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OVERVIEW

The Keyword Graphics Package, or KGP for short, is a 6502 machine language
program that extends the command repertoire of PET BASIC to include over Ei graph-
ics commands for the Micro Technology Unlimited Visible Memory. Besides being much
easier to wuse and understand than previous software packages for the Visible
Memory, it is much faster since manipulation of the 64,000 picture elements in the
display is done at machine language speed.

For example, if a solid vector between the coordinates 35,21 and 1T, 7348
desired, the BASIC statement:

130 LINE 35,21,117,73
would be inserted inte the user's program (or by omitting the line number, the
vector would be drawn as soon as the command was typed in)., A caption located at
X=220 and Y=123 could be generated simply by coding:

710 MOVE 220,123

720 CHAR "MARKET INDEX"
In addition the package provide: some peowerful advanced function
other grapnics packages such as automatic coordinate transformaticn
lation and scaling), solid or dotted lines, Kkeeping track of up te U4 different
"display windows", subimage definition, and even a "scroll" command to facilitate
the programming of animated displays.

1,1 GRAPHIC DISPLAY CHARACTERISTICS

The MIU Visible Memory is the graphics display device used by this scftware
package. The display itself is very simple in concept consisting of 64,000 dots
arranged in a rectangular array 320 dots wide by 200 dots high. Each of these dots
may either be white (or green with the newer PET's), in which case it shows as a
small point of light; or black, in which case it does not show up. Graphic figures
are typically drawn by turning dots on to approximate the figure's outline which
means that the figure is white against a black background. A simple command is

provided for "drawing" black dots on a white background instead if the user prefers
that mode of display.

With the Visible Memory installed, there are actually two sources of video tha*
can be displayed on the PET screen. While programzing, the user will want to see
the normal PET character display. While runrning a graphics program, the Visible
Memory should be shown instead. While debugging, it is convenient to be able to
see both images superimposed (K-1008-6 Integrated Visible Memory only). Commands
are provided to rapidly switch between the two video sources with a minimum of
effort.

1.2 PLOTTING FEATURES

The most common use for graphics is plotting graphs and other images from math-
ematical functions or measured data. When the system is initialized, the origin of
the plotting grid (the 0,0 point) is set to the lower left corner of the screen. X
coordinates in the range of 0 through 319 and Y coordinates in the range of 0
are acceptable. For greater flexibility, a coordinate offset can be
which has the effect of moving the origin. Independent X and Y scale
21so be specified which will shrink or expand the image in either or




When plotting, a virtual grid having X and Y ranges of -32767 to +32767 is
actually available. If a figure larger than the visible limits of the screen is
being drawn, the visible part is still drawn correctly. Different parts of the

overall image may be seen by resetting the X and Y offsets and then redrawing the
entire image.

As an added convenience, storage and automatic handling of 4 display windows is
provided. This allows the implementation of split-screen and other multiple
display techniques with much of the housekeeping asscciated with switching among
windows to be done at machine language speed.

Two different kinds of subimage capability are built-in. Subimages are useful
for cases where shapes from a library of shapes are to appear in an image several
times at different locations. Examples include various types of schematic diagrams
and  even ordinary text characters. The '"vector-byte" type of subimage features
ct storage of the shape definition (one byte per line segment) in exchange for

nEact
restricted shape size and line angles. A default ASCII character set encoded in
vector-byte forrm is a standard feature of the package. The T"relative coordinate
type of subimage allows shapes nearly as large as the screen with lines at any

ang.e tc be defined at the expense of doubled storage reguirements,

13 ANIMATION FEATURES

Wnile any type of microprocessor driver stored image display is limited in its
animation capability, two features of this package combine to provide animation
from EASIC nearly as good as dedicated machine language programming. One of these,
the vector-byte and relative coordinate subimage feature, means that entire images
can be redrawn in different locations at machine language speed merely by specify-
ing the new locecation of the subimage. The other is a "scroll" function whish will
nove entire portions of the screen from one location to another without the need to
erase and redraw them in the new location.

