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An exciting low cost way to learn
many of the secrets of
programming the Atari Computers.
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THE FIRST SIX

TRICKY TUTORIALS

There are many things that the ATARI computers can do either better or easier than othar small computers. The following series
of programs is designed for anyone who s at leas! familiar with BASIC programming. What each tutorial offers is similar to an
extensive magazine article with all discussion in as simple language as is possible, plus you get MANY examples already lyped in
and running. There is little overlap in what is taught, so each tutorial will lurther convince you that buying an ATARI was the right

choice!

#1 DISPLAY LISTS

This program teaches you how lo alter the program in the
ATARI that controls the format of the screen. For example:
when you say graphics 8 the machine responds with a large
graphics 8 area at the top of the screen and a small text area
at the bottom. Now, you will be able to mix various modes on
the screen at the same time. Just think how nice your pro-
grams could look with a mix of large and small text, and both
high and low resolution graphics. The program has received
rave reviews lor the way it does all the calculations of the dif-
ficult things (like counting scan lines). You will guickly be able
to use the subroutines included in your own programs. 16k
memaory required for tape - 24k for disk

#2 HORIZONTAL & VERTICAL SCROLLING

The information you put on the screen, either araphics or
text, can be moved up, down or sideways. This can make for
some nice effects. You could move only the text on the bot-
tom half of the screen or perhaps create a map and then move
smoothly over it by using the joystick. Includes 18 examples
with several using a small machine language subroutine for
smoothness. As always, our examples can easily be used in
your own programs. 16k tape-24k disk.

#3 PAGE FLIPPING

Normally you have to redraw the screen every lime you
change the picture or text. Now you can learn how to have the
compulter draw the next page you want to see while you are
still looking at the previous page, then flip to it instantly. You
won't see it being drawn so a complicated picture can seem to
just appear. Depending on your memaory size and how compli-
cated the picture, you could flip between many pages, thus
allowing animation or other special effects. We have found
that many people skip this tutorial either because it sounds
hard, or they think they will never use it. The basic method
takes only 12 lines and the usefulness is infinite. 16k tape - 24k
disk.

#4 BASICS OF ANIMATION

This program shows you how to animale simple shapes
(with sound using the PRINT and PLOT commands, and also
has a nice little PLAYER/MISSILE GRAPHICS game you can
play with. The P/M example is well commented and will gat
you started on this complicated subject (maore lully explained
in TT#S). This would be an excellent way to start making your
programs come alive with movement! Recommended for be-
ginning users. 16k lape - 24k disk.

#5 PLAYER MISSILE GRAPHICS

This is the big one! We start by showing how to create a sim-
ple shape called a player, then take you through over 25 exam-
ples until you have created a complete business application
and a small game. Also, we include a utility to create the
shapes and choose the colors, then store the players and mis-
sles in data statements. Later YOUR programs bring these
shapes back in when needed. Plus much more! 32k tape or
disk.

#6 SOUNDS & MUSIC
One of the famous programmers for our great machine of-
fers this one through us. Unless you have spent many hours
experimenting with the four voice channels, you will learn alot
fram this one! The nicest part is the MANY examples of special
sound effects that you can refer to when you need them fora
program or to impress a friend. 16k tape - 24k disk.

Many other fine programs are available from:

Educational

Software inc.

4565 Cherryvale Avenue
Soquel, Ca. 95073
(408) 476-4901

©1981 & 1982 BY EDUCATIONAL SOFTWARE

Atari 400/800 are reaistered trademarks of Warner Communications
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Hi! First let us thank you for purchasing our programs. We want to
start out by telling you a little about ourselves and our company.
Santa Cruz Educational Software is the result of several local
programmers who initially purchased the ATARI computer as a home
machine around the time the 800 was first sold. At that time, and even
today, we found a lack of information about how to use the power of
the machine. As you have seen in a few of the better programs being
sold, the ATARI can do more than any other computer in it’s price
range, but how could we learn the many "tricks" that were contained
withen the machine??

Well, our local club, although it had several HUNDRED members,
ignored most of our questions. Fortunately other clubs across the
country have some excellant newsletters full of programs and facts.
Also, ATARI(tm) has given we owners the Operating System and Hardware
manuals. Finally, many magazine articles and several books have been
published.

All this is great for programmers, but what about the average
owner who doesn’t understand much of what is said in the magazines?
Even as a programmer, I have to spend many hours studying all of the
information that is now available inorder to understand some of unique
things about our machine.

