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Figure 13.2 - PICDRAWH Memory Map
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Page 1 Graphics
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€— $1000 (4096)

€— $800 (2048)

PICDRAWL also uses zero-page locations $0-$C, $FC-$FF (0-12, 252-255).
Figure 13.3 - PICDRAWL Memory Map

PICDRAWL

PICDRAWL is located at the bottom of memory, where Applesoft programs usually start.
Since there is a lot more memory above the hi-res pages than below, sometimes it's useful to
rearrange memory so that the PICDRAW routine and picture buffers are below graphics
page 1 and a long program starts after graphics page 1. Figure 13.3 shows the resulting
memory usage.

PICDRAWL starts at location 2048 ($800) and goes up to location 5119 ($13FF). That
means 3072 bytes are free for buffers starting at location 5120. If the text table is removed, as
described in the next section, you can start your buffers at 4352.

The CALL and POKE locations for PICDRAWL are all 34048 less than those for
PICDRAWH (it's been moved down 34,048 bytes for the lower location). The only
exceptions are locations 0 and 1, which are still used for the starting address of the picture
buffer.



If you use PICDRAWL with a Basic program, you must use a trick to get the Basic program
to load above hi-res screen 1in memory. To locate a program starting at 16384 ($4000), the
first location above graphics page 1, you must write another program that will do a couple
pokes, then run your program. This “loader” program is shown in listing 13.6. Substitute the
name of your program for “name”.

16 REM * O.K. TO LOAD COVER PICTURE HERE #
20 POKE 103,1: POKE 104,64: POKE 16324,
30 PRINT CHRS$ (4);"RUN NAME"

Listing 13.6 - Loading a Basic Program above Graphics Page 1

Removing the Character Table

If you do not use the text option in any of your pictures, you can remove the text character
table from PICDRAW and save 768 bytes. For PICDRAWH that means that you would not
need a MAXFILES 1, or that you could use that space for something else. For PICDRAWL, it
means that you could move your buffer down 768 bytes or again use that area for some other
purpose.

To make a version of PICDRAW without the text table, use one of the following:

MAXFILES 1

BLOAD PICDRAWH

BSAVE PICDRAWH.NT,A$8D00,L$900

or.

BLOAD PICDRAWL

BSAVE PICDRAWL.NT A$800,L$900

The “.NT" means “no text", and will help you remember that it is not a complete version.

If all your pictures use neither text nor brushes, you can eliminate another 256 bytes for
the brush table. In the above, change “L$900" to L$800" to take 256 bytes off the top. Also
change the “.NT"” to “.NB", or something appropriate.

Changing the Character Table

The character table may be changed if you have a small font editor such as that available
with The Complete Graphics System from Penguin Software or The Applesoft Tookit from
Apple Computer. Several alternate text fonts are also available in Additional Typesets from
Penguin Software.

To load an alternate text set use the following steps:

1) Type MAXFILES 1
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2) BLOAD PICDRAWH
or BLOAD PICDRAWL
3) If using PICDRAWH, type
BLOAD textset,A$9600

where “textset” is the name of the replacement character set. If using PICDRAWL, replace
“$9600" with “$1100".

4) BSAVE PICDRAWH, A$8D00,L$C00
or BSAVE PICDRAWL,A$800,L$C00

In step 4, you may want to use an alternate name so that you recognize it as one with a
modified character set.



Chapter 14 - Using Double-Res
Pictures in your Programs

When you created your pictures in the picture editor, what was saved was your moves in
drawing the picture. To display it, you need some way to tell the computer to recreate those
moves. The machine language routines called PICDRAW and DPICDRAW do just that.
DPICDRAW is the double-res version.

Put the DPICDRAW routine on your disk

First, you must move the DPICDRAW routines (they are split into two parts) from The
Graphics Magician disk to your program and data disk. To do so, quit The Graphics
Magician so that you get the “]” prompt, then use the following steps:

1) Put in your Graphics Magician disk, type
BLOAD DPICDRAWH,A$2000

and press RETURN. Then type

BLOAD DPICDRAWL

and press RETURN.

2) Put in your disk and type

BSAVE DPICDRAWH,A$2000,L $F00

and press RETURN. Then type

BSAVE DPICDRAWL,A$9500,L$62

and press RETURN.

Using DPICDRAW

After DPICDRAWL and DPICDRAWH are moved to the same disk as your picture files,
you can write a short BASIC program to display the pictures, such as that in listing 14.1.

5 HIMEM: 327s%

10 X = PEEK (- 16254) + PEEK (- 16255) + PEEK ( - 16255)
{5 REM WRITE-ENABLE LANGUAGE CARD

20 PRINT CHRS$ (4);"BLOAD DPICDRAWL"

30 PRINT CHRS$ (4);"BLOAD DPICDRAWH,A$D@00"

49 X = PEEK (- 16254): REM WRITE-PROTECT CARD

5@ PRINT CHR$ (4);"PR#3": PRINT

6@ HGR : CALL 3:202

65 REM MOVE BLANK MAIN MEM TO AUX MEM
70 PRINT CHR$ (4);"BLOAD PNAME.SPC,A32762"
8@ POKE @,0: POKE 1,128

90 CALL 32144

Listing 14.1 - Using DPICDRAW from BASIC in 280-mode

This example shows how to display a 280-mode (.SPC) picture in double-res. To display a
560-mode picture, change line 70 to use “.DPC" instead of “.SPC", and add:

85 POKE 38175,255

which tells the DPICDRAW routine that the color conversion routines for 280-mode pictures
need not be used.

