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AN APPLE TODAY

keeps the doldrums away. This manual will show you how to plug in your
APPLE |l (easy) and be a guide as you learn to program it (also easy). If you
are an Old Hand at programming,you will find some new features and conven-
iences in APPLE BASIC that make programming a lot more fun. If you are a
Newcomer to programming, you will also find many features and conven-
jences in APPLE BASIC that make programming a lot of fun. But, if you are a
Newcomer, be warned that programming, though not difficult, can only be
learned by doing. More will be said on this topic later, but remember—this is a
book to be used, not merely perused.

If you purchased your APPLE Il from an authorized APPLE dealer, they will
be willing to let you set your APPLE Il up in their shop, and make sure you
know how to set it up at home. If you received it as a gift or through the mail, it
is not difficult to hook up—it is as easy as setting up a stereo system and no
technical knowledge is needed at all.

If you have not already done so, please take a few minutes to complete and
mail your Owner/Warranty Registration Card.This Registration Card will reg-
ister your APPLE Il with the factory, give you membership in the APPLE
SOFTWARE BANK, and include you in the list of APPLE Il owners. If you
don't send us this card you will not receive any newsletters, information about
new accessories for your APPLE I, nor any of the other information that is
frequently mailed to APPLE Il owners. So please mail in the completed card.



WHAT YOU WILL NEED

This manual was in the accessory box. This box should also contain:
1. The power cord (the cord that plugs into the outlet on the wall).
2. A set (2) of controllers (the boxes with knobs).
3. A cable to connect the APPLE to a tape recorder. This cable has two plugs
on each end.
4. Some cassette tapes. These tapes contain programs for the APPLE.

In addition to the APPLE Il itself and the contents of the accessory box, you
will need these two thing (neither are supplied):
1. A Cassette recorder. If you do not own one, we recommend the Panasonic

RQ309 (under $40).

2. You will need one of the following items:

a. A color TV monitor and a cable that has a phono plug (also called a
male RCA-type connector) at one end and something to match the
monitor at the other end. The dealer that sells you the monitor can sup-
ply the cable.

or

b. An ordinary home color TV and an “RF Modulator” with the connecting
cables. The RF Modulator changes the signal put out by the APPLE I
so that it matches what your TV expects. A number of Modulators are
available. There is one made especially for the APPLE Il called the
SUPERMOD II. Your computer dealer probably sold you one, or, if not, it
can be ordered from—

M&R Enterprises
P.O. Box 61011
Sunnyvale, CA 94088
The Modulator has instructions on how to hook it up. Your TV's ability to

receive normal programs will not be diminished (or enhanced) by having
the APPLE Il hooked up to it.
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HOOKING UP THE TV

If you have a color (or black and white) monitor, just connect the appropriate
cable from the jack marked “VIDEO OUT” (on the rear of the APPLE II) to
the input of the monitor.

If you have an ordinary TV, you will have to install an RF modulator. Open
the top of the APPLE Il by pulling straight up on the back of the lid using both
hands, one on each side. Then install the modulator following the directions
that come with the modulator.

PLUGGING IN THE CONTROLLERS

With the lid open, plug the controllers' rather delicate plug into the GAME
I/0 socket located in the right-rear corner (front view) of the APPLE Il board.
Be very careful and make sure that all the pins go into the socket. The white
dot should be toward the front of the computer.

THE CASSETTE RECORDER

Use the supplied cable (the one with two plugs on each end) to connect the
APPLE Il to your cassette tape recorder. Connect one black plug to the MIC or
MICROPHONE jack on the recorder, and the other black plug (on the opposite
end of the cable) to the jack on the back of the computer marked
“CASSETTE OUT". Connect the grey plug on the recorder end to the EAR or
EARPHONE or MON or MONITOR jack on the recorder (different brands use
different words) and the grey plug on the computer end to the jack marked
“CASSETTEIN", "OUT" means “out of the computer” and “IN" means
“into the computer.” Now the cassette recorder is hooked up.

Now close the top of the APPLE. Plug the APPLE end of the power cord into
the APPLE (on the rear of the APPLE, next to the Power switch), and the other
end into a three-prong grounded outlet. Now the APPLE Il is completely set up
and you have only to turn the page to begin exploring the fascinating world
of personal computing.



THE APPLE KEYBOARD

The first thing to do, now that all the connections have been made, is to turn
the APPLE on. The switch is on the back of the computer. Push it into the
upward position. You will be rewarded by the light at the bottom of the keyboard
marked “POWER" coming on. This light is not a key, and cannot be depressed.
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Don’t be concerned with what appears (or doesn't appear) on the TV screen
at this point. So that you will be able to hear the computer, turn the TV's volume
control all the way down. The TV's speaker is not used.