The story ends when I asked some local club members to submit
their best programs for us to offer to others at the lowest possible
price, ie. a price WE WOULD be glad to pay to buy these programs. I
myself wrote most of the TRICKY TUTORIALS(tm) and the MASTER MEMORY
MAP. Now, others across the country have offered programs for us to
sell, all meeting the goal of: minimal on fancy artwork and a few
spelling errors, but worth every penny.

Write us with new ideas or memory locations to share, and if it’s
something we can use, a reward will be sent back to you as soon as we
can. Also, please remember that this is only a part time business. We
are usually late in getting new programs out due to last minute
debugging at midnite(no kidding, I do all this after my regular job).
This doesn’t mean we don’t care!

My thanks to all of you who have raved about the Tutorials. I will
try to keep a new one comming out every three months or less, and also
to get out those bugs that remain.

ROBIN ALAN SHERER (owner, programmer, and janitor)
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TAPE...I..

First, if you haven’t cleaned your tape recorder heads lately,
please do so now. SEE ANY STEREO SHOP FOR THE RIGHT TOOLS. Place the
tape with the label side up in your recorder. Make sure it is rewound
and also reset the counter to 0. Push PLAY on the recorder. TYPE
RUN"C:" AND PRESS RETURN. If this doesn®t work you might try CLOAD. We
also include a backup program on the shorter programs we sell (not the
TUTORIALS), and these sometimes require CLOAD. If the program won’t
start to load, try positioning the tape forward or backward a little
bit at a time. The easiest way would be to LISTEN to the "noise" on
the tape with a regular tape recorder. When you find the steady tone
that lasts for about 8 seconds, you have the beginning of each
program. We recommend vyou write down the number on your recorders
counter as each program starts. This will make it easier to find each
part later on if needed. We occasionally get a bad tape from our
supplier, so if yours won’t load on both your own 410 and a friends
(or your DEALERS), call (408) 4746-4901 for a replacement.

Once the program starts, it will load in the remaining parts. The
multiple parts are needed so that machines with only 16k can enjoy the
TRICKY TUTORIALS. With more memory vyou can go beyond these simple
tutorials. After each part, the computer will beep. This 1is vyour
signal to press return to load in the next part. Some newer programs
will start the next part without pressing return. Most programs will
run themsel ves when done loading.

The reason for several methods of running tapes is that as we
improve the programs, we change the masters; however, the manuals are
printed in large amounts, so changes are VERY hard to get into vyour
manuals!

1322222322322 3222223333023 82 3233332882382

To load & run the disk you first have to turn on the drive. When
the busy 1light goes out place the disk in the drive. Now turn on the
computer with the basic cartridge in place and the program will load
each part and run by itself (aren’t disk drives nice!).

- ii -



DISPLAY LISTS

Display Lists consists of a set of
programs that are simple +to use, but
deal with a complicated subject. Until
now, only a few programmers have
understood enough about modifying +the
ATARI's Display Lists. Using the
examples and manual inside, you have
only to follow a few simple directions
to create your own custom screens.These
scrzens can consist of any of +the
ATARI'S regular Text and Graphics modes
plus 5 new ones. Imagine up to 20 modes

on the screen at once....real special
effects in all your programs!

This program requires very little
actual programming experience. It is

especially designed to allow you to use
iT now, and go back and learn the actual
method within the program at any time in
the future.

REQUIRES 16K TAPE OR 24K IF YOU HAVE
DISK.

)

Educational Software

presents




TRICKY TUTORIAL #1
DISFLAY LISTS

by
Robin Sherer

INTRODUCT ITON

Display List modification 1is a large and complex
subject. |If you have seen any of the articles recently
published in the hobby magazines on the subject, you know
you could never learn to modify your own custom Display

Listse..ooor could you? What if we let the computer do most
of the work?

How to LLoad
TAPE....

Place the tape in your recorder, label side up. Make
sure the tape is rewound, and reset the counter to zero.
Push PLAY on the recorder, type CLOAD and press RETURN.
When the READY prompt appears, type RUN and press RETURN.
If the program won't start to load, try positioning the tape
forward or backwards a little. A little trick to find the
beginning is to first, fTurn your volume UP. Then POKE
54018,52 to start the cassette motor. Listen to the "noise"
on the tape. When you find the high-pitched, steady tone,
you have the beginning of the program. We recommend you
write down the number on your recorder's counter as each
program starts, this will make it easier to find each part
later on. POKE 54018,60 to turn the cassette motor off.