To go back to displaying 280-mode pictures, use
POKE 38175,0

The HIMEM command makes sure that the DPICDRAW routine and the area in which you
loaded your picture will not be disturbed. The DPICDRAW routine starts at location 38144
($9500), and we'll load the picture commands at 32768 ($8000). Line 10 sets the language
area (the top 16K of main memory) to receive information. Lines 20 and 30 load in the two
DPICDRAW files. Line 40 protects the language area from being written over. Line 50
activates the auxiliary 64K memory and 80-column display. Line 60 sets the standard hi-res
mode, and then moves the contents of hi-res graphics page 1 into the hi-res data area in the
auxiliary memory, using a transfer routine in DPICDRAW. Line 70 loads in the picture
information. Note that the “.SPC" or “.DPC" was added to the name automatically by the
picture editor, and that the “,A32768" tells the program to load the picture commands at
location 32768.

Line 80 pokes the starting address of the picture commands into locations 0 and 1. The
address is poked in Lo/Hi format, which is computed as follows:

Hi=INT(A/256)
Lo=A-HI*256

where A is the address. Listing 14.2 shows how we could have used this formula in line 80.
Line 90 contains the call to the DPICDRAW routine at 38144 (or from machine language, use
JSR $9500) that will cause the picture to be redrawn.

5 HIMEM: 327é%

10 X= PEEK (- 16254) + PEEK ( - 16255) + PEEK ( - 16255)
{5 REM WRITE-ENABLE LANGUAGE CARD

20 PRINT CHR$ (4);"BLOAD DPICDRAWL"

30 PRINT CHR$ (4);"BLOAD DPICDRAWH,A$D@oe"

40 X = PEEK (- 16254): REM WRITE-PROTECT CARD

5@ PRINT CHRS$ (4);"PR#3": PRINT

60 HGR : CALL 33202



65 REM MOVE BLANK MAIN MEM TO AUX MEM

70 PRINT CHR$ (4);"BLOAD PNAME.SPC,A32765"

20 A = 32768:HI = INT (A / 256):L0 = A - HI # 25é: POKE @,LO:
POKE {,HI

99 CALL 32144

Listing 14.2 - Computing the POKES

Putting an Object over a Picture

The same technique used for redrawing a picture is used to redraw an object. Once the
background picture is shown, load the object picture, and use the same two pokes totell the
location of the object commands. Then you have a choice between two calls.

CALL 38147 (or JSR $9503) will draw the object over the picture at the same location in
which the object was originally created. Itis the same as drawing apicture, except the screen
is not cleared beforehand.

CALL 38150 (or JSR $9506) will allow you tospecify an x,y coordinate at which to havethe
object drawn. The x,y coordinate should first be put in locations 38153-38155 as follows:

POKE 38153 X-INT(X/256) *256
POKE 38154,INT (X/256)
POKE 38155,

Technically, “xlo” is put in 38153 ($9509), “xhi" is put in 38154 ($950A), and “y"is put in 38155
($950B). IMPORTANT: for compatibility with programs written for the standard hi-res
screen, the x,y coordinate is given based on a 280 by 192 screen when in 280-mode. If you
are using 560- mode, the x-coordinate can be from 0 to 559.

If the second call is used, the x,y coordinate must be such that the entire object will be
shown on the picture. If any part of the object goes off the edges, it will not work properly.

Listing 14.3 can be used as a continuation of listing 14.1, and shows an example of
drawing an object over a picture using alternate coordinates. If it should be drawn in its
original location, line 130 could be omitted and the call in line 140 could be changed to CALL
38147.

5 HIMEM: 3276&

10 X = PEEK (- 16254) + PEEK (- 16255) + PEEK (- 16253)
{5 REM WRITE-ENABLE LANGUAGE CARD

2@ PRINT CHR$ (4);"BLOAD DPICDRAWL"

30 PRINT CHR$ (4);"BLOAD DPICDRAWH,A$D@@8"

40 X = PEEK (- 16254): REM WRITE-PROTECT CARD

5@ PRINT CHR$ (4);"PR#3": PRINT

60 HGR : CALL 32202

65 REM MOVE BLANK MAIN MEM TO AUX MEM
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70 PRINT CHR$ (4);"BLOAD PNAME.SPC,A32768"

2@ POKE 0,0: POKE 1,128

90 CALL 33144

{e@ PRINT CHRS$ (4);"BLOAD ONAME.SPC,A32768"

110 POKE @,0: POKE {,i22

120 X = 200:Y = 53

130 POKE 32153,X - INT (X / 258) # 256: POKE 3&154,X / 256é:
POKE 38155,Y

140 CALL 32150

Listing 14.3 - Adding an Object

Note that there is no restriction on mixing 560-mode and 280-mode picture files here,
provided you let DPICDRAW know what you are doing. Just remember to POKE 38175,255
for “.DPC" (560-mode) files, and to POKE 38175,0 for “.SPC" (280-mode) files before you
make the call to DPICDRAW.

Note about Graphics Pages

There is only one double-res graphics page. It consists of an 8K block of main memory
from $2000 to $3FFF, and an 8K block of auxiliary memory, also mapped into $2000 to
$3FFF. The standard hi-res Graphics Magician lets you switch between displaying your
pictures on standard hi-res page 1 or standard hi-res page 2. DPICDRAW ignores this, since
there is only one double-res page.

Technical Trivia

Before a picture is drawn, you must put the starting address of the picture file into
locations 0 and 1, in Lo/Hi format. After the picture is drawn, locations 0 and 1 contain the
first address after the picture commands.

Loading Groups of Pictures into One File

You can put several pictures in one long file, so that you only load one time, but can
display several different pictures without going back to disk. See this section in Chapter 13
for how to set up a Picture Group.