Whenever you turn the APPLE on, you have to press the [[Z73] key located
in the upper right corner of the keyboard. Try it now. The APPLE will (if every-
thing is OK) go “beep” when you release the [} key. The screen should
show an asterisk () in its lower left hand corner, with a blinking square to the
right of the asterisk. The blinking square is called the cursor. At this point, don't
worry about the rest of the screen, nor about what colors are showing, if any.
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Study the keyboard. If you are familiar with standard typewriters, you will find
a few differences between the APPLE keyboard and a typewriter keyboard.
First, there are no lower case letters. You can get only capital letters on the
APPLE Il. This is all you need for programming.

T 0'1 Al T (R Ew R 2 [ ™=

L 0]/ E5] &Y 08 LV (W) (L0 &5 [ jv
e 1 v . _— 1

= Jolfwil e fe kb Lol Jlo 8 il e

W F F F s o 1 1
hind| W] B3] ] | L] (L) (W] (0.9 G [ |
C T R B WA= s 5 e

Sl z b x hciliville hinjhm e
= I ,

the keyboard has the EIli} keys is to allow for nearly twice as many characters
with the same number of keys. A keyboard with a separate key for each charac-
ter would be very large, making it hard to find any desired key.

If you press a key which has two symbols on it, the lower symbol will appear
on the screen. If you press the same key while you hold down either of the
1) keys, the upper symbol will appear on the screen. You will find that the
SHIFTed coma and the SHIFTed period are < and > respectively. You will also
find other symbols on the APPLE Il keyboard that are not on a standard typewrit-
or. Feel free to try operating any of these keys. Watch the characters appear on
the screen.



If there is no upper symbol on a key, then holding the EX’il while the key is
pressed has no effect. There are two exceptions: the [[} key and the [& key.
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The SHIFTed [[) key gives a right hand square bracket (]) . The & key
has the word “BELL" above the “G”. But EXli} {3 does not put a bell on the
screen, it just puts a “G” there. The meaning of the word “BELL" onthe [ key
will be explained later.

An important difference between using the APPLE keyboard and most
typewriters is that you cannot employ a lower case “L” for the number “1"., Of
course, there is no lower case “L” on the APPLE, but some typists will have to
break the habit of reaching for the letter “L"” when they mean the number “1".

When the Hindu mathematicians invented the open circle for the numeral
zero, they didn't use the Roman alphabet. So they chose a symbol that, while
not conflicting with their alphabet, looks just like our letter “O". The computer
(and any straight-thinking individual) will want to keep zeros and oh's distinct.
The usual method for doing this, on the APPLE Il and many other computers,
is to put a slash through the zero. Now you can tell them apart. The keyboard
and the TV display both make the distinction clear. Try them.

s - -

After a bit of typing, the screen tends to get full of stuff. To clear the screen,
you need to use the key marked [E8. ESC stands for the word “ESCape.”
Press the [ key, and then type an “at” sign (@) which is obtained by holding
down either £33 key and pressing the key marked I3. You have to operate
three keys to clear the screen. First press the ,then,while holding down the
L0, press the [ key. Instant gratification: the contents of the screen
promptly disappear.

KEYBOARD NOTATION

At this point we will introduce a simple notation.

ﬁs you have seen, whe_n a key is to be pressed, such as the key for the letter
i, i tha@ key's sy_rnbol will be shown [} .To express pressing several keys in
succession, we will simply list the keys in the order tobe pressed: [J[2M NG .

On occasion, you will need to hold down one key while pressing another key.
For example, to type a dollar-sign ($) you must hold down the E1 51 key while
you press the £} key. Whenever this dual action is required, we will show the
symbols for both keys, one above the other.

Le 9



Il doesn't go “ding,” but it does go “beep.” Whenever the computer wishes to

call your attention to something, it will sound the beeper. Control G is called

B “"BELL" for historical reasons. The present keyboard design is based on that of
I the Teletype, and on that venerable machine, Control G rings a real bell.