DISK‘...
To load and run the disk, first turn on your disk drive.
When the busy light goes out, place the disk in the drive.

Now turn on the computer, with the BASIC Cartfridge in place
and the program will load each part and run by itself.

Any defective tapes or disks should be returned to:

Educational Software
4565 Cherryvale Ave.
Soquel, CA. 95073

© 1981 EDUCATIONAL SOFTWARE
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SO YOU WANT TO LEARN ABOUT
DISPLAY LISTS!

To use this program you actually don't need *to
understand most of the information we will talk about. Feel
free to just run the examples and play with creating your
own special screens, Later, when you want fto understand more
about what you are doing, come back and read the booklet and
practice modifing the examples. You can't hurt the machine
by changing the numbers in the Display List. At the worst,

the machine might "go to sleep" (the keyboard will not
respond ) if a wrong number is POKEd into memory. Then
you'll have to press RESET or turn off the machine and

reload in the program. This Is one reason tape users should
always keep track of the number on their recorder's counter
for each program so that they can easily reload a program.

This Tutorial doesn't go to the other extreme of
dificulty either. MANY details about DL's are not mentioned.
The lesson is designed to explain all the basic's of the
subject as well as offer examples already typed in for you!
(1've got to keep those two recycled beer cans,Prototype &
Mototype busy doing something!) |f you don't practice
modifing the examples with your own ideas, DL'S probably
won't make sense to you.

NOTE - From this point on we are going to refer to
Display Lists as DL so please don't get confused.

What is a DL?

Why did you buy this program? A surprising number of
people buy my tutorials because they want to know how to use
the special tricks that the ATARI can do, not really
understanding what these tricks are. With this in mind,
we'll start out this lesson by explaining some basics of
what a Display List is. EXAMPLE 9 shows one suggested use,
but you can come up with you own unique ideas!

The ATARI has a special chip inside it to take the
information from within its memory and put it on the screen.
This chip iIs called the ANTIC. This chip is actually a
microprocessor by itself and thus has a set of instructions
to program it....just |ike the main microprocessor .in the
ATARI, the 6502, The difference is we don't use BASIC or
Assembly language to program It. Now stop and think a
moment, | said TWO microprocessors. This gives the machine
much more capability than an Apple or Pet (go brag to your
friends for a moment then come back.seeoeoosa)

The Display List is what the ANTIC looks at to tell the
machine how to treat the screen (plus other things not
mentioned in this lesson):

-2-



The Display List is what the ANTIC looks at to tell +the

machine how to +freat +the screen (plus other things not
mentioned In this lesson):

1)What Graphics and text modes to put on the screen.

2)Where to get the data to put into these mode
areas.

Now don't worry that the subject is too complex. There
are only four +types of instructions, and these are POKEd
info memory using a few basic statements. Let's review - The
DL says something to the computer that means: "Put on the
screen some Graphic Mode 0, now some Mode 7, then some Mode
0 again, and finally some Mode 2. Oh, by the way, get +the
data from this location in memory".

We have to discuss the meaning of a few words before we
can go on. You already have used Graphics Modes 0 fo 8 as
described in the BASIC Manual that came with +the computer.
If you look at Figure 1 you will see a chart showing
something called 0.S. Modes. The Display List instructions
allow the use of these Operating Systems Graphics Modes from
2 to 15. Notice that Graphics Mode 0 is 0.S. Mode 2 and
Graphics Mode 8 is 0.S. Mode 15. In the middle are some new
modes you <can use from BASIC that ATARI didn't mention in
their BASIC book. Uses for these new modes will be mentioned
later. So just remember when we say Graphic Mode we mean the
one you normally wuse from BASIC and the O0.S.(Operating
System) Mode 1is the one you place in the Display List(
through the use of our examples).