Using a Group of Sequential Pictures

Listings 14.4 and 14.5 give examples of using picture groups in your programs. Listing
14.4 cycles through the pictures in order, waiting for a keypress between changes. Listing
14.5 uses the addresses we noted to allow you to select which picture is shown, and when.
Pressing 1, 2, or 3 draws the appropriate picture. The programs should have names and
addresses changed to match the ones you used before you try them, and lines 100 in listing
14.4and 80, 90, and 100 in listing 14.5 should have the “3" changed to the number of pictures
you used.

s



5 HIMEM: 8192
10 X = PEEK (- 16254) + PEEK ( - 16255) + PEEK{ - 156235)
20 PRINT CHR$ (4);"BLOAD DPICDRAWL"
30 PRINT CHR$ (4);"BLCAD DPICDRAWH,A$D0@@"
49 X = PEEK (- 16254): REM WRITE-PROTECT CARD
50 PRINT CHR$ (4);"PR#3": PRINT
6@ HGR : CALL 38202
76 PRINT CHR$ (4);"BLOAD PICTURE GROUP,A16324"
%@ POKE @.,8: POKE 1,64
5 REM LINE 20 CONTAINS 16384
PRE-COMPUTED IN LO-HI FORMAT
9@ POKE 32175,255
95 REM LINE 90 IS FOR 560-MODE PICTURES
{e@ FORX=1TO3
110 CALL 33144: GET A$
12¢ NEXT

Listing 14.4 - Cycling through a Group of Sequential Pictures

5 HIMEM: 8192

10 X = PEEK (- 16254) + PEEK ( - 16255) + PEEK (- 16253)

20 PRINT CHR$ (4);"BLOAD DPICDRAWL"

3¢ PRINT CHRS$ (4);"BLOAD DPICDRAWH,A$D@0@"

49 X = PEEK (- 16254)

5@ PRINT CHR$ (4);"PR#3": PRINT

4@ HGR : CALL 33202: POKE 38175,255

65 REM CLEAR SCREEN AND SET "5é@" MODE

7@ PRINT CHRS$ (4);"BLOAD PICTURE GROUP,A14384"

30 DIM L(3): REM L CONTAINS THE LOCATION OF EACH PICTURE
9¢ FOR X =1 TO 3: READ L(0: NEXT : DATA 14324,18425,20655
100 GET A$: IF A$ < "1" OR A$ > "3" THEN 100

110 V = L( VAL (A$))

120 POKE @,V - INT (V / 25é) # 256: POKE 1,V / 256

130 CALL 32144

140 GOTO 100

Listing 14.5 - Choosing from a Group of Sequential Pictures

Memory Usage

DPICDRAWL takes 98 bytes, and resides in locations 38144-38241 ($9500-$9561).
DPICDRAWL serves as a scratchpad area for DPICDRAWH, and a place where your
programs can pass values to DPICDRAWH. Also, DPICDRAWL switches the 16K language
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area in and out each time you call it, because DPICDRAWH is placed there to leave more free
space for your programs.

DPICDRAWH is where all of the main routines are. It is 3840 bytes long, and resides at
53248-57087 ($D000-$DEFF). Figure 14.2 shows a memory map of where everything is
located when using DPICDRAW.

Your picture buffer (where the picture commands get loaded) may be placed anywhere
where there is room, but the usual place is directly below the DPICDRAW routine. To find
the highest location you may use for the buffer, find the length of your longest picture (from
the picture editor) and subtract it from 38144, the starting location of DPICDRAWL.
Sometimes it is useful to actually use two picture buffers. You may want one for “room”, or
background, pictures, and another separate buffer for objects.

Motherboard ROM Language Area RAM

$E200
Applesoft

$E000

$DF00

$D000 (53248)

Hardware, 1/0 Locations

$C000 (49152)
DOS

$9600 (38400)

$9500 (38144)

free space available
for picture buffers
and variables

$4000 (16384)
Page 1 Graphics

$2000 (8192)
BASIC Program

$800 (2048)

DPICDRAW also uses zero-page locations $0-$C,$F9,$FB-$FF (0-12,249,251-255).
DPICDRAW uses $2000-$3FFF, the double-res display area, in the auxiliary 64K of memory.
Figure 14.2 - DPICDRAW Main Memory Map -73-



There is a second version of DPICDRAW available in case you do not want it to use the
language area (for example, if you will be using ProDOS, which resides in the same area).
The alternate version is called DPICDRAW.ALT, and it starts at $800 (2048) and is exactly 4K
long to $17FF, or 6143), not including the character table.

Listing 14.6 shows an example of using DPICDRAW.ALT from Basic. It is virtually the
same as listing 14.1, except for the code in lines 10 and 20, and the CALL address is moved
down to 2106. Lines 10 and 20 cause the Basic code to relocate itself to $4000, or 16384. The
CALL, and all other access points in DPICDRAW.ALT, are 36096 ($8D00) less than those for
the standard version of DPICDRAW, described earlier.

5 HIMEM: 3276%

i1¢ IF PEEK (1@4) = 64 THEN 4@

20 POKE 104.64: POKE 16324,0: PRINT CHR$ (4);"RUN LISTING 14.6"
3¢ REM MOVE PROGRAM OUT OF DPICDRAW.ALT'S SPACE
490 PRINT CHR$ (4);"BLOAD DPICDRAW.ALT"

5@ PRINT CHRS$ (4);"PR#3": PRINT

6@ HGR : CALL 2106

65 REM MOVE BLANK MAIN MEM TO AUX MEM

70 PRINT CHRS$ (4);"BLOAD PNAME.SPC,A32768"

5@ POKE 0,0: POKE 1,128

9@ CALL 204¢

Listing 14.6 - Using DPICDRAW.ALT

Adding a Character Table

As it comes, DPICDRAW and its character set are in separate files. If your application
requires text on the graphics screen, there are two ways to install DPICDRAW's character
table:

When loading the DPICDRAMW files, add:
25 PRINT CHR$(4) “BLOAD SYS.STS,A$DF00"
or add the table to the end of DPICDRAWH:
BLOAD DPICDRAWH,A$2000
BLOAD SYS.STS,A$2F00
BSAVE DPICDRAWH.WT,A$2000,L$1200

The “WT" means “with text”, and will help you remember that this version has a character
table added.

