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In addition to double Ili-Res equivalents of the
Hi-Res Applesoft commands, this package offers
many other handy commands.

ouble Hi-Res graphics provide Apple e, Ilc and HGS
owners with a very high resolution display. Unfortu-
nately, Applesoft contains no built-in routines to use this
powerful display mode. DUBLSTUF is an industrial-strength machine
language program that adds full, double Hi-Res programming capa-
bility to Applesoft. Through simple ampersand commands, your pro-
gram can use the full 560-dot horizontal resolution in black-and-white
or 140-dot resolution in a special unrestricted 16-color mode. DUBL-
STUF also offers several new commands, including a super-fast move
routine and a utility to swap any two Hi-Res pages in memory.
DUBLSTUF isn’t limited to double Hi-Res page 1 (S2000-$3FFF):
it can access double Hi-Res page 2 ($4000-SSFFF) and even write
on page 3 (S6000-$7FFF) and transfer the results for viewing to page
1 or 2. There's even a music routine that makes it casy to add tunes
to your double Hi-Res display. To use DUBLSTUF, you must have
at least a Ic or Ile with a revision B or later motherboard, and an
extended 80-column card with its jumper installed. It isn’t necessary
to have the enhinced Ile, as the program doesn’t use any of the 65C02
opcodes. DUBLSTUF is loaded at the bottom of DOS (ProDOS or
DOS 3.3) and occupies 2K of memory (&8 pages). It's compatible
with other ampersand (&) routines; any & command that isn't a
DUBLSTUT command will be passed on to any & 1outine alicady
in place.

INSTALLING DUBLSTUF

To use DUBLSTUF from a BASIC program, just BRUN it as
follows before loading any Hi-Res pictures or specifying any string
variables:
1@ PRINT CHRS(4)."BRUN DUBLSTUF" :DS=CHRS$ (4) - PRINT

D$"PR#3" 'PRINT:VTAB 21

DUBLSTUF will load itself into the Hi-Res page 1 area, move itself
into high memory, fix the & vector to point to itself, and set HIMEM
to protect itself from Applesoft. COLOR is set to 15 (white), SCALE

to I, and ROT to (. The shape table area is set to begin at $99D3.
You (or your program) must do a PR#3 1o iiualize the 80-column
card before using any of the graphics commands.

The initialization process is a little different in Apple's two operating
systems. It DOS 3.3 is running. DUBLSTUF does a MAXFILES]
command. In this condition, DOS 3.3 can’t handle more than one
file at a time; it can’t even do a CATALOG until all text files are
closed. If ProDOS is running, DUBLSTUF uses ProDOS routines
to move its buffers down by cight (256-byte) pages and then installs
itself in the vacant space. Memory space can get tight with ProDOS:
DUBLSTUF can only usc the main memory area up to $8000) for
double Hi-Res storage since ProDOS reserves a minimum of 2K of
buffer space below DUBLSTUE. If limited memory is a problem,
DOS 3.3 is a better choice.

TABLE 1: Double Hi-Res Colors

0 Black 8 Magenta

1 Dark blue 9 Purple

2 Dark green 10 Gray 2

3 Medium blue 11 Light blue
4 Brown 12 Orange

S Gray 1 13 Pink

6 Green 14 Yellow

7 Aqua IS White

ProDOS can access auxiliary memory by using it as a pseudodisk.
You can convince ProDOS to cooperate with DUBLSTUF in the
use of auxiliary memory by using the following program line near
the beginning of your program:

20 PRINT: FOR X 1 TO 7: PRINT CHRS$(4). BSAVE./RAM/
PICTURE " X, " A32000,LS82008": NEXI

ProDOS will then think it has seven different Hi-Res pictures filed

on its RAM disk. and it will be prevented from saving anything else

in auxiliary memory.
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* Figure shows a 128K Apple Memory Map. Numbers in
areas roefer to &M and &S blocks.

DUBLSTUF COMMANDS
Many of the DUBLSTUF commands are identical to their Hi-Res
counterparts, except that they're preceded by an &. Other commands

arc

represented by a single letter following the &. These are the

commands:

1.

&HGR clears double Hi-Res page 1 to black, initializes it for
drawing, and then displays it in mixed mode (text at bottom).
It sets the 80-column mode and sets the color for plotting to
white.

. &HGR2 clears double Hi-Res page 2, then initializes and dis-

plays it in full-screen mode, with 80 columns and color like
&HGR. This and other page 2 commands should be entered only
from a program, not from the keyboard. Program commands
that produce screen output such as INPUT, PRINT. and GET
should not be used while viewing double Hi-Res page 2, be-
cause the BOSTORE soft switch is turned off. Any of these com-
mands will um on 80STORE and causc double Hi-Res page
1 to be viewed instcad. Waiting for a keypress using a WAIT
49152,128: POKE 49168.0 scquence will work fine.

. COLOR= is the same as the Lo-Res color command. Please

note that there's no & in front of this command. Color numbers
and their associated double Hi-Res colors are shown in Table
1. Purists will note that these colors aren’t in the same order
as the double Hi-Res colors given in various Apple manuals.
The actual color you see will depend on the color settings on
your TV or monitor; RGB monitors may show colors different
from the ordinary kind.

. &HPLOT draws a 1-dot wide linc on the drawing page; for ex-

ample, &HPLOT 0.0 TO 559,191. The maximum horizontal
value is 559, and the line may not appear if the selected color
is not the same as the color of the dot being addressed.

. &PLOT is the same as &HPLOT, but draws a 4-dot wide line.

A plotted line will appear solid, but the effective horizontal reso-
lution is only 140 dots per inch and plotting is slower than with
&HPLOT. If the horizontal argument is above 556, some
wraparound to the left side of the screen may occur, In general,
use &HPLOT for horizontal lines and &PLOT for vertical ones.
This sequence is a good example:

&HPLOT 9.8 TO 556.8: &PLOT TO 556,159: &HPLOT TO
9.159: &PLOT TO 9.9

. &DRAW draws a shape in the specified color; for example,

&DRAW | AT 100,100. When DUBLSTUF is BRUN, it ini-

10.

11.

12.

tializes a small shape table at $99D3, consisting of a single star
shape to test the &DRAW and &XDRAW commands. With
ProDOS, this table must end at or before S99FF, but if you're
using DOS 3.3, the shape area can be extended through S9AAS,
for a maximum length of 210 bytes.

. &XDRAW draws a shape in a color that's always the opposite

of its background. &XDRAWing a shape and &XDRAWing
it again will make the background reappear intact; otherwise,
this command works just like &DRAW.

. &INVERSEx makes the whole drawing screen invert itself —

all off dots are turned on and all on dots are turned off. The
drawing color is also inverted. The number following the com-
mand (x) indicates the screen to be inverted. It should be 1, 2,
or 3. &INVERSE!I: &INVERSEI restores the original picture.

. &CLEARXx clears the whole drawing screen to the last speci-

fied color. Again, the x parameter is used to specify screen 1,
2, or 3. COLOR=1: &CLEARI will produce a dark blue
screen. The drawing color will be the opposite of the one on
the screen.
&GRx lets you draw on the specified screen (1-3) without chang-
ing the current screen. If you are watching double Hi-Res page
1, for instance, &GR2 will let you plot on page 2, but you won't
be able to see it until the program changes the viewing screen
to page 2 or swaps the screens (see below).
&Vx lets you view the specified screen page (1 or 2) in full mode.
&V2 allows the viewer to see the plotting that's been done on
page 2. The command doesn't affect the screen initialized for
drawing. Screen 3 can't be viewed.
&Zx initializes the specified screen (1-3) for drawing and zerocs
it to black. It also changes the drawing color to white.
After using the &7, &GR, &CLEAR, &PRINT, or

FIGURE 2: Double Hi-Res Sceen Bytes
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&INVERSE commands, the subsequent screen used for draw-
ing will be the one specified in the command. The screen being
viewed is not changed.

&F specifies full-graphics mode (same as a POKE 49234,0).
This command doesn’t change the screen being viewed.

&T lets you view double Hi-Res page 1 in mixed mode.
&W converts (widens) a Hi-Res picture to double Hi-Res by
doubling the number of dots. This command works only for
screen page 1, which must be cleared to black. Here's an
cxample:

&HGR

EYLIOAD name of picture A$2¢00

The resulting picture on the double Hi-Res screen will look just
like the original picture did on the Hi-Res screen, except for
different colors. The color change is the result of converting
the Hi-Res colors to double Hi-Res colors.

&M moves (duplicates) any 8K block of memory to any other
8K block. The Apple can do this with two built-in MOVE rou-
tines, but DUBLSTUF does it four times faster. The syntax must
be as follows:

&M X TO Y
&M 2 10 1




18.

19:

In this case. a picture will be duplicated from Hi-Res page 2
to Hi-Res page 1. Warning: Whatever was originally on page
1 will disappear.

. &S swaps any two 8K blocks of memory.

85 2 10 1

will make the contents of Hi-Res page | appear on page 2. and

vice versa. It works more slowly than &M, but it’s still as fast

as the Monitor MOVE routines.

For the purposes of &M and &S only. the 128K of available
memory is divided into sequentially numbered 8K blocks; blocks
0-7 reside in main memory and blocks 8-15 live in auxiliary
memory (see Figure 1). There are some restrictions on the &M
and &S commands:

a. Areas 0 and 8 are reserved. Areas 4 and § are reserved for
DOS and DUBLSTUE. If ProDOS is in effect, areas 6 and
7 are also reserved. Attempting to usc these areas will result
in an ILLEGAL QUANTITY error.

b. Because of the complexity of using areas 6 and 14 you can't
&M or &S ro these arcas. However, you can &M or &S
from these areas freely. To save a picture in area | to arca
14, for example, do &S 14 TO 1. You can then get it back
with an &M 14 TO 1 or another &S 14 TO 1.

