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Let's try a couple of experiments to show what color register 4 
does. This assumes that the display for the previous program is 
still on the screen. Type the direct command: 

SETCOLOR 4,2,0 

This says to use color register 4, set it to orange, and make it a 
dark orange. That has lit up the whole screen in this orange color! 
Thus, color register 4 controls the background color. 

Notice that this color exists around the outer edges of the text 
area also. If you were to now type the command GR.O, then again 
the command SETCOLOR 4,2,0, you would see that orange color 
now is the border around the text area here. Border/background 
are, therefore, controlled by color register 4. Now change line 
4000 of the sample program to read: 

4000 GRAPHICS 2 

and RUN the program again. 
Graphics 1 gives you a graphics area that is normally used for 

printing text material, and a text screen of four lines at the bottom. 
Graphics 2 does the same, but in different sized letters. Graphics 
1 will allow you to print up to 20 lines of these larger letters (20 
characters per line instead of 40) or, if you are using graphics 
1 + 16 (deletes the text area), lets you use 24 lines of characters. 

In graphics 2, the letters are twice as tall as in graphics 1, and 
twice as wide as in graphics O. So graphics 2 allows up to 10 
lines of 20 characters each, or graphics 2 + 16 allows up to 12 
lines. 

Each time a PRINT#6; command terminates without a semi­
colon, it says there is an end of line there and that the next line to 
be printed using the PRINT command should appear on the next 
line. Examples are: 

PRINT#6 

This prints one blank line into the graphics area. 

PRINT#6;"THIS LINE IS HERE" 

This prints THIS LINE IS HERE, then whatever line comes next 
starts in the first position of the next line. 
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When you get to the bottom of the "page" in the graphics area, 
it does not scroll up like the graphics 0 area. Before adding any 
more lines of characters, you must clear the screen first. None of 
the other Screen Editor modes will work on this graphics area 
(cursor up, cursor left, and so forth) , but the screen clear com­
mand will work, as: 

PHINT#6;" ~ " 

which, as you may recall, was printed by the command se­
quence: quote ~ lijljJII+(IJ!::tl1jl quote. 

TRUE GRAPHICS 

Now we come to the first "true" graphics mode, namely mode 
3. It is called a true graphics mode because points can be plot­
ted against a background, and lines can be drawn with those 
points. 

Here is a complete reprinting of the original program shown at 
the beginning of this chapter, changed for use with graphics 
mode 3 instead: 

5 REM GRAPHICS 3 DEMO PROGRAM 
10 DIM X(4),Y(4),P(4),[J(4) 
20 GRAPHICS 3 
30FORN=1 T04 
40 READ VX(N) = V 
50 READ V Y(N) = V 
60 NEXT N 
70 FOR N = 1 TO 4 
80 READ V:P(N) = V 
90 READ VO(N) = V 
100 NEXT N 
110 FOR N = 1 TO 4 
120 COLOR 1 
130 PLOT X(N), Y(N) 
140 NEXT N 
200FORC = X(1)+ 1 TOX(2)-1 
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205 COLOR 2 
210 PLOT C,Y(l):COLOR 3:DRAWTO C,Y(3) 
230 POSITION C,Y(3) 
240 PRINT#6;" - "; 
300 NEXT C 
255 END 
1000 DATA 0,0,39,0,0,1 9,39,19 
1100 DATA 1,1,15,1,1,18,15,18 

RUN this program. Graphics 3 has a resolution of 40 blocks 
across by 20 blocks down. (Graphics 3 + 16 deletes the text win­
dow and gives a resolution of 40 by 24.) Each of these blocks 
can be in anyone of four possible colors, where the color num­
bers are not exactly as shown in the previous example. Specifi­
cally, when you want to select a color to use, the color number 
does not correspond exactly to the color register you set in the 
first place. This will be explained later. 

