go ahead, keep drawing, and have funl
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CHAPTER 3
PROGRAMMING

THE GRAPHICS TABLET
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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 GRAPHICS
TASLET SOFTWARE diskette, and the fourth is stored in ROM (Read-Only
Hemory) on the Tablet Interface card. These programs are:

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

1) YUICK-DRAW: This is a machine language subroutine which is used

by the TABLET-CUDE 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: This 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

pérform the SEPARATE and SLIDE operations. It also includes the

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

file on the diskette and load at locatiom 56000 (decimal 24576)
in mémory. 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:

1) 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 ALIGHMENT programs. Tt allows you to select which
program you wish to rum, and lets you quit if you want to.

Z) HMENU ALIGNMENT: This is another Applesoft program that sets up

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

This file contains information about what slot the Interface card

is in and where the overlay is 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 $1000 and $3FFF (decimal 4096 and 16383)
of wemory. It requires that your Apple have the Applesoft language in

ROM or on a Language System Language card. It will not rum 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 high-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.

170=150 This is the main DRAW mode loop. These two lines take
input from the Tablet pen and send it to the QUICK-
DRAW subroutine to draw on the screen. The only way
out of this loop 1s 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 » nothing
happens. If you press » ¥You will be asked whether
¥ou wish to quit or not. Pressing any key other than
will return you to DRAW mode. Otherwise, the HELLOD 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.

300-310 The CLEAR command.

330-410 The LOAD command.

420=520 The SAVE command.

230-540 A subroutine to input the disk drive number during
LOAD, BAVE, and CATALDG.

550=560 The SUFT RESET command.

570-610 The CATALOG command.

ar



b2U=640
650

Be0

610-870

BEO
890-1120

1130-1140

1150=-1290

1300

1310=-1320

1330=1340

L350=-1360

L3su=134%0

L&4U0=1440

1460-1560
1580-1660

1680-1720
1740-1820
1640-1930

1940=1950

1970-1980

The BackGround COLOR commands

The PEN COLOK command.

This line lets you reenter LINES, DOTS, BOX, or FRAME
mode after a meénu selection.

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

Color box low=resolution draw.

The WIHDOW command.

This subroutine resets the Tablet WINDOW information after

a color menu selectlon.
The VIEWPURT command.

This subroutine causes a l.15 second delay. It is
used to pause while the Apple is displaying & message
on the screen.

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

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

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

Turns on the REDUCER.

The DELTA commands

LINES mode.

BOTS modes

FRAME mode.

BUE mode.

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

The AREA command. This section is the drawing loop.

nem
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1990=2030 The calculation section for AREA.

207U=2UB0 The DISTANCE command. This section is the drawing
loop.

2090=2120 The calculation section for DISTANCE.

L160=2290 The CALIBRATE command.

2300 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 wode and wait for the pen to
be pressed down.

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

2330=2480 The SLIDE command.

2490-2580 The SEPARATE command.

2590=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 EPX in line 170. This
activates the QUICKE-DHAW 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 XX and
¥i. It uses the variable NI as an index into these arrays, and uses
the value of the variable DI as its DELTA value (see the section om
the QUICK-DRAW subroutine). The QUICK-DRAW 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 YULCK-DBAW 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 into 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 pget a
menu selection).

1f the pen was pressed outside the working area, then lines 220
through 240 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 one of two menu rows.

The ON Y+l GOTO 280,290 statement in line 250 selects between the
top and bottom menu rows. The ON X+1 GOTO 1&40... in line 280 selects
among the 22 menu items in the top row.

MENU ITEMS

Each menu item corresponds to a block of code (not a subroutine) in
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 wariables 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 alsoc 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 points from the current
WINDUW 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 ¥. These coordinates
can be used directly to plot onto the high-resclution screen.

Line l7v0 checks to see if the point is inside the current VIEWPORT.
1f 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 KT to l; if not, it sets RT to 0 and displays the message

PUINT QUTSIVE VIEWPUOKT. KRESPECIFY.

Back in line 1760, if a menu item was selected; the code causes a jump

to line 220 (menu selection). If the point was outside the viewporc,
the mode is restarted by a GOTU 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. Fipally, line 1820 actually
draws the FRAME, and jumps back to line 1730 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-CUODE APPLESOFT program to your own liking. You can add extra
functions and remove or modify existing functions. You can define
your own menu 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-CODE APPLESOFT program uses almost all of the memory space

alloctted 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 larger, it will not work.

EXAMPLE: INSTANT COLOR MENU

If you're tired of having to wait for the Apple to redraw the coler

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 COLOR. To do it, you“ll have to sacrifice one 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

HEW
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

UEL 2330,2480

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

£330 GOSUB 1130: GOTO 170

to reset the Tablet and return to DRAW mode if you try to select Lhe
now=defunct SLIDE functione.
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What we”ll do is let you choose a new PEN COLUR simply by

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

poking one
Label thesms

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 1 for the bottom, and X
holds a 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, ¥ 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 Y. In line 250, if Y is equal
to 1, the program goes to line 290, the mull function. Let‘s replace
that line with

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

How the null function is executed only if the pen was pressed in the
second row and not im the first elght boxes. If the pen was pressed
in one of the first eight boxes, the next line will be executed. So
let“s make the next line:

295 PC=X: HCOLOR=PC: GOSUB 1130: GOTO 660
This line sets the Pen Color to the value of X (remember, 0 through

77) and sets the high-resolution COLOR to that value. Then it resets
the Tablet and goes to line 660, which reenters the current mode.

And that’s it! Now before you RUN it save this version onto a copy of
the GRAFHICS TABLET SOFTWARE diskette. You might want to add a REM
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 vou can save the new version.
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To use your newly wodified program, type

KUN NELLG

press [EB, select [, and press [EGIGAE - When the program is
running, you can Iinstantly 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 wodes, counterparts to BOX and
FHAME, 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 one 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 done it already) delete a function such as
SLIDE. In fact, vou can delete both SLIDE and SEFPARATE and use their
menu squares to set CIRCLE and DISC mode. On a copy (not either of
your original copies) of the GRAPHICS TABLET SOFTWARE diskette, type

LOAD TABLET-CODE APPLESOFT
DEL 2330,2580

Since CIRCLE and DISC need two points, just like
Type

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

2330 BREM *®% CIRCLE MODE %%

2340 GOSUB 1130: PRINT D§;"IN#";5L: (M=5

2350 RT=2Z: INPUT X,Y,Z2: IF Z<>I THEN POEE

2360 IF X<X3 OR X>X4 OR Y<Y3 O Y>Y4 THEN
RT=1 THEN 220

2370 IF ET=0 THEN 2350

2380 HPLOT X,Y: TK=X: TY=Y

2390 RT=2: INPUT X,Y,Z: IF Z<>?! THEN POKE -16368,0: GOTO 2390

2400 IF X<X3 OK X>X&4 OR Y<Y3 OH Y>Y4 THEN GOSUB 1940: IF RT=1 THEN 220

2410 IF RI=0 THEN 2390

-16368,0: GOTO 2350
GOsSUB 1940: IF

At this point, the coordinates of the center of the cirele 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 circle now:

2420 R=SyR((X-TX)~2+(Y=TY)"2)



With a little trigonometry, we know that the horizontal and vertical

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

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

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

X4DX, Y+DIY
X4DY , Y4+DX

X+DX,Y-DY
X+DY, Y-DX

X=DX, Y+DY
X=DY, Y4DX

X=-DX, ¥=DY
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
perimecer.

2430
2450

FOR Th=0 TO .7854 STEP L/R

HPFLOT X+DX,Y+DY: HPLOT X4+DX,Y-DY: HPLOT X-DX,Y+DY:
HPLOT X-DX,Y-DY

HFLOT X+DY,Y+DX: HPLOT X+DY,¥-DX: HPLOT X~DY,Y+DX:
HPLOT X=-DY,Y=DX

REXT Th: GOTO 2350

2460
2470
How to finisk it all up, change the lines

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

1380 RO=RD+1: IF 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 selection.

Now UNLUCK the old version of TABLET-CODE APPLESOFT that is on your
diskette, (the one on which you're putting your own versions) and then
SAVE this new version on your diskette. RUN 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 another.

Be forewarned that if you make a CIRCLE which is too large for the

screen, thenm you'll Eet an error. Just press to get back to
URAW mode. If you don”t like this "feature", the following lines

will fix the problem:
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2425 ON ERR GUTU 2480
2470 NEXT TH: ON ERR GOTO 2650
2475 GOTO 2350

2480 PRINT D5;"PR#0": GOSUB 2300: PRINT DS;"PR#";SL: PRINT "M2":
VTAB 23: HTAB 12: POKE 41, PEEK(4l)+4: PRINT "CIRCLE OFF SCREEN.
RESPECIFY."
2485 GOSUB 1300: PRINT D$;"PR#F";SL: PRINT "N,H2": OMERR GOTO 2650
2490 GOTO 2340

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

EXAMPLE: DISC MODE

The DISC 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 Eill 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 HREM **% DISC MODE %%

2344 CM=6

2348 GOSUB 1130: PRINT D$;"IN#";SL

2445
2462
2464
2466

IF CHM=6 THEN 2464
GOTO 2470

HPLOT X+DX,Y+DY TO X-DX,Y-DY:
HFLOT X+DY,Y+DX TO X-DY,Y-DX:

HPLOT X+DX,Y-DY TO X-DX,Y+DY
HPLOT X+D¥,Y-DX TO X-DY¥,Y+DX

To change the menu vector table so that the S5LIDE square will activate
CIRCLE and the SEPARATE square will activate DISC, change line 280 to
read:

280 ON X+1 GUTO 140,300, 840,620, 1460,550,1150,2160, 1380, 650,290, 1580,
1680,1740,1840,570,330,420,2342,2330,1970,2070

and make this other change:
660 OM CHM+l GUTO 170,1580,1680,1740,1840,2330,2342

This next line lects 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@

390 UN (M-4 GOTO 2330,2342

How apain SAVE your modified program under the name TABLET-CODE
APPLESOFT on the diskette you're using for your experimentation.



THE FIRMWARE

On the Graphics Tablet Interface card is a ZK byte ROM (Read-Only
Memory ). This ROM contains all the subroutines which read and
interpret the signals from the Graphics Tablet. These subroutines
can be used easily from anmy BASIC program.

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

e 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.

@ It allows you to give a scaling divisor, from 1 teo 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.

[ ] It allows you to select among ten different modes on the Apple’s
gcreen. Text, low=, and high-resolution graphics (on either Page 1
or Page 2) can be selected, and you can mix text with graphiecs.

#» It automatically displays a flashing cursor 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 1t
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 if a key has been pressed.

Your programs can communicate to the Firmware subroutines by using the
BASIC commands PR# s and IN# 5 , where s is the number of the
peripheral comnector 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 a 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 PRFD

or IN#0 command to direct output or accept imput from the normal
screen and keyboard.
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To avoid alienating DOS (the Disk Operating System), you’ll have to
1ssue the PE{ and INF commands in the form of DOS commands. See the

section on Selecting L/O Devices in your D05 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. Only the first alphabetiec character of a
command is meaningful; the other alphabetiec characters are ignored and
may be omitted.

Following is a list of Tablet Control commands. The letter "n" that
follows some of these commands represents an integer. The Tablet
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-screen 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-screem low—
resclution graphics mode. n determines which page of
Graphics to display and can be either 1 or 1.

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

GH n 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 1.
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SCALE n

XOFF n

YOFF n

AFTER

BEFORE

HOPRINT

CURSOROFF

Sets the Tablet scaling divisor to n. All
coordinates generated by the Graphics Tablet will he
divided by n before they are given to your program.
The range for m 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 wvertical (Y) offset to m. If the
R 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. HNone of the coordinates
generated by the Tablet will be scaled or offset. The

cursor, however, will not ignore scale and offset
information.

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

If the R command is used, the offsets will be added
after the scaling operation. This command is turned
of £ (the BEFORE command is reinstated) with any
subgequent 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 PR#0 command.

Turns cff the sparkling cursors. 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
CUTSATE Of).

Sets Stream mode. If the pen is within the proximity

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 Q command

BEREEAEAERARAARAAANRANR N

——— e b

A A A M U A d @ bl ol el dou

A

A Ol A M

is reinstated) with any subsequent command which sets a
screen mode, including the DEFAULT command.

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

DEFAULT Sects the standard (default) Tablet mode:

HGR 2 screen mode

SCALE=16

X0OFF=1536

TOFF=1536

F (no scaling or offsets)

BEFORE

) (stream mode off)

Cursor on
Printing on

L BN BN BN BN BN BN BN BN

For example, if the Tablet Interface card is in slot mumber 5 and you
want the Tablet to set low-resolution 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:

PR#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;",¥Y";Y0;",B":PRHD

Since you are using Apple DUS,; you must use D05 s PR command in order

to use both D05 and the Tablet. 1If youve got the slot number of the
Interface card in the wvariable 5L; then the same Tablet Control
command would read:

PRINT D§;"PH#";SL:PRINT "G1,516,X";X0;"Y";Y0;",B":PRINT D5;"PRHO"

It’s important not to add a semicolon (;) or comma (,) at the end of

the Tablet Control PRINT string. The Tablet will execute the command
only when it receives a RETURN character. A semicolon or a comma

after the string will suppress the RETURN; therefore, the Tablet will
néver carry out vour commands because it won't hear the end of them.

Any 1llegal construct in a Control command, including numbers out of
range, will cause the screen to return to text mode and the message

#h% TABLET SYNTAX ERROR

Lo appear on the screen.
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ACCEPTING INPUT

Unce 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.

The Tablet sends its coordinate and status informationm in this format:
40000 , 40000 , 400

ijj#f' 7 ﬂq:?h“ﬁhﬁ
K=-position 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 values returned by the tablet fall within

this range. It 18 possible to exceed this 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 scaler.

The sign and status digits indicate the status of the pen and
keyboard. 1If the sign is negative, then a key has been pressed.
two digits have separate meanings:

N

Tens digit:

The

Ones digit:

0 = pen is on scale
l = pen is off-scale

0 = pen 18 down, and has beenm down
l = 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.

100
110
120
130
140
150
160
170
180
190
200

PR#SL: PRINT "T1, F, C, P": PR#0: REM INITIALIZE TABLET
IN#SL: INPUT X,Y,Z: IN#0: REM READ TABLET

PRINT "THE X-POSITION 15 ";X;", THE Y-POSITION IS ";Y;"."
IF Z<0 THEN PRINT "THE KEYBOARD HAS BEEN PRESSED."™
IF ABS5(Z)>=10 THEN PRINT "THE PEN 15 OFF=SCALE."
Z=ABS(Z): IF Z>=10 THEN Z=Z=10: REM GET ONES DIGIT
IF Z=0 THEN PRINT "PEN IS DOWN."

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

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

POKE =16368,0: GOTO 110: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 (1if a key was
pressed) and loops back to get another set of wvalues.

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": PR40O

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

Let"s write
coordinates

a subroutine in BASIC which is to return the X and ¥
of the next pen press, or return with the variable KY set
to 1 if the user presses the key on the keyboard. Let’s

assume that the Tablet has been initialized in the main program (see
previous example, line 100).

200
210
220
230
240
250
260
270
280

REM #** SUBROUTINE TO GET A PEN PRESS UR KEYPRESS **
EY=0: REM FLAG FOR KEYPRESS

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

IF i=i THEN RETUEN: REM PEN DOWN

IF £>0 THEN 280: REM NO KEYPRESS

K=PEEK(-16384): REM GET KEYPRESS

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

KY=1: RETURN: REM YES, IT Is.

POKE -16368, 0: GUTO 220: REM NO, KEEF LOOKING.

FROM MACHINE LANGUAGE

You can perform the same Tablet operations from within a machine
language program that you can from a BASIC program. Even 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 to the Tablet by storing it in fixed locations in

memory, and will recelve 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
pperation of the Tablet. For a description of the modes and
parameters which the Tablet firmware recognizes, please see the
pravious sectlions
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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 5CnFF, where n is the number (from 0 to 7) of

the peripheral connector slot which holds the Graphics Tablet
interface cards Once this is 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 mumber of the

Graphics Tablet (in the format $Cn) in location $07F8. This lets
other Apple programs know that the Tablet is active and in use.

Subroutine POINT (location $Cn02) lets you read a single point from
the Tablet. The coordinates of the point, along with the pen status
information, will be stored as a l3-character long ASCII string,
beginning at location $0200 and ending with a RETURN code at location
$UZ0E« The format of this string is described in the previous section
called ACCEFTING INPUT.