¢. Moving or swapping between the two bank-switched memory
areas can’t be done: &S 15 TO 7 will have no cffect. To
use &M and &S to move or swap a double Hi-Res picture.,
use them twice. &M | TO 2: &M 9 TO 10 puts a duplicate
of double Hi-Res page 1 on DHR page 2.

&P plays a note through the speaker. It should be followed by

a variable for the duration, a comma (,), and a variable for the

pitch (higher pitches = lower numbers). &P 500.260 plays

fairly long A tone. The middle octave notes of a piano are
approximate by the following values:

A =260 Bb =246 B =232 C =219 C¥# = 207
D=195 Eb=184 E =174 F = 164 F# = 155
G =146 G# = 138

To go down an octave. multiply these numbers by two. To
20 up an octave, divide by 2 (DUBLSTUF rounds it down to
the nearest integer). High notes tend to sound flat; for the best
sound quality, each note should be tuned, and notes with a value
of less than 65 should be avoided completely. The Ilc will play
slightly higher and faster notes than the Ile. This routine has
several features:

a. It can handle numbers up to 32767 (a very low or very long
note).

b. Except on the [Ic, which doesn’t have cassette connections,
it sends the same note out the **cassette out™” jack. This jack
can be connected to an amplified speaker for much better
sound quality. (Use the carphone jack on the IIc without an
amplifier.)

¢. A pitch of 0 produces a rest, which is also useful for pro-
gram pauses

&C accesses the Monitor MOVE (copy) routine for main

memory-to-main memory moves. If DOS 3.3 is in use, it can

be used to move data into, but not out of, the main 16K area.

Syntax for the command is as follows:

&C from start, from end TO destination start

with the names in italics being replaced by decimal memory lo-
cations. For instance, to move a 256-byte shape table loaded
at $6000 (decimal 24576) to location $8000 (decimal 32768),
use this code:

30 &C 24576 ,24831 TO 32768

. &A accesses the AUXMOVE routine to move memory from

main to auxiliary or vice versa. It has the same syntax as the
&C command, except that the destination address must be fol-
lowed by a comma. and an M to move auxiliary to Main, or

21.

22,

an A to move main to Auxiliary. To save your shape table in
auxiliary memory, type:

40 &A 24576,24831 TO 32768 ,A

&A can move data in and out of the main 16K bank if DOS
3.3 1s in use. With both &C and &A. specifying an address in
the $Cxxx space (decimal 49152 to 53247) will result in $Dxxx
bank 1 being used instead. The auxiliary 16K bank can't be ac-
cessed. Since these routines are much slower than &M. there’s
no reason to use them for moving 8K pages.

&WAIT waits for the start of the vertical blanking interval. This
command has no cffect on the Ilc. DUBLSTUF uses &WAIT
before showing a double Hi-Res screen, or to do an &DRAW
or &XDRAW. This minimizes video glitches, which occur when
the video raster sweeps through an area of the screen that's being
changed; the delay averages 1/120th second and is never longer
than 1/60th second.

&PRINTx does a double Hi-Res screen dump to your printer,
and is followed by one or more page numbers (1, 2, or 3) sepa-
rated by commas. Depending on your printer, the picture will
be approximately 8 inches wide by 5 1/2 inches high. This com-
mand should be followed by a PRINT statement to reset the
printer and let subscquent operating system commands function
properly. Printing will be in non-inverse format (white screen
to white paper) unless an INVERSE command is in effect. To
dump an inverse version of page 1 immediately followed by page
2 without any intervening space. use:

70 INVERSE : &PRINT 1.2 . NORMAL PRINT

This command is complicated, since different printers require
different control codes. I've included code to use either the Apple
dot-matrix series of printers or Epson printers (see the Entering
the Program section). The plethora of different printer cards also
makes standardizing difficult. Your printer card must be nitial-
ized so that it will not echo characters to the screen or send any
extraneous carriage returns (CRs) to the printer. If you have
a Grappler+ card in slot 1, the proper codes to print page |
would be:

58 PRINT D$"PRHL
necessary

60 PRINT CHRS(9) "ON"

70 &PRINT 1: PRINT

80 PRINT CHRS(9)"e"
screen on

: REM No Escape Control-Q

. REM No CRs. no echo

: REM Printer off,

If you're using a Ic or IIGS with a printer connected to port
1, use the following codes:
58 PRINT D$"PR&1L

60 PRINT CHRS(9)"Z"
80 PRINT DS"PR#3" VTAE 21

A Super Serial Card will respond to the following codes:

PRINT

50 PRINT CHR$(27) CHRS$(17). REM Escape Control-Q

- BO cardoff

60 PRINT D$"PR#1" : REM No CRs. no echo s
default

80 PRINT DS"PR#3" . PRINT . VTAB 21

Some cards, such as the old Apple parallel printer card, do
not have a command to suppress carriage returns. DUBLSTUF
recognizes an Apple parallel printer card in slot 1 and will reset
its column count after every 14 characters. Try the following
initialization codes:

50 PRINT CHR3(27) CHRS(17)
60 PRINT DS PR#1" . PRINT CHRS$(9)"255N"
8@ PRINT CHR$(9)"80ON" - PRINT D$"PR#3"

 VEAB 21

You will get faster throughput of both text and graphics to
your printer if you set the printer and the card so that the printer
supplies its own linefeed after a carriage return. rather than hav-
ing the printer card do it. It's unnecessary 1o worry about codes

: PRINT



having to do with the “*high bit"* or **bit 7"" because DUBLSTUF
doesn’t usc this bit.

Using Double Hi-Res Graphics

There are only a few differences between Hi-Res and double
Hi-Res graphics. Main memory requirements are the same. The
maximum double Hi-Res coordinates are 559 horizontal and 191
vertical. While Hi-Res has only six different colors with restric-
tions on mixing colors in the same byte, double Hi-Res has 16 colors
with no restrictions. Since there are twice as many horizontal dots
to be displayed on the same monitor screen, the dots are closer
together. On the average monitor, a small square shape will have
about 5 horizontal dots for each 2 vertical dots. Therefore, in equa-
tions producing squares, circles and other gcometric figures, you
should multiply the horizontal axis by 2.5 in relation to the vertical
one. Shapes drawn from Hi-Res shape tables will also be squeezed
horizontally. If this is undesirable, then a new shape table with more
horizontal plotting than vertical will need to be made.

LOADING AND SAVING DOUBLE HI-RES

Loading and saving Double Hi-Res pictures is complicated, since
only the Hi-Res Ix area of auxiliary memory is available to DOS,
and only while it is being viewed, and if the program includes a POKE
49237.0 to access the auxiliary portion of the memory and a POKE
49236,0 to access the main portion of the memory. Saving a Double
Hi-Res picture as one continuous block is a better method. It shortens
disk drive run time and usually uses less disk space. The following
program line illustrates this technique:

40 &M © TO 2: POKE 49236 .0:
of picture AS2000 LS3FFB’
POKE 49236.0 ensures main S2000 access. Of course, if you use
the &M routine to move pictures, you must be sure you're not over-
writing some other picture that you want to save.
To load the picture, just reverse the process:

PRINT DS:"BSAVE name

59 POKE 49236 .0: PRINT D$;"BLOAD name of picture
AS2000° &M 2 TO 9

If you're loading more than one Double Hi-Res picture, just move

cach one of them into two unused areas of auxiliary memory before

loading the next one.

If you've used the /RAM feature of ProDOS as suggested previ-
ously, the auxiliary memory portions of your pictures will be filed
as /RAM/PICTURE.X, where X has the value 1 for double Hi-Res
page 1, 2 for page 2, and 3 for page 3. Pictures 4, 5, 6, and 7 will
be whatever you've saved in the rest of the auxiliary areas.

ENTERING THE PROGRAM

If you have an assembler that can handle multiple ORGs, enter
the source code from Listing 1, save it and assemble it to the object
file DUBLSTUF. If you don't have an assembler that can handle
multiple ORGs, enter the Monitor with CALL — 151 and key in the
hex code from Listing 2. Save the program with the command:

BSAVE DUBLSTUF,A$318A,L$/86F

Then enter Listing 3 and save it with the command:

SAVE DUBL.DEMO

For help with entering Nibble listings. see the Typing Tips section.

HOW IT WORKS

If you're not familiar with the concept of double Hi-Res graphics
you can find an explanation of it in several Apple manuals, such as
The Apple ile Technical Reference Manual and The Apple llc Refer-
ence Manual. However, these manuals only hint at the possibilitics
of using double Hi-Res page 2. Several articles on double Hi-Res
programmig have also appeared in Nibble.

Double Hi-Res is to Hi-Res as 80-column output is to 40-column
output; there are twice as many dot positions horizontally. The regular
dots occupy 8K of memory in main RAM, while the extra dots are
found at the same memory address, but in auxiliary memory (built

into the Ilc, or on the extended 80-column card for the Ile). The
bytes are interleaved, with each auxiliary memory byte displayed
to the left of its main memory twin (see Figure 2). Only seven bits
in cach byte are used for color information. (The eighth bit is ignored
in double Hi-Res, whereas in regular Hi-Res it determines whether
to shift the image or not.) Pixels appear in the opposite order on
the screen — i.e., the first color pixel is coded by bits 0-3 of the
first byte.

In double Hi-Res, the number of bits of graphic information is
doubled to 560 per line. In monochrome graphics, that means 560
pixels across. However, since 16 colors are available and four bits
are required to code all the possibilities, the effective color resolu-
tion is 140 pixels across. In Figure 2, the color group numbers
refer to the order of the pixels on the screen.

To make its way through this complex system, DUBLSTUF has
to keep track of several variables. As with the Applesoft Hi-Res
routines, locations $26-S27 hold the vertical screen position; the
Y-Register and $ES hold the horizontal offset; and $1C is the run-
ning color mask. Hi-Res uses location $30 as a byte mask. DUBL-
STUF uses $FD instead of $30 to hold the color, which is produced
by the Monitor Lo-Res color routine. In addition, the contents of
location $FC tell DUBLSTUF which memory bank to address.