The above key is to be held down while the bottom key is pressed. Here's how

to clear the screen using the new notation:

T T
AR AN

Now type

q
et

= ‘= “
| oS S
DB & 0
_ L ": By our conventions, this means to press the i3] key , hold down the
Try it. I [\l% key while pressing the [} , and then press the **'“1 key . As
H lt you can see, our new notation is easier to read than the written instructions.
CONTROL, AND OTHER UNSAVORY CHARACTERS § !!:
: I When you press
When you press the B key, the numeral 5 appears on the TV screen. I'm
sure you believe this is true, but try it anyway. If you hold the EXlil key down (= -
while pressing the ) key, a percent sign (%) should appear on the screen. l m
Does it? The £l key permits some of the keys of the keyboard to have two |+ =i -
different functions. Several of the keys also have a third function. The third | m B ==
function is obtained by holding the [Ei key down while olher keys are press- (= - = e
e e A L e ehe e b ¢ !t a right-pointing arrowhead () should appear at the bottom of the screen. The
ing certain actions. Control characters never appear on the screen. l :2’:;}'22 ?r?:g::t (::‘H:Le"{g:;;?m- remember?) will be to its right. If this doesn't
= =
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4 il'.
Hold the [Ei8 key down and press @ = o
| Another key that is not usually found on typewriters is the
= ‘T o
1
@ ¥ I which stands for *REPeaT." Holding down the [Zi} key while you press
10 t {r— 11



any other key just makes that key's character appear repeatedly on the
screen. Experiment with it. If you happen to press

you will sometimes get a “beep” and the message

will appear on the screen. For the time being, ignore this message.

The only keys left unmentioned are the right-and left-pointing arrows on the
keyboard. They move the cursor to the right and the left. They will be
explained more fully later. Test out these keys and any others you can find.
There is nothing you can do by typing at the keyboard that can cause any
damage to the computer. Unless you type with a hammer. So feel free to
experiment. With your fingers.
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GETTING INTO BASIC
To put the APPLE |l into a mood to be receptive, press the keys

o8

which not only gets you the prompt character (the right-pointing arrowhead: >)
and the blinking square cursor, but also puts the APPLE Il into the BASIC
computer language. (More about what this means later.) For practice, turn the
computer off; then turn it back on, and get it back into BASIC. If you don't get the
arrowhead the first time, just try it again. Notice that you don't have to type in
either the prompt character or the cursor. They are both generated by the
computer for your use.

12
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Now that you are “in BASIC” or have BASIC “up” (as they say), you are ready
10 set the volume control on the tape recorder.

SETTING THE TAPE RECORDER

When you play a tape recorder, it is usually with the intent of making sounds
that you can hear. If it is too soft, you miss some of the words or music. If it is too
loud, it is annoying. When you play the tape recorder into the APPLE, it is with
the intent of putting the tape’s information into the computer. If the volume
sefting is too soft, the APPLE will miss some of the information, and it will

complain by giving an error message. If the volume setting is too loud, the
APPLE will also complain.

To find the right volume setting, you will use a trial-and-error method. You will
play a tape softly to the computer and see if the information got in OK. If it
doesn’t work, you will try the tape again, a little louder this time. If that doesn't
work, you will make it a little louder still. Eventually the volume will be just right
for the APPLE and it will say so.

Put the computer in BASIC and clear the screen for action:

@
00

Place the tape marked “COLOR DEMOS" into your recorder. For each posi-
tion of the volume control you are going to do the following:

1. Rewind the tape to the beginning.
2. Start the tape playing.
3. Type:

88868 E

When you do this, the cursor will disappear. It may take up to 15 seconds
before something happens. There are these possibilities:

a. The message - iTH — =< appears.

b. Nothing at all happens.

¢. The message appears (with or without a beep).
d. The message “K or

appears (with or without a beep).
e. The computer goes “beep” and nothing appears.

13



In case a., do not reset the volume control, but go back to step 1. where you
rewind the tape.

In cases b. and ¢., make sure you waited for 15 seconds before giving up. If
there is no prompt character or cursor, and the APPLE does not respond to its
keyboard, put the computer into BASIC again:

L

B |

Set the volume control a bit higher and go back to step 1.

In case d., set the volume control a bit higher and go back to step 1.

In case e., you are on the right track. When you hear the beep, wait another
fifteen seconds. Either you will get an error message (case c. or d.), or the
prompt character (>) and the blinking cursor will reappear. If they do reap-
pear, stop and rewind the tape. Then type

The screen should look like this:

Computerniks call this list of numbered descriptions a “menu.” It works like a
menu at a roadside cafe. If you want scrambled eggs with hash brown potatoes,
toast, jelly and coffee you can just say,”l'll have a number 5.” Try selecting one
of the color demonstrations by typing its number (followed by a [Eii), of
course). When you are viewing one of the demos, just press the space bar to

14
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get back to the “menu.”