The subroutine DEFAULT (location $SCE90) 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 (locatiom SCBER9) allows you to read the pen
pogition and status gquickly, and get the result in binary {(rather than
ASCIIL; as POINT does). It returns the X and Y coordinates in the
following locations:

XFFL 50281 Lower byte of X=coordinate
XFFd 50282 Upper byte of X=-coordinate
YFFL $0283 Lower byte of Y-coordinate
YFFHd 50284 Upper byte of ¥Y-coordinate
TEM S0280 Pen status

The X and Y coordinates are numbers from =-32767 to +32767. HNotice
that this is 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 much the same as it is
for POINT: the lower 4 bits represent the pen status and the upper
bit represents the keyboard status.
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Ihe SCALE subroutine (location $CB70) is normally called immediately
after MREAD. It performs a scaling and offset operation on the

K and ¥ coordinates generated by MREAD and places the results in these
four locations:

TEHMXL $0285 Lower byte of scaled X-coordinate
TEHMXH 50286 Upper byte of scaled X-coordinate
TEMYL $0287 Lower byte of scaled Y-coordinate
TEMYH 50238 Upper byte of scaled Y-coordinate

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

The CUERSOROUT subroutine (location $CBFO0) is normally called
immediately 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.

e~

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 $07F8) contains the number of the slot
{(in the format $Cn) into which the Graphics Tablet Interface card is
pluggeds

The PAGE parameter (location $03BE4+MSLOT) holds the code for the

current video mode:

$20 high-resolution page 1 $40 high-resolution page 2

301 low-resolution page 1 502 low-resolution page 2

¥2l Mixed high-resolution page 1 $42 Mixed high-resolution page 2
§05 Mixed low-resclution page 1 $0A Mixed low-resolution page 2
$04 Text page 1 $08 Text page 2

FU0  Ho eursor

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

then the scale and of fset

&l



The MPAGE parameter (location $043BHHMSLOT) 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 $25.

The upper two bits represent the A, B, P, and 0}

paramel:{-_'r-ﬁ:
Bic 7 ON: Stream mode on Bit 7 OFF: Stream mode off
Bit b UN:; Offset after scale Bit & OFF: 0Offset before scale

The scale and offset parameters are stored

in

the following locations:

SCALL  $04BB+MSLOT Lower byte of scaling divisor
SCALH S$05384MSLOT Upper byte of scaling divisor
UFFXL S05BB+MSLOT Lower byte of X-offset
OFFXH $0638+MSLOT Upper byte of X-offset
UFFYL S$06HB+HMSLOT Lower byte of Y-offset
OFFYH 307 38+M5L0T 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 QUICK=-DEAW program is a machine language subroutine which

acts as an intermediary between the Tablet Firmware and an Applesoft
program- Since an Applesoft program using HPLOT cannot draw on the
High-Hesolution screen fast enough 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-
DRAW also makes the points plotted avallable to the Applesoft

Programs

YUICK=DBRAW 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 cards. The Graphics Tablet Firmware
must be activated by an INK command before QUICK-DRAW can be called.

The QUICK=DRAW subroutines are hidden inslde an Applesoft program.
When you RUN QUICK-DRAW, the Applesofit program will store the
subroutines in the memory range 5C00=5FFF (decimal 3072-4095). The
entry peint for the subroutines will be placed in memory locations
$2F0 and $2F1 (decimal 752 and /53). Your Applesoft program, which
you will RUN right after you KUN QUICK-DHAW, can PEEK at these
locations and get the entry peoint by executing this line:

100 EP%=PEEK({752)+4256*%PEEK{753)

The QUICK-DBAW 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 YX&. It uses the Applesoft wvariable

64
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HZ as an index into these arrays. The subroutine also uses the
contents of the wvariable DX as a DELTA value. It is the QULCE=DHAW
gsubroutine which controls the DELTA and Awdio Feedback features of
Tablet software.

thie

You must dimension the arrays XX and YX prior to calling QUICKE-DEAW.
Also, you must assign a non=-zero value to DX. The DX value is used as
described in the DELTA function in Chapter 2; if the wvalue of DI is
negative, then the Audio Feedback feaure will be turned off.

The QUICK-DRAW subroutine will return control te 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 to a position in the current VIEWPORT.

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

4) There 1s no more room in the arrays XX and Y% to store
coordinate values.

Wnen one of these conditions arises, the code for that termination
condition will be stored inm location $2BC {(decimal 700} and control

will be returned to the Applesoft 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 the

3091 and 3092;

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 AFPPLESOFT 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. Normally, QUICK=-DRAW uses
these variable names:

DX for the DELTA value
X% for the X-coordinate array

N%Z for the index to the
YE for the Y—coordinate arvay

Arrays

it



You can change these four variable names to be whatever you like.

However, they must always be of the integer variable type (denoted by
the percent sign (1) following the name). To rename the variables,
use this format:

22400 CALL EPX,DELTAZ,NUMBERZ,XVALY,YVALX

Since Applesoft only recognizes the first two letters of a variable
name, this will make (QUICK=DEAW use the variable DEX for its DELTA,
NUZ for Ni, XV for XX, and YVI for YI. If you want to change only

oneé of the names, just leave the others out, but keep the proper
number of commas:

230 CALL EPZ,,INX,,

will make QUICK=DRAW use the variable INX instead of NY¥. You must
keep the variable names in the order DX, NZ,X%,YX.
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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 om 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 alsoc have problems.

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

using a soft cloth and a mild scap-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 on an inconspicuous corner of the
overlay before wou use it to draw all over vour Tablet. To be safe,
use felt-tip markers designed for use on acetate or mylar (or for use
with overhead projectors)s. These will give you wvisible, non-smearing
colors, but the marks will wipe off without a trace.

If you are getting inexplainable r%litqhea" On YyOur Screen you
probably have a static problems 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 is 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 cam 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 aren”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 cover.

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 im 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 comtact 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 to bad magnetic influences 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 againm.
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APPENDIX B
BACKING UP YOUR DISKETTES

i With Two Disk Drives
12 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 SOFIWARE diskette by using the diskette copying
program on your Apple S5YSTEM MASTER diskette. You will need three
diskettes:

1} Ume of the GRAPHICS TABELET SOFTWARE diskettes, enclosed
with your Tablet;

Z) The SY5TEM MASTER diskette, enclosed with vyour
Disk II; and

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

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

Boot your system using the SYSTEM MASTER diskette (see your DOS
manual, or, if you have an Autostart ROM, see your Autostart ROM
manual) and type

RUN COPY

After the disk drive stops whirring, place the GRAPHICS TABLET
SOFTWARE backup diskette in one drive, and place the blank diskette im
the other. The GRAPHICS TARLET SOFTWARE diskette will be the
"Ooriginal™, and the blank diskette will be the "Duplicate". Follow

the instructions in the section on using the COPY program in your DOS
manual.

Once 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 copies of the diskettes which hold your
pictures.

WITH ONE DISK DRIVE

Lf your Apple has only one disk drive, then you'll have to copy all
the programs which comprise the GHRAPHICS TABLET S0FTWARE package one
by oneé, loading each program from the original diskette and saving it
to the duplicate. It"s a lengthy procedure, but well worth your
trouble.

Boot your system using the GRAPHICS TABLET SUFTWARE diskette.

Lo get to the HELLD mepu, select Iﬂ 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

Press
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sguare notch on the left side of the diskette. This is important! It

will prevent 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 .
HELLO program from the GRAFPHICS TABLET SOFTWARE diskette.
dbout a minute.

You're now initializing the diskette with the
This takes

How switch to the GRAPHICS TABLET SOFTWARE diskette and type
LAy MENU ALTGHHMENT

How switch to the duplicate diskette and type
SAVE MENU ALIGHNMENT

How switch to the GRAPHICS TABLET SOFTWARE diskette and type
LOAD TABLET-CODE APPLESOFT

Now switch to the duplicate diskette and type
SAVE TABLET=CODE APPLESOFT

How switch to the GHAPHICS TABLET SOFTWARE diskette and type
LOAD QUICE=-DRAW

How switch to the duplicate diskette and type
SAVE QULCE=DHEAW

Now switch to the GHAPHICS TABLET SOFTWAKE diskette and type
BLOAD UTILITLES

BLOAD GHAPHICS TABLET LOGO

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

BSAVE GRAPHICS TABLET LOGO, AS2000, L$2000

How enter this program:
NEW

10 D§=CHRS (&)

20 PRINT D%;"OPEN GRAPHICS TABLET SOFTWARE"
30 PRINT D&;"WRITE GRAPHICS TABLET SOFTWARE"
&0 PRINT "RUN QUICK DRAW"

50 PRINT "RUN TABLET=CODE APFLESOFT"

60 PRINT D$;"CLOSE GHRAPHICS TABLET SOFTWARE"
70 END

3
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APPENDIX C
COLOR ANOMALIES

Tnis short program creates an EXEC file called GRAPHICS TABLET
SOFTWARE, whose function is te set up the Apple to RUN the programs
which make the Graphics Tablet work. You need to have this file on
every duplicate diskette you make; if you're going 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. 16 Unusual Color Effects...

?? « s ind How to Ger Them
To SAVE this program, Ctype

SAVE FILEMAKER

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

LOAD FILEMAKER

put in the duplicate diskette, and type

AT R R TR VR R T S T T S

HUN

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 it.

d & d L A 4 S A A e

e &

74

MWW W WM WO N W m W W W W ON W OW oMWW oW W
o

-



716

UNUSUAL COLOR EFFECTS...

You may have already noticed that a few strange things happen when
you try to use certain combinations of colers 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 53,760 individual
dots on the screen, and six colors (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 uﬂly 63,536 bits of information (organized into 8,192 eight-bit
bytes”) to form the picture! The reason the Apple can display such
complex pletures using so little memory is the same reason 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 causes some combinations of colors to
work differently than you might 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 occur 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 to become dashed and incomplete, and vertical lines
may not appear at all.

£) ZEBBA STRIPES. When you draw colored lines om a colored
field, mon-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
¥ou use.

When you draw with one color (or black or white)
across a colored field, sometimes a seven-dot wide area around

L
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... AND HOW TO GET THEM

The table on the next page illustrates seven different combloat lons of
the effects mentioned above, and what color combinations produce
which effects. To use the table, find the pen color you're using
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 vou
want to draw. Where the row for the pen ecolor 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, BLACK2, and WHITE2: Due to the vagaries 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 BLACKl and WHITEIL;
the ones in the bottom row are BLACKIZ and WHITEZ. The reason for the
duplication is that the 1°s cause fewer problems when used with green
and violet than do the 2°s, and similarly the 2"s go better with blue
and orange than do the 1°s. When this book refers to black or white,
it weans BLACKl or WHITEL.
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PEN COLOR

BLACKL GHEEN VIOLET WHITEl BLACKZ ORANGE BLUE WHITEZ2

BLACK L 0 2 2 1 0 2 2 1

GREEN 2 0 3 2 il 3 b 4
VIULET 2 3 0 2 4 ] 5 4
WHITEL 1 2 2 0 1 2 2 0
BLACK2 0 2 2 1 0 2 2 1
OHANGE 4 5 6 4 0 0 3 2

BLUE & b 5 4 2 3 0 2
WHITEZ 1 2 2 0 1 2 2 0
FIELD COLOR

Color Effects Table

LEGEND :
0: Mo effect.
1: Colors appear as expected; no anomalies.

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

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

4: DASHED LINES with a COLOR FLIP.

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

6: ZEBRA STRIPING with a COLOR FLIP.
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Tablet-Code Applesoft
Variable Atlas
Subroutines

Special Locations

ROM Code

Quick=Draw

Ucilicies



TABLET-CODE APPLESOFT

k)
Bt

WEM « TADLET SOFTWARE. COPFYRIGHT aAFPLE 197%. B EHLERS =
LOMEM: 5352

W e e {HES (40 PRINT D= *CLOSE GRAFPHICE TADLET SOFTWARE™

il

dNERR GOTO 2410

i D o= CHER (43 PRINT D% "OPEM TAD. INFORMATIOM. D1T™: PRINT DB "READ Tal

[

INFORMAT [ON®: INPUT Sh: IMPUT 3L IMPUT YL: INPUT XH INPUT vH

PRINT FRINT D% "CLOSE TADR. INFORMHATION™
OHERR  GATO 2650

3 EPY = PEEW (T53) e+ Z5& + PEER (TSZI_HLI = 800

+i0
bl
110

t2a
123
140
150

L&l
170
130
L9d

9

iFs

-
=

[=.X |
=y

=20

230
=40
=30

T
27

=50

2Z270
prials

310

330

el
243
3T
3a0
e

280
ST
4o
410}
420

430
&40

DIE wRAiME. XRIFL)

FRINT D% "BLOAD UTILITIES. AS4000. G "
A = fH = YL:YA & ¥YH — YL:LT = INT difa + ¥aj) 7 21-FI = INT (LT / 1t

0 = INT iXa 7 11 = 5}
MDD = IHT (PI  2):XM = ¥L:YH = 2 = MD + YL

HERZ FC = 3:0C = O HCOLOR= POiW = 1:OF = |
] = XM # 2:%1 = Y™ =+ 2k = { [NT (d3H = & — ¥l 280 + Sy « 28O Y
e = INHT (2 = 192 F SBO): X5 = ¥1:K& = A2:%3 = ¥l:vd& = ¥

o = - Z-5M = EZ: GOSUD 1070 RD = O
CM o= O:MY = 1: CALL EPY:CD = FEEK (700): OM CD + ! S0TO 190,200 179 1

0
=070 170
PRIMT : FRIMT D%:; "PR#0": FRIMNT D®: “I.4#0": GET a%: IF &/&EC (A8 < - Z
7T THEM S0
TEXT HOME - WTAB 12 HTABR 13: IMNPUT "GUIT? (¥ OR N} " &8 iF a8 =
¥ THEM HOHE @ YTAB 12 HTAR 10: PRINT “"LOADING HELLD PROGRAM": PLOKE
0S8, B PORE 1493, 1: PRIMT D& "RAUN HELLO. DL1": STOP
GOEUE 1130 ¢4OTQ 179
IF PEER +&40) < > 2 THEM 170
POKE &80, 0
EF = XL o 2:%F = ¥L # Z2:5F = 50: GOSUD 2390 REM SENEE
MEMNU
PRINT : FRINT Ds; =[He"; EL
THMPRUT ®.%.2:; 1IF ¥ >+ 1 TREM GOSUD 1130 GDTO 170
IF Y & = | AND ¥ > = O THEM FPRIMT D% "PREDO": PRINT CHRS® {(F)1: PRIMT
FRINT DE: "PR&#7; 5.: PRINT “N'": ON ¥ + 1 <O7TO ZB0. 290
GO0TD Z3o
TEXT BERE g, PBRINT "ERROR®- STOPR
oM X +« 1 GOTO 140 300, 890 820, 14&0: 550, 11503 2140, 1380, &30 F0, 1380- 14
S0, 1740, 1340, 570: 330, 420, 2459, 2330 1970. 2070
SOSUE 1133 070 170
[F £T7 = 53 aMD ¥T = ¥3 ANMD x4 = XB aND ¥4 = ¥0B THEM HCOLOR= 3T HPLOT
el Call &2454; GOTO 520
HCOLOR= FC: HFLOT K3, ¥3: FOR Tl = ¥3 TO ¥4 WFLOT X3, 71 TO 24, T1 MREET
HCOLOR= PC GOSUE 11390 GOTO 170
TEXLT FRIMT D% "PREQ™: HOME - WTAB 7:; HTABR & PRINT "PLEASE TYPE TeE
PICTURE mamE ™ PRINT HT&E F: PRIMT D% " INEQ": IWNFUT "==3 ", 5% |JF
B = "% THEWM QOBUR 1120: GOTD 170
YTAR 9 HTAR 37, CallL = 943 HTAR 1: GOSU3 330
0% = “"PIC " =+ OB& CMNERR GGTO 400
PRINT B "BLOAD ™. D% “. Asadld, wo. 0" CH
S22 = PEEY [le&232) # %4 & PEEM (18648330 [F 52 + = 0O THEM 130
#1 = PEER [14%04) & %4 + FEER {1430%) X2 = PEER {13051 = g%a + PFEER
{18537, %L = PEEK (1&%08F + 2% + PEER (14509):¥2 = PEEK (1&4510°F =
Z5& = PEEM (15%11)
OHNERR GOTO Z2&30
HOME AT 320
B = PRIGHT® (B%.{ LEN (3%} = 2} OMERR GOTO 24%0
PRIMT D%: "BELOAD ": 3% ", AS4C00. VO, D" C4: FOTOD 150
TEXT . PFRINT D% "PR#Q": HOME YTAE 7: HTAR J. PRINT "PLEASE TYPE & M
AME FOR THIS PICTURE. ": PRINT HTAB 7 PRINT D% “InNaQ": INPUT ®“==5 *
B IF Ba = """ THEN SOSUB 1130 S0OTO 170
YTaBR 9 HTAR 27 CALL = 8&E. HTAR 1. S0DSUE 530
GOBUER 1330 HWCOLOR= RD: GQOSUVE 1040 H = JNT (Xl # 2340 POBE la304:H
FOME 1&505: K1 — H # 2845 H = [NT (22 /5 2851: POKE 1&830&.H: PORE 1a&5%0
Fed2 = H & 286 H = [HT (¥l /7 2340 POKE 15%08.H: POME 15909.¥%1 - H «
=25
H = INT i¥2 7 25&4); POKE 14510, H. PEE 14511.%2 = H & 254 H & JNT (8
= & To&): POKE 1&8&632:H: PORE 15&833:52 = H & 2556

& B

R U VRV Y

mMAB W W W MWW MWW N WM
- &

A5
Bl
L=l

3%
S
i
Taid

-

5440

Tand
270
B0
-1
i
@l

=0
&30

Fard e

R0
"o
a0
g4
Bad
230
Bad
B30
Badl
=l

B30

%10
520

30
F40
50
e
70

Bl
90

g% = "PIC. " + B%: OMERR GOTO 490

HCOLGR= PC: PRINT D& "VERIFY *;B%: ".0*:;C%; ONERR GOTO 25630

WTal i HTAE 1: PRINT "A FPICTURE ALREADY EXISTS WITH THAT MaME " PSINT
HTal 12 INPUT "CONTINUE (¥ OF M) ";E#%: IF E% < 5 "y Then 510