In all of the graphics modes from 3 through 8, when you want 
to put a block of color on the screen (or a point of color-it 
depends on how small the blocks are), you must first tell ATARI 
BASIC which color you want to work with. It is like selecting a pen 
that contains this color of ink. Each time you put that pen down 
on the paper, it produces a blotch of that color. Once you select 
a new pen , you can produce a new color. This is done with the 
ATARI BASIC statement COLOR. An example of the COLOR 
statement is: 

205 COLOR 2 

which means to select a color from the color register group to 
use for any time an item is placed on the screen . The following 
chart details what number specified in the COLOR statement 
selects which color register. Unfortunately, if you say COLOR 1, 
it does not select the color you specified in the SETCOLOR 
statement for register 1, so you must refer to this table or simply 
remember which goes with which . Note that this information is 
also available in the ATARI BASIC Reference Manual in a chart 
titled "MODE, SETCOLOR, COLOR TABLE." 
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FOR MODES 3, 5, AND 7: 

The command COLOR 0 selects COLOR REG.4 
The command COLOR 1 selects COLOR REG.O 
The command COLOR 2 selects COLOR REG.1 
The command COLOR 3 selects COLOR REG.2 

Graphics modes 3, 5, and 7 are the four color graphics modes. 
When you are trying to place points on the graphics area, you 
can "PLOT" points in one of three possible colors. So you could 
think of these as colors 1, 2, and 3 (corresponding to color reg­
isters 0, 1, and 2). The PLOT command is the instruction to ATARI 
BASIC to place a colored block onto the screen at the X,Y coor­
dinates specified with PLOT. That block is to be of the color that 
was last specified in the COLOR statement. The PLOT statement 
basically has the same effect as the combination of: 

POSITION X, Y 

and 

PRINT CHRffi(l'iOLOR) 

An example PLOT statement looks like this: 

PLOT X,Y 

which assumes that it has been preceded somewhere by a state­
ment of: 

COLOR x 

so it knew what color to use. If x is not specified, COLOR 0 is 
used (background) . 

For these graphics modes, we can consider COLOR 0, being 
the background or border, as "no color." This essentially means 
that if you plot in other colors against this background , then later 
use COLOR 0, those points now plotted will disappear against 
the background . 

One of the things you may notice about the preceding program 
is that line 240 is still the same as it was before, in the mode 0 
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demonstration program. Even though we are now using COLOR 
and PLOT, the POSITION and PRINT statements sti ll function in 
this graphics mode. Notice also that in line 205, a color is se­
lected for the top line of the drawing. In line 210, a color is se­
lected for the middle section of the drawing. But a different color 
appeared along the bottom line. This is because we are using 
the PRINT statement with the character" - ". The effect of using 
a character with this graphics mode is to select the color auto­
matically without a separate COLOR statement. All you need to 
do is to print a character that has the right combination of "bits" 
and it will perform the same task as separately specifying a COLOR 
and then PLOTting a point. The letters P,Q,R , and S work just fine 
for this sort of thing. For example, in line 240, substitute a P for 
the hyphen and RUN the sample program again. Now the bottom 
line is "empty" because it has been plotted in the background 
color. The character P selected "COLOR 0" which is really color 
register 4 per the chart shown earlier. Thi s is the background 
color. 

Likewise, the letters Q, R, and S when printed into this mode, 
or modes 5 or 7, have the same effect as select ing COLOR 1, 2, 
or 3, respectively, prior to a PLOT statement. Try them if you wish. 
Now change line 20 to read: 

20 GRAPHICS 4 

and RUN the program again. You will see the display shrink to 11 
4 of its original size. You can plot twice as many points in both 
the X and Y directions in graphics 4 as you can in graphics 3. 

One other command that is new to this demonstration program 
is the DRAWTO command. It takes the last graphics point plotted, 
wherever it might be or. the screen, and draws a best possible 
connection between that last point and the new point specified, 
using whatever color is in effect at the time. It does not matter in 
which color the last point was plotted . For example, a point may 
be plotted in the background color, then a line may be drawn in 
another color from that " invis ible" point to a new point, in a visible 
color if desired. An example would be to add the following lines 
to the latest program, which now demonstrates graphics 4: 
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255 COLOR O:REM USE BACYiGROUND COLOR 
300 PLOT 60,O:DRAWTO 65,35 
310 COLOR l:DRAWTO 25,35 

and RUN it again. Notice that only one line segment has been 
made visible on the screen . The first segment kept the computer 
busy for a little while, but we only got to see the second line 
segment because the first was plotted in the background color. 
Now change line 20 to read : 