Tl HOW TO USE THIS MANUAL

The first part of this manual is devoted to getting the custcmer started in the
use of this package and the Visible Memory. Besides the Keyword Graphics Package
itself, the distribution cassette has two demonstration programs reccrded on it.
It is strongly suggested that at least the first demonstration be run to convince
yourself that the PET, Visible Memory, and Keyword Graphics Package are functioning
correctly. The demcnstration alsc gives an idea of the capabilities, appearance,
and speed that can be expected of the user's own graphics programming.

e user's manual itself is basically divided into two parts. The first part,
whizh 1s sections 4 and 5, is written as a tutorial which not only describes the
grapriics commands in detail but also teaches the reader many fundamental concepts
of computer graphies in general. It should be read carefully by customers
relatively inexperienced in graphics and at least skimmed by more experienced
customers. The second part, which is sections 6-10, can be referred to directly by
gxperienced users for concise descriptions of the commands and other system char-
acteristics. The entire manual is written assuming a good kKnowledge of PET BASIC.
If the reader is inexperienced with BASIC, the PET manuals should be studied in
conjunction with this manual. In addition, machine language concepts and terms
will Dbe used oceasionally. This should not be much of a problem for the inex-
perienced user as only the more advanced functions are involved,
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2. LOADING THE KEYWCORD GRAPHICS PACKAGE

The Keyword Graphics Package is a RAM resident program. Consequently, it must
be loaded from tape (or disk) every time the PET is turned on or the memory it
occupies is used for another purpose. After loading, it must be enabled to
activate the additional BASIC commands.

2:l HARDWARE REQUIREMENTS

The Keyword Graphics Package requires the fellowing hardware:

16K Verison 32K Version
1. PET or CBM computer with 2231 ROM's 1. PET or CBM com,uter with 2351 ROM's.
2. PET cassette to read program tape 2. PET cassette to read prograr tape
3. RAM memory from $0000 tn $3FFF (16K) 3. RAM memory from $0000 to $7FFF (32K
4. K-1007 and K-1008 Visible Memory or 4, K=1007 and K-1008 Visible Memory or
K-1008-& Integrated Visible Memory K-1008-6 Integrated Visible Memory
addressed at $4000, $£000, or $9000 addressed at $3000.
5. K-1007-2 (o0ld PET's) or K-1007-2 5. K-1007-2 (old PET's) or K=1207-3
(new PET's) connector board (new PET's) connector board
24K Veriscn
1. PET or CBM computer with 253‘ ROM's NOTE 1: Systems with new ROM's can
2. PET cassette to read progran tape be identified by cbserving
3. RAM memory from $0000 to $5FFF (24K) the display immediately
4. K-1007 and K-1008 Visible Memory or after power-on, If the
K-1008-6 Integrated Visible Memory first  line reads:
addressed at $6000 or $3000 f#t# COMMCDORE BASIC #id
5. K-1007-2 (old PET's) or K-1007-3 then you have the new FOM's.
(new PET's) connector board
2.2 DISTRIBUTION CASSETTE CONTENTS

The following files are recorded on the program distribution cassette:

1. MIU KGP 16K 16X version of the Keyword Graphizs Package
2. MIU KGP 32K 32K version of the Keyword Graphics Package
3. MIU KGP 24K 24K version of the Keyword Graphics Package
4. KGP DEMO Generalized demonstration program

5. KGP EXDRAW An illustrative figure drawing program
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LOADING INTO 16K PET'S

The following describes how to load the 16K version of the Keyword Graphics

Package. If you have a 24K or 32K PET and wish to use its greater memory capacity,
skip to the next section.

1. Turn the FET off, then on to insure that BASIC is properly initialized.

2. Tne Visible Merory should be connected to the PET and able to run the demon-
stration and disgnostic programs in the K-1007 or K-1008-6 manual.

(V8]

er the command: POKE 53,34 then a Carriage Return. This action reserves

Ty space for the Keyword Graphics Package.