0.S Basic # of Pixel # of Bytes of Text
MODE GR. lines per Colors Memory or Additional
[# for mode mode |Ine Used Plot
DL] Per Line Mode
0 - = = - blank |ine In the DL:
1 - - - - Jump 16=2 blank lines
2 0 8 2 40 text 32=3 " "
3 new 10 2 40 text 48=4 " "
4 new 8 4 40 text 68=5 " "
5 new 16 4 40 text 80=6 " "
6 1 8 5 20 text 96=7 N "
7 2 16 5 20 text 112=8 " "
8 3 8 4 10 plot 65=jump & wait
9 4 4 2 10 plot
i0 5 4 4 20 plot
11 6 2 2 20 plot
12 new 1 2 20 plot
13 7 2 4 40 plot
14 new 1 4 40 plot
15 8 1 2 40 plot
FI1GURE 1
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Here is another idea to learn about. We are going to
talk about both Mode Lines and Pixel Lines. To see a Pixel
Line, simply look closely at the screen of your TV set.
Those tiny dots you see are pixels, so a row of them across
the screen is called a Pixel Line. The Mode Lines are harder
to understand. |f you look at some regular Mode 0 text(small
white letters with blue background) you can see that the
letters are made up of eight rows of pixels (including the
space at the top and bottom). Now look at the chart for GR.

mode 0. Under the value called "Pixel Lines per mode Iine™",
it says "8", meaning a character in GR.0O takes 8 rows of
pixels. You'll use this value later to help yourself 1in

setting up the DL. To review (see Fig.1), a mode l|line of GR.
8 takes only 1 row of pixels, and 0.S. mode 5 (no equivalent
GR. mode) takes 16 rows of Pixel Lines, thus, adding GR.5 to
your DL fills up the screen 16 times faster than a GR. mode
8 line (0.S. mode 15....l00k at the chart!). When you input
a mode into the Display List in the examples, you must

remember if you take out a mode line that is made up of many
Pixel Lines, you should replace it with several Mode Lines
that use less pixels per line. This will keep the total

number of Pixel Lines drawn on the screen the same. The
standard number of Pixel Lines drawn on the screen is 192,
If you put too few Pixel Lines on the screen, then the
picture will "shrink"™ with just black on the bottom.
Likewise, too many will place part of the picture off the
screen and may cause the picture to "roll", which can NOT be
stopped with the Vertical Hold controls on your TV. I|f you
practice it will all make sense!

NO PROTO,
VERTICALROLL [ &®°

NOT pock € KoLL!




EXAMPLE 1

If you haven't already, please RUN Example 1. This
little program allows you to look at any of the standard GR.
mode DL's, including the new (tfo the United States) GTIA
modes 9, 10, & 11. Let's try inputting a 0. The numbers that
result from the example are those of a standard small text
screen. You read the numbers a row at a time.

EXAMPLE OF
GRAPHICS MODE O

112 <-=--8 blank lines
112 <=-=--8 blank |ines
112 <===8 blank lines
66 <---LMS (includes first line of screen;

ie. 64(LMS) + 2(0.S. Mode)

64 <---Low Byte\
combine to get location of Data
for upper left corner of screen
156 <---High Byte/

2 <==--0.S. mode line (same as GR.0)

2 <===0.S. mode line

2 <===0.S. mode line

2 <=-=--(and all of the other 2's) 0.S. mode l|line

65 <---Says end of Display List, go to the
Display List at next location

32 Sm==
Combine=Low Byte + High Byte * 256
156 <=-=-/

FIGURE 2

The first three numbers are 112. Look at Figure 2. You'll
see that "112" tells the computer to place 8 blank lines on
the screen, starting at the top of your set. Three of these
commands causes 24 blank lines at the top of the screen.
This number of blank lines is standard. They allow for *The
difference 1in individual TV sets, called overscan, so that
your whole picture can be seen.



The next number, "66", is the LMS instruction. LMS means
Load Memory Scan. LMS tells the computer +to "Go find +the
data for the following modes starting at the address in
memory in the next two numbers". We will always use for this
number (LMS) the value of 64+the 0.S. Mode number.....this
means for our GR.0 DL we need 64+2, or 66. Remember that the
chart gives GR.0 = 0.S. Mode 2. The next two numbers will be
the location of the start of the data that is to be put on
the screen. To find the value for your machine (if vyour
interested) +tfake +the second number of +the address(high
byte), multiply it by 256 and add +the first number (low
byte). For example, if the high part of the number was 132
and the low part was 192 then the start of the screen data
would be at 256%132+192 which equals 33984. |f you POKEd a
number intfo this location that was the value of a letter,
number, or Graphics character, you would see it appear at
the upper left corner of your TV screen. In +this example,

POKE 33984,33, an "A" will appear. This is because a 33 in
the screen data means "put an A on the screen at +this

location."