CHERR 20TO &30

FRINT D "BSAVE “iDB%: ", ASL0Q00, LSIFFE, WO, D" CH

AOME © PRINT D%: "PR&#Y.;8L: ERINT "H2, "

GOSUE 1090 PRINT D% "IN#&*:SL: 20T4a 170

YTAR 10 CALL - F2E. PRINT : HTAE 1&; PRINT “DRIVE & — {DEFALL T

FOFE ™M HTAE 2% IMNPUT " "iC%: IF C#k < 2 =" aAMD S8 & = 29 THEMN

+“d% = ETRE (DF)

OF = WabL (C#): VTAD if: HTaD 24; CALL = F58: PRIMNT C% EETUREN

AEM +#+4= S0FT RESET COMMAND #4=

GOSUE 1330 GOSUE 1090:DX = = 2: GOTO 170

TEAT : PRINT D%: “PREO™: HOME @ PRINT D& "Iked": SOSUE 939

HOME © HTAR 7: PRIMT “"PRESS SPACE OAR TO COMTIMUE. ": POKE 34, 2

BRINT D "CATALDE D™:iC#

BOHE = 1£348.0: GET A% IF A% £ 3 Y " THENW 400

GQOEUR 11230:; 2070 170

REM #+4 DACKGROUND AMD PEN COLOR e

Ti = Pg: GOEUE &70: IF PC = 2 THEN PC = Ti1: GOSUBR 1130: &OTO &&0

BC = PC,PC = T1: HCOOLOR= DC: HPLOT O0.0; CALL &24%54: GOTO 320

T2 = B, GOSUB &70: GOSUB 1130 IF PC = 8 THEH BC = T3

Ok LH = 1 GOTD 170 19380, 1480, 1740, 1840

WEom WM a4 2:NF = YR O+ 2:5F = INT {{¥H = XM} 4 140D

PRINT D% "PR#O": TEXET : HOME : PRINT D% "PRE~,BL: PRIMNT “SL. R 27 0F; "
;QT;;_:;;; ':-5"-5F. GR - HOME . VWTaB 22 HTAR % PRINT "COMSTREUCTIMG COLD
COLDR= 5: FOR X2 = O TO 3% HLIM 0,39 AT 27- MEXT

¥E = F:¥YEB = 17:4% = 2:vF = . CF = O GOSUR BEBO: X9 = {1:vF = 2. CF = 12:
EEEEUH EE80: ¥ = 0N = 2:0F = 3 QOSUB BEC: (9 = Z9.¥F = 209 = 15 GOSUZ

9 o= %S = Q1. 0F = O GOSUE BEO: X9 = 11:¥% = 21:C9 = 9 S0SUE B20 19 =
2098 = 2109 = & GOSUD 330: %9 = 29:%¥F = 21-C9 = {5 GOESUR SEO

HOME | VTaAB 22: HTAR 7: PRINT “WUSE THE PEN TO PICH & COLOR. - PRIMT
PREINT D% "PR&": EL: PRINT "mN“

PRINT D8: “INe*;BL: IMPUT d.¥.I: IF I < O THEM PFRINT De: "IM#O" SET &
B K = 0.F = @ PRINT © IF AEC (A%} = 13 THEN PC = 3 RETURM

I 2 < > 2 THEM 730

£ = [NT (3 # Fi:¥ = [INT (¥ & 4)

IF Y <2 ORY 37 0R Y= 19 OR ¥ = 20 OF X £ 2 ORF ¥ > 37 THEN 732
FRINT D%, "PR&0™~: PRIMT CHAS® {73} IF ¥ 7 1 AND ¥ < 19 ThEM OM IMT ¢
L = 2y # &) + 1 GOT0 799. 5800, 810, 820

M OINT (X = 23 4 F) o+ 1 30TO 830. 940, B30, Bad

PC = - 52 = “"BLACKI™: GOTO 870

FC = |06 = “SREEN=- G0OTO &70

FC = J:B% = *VIDLET™, <QOTO 370

PC = 3:08 = "HHITEL"® SOTO 370

PC = 4 B8 = "[HLACHZ": GOTO &°0

FC = 5.0 = “ORanGE™: GOTO 270

PC = & 0% = *BLUE®: 2OTO 870

PC = 7T B% = "WHHITE2"

HOME : YTAR 22 HTAD (40 = LEM (B%i) / 2 PRINT B%: FOR IZ = { TO =0
Q: MEXT HCOLOR= PC: HOME RETURMN

COLOR= €% FOR I = 1 TO X8 VLIM Y& YF + ¥YB = | AT 5 K% = £F + 1. NEAT
L RETUEM FEM COLOR BOX LO-RES DRAW

REM +&% WINDOW COFMAND ®+=

PRINT - PSIMNT D% "PR#™IBEL: PRINT "Ti.F.C"; PRIMNT 0S: “PR&d~

TEXT : =0ME : WTAB F: HTAD 13 PRINT "PREESE PEM aAT": PRINT . HTAR B: INVERSE
FRINT O%: “PR&"; 5L: PRINT =t C": PRINT D% "IN#&=;:SL- [MPUT X.¥. 7 IF I <
2 TAER PRINT D% "IN#0": CET A% [F ASC (A%) = &8 THEM GOSUR 1330 HCOLCE=
[F £ <0 THEN I[F ASC (A) = 13 THEN GOSUB 1130 GOTOD 170

IF LT <« o & THEM F20

FRINT D& “PRad™: IF ¥ < ¥# « 2 OR ¥ < ¥HM & 2 THEM VTaAR 22 HTAE 4 PRINT
CHR® (7 "PLEASE S5TaY WITHIM THE WORK=-AREA *: FOR IZ = 1 TO 500: NEXT
£, YWTAD 22 CaALL = B&B: 207TO 920

WTaAZ 11, CALL = BAB: HTAE 2 PRINT "UPPER-LEFT &AND ™, IMYERSE : PFRINT
"LOWER—RIGHT": MORMAL

PRIMT D®; “PR#":; SL: PRINT “mM, C". INPUT TE.T¥Y.Z: [F 2 < O THEN PRINT D

2 "INED": GET A% IF ASC 14%) = 58 THEW GOSUBR 1330 HCOLOR= BC: GOSUE
1040 K1 = X5: X2 = K& ¥1 = ¥5: %2 = ¥a: GODSUD 1079 &0TO 170

IF I <O THEMN IF ABC (A%} = 13 THEN GOSUD 1130: GOTD 170

IF I <« > @ THEWN %70
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=dul
1210
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30
1310
153
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14249
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FRINT PRINT O%: “PR®#QY: [F TX - X4 & 2 OR TY > ¥YH + I THEM VTaD 22
HTaB 4 PRINT OCHR® (7). “PLEASE STAY WITHIN THE WORK AREA. ™ FOR I
= 1 TO SQ0; MEXT IZ: WTAB =22 CaLL - B&8: @OTa 970
IF T < ¥ OR TY < ¥ THEN WTAER 22: HTAB 5: PRINT CHRS (71 "PLEASE 5
PECIFY POINTS CORRECTLY!": FOR I¥ = 1 TO S00: MNEXT II: GOTO 9140

11 = M:42 = T — ¥1 + 1:¥1 = ¥W.¥2d & TY = ¥l # 1
GO0SYE 1330; HCOLOAR= BC: GOSUE 1040: SOSUE 1070: OTOD 170
AT = INT (GF}:XB = 279 = iT:¥T = [MT (HF}:¥E = 191 = ¥T IF XT » =

2 THEN HWPLOT XT = 1,¥T TO £T = 1.¥B: HPLOT XT = &, ¥T TQ X7 - 2. ¥B: HPLDY

NE = 1,¥T TO ¥B + 1.¥BE: HPLOT XB + 2.%¥T TO X8 « 2.%8

[F ¥T > = § THEM MHPLOT XT.¥T = 1 TO XB.¥T - 1: HPLOT XT.¥3 =« 1 7O
KB ¥R + 1

RETURHN
Ti = 2 /. 2B0:T2 = ¥2 7 153 IF T1 € T2 THEN S2 = T2: [F  INT iT2) <

T2 THEW 52 = INT (T2F + 1
IF T1 > = T2 THEN 82 = Ti: IF IMNT 4T1} « T1 THEM 852 = [NT (T1l} +
1
RD = O: GOSUR 1130: HCOLOR= C: IF BC = O OR BC = 4 THEM HCOLCR= 3
GOEUR 1040 HCOLOR= PL:B1 = INT (XT / 254):82 = T - B1 # 254 B3 =
IMT C((XB + L) / &56):04 = (KB + 1) = B3 & 285682 = ¥T:B& = ¥O + 1. ¥2J
=  [HT (2T):X4 = IMHT (XBi:%¥3 = INT (¥T)i:¥4 = INT {¥ED
GOSUE 1330; HCOOLOR= PC:Wm = 1:W$ = =% OMERR GOTO 2830
g% = 308%: POKE OX.B2: POKE BX + 1.B1: POKE BX + 2, 54: PORE BY + 3.03
POKE BY + 4,05 POKE B¥ + 5, B4 RETURM
IF RD > & THEM GOSUE 1400: RETURN
GF = (ZEQ — X2 7 S22} 7 Z:HF = (192 = ¥2 7 82) 7 Z:%F = [INT (X1 - GF +
S22 ¥F = INT (¥1 = HF & B21:85F = 52 GOSUE 2590; RETURM
REM &+ VIEWPORT COMMAND ==
HCOLOR= 3: IF BC = 3 OR 80 = 7 THEMN HCOLOR= 0
GOSUR 1370 4F = [NT (X1 - GF # S3).¥F = INT (¥l - HF & B2) 8F = 52
OSUVE 2370
FOSUE 1290 GOSUB 1310
[F Z < 3 THEN FRINT D#: "INe0": PRINT : GET A% IF ABC (A%) = 13 THEM
GOSUR 1130 QOSUB 1330: WACOLDR= PO @073 170
fE 7 & & THEM IF ASC (48) = &8 THEM QOBUB 1090 GOTD 170
IF 2 < O THEN &GOTOD 1180
IF ¥T = ¥ OR %8 < % OR ¥7T = ¥ OR YB < ¥ THEM 1180
Ti = ¥ = {:T2 = ¥ - I:H =08 = T1:¥8 = T2: SO0SUE 1330
cOsSuUl 1280 GOSUE 1310; IF I < 0 THEM GOSWE 1330 GOTO L1190
[F T > % OR %8 < % OR ¥T > ¥ OR YB <€ ¥ THEN 1330
IF % < T1 OB ¥ < T2 THEN GOSUB 1350: PRIMT D% "PR®G™: TEXT HOME -
WTAE 12 HWTADR 5 PRINT "FLEASE SPECIFY POINTS CORRECTLY": GOEUER 1200
GOSUD 1140: GOTO 1180

M o= 1 WE = == SOSUD 2390-RD = O

i3 = T1 + 193 = T2 + 164 = Y:¥q4 = Vv H = ; GFEUE 13530 GOSUE 1330-8B

{ = [MHT (43 / 254102 = X3 — Bl # 2556 B3 = INT (0iX4 + 1 /7 238) D4 =
iXd4 4+ 11 - B3 # 255 BS5 = ¥3 Bs = ¥4 + 1: GOSUR 11290: HCOLOR= PC: &OTO

170

PRINT = FPRINT O%; "PRe0": GOSUB 2300: PRINT Ds; "PR#&":SL: PRINT "M2": WTaZ
23 HTAR 19 POKE 41, PEEK (41} + 4. PRINT CHR® (7} "LCWER-RIGHT?": FCR

TS = L 10 %00 MEXT FPRIMT D&: "PR#"; 5L: PRINT "M.H2": RETURN

PR INT PRINT O8. "PR&G™ GOSUR 2300 PRINT D% "PR®%;SL: FRINT "mM2": WVWTa:

=3, WTAD 1% POWE 41. PEER (41) + 4 PRINT CHR$ (7); "UPPER-LEFT?". FIR
T2 = 1 TO =00. HEXT FRINT D#. "PR&™;, SL: PRINT "MN.HZ®: RETURN

FOR H = | TO 1000 MEKT = RETURM
PRIMT D: “IN#". 5L IMPUT = "%, v. 2 IF I = 2 0R Z < O THEM RETURM
OTO 1310

POKE 233, 9% POKE 232,32 wCOLOA= @ [F BC = 0 OR BC = 4 THEM HCOLOR=
b

H® ;88 = X3 - 1:%¥8 = ¥3 = 1 QOSUR 1330 H = 14 KB = ¥4 + 1:¥E = ¥ =
| SOSUE 13%0:H = J2.XB = ¥a « | ¥d = ¥4 + 1 SOSUA 1350 H = 45: B =
¥3 = 1:¥3 = ¥4 + I GODEUD 1330 RETWURN
IF %8 > = O AND 28 < =80 &MD v8 > = 0 aMD ¥8 « 172 THEN ROT= H SCalLE=s

1: iIDRAW 1 AT XB:. Y8

BRETLURM
RO = RO + 1: IF RD > 1 THEN RD = & GOSUE 1130 OM CHM + 1 GOTOD 170. 13
g0, 1480, 1740, 1840

GOSUR 1400 OW CHM + 1 @4OTO 1730, 1980, 1680, 1740, 1640

[F X4 = i3 Of ¥d = ¥3 THEH 14480
TEL = C{X¥H # 23 = (XM ® 231 4 (X4 = ¥3»: TS = (i¥H = 23 - i¥M & 231 5 |
Y3 - ¥31-E8F = INT (Tid: IF TR « T1 THEMW BF = [INT [(Tal
IF = [MT ((dM = 2) = (SF # X33 )-¥F = INT ((¥HM = @ = (5F & ¥I)i: I[F
ABE (NFY > 27000 OR  ARS {YF) I 27000 THEN QOTO 1440

————

PR I U T R 'H D 'R A WU G U A SR

moEmwE W mWR WM E M

i=+30
1440

1 4ad

1470

1420
1490

124040
1300
1330
1 320

L]
raso
1560
1380
1550
L &G0

1410
1620
1&30
1 &ad

1&6%0
1 &&0
1680
1490
1L7Co

1710
1720
1720
1750
17ad

1770
1780
170

L3I0
ez
1340
18350
19440

1270
1380
1850
1¥a0

1919
1920

1934
1934
158345

GOSUD 2590. RETURHN

FRINT 0% "FRWO": G0SUD 2300: PRINT @ PRINT D& "PR&": SL: PRIMT "M2.C"

WTaB 23: HTAB 14: POKE d41. PEEX (d41) + 4: PRINT “MOT POSSIELE. ":RD =
D QOEUE 1300: SOSUR 1130: RETURM

FRINT . FRINT D% "PRE".SL. PRINT *Ti.C": FRINT D& "PR&O" PFRINT D& "
iTmmQ": TEXT

HOME PRINT : HTAB 9 PRINT "FAST-DRAW DELTA SETTIMGY: YTal 5. HTAD
7o PRINT "CURRENT DELTA SETTING IS “: ABRE (DWM Y. ": FRINT :A% = “"ORN "

IF 0% < O THEN A% = “OFF "
HTABR 10: PRINT "aAULID FEEDIACK IS "iA%
VTAER 18: CALL = 95B: WTAE 11: IMPUT "MEW DELTA EQUALS ": Ak IF A8 =

"t THEN 1530
IF WAL (&%) < 1 OR WAL [as) > 127 THEN 14%0
IF D% «f 1 THEM DM = - %l (as®): GOTO 1330

% = WAL (AER)