A HELPFUL HINT

What is it that the computer finds so interesting about these tapes? Listen to
one of them. It's not music to your ears. Yet you can recognize some of the
sounds the computer listens for. The information starts with a steady tone. Then
there is a short "blip” followed by more of the steady tone. The tone is at 1000
oycles per second. This pitch is just below the C two octaves above middle C.
Alter the tone comes a burst of sound rather reminiscent of a rainstorm.

When you are used to the sound of a good tape, you can quickly check a tape

by ear to see if it is a computer tape or not. If you can tell what the tape contains
by listening to it, you are a mutant, and will go far in the computer world.

STOPPING THE COMPUTER

To stop the computer, type

This will cause the prompt character and blinking cursor to appear. The prompt
character tells you that it is OK to proceed with typing information to the com-
puter. That is why it is called the prompt character: it “prompts” you to type
something.

Once the computer is stopped, it may be started again by typing

(and, of course, a , but you hardly need to be told that anymore. In
fact, you won't be, from now on.)

Use

to stop the computer, and

15



to start it again. Try this a few times.

WHATTO DO IF YOU HIT || BY ACCIDENT
Sometimes when you reach to press the [EITI) key you may accidentally

strike the nearby [=3) key —or you may hit for some other rea-
son. To get back into BASIC after hitting the [[=733 key, type

This will get you the prompt character (>) back, and you will not have lost any
information you may have read in from the cassette tape. You could get the
prompt character back by typing

but this would cause any information stored in the computer to be lost. When
you try these features, remember that we are no longer mentioning the required
[T except for an occasional reminder.

16
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THE USUAL PROCEDURE FOR LOADING TAPES

1. Make sure the computer is in BASIC
2. Rewind the tape
3. Start the tape playing

4. TyeBOOD
After you hit Z3i1) the cursor will disappear. Nothing happens from 5 to
20 seconds, and then the APPLE beeps. This means that the tape’s informa-
tion has started to go into the computer. After some more time (depending on
how much information was on the tape, but usually less than a few minutes)
the APPLE beeps again and the prompt character and the cursor reappear.

5. Stop the tape recorder and rewind the tape. The information has been trans-
ferred, and you are finished with the tape recorder for the time being.

6. Type

(RIUIN
and your program will begin to execute.

Computerniks use many different words to describe the process of taking
information from a tape and putting the information into the computer. The
computer is said to “read” (pronounced “reed") the tape. The information on
the tape is said to be “entered” or “read” (pronounced “red") into the comput-
er. The act of reading a tape is also called “loading” a tape into the computer
and the information on the tape is said to be “loaded into” the computer. All
these expressions are ways of saying the same thing.

SETTING THE TV COLOR

If the "menu” is not on your TV screen, follow the USUAL PROCEDURE for
loading the tape marked “COLOR DEMOS.” One of the items on the menu is
called COLOR NAMES. We will use this DEMO to set the TV color. Type in the
number of the COLOR NAMES DEMO, 3 , and press E&i3) . A number of
bars of light (perhaps in color) will appear. Under each bar is a four letter ab-
breviation of a color name. The full names are:

0 BLACK 8 BROWN
1 MAGENTA (a slightly bluish red) 9 ORANGE
2 DARK BLUE 10 GREY

3 PURPLE (a light purple, lavender) 11 PINK

4 DARK GREEN 12 GREEN

5 GREY 13 YELLOW
6 MEDIUM BLUE 14 AQUA

7 LIGHT BLUE 15 WHITE

17



If you have a black-and-white television, adjust the brightness and contrast
until you are pleased. Of course, if the picture is flipping over, stop it the way you
would for any TV show. If you have a color set, a bit more work is necessary.

Remember that this color business is quite subjective, and that you can do
whatever you want with the color. The following instructions will give the picture
that we like, using the standard colors. But it's your eyes you've got to please.
Besides, the optimum settings will vary with different amounts of room light as
well.

Turn off any Automatic Color switch. On some sets it is marked “AUTO
COLOR" or simply “AUTQO." Turn the TV set volume control all the way down
(but don't turn the set off). Four controls are now important: Picture, Brightness,
Color and Hue. Some sets have a knob marked “Contrast" rather than “Pic-
ture,” but it does the same thing. Turn the Picture control to its dimmest position,
and then turn down the Brightness until the background just goes completely
dark. Turn the Color control to the middle of its range. Now turn up the Picture
control to make things brighter. Do not make it so bright that the colors “spill” off
the edges of the bars too much.