NOTE !

| want to explain an important point about +the "Screen
Data". The information (data) that is put on the screen is
normally stored all in one place in memory, and in the same
form. |t is the type of mode line you write the data on that
determines if it will be large or small text, or graphics
pixels. Later some of our examples LIST the program +to get
data to "flow" +through +the area where the screen data is
stored. Please look closely at the way the same information
is INTERPRETED differently as it «crosses through +the

different modes. This concept is IMPORTANT!

Next in the DL come several # 2's. These numbers, we
already mentioned, are the 0.S. modes that you want. Since
we are in GR.0, the DL needs 2's. For each of +the 2's(
including the one "hidden" in the LMS number before), the
computer will put a GR. 0 mode line (8 pixels high!!) across
the screen. Don't forget +the mode Iline in the LMS
instruction!

Finally comes the number 65. Every DL we will do has
one. The chart gives the meaning of the number 65 as "go
back to the Display List at the following address and wait
for the next +time the screen is drawn". Don't worry about
tThis except to include the 65 at the end of your DL. Leave
whatever numbers come after this alone. You could actually
flip fo a completely new DL and it's data by just changing
these numbers.



WOW. o« - THAT WAas A LOoOT!

Sure it was, but that's about it for the technical talk.
Now we can have some fun! Input other numbers (0 to 11) intc
Example 1. Notice that the DL gets longer as you use modes
with |ess Pixel Lines per Mode Line; ie. for a mode like 7
where a mode line is only 2 pixels high, the DL must have a
lot of number 13's in it to fill up the screen. Input 8,
then look in the middle of the DL. See the 79. There s
already a 79 in the top of the DL for the LMS number. Recall
that 79 =64+15(the 0.S.mode for GR. 8), but why a second LMS
number and a second set of addresses for the screen data?
The reason is that the DL can only locate up to 4k (4096
bytes) of data. Then it gets lost! The second LMS comes at
the point where it ran out of data and says "Here's where to
go find some more data to fill the remainder of screen". The
second LMS is due to a hardware limit. You will have to make
careful calculations to work with it, but only if you use a
DL that requires more than 4k on screen datal!
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EXAMPLE 2 (at last)

If you are still in example 1 type in "n" and press
RETURN. Example 2 is for you to practice changing a Display
List. The numbers that come up in a data statement on the
screen are there for you to edit using the cursor controls.
Numbers can be added, changed, or deleted. When ready to see
what the screen will look |ike with your new numbers, press
RETURN. In case you don't understand what to do we have
already changed some 2's to 4's, so just pressing RETURN
will get a custom screen. Now you can see why ATARI didn't
tell you about some of the special modes. Mode 4 is a
multicolored text mode designed for use with character
graphics, but it sure looks funny! I+ also is difficult to
use, so these new modes will not be explained here. Try them
on your own, or see ATARI| publications.

Play with this example awhile. Try different numbers in
the |ist. Remember (| keep repeating myself), the numbers in
the DL are the 0.S. Mode numbers from 2 to 15. This is
designed as a simple example, so don't get frustrated that
you have to keep starting over with the same |list. Later
examples will remember your changes and have more room in
the DATA statements for numbers. ANYTIME YOU WANT TO CHECK
THE MODES YOU HAVE PLACED ON THE SCREEN, THE EASIEST WAY TO
DO IT IS TO BREAK THE PROGRAM AND TYPE LIST. THE LISTING
WILL FLOW ACROSS THE MODES SHOWING YOU WHERE TEXT AND
GRAPHICS ARE.
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EXAMFPFLE =

This is a small subroutine for you to use in your own
programs. The numbers for the DATA statement (the DL) can
come from EX. 2 (or better yet EX. 10). Some of the lines in
this example we added to make this Tutorial flow smoothly,
so after you <copy the example, delete all but the call to
the subroutine in line 700 plus the subroutine itself, lines
10000-10040 . Here's how the routine works:
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10010 DL=PEEK(560)+256*PEEK(561)

Line 10010 - puts together the ftwo parts of the address
stored in 560 & 561. These two locations combine to give you
the start of the Display List. Since this varies, you have
to look at these locations each time you do a Graphics call,
like GR. 0 or GR. 7. The Graphics call will automatically
set up a DL and screen data area within memory.

I"m confused!