YTAE 20 CaALL = 958: HTAR 9 [IMPUT "TURM AUDID FEEDBACK =:a®: IF as

m T THEMW 13&0

iF LEFTS (A%, 2) « 5 "ON" AND LEFTS (A%.3) < = "OFF" THEN L%30
DX = ABS (D%): IF LEFTS (A%.3) = "OFF®" THEM DX = = DN

QOsuld 1130 GOTO 170

GOSUDR 1130: PRIMT D8: "IH#":5SL:CH = 1
RT = 2 IMPUT X.%.2Z: IF I «« > @2 THEMN PFOKE = [&3&8B:0. SCTO 1T=0

IF X £ X3 0 ¥ > X4 OR ¥ < Y3 OR ¥ > ¥4 THEM GOSUE 1543 IF FT = 1 THEM
e

IF RT = O THEMN 1590

HPELDT X, ¥
RT = 2 [BPUT %,¥.2: IF 2 = > 2 THEW PDHE = 1&3&8,0: GOTO 1530

[F £ < X3 0f X > 4 OR % € ¥3 OR ¥ > ¥4 THEN GOSUE 1942: IF AT = 1 THEMN
220

iF AT = O THEM 1&30

HPLOT TO X.%: GOTOD 1&£33

GOSUE 11320: PRINT D% "IMNs"; SL. LW = 2
BT = 2: IMNPUT &, ¥, 2 IF Z + » & THEM POKE - 1&368.0: GOTD 1&F0

IF £ - i3 ORF X > X4 QR % « ¥32 OR ¥ > ¥4 THEWN GOSUE 1743 IF RT = 1 ThHEM
220

[F RT = O THEM |&90

HPLOT X.%: GOTD 1&50

GOSUR 1130 PRIMT D% "IN&".SL:CHM = 32
RT = 2: I[MNPUT X.¥: I [F I < » 2 THEWN FPIHE = 143&48,0: $3T0 17349

[F ¥ - %32 0OR X > xd QR ¥ <« ¥YI OR ¥ > ¥4 THEN GOSUE 19d4d: IF BT = 1 ThEN
==

IF AT = O THEN 175D

HPLOT 2. v:TX = X TY = ¥
RT = 2 [HWPUT i.¥.I IF T < » 2 THEHW POHRE = &34 O GOTQ 1750

IF ¥ C X3 0 ¥ > x4 0 ¥ < ¥3 OR ¥ > ¥4 THEM GOSUE 1940 [F AT = 1 ThEHN
sal

IF BT = O THEM 1790

HPLOT X, ¥ TO TX.¥ TO T, T¥ TO %, Tv TO ¥X.¥: GOTO 1720

GOSUE 11230 PRIMT D% "TMe™, 9L M = 4
AT = 2 [NPUT X.¥.7 IF 2 ¢ » 2 THEN POKE - 1&368.0: GITd 1830

[F ¥ =" ®x3 OR ¥ > 14 OfR ¥ © ¥3 OR ¥ » ¥4 THEN GOSUB 1%40: [F RT = | THEN
==l

IF AT = O THEH 1830

HRALOT X% Ti = X TY = ¥

AT = 2; IWNPUT X.¥.Z2: IF I © > 2 THEM POKE - 1&348.0: GOTOD 1890

IF X £ %2 0OFr ¥ > X4 OR ¥ < ¥3 OR ¥ - ¥4 THEN GOSUE 1940: IF RT = 1 THEN
2=l

IF BT = O THEN 1B%D

IF % < TY THEWN FOR H = ¥ TO T¥: HPLOT X:.H TO TYE.H: MEXT : GGOTOD 1850

FOR H = T¥ TO ¥: HPLOT i, H TO TE,H: NEXT ; GOTQ 1850

[F v « SF « ¥F = ¥L = 2) 7~ 50 € @ THEM AT = 1. RETURN

PRINT 0% "PRE0": GOSUB 2303: PRINT D% "PR#*:SL:. FRINT "m2": VTAB &3
HTAE 3 POWE 41, PEER (4t + 4: FRINT "POINT JUTSIDE VIEWPORT. REEF
ECIFY. " GOSUBR 1300: PRINT D& "PRE"SL: PRINT "M, HZ" RT = 0O: HRETURM
GOSUR 1130 M% = 1: CALL EPL:CD = PEEW (7CO0: OM CD = 1 S0TO 190, 157
S 1980 1980

IF M = 1 THEM 970

HPLOT X%013-"R45) TO HWINE = B0, ¥RI{MNE — 11 SOSUR 19%0: QOQ5UB 11300 07O
170

PRINT D% "PR#0™: GOSUR 2300; PRINT OS: “PR#&";SL; PRINT “HzZ": VTal =23:
HTAD 14:- POKE 41, PEEK (411 + & PRINT CHR® (7} "CALCULATIMNG. e IE
MY = 2 THEM AR = O: GOTO 2020

83



&l
L2455

<80

el

=47
=420

AR = 0. FOR T] = 3 TO MY — 1:DY = ZE(T1) = XUATL = 10:D¥ = (¥%iT11 +
YRITL = 1 #F 2:AR = AR + 0OX & DY, MEXT T1
AR = AR &= (AM{L) = ERIME = 10} & (QWHi0) + YEINR — 13} 5 2V AR = A0S
(ARY J WMt 2 IF AR  FISHSIIRY THEM AR = ( INT (AR & 1003 4 100
OSSR T3CG WTaRl Z3 0% = "AFAEA [B " POEE 41, PEER (41 + &4 S0=UD
230 QDEUR 1300 QOSUD 132003 RETURM
% = D8 + TSTRS (4R + * SOGQUARE “ + HE + " " HTAE Z1 = IMT & LEM 8B
£ / Z). PRIMT G%. EBETURM
GOSUR 11320-MNY = 1. CALL EFL.CD = PEEXR (7Q0) O CD + 1 GCOTO 194, 207
3, 20a8d, 208G
IF M% = 1 THEM 2070
SOSUnR ZosD. GOsSUD 1133 Q07O 170
PRIMNT D% “FPREOD": GOSUB 23200: FRINT Ds; "PR&";SL: FRINT ~Mz" VTa® 22
HT&E 14 POKE 41, PEEK (41F + 4: PRINT CHRS$ (7): "CALCULATING. LI |
WE = 2 THEK DT = Q; 07D 2110
DT = O: FOR T1 = 2 TO ME — 1.0% = ARLITLY = AWATI = 13 DY = ¥5{TL) = ¥
WiTL = 11:DT = DT « SR (DY = DX + 0y & DY) MNEXT BT = DT 7 W [F
DT ¢ F999%5%%9F THEM DT = { INT (DT = 1901y / 100
GOEUR 300 WTaAB 23 B% = "THE DISTAMCE [5 " POHE 41. PEEK {4711 = &
GEEUD Z1g0: QOSUDR 13006 GO0SUB 1300 RETURM
Ed = Q% = BSTR® (OT) + = = + W + = =; HTAE 21 = [MT 4« LEN (@%: # 2
PRINT 5% RETURM
GOsSuWE 11320
FoELE 2310
FRINT D®: "IMa~; 5L [THPUT K. ¥.I: IF 7 7 O THEN PRINT D& "IMN#dY- ZET

as: IF  aSC (Asd = 13 THEN GOSUB 1130 GOTO 170
IF £ < 2 Z THEN PRINT 20TD 2180
iF X3 O X OR X4 < X OR Y2 > ¥ OR vd4 £ ¥ THEMN 2170
FOSVE 2320

PRINT D& “"IMNa"iSL: [MPUT TH,TY.ZI: IF I <0 & THEN PAINT DS "IN SET

_ﬁl IF ASC (A%} = 13 THEN GOSUE L1130 QOTO 170
IF I 4 2 THEMN PRINT FOTO 2220
IF Tk r3OR T 2> X4 OR TY © ¥3 0R TV > Y4 THEM 2210
PRINT D% "PRAE"iSL: PRINT "T1.C=: TELT HOME :'T1 = T4 — 1 + 1:7T2 = T
¥o=% = 1.0 = SER (Tl # T]1 - T2 = 72); YTAQ 10; HTAD & PRINT "DIST
AMCE I3 ". IMT (DX "™ ECREEM UMITS. "' PRIMT D#: *IE&OY
WTaB 13: CALL = 953: HTAE 8 HPUT "YOUR HNUMBER OF WHNITS =2 “; as: IF
HF = " THEM W = DX: GOTO Z2ZB0
IF JalL tas) > 9999959559 THEN 2240
Wos VAL (ARl IF W = O THEN 2280
¥Tal =0 CALL = 958: HTAR B: [NPUT "TYPE OF UNITE =3 “:Ls: IF LEM
(%) » 13 THEW 2280
WH o= B S W GOSUB 1130 G3JTO 170
FOR Td = 21 TO 24: YTAR T3 HTAR 1: POME 41, PEEK {411 + 4: FRIMT ¢
. i, MEXT T4: PRINT : RETURM
FRINT D®: "PEEQ": QO0SUR 3040 PRIMT DN "PRW";SL: FRINT "MzY: YUTaBl 23
HTaE 132 PORE 41, PEEK (41: + & PRINT CHR® (7) "BEGIMHING POINT™*
FEOR T3 = 1 70 500 HEXT FRINT D6: “PR#“: SL: PRIMT "M.HZ2": RETURN
PRINT C%: "PR&Q™; GOSUR 2300 PRIMT D&: "PREY; SL: PRINT. “H2Y: LTaB ==
HTAD 14 PORE &1. PEER (81 + 4 PRINT CHRE® (7)1 "ERDIMG POINT TS ErDA
TE = | T 500 MEXT PRINT 0% "PRe*.SL: PRINT "H:.HZ": RETURAHN
REM #&e CHATE' SLIDE &e&&
FOSLUE 1330 HOOLOR= BC: GIEUR 1040
GOSUE 1150 GOsuUd 2310
FRIMT LE: *[ME". 5L IMPUT 2.7, 2 i I L O THEN PRINT De. “IMed" SET
B [F ASC {Ak) = 13 THEN 2470
IF 2 - » 2 THEW PRINT AOTO 2380
IF & < 3 QR X > 7% AR ¥ O OR ¥ ¥ 191 THEN 2390
O=uUD 2329
PRINT D@ "In#=: BL: [IMPUT TE.f¥, 1 1F 7 & THEM FRINT DE: “Imal" gET
A% IF ASC (AB) = |3 THEM 2470
IF§ < » 2 THFN PRINT POTO ZA00
IF TE < O 0OR T > 279 O T+ ¢ O O TV 5 191 OF ¢TH = f AHD TY = ¥i THEMY
Z390
IF T > v THEMN FOR ZF = 1 TO TY = ¥; CALL 29218 MNEXT GOTO 4=
[IF ¥ > TY THEM FOR ZI = 1 TO ¥ = T¥:' CALL 2%17% REXT
IF T » 4 THEM FOR XI = § TO IHT (4TX = X1 7 14): CalLlL 29305 MELT
FOTOD 2470
IF X > TH THEN FDR ZZI = 1 TO INT (X — TX) # 193 CALL 2%92&1: MNEXT
HCOLOR= & IF BC = O CR 8C = 4 THEM HWCOLOR= 3
GOsSuE 1040 GOEUE 1330 HCOLOR= PG GOSUE 1130; &0TO 170
REM +##+ DAVE'S EEPERATE =+8

- Lol

EEEEREENENNNENENENNENNENNENNN

" U U U L U O " (O A A O U e

A o3 A W

300 T = PO GOSUR &70: IF PC = 4 OR PL = O THEM FC = T3: WCOLCRE= PO HOME
PRINT HTAE 9: PRINT "HND SEPARATION OM SLACKS. “: GODSUB 1304 GOSUE

L410:; SO5UR 1130 20TO 170

2310 [IF PC = 3 THEN PC = Td: 4070 2580

addd PRIWNT C%: "PR®"; 5L: FRINT “Hd.N".: GOSUE 1330: RHOOLCR= BO: GOSUS 1050
[F PC = 3 OR PC = 7 THEN FDHE 7&7. 174 CALL 2457& GOTD 2570

2330 POKE Ta7. lad: CALL 249758 T! = IZ8: T2 = 213: IF PL = 2 THEM T2 = 172

a340 IF PC = 5 THEN T = O;Te = 213

w23 IF PC = 5 THEN Tl = 0:T2 = 170

300 POHE 7ée, Tl: POME 747,T2: CALL 24711

=270 BC = 0

HOOLOR= 3: GOSUE 1040: GOSUE 1330

2380 RCOLOR= PO GOSUR 1130: G070 170
a0 PRINT FPAINT D®: “PRa"; 5L
a&H00  PRIMT "D, BY: BF: " M2 X% XF: ", YY" ¥F: " R N®: RETURN
g2ald TEXT HIME FRINT : HTAR 7: PRINT “TABLET [INFORMATION FILE COES". FRINT
HTAR 1&. FRINT "HODT EXIST. "
2620 WTAR T HTAR B8 PRINT "MALE SURE THE MASTER DISK": PRINT HTaB 11: FPRINT
"15 %07 PROTECTED AND®: PRINT HTAG 1&: PRINT "THEN PRESS RETLRN.
asd0 WTAER 14: HTABR S5: PRINT *THE MENU ALICHNMENT ROQUTIME WILL™ PRINT HTab
17: PRINT "BE RUN. ™:: GET A%:. IF a5l (As) < 3 13 THEN Z&30

e43% POKE 104, 8: POKE 103.1

2540 PRINT FRINT 2% "RUN Menu AL IGMNMENT. D1Y: STOF

#6530 REM + ERROR HAMDLER +

chad TEKT HOME :T7 = PEER (E22): PRINT D#: “PR®g=; IF T7 = 2 THEM +WTAB
12: HTADR 1&: PRINT "If0 ERRCR. *: QOTO 2700

2670 IF T7 = & THEMN WTAQ 12: HTAE 11: PRINT “"PICTURE MNOT ON DISK.": 37D
)

280 IF T? = 4 CR T7 = 2 OR T7? = 10 THEWN WTAB 12: HTAR 8: PRINT "THE PIC
TWRE I§F LOCKED, DR": HTAR 5: FEINT “THE DISK 15 FULL. OR PROTECTED.
FOTO 2700

20853 IF TY = 13 THEN WTAQ 12: FRINT " FILE REGUESTED [S MNCOT & PICTURE FI
LE. ": QOTQ 2700

<&F0  MTAR 12: HT4BE 9 PRINT =PROBLEM -=> PEERIZZ221==:TT

2700 VTAB 200 HTABR 3: PRINT “PREES SPACE BE&R TO RETRY. “: PRINT HTAE 11
FRINT "FRESE <CR> TO ADDRT. -

=7TId  WTAR 24 HTAR 20! GET A% IF A4 = * " THEMN WVWTAD 20 HTa3 ¢ CaLL -
2538 HTAR 13: PRINT “"RETRY InG = IF TF = & THEN GOTO 3435

715 IF &% = ° 9 THEM RESUME

<720 IF  AEC (A%) = 13 THEN PFRINT PRINT D%, "CLOSE “.D4%: GOITO Z%0

efal SUT0 2710

VARIABLE ATLAS

Hame

A§
AR
BS
Bl=-B&
BC
BX
C§
(M1]
CH

D§
D%
DF

Description

Feneral=purpose input string
Caleulated area for AREA command
Input string for plcture name in LOAD and SAVE
Temporary variables for WINDOW
Background Color (defaults to 0)
Pointer into the QUICK=-DRAW subroutines
String for slot number
Termination code of QULCE-DRAW subroutines
Current Command mode:
0 = DRAW
1l = LINES
2 = DOTS
3 = FRAME
4 = BOX
CTRL=D (CHR5(4)) for DO5S commands
DELTA setting (0-127; negative if Audio Feedback is off)
Default drive number for LOAD, SAVE, CATALOG
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EF%

HF
LT
HZ

NZ
PC
| §

RT

50
52
SF
5L
T1=-T9
TX,TY

W$

X, Y
XZ,Y%

X1,Y1
X2,Y2
X3,Y3
X4, Y4
X5,¥5
X6,Y6
X8,Y8
X9,Y9
XA, YA
XH,YB
XF,YF
XH,YH
XL, YL
Xd, Y™
XT,YT

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 input string for SAVE
The beginning address of the QUICK-DRAW subroutines
X screen offset values for WINDOW
Widely used as a temporary variable.
Y screen offset values for WINDOW
Length of menu, in Tablet units
Maximum number of points for DISTANCE or AREA ecalculation
Height and width of each menu command square, in Tablet units
Index into arrays XX and YZ, used by QUICKE-DRAW
Pen color (0-7), defaults to 3 (white)
Number of points per inch onm 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:

0 = Operation was just initialized.

l = Menu selected; operation cancelled.

Z = Operation in progress.
Scale 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 variables
Temporarily holds an X,Y position (for BOX, LINES, FRAME, SLIDE)
User CALIBRATE units
Name of user CALIBRATE units
CALIBKATE multiplier (WM= Tablet units / W)
eneral=-purpose coordinate pair for high-resolution screen
Arrays (of length MX) which hold coordinates of points plotted
in DRAW, AREA, and DISTANCE. They are filled by the
QUICK-DRAW subroutines.
Coordinates for upper=left corner of WINDOW on Tablet
Coordinates for lower-right corner of WINDOW on Tablet
Loordinates for upper-left corner of VIEWPORT on screen
Coordinates for lower-right corner of VIEWPUORT on screen
Default values for X1,Y1
Default values for X2,¥2
Eemvﬂrary X,Y coordinates (for VIEWPORT and color menu)

LL] W 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 on 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.

1l = pen is up

2 = pen newly down

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

EEENE NN NN NN RN NN NN NN NN

Ao A d AU AUAUUAL MUl

SUBROUTINES

Entry

530
670
B8O

1040

1070

1090

1120
L1130
1280
1290
1300
1310

1330
1350

1400
1940

1990

2090

2120

2300
2310
2320
2590

Description

Inputs drive number from keyboard

Displays color menu; returns chosen color in PC

Draws a single box of the color C9 on the low-resolution
graphics screem. The box will be X8 blocks tall, and its
upper=left cormer will be at (X9, ¥9).

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

dets 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 VIEWFORT setting in memory for QUICK-DRAW

Resets Tablet scaling information (with REDUCER, if active)
Prints prompt "LOWER-RIGHT?T"

Prints prompt "UPPER-LEFTI"

Delay 1.1 seconds

Wait for the pen to be down or a keypress. If pen is down,
return with coordinates im X,Y; if keypress, return with Z<O0.
Draws or undraws the four VIEWPORT corner marks.

Draws or undraws a single VIEWPORT corner mark. The corner’s
coordinates are in X85,Y¥8 and the rotation factor is inm H.
Turns on the EEDUCER.

Returns with RT=]1 if the last pen press was in the menu area;
otherwise displays "POINT OUTSIDE VIEWPORT. RESPECIFY"
Performs an AREA calculation on the polygon whose vertices
are in the arrays Xi,YZ. Returns with the area in AR.
Performs a DISTANCE calculation on the closed curve whose
points are in the arrays XX,YX. BReturns with the distance

in DT.