To use text with DPICDRAW.ALT, you would use the following with listing 5.3:
45 PRINT CHR$(4) “BLOAD SYS.STS,A$1800"

T4~

or add the table to the end of DPICDRAW. ALT with:

BLOAD DPICDRAW.ALT
BLOAD SYS.STS,A$1800
BSAVE DPICDRAW.ALT.WT,A$800,L$1300

Changing the Character Table

.The character table may be changed if you have a small font editor such as that available
with The Complete Graphics System from Penguin Software or The Applesoft Tookit from

Apple Computer. Several alternate text fonts are also available in Additional Typesets from
Penguin Software.

To use an alternate text set, simply use the name of the character set you want in place of
SYS.STS in the previous section, “Adding a Character Table”. To change the character set
on your editor disk, on a copy of the disk replace SYS.STS with your character set. Its name
must be changed to SYS.STS for the editor disk.
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Chapter 15 - The Picture Lister

Pressing “(L)ist picture” from the menu gets you to a picture listing utility. Normally, this
will be of little use, but it does have a few interesting applications. You will have to choose
between the standard and double-res versions.

First, you can print out on your printer a list of commands that verbally describe a picture.
These are the same commands that are listed individually at the bottom of the screen while
you are editing a picture.

More importantly, the Lister lets you list your picture commands to a transfer file.
Normally a picture’s commands are stored in binary format for speed. When the commands
are taken apart and listed to a transfer file, a few things can happen. First, it becomes
possible to transfer your pictures to other types of computers, and for them to interpret the
pictures in a way best suited for display on that system. Second, it becomes possible to
reload the picture on your own Apple, altering various parameters in the translation back to
sequential format.

Simple Options

Briefly going through the options, “(L)oad” and “(S)ave"” let you load and save sequential
pictures from The Graphics Magician to and from disk. “(P)rint picture commands” lets you
print the instructions that make up a picture to your printer. “(V)iew picture”, “(D)raw
picture”, “(C)atalog”, and “(Q)uit” do just as they say.

“(W)rite transfer file” takes the current picture loaded in memory and puts its commands
into a Graphics Magician picture transfer format. The commands are written out so that they
can be interpreted by other Apples, and by other computers such as those from Atari,
Commodore, and IBM.

Reading and Interpreting Transfer Files

“(R)ead transfer file" lets you read and interpret a picture transfer formatted file. This file
can be created with an Apple, as in above, or it could be a graphics file created with another
computer. In either case, you are first asked to enter ascaling factor. Standard Apple picture
files are written out with a scaling factor of 100; that is, all x,y coordinates are multiplied by
100 before being written to the transfer formatted file. To read astandard Apple picture back
in, you would want to divide each coordinate by 100, therefore enter 100 for the scale factor.
This should be done with any 280-mode “.SPC" picture.

In a Double-Res picture, the x-coordinate can be from 0 to 559. The x-coordinate
multiplier, then, is 50. The y-coordinate multiplier (100) stays the same. To read in a
Double-Res picture, you would divide the x-coordinates by 50, and the y-coordintaes by
100. This should be used with all 560-mode “ DPC" pictures.

Other computers do not necessarily have the same 280 or 560 dot by 192 dot resolution of
an Apple. Files written out by other computers may use different scaling factors, or require
that different scaling factors be used for interpreting their files so that the end result is a
picture that is proportional to a full screen on an Apple.
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.You may also usg the scaling factor to play tricks with the physical size of pictures created
with an Apple, making them larger or smaller. One thing to remember is that the brush and
text sizes do not change, so whereas the line and fill commands will actually condense or

expatr;d properly in size, brushes and text will be the same size, but move apart or scrunch
together.

qu those .interested in playing around with the actual code for interpreting the pictures,
the instructions for reading and interpreting a picture file are in lines 500-600 of the
programs PICDOC and DPICDOC, with the specific commands for interpreting the
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Color Table

The other ipterpretation that occurs when reading a file is that of color. Different types of
Fomputers differ greatly when it comes to color availability, so a method is provided to
interpret colors as best as possible across systems. When the interpreter reads a color from

the'color table,‘instead of automatically assigning that color number, it looks in a color table
to find the equivalent that should be used.

. The existing color table uses 256 color equivalences, with each number equivalent to itself
(in other words, color 12 is interpreted as a 12). Colors 108 to 255 are not used with
;tandard-res, but are with double-res and with some other computers, so the capability is
included for interpreting them as best as possible. '

The existing color table uses 16 line color equivalences, and 256 brush/fill color

eq:;i;/alences, with each number equivalent to itself (in other words, color 12 is interpreted as
a12).

Pressing “(E)dit color'table" will give you a set of choices that allows you to load or save a
color table of your choice, print the current color table equivalences to a printer, load the
Double-Res Apple equivalence color table (named AP560.CLT, which is loaded in

automatically when the program is run), change any one of the color equivalences, or return
to the main options.

If you choose to change a color equivalence, you'll be asked which number you want to
change, and what you want it to be. If you choose to change fill color 5 to 17, whenever a
plctgre transfer file is read in and interpeted, any fill color 5 will be interpreted as a 17
Besides being irreplaceable as a tool for transferring colored pictures between two differeni
types of computers, this will also allow a quick way to change colors in any picture created in
qn Apple. It lets you bypass the need for going into the picture editor and single-stepping to
find all the color commands that you want changed. The whole step is done automatically
when you write a picture transfer file, change the color equivalences, then read and interpret
the same file with the new colors. In fact it's so quick that it allows you to easily test several
diffferent color combinations for the same picture very painlessly.



Double-Res Only
Customizing the 280/560 Mode Color Conversions

There is one other use to which the color table editor can be put. DPICDRAW uses a color
lookup table to convert picture commands from 280 data mode to 560 data mode, and vice
versa. The default color table for 280 mode to 560 mode conversion is AP280.CLT.
DPICDRAWH contains a copy of this table, as does SYS.CLT. Everytime you enter the main
menu, however, the contents of SYS.CLT are overlaid onto DPICDRAWH. Using DPICDOC,
you can get, edit, and save SYS.CLT, and that way change how DPICDRAW interprets 280-
mode files.