Right! We need another chart (next page, Figure 3). On
this chart are every standard Display List. Look at the
first one, for Graphics 0. The Display List starts about 1k
from the top of memory with the DL itself. Then, moving up
in memory comes the 960 bytes of data that the screen needs.
Example 2 calls GR. 0, then looks at 560 & 561 and changes
the DL. The 960 bytes of screen data is enough for the
modifications you can make with the small DATA statement we
have given you so far. Later, when we give you four DATA
statements you may want to start with a Graphics Mode that
gives you more room |like 5,7,even 8. The key Iis to use only
as much of memory as you need. The real way to calculate
what mode to start with is to add up how many lines of each
mode you are using, multiply each of these by the number of
bytes per mode line from FIG.1 , and get a total for them
all. For example:

13 lines of GR. 8 * 40 bytes per |ine
+ 8 lines of GR. 2 ¥ 20 bytes per line
+ 25 GR. 7 lines ¥ 40 bytes per line

equals:1680 bytes needed for DATA
and:191 pixel lines used(close enough to 1921!)
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If you @llow another 70 or so bytes for the DL itself, you
get a minimum of 1750 bytes needed for your custom DL. By
calling a standard GR. 6 (see chart), 2048 bytes would be
set up which is enough. At this point (after the call), you
would look at 560 & 561 to get the address of the start of
the DL. By the way, the estimate of 70 additional bytes for
the DL comes from adding up the number of mode lines you are
going to call (46 in above example), plus some extras for
the blank lines, the LMS bytes, and the 65 & address at the
end of every DL.

Let's finish this example and then explain the chart.

10011 Z1=PEEK(DL+4) :Z2=PEEK(DL+5)

Line 10011 - saves the location where the screen's data

starts, which always comes at the 5th and 6th value into the

DL(right after the LMS).

10012 I=1

10013 READ A:IF A=0 THEN 10040

10014 POKE (DL+1-1),A

10015 IF 1=5 THEN POKE DL+4,Z1

10016 IF 1=6 THEN POKE DL+5,Z2

10020 I=1+1:6G0TO0 10013

10030 DATA 112,112,112,66,64,156,2,2,2,5,5,5,5,2,2,
4,4,4,4,4,65,32,124,0,0,0

Lines 10012 to 10030 - We now set a counter, and read a
value; if it = 0 we're all done; if not, we POKE it into the
first location in the DL(thus changing the DL if fthe number
is different). We then test for the 5th and 6th value, and
if we just POKEd in these values from the DATA statement, we
POKE in another value from line 10011. This is because these
two numbers depend on your memory size, so the numbers in
the data statement are dummys waiting for +these correct
numbers to be PEEKed from the DL and then POKEd right back
in again(sure it could be done other ways....this 1Is my
way). This simple loop continues until the program reads in
a 0 from the DATA statement then stops. Notice whenever you
change a DL this way it changes down the screen just |like a
curtainfalling. Neat!
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BEACK TO THAT BIG CHART AGAIN

It isn't necessary for you fo understand Figure 3, so
feel free +to skip this section. Just pick one of the
Graphics Modes you are used to using and look at it on +the
chart. Lets pick GR.4 (0.S. mode 9). Starting down from the
top of memory about 600 bytes, we see the DL uses 54 bytes
of memory. Next comes the screen data of 400 bytes, then
some empty (unused) memory locations. Finally, 160 bytes of
data for the text window. The other Graphics Modes work the
same way.

The text window is a slight complication +to +the DL
after the sequence of 112's, the LMS bytes, and the various
0.S. Mode numbers, as discussed above, YOU WOULD FIND
ANOTHER LMS! And following that will come more mode |line
instructions (text of course), and now finally comes the 65
address to end the DL. The extra LMS just says to: "Go get
some data from another location in memory than the one +the
computer is at, and then place that data in some text mode
lines(usually 4 lines of GR.0), all at +the bottom of *the
screen.

AER GRS A T g el O R e
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NOW FOR AN ADVERTISEMENT

All these PEEK and POKE locations are summerized in my
MASTER MEMORY MAP. FORK OVER THE $6.95 and order one today!

| hate ads too, but....News flash!!! The ATARI isn't as
slow as some reviewers have stated In bench tests. The ATARI
ANTIC chip that we have been programming steals time from
the main 6502 processor. The bigger the DL and the more data
it has to pu* on the screen, the more time it steals. This
means that if a reviewer tested the machine in GR.O0 i+ will
run calculations slower than if In GR.2 or 3 which have
smaller DL's. In fact, if you want you can customize a DL to
have only blank |ines with one small message in the middle
of the screen that says "Wait a Moment", this will allow the
machine to run almost as fast as It can go. In case you want
to know the difference; in GR.8 the machine is up to 40%
slower than GR.2!
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EXAMPLE 4 8 35