There are two ways to access the auxiliary memory. The casy
way is to use the PAGE2 switches with the 80STORE switch on.
80STORE is normally on in 80-column mode. When it's on, an
STA $COSS5 (POKE 49237,0) accesses auxiliary memory locations
$2000-$3FFF for rcading and writing, an STA $C054 (POKE
49236,0) enables main memory, and only Hi-Res page | can be
used. If 80STORE is off, with an STA $SC000 (POKE 49152,0),
an STA SCO5S5 displays double Hi-Res page 2 (or Hi-Res page 2,
if double Hi-Res is turned off). An STA $C054 displays double
Hi-Res page 1, but only main memory is available for reading and
writing.

The daring way to use auxiliary memory is to turn the trouble-
some 80STORE switch off, and let the RAMRD and RAMWRT
switches control switching between main and auxiliary memory.
When RAMWRT is on (STA $C005), the microprocessor writes
to auxiliary memory in the range $200-SBFFF. When RAMRD is

D UBLSTUF isn’t limited to double
Hi-Res page 1: it can even write on
page 3.

on (STA $C003), it reads auxiliary memory $200-SBFFF. The
problem with this approach is that a program residing in main
memory that does an STA SC003 will switch itself out and crash.
To use the switches, the portion of the program doing the memory
reading and switching must reside somewhere ¢lse, such as in page
0 (S0000-00FF) or above SCFFF, since these areas are not affected
by RAMRD and RAMWRT.

DUBLSTUEF solves this problem by swapping a short subrou-
tine into page 0, doing a JSR to the subroutine that does the read-
ing and writing of auxiliary memory, and then swapping the
subroutine back into its normal program location. The program is
highly self-modifying and a crash is likely to leave RAM memory
in shreds, with a portion of the program replaced by a bunch of
page 0 values and vice versa. The memory swapping also slows
down the program a little. The big advantage of the method, though,
is that all of auxiliary memory can be addressed. not just the page
1 area, and double Hi-Res page 2 can be displayed. When DUBL-
STUF is finished plotting, the 8OSTORE switch is restored to its
original state.
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MODIFICATIONS
Epson Printer

If you have an Epson MX-80 printer with Graftrax or another
Epson that will respond to the same codes, make the following sub-
stitutions near the end of DUBLSTUF:

1137 PINS DFC 3.$C,$30 .Epson MX89 etc
1138 INIT DFC $1B,$41,$86,0,0,.2.0.0
printer

1139 LINE DFC $D,$20,$29,6$20,520,518,34C, $48,$83
1140 DFC $1B.8C0.0,0.90

If your printer isn’t compatible with either the Epson or Apple
dot-matrix, you're pretty much on your own to find the right codes,
but here are some guidelines:

1. Line 1137 contains the pin codes to activate the bottom two pins
of the printer, than the next two pins, and the next two pins.
The pin representing bit 7 should not be used. If the first pin’s
code is 3, DUBLSTUF will assume an Epson is present and will
send three characters for every two dot positions. If this creates
a conflict, try codes 6,518,S60.

2. Line 1138 contains code to initialize the printer to 6/72 inch
spacing. If possible, horizontal spacing should be 1/72 inch be-
tween dots and the printer should print unidirectionally. All codes
must have the high bit clear (0) except the last one, which must
have the high bit set (1). The line must contain eight codes, so
fill out any unused spaces with zeros.

3. Line 1139 contains the following: a mandatory carriage return,

cenough spaces to center the picture, and a code to say *‘graphics

coming’’ (560 graphics characters for the Apple Dot Matrix,

840 for the Epson), with high bits cleared or set as per line 1138.

Line 1140 contains the code to reset the printer to its normal

state, with high bits cleared or set as per line 1138. Lines 1139

and 1140 must have a total of 14 bytes, so fill out any unused

spaces with zeros.

-

More Space Below
If you're using ProDOS, you can use the following routine to
get more space below DUBLSTUF:

LDA #X :X = number of pages of memory needed
JSR BEF5

The routine returns with the Carry cleared, if successful, and the
address of the new beginning of the ProDOS buffers in the
Accumulator. If you're using DOS 3.3, you can get more space
below DUBLSTUF simply by lowering HIMEM.

LISTING 1: DUBLSTUF Source Code

0
L esneesssansenssasnncnsnnane

2 . DUBLSTUF .

3 < Double Hi-Res Routines o

4 - by DAVID L SMITH NO .

5 « Copyright (C) 1937 .

& « by MicroSPARC Ine .

7 « Concord. MA 01742 .

B cesrccsrcesicossnnnnrunrne

9 < MicroSPARC Assembler 3.0

18

11 + EQUATES:

12 ZEROPG  EQU seo00¢ :Plotting subroutine loc
13 SHAPE EQU s1A ‘Morking shape vect/scratch
14 HCOLORI EQU SIC ‘Rumning color mask

15 GBAS EQU $26 Nertical screen loc

16 COLOR EQU s30 Lo-res/DHIRES color

17 INVFLG EQU s32 : INVERSE/NORMAL mask

18 Al EQU 33C (MOYL atert eddress

19 A2 EQU S3E ‘MOVE end address

20 A4 EQU s42 (MOVE dest address

21 LINNUN  EQU s52 :Stash for 2-byte integers
22 CHRGET  EQU 3908) (Get next A'soft token

23 CHRGOT  EQU s@eB7 :Get last A'soft token

118
19

125
126

136

10 EQU sC1
YSAV EQU $ES
HPAG FQU SE6
SCALE EQU SE7
SHAPEV EQU SES
COLLIDE EQU SEA
ROT EQU $F9
MODE EQU $FB
LoC EQU SEC
HMASK EQU SFD
SBOSTATE EQU SFE
PIAMPERV EQU $3F5
- SOFT SNITCHES
CBOSTORE EQU $COO0
SBRSTORE EQU 3CO81
RMAINRAM EQU $CO02
RCARDRAM EQU 3C0Q3
WMA [NRAM EQU $COQ4
WCARORAM EQU 5COQ5
SETSTDZP EQU 3COQ8
SETALTZP EQU $COQ9
SET8EVID EQU $COAD
RBOSTORE EQU 3CO18
ROVBLBAR EQU $CO019
ROBOCOL  FQU SCOIF
TAPEOUT EQU $C0O20
SPKR EQU 3C038
TXTCLR EQU 3CO50
TXTSET EQU $CO51
MIXCLR  FQU $CO52
MIXSFT  FQU $C053
TXTPAGE] EQU $CO54
TXTPAGE2 EQU $CO55
HIRES EQU $CO57
STDHIRES FQU SCOSE
STIOUDIS EQU $CO7C
ROMRIA2 EQU $SCOB1
RINBNK2 EQU $CO083
RINBNK1 EQU SCOBB
» DOS ROM GOOOIES
MAXFILES EQU 3A258
GETBUFR EQU SBEFS
FREEBUFR EQU $BEFS
MACKID  EQU 38F98
KERNEL  EQU $BFFF
MOVEAUX EQU 3C311
OOMERR EQU 30410
DATA EQU 30995
FRMNUM  EQU SDD67
CHXCOM  EQU SDEBE
SYNCHR  EQU SDEC@
AYPOSINT EQU SEL1O8
1QeRR EQU SE1I99
GETBYT EQU SEGFS
GETADR  EQU SE?S2
INTY EQU $F4D3
INCRY FQU $FS506
STASH EQU SF3B2
1IDBYTO  EQU $FBB3
108YT1 EQU sFBC@
cour EQU SFDED
WOVE EQU SFE2C
RONRTS  EQU $FFS8
ORG $318A
LDA KERANEL
BWI DOS3 3
LDA MACHID
AND ¥310
BEQ PRTOOM
JSR FREEBUFR
LDA 48
JSR GETBUFR
BCC LIFT
PRTOOM  JNP OOMERR
D0S3.3  LDA 10BYTO
CNP rE
BNE PRTOON
LDA #1
JSR MAXFILES
LOA #START
LDY #START
STA LINNUM
STV LINNUMSL
JSR SF28F
LIFT LDA 2520
STA HPAG
LDY f3FF
STY COLOR
STY A2
INY
STY Al
STY A4
STY ROT
LDA ¥$32
STA Al+l
LDA ¥$39
STA A2+1
LDA 4START,
STA Ade)
JSR MOVE
LDA 7SHTBL
STA SHAPEV
LDA 4SHTBL/
STA SHAPEV.1
INY
STY SCALE
LDA P3ANPERV+2
CMP ¥START,
8€£Q RISQ
STA NUAMPERY+2

‘Asoft TO°
:Temp save tar horiz index (Y)

:DRAWY = XDRAN .

(Ensure ProDOS norma
4 free pages needed
iMake 2K of free space
JIf no error

iNot 3 128K machine

token

Hi-Res writing page

:Shape table vector

Collision counter

PLOTvsHPLOT etc
Aux Or main mexory

Rurning bit index

Save status of BOSTORE switch
On & go here

_8@STORE ot

B@STORE on
Read main mem

_Resd aux mem

Write main men
Write sux mem
Main z pg. stak,
Aux of above

bnk sw mem

.82 .colurn mode

.R¢ 80STORE status (Neg = on)
R video blank status (7 ’e)
(Ro 80COL switcen (Neg = on)
iCassette out tog (not on .c)
.Speaker output toggle
:Graphics mode

;Text mode

Fuli
Mixed graphics. text
‘HIRES p.
‘HIRES p.
:HIRES on
.DHIRES on (if 10UDIS on)
.Enable DMIRES on

\Read ROM. write RAM bnk2
(Resu write RAM bank 2
R'W RAMIL

Kraphics

1 (or main mem)
2 (0r aux mem)

DOS 3 3 MAXFILES
Get space above ProDOS bufters
Eliminate space above buffers

:ProDOS machine 1D byte

ProDOS Kernel #» (Neg-DOS 3 3)

‘Move tiles aud <-> main

OUT OF MEMORY ERROR
Back into A'soft from &
Eval forrula into FAC 39D A3

\LDA Comma. tal! Into SYNCHR
:CKk syntax dad->LRR else CHRGLT
CINT(FAC) > SAl-lo. SAO-h.