Adds the value of DT to the end of string B5, and prints it
centered on the screens

Clears out the bottom four lines of the Page 2 Text screen.
Displays the prompt "BEGINNING POINT?!"

Displays the prompt "ENDING POLNT?"

Heinitializes the Tablet with the scaling factor im 5F,
K=-offset in XF, and the Y-offset in YF.

the
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SPECIAL LOCATIONS

These special memory locations are uwused by the TABLET=CODE
APPLESOFT program. The decimal addresses are given on the left;
hexadecimal equivalents are in parentheses and preceded by a dollar

sign ($):
Location

41 (%29)

103, 104
(567 ,568)

222 (SDE)

232,233
($EB,SE9)

700 (32BC)

752,753
($2F0,52Fl)

fob, 767
($2FE, 52FF)

I089=-3094
(3CL1-5Cl6)

16632,16633
($40F8, 540F9)

16504-16511

(54078-5407F)

24576 ($6000)

88

Use

This location contains the high part of the memory

address of the beginning of the current line om the
Text screen. A POKE 41, PEEK(4l)+4 operation will

cause the next printed line to appear on Page 2,
rather than Page 1, of Text mode.

This pair of locations holds the address of the

beginning of the current Applesoft program in
WEMOEY »

This location holds the ON ERR GOTD code of the
last error generated.

This pair of locations holds the address of the
beginning of the current shape table for the
Applesoft DRAW and XDRAW commands.

Holds the termination code from the QUICKE=DEAW
subroutines.

After the QYUICK-DRAW program is RUN, this pair
of locations will hold the memory address of the
beginning of the QUICK-DRAW subroutine.

These locations are used to pass the selected
color to the SEPARATE subroutine.

These locations are used to pass VIEWPORT information

to the QUICKE-DRAW subroutine.

These locations are in the memory range used by the
high=-resolution graphics Page 2, but their contents
are neither displayed on the screen or affected by
normal screen operationms. These two locations are
used o store the value of 52 during a SAVE.

These are also locations in the high-resolution Page 2

which are not displayed. These eight locations are

used to store the values of X1, X2, Y1, and ¥2 during

a EﬁvE-

This is the entry point for the machine language
subroutine which performs a SEPARATE.

EEENE NN NN NN NN NN NN
AR EE R R R E R E RN W O S S

-

24911 ($614F)
25175 ($6257)
25218 ($6282)
25261 ($62AD)
25308 ($62DC)

-16368 ($C0L0)

62454 (5F3F6)

=958 ($FC42)

-Bb8 ($FCOC)

This is another entry point for SEPARATE.
Entry point for a one=dot SLIDE down.
Entry point for a one—dot SLIDE up.

Entry point for a l4-dot SLIDE right.
Entry point for a l4-dot SLIDE left.

A PEEK or POKE to this location will clear the Apple’s

keyboard strobe, causing any recent keypress to be
ignored.

Tnis subroutine in the Applesoft ROM fillg the entire
high-resolution screen with the most recent HCOLOR
plotted.

This subroutine in the Apple”s Monitor ROM clears the
text screen from the current cursor position to the
énd of the screen.

This subroutine in the Apple”s Monitor ROM clears the

text screen from the current cursor position to the
end of the line.

ROM CODE

SOURCE FILE: BITPADZY LIP
SOURCE FILE: BITPAD3S 2P

Q000
eleli e

G o) G0 O e LR e

s e et o e e e el g
oAF @~ F LB §o L B e

J

(=]

J k,

Lad B3 R LF P RD BR RHOPD R
el =R Rt = S FU R ]

SRR

L3

"

* BIT PAD FIRMWARE

*

* COPYRIZHT APPLE COMPUTER

] FAA0FTT

* W SaAMDER

L

-

IEEEEEEEEE EEEEE TS RN

CH EGU L S=l 8  SCREEM HORIZIOWMTAL POSITION
HEASL EGU T2A  BASE ADDRESS FOR BITPAD CURSOR
HOASH EGU a8z

Basl EGY 8 i TEXT BASE ADDRESS

COuUTL EGu 534 L0 BYTE OF COUT POINTER
COUTH EGU 237 JHIGH BYTE OF COUT POINTER

ING EGL w200 ¢ INPUT BUFFER aDDRESSES

IN1 EGU 201

INZ EGu 21202

INZ EGu 203

TEHM EGily =250 i RETURN FLaAZ LDCATION

= HIGH NIIELE = 1=RETURM SCALED VALUE

# ;LOW MNIBGLE - O=FEN DOWM. 1=PEN LIFT. Z=PEN FALL. 3I=PEMN LP
XFLL Eau $261  X—COORD LOW BYTE:. FULL SCALE
EFLH EGu | = | X=COORD HIGH BEYTE. FULL SCALE
¥FLL EGid w283 | ¥=COORD LOW BYTE., FULL SCALF
YFLH EGL) SZBE P ¥=CODRD HIGH BYTE. FULL SCALE
TEMIL EGU 283 i A—CODRD LOW BYTE. SCALED

TEMX EGL) 255 ; X=C00ORD HIGH BYTE. SCALED

HY



20

Q287
GZed:

o287

Jegg:

a290

- R

o299
270
TZAdd
GZAl

ZA.
TZAd:

[

Cmad;
OIEE:
Qo000
Qoo
Q000
Q000G
Qo00:

 ¥=COORD LOW BEYTE. SCALED
JY=CO0RD HIGH GOYTE:, SCALED
i DIVIDE REGISTERS

i BUFFER REGISTER FOR PR&# SYRTAX

s PFR® BUFFER PDINTER
+PR® BUFFER STATUS FLAG

i PAGE CODE:

iLCW BYTE OF SCALE FaCTOR
iHIGH BYTE OF SCALE FACTOR
JLDW BYTE OF X=-OFFSET
IHIGH BYTE OF X=0OFFBET

i LOW BYTE OF Y-LFFEET

i HIGH BYTE OF ¥ DFFSET

i TEMP INDEX FDR CURBDR PLOT

PUTILITY COUWNT REG

i TEMPORARY CHARACTER STORE
i CURRENT SLOT POINTER SCH
i REYBOARD ETROBE

i RKEYBOARD ETROBE RESET

+ DISPLAY MDDE REFEREMCES

i BITPAD DEVICE ADDRESSES

{ REFEREMCE ADDRESS TO FREE #C500D ¢
{BET CHARACTER DUTPUT TD MORMAL

i CHARACTER ODUTPUT

UTILITY LOCATION CONTAINIMNG 'RTE

TEMYL EU 1287

TEMY Ed 12E8

REGL EdJ 287

REGH Ed #2B8

IMA E G %290

THX EGU %298

MFLAG EGU 5299

SAVELOT EE 42708

MiFLAG EGU 240

CREGL EGU 24l

DOREZH EGu A

DIvVL EGU 243

oDIvH EGW #2Aad

C1HAR EdGu LELE

PAGE EaQu #21BE

&

+ HIGH BIT = 1 HMEANS SCALE DaTa
& 40 = HIRES PAGEZ

# 20 = HIRES PAGE1L

# 08 = TEXT PAGEZ

# 04 = TEXT PAGEL

= 02 = LORES PAGEZ

#* 01 = LOCRES PAGE]L

# 43 = HIRES HMIXED PAGEZ

#= 21 = HIREEZS MIXED PAGEL

& 0A = LOREE HIXED FAGEZ

+ 03 = LDRES MIXED PAGE1L

&

FPAGE EGU #4308

"

# LABT SIX¥ DBITS OF HMPASE CORREESPOMD TD PagE
« DIT 7 MEANS STREAM MODE IF 1
= BIT & MEANS OFFSET AFTER SCALE IF 1
&

SCaALL EU 488

SCALH EGU 1538

OFFIL EG 3588

OFFIH EGU &30

OFFY L EQu #a@

OFFYH EGU #7338

HMDX EgQu wATE

TERPL Eau 4578

TEMFH EQu 15F8

COUNT EdGV AR

CHAR EGY saFE

MSLOT Eau wTFS

KOD EqQu ®#C000

KEDETRE EGu ®CO10

SR EGU ®CO50

STEXT EG 0051

EMMIX EGL #0082

EHMIX EdGis #C033

SPAGL EG *CO54

SPAGE EG 2COSS

SLORES EGL ¥C00a

SHIRES EdGU sCO87

DEWD Equ *+C0A1

DEWVL EGU #C 080

DEVZ EGU sL 083

DEWVI EdiU sCoaR

ROMSW EqGu SCFEFE

SETVID EGU SFES]

COUT EQu ¥FDED

IGRTS Edl sFF 58
T T T Y 1

"

# CHNOQ ROM ENTRY

# FLAG SET-UP; C CLEAR FOR [N# ENTRY
# C SET FOR POINT RETURN (CURSOR]
&

# CHOO EMTRY CDDE REPLICATED FOR EaCH
# M FROM & TO F (CORRESFPONDING TOD 1 TD 72
#

R T e e R

PREBE R HEWENTAN WMWY mmem

o A & & & W

“w bk 4 4 b6

DN

e =

& &

& A

-

CB31:
CE34:
C83s:
CE3a:
€B3a;
CE3D:
Caah:
CEOF:
CBIF :
CBaF:
CBaF:
CB3F:
CA3F:
CE3F:
Ca3IF:

codg:
CB43:
CBaT:
CEda:
Ca4aC:
CE4E:
caa:
caba:
CB3&:
CHSE:
CH3A:
Ca%h:

CaIF

casa:

CEa%

case:
Caap:

=0

AD

cY¥
oo
AC
B
29
FQ

A

Bs
10

01

A3
Fa

FE
=3

aF
o3
F0
o
23
Al

o7
Fe
Z4
2B

By
il

ok

o3
1o

ge
TF

Fi
&0
Al
Fo
Fa
a8
D2

OB JECT

o7
el
o
O

3

CE

{H H

CB
Co

oz

ce

cC
cE
oF
od

107
ica
109
110
iid
112
113
114

113
114
117
118
119
120
i1
122
123
124
123
124
127
1z8
izv
130
131
132
133
124
138
134
137
138
139
[
141
148
143
144
147
144
147
48
130
131
152
153
134
133
-1
137
158
13%
1&0
l1&al
142
143
144
L&5
Lag
147
168
La¥
170
171
ira
173
174

Prr e
™
*
*
-
™

C800 SPACE ENTRY

GET SLOT WO. BAVE HMELOT.
AND BET DEFALLTE

o

FILE MAME IS %X

ORG
og.J
ETA
PLA
PLA
PLP
oW
RTS
8TA
874
LDa
BTA
P,
TXA
PHA
TYA
PHA
FHE
LDX
LDA
EQR
EQR
AND
DEG
JSR
CPX
BmE
JHP
PLP
PHP
GLS
L&
LDY
BTA

OTHROH

ADTHROM

PRCH

MNOFR

sCE00
®5000
CiHaR

AQTHROM

MSLAT
SAVSLAT
C1HAR
CHaR

HELOT
HPAGE: X
L
PAGE,: X
#83F
FRCHK
DEFALLT
COUTH
NOPR
BYNTAK

EPOINT
CHAR

CH
(RABLY: Y

EER T E LR SRR A R R
S E L E R EE L L R b b b b b

= MAIN LODOP ENTRY

EETE SRR AR LR S A RS 5 4
AR

EFOINT «ER
BIT
oMl
LDA
AND
CHP
GHE
LOY
LOa
A
DEG
JER
LDaA
JHER
JER
LD
LOa
prL

ELPNT

HREAD
KBD

EMD

TEH

w43

#E3

END
HSLOT
FAGE: Y
&37F
EIPNT
CURSOUT
L S0
GRAIT
CURSOUT
MSLOT
HPAGE. ¥
EFOINT

=,

FSAVE ACCUM FOR PR# ROUTIME
s PULL RETURMN YECTOR TO
+GET SBLOT MO

+ BAVE BLOT NO.

P SAVE aCCuM
i BAVE X=REG ANMD Y=REG

P BAVE STATUB
sLDAD X FOR BLOT DEFP VARE

: IF 50 THEMW WO DEFAULT
i CHECK IF FROM PR®
IF s0. THEM TAKE

i RECOVER STATUE
i AND SAVE

IM COMMaMDS

i ELIM FLASHING CURSOR

i READ BITFAD

i CHECK IF PEM DOWMN

:EXIT IF PEM DOWM

CRAMW CURSOR

LEAVE CUREOR OM FOR AWHILE
i THEW DELETE CURSOR

M



cBaD

CEsD

CasD:

Casl

CEab

CBsD

Lash

CHul &
CB&F: BD
CE72. %D
Cavs: CA
CB7&: 10
Ca78: AE
CEFR: BD
CEBYE: 10
CEED: 20
t283: 28
cEBa- 20
CBBs: 48
CEET. AB
CEEE: &B
CEETF AA
CE8Ba- B
CABR: &0
cEac:

cHaC:

faac;

c88c:

CEEC: &9
CdBE: A
CE9G: 99
C393: 84
ZE894: 10
CEHYL . 4T
C8¥8: a0
Ca%8: 80
CE9E: ah
CEal; 4%
C2a4a3: 80
CHEAS: 3D
CEAY: ab
C3AC: 29
CHAE: DO
C3B0: aAD
CEEX: al
CER&: AZ
CEBd: 20
C2BE: AD
CEBE: af
CEC1: A2
CBEC3: 20
-ale: 2¢
cace: 10
CECHE: &%
CECD: 80
CEDO: AD
CEb3a; 43
CED4: 29
CEDG: OF
caoa: ap
C2DB: &8
CADC: 44&
CEDD: 44
CEDE: 44
CODF: 44
CBEG: 29
C2E2: 09
CBE4: 80
CBET: A8
CBEB: 448
CBE®: &8
CEBEA: &3
CEER: &2
CRED: A7
CBEF: &0

92

o3
21
35

F¥
F&
Ea
o3

ul-}

BO
oD

aF
g0

=

b
&

(v )
o3

(HC]

a2

L=
aa

iy
Ly
=
Ch
<o

a2
o

02

174
17r
=
1 ¥
180
181
LBz
183
184
185
l8&
18y
§= 1]
Las
A w]
i1
L9
193
174
b
194
137
i¥8
19
=00
201

=03
e
<05

=07
=ca

210
211
212
213
214
=15
=14
217
218
1%
=20
=21
22
23
%
=23
2
27

b
230
31

i
w3d
=34
235
238
a7
=28
=3
240
a4l

=az
=43
244
Z45
el
=1
wag
=47
=30

[ T T R N S .
LR R T T T EEEEEESETEEE T

-

# EXIT ROUTIMES

L 2

EEE R R T EEET EEEEE S LTS
FTEEEEd R PR

END
IHEXL

LDX
LDA
STA
DEX
BRL
LDX
LDA
8PL
JER
PLP
nce
PLA
TAY
PLA
Tax
PLA
RTE

IHEXZ

EXIT

-

#53
fFLL: X
TEMXL. X

IMEX1
HSELOT
FAgE: X
iNEX2
SCALE

INEXIT

i COPY RESULTS TD TERM REGISTERS

i TEST HIGH BIT OF “PaAQE* TO
i SEE [F DATA IS5 TO DE SCaLED

i SCALE aND OFFSET DATA IWTO TEF-&

i ELIP TQ FURTHER PROCEEEING

i REETORE REGIETERS AMD EXIT
+IF WOT FROM 1N

# SET [NPUT BUFFER TO +0000. «00400, +00

il e e e

INEXIT LOA
Lo
ETa
DEY
BPL
LD
STA
STA
oTA
[T Y
STA
574
LEA
AND
BiE
LD
LOw
LDE
JER
LD
LO¥
LOX
JSR
BIT
BPL
LD
5TA
LD
LS
A
[a1EF Y
STa
Pl
LER
L=R
LER
LSRR
FA ]
DR A
5Ta
TAY
BLA
FLA
FLA
LDX
kD&
RTS

cLoge

ASCEN

ASCIEK

w00
HSE
IMD. v

L OoR
HEAD
200
206
B200
HEAC
205
=200
TEH
10
AECEN
TEMEL
TEHMX
LW
ASCON
TEHYL
TEHY
L] 2

PP

WRCF
WRED
2200

WE0F
#3850

P COMVERT X TQ ASCII
P [N INPUT BUFFER

P CONVERT ¥ TO ASCII

 IN INPUT BUFFER

+BET UP RETURN FLAG Ik INPUT DUFE

:PULL STACK AND SET WP
+REQISTERS FOR END COF LINE

AR RN LR RN RN RN RN NN

O .

w il W A N A A

L 9 A

CEFO:
CaFQ:
caro
ceFo:
ceFa:
CBFO:
CEFQ:
CEFD:. 20
CAF3: 4C
£900:
C900; 18
C901: BO
L0238
C?¥03: BB
£904: 0B
cens; 78
CF0&: 2C
L0 20
£P0C- A%
COOE: 48
CROF: AS
LFil- 48
L9122 AD
C19: AE
£e18: 20
C?iA: 48
S¥1C: BOD
CYiE: 20
Cva2l:
cezl
LETE
coR1:
cC¥21:
cy21: B9
coR4: 29
£924: H8
CIa7: 29
CHZF.FO
CP2E: 98
c92c: 29
C92E: FQ
C930: &B
CF31: 48
£932- ¢9
C234: 20
C93&:
e 1
C936:
C936:
Co34:
C90&. 98
CY3aT. 20
CY¥3A: 01
£93C: 48
£930: A9
CRIF:. 21
CF41: AT
C9¥43: 20
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CF3D: 28
CHSE: DO
C&0: 4F
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CFC4: &8
CRCS: 18
CRCA: &9
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C9CY: CE
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=
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L R s 2 b L 2 18]