Here's an example: In the 280-mode palette, color number 2 (remember to start counting
at color number zero) is defined as solid yellow, which is color 112 in the 560-mode palette.
You decide that you'd prefer to have DPICDRAW interpret color #2 as a lighter yellow, and
you pick color #126 (yellow and white) from the 560-mode palette as a substitute. From
DPICDOC, you would load SYS.CLT, and choose “(E)dit color table". (Note that all “.CLT"
files are kept on the master disk, usually in drive 1.) Then choose “(C)hange fill color table”.
DPICDOC will ask you which color to change. Enter a 2. Then DPICDOC will ask what the
new value should be. Enter 126. That's it! To make these changes permanent, “(S)ave color
table”, and enter “SYS" as the name. This will save your new table as SYS.CLT. It's advised
that you always do this onto a COPY of the master, so that your real master disk still has the
original SYS.CLT.

If you want to make a lot of changes to the 280-mode palette, you may want to load the
palette, and redraw it occasionally to be able to see what you're doing. The name of the
palette is PAL280.SPC. Just select “(L)oad picture”, “(2)80 mode”, then enter “PAL280". If
you have changed the lookup table, you will see the difference when the palette is drawn.
You may make more changes with DPICDOC, then “(D)raw” the palette again to see the
changes as often as you like.

If you ever want to restore SYS.CLT to its original state, “(L)oad color table” AP280, and
“(S)ave" it as SYS. AP280.CLT is the backup copy of the standard table, so it's probably best
not to change it or save over it.

Finally if you want to create a custom DPICDRAW with your color lookup table, from
Applesoft type:

BLOAD DPICDRAWH,A$2000
BLOAD your table .CLT,A$2CFO0
BSAVE DPICDRAWH.MC,A$2000,L$F00

The “.MC"” stands for “modified colors”, and tells you that this DPICDRAW will interpret 280-
mode pictures in a non-standard way.
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Chapter 16 - Extras

The Binary Transfer Utility

Choosing “(B)inary transfer” from the menu lets you use the binary transfer utility. On the
Apple, there are four types of storage files, designated by a letter in front of the name when
you do a disk catalog. “A” files are Applesoft Basic files. “I” files are Integer Basic files (not
used much anymore). “T" stands for text file, and “B" is a binary file.

BASIC files are easy to move around; you just LOAD them and SAVE them. The computer
does all the work with location and length. All the files you create with The Graphics
Magician, though, are binary files. They either contain binary data or machine language
code. To move a binary file, you must know its starting address and length (in bytes). The
binary transfer utility lets you easily find these. It will also let you automatically load a binary
file from one disk and save it to another disk.

The options from the binary transfer utility are to “(L)oad", “(S)ave”, “(D)isk catalog", or
“(Q)uit”. Each time you load a binary file, its starting address and length are automatically
displayed, both in decimal and hexadecimal. Once you load a file, you don't necessarily
have to save it. You would do so only if you want to put it onto another disk.

With a couple commands from Applesoft it is possible to change the starting location (and
thus, loading location) of a binary file. Generally you should not do this with machine
language program files, since these are usually dependent on location. You may easily make
the change with binary data files, such as pictures, shapes, and paths, though. If you have a
sequential picture called HOUSE, for example, that was 387 bytes long and you want to
<(:]I')\ange its loading address to 24800, you would use the following from the Applesoft prompt

BLOAD HOUSE.SPC,A24800

BSAVE HOUSE.SPC,A24800,L.387

Standard-Res Text Generator

-A small character generator has been included that will let you print text on the hi-res
graphics screen from your programs. It is located at the very top of memory and requires a
MAXFILES 1 command to be issued before the routine can be loaded and used. There are
four versions on disk:

HPRINT ANIM for use with the animator (starts at $9700, or 38656)

HPRINT PH for use with PICDRAWH (starts at $9A00, or 39424)
HPRINT PL for use with PICDRAWL (starts at $9A00, or 39424)

HPRINT ALONE for use with none of the above (starts at $9580, or 38272)

The rqutine itself will simply plot an ASCII character in the range 32-127 at a specified x,y
coor;hnate. Y may be anywhere in the range 0-184, X must be 0-39. To use the routine, first
load it, then, given an x,y coordinate and an ASClI| value A, putthe ASClII value in 39424, put
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X in 39425, put Y in 39426, and CALL 39427. (Hexadecimal addresses $9A00-$9A03). A
sample is shown in listing 16.1, and an ASCI| table can be found in your Applesoft manual.
The numerals 0-9 have ASCI| values of 48-57, and the letters A-Z have values 65-90.

5 HOME

10 PRINT CHR$ (4);"MAXFILES{"

{5 HIMEM: 38272

20 HGR

30 PRINT CHR$ (4);"BLOAD HPRINT ALONE"

49 GET A$

50 A= ASC (A$)

60 IFA=13THENY =Y+ 1:X=0:IFY > 19 THEN Y = @: GOTO 4@
65 IFA=8THENX=X-1:IF X< @ THEN X= 9

70 IF A=27 THEN END

75 IF A< 320RA > 127 THEN 40

80 X=X+1:IFX>39 THENX=1:Y=Y+1:IFY> {9 THENY =29
99 POKE 39424,A: POKE 39425,X: POKE 39426,(Y * 8)

iee CALL 39427

110 GOTO 40

Listing 16.1 - Using HPRINT

The versions of the text generator that work with PICDRAW use the same character set
used by PICDRAW. The character set for the other two versions is located from 38656-39423
($9700-$99FF), and can be replaced with any other standard small character set created in
The Complete Graphics System, The Applesoft Toolkit, or from Additional Typesets. When
using HPRINT ALONE, you should also use the command HIMEM:38272.

Double-res Text Generator

A small character generator has been included that will let you print text on the double-res
graphics screen from your programs. It is called DHPRINT, and it loads just above
DPICDRAWL.