?ILLEGAL QUANTITY ERROR

Value of txptr into X
SINT(FAC)
JIncr or decr vertical
iIncr vertical

181t mask table (bit 7 on)
= 36 it
=0 ot
Send a char to ocutput device
iMove main to main it ¥ = @
iKnown RIS (normal

-» LINNUM

tfe or //¢
¢ (no cossette or VBL)

& vector)

:Move DUBLSTUF to high memory

and initialize it

.Check memory size

state

MAXFILESL

Into HIMEM routine
HIRFS write to p 1

Source end lo byte
Yy=80
Source start la byt

.Dest start lo

:Source start hi

Source end hi

.Dest start hi
.Call the van

Intt shape tbi

Got old & vector
Already initialized?
11 so. quit
Piggyback it on ours



LISTING 1: DUBLSTUF Source Code (continued)

1214 LoA
s STA
19 LoA
140 STA
141 LOA
STA
RIS
14 ORG
186 START 8IT
14 LoX
148 PARSER (WP
149 BEQ
% DEX
161 BNE
152 NUANPERV Jw@
183 PUSH PHP
154 LDA
198 PHA
1% LDA
187 PHA
198 XA
199 ASL
TAX
Loa
PHA
DEX
LDA
PrA
LOA
STA
BPL
STA
Jwp
i
172 QUIT PLP
m ISR
174 NP

s
176 TABLE®  ASC
12 OF
s
179 TABLEL  ADR
19

m AR
102 CRTINT USSR
(13} J

PIANPERV L

NUAWPER V. |

#START

PIANPERV. ] & <> our parser

ISTART/

PIAWPERV.2

35209

ROWRIN2 (May need to RAM arite later

ETABLEL-TABL

TABLEOG:-1 . X . Match byte in A

PUSH

PARSER

RONATS iNot ours try old &v
.Save Interrupt status

wQUIT/ Make routine RTS goto QUIT

QUIT- 1

TASLELN-1 X Routire 2cdress i byte

TABLED i x Rautine pddrens 1 Byte |
Addresses o on stack

RESSTORL Get BOSTORT state

SBOSTATE

S A1 ofe

TXTPAGE ) .Continuo shoning DHIRES p 1

CHRGET JThen goto ad00ress on stack +1
.Get 0ld "rupt status

CHRGOT .Make acc = prog byte

DATA .Continue program execution

ACEMPSTWWNZ' Letter commancs

388 .380.199.191.139). 394 Tohen commands
395.59€.183 . 184
A-1.C-1.F-1.m-1 1.8.1. 7.3, v-1.w-1.2-1
GR-1 PLOT-1 HCOAR2.1 MGR. L MPLOT- 1 DRAN-1
XDRAN-1 INVFRAF .1 MALT.L PRINT-1 CLEAR-1

FRVNUN prog Byt & 1. as forewla
GETADR It into 2 Dytes
MIXCLR Full graphicr wode

Restore interrupts
GETINT .Pray a note

CHKCOM Ouration into LINNUN

ISR FRMMUM :Comma and oitch
ISR AYPOSINT .Reduce to 2 bytes
INC SA4 AL 5 )
LDA SAL Get tch 1o byte @ 1f 5 rest
enE CxI0 Mot a t
DEC SAQ Pitch i Byte -> SFF 4f rest
LDA [08YT: MO1Q . /¢ 3tatuy 0 A
s£1 0oA't shoot the plamo player
Lox sAl Hold piteh 1o in X
LOY $AQ Mol pItCh Ay in Y
BWI DURCNT 17 2 rest
BIT soxm Nl Y
cwe 1@ irrel
BLQ DURCNT
BIT TAPLOUT ctienm)
DEC 3A4 Ourotion register @
BNE PITCH
DEC LINNUM Duration register 1
BNE PITCH
DEC LINNUM:]L :Quration register 2
BM{ RTSI
212 PLICH 0€X
a3 BME OURCNT
214 [ ad
215 BM! GETPLITCM Ne103d registers. mhap sphr
216 BPL OCURCNT (Almays
217

218 POSRAP DX

S®sp o routine into p @

e STX POUNSEAP.) Mod. fy routine below to
220 STY LOONG.) wie @irect eccrednirg
22 STY SAVe.:
222 STA LOOPO.2
223 STA SAVE.2

22¢ POUNSWAP LDX 00
225 LOOPO LDA SFFFF X

Restore toutine 2nd p.0
when you are gone

226 LDY 30.X

227 STA 3@.X

228 TYA

229 SAVO STA sEEFF X

238 DEX

23 BPL LOOPQ

232 INX RN
233 RTS

234

235 INITY LDA “PAG

lnitiatize same routines

236 INIT2 STA SMAPE.1

2y LOY 0

238 STY SMAPE

23 STA CSOSTORT Tura ot oft
20 RTS

24

242 .« Rostine moved to p 0 10 €0 ACtUA! work of Miove)

243 MOVER  STA WMATNRAM CAIteres to SCBRS f to all mem
246 1A KWATNRAM Changeo 1o SCOR3 if from a1t
245 LOOPS  LDA 36000 X

246 SAVIL STA 34000 X

247

SWAPPER
swo
LoL

SM1
SAV2

GETLOC

ATSE
XCHEQUE

XCHEQUE1
XCHEQUE2

SETUP

CKRLTZP
RTS2

ERA

R

MAINZ
MOVEQ

NOTALTM

INX
BNE
LDA
cwp
InC
INC
BCC
STA
RTS

STA
LDA
STA
Lor
STA
STA
STA
TYA
STA
INX
BNE
LDA

ASL

LDXx
El

FMA INRAN

$4009 . X

"$40
RTS2
rS60
ERR
r530
LRR
ns90
KERNEL
CKALTZP
ERR
r3c0

SETSTDZP
ROAOCOL
+5
S82STORE
TXTPAGEL
TXTSET
IQERR

w0

MODE
rsio
XCHEQUEL
COLLIDE

SETUP
NOTALTM
SETALTZP

YSWAPPER - MOVER

FMOVER
FMOVER
PasSWAP

iMoved al) bytes yet?
(Self.moditying code

.To go back to CARRIIR

cSimilar routine for S{wap)

.Get an address n LINNUM
iCheck for bankswitched

No

(Lt Dankswitched, is ProDoS?
iYes, bankswitched in use
tis 1t in $Cx orea?

iNo, so quit

JYws, %0 map to $Dxxx bank 1
(X s index for flip-flop
J8Cx =» $Dx

:Make sure X in allowed rangs
Temp stash upper bound

Val into X

JMust be >0

Process & err chkr for M & S
Nake a pseudo-addr (adde/2)

Hi-Res areas 1.2,3 0K

Don't mess with DOS area
$0000 area in alt ram not OK
32000 in alt ram

Check for ProDOS

No. must be 3 3

ProDOS preempts main 16K space
Sets carry if alt 16X bank

1llega! quantity error handier
JIn 8@-col. mode?

1f so. turn on BJSTORE
(Make sure looking at p.1
.70 read error message

Nove an BK area
(Swap BX areas
Make sure In range

(Temp storage

:Make sure next char is 'TO'
:Check syntax and get new char
iCheck range of 2nd addrece
iTT0" $DO area not allomed

AL 16X 300 arca

(Process and check it

(Get Ist address back
iMove or swap’

:NO "RUPTS 1F ROMS DISASLED
iNot ait mem

In alt men

(Make real address Alt ->SEC

L USQ Tast direct addressing
JAdds 1 17 carry set

:To set proper switch

:Get first oddress

Check it out

(Not in alt 2P

(Swap MOVER Into ZP

Set carry i1 aux RAM



LISTING 1: DUBLSTUF Source Code (continued)

360

361

362

363

364

165

366

367

368

369

370

371

372 BANKNOVF
373

e

37%

176 SHAP
7

378

37§

380

kL)

s

383

384

385

386

387

388 NOTALT
389

3%
391
392
393
394
395
396
397
398
399
100
401
102
103
404
05
406
407

408
409 NOTALTS
410
41

412

413 CLEANP
al4

als FIX16x
416

417 F1x8es
a1g

419

420 RTS3
42)

w2c

423 A

24

425

426

477

428

429

430

a1

a2

413

434

a3

436

437

438

a3

043

asl

442

a3

e

445 AUX
a6

@y

ass

449

450

451 AUXMOVE
ItH

83

a5

85

456 PLOTO
457

458
455
460
%61
462
463
464
465
466
a7
458
469 GORIGHT
470

471
472

TAY
LDA
ADC
STA
TVA
BIT
cupP
BEQ
STA
ORA
ISR
BCS
JSR
BIT
ISR

LDX
LoY
BNE
LDA
JSR
s
JSR

8EQ
LDA
JSR
cLe
SET
LDA
JSR
INP

S8
J

52 Finish altering MOVER
L Add val of carry
s04 Fix swmitch

RIWBNK L Assume bank 1

E3CO RAM 30020 arva’
BANKMOVE

08

FSL1F

MFIX2

CLEANUP Always

MFIX Use bank 1 for Ist &K
RINBNK 2 Use bank 2 for 2nd 4K
MFIX
CLEANUP Alwoys

See comments for WOVEQ
LD1+2

SAV242

SETUP
NOTALT
SETALTZP

PGETLOC SWAPPER
FSNAPPER.
ASRAPPER

POSWAP

NOTALTS
SFIX
RIWBNK2
SFIX

S CLEANUP

$05

$18

431F
SFIX2
POUNSWAP
SETSTDZP
ROMRIW2

Restore normal 2P

Turn ROMS dack on

Turn interrupts back on
S8OSTATE Check 8OSTCRE vid state

RTS3 Originally off. so leave off

S83STORE Turn it on
Y0 Copy ' (use MOVE)
MOOE Auxmove  (use MOVEAUX)
CB8OSTORE S0 bank switches will nork
o Indes for 16K bank switches
Loc
GETLCC Checker subroutine
Al
Al+1
CHKCOM :Get 2nd acdress (From end)
GETLOC
a2
A241
ATO
SYNCHR Makg sure next char s “TO
GETLOC
A4
Ad-]
Loc
NOOE :C ur AT
AUX
AOMRINZ . X (Must be able to resd WOVE
MOVE
FIX16K Alwayas
CHKCOM :Get another char
E'A .Move 10 aux menm?
AUXNOVE :Carry 1z set
L
SYNCHR :Must be an M
Means sux to main
:ROMs locked out. so no ‘rupts
RIWBNK2 X
NOVEAUX
FlXleK Always
NOOE iWidth ot plotting line
PLOT] 1 wide #lse 4 wide
HCOLOR1 :Save all info to restore plot
toc atter moving &L plotting
to rignt 3 times
Loc
HMASK
¥3
INCRX Nove to right 1 place
PLOTIL Plot a point
GOR IGHT Do «t 3x