PHP
LD
PLP
BRE
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C9Ea: 27
CHEQ: 0%
CREA: BS
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E:ig: & # ENTER WITH LO BYTE OF ¥ IN ACCUM ’ cm.}g Fs g; EEL-:' HLOOP
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e 4 ATs F d Eﬁgg: 107 & RESULT [N REGH AMD REGL
CALT: &0 31 RTS = 108 & VALUE MAY DE +0R-32747
ChAoh 12 SssssssddAEs bR RAEE E:LE Sty o AT o
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Fip- Ty 35 % EMTER WITH HIGH BYTE .:,p,ii‘_ .
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{.'.A;C:ﬁﬂ ;:-: :':: CADE BD A4 02 129 §TA  DIVH
ATD: G4 .
gﬂl?E' ha ZA 55 LD¥ HEASL t q

|



CAEL: &9 00
CAEJ: BD BB 02
CAESL. BD BY 02
CAER- 5B

CAEA- E@
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EEl

BIT

PHP
ROL
ROL
DEY
BMI
LER
ROR
FLP
BCS

PHA
TXA
ADC
TaX
PLA
JMP
PLP
PLP
BPL
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&
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ALLODe

oLcoP

ATST
BTST

BCC

LDO&
EOH
AMD
RTS

L ]
CaEMP
400+-0THROM

B0

ROMSW
OTHRON
S50

IFLL: Y

IDLOOF
L 1
HHDK
RESLP
DEWVO, X
READTAR
OFFSC

L 3=
AMOVE
RESLP
HEVL. X
READTAR
OFFsSC

L 1v)
AMOVE

HNDX
ROL OO

He12
]
ALDOP
DEWI, X
#

)

i

'

870
#3F0
TEMYL
DEVZ: i
TEHY
540
LL B

& | LOOF
Wi
TEMY
TEMYL

DL ODP
TEMY
ATSET
WR&0
TEMY¥L
BTST
HEOA
DEVD. X
]

L2 3

i $CA00 EPACE ENTRY

TEREREHRAARBARATMRIAAMMT M ITIOMTIORLOEOT
U J A dd & ULUUAUUAUUAWL WL UL W WU W WU A4AadaWu

[ b |
CCls
LEa7
CCEw
COBM
CCHD
CLHE

CET]

coweq
cCR?
[ Y
CCwn
S0
[l Y |

G At
cCAd
CCAS
CCAT
CCAR.
CCAA
COAC
GCAD
cCap
cCan:
£CAD
CCAD
cCab

CCAD:

CCAD

CoaD:

CoAD
Conb

CCAD:
CCAD:

CoaD
CoAD
Coab

COAD:
CCAD:
CCAD:

Al
CoAD
CCAD

CCAD:
CCAD:
G CALH
CCAE:
CClG:
CCBa:
Ceos:
ccpa:
CCRA:
LCDC:
CChF:
CCCl:
CCCA:;
CCC&:
CCCH:

CCCA
CCCC

CCCE:

CCDO

LCDha:
LCha:
CCDd:
copa:
GG Dk
GEDC:
CCDE!

CCED

CCER:
CCES:

CCEa

Fa
3
a]
ar

Bl
21

-
-

g2

a1
FC

a1

reaiiiEiiayniage

&b

ar

o2
o
o
= 1

-
L

ag

L=
a2

a&

d%1
a2
233
354
I35
b kT
237
asa
259
i
251
el
363
3k4
255

a7
2B
267
b o
a7l
373
ara
e P
a4
AFT
ara
7T
380
21
SEZ

264
265
2B
87
-]
s L)
350
371
292
293
374
-
254
297
398
399
400
an
402
403
ana
a0%5
A0k
407
408
409
210
a1
a12
213
aia
415
a1s
417
418
419
azo
421
422

424

RESLP LDA  MSLOT
PHA
LOAKST
PHA
BIT OFFSC
RTS

AMOVE LA  TEMYL
ADC  XFLL. Y
STA  MFLL.Y
LDA  TEMY
ADC  XFLH. ¥
S5TA  HFLH. ¥
RTS

SHALT SEC

GaEALT PH&

GIRAlT SBC LL D

BME  GIWAIT
PLA

SEC B8l
OBME GZWAIT
RTS

AR R R LR TR TR RN E R E R R T ]

CHARACTER ENTRY SEGUEMNCE

CHA&RACTER STRIMNG AMNALYSIS

&

*

*

&

® = . MmN SET SCALE FACTDOR TO MbaN

& ¥, Ml SET X QFFSET TO heEmy

L N MMM SET ¥ OFFSET TO RPN

# H ,, (1 OF 2} SET MIYED HIRES MOCE

# W ., (1 OF 2} SET HIRES MODE

# G .. (1 OF 2 SET MIYED LORES MOLE

# L. . i1 Or 2} S5ET LORES MODE

= T.. (1 OR 2} EET TEXT MODE

¥ M, SUFRESS ALL PRINTING

= O . RESTORE DEFALULT PARAMETERS

w O, MO CURSOR

+ F.. DATA RETURNED UNSCALED

#+ /.. DATA BRETURMED SCALED

= P . STREAM MODE OM

# G, STREAM MODE OFFI{DEFALLT)

& & OFFSET AFTER SCALE

® 0. OFFSET BEFORE SCALE({DEF&ULT)

L3

EET Il R R e R R R N R

SYMTax PLP + TEST IF THIS 15 THE FIRST CHaR
gcs SYHT] i IF NOT THEM SKIP SET=UP
L& { § Tl
BTa INX +BET IHDEX BUWFFER TO IERO
ST MFLAG i CLEAR BUWFER STATUS
LD UL =) i M0VE EMTRY POIMTER
STa COUTL

SYHNT] LD CHaR LOAD THE EMTRY CHaR
CHP #%AD i TEST FOR HINWUS
EnME SYNT2 s BRAMCH [F NOT
STA MIFLAG BET TO MOT IEROD

SYNTZE CHMP wEAD P TEST FOR SPACE
DEG EXITS P LEAYE IF SFACE
CHMP HYAL i TEST FOR COMMA
BEG FROCI + IF 50 = AMALYSE STRIMG
CHP #EED + TEST FOR CRH
DEG FROCZ2 P IF 20 = AMALYESE ETRIMZ
FHF i BAYE STATUE
LDx IHX i BUFFER [MDEX TD i=-REZ
BEAQ CHOUT P BESUME ON aLPFHA CHAR IF FIEST
ECOR HEED + TEET FOR MNUMERIC
CHME L5 ¥
BCG CHOUT i IF S0 THEN BRAMCH
CPX #41 +ITS OB TD GET HERE OMLY
BEG EXIT3 + IF OMNE ALPHA HAS BEEN STORED
ODME ERR 1

CHOUT CFRX LL 1 i ITS AN ERRDOR IF THERE ARE
BCS ERR1 i BLREADY 5 CHARE IW THE BUFFEH
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CCEB: AD
CCEB: 7D
CCEE: EB
CCEF: BE
CCF2: 28
CCF3: ag
CCF&: 38
CCFY: 90
CCFB: 18
CCF9: 0B
CCFaA; AD
CCFD: ag
CDO0:

Coo0: 18
CDO1:BO
cho2: a8
CDo2: pe
chDo&a: 08
Z00%: 78
CD0&: 2C
chog: @0
ChOC: Ad
COOE: 88
CDOF: FO
CDit: oW
CDh14: Do
Chi&: AT
Chi8: 48
CO19: 0%
Chi1c: 28
CoiD: pe
Ch20: AC
Ch23: &0
Chza: Co
CD26: DO
ChOag: CF
CDIA: Do
ChEC: BD
COF:FO
chal: AE
Ch34: Ce
CD34: Do
Chaa: 20
CO3B: DO
CD3D: 1E
Chad; 45
Chal: &8
Chag: FO
D4 OA
CDa5: BD
Ch4ag: LA
Chag: &0
CD4C: &C
ChaF: aB
COS80: 20
CO33: AQ
D33 %
COD5E: 20
CO50: 88
CDSC: DO
CO3E: AD
Chil: AD
CO&&: 4C
CD&F: CO
CO&9: DO
Chal: 48
CD&C: aD
CDaF: 49
CD71FO
co73: o9
CO7T5: BO
COFT: &
Cove: &8
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Fa
Fd

w8

84

B8

(L]
LE

oe
oc

73

43
ED

F7
=1 ]
oc
a2
ES

71
2o

o3

oz
o2

cB

a=
o

CF

CE

CE

CE

o

a7

CE
o3

a3

a3
CE

CE
FO

co
co
GE

425
42
az7
428
427
430
431
432
433
434
433

437

a0
441
da3

459

470
471
47d
ard
474
475
475
477
478
479
480
481
ag2
483
484
48%
4856
ag?
488
4B
a4z
491
472
a3
494
4593

457

EXITS
EXIT4
FROC1

FROCZ

CoSHA
ALPH1

ROUTIM

ROUT1

ROUTZ

#OCRS

EXITS
ERR3
ERR1
EMSGE
EMSG1

ARGUT

LD
ETA
INK
STX
PLP

BEC
DFD
cLC
PHP
LDA
JMP
ORG
cLC
DFB
SEC
oLV
PHE
EEL
BIT
JER
LDVY
DEY
BEG
cMP
BNE
LDA
PHA
LD&
PHA
LDA
LDY
RTS
CPY
BME
CMP
BNE
STa
BEG
LDX

CHAR
INA, X

IMX

EXIT

w70

EMA
CEgHP

SH00+0THROM

SBO

ROMSH
OTHROM
el

ERR 1
TaBL=1. ¥
ALPH1
BCROUTIM

ADR-1. ¥

FaraM=1. ¥
IMX

sl
ERR1
#ECE
ROUT1
MFLAG
EXITS
MSLOT
WECd
ROUTZ
DEFAULT
EXITS
PACE. X

NOCRE
H
PAGE, ¥
iy
FAGE: X
EXIT1

SETVID
HElS
STRIMN=1.Y
CauT

EMSai
BTEXT
GFAagl
EXITI
L Py
ERR1

[Ma*]
wED0
ERRI
#83
ERR3
#

iBAVE THE CHAR [N THE BUFFER
i WPDATE THE BUFFER INDEX

: RESTORE STATUS
i @0TO EXIT
+ BET CARRY IF A COMMA
P BCS ALWAYS
i CLEAR CARRY IF A CR
i SAVE THE CARRY

i #0500 SIPACE ENTRY

ioUHP TO ROUTIME WITH RTS

TERRBRBBB WM MR W WMo W W W

N N TR

4
L Y '._'-

Jd 4 A 4 U L LU LU A L LU a

4

core

cO7E

corC

CO7F:
coe

coad:
COB&

coas:
COBE:
coaD:
ChaF:
Co9a0:
CD%3:
co99:
coeT.
CoO99:
coec:
Coe0:
CO9F:
Chal:

ChAS
Chag:
CDAD
CDAL
CDAE:
COBO:
CDES:
coRs;
copa:
COBEB:
COBC:
CDED:
cocg:
chC2:
COC3:
(i ek
cOC?:
CDLo:

COCH:

GCECTD:

CDCF:

DDl

coD4a;
COD&:
coDe:

CDDC:
CDOE:
COED:

CDEZ:

CHES:

CDES:
COEY:
CDEA:;
CDED:
CDEE:
CDEF:
COFG:
COFa:
COFS:
COFT:
Do ks -
CDFD:
CEQD:
CEQD:
CED1L:
CEQ2:
CEDD:
CED4:
CEQS:

CEGE

CEQD:
CEQLC:

F&
BE

Al
EF
Dr
28
o4
el

Fa

38
=A
28

28

Fg

0%
38
a3
aa
38
oc

FFE
oo
oo

oF
o3

CE
CE

o5

Q3

o2

o

a5

o5

o2

=
oF

Od
el
CE

CF
ca

a5y
01

204
308
S04
s07F
s08
209
310
a11
512
513
214
913
Jl&
517
18
e
S20
321
b= =
523
a4
823
=l
527
s=8
529
830
531
532
a4

538
534
537
SoB
237
240
aa1
542
543
=S L
-n b
a4
47
348
Lk
30
331
=1~
553
3L
599
558
557
558
-

351

=T
Sad
DA
S4b
34T
543
S&F
570

NOROL

BROUT

DIGLP

oiga

DIgi

DIG3

DIG4

CROUT

CROUTZ
CROUT3

EXITI

BCS NOROL
ROL L]

LDX mMSLOT
ASL PAGE;: I
ROR ]

<SSR STHODE
JHP EXITI
S5Ta  HBASH
LD #ERE
874 HEASL
DEY

LDA IHA, Y
EDR #SE0
CHP L 2o
Ocs ERR1
8TA INA, ¥
DEY

BME DIGLP
LDX &350
INY

STA TEMPL
5T TEMPH
IMY

caYy INY
BEQ DIiga
LDaA  Bsa
8TA  COUNT
Lbx 80
LD IrA: Y
ADC TEHFL
PHA

TEA

ADC TEFMPH
BHI ERR1
TAX

PLa

DEC  COUNT
BHE DIGl
DEG DIGa
LY H3ASH
CPY LEL
EEGQ i -2
Loy HIFLAG
BEGD 1G4

JER THOC DM
LDY HSLOT
STA (HOABL 1. ¥
LD Ll
BTA HBASL
IHEC HBAEH
TEA

ETA (HEABL 1. Y
JHP EXIT1
LDY MSLOT
FHA

ROR A

PLA

BCC CROUTZ
#biD HPAGE. ¥
BCS  CROUTS
ORA  HMPAGE. ¥
5TA  MPAGE. ¥
JHP EXITi1
orR@ $&O0+0THROH
CLC

DFE SB80
SEC

cLY

PHe

BEI

BIT ROMSH
JSH OTHROM
LD S0

i $C400 SPACE ENTRY
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CECE: 2D
CEll: 8D
CE14; aC
CEL7: B®
CEl1a: 29
CELIC: 55
CELF - B%
CEZZ: 29
CE24:- 49
CE2&: 19
CE29:. 59
CEZC; 28
CEZD: BO
CEZF: AD
CEI2:FO
CEJ4A: AT
CEJ&: 83
CEJS: A9
CEJA: 35
CEJC: DD
CE3JE: 20
CE41: 4%
CE44; 30
CE45: 02
CE43: 02
CE4B: 08
CE4E; CE
CES1: AQ
CES4: CC
CESY D4
CESA: aa
CESD: DO
CE&D- C2
CEa3: D9
CE&L: CB
CE&S: €3
CE&C: CE
CE&E: ER
CE&F: E%
CEVD: ER
CET1: EY
CET2:. BB
CETS: 88
CET4: 85
CETS: 45
CETS: &5
CEVV 8a
CETE: &4
CETS &4
CETa: 23
CE7R: 23
CEFC. 23
CE7D: 23
CEVE: 23
CE?F: B0
CEBD: 7F
=EB1: 40
L-EB2: BF
CEB3: 04
CEE4: 05
CEBS: O&
CEE&: 0B
+E&F. 4B
CEEa: 40
CEST: OF
CES&: v
CESB: 00
CE8G: 91
CEBD: 84
CEBE: CE
CEBF: C&
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A0

Fa
e
co

Ba
aF
25

48

12
o

a8

FF
a7
03
93
=1

CF
L]
ci
vl
o4
ca2
Al
A
1}
D3
D4
cc
Cé
ca

a2

o7
a4

04
23

o4
o8

FE
CHB

o2
Al
Os
o3
3
ci

&7
1

CD
c7?
0

71
-
- r]
574
373
=g
-
are
57
580
=3l
===
83
s34
sS85
S8é
887
===
589
390
571
v
L]
594

9%

-]
597

&0&
afT
adg
&0
&l
all
4l
613
514
alb
ala
aLy
a18
417
&0
ozl
S22
(-]
L4
&S

&7

PRINT
EXIT2
STRIN

TaBL

A0R

P AR AF

BTA
3TA
LDy
LD

85TA

AnD
E#R
af &
874
PLP
BLE
LDa
BEG®
LDA
&5TA
LDA
5Th
OME
JER
JHP
Fa
&EC

AST

oFe
OFE
OFE
OFB
oFa

O+
oFa
OFE
oFD
OFE
DFE
oFa
oFa
OFE
OFE
DFEB
bFp
oFT
OF O
CF O
DFD
GFA
DFo
CFo
CFD

DFD
oFe
OFE
DF &
DFE
DFE
OFE

MIFLAG
IMY
MELOT
MPAGE. ¥
WRCO
MPAGE. ¥
PAGE. ¥
#HE3F
HE23
MPAGE. ¥
FMPAGE: ¥

EXITZ
HFLAG
FRINT
BIORTS
COUTL
HIDRTS/ 294
COUTH
EXITZ
SETVID
EXIT
3D
“RORRE

"PAABSNY THHLGCFRND"