The routine itself will simply plot an ASCII character in the range 32-127 at a specified x.y
coordinate. Y may be anywhere in the range 0-184, X must be 0-39. To use the routine, first
load it, then, given x,y coordinate and an ASCl| value A, putthe ASClI value in 38242, putXin
38243, putY in 38244, and CALL 38245. (Hexadecimal addresses $9562-$9565). A sample is
shown in listing 16.2, and an ASCII table can be found in your Applesoft manual. The
numerals 0-9 have ASCII values of 48-57, and the letters A-Z have values 65-90.

5 HOME

10 REM ASSUMES DPICDRAW AND A CHARACTER TABLE ARE
LOADED AND READY

20 HGR : CALL 382e2

30 PRINT CHR$ (4);"BLOAD DHPRINT"
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49 GET A$

50 A= ASC (A$)

60 IFA=13THENY=Y+1{:X=0:IFY>19THENY=90

65 IFA=83THENX=X-1:IFX<{@THENX=190

7¢ IF A=3 THEN END: REM CONTROL-C QUITS

75 IF A<{320RA > 127 THEN 40

80 X=X+1:IFX>39THENX=1:Y=Y+1:IFY>19THENY =9
90 POKE 38242,A: POKE 38243,X: POKE 38244,Y # &

100 CALL 38245

119 GOTO 40

Listing 16.2 - Using DHPRINT

Note that DHPRINT uses the same character set and lookup tables used by DPICDRAWH.
DPICDRAWH and a character set should be in memory before using DHPRINT.

DPICDRAW.ALT already has a version of DHPRINT built in. To use it, just subtract 36096
($8D00) from the addresses given above.

Capturing Shapes and Extra Editing

Pre-shifted shapes have their own special format and must be created with The Graphics
Magician shape editor. There are ways, however, to convert standard Applesoft shapes or
parts of a hi-res screen to pre-shifted shapes. The trick is to put those shapes on the screen
in the editing area used by the shape editor, then jump into the shape editor and convince it
that the shapes belong there.

There are three extra programs on your Graphics Magician disk that let you do this.
SHAPE START lets you convert Applesoft shapes to pre-shifted shapes. SHAPE CAPTURE
allows you to convert any part of a hi-res graphics screen into a shape. And with SHAPE
SCREEN START you can edit pre-shifted shapes with any other graphics utility, then return
to the shape editor.

To use SHAPE START, quit The Graphics Magician and type “RUN SHAPE START"
(without the quotes). You will be asked for the name of your Applesoft shape table (give the
entire name as it appears in the disk catalog), and it will be loaded from your data disk. You'll
then be asked for the number of the shape that you want converted, and the border size that
you want around your pre-shifted shape. The borders will be drawn, and you can position
your shape within them by using the IJKM keys. “(N)ew" lets you choose a different shape in
the same table. When the shape is positioned in the boxes, press “(S)hape editor” to jump
into the editor. You'll have to tell it the border and shape size, as if you were starting new, but
your shape will already be on the screen.

SHAPE CAPTURE works similarly. Quit The Graphics Magician and type “RUN SHAPE
CAPTURE". You will be asked for a picture name. The picture must be stored in standard
“.PIC" format. Type its name (without the “.PIC") and it will be loaded from your data disk.
When the picture appears, use the IJKM keys to move the cursor around. When you reach
the upper left corner of the area you want captured, press “1". Then move to the lower right
corner and press “2". The bordered area will now be transferred seven times to an editing
screen, and the shape editor will be run. As with SHAPESTART, you'll have to give border,
shape size, etc,, as if you started new, but the shape will already be on the screen.
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SHAPE SCREEN START lets you jump out of the shape editor, edit the “edit screen” with
another graphics utility, then reenter the shape editor. It is a three-step process. First, when
you have a shape on the shape editor “edit screen” (seven shapes, with border dots, etc.), go
to the “(0)ptions” and press Control-S (an unlisted option; hold down the CONTROL key
and press “S"). This saves the edit screen intact as a standard 34-sector “.PIC" file on your
data disk, with the name you give it. Step two is to edit this picture file however you want with
the graphics utility you desire. The only important part of this step is to erase the border dots
that were left by the shape editor before you are done and proceed to step three. The last
step is to “RUN SHAPE SCREEN START”, give the name of the edited picture file, and you'll
be put back into the editor, just as with the two previous programs.

Appendix A - Apple Double-Res Colors

® o & " 0 00 e o o 0 0 00

EEEEEX R

® 0 0 0 0 00 ® o 9 0 0 00

9 o ® 0 00 ® % & 0 ® 00

e ® 0 ° o 0 0 e ® o 0 0 00
Each partition is a byte. -

Each dot is a screen dot
and is stored as a bit.

Figure A.1 - Section of Apple Graphics Screen

To fully take advantage of the double-res color graphics ability, it helps to know just how
those colors are stored on the double-res screen. Figure A.1 shows a magnified portion of
the graphics screen. Each dot corresponds to a dot that may be on or off and each is
technically stored as a bit. The lines divide the basic storage units on the Apple, bytes. Each
byte consists of seven bits displayed horizontally on the screen. The eighth bit in each byte,
used as a color-select bit in standard hi-res, is ignored in double-res. When the 8K main
memory is displayed simultaneously with the 8K auxiliary memory, we get a screen that is 80
bytes, or 560 dots, wide. As with standard hi-res, the screen is 192 bytes, and dots, tall.

Each dot may only be on or off. An “on” dot may be one of four colors, depending on its
horizontal position on the graphics screen. For color purposes, the 560 dots going across
the double-res screen are divided into groups of four dots. This unit of four dots, or “color
group”, is capable of 16 combinations, or 16 colors. See figure A.2.