473
174
a’s
a76
arz
478
ar9
480
438!
432
4383
484
485
a86
487
488
489
450
a9l
a92
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
589
518
511
512
513
514
515
516
L2 7 §
518
519
520
521
522
523
524
525
526
527
528
529
53a
531
532
833
534
538
536
537
538
539
540
541
542
543
S4q
545
S48
547

549
550
551
552
553
554
558
556
557
558

PLOTY

XPLOT
CARRIER

NFIX

MNP IX2

SFIX

SHIX2

WAIT
BLANK ING
LIVE
RTS55

v

MGR

VIEW!

HGR2

VIEW2

HITIEN

ZEROX

CLEAR
CLFARX

LOOP2
LOOP3
SETHEM

STA

TAY

LOA

ISR
STA
STA
STA
STA
STA
STA
STA
STA
RTS

STA
SFC
LDX
STX
BCS
ISR
JSR
LDA

PLA
LDX
STA

JSR
ASL

ASL

ASL
ASL
ASL
STA
RTS

« Init GBAS

HPOSN

STA
STX
STY
PHA

HMASK

Loc

YSAV

HCOLOR)
HCOLOR1
ASTF

Loc
ZEROPG
AWAINRAM

X500
188
*S0F
s12
CARRIER

30O
05

18
"SOF
st
CARRIER

1DBYTL
RTSS
ROVBLBAR
BLANKING
RDVBLBAR
LIVE

A3
XCHEQUEI
’2
VIEw2
WAIT
MNIXCLR
VIEW!

320
ZEROX
WAIT
MIXSET
TXTPAG™=1L
SBOSTORE
HIT EM

#5320
ZEROX
WAIT
MIXCLR
TXTPAGE2
CB8OSTORE
ST10UDIS
STDHIRES
SET88VID
HIRES
TXTCLR

HPAG
20
COLOR
CLEARX
GR

INIT2
COLOR

13!

WA TNRAM . X
437F
(SHAPE) .Y
"

SETUEM
L0OP3

SHAPE+1
SHAPE+1

VSFF
COLOR
Fixges

XCHEQUE

HPAG

Y  YSAV. HCOLOR1 MODE

$E2
SEQ
SEJ

Back to original spot

,Get the running color byte
(Hi bit oft, ACC is +

(1t main mem. turn on - fliag
iour routinc on p O

:Ensure ‘normal R.W status
.Point(s) plotted boss

LFix move from SD3OQ banks
Move 4k at 3 tiwe

Always

LFix swap from $SDBO0 banks

Almays

;Check for ¢

(Blanking now?

(Yes, 50 mait

In live video?

Yes so wmait tor end

Now within 7 CPU cyclas of

start of blanking
Viewp 1 orp 2

Clear & gisplay DHIRESL

Leave on for p 1

Clear & dispiay DHIRES2
2ero the page

Wait for no raster

Full grapnics

S0 p 2 switch will work
S0 DMIKES wi |l work

iGraphics moce

:Zero a DHIRES page

Carry Cle on entry o parser
Blach

Skipped i1 coming from MGR

Satup SHAPF = start mom loc
Cover screen nith this color

Alt mem first then man
Hi bit off

Color to screen loc
Rotate the color mask

Go back for main mem byte
Get next mem byte in alt sem

Test for end of screen

Get original color bachk
Produce opposite color for
subsequent plots

Change graphics writing page

i1 > 320 etc

LOC for PLOT DRAN
;Stolen from A'soft to set
. vertical axis location



LISTING 1: DUBLSTUF Source Code

587
588
589
550
591
592
593
594
595
596
597
598
599
620
601
602
603
604
605
606
607
608
689
610
611
612

AND
STA
LSR

LOOP1 CwP
8cs

NOTODD  LDA
CPX
BEQ
ROTATE  ASL

AsCO
GBAS

GBAS
GBAS
GBAS+1

NOTOOD

COLOR
"
ROTATED

ADC 1@

INX

BNE
ROTATED STA

R

ROTATE
HCOLOR1

‘Horiz. coordinate 1o byto

Assume alt. men

‘Divide coord by 14

:Product to Y, remainder |s
index for bitmask

X = Horiz. coord. hi byte

Always

:Done., nom test for alt/main
1f remainder >6, subtract 7
and make LOC = WSFF (main)

(Get bitmask
:Turn off hi bit

Now make color mask

(Test Y if odd

JIf odd, mill set carry
(Rotate mask 1X each move to R

;Rotate mask until X = @

Bit 7 > carry
Carry -> bit @

« Plotting/draming routine swapped into p @

PLOTTER BMI
STA
sTA

COLCHK  EOR
AND
BNE
INC

OK EOR
STA
STA
RTS

HCK JSR
HFNS JSR
LDX
TAY
CPY
BNE
cPx
JNP

PLOTSWAP PHA
XA
PHA
TYA
PHA
LDA
LDX
Loy
JSR
PLA
TAY

HPLOT Lx
PLOY STX

COLCHK

#PLOTTER/
WHCK-PLOTTER
#PLOTTER
PAsSwAP

Loec = @

;Gobble next byte

.Ck syntax and plotting range
‘Horiz. coord. lo byte
:Moriz. caord. hi byte
(>NS22F (¥559) is illegal
111, quant. mill set carry

:Into old HFNS routine

;Setup to swap PLOTTER intec p.@

;Parse HPLOT or PLOT command
;2ero collision counter

(B@STORE off, status saved
;T Continued plot

iCheck for valid screen vals

;Move plotting routine to p @
:Set up coordinates

:Plot the point

Fix pa @

(Get last token

iContinued plot?

iNo. s0 quit
;Do it again

708
i
a2
733
a4
IR
/o0
Iy
708
129
710
711
71z
/13
714
718
76
77
78
719
129
123}
122
723
724
72%
726
72?7
728
riy
73
231
132
733
&L )
735
736
737
738
39
740
ral
ra2
143
raa
148
Tap
147
748
749
759
751
752
753
54
755
756
757
758
759
760
761
702
763
/64
765
66
767
768
769
770
771
772
773
774
175
776
77
778
779
780
781
782
783
784
785
786
787
788
789
J9¢
791
192
793
794
798
796
797
798
799
800
8ol
802
803
804
805
806
Q7
808

L9

XDRANER

ORAWSUB

DRAWIT
NOFLOT

INTX
DECRX

FlIxt

JSK
Sy
1aY
1xa
Lox
PrA
Sl
SHC
Pria
TXA
Suc
S1a
BLS
PLA
EOH
AbC
PHA
LLA
SuL
StA
STA
FLA
STA
STA
PLA
STA
six
TrA
cc
ELTS
BLC
EUR
ALC
SIA
Sty
kuk
SkC
St
TAX
LUA
SHC
Sia
Loy
BLS
ASL
PEL]
Seo
LuA
ADC
STa
LoA
sy
STA
RL}
INx
BNE
INC
BEQ
LDA
BCS
JSR
cLe
LDA
ADC
STA
LDA
ADC
BVC

BMI
STA
STA
AND
BNE
INC
LOA
EOR
STA
STA
RTS

LDA
AND
BEQ
LDA
BEQ
LDA
JSR
Jup
JSR
LDA
ADC
AND
cNP
ROR
BCS
NP
B8PL
LSR
8cs
RTS
LDA
EOR
ST1A
BPL
DEY
BPL
Loy
STy

PLOTSWAP
$9U

YU

SEQ

st
309
-3C

rIFF

€
503
01
305

08
304

SED
St

L2
e
L2 1
FSEE
L
sE2
303

00

¥SFF
o1
S0
YSAvY
.7

INIK

S04
307
24
05
e
305
PLote

-6
$iD
LOOPS5
03
L0OOP9
INTY

104
soo
$04
DS
$D1
LOOPE

+8
RCARDRAM
NCARDRAM
(GBAS) .Y
+6
coLL 1DF
HMASK
(GBAS) . Y
(GBAS) . Y
RMA INRAN

sD1

LE)
NOPLOT
MODE
DRAWIT
MMASK
XPLOT
NOPLOT
PLOT1
s01
s03

LR}

"2

INTX
INTY
INCRX
HWASK
FIXL

Loc

KSFF

Loc
+9
+4

827
Ysav

Scction stoten from A'soft
to tind intermediate points

Muse lett ar right

Plot the point

Move up or down

Almays

Movec to p @ for xdrawing
:Skipped IT minus

:No collision
It was already that way
.Don’t bother with color
(Flip the bit
Put 1t back
.To get hore to CARRIER

;Does plot and maue for DRAW

(XDRAA routine

;Skip DRAM routine

cIncr  or gecr wvert.