Ok students, time for fun. Run example 4. All of this DL
stuff may not seem too practical, so the next two examples
are to give you some ideas. By simply setfting up a GR.1
(large letters) DL, but in the middle doing a second LMS
(70,96,127 in the data but the last two numbers are rePOKEd
in lines 10023-10024 depending on your memory), we tell the
DL that once it gets about halfway down the screen, it
should get its data from the same place as the top of the
screen did! There are few restrictions on what you can do
with the LMS byte. |t doesn't have to wait to be wused only
at the beginning of the DL and at 4K boundaries.

Example 5 is the same thing, but with only one copy of
what you type in. Both of these could be used for games, but
a more wuseful idea might be to allow programming in big
letters for the hard of seeing or kids to use.

L

=)
//4

HAaVE I LOST You?

You should still be in example 4. The program says READY
in double letters. Since the program has stopped, you can do
what you Iike. Try a simple line Iike "Hello, | use BIG
letters". The computer will now work like it was in GR.O.
Why? Look at Iine 720 in EX.4--720 POKE 87,0:END. The POKE
to location 87 fools +the computer. We just (in the
subroutine) set wup the DL |Iike a GR.1 screen, but the
computer looks to location 87 to see what mode it is in, so
by POKEing in 0 (the Graphics Mode goes here, not the 0.S.
mode used in the DL), it thinks it can write listings as
though it were in GR.O.

R

HE T
5 P E  A

B N RO

0 B I
b

[ =

S8 S sl g g
L U L R A U E 1 O A 2 L L B R
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LEEL T RESD & B @ THERM LS
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Example 5 is almost the same, except instead of the POKE
87, we start with a GR.0 mode. This internally changes 87 to
0 (try a PEEK(87) if you don't believe me). Sometimes one
method is more desirable than the other. You pick one. The
other difference is that there 1is no second LMS in the
middle of +the DL. The writing in these two examples is
large, but the computer still thinks it is in mode 0 so It
trys to fit in the normal 40x24 letters. For this reason,
you won't see the text in the way that you expect. Try a
LIST command. STRANGE!

NOTE - To get to example 5 & 6 you have to either type in
RUN"D:EX5" OR RUN"C:", whichever is appropiate. The same for
EX.6. This is because we stopped EX.4 & EX.5 for you to try
out.
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el
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LEEALE K

AOEECEE BE D f o DF fcse THERN LS

BB AL P ORE C L eI .

LESLE LF TS THEN PORE DL ed, EAL T

LEE LG TF TeE TR PR L, B

LB R DL G T O L

LEREEG DT LA . LR, LR, PSP, LS G B B
B o g B e B B B B, B B, B R, LR, B B8
B R TR

EXAMFLE &

This example is Iike EX.2, except that it remembers your
current DL. This way you can slowly change the DL until you
like it. Then copy the numbers and use them in EX.3 in your
own programs. After you create a screen, If you want *To
BREAK the program just +type LIST. This will flow the
programs data over the DL you just created +to better see
each region. To restart the program, just type RUN. Other
commands are: press OPTION to go to EX.7; press START to do
another screen using the current DL numbers; press SELECT to
get back to the original numbers in case your custom screen
goes crazy, or you get lost in what you're doing.

GRAPHICS MODE LINES AND PIXEL LINES

PIXEL LINE

GR.7(0.S. MODE 13)

4--> GR.4(0.S. MODE 9)

(Up tfo 16 Pixels per Mode Line in 0.S. Modes 5 & 7 (=GR.2))

FIGURE 4
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GOING CRAZY?