20 GRAPHICS 6 

and RUN it again. 
Both graphics 4 and 6 are two-color modes. Each can show 

just the background color (specified by SETCOLOR 4, but se­
lected by the command COLOR 0), and the color from color 
register 0 (specified by SETCOLOR 0, selected by the command 
COLOR 1). Using mode 4, you can plot 80 by 40 dots on the 
screen in the single color against any selected background. Us­
ing mode 6, you can plot 160 by 80 dots, as you can see from 
the change in the size of the display. If you specify mode 4 + 16 
or mode 6 + 16, the text window disappears and you can plot 80 
by 48 dots (mode 4 .. . now mode 20), or 160 by 96 dots (mode 
6 . . . now mode 22) in that single color. Now change line 20 to 
read: 

20 GRAPHICS 5 

and RUN it again. This gives you the same size display and the 
same number of plotting points as mode 4, but four colors are 
allowed. 

If you now change line 20 to read: 

20 GRAPHICS 7 

and RUN it again, it gives you the same size display and number 
of points as mode 6, but four colors are allowed. In each case of 
four colors used, the color selections are made as shown in the 
chart for mode 3. 

Modes 6 and 7 have the ability to produce 160 dots across by 
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80 dots down (or 96 if mode + 16 is specified). Why would any­
body use a two-color mode when a four-color mode is available 
having the same number of dots? Well , the four-color mode takes 
nearly twice as much memory to store the screen image. In some 
cases, when the program is very large, it may be critical that the 
memory usage be kept to a minimum for the display. 

Anyway, just to prevent you from thinking that the different dis­
plays for the higher numbered modes are simply smaller, you 
should make a change in the DATA statement, line 1000, so that 
it can reflect the full size of the display. The contents of the DATA 
statement for each mode can include the outer limits of the mode, 
such as, for example, mode 7. 

Mode 7 can plot 160 points in the X direction and, if the text 
window stays there, 80 points in the Y direction . The upper left­
hand corner of the graphics "window," as it is called, is at 0,0, 
which means X = 0, Y = O. Therefore, the plotting capability is from 
0,0 to 159,0 as the upper left and right corners, to 0,79 to 159,79 
as the lower left and right corners. Make sure that line 20 reads 

20 GRAPHICS 7 

and then change the DATA statement to include all of the limits 
for this mode: 

1000 DATA 0,0, 159,0, 0,79, 159,79 

You don't have to put in the spaces, it was just done to make it 
easy for you to see the relationship between the data and how it 
was included in the statement. 

Now RUN the program again. This time the graphics 7 screen 
is drawn to its limits along the top, bottom, and side edges. If you 
have still included lines 255 through 310, you will see the for­
merly invisible line now. That is because it is plotted against a 
color which is not the background. Finally change line 20 to read : 

20 GRAPHICS 8 

and RUN it again. This mode has the highest resolution of all, 
specifically 320 dots across by 160 dots down (192 down if 
graphics 8 + 16, which is graphics 24, is used). This mode is also 
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limited in the color selections, but its limitations are more similar 
to graphics ° than any other mode. In particular, graphics 8 can 
have only one color, with two different luminances or brightness 
values. The color of the background for mode 8 will be that spec­
ified in color register 2, with the brightness of the background 
also determined by that register. The graphics point that is plot­
ted will have the same color as the background color (from reg­
ister 2) , but will have the brightness specified in register 1 (refer 
to the early discussions of mode 0, for example). 

Practice, if you wish, using the POSITION or PLOT statements, 
along with the DRAWTO statement to form lines in the various 
graphics modes. One such application might be the drawing of 
curves. Here is a sample program just to get you thinking of other 
possible applications: 

1 REM: THIS PROGRAM DRAWS A CIRCLE 
2 GR.7 
3 TB = Bo:T4 = 4o:T2 = 20 
4 COLOR 1 
5 SETCOLOR 1,14,14 
10 FOR V = 0 TO 6.2B STEP 0.06 
20 X = TB + T2*SIN(V) 
30 Y = T4 + T2*COS(V) 
40 PLOT X,Y 
50 NEXT V 

In this program, T2 specifies the radius of the circle, and T8 and 
T 4 specify the position of the center of the circle in X and Y 
coordinates , respectively. 

