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The Graphics Magician contains machine language animation routines that
use the same techniques as most of the popular Apple arcade games. Three
animation editors let you design your figures, their paths, and assemble
animations with up to 32 independent objects. Also included is a hi-res
picture/object builder that lets you store hundreds of 100-color pictures
on a single disk and recall them quickly from your own programs. This capa-
bility is useful in designing adventure games, educational software, and
other programs requiring a multitude of graphic images to be quickly and
easily accessible. Plus, a new shape editor greatly extends the capabilities
of Apple shape tables with multiple colors and angles that are preserved
on scaling. All design of graphics is done through menu-driven editors; to
use in your programs, just attach our machine language routines. The entire
package is designed to be easy to use for the beginning programmer, yet
flexible enough for the most advanced.

Requires a 48K Apple Il with Applesoft and a disk drive.

Apple Il is a trademark of Apple Computer, Inc.
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The ‘enclosed product is supplied on a disk that is NOT copy-protected.
It is our intent to make this product as useful as possible, and we feel that with
applications software the ability to easily make your own backup copies is
a great asset. We ask that you not abuse our intentions by making copies for
others. The result of such activity only helps promote the unfortunate existing
situation of most software being protected, and, in our opinions, less usable.
We hope that commercial success of non-protected products such as this one
will signal other publishers that copy-protection is not necessary for a product’s
survival and help reverse the trend in protected applications software.

Although this policy may be more consumer oriented than most software
publishers’, do not mistake our intentions as meaning that we will not act to pro-
tect our copyrights of this manual and the programs on the enclosed disk. We
consider this package to be one of the best available, and we will take what-

~ ever action necessary to protect our legal rights. We have several mechanisms

for tracing copies and we will use them if needed. Please act conscientiously
so that we can say that such precautions were not even necessary.
We hope you find many hours of enjoyment and use in this package.

Sincerely,

,/V[M(LLJ @[czms(a

Mark Pelczarski
President, Penguin Software

.

All programs and documentation included with “The Graphics Magician” are copy-
righted, 1982, by Mark Pelczarski. No part of this product may be used in any other
product for sale without signed permission.

Apple Il is a registered trademark of Apple Computer Corporation.
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Overview

The Graphics Magician has three sets of programs in it: the animation system,
the picture/object system, and the ‘“super shape” system. Each has at least
one editor associated with it, and each has machine language subroutines that
allow you to control graphics from your own programs. To fully use the routines
in The Graphics Magician you will have to do some programming of your own,
although for any of the routines this can be as simple as a three line program in
BASIC. The Graphics Magician is meant to be a programmers’ tool, giving you
the capability to create professional graphics in your own software. It is de-
signed to be easy enough to use by the beginning BASIC programmer, but it
also has a vast amount of flexibility for the most experienced machine language
programmers. The same machine language graphics routines included in this
package are being used in dozens of commercially marketed software products.

The exact applications of this package are for (1) incorporating smooth 2-
dimensional animation in programs, with multiple figures moving simultaneous-
ly and independently, (2) creating multicolored pictures and objects in a form
that allows them to be stored in minimal space, for programs requiring hundreds
of graphic images to be quickly accessible from one disk, such as adventure
games and educational products, and (3) extending the power of Apple’'s shape
table concept. If your application is more in the graphics design area than
in programming, we recommend our other two graphics products, The Complete
Graphics System and Special Effects.

In using this manual, each section contains first the basic information
necessary for using the graphics routines, then gradually covers more technical
information and suggestions for more advanced use of the software. Beginners
wandering into those sections may find parts of them a bit bewildering at
first, but once the initial use of the routines is mastered, the other pieces will fall
into place and their potential value become apparent. As with all programming,
experiment and practice...

Be sure that you do send in your registration card so that we can inform you
of any updates to the software as they occur. We have updated our past pack-
ages several times when we’ve found improvements and additions that could
be made, and your registration card is the only means through which we’ll con-
tact you about these changes. When you buy our packages, this update service
is part of what you receive automatically.

If you call with questions regarding this product, be prepared to provide the
registration number stamped on the inside cover of this manual. This is the same
number that is encoded on your master disk.