Ent:
mem

4. Enter the command: NEW then a Carriage Return. This makes BASIC "digest" the
effects of the previous command.

un

. Place the K-1008-8 cassette in the recorder and make sure it is rewound. Then
enter the command: LOAD "MTU KGP 16K" and then a Carriage Return,

o

When BAZIC has found and lcaded the file it will print REALY. At this time,
enter tne comrand: NEW and then a Carriage Return. If this is the first tire
the package was loaded, see paragraph 2.7 for instructions on making a backup
copy of the file to protect against loss.

T. Enter the command: SYS3256%34 and then a Carriage Return which enables the
graphic command processor. If the Visible Memory is not addressed at $400C,
enter the command: VMPAGE $6 if it is at $6000 or VMPAGE 144 if it is at $3000.
The XGP is now ready to use., If desired, go to section 3 for instructions on
running the demonstration programs.

(8]
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LOADING INTO 32K PET'S

The following describes how to loa? the 32K version of the Keyword Graphics
Package. If you have a 24K PET or if your Visible Memory is not addressed at
$9000, please refer to the next section which describes loading into a 24K PET.

1. Turn the PET off, then on to insure that BASIC is properly initialized.
2. The Visible Memory should be connected to the PET and able to run the demon-
stration and disgnostic programs in the K-1007 or K-1008-% manual.

3. Enter the command: POKE 53,98 then a Carriage Return. This action reserves
memory space for the Keyword Graphics Package.

L, Enter the command: NEW then a Carriage Return. This makes BASIC "digest" the
effects of the previous command.

5. Place the K-1008-8 cassette in the recorder and make sure it is rewsund. Then
enter the command: LOAD "MTU KGP 32K" and then a Carriage Return.

€. Wnen BASIC has found and loaded the file it will print READY. At this time,
enter the command: NEW and then a Carriage Return. If this is the first time
the package was loaded, see paragraph 2.7 for instructions on making a backup
copy of the file to protect against loss.

er the command: 3YS256%98 and then a Carriage Return which enables
grapnic commznd processor. The KGP is now ready to use. If desired, go
section = for instructions on running the demonstiration programs.

th
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&5 LOADINSG INTO 24K PET'S

|

The following describes how to load the 2LK version of the Keyword Graphics
Package. This version is for those who have expanded an 8K PET to 24K by the
addition of a 16K memory expansion. It is also for people with 32K PET's who have
elected to overlap the Visible Memory with the last BK of PET memory in order to

avoid changing the PET's internal addressing jumpers (see the K-1008-6 or K-1007
manuals),

1. Turn the PET off, then on to insure that BASIC is properly initialized.

2. The Visible Memory shculd be connected to the PET and able to run the demon-
stration and disgnostic programs in the K-1007 or K-1008-6 manual.

3. Enter the command: POKE 53,66 then a Carriage Return. This action reserves

memory space for the Keyword Graphies Package.

4. Enter the command: NEW then a Carriage Return. This makes BASIC "digest" the
effects of the previous command.

5. Place the K-100:-5 cassette in the recorder and make sure i is rewound. Then

6. When BASIC has found and loaded the file it will print READY. At <his time,
enter the command: NEW and then a2 Carriage Return. If this is the first time
the package was loaded, see paragraph 2.7 for instructions on making a backup
copy of the file to protect against loss.

7. Enter the command: SYS256%*c5 and then a Carriage Return which enables the
graphic command processor. If the Visible Memory is not addressed at $5000,
enter the command: VMFAGE 144 for Visible Memory at $300C and then a Carriage

Return. The KGP is now ready to use. If desired, go to section 3 for instruc-

tions on running the demonstration programs.