Yes, remember we said before that if you put in enough
modes in +the DL so that too many pixel lines are used up,
the TV will start to roll. This is simply because you are
saying in the DL to "Draw on the screen more than you have
room for". Conversely, if you put +too few lines on the
screen, the picture will shrink. Simply change the amount of
modes or the type of mode(ie., change several modes |ike 2
which use 8 lines of pixels per mode line of 2(GR.0), +to
ones |ike mode 9 which use only 4 pixel rows per mode
9(GR.4) line). Now,if this mode |ine vs. pixel line stuff
has got you lost, we are going to have one more figure
(figure 4).This one shows clearly (we hope) +the difference
between the two.
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EXAMPLE 7

This one is for you to figure out. Some clues: When the
"HELLO'S" stop, look at all the modes on the screen. Notice
towards the bottom, the mode eight area (obvious by the red
and blue pixels). Since the computer displays the data
according to whatever data is next "in line", the statements
about press OPTION, START, or SELECT end up 1In this mode 8
area (even though vyou <can't see the statements, you can
still use them). Then we hit a 4k boundary, so a LMS
instruction was used but to make it interesting, we used the
same address as the top of the data. Look at the Display
List for GR.8 using EX.1. See the 79 (LMS) instruction 1in

the middle.
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EXAMPLE 8

Get your wife, husband, kids, or friends. You are about
to prove what home computers are good for. Remember that the
LMS numbers (two numbers after the LMS value) tell the
computer where to get the screen data. Well, +this example
Just uses the joystick to change this address so you can see
most of the memory in your machine in both graphics and
text, some of it changing before your eyes. Moving +the
Joystick forward will move up to the top of memory(remember
you were almost at the top to start). Moving down will go
almost to the beginning of memory. |f we were to look at the
very bottom we would crash(stop) the computer because we
would interfere with +the 0.S. OK.....it wasn't that
great....send them all back. Press OPTION to go on.
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EXAMPLE 9
A PRACTICAL EXAMPLE

Finally an actual example where we PLOT and PRINT stuff.
Now the problem with custom DL's is not choosing the numbers
as you have already seen. That was easy. But now we have got
to get the PLOT or PRINT statements to work with the new
screen we have setup. When we start out a custom DL with a
POKE 87,GR.mode # or a Graphics statement |Iike GR.0, +the
0.S. +thinks +that it is in that mode, not the one on the
screen. |f the areas we are plotting or writing to are
within +the normal |imits, +then we can just experiment to
find what mode line we want to PLOT/PRINT to. That 1is what
this example does. |It's hit or miss, but it works. Plot
something and if it's not where you want <change +the PLOT
statement. Same with text, wusing the POSITION statement.
There is nothing wrong with the "hit and miss" method, but
our next example will give you +the ©precise numbers to
accurately place your information on the screen.
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EXAMFPLE 10O

This example is the big time! We have placed all of the
previous abilities in this one, but added the information we
promised in a chart on the screen. RUN the example and
follow It fthrough with us.

The program still uses DATA statements to experiment
with breaking up the screen into mixed graphic and text
modes. Use the cursor controls as before to edit the Ilist,
press RETURN fto see what you have created. |f you used PLOT
modes at the top of the screen, you won't see that the
confrols are different, so pay attention. When the split
screen appears, you can :

1) Press START (as before) to go change the

current DL.
2) Press SELECT (as before) to go back to the

original DL. )
3) Press OPTION and START at exactly the same tTime.

This will get you to the last example.
4) Press OPTION for a chart of the custom DL
you created.
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Now get to the new chart by pressing RETURN and then
OPTION as explained above. The first column is the position
of each graphics mode vyou choose:1,2,3...last(maximum of
20!). The second column tells you what number to POKE into

location 87. This is simply +the regular graphic mode
number (0-11). Column three is the 0.S.mode # which was the
number you used in the DL itself. Yes, it 1Is confusing *to

use both numbers in the same program when they mean the same
thing to wus, but remember that when you use a regular GR.
mode # you are talking to the BASIC Interpeter which then
changes +the number you give into the 0.S. mode number . We
are just bypassing the interpeter to get the special screens
that it doesn't allow!

The next column is the number of lines of this mode you
asked for, ie. how many times you included it in the DL.
This is useful because if you have say six |ines of a
graphic region and you try to plot to 7,7 you will go out of
that mode and into the next, causing garbage to appear on
the screen. The same goes for text regions. This column will
provide a quick reference. Then comes the two columns of

POKE numbers fcr locations 88 & 89. These two values
combined with 87 will fool the computer into acting as if
each region starts with 0,0 at it's upper left corner. This
makes your PRINT and PLOT statements work |ike normal. The

difference is you PRINT/PLOT to EACH region as if it started
with 0,0 at it's upper left corner.

Write down all this Information or use in your custom
routine, or to modify one of our examples.

The chart also lists the number of lines of pixels you
filled on the screen. |If it doesn't come out close to 192,
or if you want to make some other change, you can go back to
re-edit the DL by pressing START. |If you have +too<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>