Backup Copies

All of the machine language routines in this package are accessible for use
in your programs. The entire disk may be copied with any standard copy pro-
gram. We recommend that you use a backup copy in your work instead of the
original, since you cannot write on the master disk and it is much more easy
to use a backup disk for your data files.

Licensing

Any of the routines may be freely used in your own programs. If the machine
language routines or reasonable facsimilies are included in any other product for
sale, a license must be obtained with the author of the routine through Penguin
Software. We are interested in the possibility of publishing software created
using these routines, so if you have something that may be of interest, give us
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Part One
The Animation Routines

There are four machine language animation routines included in this package,
each giving a slightly different result. There are also three different editors used
for the animation routines: a shape editor (no relation to Apple shape tables), a
path editor, and an animation editor. The shape editor lets you design the objects
that you want to move around the screen, the path editor lets you design the
paths in which the objects wiil move, and the animation editor allows you to put
together the animation type with up to 32 objects and associated paths, creating
a block of machine language code and data that’s ready to be loaded into your
own programs. The routines can then be called for performing the animation
from any program, with a wealth of information accessible along the way.

Technically, How it works

The design of the animation system is based on the concept of ‘“‘pre-shifted
shapes’’, which is actually a descendent of character graphics. The hi-res screen
corresponds to an area of memory in the computer, and fast animation is the re-
sult of being able to store the right thing in the right location at the right time,
quickly. Character graphics involve storing a given bit pattern in a set of lo-
cation in memory. For example, the letter ‘C’ when it appears on your screen is
the result of 8 bytes of information being placed in the proper screen memory
locations. Hi-res character generators, such as the one in The Complete Graphics
System, or Synergistic Software’s Higher Text, do precisely that task. Alphabets
are stored as bit patterns, and the hi-res character generator puts those bit
patterns in the proper memory locations.

The problem with character graphics is that the basic memory unit for storage
is a byte. On the screen a byte shows as a horizontal set of seven dots (seven
bits corresponding to points being on or off, and the eighth bit as a color flag--
more on that later). Vertical movement is easy...the bytes with the dot pattern
of your figure are just moved up or down one screen row. Horizontal movement
causes a problem, though. When a byte is moved over one position, the asso-
ciated figure moves seven dots! To move in smaller increments, the bits within
the byte have to actually be shifted over a certain number of places into the
next screen location, which is time consuming and messy.

The solution is pre-shifted shapes. For every figure created, seven facsimilies
are stored as bit patterns in memory, in your shape table (remember, no rela-
tion to the shape tables Apple told you about). The bit patterns are the same,
except each one is shifted over one position with respect to the byte boundaries.
That way fast character graphics can be performed with totally flexible hori-
zontal movement. There are other speed tricks mentioned later, but this is the
basis of the truly fast and smooth animation you see in good, professional
programs. -

How Programs Use the Animation

There are a few levels used in creating the animation effects. The first is a
routine that puts a designated shape on the screen at a specified location.
The second is the real animator, a routine that handles up to 32 independent
objects and moves them along their appointed paths. Each time the animator is
called from your program, all active objects are moved one step along their paths,
location and collision information is updated, and a return is made to your pro-
gram. The simplest program using the animation routines would load the anima-
tion information, call the animator, and then loop back up a step to keep calling
the animator. To make things interesting before you loop back up, you may want
to do such things as check the keyboard or paddles, check the collision and
location tables, change paths, or activate and deactivate objects. But that’s
where your creativity comesiin...

The Four Animation Types

There are four animation routines included, each with various advantages
and disadvantages. Because of space requirements, you cannot easily mix and
match the types, so you should choose the one that best suits your needs.
The types are block move, block move with page 2 for background, draw and
save background, and XDRAW.  This section describes some technical differ-
ences and should only be skimmed lightly by the beginner.