Color Group

Black 0000
Magenta 000X
Brown 00XDO0
Orange 00X X
Dark Green 0X00
Grey 1 0XO0X
Light Green 0XXO0
Yellow 0X XX
Dark Blue X000
Violet X00X
Grey 2 X0XDO0
Pink X0XX
Blue XX00
Light Blue X X0 X
Aqua XXXO0
White XX XX
X =on 0 = off
Figure A-2 - Double-Res Colors



This new color layout has a few interesting results. First, black and white mode is basically
dot on and dot off. “White” means a dot is on, without regard to actual color, and “black”
means adot is off, and will always be black. The actual resolution of this mode is 560 by 192.

The second result is that, like standard hi-res, the color mode resolution is really only 140
by 192. There are 560/4, or 140 color groups across the screen, and each color group can
only produce one color at a time. This is not as severe as it sounds, because most graphics
you produce will be some mixture of the “black and white" 560-dot resolution and the color
140-dot resolution. Most computers require that you choose either one or the other display
mode, with very limited mixture, if any.

Thethird result is that there is no such thing as color bleed in double-res. The color-select
bit is not used, so you may freely place any color next to any other color without fear of
affecting other colors within the byte boundaries.

The final resultis that, unlike the standard hi-res version of The Graphics Magician, there
are no “group A, B, and C" colors on the two color palettes. You may mix color fills any way
you want. Of course, if you create a picture in 280-mode, and wish to use it with the standard
hi-res PICDRAW, you should observe the limitations of standard hi-res, as described in
Appendix B.

Appendix B - Apple Standard
Hi-Res Colors

The diagram in Figure A.1 also corresponds to the standard hi-res graphics screen. Each
dot corresponds to a dot that may be on or off on the screen, and each is technically stored
as a bit (on or off). The lines divide the basic storage units on the Apple, bytes. Each byte
consists of seven bits displayed horizontally on the screen. An eighth bit is used as a color
flag, or switch, which we will find is the key to most color anomalies on the Apple. The screen
is 40 bytes, or 280 dots wide. It is 192 bytes, and dots, tall.

Each dot may only be on or off. If a dot is off, it is black. An “on" dot can be one of four
colors, depending on two conditions. “On" dots in even columns will be either blue or violet.
“On” dots in odd columns will be either orange or green. If the color flag for that byte is on,
the dots will be orange and blue, and if the flag is off, the dots will be green and violet. Got all
that? Okay, now if two dots are “on" horizontally next to each other, they both become white.
This gives the “eight” Apple colors, even though there are two versions of white, and two
versions of black. See figure B.1.

Group 1 Group 2

Color Flag Off Color Flag On
Dots Off Black #0 Black #4
Odd Dots On Green #1 Orange #5
Even Dots On Violet #2 Blue #6
All Dots On White #3 White #7

Figure B.1 - Color Construction

The color layout has a few interesting results. First, black and white mode is basically dot
on or dot off, without regard to color flag or position. “White” means a dot is on, and it can
actually be displayed as white, blue, violet, green, or orange. “Black” means the dot is off,
and will always be displayed as black. The actual resolution in this mode is 280 by 192. (Note:
the color flag also slightly affects the position of a dot, shifting it left or right a half position.
By using this shift, it is possible in some instances to make the horizontal resolution appear
to be 560 since there are 560 positions in which dots can appear. It is not a true resolution,
however, since no matter what you do there are only seven dots per byte.)

The second result of the color layout is that in color mode, the resolution is really only 140
dots wide. An orange line across the screen has only the odd dots set; the even dots must be
off. It only uses 140 dots and restricts the use of the others. This is part of the reason why
most uses of color have a black background. Any color may be used against a black
background, although in limited positions. Against any other background, even white, you
are restricted to a much lower apparent resolution.

The third result is that some colors are difficult to use next to others because of the color
flag. Orange and green dots, for example, cannot appear in the same byte, so it's usually
impossible to use them next to each other horizontally. Looking at figure B.1, the colors in
group 1 generallgscannot be used horizontally next to the colors in group 2.
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Blended Colors and the Color Palette

There are ways to combine colors so that you perceive different shades and textures, and
even get fooled into thinking there are a few new colors. Part of it is just creating different
color patterns horizontally. The other part is that colors that cannot be placed horizontally
next to each other can be placed in alternate rows vertically. Green and orange, for example,
when placed in alternate rows give a yellow color.

The 280-mode color palette available in the picture editor, when displayed in standard
hi-res, actually has three groups of colors. Group A, the first and largest set, consists of
blended colors such that alternate rows use group 1 and group 2 standard Apple colors (as
in figure B.1). Group A is the first 5 columns of the palette and the top two colors from the
sixth column, or colors 0 to 51. (The first color in each group is white).

Group B consists of blends of colors made only with the Apple colors 4-7, and is colors 52
to 76 on the palette. Group C is made of Apple colors 0-3, and is colors 77 to 107 on the
palette. Lines from the matching set of line colors can be used over group B or C, but lines
should not be drawn over group A colors. Instead, the lines should be drawn first, then
colors added.

“Color bleed” is when color flags change around the border of two colors and cause the
first color to change at the border. In the picture editor, color bleed may be minimized by
avoiding putting two colors from different groups next to each other horizontally. Instead,
work in horizontal zones that keep the conflicting colors apart horizontally, but allow them to
share vertical borders (see figure B.2). Note also that several colors appear in two or three of
the groups. They are constructed differently, but appear the same. There are three different
whites, for example. You can use these different colors across the zones to make it appear
that one color spans them (see figure B.3 for an example).

GROUP A COLORS

GROUP C COLORS

GROUP B COLORS

Figure B.2 - Color Zone Example

_— By being made of three
different whites, this
vertical rectangle traverses
the three zones and does
not adversely affect other

GROUP A White #0
GROUP B White #52
GROUP C White #77

colors.

Figure B.3 - Traversing Zones
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Appendix C - Filename Suffixes

Since there are so many types of graphics files that can be created with our various
graphics products, we've added an identifying suffix to each one so that when a disk is
cataloged the file type may be easily known. Here's a list of the types of data files that can be
created with The Graphics Magician:

.ANM binary animation and machine language file created with the animation editor.