Incr. or decr. horiz POQ
.Next bit over to decrement
Oops' Shitted into carry
It's OK so get out fast
Alt < -» main

Flip them bits

Move 1 mem loc tou L

Araparounc 1o R si1de at screen



LISTING 1: DUBLSTUF Source Code (continued)

809 LDA MCOLOR! Rotate the color mask 2 LR
812 LSR " LSR
511 BCC _4a Lo bit was @ oy LSk
812 ORA #580 Turn on hi Bit o :“ b -
813 STA HCOLOR1 oo o Jet next byte
814 LDA #540 New bit wask ‘, it
815 STA HNASK e TR SHAPE <1
215 RTS 2 LDA (SHAPE X) X -0
929 BNE | 0OPC A not 0. keep plotting
817 INCRX ASL HNASK Move bit over 1 > . %
818 SRR e R GTE (31 JME CLEANUP AL done o fix pO et & quit
819 RTS 932 INVFRSFR STA WMAINKAM. X . # 0 sub for INVFRSE
820 FIXR LOA LOC 0 STA WMAINKAM X At cam fient  then main
821 EOR FSFF 954 LOOPA LDA (SHAPF) .Y LGet 4 scrgen byto
822 STA LOC 935 FOR 4377 thvart tow 7 bits
:;i T:: +11 9% STA (SHAFE).Y  And put (t back
"7 Ny
:gz :2; !Sil (0ft end of screen’ " BNE LOOPA Do 256 bytes
+ E 23] € x
827 Loy ro :Yes, so wrap to L side " BPL IWIRSER G: Dack 107 w2in wew
828 STY YSAV LIH RTS
829 LDA MCOLOA1L Fix color mask "
830 ASL T4 INERSE USSR GR NegIt Ve & Hi-Res scree
832 ADC #0 :Transfer carry to bit O . LDA BFINVEFSER INAKSIR to o 2
832 STA HCOLOR1L L% LOX 2INVERSE INVIRSIR
833 LoA #3 New bit mask AT LDY PINVERSER
834 STA HMASK e ISR FDSWAR
835 RTS 48 JSR OINIT Start loc 1o SHAPE
B36 Y Loora LoX 1 Do alt mee fieat
837 DRAW LDX #0 9 JSR ZEROPL Do 512 bytes
838 XDRAW STX MODE 091 INC SHAPE 1 Get nest batcn
839 JSA GETBYT :Get the # of shage to be drawn m :% :!‘U;:'F-! fl: for all' gono
840 LDA SHAPEV JIf results @, Lex done
841 STA SHAPE e HNE | 00PB No . not gone yet
L) LDA $30 .Invert the drawing color
842 LDA SHAPEV41 ! ¢
843 STA SHAPE+1 Working area for shape mes loc ,:;‘: fe: :::'
844 TXA ? $
8as BEQ ERAR ;Shape © not allowsd ::: INE CLEANLP Tidy up mhen you are dons
846 LDX v0 :Dummy Index =
847 CMP (SHAPE.X)  :Check N shopes in table Ll b ST Widen® a HIRES pic
848 BCC  +7 (OK if less or same “: D& 9322 2 IERe aeivers fnticonnens
B4y BEN. 43 84 STA GBASHL MIACS o 1 starting 33aress
850 ERRR INP ERR (No such shape # i LY 88
851 ASL iThis section taken from A'soft " STY GBAS
852 8cc +5 Se8 LOOPL LY 0 Beyg eoch nor 2. line
853 ING ‘SHAPE«+1 547 L0072 DA 41
954 S e STA L0C Resd mash L B4t 00
gz: I:x (SHAPE) ¥ o LDA (GBRS) ¥ Gut 2 Dyte N Wy mew
. [ STA MODE ISEPUIE
857 ADC SHAPE 72 TAX And save in X
858 TAX 912 LOA 0
859 INY 973 STA (GDAS) Y Frase main men
ggﬂ LDA (SHAPE) .Y 974 TXA
1 ADC SHAPEV+]
862 STA SHAPE+1 975 STA THTPAGE2 Get auc mem
863 STX SHAPE 976 BYL SHIFTFO ShI1tSd Ty te (cclors & )
864 JSR CHRGOT 977 JSR A58 \ot 3h ttea
868 CHMP 43CH AT token 978 STA TRIPAGL: V3~ wen sgein
866 BNE .+8 979 L3R LOC Vs resd rass
867 JSR HCK :Parse loc to draw G20 DA »1
868 JSR HPOSN iSet up for draming $81 Tax LOO¥ i
869 LDA MODE .DRAN or XDRAW? 582 JSR ASUB2
87¢ BEQ GOPLTSWP ;ORAN 83 JSR ASUB)
871 LDA nXDRAWER/  :Move XDRAWar to p @ 984 BEQ AEND Alangs
872 LDX HDRAWSUB - XORAWER 985 SHIFTEC JSR ASUAY
873 LDY WXDRAWER ?:ﬁ ‘u:: :f:"“-“
874 ISR POSWAP 987 ISR ASURY
875 BEQ GETROT JAlways 948 LDA WODT Fix for it 6> nxt byte bet 0
B76 GOPLTSWP ISR PLOTSWAP ,Use PLOTTER for draming 989 AND 3342 ie DIt & on?
877 GETROT  LDA ROT 990 No 30 3mip .
8738 TAX (Ff. lines stolen from A'soft 291 To cight-hand end of (ine
879 LSk 092 Dot wrap sround
880 LSR 997 ,Get next byte to raight
881 LSR 394 STA TXTPAGE2 " alt ren
395 LOA 2
g82 LER 396 STA (GBAS ¥ Te turn on it 3
883 STA 303 397 STA TXTHAGHL
g4 TXA 39¢ cey Get 0l byte loc bach
::: :ﬂ NSOF 9 wENC Ny Get nest byte to fic
1e00 CPY #3728
887 LDY SFSBA.X 1001 BCC 10057 Mot enz of tirg
aas STY. sh8 1002 AXTLIN  JS® IWcuy Mext tine Cown
::: sz ¥50F 1003 DEC SBOSTAT
1004 BNE 100FL
891 LDY $SF5BB.X 1005 RS
892 INY 1006
893 STY sD2 1007 wsua 102 03
894 LDY VSAV 1008 1DX 24 2 bite on, 100D 4 times
9% LOX ¥¢ 1009 BNE WaUM2 Alwaye
896 STX COLLIDE 1010 wSuB!L LOA re
897 STA CBOSTCRE il Lox rJ
898 JSR MALT ;Do drawing during viceo dlank 1012 wsus2 STA MMASK Write 2 bits at a tLime
899 LOA (SHAPE X) :Get st byte of shape 1013 LooP8 108 NOOF
929 LOOPC STA SDI Borrowed from A'soft AR AND LCC I+ cesirec bit on?
901 LOX W$80 1015 BEQ SHIFT N> 30 400t ar te
9292 STX sSD4 1018 LOA MwASK (et mritebyte
901 STX 305 017 (GRAS) Y Add te contents of b,
%04 LOX SCALE 01y (GAAS) ¥ g save ressit
995 LOOPD LDA SD& 015 SHIET Loc Next it to resd
906 sec L0z2 HVASY
1021 HVASH Nox¥t 2 Dits S write
:; ;?ﬁ ::2 1022 Wesult 1 Bt on > 2 bils on
909 BCC +7 1023 LOoOFE Oo rest of bats
210 cLc 3 ALl bits sccounted for w0
1025
::; éfz DRARSDN Fiot-do:painken DYt‘, 1026 OUTO STA LINNOW. LSOn0 DU It N Ccommands
913 LDA $D5 1027 ouT) STX LINNUM to arinter
o1a ADC 302 1028 ouT2 Loy *p
°15 STA 305 1029 LOOPE LUA (LINNUM) ¥ Get a byte to send
216 BCC .45
917 JSR DRANSUB :Plot hi point in byte?
918 DEX
919 BNE LOOPD

920 LDA $DI



LISTING 1:

1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1942
1043
1044
1845
1046
1047
1948
1049
1050
185)
1052
1053
1054
1855
1056
1857
1058
1059
1060
1061
1062
1863
1064
1265
1066
1067
lees
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1089
1081
1082
1083
1082
1085
1086
1087
1088
1083
1090
1091
1092
1093
1094
1095
1096
1097
1098
1899
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1
ma
13
1114
1115
1116
mz
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1138
1136
1137
1138
1139
1140
1141
1142
1143

PRINTER

PRINT

MORE

LDOPF

LOOPH
LOOPIT

LOOPS

MASK

FLIP

EVEN
NOTEPSON

RESTOR

PINS
INIT
LINE

SHTBL

DUBLSTUF Source Code

PHP Save + status

ORA FSBO Turn on hi Bt

JSR COUT

INC LINNUM Get next byte

PLP

BPL LOOPE 11 hi bit was off

RTS Hi bit on, =0 auit

BEQ <5 Moved to alt o @

STA RCARDRAM LSkip if main mem wanted
LDA (3F).Y Get an Indexed byte

STA RNAINRAM .To get back home

RTS

DFC 0.9,0.0,0.0 :Space savod for base addresses
PHA

LDA VINIT/ :DHIRES printer dump

LDX ¥INIT :Set printer for 6/72 spacing
JSR oUT®

LDA PINS ;Make f1ip value

ORA PINS+1

ORA PINS+2

STA FLIP4I

PLA

STA CROSTORE ;S0 switches will work
JSR GR iPrint which page?