The major advantage and reason that you should usually use block moves is
that an erase cycle is not needed in that mode. A typical animation loop goes
draw-update-erase-draw-update-erase... The block move only uses draw-update-
draw-update, and so on. When shapes are created for use with the block moves,
a border the size of the maximum move must be left around the shapes. This
border should be black in most cases, although colors may be used when the
page 2 background option isn’t used. The border acts as a self-eraser, removing
the old image as the new one is put on the screen. It also eliminates flickering
that is associated with the erase cycle.

The regular block move routine will draw on page 1 or 2. The background must
be the same color as the border you leave around the shapes when you create
them, as the border becomes the background (shapes used with block move leave
a trail of their border color). An alternate block move routine lets you load in your
background scene on both page 1 and page 2. Animation is done on page 1, with
page 2 used for reconstructing the background (technically, the shape is OR'd
with page 2 before it is stored on page 1). The border of the shape in this in-
stance must be black with the high bit off. If, when drawing your shape, you
refrain totally from plotting points on your border you'll be okay. The dis-
advantages of using page 2 for background are that 8K more is taken from your
available storage, and you have more color considerations to worry about. Speed
is virtually the same in both block modes.

The other two modes of animation both require the erase cycle. “‘Draw with
béckground save” swaps a figure with the background that's on page 1, putting
the background in a buffer. Between updates, it restores the background be-
fore starting the cycle over. It is, however, a convenient way to save the back-
ground without dedicating 8K of storage to it (as in the block/background mode).
The background buffers used in the draw/background mode are 256 bytes for
each object. In the worst case, using 32 objects would consume the same 8K
required as in block/background. Every other case uses less.
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The other method is the XDRAW routine. In principle, it works the same as
the Applesoft XDRAW command; it reverses the current status of the screen. It
uses the pre-shifted shapes as opposed to Applesoft shapes, though, and is
much faster. It does require the erase cycle, but it also preserves background
with no extra space taken.

An additional advantage of the two routines that use the erase cycle is that
a collision table can be kept of objects that hit each other. Because the block
method doesn’t erase, a shape is constantly colliding with itself, making colli-
sions with other objects impossible to detect. The block/background mode does
take advantage of the collision table to flag collisions of an object with the
background, but not with other objects. All four routines give you constant
access to actual x, y locations of objects and their positions within their de-
fined paths.

Note: with the ‘draw with background save’ animation, objects that collide
with each other will not restore the proper background in normal animation.
See the technical section for how this can be averted.

Table of Animation Types
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The Shape Editor

Creating a Shape - The Easy Way

To enter a shape, from the main choices select to run the shape editor. The hi-
res screen will clear, seven orange line segments will appear along with seven
flashing dots (four across the top, and three across the middle of the screen),
and the text window will display the information shown in figure 1.

The first row of information tells you what single letter commands you can
use. The next row tells you whether the high bit is on or off (more on that later),
whether you are plotting in even columns, odd columns, or all (again, more later),
and your relative x, y position within the shape.

The I, J, K, and M keys control the movement of your cursors (flashing dots)
up, left, right, and down, just as they appear on the keyboard. Why seven
cursors? Because when you are creating a shape, you are actually creating seven
separate pre-shifted versions of the same shape. Each cursor operates on one
of the seven shifts. They all move together; when you press ‘M’, all seven cursors
move down one point. But here we come to another of the tricks that can be
used in animation. You've all seen games like Super Invasion, Apple Panic, Alien
Rain, and Space Quarks, to name a few, where as the shapes move, they animate
within themselves. Legs move, eyes - shift, antennae swirl, wings flap...By
slightly modifying each of the seven shifts of a shape, you can make a man’s legs
or a bird’s wings appear to be moving in the finished product. Objects moving
vertically use the same shifted shape and won’t animate within themselves,
but any horizontal movement causes a different shift to be used, and if the shift
was modified somewhat, so will the object be. Information on editing the
various shifts appears later. For now, treat them as seven identical shapes.

As you move the cursor around, you can plot points by pressing ‘Z’, and
erase points by pressing ‘X'. If there's a large section to be plotted, ‘Q’ locks
plotting. Likewise, ‘W' locks erasing. To get out of either locked mode, press
‘Z' or ‘X, or lock in the other mode.