Now, a final note before leaving this brief introduction to graph­
ics is the use of PLOT and COLOR in modes 0, 1, and 2. It was 
specified that these graphics modes were the exceptions to the 
rule that the COLOR statement normally represented the selec­
tion of which color register was to be used to show something on 
the screen. Well, in modes 0, 1, and 2 the COLOR information is 
what is used to determine what is placed on the screen all right, 
but it is CHARACTER data instead of color-register data. This 
may be illustrated with this short program: 



212 ATARI BASIC TUTORIAL 

5 REM COLOR DATA IN MODES 0,1 , AND 2 DEMO 
10 GR.o:REM COMPUTER WILL SPELL IT OUT WHEN LISTED 
15 POKE 752,1 :REM MAKE CURSOR VANISH 
17 PRINT" ":REM GET RID OF EXTRA CURSOR 
20 COLOR ASC("A') 
30 PLOT 0,0 
40 DRAWTO 39,20 
50 POKE 752,0:REM CURSOR COMES BACK 

You can repeat this for mode 1 also, with no changes other than 
line 10 to show mode 1, and line 40 changed to read: 

40 DRAWTo 19,20 

since each character is twice as wide and has only 20 characters 
across. Try mode 2 also, changing line 10 and then changing line 
40 to read: 

40 DRAWTo 19,10 

SOUND CAPABILITIES 

The ATARI Home Computer has a set of four sound generators 
that may be used to produce interesting sound effects . This book 
will explain how the sound generators can be used, then leave it 
up to you to experiment with various combinations of sounds to 
find those that might be useful . 

The four sound generators are called 0, 1, 2, and 3. You can 
turn them on using the ATARI BASIC statement SOUND. These 
generators are interesting because any combination of one, two, 
three, or four may be going at the same time if you wish . Also, 
once you start them up, they keep going on their own until you 
switch them off or until a program ends. (The only other thing that 
normally affects them is any transfers of data to or from the disk 
or cassette, because parts of the sound generators are used for 
communicating with these devices.) 

The SOUND statement is structured as shown in the following 
example: 

SOUND VOICE, PITCH, DISTORTION, VOLUME 
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where VOICE is any number from the group 0, 1, 2, or 3. It tells 
which of the four sound generators should be given the com­
mand contained in the rest of the group of numbers. 

PITCH is any number from 0 to 255. A high number results in a 
low note, a low number results in a high note. Table 10.1 of your 
ATARI BASIC Reference Manual contains the pitch values for the 
common musical notes for three octaves of the musical scale. 

DISTORTION is any even number from 0 to 14, which says 
what kind of distortion should be applied to the tone this genera­
tor produces. A value of 10 gives an almost pure tone, where any 
other value gives varying degrees of distortion from a buzzing 
sound to a hiss . 

VOLUME is a number from 0 to 15 which says how loud this 
generator should be. A value of zero effectively turns off the 
generator. A value of 15 is very loud , with other values represent­
ing sound levels in between. The ATARI BASIC Reference Man­
ual cautions that if more than one sound generator is used , then 
the total of all of the VOLUME values should not exceed 32. This 
is to keep the system operating in a range where the tones pro­
duced can be sent out correctly without unintentional distortion. 
Try the following direct command: 

SOUND 0, 121, 10, 8 

This turns on sound generator O. The tone it produces is middle 
C because the number 121 was selected for PITCH. The distor­
tion is minimum (almost a pure tone) because the number 10 was 
selected for DISTORTION . The volume value is 8, roughly a "nor­
mal " volume level. 

Use the Screen Editor cursor move controls to move the cursor 
up to the sound line, and change the value of the volume from 8 
to 6, then press ';J#uIJjm. Notice that the sound level de­
creases. But also notice that the generator continues to run. This 
allows you to set a value, then have the program do other things 
with the sound still running . 