ATX animation text file saved with the animation editor; not necessary for running the
animation, but needed for re-editing the animation file or documenting it with the animation
documenter.

.PIC standard format 33 or 34 sector screen picture image, loads on graphics page 1, and
saved with the “(I)mage” command in the picture editor or with any of our other graphics
software.

.PTH binary path table, created with the path editor.
PTX picture text file; a transfer formatted sequential picture saved with the Picture Lister.
.SSH binary pre-shifted shape file created with The Graphics Magician shape editor.

.CLT color table; a line and fill color lookup table used by DPICDOC and DPICDRAW for
translating colors.

.DPA double-res picture/auxiliary memory; half of a double-res picture saved with the
“(lymage” save in the picture painter. This is an 8K exact memory copy of half the picture.
The other 8K is in the corresponding “.DPM" file.

.DPM double-res picture/main memory; the other half of the “.DPA" file.
.DPC double-res sequential picture, created with the picture painter in 560-mode.

.SPC sequential picture file created with The Graphics Magician or with the Double-Res
Graphics Magician Picture Painter in 280-mode.

.STS small typeset, created with The Complete Graphics System or from Additional Type
Sets, which can be used with the DPICDRAW, DHPRINT, PICDRAW, and HPRINT.

Appendix D - Notes for users of the
original version of Graphics Magician

Most of the machine language routines have been changed to add new features or further
optimize previous ones. Some of the data file structures have also been modified to allow
extra features or save space. You should-carefully read and note all the new entry points and
tables for the machine language routines, and check the new features available; they may
save you some time and code.

Animation System

The shape format has been shortened slightly (12 bytes per shape). Old shapes can be
converted to the new format using the SHAPE CONVERTER program provided.

The path format has also been changed to allow for moves of +-7 instead of +-3. If you
enter any values directly into your path from a progam, you should find where that is done
and compute new values. The old path values arechanged. You may convert old paths to the
new format with the PATH CONVERTER program provided.

The animation editor puts out a differently formatted file with some new, added
information besides having the new format shapes and paths, so any animation files created
with the original version will have to be recreated with the new.

The CALL locations have changed for the animation machine language routines. Tables,
while holding mostly the same information, have been moved around and split to save
computation time in the animator and in your program. Check chapters 8 and 9 carefully, if
you are modifying a program that already uses the old animator to use the new. Also note the
new animation types available.

Picture Painter

The sequential picture files are in the same format as the original files, and may still be
used. The text commands are new commands and do not affect readability of the older files.
The fill routine has had a slight correction made in the averaging routine and some older
pictures actually rely on the original version to fill asection properly. You should check older
pictures to see if they fill totally with the change made. If they don't, you may have to go into
the editor and add an extra fill command or two.

The POKE and CALL locations for the PICDRAW routines have changed. The routines in
this version are 256 bytes shorter and faster than PICDRAWF in the original version. They
are also 256 bytes longer than the original, much slower PICDRAW. On top of that, however,
the 768 optional bytes of character tables for the text routine have been added.



Appendix E - Reference Card for
Shape Editor, Path Editor, and

Picture Painters
Shape Editor

1,J,K,M cursor movement up, left, right, and down

plot one point
erase one point
lock plotting
lock erasing

SOXN

set color
reset borders and boundaries
flip shape
rotate shape
shift shape
ontrol- S shift shape outside boundaries
exchange colors
animate
turn on and off frames 1-7
options to disk:

>PMOM®I MO

o+
-F

go back to edit mode
save shape

save shape editor screen
load shape

disk catalog

clear shape

quit

Path Editor

U,1,0J,K,NM.“"cursor “move and plot” keys

Control-

DOOrmnm

RETURN, ——./
or cursor move keys, one dot each
//e arrow keys

Z plot move
D or DELETE delete the last step
XY change standard x,y moves
ESC show full screen
S save path
C clear path
Q quit
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Standard-Res Picture Painter

T enter text mode at cursor position
Control-T enter text mode at last text position

Z zero in on area

Control-Z control how tight “Zero mode” is
SPACE BAR go to selection page, or back to picture page
ESC full screen switch

R redraw picture, or leave edit mode

D or DELETE delete the last step

Control-D delete multiple steps

E enter edit mode at beginning of picture
= enter edit mode from end of picture

S save sequential picture

| save screen image

Q quit

Text Mode Commands

Control-L normal/lower keyboard toggle
Control-R reverse type

Control-N normal colored type

ESC full screen switch

Control-D,

DELETE delete last letter

or —

RETURN leave text mode

Edit Mode Commands

Same as normal commands, with these added:

== advance one step
= go back one step
> or TAB tab forward 10 steps

Unlisted Commands

reverse joystick orientation
line mode, without going to selection page
fill mode, without going to selection page

nr e

=
]
o]

brush selection, without going to selection page
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Double-Res Picture Painter

M

N

T
Control-T
Z
Control-Z
SPACE BAR
ESC

R
BELETE
Control-D

T'or—oia m

Text Mode Commands

Control-R
Control-N
ESC

DELETE or —
RETURN

Edit Mode Commands

mode switch (280 <-> 560)

normal hi-res display (from 280-mode)

enter text mode at cursor position

enter text mode at last text position

zero in on area

control how tight “Zero mode” is

go to selection page, or back to picture page
full screen switch

redraw picture, or leave edit mode

delete the last step

delete multiple steps

enter edit mode at beginning of picture
enter edit mode from end of picture

change line mode thick/thin (560-mode only)
save sequential picture

save screen image

quit

help

reverse type

normal colored type
full screen switch
delete last letter
leave text mode

Same as normal commands, with these added:

-—

TAB

advance one step
go back one step
tab forward 10 steps

Other Unlisted Commands

J
L
E

1-8
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reverse joystick orientation

line mode, without going to selection page

fill mode, without going to selection page

brush selection, without going to selection page
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