CROUT-1
CROUT =1
CROUT=1
CROUT=-1
BROUT-1
BROUT=1
BROUT=-1
ARDUT=1
ARDUT-1
AROUT =1
AROUT=1
AROUT=1
ROUTIMN-1
ROUTIMN-1
ROUTIN=1
ROUTIN=1
ROUTIN=1
G
w7F
LW
w0F
w4
g Tl
®0&
w*0H
LR
40
0w
Oy
i
01
B0
%LE
L4

LATHYS TELBAT #sa*

mERR BB RE R AMMN MWW MWW W R WM

U Jd A s dddUddddaidddyuddueddaudu

CEFD
CETO
CESD
CE®G
CERD
CEWD
CERO
CERD
CE®D
CERD
CERO
CERD
CE2D;
CE®DQ:
CEFO
CEFO:
CE®O:
CE®O: &%
CER2: 9D
CE¥S: AT
CEFF. 9D
CER&- D
CE®D: 2D
CEAQ: 8D
CEAZ: AR
CEAS: BD
CEAB: AT
CEAA: B0
CEAD: 2D
CEBG: 2C
CERD: 20
CEB&: 20
CEB®: AE
CEBC: AT
CEBE: AB
CEBF: 8D
CEC2: 8D
CECS: 8D
CECS3:. BD
CECH: 29
CECD: FOQ
CECF: 8D
CEDR: 78
CED3: 29
CEDS: FO
CEDT: AD
CEDA: 98
CEDR: 27
CEDD: FO
CEDF: aD
CEEZ: ¥B
CEE3: 2%
ZEES: FO
CEET: 8D
CEEA: 9B
CEEER: ¥D
CEEE: 2%
CEFO: 4%
CEFZ2: ¥D
CEFS: &0
CEF&:
LEFE:
CEF&:
CEF&-
CEF&:
EEF&:
«EF&: 4C
CEFR- &0
CEFC: 4C

o0&

23
28

AC
EQ
70

ca
Ca
£4a
Ch

co

co

Co

co

a3

o4

CA
CE
CB

=31
&32
&30
534
53%
536
&37
&38
&3
&40
&d1
i 2
&4.3
&44
=T}
adg
447
&43
547
&5
&%l
&332
&33
ESY
&35
5128
&37
L58
&%
o118
T3
[T
&5
A&l
=T
[-1-T-
aa7
448
&4
&T0
arl
&7
573
574
a7s
ATE
- Y
&78
&7
&80
&3l
&82
&23
&E4
&85
[=1=1-
£87
488
-1=k
&90
&%l
492
493
&4
&F5
595
&57
&98
&FF

e )
B

DEFAULT

BCALE = 14

X OFFSET = 153&

¥ OFFSET = 1534

HIRES FPAGE 2

PRINT OMN

CURSOR On

ETREAN HWODE OFF

DATA RETURNED UMSCALED
OFFSET BEFORE SCALE

R R ok R & RS RS Em

A
e

DEFAULT LA LE 3]
8TA SCALL. X
LA w0

STa ECALH, ¥
ETA OFFXL. ¥
ETa OFFYL. X

STA INK
LDA L] ]
HTA TEM
LDa HES

S5Ta OFFXH,: &
5ThA OFFYH: &
BIT KEDSTRE
SR MIREAD

JER SHCHK

LOx MSLOT

LD WE40
STHODE TAY

574 SHMI X

&TA SHIRES
ETA ETEXT
ETA SFAQ]

ST L T
DEG DEF1
ETA EMlX
DEF1 T iy
Ak LL X%
DED DEFZ
L EGR
DEF T¥ ik
D LT
DEG LEFJ
LD#& SPAGL
DEF3 T¥a
AND w803
DEQ DEF4
T4 SLORES
DEF& Tv¥a
STa P&ZE. X
ariD wEIF
EOR WS
S5T& MPAGE., ¥
RTS

et 2t i b g i n s g s b s g
-

# JUMP TABLE

-

A e

GRG E&F &+ 0THROM

e [ MCHE WlMF HWINCHK
JHREAD WJHP HMREAD
JECALE WIFF SCALE

e#e SUCCESSFUL ASSEMOLY: MO ERRORE

+SET SCaALE FOR 1&

:SET ¥ OFFSET TO 133&

FEET ¥ OFFBETY TO 1536

sBET PAGE FOR HIREL P2

i AMD FOR FULL SCALE OUTFUT
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CCRE
CEow
b
CCTY
i aw
(oL el
CYla
CaaY

T
CPAD
cHan
CEEA
Coad
- D
R
CpD
co38
CO90
CO4aC
chac
casa

=
CA2b
aIog
caaa
FFSa
"CEFS
C¥DE
CEOC
CEBF4
cpae
Ch48
CAC2
Q438
AL
el b
L=
CEJE
Coag
CFFF
*cacl
G4Ea
Co3a
CO5s
CEDO
CESD
==
CP3s
ozZE1
CCDE

=4

Al L OO
ALY Tamire
AEC IR
ATHT
BRI
CianeE
CALLCURS
L O
[o{s FRQ
L+

G THL DO
HEF 4
pEVa
DlG2
BlvH
Bk lP
EMEG
ERR]
EXITS
FEEIT
qLooP
HAEASL
HPOSHN1
[
INEXZ
[ORTS
allel [ R
LOCLE
=0C0F3
HIREAD
HREAD
NOCRS
OFFD IV
OFF X
OREGH
OUTSIDE
POTHT
PRIMT
READTAE
ROMEW
RTH
SCALL
SLORES
SPaz2
SWCHE
TABL
TEMY
TEXT
XFLL
ZDLDOP
CH
COUTL
IN2
YFLH
TEMX
REZH
SAVELOT
DIVL
PAGE
TERPL
HNDX
MSLOT
SETEXT
SPAGZ
DEvVD
AOTHROM
ELFNT
EXIT
ASCIEX
C18¥P
OuUT1
HIRES
c

CESE
COh&7
CHCS
CFC4
CAaAD
Cagg
CCE4
O2&5
COFT
CDEA
CEDZ
CEFD

CDCH
CAaD1
CRST
D33
CD4F
cags
CABA
CFE1
9T
CAZC
2203
CEEC
CAAF
COo0
=
TCB1F
CEAD
o7FE
CE34
CBCA
ase8
O2al
CF00
cAB0
CCF&
G288
coal
0298
FEF3
cO%3
cOo%l
CCBC
osSFE
oZavy
ce3a
CASF

=28
ar
o203
oZBa
oZBT
0270
QZAD
0244
o438
OSEE
2&B8
COD0
cos2
COS&
coaz
cE2D
cE&D
ceac
LaFd
MR8
CF¥51
cFa0
CoE3

ADR
AROUT
ABCEX
B
BSKIP
C25HP
CHOUT
COUNT
CROUT2
CROUT
DEF1
DEFAULT
CEV3
p1G3
DIVIDE
EL1EXIT
EMSE
ERR3
EXIT
FLOOP
GR
HIRES
HPOSNZ
N3
INEXIT
HLOOP
KBD
Loge
LOOP4
MIFLAG
HMELOT
NOPR
OFFS1
OFF XL
OREGL
ouT
PGEIT
PROC1
REGH
ROUTY
SAVSLOT
SETVID
SMIX
STEXT
SYNT1
TEMPH
TEMYL
TWOSEM
YES

BASL
COUTH
N3
YFLL
TEMYL
IN&
MIFLAG
DIVH
MPAGE
OFFIXL
OFFYL
KED
EHNHT Y
SLORES
DEVA
FRCHE
END
INEXIT
CURSOUT

CALLCURS

GR
Loae
A

CEOE
C9e3
CALA
CoFd
CCTR
CCOL

24

COFA
CAB2
CEDw
coa1
TCEID
oDy

CB&BE
CB&D
CEOQC
CE41
LA
CCAL
CATD

0270
TEF00
PCEF®

Co10

CADT

94
i

o299

CO7C

CCaq

0738

o3n8
CAFZ
CCF8

LD3n
CBETO
O30
CO52
CEBE
CCCa
378
o288
CA4C
ozZa4

o280
Qa4
d=287

OZad
Ca2as
Q488
a5FE
O&F8
Colo
Z083
coav
co83
CE34
CH&F
ca%o
oS00
TER3A0

TCO5A

C9a5
CTCa

ALPHI
A
ASCON
BaASCLL
BTST
CaEHP
CH
CouT
CROUTI
CERIP
DEF2
DEWD
DEXIT
DIG4
DIv
E1PNT
EMD
EXITI
EXITZ
GEWalT
GWALT
HLOOP
IHD
IMa
INPUTXY
SJHREAD
KIDSTRE
LOar1i
LOR1
MIX
HFLAG
NORDOL
OFFSC
OFFY¥H
OTHROM
PAGE
POS
FROCZ
REGL
ROUTZ
SCALE
1=
SMMIX
STHOCDE
SYNT2
TEMPL
TEHY
WIMNCHK
¥FLH

HEASL
IND
TEM
YFLH
REGL
IMX
OREGL
CilHAR
SCaLL
TEMPH
CHAR
KIDSTRA
SHMIN
SHIRES
DEWR
HOPR
INEX1
GLooP
INPUTHY
MIX
LORES
CTRLOOP
B

CCEE
cca4
CAEY

=8
DAl
cood
D&FS

a7
CEFG
c70a
CEE2
co8o
)
CDe0
coay
CE3F
CB3F
CCF2
CCF
cCad

2B
D&TE
0201
CE&F
o8

TCEFC

Capa
CAF3
TOFSA
0438
CasT
CBDC
CE&%
oaEE
CF4E
CETF
cezb
ccie
ccea
co24
0338
L0337
co34
CE®4
CCAD

co34
CoBd
CEQd
CEIF
cesa
CBC&

*oFo2

CFas
CFad
CTRE
CF00

AMOVE
ALOOP
ASKIP
BASL
C1HAR
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BEC
BBEC
BES
EQR
ADC
cHP
BCE
SEC
LOA
ERC
Tax
Loa
5BC
Tk
BCS
EQR
ANG
EGU
CHe
GCc
LA
Lox

IMDY
{MaNRS): ¥

IMDE*=1

[MADRS ), ¥

by

MAEM

INDX 1

FAXN=1 ¢ IS
HORFTE i YES
3 i ARRAY QOWRLFO=2
STRTHCD i @0 EXIT
SAVELOT

HMELOT i TO
-

MCHAX *

BE SWURE:

HMREALD

TEH

L] ; IS PEN DOWN™
PENDOWM i YEE

wz ¢ PEN UP RTH CODRE
ETRTHNCD

w3

EFLL. X

TEMEL: X

MYLP
SavsSLOT
SCALE SCALE RESULTE!
WINDOCHE I8 IT ON SCREEN
CROLTA {YET 30 GO0 ON
¥TOOBIG i YES EXIT

#* i IS MEW POIMT IN
TEMYL i THE WIMOOW ™

Y0 i
CHYDLTA

WAFF

#i

DELTA i
PLOTEES }

TEMIL
0L ;

TEMX
XOH

PREVIOUS Y

IN WINDDW™
WO B0 DO IT

i PREVIDUS

CREXDLTA
#HA4FF

Wl

&
DELTA
HAITLPF
TEHIL
TEMK
TEMYL

HAIT TILL PEN MOVES

TR OB OWOWM WM WM WM OW MWW W W WM W W W

D AW e el U UNAddd LAl LA A AANaW

QERE:
QERE:
QEE1:
OEEL:
QOEE1

QEEL:
CEEA-
OEES:
CEET:
QEE®:
OEE#:
QEEDR:
OEEF:

GEFO:
CEF1L:
QEF3:
DEF4:
DEFS:
OEFT:
OEFa:
OEFS:
CEFB:
QEFLC:
QEFF:
oFog

QF03:
OF0&:
OFoR:
QFOY:
QFQC:
OFon:
OF10:
oFig:
OF13:
OF14;
QF17:
oF1e:
oFELC:
oF1F:
oF21:

OF23:
OF2&:
OF2F:
OF27:
QF27:
oFa29:

OF 20
QFZF:
QF31;
QF33:
OF35:

OF3%F:
OF38:
OF3cC:
QF3E:
OF4a0:
oF4z:

oF &4

QF47:
OF4%:
OF 3&;
QF4c;
OF4n:
F4E:
OF 50
OF 32
QF 24
OF 5&:

=0
4

Ty
oF
a1

Bz

B3

11
=1

12
an

i4

as
F9
a7
L5
Fa

ED

&0

0
FC
SE

= ]e]
L]

REdFS

oc

ac

oc
1=

1o

Qg

ac

o2

a2
ot

47T
480
agl

489
485
ag7
aE8
487
439
491

452
a%3
ava
455
4595
497
agg
499

501

=03
=04
=05
208
b-l=
=le]-
509
510
811
512
513
s14
518
Sla
-
318
319

521
=22
523
Sa24
525
b= Y
32T
sZB
e
530
531

533
534
333
53&
s53r
538
539
340
=LA
=1 =
543
544
543
Sild
547
Sag
349
550
o251

JSR HILIMN

JHP FALNLF
AR R
* MY SUBROUTIMES
RS REEREEEREEREREEREEEE
JSRINGRCT JAP (BAVELOT=1)
B e T T rr e
EETHAME LhA YHAMTAB. X

STA WVARMAM

InE

L& WHNAHTAE: X

BTA VARMAM+1

RTE
T L e e R e
ADD TR cLC

anC IMNDX

Ty

THA

&DC

RTS
LRI RIS Lot i s n s s t n st bl L]
WINDOCHK L& TEMEL
TaX
CHP
LOa
TaY
SBC
DCC
THA
CHFP
TY&
EBLC
BLC
CLC
RTS
LO#A
BHE
L&
CHF

INDE+1

MIMNKL
TEMX

MIMK
WCHRRTE

HaXEl

Maxx
LINSIDE
OUTSINE
WCHERTS
EINSINE TEMY
OUTEINE
TEMYL

HINY

BCC WCHMRTS
CHP THAXY

BCS OUTEILIDE
SEC

RTS

PAGE

T TT T TR SRR S SR S S T L LS sl
FINDARY LOx ARYTAB

L& ARYTAB=I
BTH LOWTR

STA LOWTR+1
CMP STREND+1
BMHE FHNDFDY

CPX BTREND
DEG HOTFND

LOY =0

LA (LOWTRI.Y
INY

INSIDE

FHOLP 4

FHOFDY

VaREMAM
MET&RY
LI VARMNAM+1
(LOWTRY, ¥
FOTARY
METARY
{LOWTRY. ¥

LOWTR

(LOWTR k., ¥
LOWTR+1
FNDLPA
LDA #0
ADJVPTR

SOTARY

PLOT LIKNE SE&

i SAVE IT

i SAVE TOO
i 15 & 3= MINW =
i MO DUTSIDE

+ GET LO BACK

i GET HI Back
i 1B X< HAKX
i YEE X IM SINE
i C=m SAYS MO

| ATIDED 4,25/7% JOA
s ANDED 4725/7F JOA
;s CHANGED 4/2%/7% JOA
: 1B Yie HIN ¥ 7
4 NO OUTSINE
i IS ¥ 4 maXk ¥ ?
HO OUTSIRE



OFSE:

OF 38-
OF 5
OF SC:
AFIE:
OF&d;
OF&2:
OF&4:
OF &6&:
CFLE:;
OF &y
OF&C:
CFBE:
QF70:
OF72:
OF7T3:
OF7TS:
OF 77T
OF 78
OF 79:
QF 7h:
oFT™h:
OF7F:
QFE0;
oFB2:
oFB3:
oFBS:
OF B
OFa8:
QFgaA:
aFac:
OFdan;
QFBF :
QF91:
OF&3:
OF%3:
OF 74
OF%5:
OF¥5:
OFS:
OFes-

FF5

OF95.:
OF95:
QF9S:

OF93

OF95:
QOF95:

OF %5

OF 35

aFS %

aFa?.
OF3a;
OFFn:
QOFFE:
OFaG:
OF &3
OFAS:
OF &k
OFAS:
OF AR
OFAE .
OFBQ:
OFB3:
AFES:
OFBEa:
OF Biy:
OFBC:
QFBE:
QFBF:
QFC1:
AFC3:

16

A

Al
g4

Ea
no
)
Fo
A

Doy
AS
ce
1}
Fo
a8
i8
A3
ad
0

na
oo
AT
ig
&3
i

ca
a3
24
ag
&0
18
&0

B

Ca
10
20
ng

50

Fo

BQ
co
g
EZ
ED
B
=240

el
ar
ne
oz
%0
a1

g3
a4

a7
Fa
o9

F?
B
o1

OF
ac

s

EQ
OF
aF
EQ

OF

&2
b=
354
355
S04
257
828
359
SE0
-1}

353
345
547

549
370
571
572
573
ava
ara
BT
=TT
=7e
= g

581
1=
583
Sa4
585
=111
=87
88
=B

91

594
595
594
597
398
599
&00
a1

i
&5
il
al7
adg
&H09
&10
&all
el
413
&ld
&15
alé
&a17
&18
&1
&0
&l
&22
=]
L2

PAGE

R

FIMDVAR LA
LOE
Lo
aTK
ETA
CPY
HHE
CHP
BEQ
LD
CHP
EME
LDy
MY
CHMP
BEG
DEY
CLC
LA
ARG
BCC
TMX
BME
ERK
LA
cLC
afc
LOY
BEC
Iy
5TaA
BTY
BEC
RTS
fLg
RTS

FHOLP X
FINOLPE

LoFPFH

MOTIT

FOUNMDS
AlMYP TR

ANJNOME

HNOTFND

VARTAR
YaRTAD+1
w0
LOWTA+1
LOWTR
ARYTAD+1
LOFFM
ARYTAR
MOTFMD
VAR MM
(LOWTR) . ¥
MOTIT
VaRMNAMS |

(LOWTRY . ¥
FOUNDE

LOWTR
.7
FINDLP

FMOLPY
L
LOWTR
LOWTR+1
ATJNONE

WARFMNT
WARPMT+1

S S R S T T T T T,

# GET USR MNAMES FROMs
# HIE CalLL LINE AND =
= UBE THEM INSTEAD =
# OF THE NEFAULTS *
# THE USER ENTERS -
# THE MAMES [N FIXED#
# POSITIONAL ORDER =
# A4S FOLLOWS -
# T ML XE. WY =
LI L IIIIEEEE R T rees
PAGE
USHRMANS EGL =
LDE WF
DFLTS L& DEFALT, X
STA VMAMTAR, ¥
NEX
BRFL NFLTS
JER CHEGOT
OMNE =-+3
RTS
SR ISLETC
BCC GETLTR
SETI1ST JER STORIT
BEG UMAMRTS
ISTaAlL «JER FAYCHGET
BCC SETIHD
JER ISLETC
BES SETIMN
CHPF #82C
OHE ISTall
METXE TN
CPX W7
BES UNAMRTS
GETLTR JER MYCHGET

X: A SET P
i OO CARRY TOQ HI
A SET MW

i INSURAMCE!