Now move the cursor up again, this time change the sound 
generator number to 1, and touch 'jJ3i.'JjW Now two different 
generators are sending out the same note. 

Now move the cursor up again, this time change the pitch 
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value to 144 and touch liJ3IiIJiJ~I. Now there are still two gener­
ators, but this time they are playing different notes. You can ex­
periment with many different combinations of PITCH, DISTORTION, 
and VOLUME. 

Here is a short program that will vary just the PITCH, so you 
can hear what range of PITCH the computer can produce. Each 
of the four sound generators is used for all possible pitches. All 
four sound alike, so it doesn't matter which one you choose to 
use or in which order. 

5 REM SOUND STATEMENT TESTER 
10 FOR N = 0 TO :3:REM N IS GENERATOR NUMBER 
20 FOR M = 1 TO 255: REM M IS PITCH 
30 D = 10 : REM D IS DISTORTION 
40 V = 8: REM V IS VOLUME 
50 SOUND N, M, D, V 
60 NEXT M 
70 NEXT N 

REVIEW OF CHAPTER 8 

1. ATARI BASIC allows the screen to show many different kinds 
of displays. These displays are called by the ATARI BASIC state­
ment GRAPHICS X, where X represents a number from 0 to 15 
(ATARI 600XL, 800XL, 1200XL, 1400XL, 1450XLD) or 0 to 11 
(ATARI 400/800). In addition, modes 1 through 8 can be pre­
sented without a "text window" by adding 16 to the graphics 
mode number (modes 17- 24). 

2. ATARI BASIC can control the color produced on the screen 
in various areas by the use of the statement SETCOLOR P,Q,R, 
where P is the color register number, Q is the actual color num­
ber, and R is the brightness of that color. 

3. ATARI BASIC selects the color to be used to plot a point on 
a graphics screen or a character on a character screen using the 
COLOR statement. The value used with the COLOR statement, 
for example: 

COLOR Z 
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must be 0 through 255 for graphics 0, 1, 2, 17, and 18; 0 through 
1 for the two-color modes 4, 6, 20, 22, and 8; 0 through 3 for the 
four-color modes 3, 5, 7, 19, 21, and 23; and 0 through 15 for the 
special modes 9, 10, and 11 . 

4. The ATARI sound registers can be started using the ATARI 
BASIC SOUND command as: 

SOUND REGISTER,FITCH,DISTORTION, VOLUME 

where the REGISTER numbers are 0 to 3, the PITCH can be 0 to 
255, the DISTORTION can be even numbers from 0 to 14 with a 
value of 10 giving little distortion, and the VOLUME can be 0 to 
15 with 0 the softest and 15 the loudest. 
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AUTOREPEAT function, 15 

B 

Binary numbers, 187-193 
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Common logarithm (CLOG) 
function, 62 

Compound statements, 37-38 
Computed GOTO, 52 
Cosine (COS) function, 64 
CSAVE command, 100-101 
Cursor control, 13-16 
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from within a program, 145-
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DATA statement, 134-141 
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Disk Operating System (DOS), 
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END statement, 25, 183 
ENTER command, 104, 105 
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Flow narrative, 95 
FOR-NEXT loops, 121-134 

nesting, 124-127 
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156-164 
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GOTO command, 25 
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Keywords 
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COLOR, 206-211 
COS, 64 
CSAVE, 100-101 
DATA, 134-141 
DEG,63 
DIM, 68-70, 116-117 
DRAWTO, 208-212 
END, 25,183 
ENTER, 104, 105 
EXP,63 
FOR, 121-134 
GOSUB, 178-183 
GOTO,25 
GRAPHICS (n), 195-212 
IF, 31,40-44 
INPUT, 35-37 
INT, 52-54 
LEN, 75-78 
LIST, 23-25, 33, 103-105 
LOAD, 103 
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LOG, 62 
NEW, 25 
NEXT, 121-134 
NOT, 48, 58 
OR, 43, 48, 50 
PEEK,154 
PLOT, 207-211 
POKE,154 
POSITION,151-153 
PRINT, 12 
PRINT#6; , 199-205 
RAD,63 
READ, 136, 141 
REM,54 
RESTORE, 141 
RETURN,179-183 
RND,142-144 
RUN, 12,23,106 
SAVE,102-103 
SETCOLOR, 199-204 
SGN,58-59 
SIN,63-64 
SOUND, 212-214 
SQR, 59-60 
STEP, 122-124 
STICK,156 
STRIG, 156, 159, 163 
STR$,78-79 
THEN, 31,40-44 
TRAP, 43-44, 98-99 
use of, 58 
VAL,78-79 