STA SETALTZP iUse alt z pg for our stuff
STA HPAG iUsed by INCRY

STA GBAS+1 iSet up initial base address
LDA #192/3 iLoop counter

STA SBOSTATE

LDA APRINTER/ ;Move PRINTER to alt p @
LDX NPRINT -PRINTER

LDY APRINTER

JSR POSWAP

STX GBAS

LDX NLINE Apple to printer

STA SETSTDZP graphics coming”

JSR oUT1

STA SETALTZP

LOX 6 Get 3 base acdresses
LDA GBAS+1 And save them on p @
STA sA. X

DEX

LDA GBAS

STA SAX

JSR INCRY :Gat noxt base address
DEX

BNE LOOPG

LDA #1

STA LOC Alt first then main
LDA r1

STA MASK-+1 (Start with bit @

LDA ¥@

STA HMASK Stash for pins to hit
LoX #3 Paint PRINTFR to our addressss
LDA #sF

STA s&

LDA LOC At or main

JSR ZEROPG :Get a byte

AND 41 :Mask all but 1 brt

BEQ <5 (11 @, do nothing

LDA PINS.1. X It 1, get pins to hit
ORA HMASK .Combine with prior pins
STA HMASK iAnd save

DEC $6 :Get a different address
DEC $6

DEX Our counter

BNE LOOPK Get 3 bits -> 6 pins
STA SETSTDZP .To printer soon

LDX INVFLG iInvert picture?

BPL .44 iYes |1 INVERSE

EOR #3S3F iMake white -> whito

LDX PINS iCheck printer type

cPX 1 :Epson lowsr pins

BNE NOTEPSON

TAX

LDA WMODE :0dd/even counter

LSR 10dd sets carcy

TXA

BCC EVEN

JSR CcouT Hit odd pins 2X in 968 mode
DEC MODE

JSR Cout

STA SETALTZP :To Ret warg bits

ASL MASKs1 ;Get next higher bit

BPL LOOP ) Don‘t use bit 7

DEC LOC Now for main memory
BPL LODP) (D6 it 310 ARAIN

LDA s7F8 ;01d Aople (1 card fie
BNE +5

STA $7F9 :Zero column count §o no CW
INY Next byte pair

CPY K$28 Yo end of line yot?
BCC LOOPH

DEC SHOSTATE Dur counter

BEQ xaY .All done

JMP LOOPF Too tar to branch back
JSR PRUNSNAP Rescue PRINTER

STA SFTSTDZP

JSR CHRGOT Check for another page
CMP ns2C A comma?

BNE RESTOR iNo, £0 done

JSR CHRGET

JNP MORE Yes. so do it agnin
JSR oUT2 Restore printer narmal state
JINP FIXBOS (Out of memary  so stop
DFC %30 sC.3 JOMP  Imagewriter etc
DFC $18. S3E 318 S6E S18 3854 331 382

DFC $D,$20,$18 $47 530 335 336 SRA

DFC S1R SAC S1A S4F $18 3C)

DFC 1.8 4,0 3C.$2D_33C $3C SFC, $6F S0 320 Sta-
DFC 320 33C $3F $C.$25 315 %15 $2F 320 $20, SDF
DFC $3R $3F $3F SAF $20 $20 $3F SO SF $aD O @

END OF LISTING 1

KEY PERFECT 5.0

RUN ON
DUBLSTUF
CODE-5.0 ADDRA - ADDR# CODE-4.0@
CO4940A4 318A - 31D9 2677
2DC64917 31DA - 3229 2852
BED40OF4 322A - 3279 2703
42C8C949 327A - 32C9 2622
760F2106 32CA - 3319 7c8
3C41E953 331A - 3369 2430
67B9EDBA 336A - 3389 27F0
DCD1E3A8 33BA - 3409 2970
831A63F0 340A - 3459 28C9
43B4F852 345A - 34A9 2902
8D3A2786 34AA - 34F9 2759
F3D51DF2 34FA - 3549 25A3
3007A658 354A - 3599 2C24
DAAE3FFA 359A - 35E9 2B11
AEEA9652 35EA - 3639 2A35
FAAFES1D 363A - 3689 2B58
207738DC 368A - 36D9 2912
BBB9EFD2 36DA - 3729 26C8
695938BF 372A - 3779 225C
150A9D36 377A - 37C9 2525
7F4668F6 37CA - 3819 26A7
3E36CB6F 381A - 3869 2C7D
1A690D748 386A 3889 25D2
CDFBC190 38BA 3909 2906
BA67768B 390A 3959 268A
DB25382F 395A - 39A9 2702
A2EEE2ES 39AA - 39F8 278F
A25FABO6 = PROGRAM TOTAL = 086F

LISTING 2: DUBLSTUF Object Code

318A- AD FF BF 30 14 AD
3190- 98 BF 29 10 FO QA
3198- BE A9 08 20 F5 BE
31A0- 10 D4 AD B3 FB
31A8- F6 A9 01 20 58
31BO- AQ 92 85 50 84
31B8- F2 A9 20 85 E6
31C0- 30 84 3E C8 84
31C8- 84 F9 A9 32 85
31D0- 85 3F A9 92 85
31D8- FE A9 E8
31E0- E9 C8 AD
31E8- 92 FO oF
31F0- 93 8D A9
31F8- 93 A9 F7
3200- 81 CoO DD
3208- 06 CA 4C
3210- A9 92 2F
3218- AA BD 48
3220- 92 48 ce
3228- 03 8D ac
3230- 20 B7 95
3238- 46 4D 54
3240- 8D 93
3248- BA 94
3250- 8B 92
3258- a7 98
3260- 36 95
3268- 5A 97
3270- ED 95
3278.- 52 52
3280- 76 BE
3288- 20 E6
3290- 02 AD
3298- Al 30
32A0- c9 03
32A8- A4 cé
3280- 51 CA
32B8- DE CA
32C0- DO D8
32C8- 8D A2
32D00- B4 00
32D8- CA E8
32E0Q- 1B 84
32E8- 60 co
32F0- <[] a0
32F8- AS 5F
3300- 90 02
3308- ce 690
3310- 00 04
3318- 8D 98
3320- Do 05

20
90
c9
A2
51
AQ
3C
3D
43
A9
F7
92

F8
1A
26
A9
20
FF
84
A9
20

3328-
3330-
3338-
3340-
3348-
3350-
3358-
3360-
3368-
3370-
3378-
3380-
3388-
3390-
3398-
33A0-
33A8-
33B0-
33B8-
33Ce-
33C8-
3300-
33D8-
33E@-
33E8-
33F0-
33F8-
3400-
3408-
3410-
3418-
3420-
3428-
3430-
3438-
3440-
3448-
3450-
3458-
3460-
3468-
3470-
3478-
3480-
3488-
3490-
3498-
34A0-
34A8-
34B0-
34B8-
34C0-
34c8-
34D0-
34D8-
34E0-
34E8-
34F0-
34F8-
3500-
3508-
3510-
3518-
3520-
3528
3530-
3538-
3540-
3548-
3550-
3558-
3560-
3568-
3570-
3578-
3580-
3588-
3590-
3598-
35A0-
35A8 -
35B0-
35B8-
35C0-
35C8-



35D0- C9 67 9@ 84 E9 07 C6 FC LISTING 2: DUBLSTUF Object Code
3508- AA BD B2 F5 29 7F 85 FD [eortinued)

35E0- A6 FC 98 4A 90 02 CA CA

35E8- AS 30 EO 00 FO 06 QA 69

35F0- 0@ E8 DO FA 85 1C 60 30 3878- 98 FO 1F 20 AD 98 8D 54
35F8- 06 8D @3 CO 8D 95 CO 51 3880- CO 20 A7 98 A5 FB 29 40
3600- 26 25 FD D@ 02 E6 EA 51 3888- FO 10 CO 27 BO 11 C8 8D
3608- 26 91 26 8D 02 CO 60 20 3890- 55 CO A9 @1 91 26 8D 54
3610- Bl 00 20 76 92 A6 50 A8 3898- CO 88 C8 CO 28 90 B6 20
3618- CO @2 DO 02 E@ 30 4C CB 38A0- 04 FS5 C6 FE D@ AD 60 A9
3620- F6 48 8A 48 98 48 A9 95 38A8- 03 A2 04 DO D4 A9 06 A2
3628- A2 18 A@ F7 20 BD 92 68 38B0- 83 85 FD A5 FB 25 FC F@
3630- A8 68 AA 68 60 A2 0@ 86 38B8- @6 A5 FD 11 26 91 26 @6
3638- FB A2 G0 86 EA 8D 0@ CO 38C@- FC 06 FD 06 FD CA DB EB
3648- C9 C1 FO 19 20 12 96 20 38C8- 60 85 51 86 50 AG 08 Bl
3648- 21 96 20 90 95 20 AA 94 38D0- 50 08 09 80 20 ED FD E6
3656- 20 CD 92 20 B7 @0 C9 Cl1 38D8- 50 28 10 F3 60 FO 03 8D
3658- FO @3 4C 55 94 20 OF 96 38EQ- 93 CO Bl OF 8D 02 CO 60
3660- 20 21 96 84 9D A8 BA A6 38E8- 00 00 00 00 00 60 48 A9
3668- 9D 48 38 ES5 E@ 48 BA E5 38F@- 99 A2 CO 20 C9 98 AD BD
3670- E1 85 D3 BO OA 68 49 FF 38F8- 99 0D BE 99 @D BF 99 8D
3678- 69 @1 48 A9 00 E5 D3 85 3900- 6D 99 68 8D 00 CO 20 85
3680- D1 85 D5 68 85 DO 85 D4 3908- 95 8D 09 CO 85 E6 85 27
3688- 68 85 EO 86 E1 98 18 ES 3910- A9 40 85 FE A9 98 A2 11
3690- E2 90 @4 49 FF 69 FE 85 3918- AQ@ DD 20 BD 92 86 26 A2
3698- D2 84 E2 66 D3 38 ES D@ 392p- C8 8D @8 CO 20 CB 98 8D
36A0- AA A9 FF E5 D1 85 1D A4 3928- 09 CO A2 06 A5 27 95 OA
36A8- E5 BO 05 QA 20 15 97 38 3930- CA A5 26 95 OA 20 04 F5
36B0- A5 D4 65 D2 85 D4 AS DS 3938- CA DB F1 A9 @1 85 FC A9
36B8- E9 00 85 D5 20 AA 94 E8 3940- @1 8D 54 99 A9 0@ 85 FD
36C0- DO @4 E6 1D FO 8A A5 D3 3948- A2 03 A9 OF 85 06 A5 FC
36C8- BO E1 20 D3 F4 18 AS D4 3950- 20 00 00 29 01 FO 03 BD
36D0- 65 DO 85 D4 AS D5 65 DI 3958- BC 99 05 FD 85 FD C6 06
36D8- 50 E@ 30 06 8D 03 CO 8D 3960- C6 06 CA D@ E9 8D @8 CO
36E0- 05 CP 31 26 DO @4 E6 EA 3968- A6 32 10 02 49 3F AE BD
36E8- A5 FD 51 26 91 26 8D @2 3970- 99 EQ ©3 DO OC AA A5 FB
36F0- CO 60 A5 D1 29 64 FO OF 3978- 4A 8A 90 63 20 ED FD C6
gg;:- A5 FB FO g‘ AS FD 20 D9 3980- FB 20 ED FD 8D 09 CO OE
- 94 4C 07 97 20 D5 94 A5 i
3708- D1 65 D3 29 03 C9 02 6A 3900 AD F@ 07 DO 03 8D £9 07
3710- B0 093 4C D3 F4 10:22 46 3998- C8 CO 28 90 9E C6 FE FO
3718- FD BD 01 60 A5 FC 49 FF 39A0- 83 4C 1F 99 20 CD 92 8D