If you are going to use a block method of animation (skipping the erase cycle),
be sure to leave a top and left border around your object. In most cases, your
border should be 2 units wide. That would leave the point 3,3 as the upper left
corner of your figure.

If this is your first time through, go ahead and create a shape now, not worry-
ing about color or making changes within the various shifts. Leave a top and
left border of 2 points around your shape. When you get a figure that looks like
anything (a blob will do), move the cursor to the bottom right corner of your shape
(try not to leave a trail of dots as you do so). Check the x, y coordinates so you
know the width and height of your figure, and add 2 to each to allow for the
bottom and right borders. The next step is to compile the shape, so that it's
stored in memory in an animatible (is that a word?) form. Type ‘D’ for ‘tempor-
arily done’, and you’ll get a new list of choices which stand for Edit, Compile,
Animate, Save, Load, New Shape, and Menu.
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Figure 1- Shape Editor Text Window
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Compiling and Saving Your Shape

To compile your shape, type ‘C’, then enter the width and height as computed
above when prompted. Shapes must be compiled before being animated or
saved. If you go back and edit the shape, you'll have to recompile it if you want
the new version kept.

IMPORTANT NOTE: Yes, there is a maximum size for your shape. The number of
bytes taken for each shift must be less than 255. (Shapes that size will take a
combined total of 1.75K of storage). To compute the number of bytes, the number
of bytes tall is the same as the height (each byte is one unit tall and seven units
wide). Thle width, in bytes, can be computed from this formula, given the width
in dots (the number you enter when compiling):

INT((W + 12)/7)

That is, take the width in dots, add twelve, divide by seven, and round it down
to the nearest integer. To find the total number of bytes for one shift, multiply
the height by the number of bytes wide. This is the number that must be less
than 255. From the way it's derived, you may notice that any height added to
a shape generally increases the memory requirements much more than additions
in width, and any additions to the width reaching the numbers 9, 16, 23, 30, 37,
44, and so on, add an entire new column of bytes. Size, by the way, does play
a significant part in speed of animation, as you will learn by experimenting.

After you've compiled your shape, you can try your first test of the animation
routines by pressing ‘A’. This does a test animation of your shape across the
bottom of the screen and back.|Paddle zero controls the speed of the object

as it moves back and forth. Note that the test animation is done in XDRAW
mode, so you'll be able to see firsthand the flicker effect caused by the erase
cycle. The reason we didn't dazzle you with the block animation mode here in
your first exposure is that we couldn’t assume that every shape you ever create
will have borders. Alas, the lack of such a border would cause unsightly paths
left behind if we didn’t use one of the erase cycles. When you get tired of watch-
ing your blob go back and forth, press a key to go back to the options. If this is
your first attempt, use the ‘S’ (save) option to save your shape on disk, then
press ‘M’ to go to the menu and skip ahead to the chapter on creating path
tables. When you press ‘M’, it will ask you to verify that you want to lose the
current shape. If you saved it to disk, you're safe, so proceed.

Creating Shapes - More Detail

Assuming you've had your first taste of the entire animation system by now,
you're probably ready to try ever more sophisticated things with shapes. There is
more. Your first shape was probably all white. Here’s where it helps to learn the
actual layout of Apple’s hi-res colors.

A byte of information stores seven dots and a color flag. There are really
only four colors (plus black) that appear on the Apple screen, and only two can
appear in any given byte, or set of seven horizontal dots. Green and violet go
together, and so do orange and blue. When the color flag (high bit) is off, dots
within a byte appear green and violet. When the high bit is on, they appear
orange and blue. Even columns of dots always show as violet or blue, and odd
columns show as green or orange. You get the appearance of white when con-

‘secutive dots are set, combining violet and green or blue and orange.

Armed with that bit of information, the answer is yes, you can have as many
colors in your shape as you want. You can draw a man with a green shirt, one
blue pant leg and one orange pant leg,with his head and hands white, and shoes
violet. The only thing that will cause you problems is trying to mix horizontally
between the two groups of colors, such as orange next to violet. Vertically, you
can do anything you want. Over larger areas, for example, alternating horizontal
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