L 

Length (LEN) function , 75-78 
Line length, 16-17 

logical line, 17 
physical line, 17 

LIST command, 23-25 , 33, 103-
105 

LOAD command, 103 
Loops 

FOR-NEXT, 121 -134 
IF-THEN,121 
nesting, 124-127 

Math functions 
ABS, 60-61 
ATN,64 
CLOG,62 
COS, 64 
DEG,63 
EXP, 63 
INT, 52-54 
LOG,62 
RAD, 63 
SGN, 58-59 
SIN, 63-64 
SQR, 59-60 

M 
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Modular programming , 93 

N 

Natural logarithm (LOG) function, 
62 

Nesting loops, 124-127 
NEW command, 25 
NOT operator, 48, 58 

o 
Operator precedence, arithmetic 

operations, 47-50 
OR operator, 43, 48 , 50 

P 

PEEK statement, 154 
Physical line, 16-17 
PLOT statement, 207-211 
POKE statement, 154 
POSITION statement, 151-153 
Powers of 2, 187-189 
PRINT command, 12 
PRINT#6; command, 199-205 
Print-tab stops, 51 
Programming, 20-26 

definition of, 12 
Program planning, 92-99 
Program save and load, 99-114 

CLOAD command, 101 
CSAVE command, 100-101 
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Program save and load-cont. 
Disk Operating System (DOS), 

107 -111 
formatting a blank disk, 109-

111 
linking programs on disk, 

111-114 
ENTER command, 104, 105 
LIST command, 103-105 
listing programs to tape or 

disk, 103-1 05 
LOAD command, 103 
loading "named" files from 

cassette or disk, 103 
RUN command, 106 
SAVE command, 102-103 
saving "named" programs on 

cassette, 101-103 
saving "named" programs on 

disk, 103 
tokenized form, 99-100 

Prompt, 36 

R 

Radians (RAD) function, 63 
Random (RND) function, 142-

144 
READ statement, 136, 141 
REM statement, 54 
RESTORE statement, 141 
RETURN statement, 179-183 
Round-off error, 52 
RUN command, 12, 23, 106 

S 

SAVE command, 102-103 
Scientific notation, 36 
Screen Editor 

accessing from within a 
program, 145-151 

character erase, 148-149 
clear screen, 146 
cursor down, 146-147 
cursor left, 147 

Screen Editor-cont. 
accessing from 

cu rsor right, 147 
cursor up, 147 

functions , 13-23 
character delete , 19, 22 
character insert, 19, 21 
clear screen, 23 
cursor down, 15 
cursor left, 15 
cursor right, 16 
cursor up, 14 
line delete, 18, 20 
line insert, 18, 19 

SETCOLOR command, 199-204 
Sign (SGN) function, 58-59 
Sine (SIN) function, 63-64 
Sound capabilities, 212-214 
Square-root (SQR) function, 59-

60 
STICK function, 156 
STRIG function, 156, 159, 163 
Strings, character, 67-90 

ASC function, 87-88 
CHR$ function, 87-89 
comparison features, 85-87 
definition of, 67 
LEN function, 75-78 
saving space for, 68-70 
STR$ function, 78-79 
VAL function, 78-79 

Subroutines, 177-193 

T 

TRAP statement, 43-44, 98-99 
True graphics, 205-212 

U 

User input, maintaining control 
of,164-175 

V 

VAL function, 78-79 
Variables, 26-30 
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