3720- 85 FC 10 07 88 10 @82 Ae 39A8- 68 CO 20 B7 @8 C9 2C DO

3728- 27 84 E5 A5 1C 4A 90 02 3980- 06 20 Bl 00 4C 06 99 20
3730- 09 80 85 1C A9 40 85 FD 3988- CD 98 4C 55 94 30 OC 03
3738- 60 06 FD 30 01 60 A5 FC 39C0- 1B 3E 1B 6E 1B 54 31 B2
3740- 49 FF 85 FC 30 09 C8 C@ 39C8- @D 20 1B 47 30 35 36 BO
3748- 28 90 02 A0 00 B4 ES5 AS 39D@- 1B 3C 1B 4E 1B C1 01 @0
3750- 1C @A 69 00 85 1C A9 01 39D8- 04 00 @C 2D 3C 3C FC 6F

3758- 85 FD 60 A2 00 86 FB 20
3760- F8 E6 A5 E8 85 1A A5 E9 SREE~ R 4D b 3C BF 9C &2 15

39E8- 15 2E 2D 2D DE 3B 3F 3F
3768- 85 1B 8A FO 08 A2 60 C1
3770- 1A 90 05 FO 83 4C 78 93 S e dbRb DR
3778- 0A 90 03 EG 1B 18 A8 Bl A
3780- 1A 65 1A AA CB Bl 1A 65

3788- E9 85 1B 86 1A 20 B7 00
3790- C9 C5 D@ @6 20 OF 96 20

3798- 90 95 AS FB FO 0B A9 96 LISTING 3: DUBL.DEMO
37A0- A2 18 A@ DA 20 BD 92 FO 15, - BEM 5k smmimnm s ss s b 55
37A8- 03 20 21 96 A5 F9 AA 4A 20 REM DUBL . DEMO

3780- 4A 4A 4A 85 D3 BA 29 OF 30 REM -

3788- AA BC BA F5 84 DO 49 OF s L s
37C0- AA BC BB F5 C8 84 D2 A4 8 Bk G e e
37C8- E5 A2 0@ 86 EA 8D 0@ CO R o A s 2
3700- 20 F8 94 Al 1A 85 D1 A2 90" REM sessesssonsasnavsoasuss

es. oo 35,045 Do Ae i 80 IF PCEK (64435) < > 6 THEN HOME : VTAB
STEY- 15 2B rd B¢ o it BE o 12: PRINT "SORRY, PROGRAM WON'T WORK ON

David L. Smith MD

37Fe. 02 §5D §5 o328 3 o6 . PRINT "THIS MACHINE": END : REM MUST B
E IIC. IIGS OR 128K IIE
37F8- CA D@ E4 A5 D1 4A 4A 4A
388¢- D6 D3 E6 1A D3 92 E6 1B 186 PRINT Cimt [4 "BRUN DUBLSTUF": POKE 216
3808- Al 1A DB CO 4C 4B 94 9D g PR 130( ) :
91~ 92 20 84 ca 8] JA 49 116 HOME : PRINT : HTAB (80 - LEN (XS$)) / 2
3818- 7F 91 1A C8 D@ F7 CA 10 .
3820- EE 60 20 85 95 A9 98 A2 : VTAB 22: PRINT XS: & P500,0: RETURN
DaH: I3 AN SE 28 6053 PEBE 120 READ D: READ P: & PD.P: RETURN
3835- 03 A2 81 26 ud 38 6 ip 130 o;2= CHRS (4): PRINT DS"PRE3": PRINT : VTAB
3838- AS 1B 29 1F D@ F3 A5 30 e S -
3840- 49 FF 85 30 4C 4B 94 A2 140 ?gﬂcbgaa—llghns is single-HIRES graphics
- F :
SRa%> £3. 90 FE AS. 2985 2LAD 150 C = @: FOR Y = @ TO 130 STEP 26:C = C + 1
3850- 90 84 26 A@ 00 A9 01 85
3858- FC R1 26 85 FB AA A9 00 : HCOLOR= C: FOR Z = Y TO Y + 25: HPLOT
3860- 91 26 8A 8D 55 CO 30 13 0,2 TO 279,Z: NEXT : NEXT
5 160 XS = "Let's double it with &W": GOSUB 110
3868- 20 A7 98 8D 54 CO 46 FC : : . g

170 XS = "Now let's check the DHIRES colors":



180

190

200
210

220
230

240

250

260

270

280

290

300

310

320

GosuB 110. & Z1
FOR C = 1 TO 15: COLOR= C: IF C = 13 THEN

& F
Y=C+ 12: FORZ =Y TOY + 11: & HPLOT
0.Z TO 559.Z: NEXT NEXT : FOR T = @ TO
32: & XDRAW 1 AT T - 17.Y + 9:CLICK = PEEK
(49200) + PEEK (49200) + PEEK (49200):
NEXT
& M1 TO 2: & M9 TO 15: & S14 TO 2
& T:X$ = "Here's a demo of &CLEAR:" . GOSUB
110
& Z1: FORC = 1 TO 15: COLOR= C: & CLEAR
1: NEXT
X$ = "Now for some patriotism demo'ing &H

PLOT. &P, &PLOT, &DRAW
15 & CLEAR 2: & V2
COLOR= 12. FOR Y = 15 TO 135 STEP 20: FOR
Z=YTOY + 9: REM OIld glory

& HPLOT 0.Z TO 559,Z: NEXT : NEXT

COLOR= 1: FOR X = O TO 232 STEP 4: & PLOT
X,15 TO X,84: ON X > 210 GOSUB 120: NEXT

GOSUB 110: COLOR=

COLOR= 15: FOR X = 14 TO 209 STEP 39: FOR

Y = 25 TO 81 STEP 14: & DRAW 1 AT X.Y: GOSUB
120° NEXT : NEXT

FOR X = 34 TO 190 STEP 39: FOR Y = 31 TO

73 STEP 14: & DRAW 1 AT X.Y: GOSUB 120:

NEXT : NEXT : & M2 TO 1: & M10 TO 9: &
T
X$ = "Now for a disappearing act": GOSUB
110° & MI10 TO 3: & HGR : & P1000.0

X$ = "Let's get our
y...". GOSUB 110 : & C16384,24570 TO 8192
: & A24576,.32760 TO 8192 ,A: & P1000.0: &

HGR

X$ = "Here's the fast way to do it:":
110 & M2 TO 1: & M12 TO 9: & P1000,0

X$ = "Here's the &INVERSE command": GOSUB
110: & INVERSE 1: & P1000,0 & INVERSE
1: & P1000.0

flag back the slow wa

Gosus

330

340
350
360

370

380

390

400

410

420

430

X$ = "Here's the &S command:" . GOSUB 110:
& S14 TO 1: & S9 TO 15: & P100GA.0: & WAIT
- & S14 TO 1: & S9 TO 15

X$ = "End of Demonstration"  GOSUB 110: END

E = PEEK (222):EL =
PEEK (219): CALL 3288: POKE 216.0
HOME : VTAB 12: IF E = 6 THEN PRINT "UN
ABLE TO FIND DUBLSTUF ON THIS DISK": GOTO
390
IF E = 8 THEN PRINT

PEEK (218) + 256 -

"1/0 ERROR- -CHECK D

RIVE DOOR": GOTO 390

PRINT "ERROR "E" IN LINE "EL

VTAB 21. PRINT "RETURN TO TRY AGAIN ESCA
PE TO QUIT":: GET Zs: PRINT IF Z$ = CHRS

(13) GOTO 90

DATA 64,164,96,164,32.195,64,195,64.164
96.164.32,219,.64,219.64.195.64.184.64.16
4,64,146.64.130.192.164

DATA 64.164.96.164.32.195,64.195,64.164,
96.164,32,219,64,219,64,110,64,116.,64.11
0.64.98,64,146,192.110

DATA 64,164,96,98,32.98.64.110,64,123,96
.123,32,130.64,130.64,123,64,110,64,130,
64,146.64.164 192,123

DATA 64.123.96,123,32,146.64,146 64,123,
96 123,32 164,64,164.64,164.64.146 64,12
3.64,164,64.110.192.123

END OF LISTING 3

KEY PERFECT 5.0

RUN ON
DUBL DEMO

" CODE-5 ©  LINEK - LINEN CODE-4.0
4558BAAS 10 - 100 8843
7EEC573A 110 200 C3EA
924£9730 210 - 300 F 089
9CBADI1BE 310 - 400 Q10F91
97461C23 a10 430 964C
6FEC608] = PROGRAM TOTAL = 0825