GET MEXLT CHR

EXIT:, EMD OF STHAT
A LETTER?

MO, IGMORE IT

¢ YES .

NOT COMMA,

UEE

GET MEXT

RIGIT O

A& LETTER™

YES: USE

NO: & COMMa ~

I GHORE

sl COMMA SAYS MO 2D
AaM I DOME™

i YEP

FIMD A& LTH

TR OROWOWOW OB M OW WM MWW W MWW W WM W

d b d 4 4 4 4 dAA

& U U U A & 4 A N

d - 4

PO

QFCé
aFCe

GFCH:
GECD:
OFCF:
F DO

oFm

oFDA:
OFD&:
oFna:
OFNE:
oFnn;
OFDF -
OFEL:
OFES:
OFE&:
OFET:
OFES:
OFEA:
QFEMN:
OFEF:
OFFO:
QFF3:
OFF5:
QOFF&:
aFF T
OFFB:
OFF A
OFFLC:
OFFE:

#44 SUCCESSFUL ASSEMBLY: MNO

mn
EQ

Fa

EDR
E7

Fa

£
E2
Fo
FD

o7

=1u]
8o
ano
ao

EQ

QF

aF

aF

ac

a0

&S
&2
&27
&8
2T
&30
531
&3
633
&34
&3
&35
&37
38
&3F
&40
&41
sdz
43
&44
&45
4o
a4 7
&48
&49
&350
a5l
&3d
£33
& 54

SET2MD

BLANC

UNARRTS

STORIT

MYCHGET

NEFALT

JSR
BCS
CHP
BNE
INX
CLW
BVC
<SR
BEG
«JER
CHP
BNE
BEG
JSR
ONE
RTS
InX
ORa
STa
CRX
RT3
-JSR
BME
PLA
FLA
RTS
nFEe
nFe
nFR
FBE

ERRORS

ISLETGC
SET15T
wEZC

GETLTR

NETK
STORIT
UMAMRTS
MYCHEZET
LL T
SEANG
ETLTR
MYCHESET
UN&MRTE

HEED
VMaMTABR. X
w7T

CHRGET
w4

S04, 880
SCE. 580
e, =80
*09. s80

i & LETTER?
¥YES DO MEXT ORE
i A COMMa 7
i MO, IGNORE !
i YES SKIP THIS MARE
i ALY S
| TAREMN !

i I8 1T A COMMA™

i MO REEF LODOK 1rG

i YES. BEGIMN AGAIN
FET MEXT

i FIND EMD OF ETHT

i HJUST IW CASE

MUST BE QN

i GET CHR
i NOT EMD OF TEXT

: CLEAR 15T LEVEL RTE

+RTH TDO CALLER OR HIS ChAlo
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UTILITIES

oo 1 =

(elulelu] 2 #VARIOUS BIT PAD HI=-RES ROUTINES

Q000 4 #=BY DAVE M. LINCER

Q000 4 #COPYRIGHT APPLE COMPUTER CO.

Q000 5w JUNE 1979

ilelalap b =

&000: T CRG S&000

&O00: i 08 #2000

&OO0: F HBASL EGU 00

&000: 10 HBASH EGU 301

&000; 11 HMASK EGU w02

S300; 12 ITER EGU €03

&000: 13 ¥OL EQU S2FF

&S00 ; 14 XOH EGY sIFE

&000! 15 Y0 EGU $2FT

&000; 14 FLSL EQU S2FC

SO0, 17 FLGH EQU s3IFD

&000: i8 XL EGU FLGL

&000: 19 ¥H EdY FLGH

SO00; 20 #

&000; 21 #WHITE PICK OFF

S000; o=

&000: 8a 23 WHITE TEA SAVE X. ¥ amnh IPG

aldl: 48 4 PHA

addd: F8 25 Tra

&003: 48 24 PHA

&004: a2 O3 27 LOE ®%3

S004: OS5 OO 28 SLP LO& ®00. X

a008: 48 =% FH&

S00%: CaA i n ) DEX

&00A: 10 FA 31 BPL SLP: IPG BAVED

&00C: AD FF 02 32 Lha xOL SELF MODIFY

S00F: B0 33 &b k) 5TA PREL BCC IMNTD BCS

&012: BD 71 &0 24 5TA PRER

&015: A% OO 35 LD& #&00 INIT WY REGS

e01l7: BED FD 02 i STA Y0 TO WWPPER LEFT

ad1A: BD FF 02 ar STA ¥OL W/WD BITE DM

&010: B0 FE a2 368 5TA XOH

s020: Bh FC 02 aw 8Ta FLEL

&02%: BD FO 02 40 3Ta FLGH

&026: 20 C3 &0 %1 J3R HFOEN FIRST TIHE

&02F: AE FF 02 42 BLOOF LnY ®OoL NEXT TIME ORNLY

s02C: AC FE O2 43 LOY X0OH CHANGE ¥ &

&02F: 20 ED &0 44 JSR XPOG HMASH

&032: D1 OO0 453 Lha {(HBASL.Y no aM

&034: 25 02 B AND HMASK HECRMN & X.Y

&03&; 8% 03 e 5TA ITEH SAVE DIT

&038: FO 02 48 BEG ITIOFF 7

S038: &% 01 &7 LA #801 HNOFE

&03C: 1B 50 ITIODFF CLC ¥up

&030: &0 FC OZ 31 AL FLGL IME FLG CNTR

4040: 80 FC O et STA FLGL BY BIT OM

&043: 2% 00 53 Al w00 i CARRY FROM LOW a&DD

&045: &l FB G2 L] AL FLGH i I8 ALDDEDR TO FLGH

&045: B0 FB 02 - BTA FLOH

&04@: Al FC 02 4 LA FLGL IS THERE MORE

s04E; CF 02 57 CHF Es0 THAN 2 BITS OmM

&050: AD FB 02 =8 LD& FLGH 2 BYTE TEST

&0%53: EF 00 L SEC #8000

&033: 90 OA &0 PREL BCC LMNI2D CS FOR NEL WHITE

L5037 a5 63 &1 LD& ITEM BIT™

5059; DO 04 a2 OHE LN130D OmM7

&05H: 20 02 al &d JSR CLER Md: OFF

&OSE: 4C 73 a0 b JHP METX HMEXT HWORI POE

ad&l: al FC OR &3 LNL3O LI FLGL [S ANY ONT

&044: OR FBH 02 &b ORA FLGH

50567 FO 08 57 DEGR IFG 18]

H0&F: AS O3 &8 LbA ITEH YES AND IF

&0568: DO O& &% BME NETX I=1 THEW OK
H8

LT R R T T T T T T

d d 4 d L 4 4 d 4 adsdAAM

& UL Ul 4

d - 4

AR

ehall
G070
&073

&07 &

&078

&0OTH:
&OTE:
&0B0:
&0B3:

&L0BS;
&087:
GOEA:
&OBC
&08r
wld®1;
&0F3:
BT E:

&090:
&0%E:
&AL -
E0E g
GOAT:
-1l ToH
&0AN:

FT
FE

co
g

ad
aqg

o1

@i
21

oo
o1
iF
40
a1

040
03
=3
g

oz
oz
o2

o2

a2
a2

&1

Qi

o2
&l
o=

&0

a2
02
o

101

105

169
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
12&
127
128
129
130
131
132
133
134
135
138
137
138
ian
140
141

IFG

METX

TESTX

FRERZ

MNETY

RET1
RLP

w

#+HPOEN HRES
#READ ABOUT
-

HPOSH

HPS

LIFO3

STHA
ST
INC
EME
INC
L&
CHP
LA
SBC
BCE
LI
CHP
LA
SBC
BEC
JSR
LIk
ETa
BETa
EThA
STA
NG
SR
LI
CHP
BCS
TP
Lo
PLA
ETA
INK
CPX
BNE
PLa
Tay
Pl
TAK
RTS

BIT POSM ROUT

ELSE IERQ
FLAG

INC CHNT FIRST
THEM TEST

I HIGH

£ BYTE TEST
FOR XPOS=

7% OR

118

IF QK ELSE
END OF X LOOF
MAKE SURE TO
CATCEH LABT
WHITE OR COLOR
CE FOR DEL COLR
CLEAR OUT
RESET X AND
FLAZ

THEN INC ¥O

REPOEM

AND TEET

FOR Y=si¥i

WE "RE NDnE

WO CONTINUE (LONWG BRA&MIHI
BRING BaCH alLL

IPAGE

AMD XY

THIS CODE IW UTILITY ROM MANUAL

LIA
Lnx
LY
PH#&
AM
STaA
LER
LER
OR&
SThA
PLA
STA
AsL
ASL
AsL
ROL
ABL
ROL
aSk
ROR
LIk
AN
DR A
5TA
TLA
CPY
DEG
LY
ADC
INY

¥
oL
XOH

L1 eu]

HEASL
'y

&
HBASL
HBASL

HBASH
&

A

&
HEaSH
&
HOASH
A
HEASL
HEASH
8 F
L L E TN
HOASH

L2t
HPOSHNS
#8920
LE L

THIS ENTRY OMLY
COMPUTEE ¥ & HMASK

19



&HOF T
&HIOF R
&OF T
&0EC
&HOFF
&l
LA L
P L=
& 102
& O
b i
E- et
& 109
i 1 0C
& 1 OF
&lld
&11%
&a118
H110

4llE:

bl
&1
A1
L1324
&127

LR

&l

&12F:
il 3
&35

&138

&1 234

413N
&1 3F
Aldal
alad
ala&F
al4g
&148

Al el
E148:
&l4ab:
&14C;
&14F;
&14F:
&l4F:
&l4F:
&14F;
&14F:
&14F:
&laF:
S14F:

b1 4F

&14F:

S14F

Gl4aF:
&laF:

&laF
b14F
&1AF
&150
&l 31
R =N
AL
-2 B=1-1
137
1
&1 30
&1 30
&1 5F
Sl
&l&d

120

E®
o
Ay
i

.14

o1
o
10

98

Ad
a8
A
49

EL]
Aty
2 bl
L

L)
Jo

or
Fb

aF

-
-

elv)
a1
o0
a0
ol |
OO

(el |

o

-
-

o2
o2
a2
g
O

o2
o=
a2
a2
aZ

o

o4

40

142
143
144
14%
144
147
148
149
150
151
152
183
154
155

137
138
15%

1&1
lag
163
144
143
1dd
1&47
158
149
1o
171
17d
173
174
17s
17&
177
178
179
180
181

laa
i83
184
185
1B&
187
188
1g%
150
171
192
193
194
195
174
1%7¥
178
199

=01
=02
203
=04
205
Z20&
=207
=08
20%
=210
211
=i2

#CLER CLEAR

#+HIRES PICK

#HIREE PICK

SHC Wa7

BCS HPOSMI

Tax

LA MEKTBL-24%. X
B5TA HHASK

RTS

BACK FLG+1 BITE

SEG

Lha x¥ou

SBC FLGL

5Ta XL

LD& X0

SHC FLGH

ETA EH

LDE XL

LOY XH

«J3R XPOE

LOA HMASK

EOR #%FF

AMD (HBASLI.Y
ETa (HBASL1.Y

Loa XL
ANC #3801
cHP 0L
L& XM
80C XOH
INC XL
BNE XOW

INC XH
BCC CLOP

LA #%00
S5Ta FLGL
S5TA FLGH

HMASH LIOEUP TaBLE

DFE w01, %02, %04, 308
RFE ®10. 820, $40
FAGE

STUPID PICK ROUTINE

FOR COLOR BET i
FOR COLOR BET 2
FOR PURRBLU
FOR GRMLORG

EQu #2FE
EGF $2FF
EGU %00
EGU D1

OFF

TYA
PHA
LDA ALL
P&
LA AlH

LOY #%00
STY alL

LA Wea0
S5Téa AlH

Lha fallyr. ¥
EOR aLTH
OH1 OWBYT

FIND XO-FLG
DOUBLE BYTE

WITH RESULT Im 2L, xH
SETUP FOR XPOSM

NELETE THE BIT
& ¥. HMASK
oM LIME HBASL

FaAlE OUT TEST 50
THAT

WE OMLY GO TO
XO=1

MOW IMC XL XM
CONT IMNUE

ODONE CLEAR
FLAG

AND RETURN

SAVE Y. X AND IPQ
®#00
01

SET INDEX
SET IPG CTRS

TO BEGINNING OF
PICK UP BYTE
CHAMGE SETOIT
IF RIGHT SET

N OA M A d WM WA A A dAdA AN

IRIRIIF,

&

L}

OB R R W W W W R W OMOW oW WM WM WM WD
-

TR

il by
&1 &8
bl s
Gl &
alahl
&1 70
s172
&1TE
&176

&l

&1TA

Gl7C;
L1T7E:
H180:
old=:

G184

&184;
&188:
alg9:

&188

S1BC:
E18E:
&1EF:
&1%0:
a131;

ass SUCCESSFUL ASSEMBLY:

A
Fo
AS
T}
Al
BO
49
21

¥1

A
ce
A5
E?
Eé&
na
E&
30
=12
an
&8
a5
&5
Al
50

gule)
0]
ad

FF

a2
7F

FF
ol

o2
o1

o1
i

al.d
214
13
£l
217
218
=1%
220
221

b=
=23
224
225
2
227
=28
229
=J0
a1

=32
=33
234
235
=36
37

LA
BEG
LDy
LSR
LA
BCS
EOR
AMD
STA
[ ]
cHpP
LI
SBC
INC
BNE
IhC
BCC
PLA
5TA
PlLa
ETA
PL#
TAY
RTS

w00
STOR 1
Al

L]

COLR
STOR
WETF
ialLY: Y
TALLY: Y
All
WEFF
alH
WE5F
all
CHLOP
alH
LiOe

AlLH

ALL

FAGE

MO ERRORS

WRAONGE SET CLR BYT
ALWAYES TaREM

ARE ON ODD OR EVEM
BYTE? THE CaAREY HKENDHE
IF EVEN THEM
SHIFT ELSE STOR
SHIFT MASHK

WIPE OUT EXTRA

aMD STORE IT

FOTOD MEXT BYTE
HWITH TEST FOR

ENDT OF HSCRN

i ®SFFF 1}

CC OM padT EMND
RETURN ¥ AND IPG



b3
b2 AppENDIXE
1 SCHEMATIC DIAGRAM

TaamMm ™M mmm

123




@iapple computar inc.

10260 Bandley Drive
Cupering, Califomia 95014
408 9961040



	gt01.gif
	gt02.gif
	gt03.gif
	gt04.gif
	gt05.gif
	gt06.gif
	gt07.gif
	gt08.gif
	gt09.gif
	gt10.gif
	gt11.gif
	gt12.gif
	gt13.gif
	gt14.gif
	gt15.gif
	gt16.gif
	gt17.gif
	gt18.gif
	gt19.gif
	gt20.gif
	gt21.gif
	gt22.gif
	gt23.gif
	gt24.gif
	gt25.gif
	gt26.gif
	gt27.gif
	gt28.gif
	gt29.gif
	gt30.gif
	gt31.gif
	gt32.gif
	gt33.gif
	gt34.gif
	gt35.gif
	gt36.gif
	gt37.gif
	gt38.gif
	gt39.gif
	gt40.gif
	gt41.gif
	gt42.gif
	gt43.gif
	gt44.gif
	gt45.gif
	gt46.gif
	gt47.gif
	gt48.gif
	gt49.gif
	gt50.gif
	gt51.gif
	gt52.gif
	gt53.gif
	gt54.gif
	gt55.gif
	gt56.gif
	gt57.gif
	gt58.gif
	gt59.gif
	gt60.gif
	gt61.gif
	gt62.gif
	gt63.gif
	gt64.gif
	gt65.gif
	gt66.gif
	gt67.gif