[9,]



2.6 USE WITH COMMODORE DOS SUPPORT AND OTHER COMMAND PROCESSORS

When enabled, the KGP inserts itself into BASIC and looks at all of the com-
mands entering the system before BASIC does. If a graphic command 1is recognized,
it is acted upon then discarded so that BASIC never sees it. This technique is not
unique however since Commodore DOS Support (alsc known as "the wedge") typically
used with the Commodore disk and other command enhancers (such as the Programmer's
Toolkit) also use it. To prevent conflicts and possible crashes, it is important
that the KGP be loaded and enzbled last in the sequence of bringing up the system.
The procedure to use with the disk wedge is as follows:

1. Follow steps 1-4 of the appropriate loading procedure described in
paragraphs 2.3, 2.4, or 2.5,

2. Load and enable DOS Support according to Commodore's instructions.
3. Complete the KGP loading instructions starting at step 5

4. Any other command interpreter should be loaded and enabled between steps 2 and
3 abeve. (Only the BASIC Programrer's Toclkit (tm) has actually been tested;
proper operation with others is not guaranteed,

2.7 MAKING A BACKUP COPY
In order to protect against wearout or loss of the K-1008-8 distributicn tape
and to optimize reading accuracy on the user's system, it is recommended that a
backup copy be mzade of the XGP the first time it is successfully loaded, After
copying, make sure the extra copyright notice label is sffixed to the copy t
te. To make a copy of the Keyword Graphics Package, do the following:
1. Follow steps 1-6 of the XGP loading procedure. Dc not enable it however.

2. Type the command: SYS1024 to enter the machine language monitor.

3. If a cassette backup is to be made and you have a 16X PET, enter thz following
command : .5 "MTU KGF 16K",01,2200, 4000 then start the tape in record mode.

4, If a cassette backup is to be made and you have a 32K PET, enter the following
command : .S "MTU KGF 32K",07,6200,8000 then start the tape in record mode.

5. If a cassette backup is tc be made and you have a 24K PET, enter the following
command: .S "MTU KGP 24K",01,4200,6000 then start the tape in record mode.

6. If a disk backup is to be made and you have a 16K PET, enter the following
command : .5 "0:MTU KGP 16K",08,2200,4000 backup on drive 0)

T. If a disk backup is to be made and you have a 32K PET, enter the following
command : .S "0:MTU KGP 32K",08,6200,8000 (backup on drive 0)

8. If a disk backup is to be made and you have a 24K PET, enter the following
command : .5 "D:MTU KGP 24K",08,4200,6000 (backup on drive 0)

9. Enter an X command followed by a Carriage Return to return to BASIC.

10. Copies of the demonstration program and EXDRAW may be made in the usual way
since they are entirely BASIC programs.

11, Affix the extra Copyright label supplied with the distribution tape *to th
backup copy.

]



scaling (with restrictions) automatically if desired.

The second program illustrates vector plotting by creating a 31 point star.
Since the string of lines is connected, the DRAW command can be used to draw from
the current cursor position to the next endpoint. However the first endpoint 1is a
special case. To handle the first point, a variable called FP is initially set to
1. As each new endpoint is computed, the value of FP is interrogated. If it is
found to be non-zero (which will only occur for the first point), a MOVE 1is done
instead tc position the cursor without drawing. After the first point is plotted,
FP is set to zerc thus allowing vectors to be drawn between all successive points.

The 31 point star is actually drawn 4 times in different graphics modes (GMODE)
to illustrate their effect. It is first drawn in mode 1 which gives normal line
plotting. Next it is "drawn" in mode 2 which is actually an erase mode since it
draws black lines. Note that when two lines cross and one of them is erased that a
szall gap is left in the other line. This is a fundamental problem of all stored
image (as opposed to refresn vector) graphic displays. ne last twc times the star
is drawn in mode C which is "flip mode™. In flip mode, the state of each point
tted 1s made the opposite of what it already is. Thus on a black background it
duces lines as in mode 1, However when lines cross, the point of intersection
is flipped twice resulting in a gap. Note that drawing the star the fourth time in
e 0 erases it (f. wnite back to black) but that erasing "repairs" the gaps at

11

nis is a very powerful property of flip mode which will be
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