Now adjust the Color knob. At one extreme, all color is lost and the picture is
black and white. This setting is handy when you are just showing text on the
screen. Adjust the Color control until the colors are intense but not “blooming”
or spilling into one another. Lastly, adjust the Hue knob until all the colors agree
with their names. Purple, Pink and Yellow are especially sensitive indicators.
Also, make sure that the three Blues are distinct.

18
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When the TV set's colors are OK, hit the space bar and the menu will re-
appear. Now try DEMO 2, which shows the color bars with their code numbers.
Also try the other demonstrations. You'll never believe how talented your TV is
until you replace the local stations with your APPLE II.

PLAYING BREAKOUT

Put the tape labeled “BREAKOUT" into your recorder. Use the USUAL
PROCEDURE for getting the tape loaded, of course. The screen will look like
the photo on the left when you RUN the program. After the game announces
itself, the screen suddenly changes to look like the photo on the right.

When asked, type your name, and then hit
for example. (as it appears on the screen):

, as usual. We will type,

The APPLE will respond with a question:

Before answering this earthshaking question, we should mention a few things
that can go wrong. If you put in a name that is just too long for the poor game
program to handle, the computer will say

This stands for “STRing OVerFLow ERRor,"” which is just the computer’s way of
saying, "Enough, already!" Don’t be alarmed, just type

19



If you accidentally hit the =31 key instead of the key (it
can happen), the screen will light up. Don't panic. You know what to do. Hit

of course. Don't forget that we are no longer mentioning every time it
is necessary.

Try deliberately making some errors, such as giving the computer a name
that's too long, or “accidentally” hitting the key , so that you can get
some confidence in your ability to recover from errors.

Meanwhile, back at the BREAKOUT program, MR. APPLESEED had been
asked if he wanted the standard colors. This time around he does. So type

and be ready with the game controller.

“Which controller?” you ask. Try them both. One of them will make the paddie
(the blue rectangle at the left of the screen) move up and down. The idea is to
bounce the ball off the paddle. You lose the ball if it hits the left edge of the
playing area. You get one point for hitting bricks in the first row, two for bricks in
the next and so on.

When you have run out of balls, or have won the game (by getting a score of
720) you will be asked the question

=HMeE LULUERS

To play again using the same colors, just type

rES

Of course, you are free to say

if you wish, and see what happens. But we'll let you figure that one out. Have
fun.
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BEGINNING BASIC
As you know, you get BASIC by typing

CTAL

If you are already in BASIC, of course, you needn't bother.

Now that you have the prompt character (>) and the blinking cursor on the
screen, you are ready to begin using the BASIC language. Type

and the computer will print the word “HELLO" on the next line. If it didn't, ask
yourself this question: “Did | forget the [3i7) ?" If you make a mistake,
such as omitting one of the quotes or misspelling the word “PRINT", you will get
this error message:

If you forget both quotes, the computer will print a zero (you can tell it's a zero
by the slash):

is an instruction to the computer telling it to display on the screen all the charac-
ters between the quotes—in this case a word of greeting. You can place any
message you wish between the quotes. However, if you try to PRINT something
that is much longer than 100 characters, you may get the message

LB
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If you type much beyond 240 characters, the computer will start to beep, then
give you a backward slash and let you start over again.

Now try the statement

The computer obediently prints the number 150 on the next line, as expected.

But type

and the computer again prints the number, without any fuss or error message
about the missing quotation marks. In fact, the APPLE Il will let you PRINT any
integer between 32767 and —32767 without enclosing it in quotes.

Without further study, the APPLE Il can be used as a simple-minded desk
calculator. This calculator only operates with integers (numbers such as 67 or
935 or —72, but not 3.14 or 56.9). There is a program on cassette tape to
handle numbers with decimal points (AppleSoft Floating Point BASIC). This
program is for APPLE Il systems having 16K or more memory and is covered in
a separate manual.

Try this on your APPLE:

24
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The answer, 7, appears on the next line. The APPLE can do six different
elementary arithmetic operations:

1. ADDITION. Indicated by the usual plus sign (+)

2. SUBTRACTION. Use the conventional minus sign (—)

3. MULTIPLICATION. This is more difficult. Many people use an “X" to repre-
sent multiplication. This could be confused with the letter “X.” Some people use
a dot (.), but this could be confused with a period or a decimal point. So the
APPLE uses an asterisk (). To find 7 times 8 (in case you don‘t remember), just
type

and have your memory jogged.

4. DIVISION. As is customary, use a slash (/). To divide 63 by 7, type

and the correct answer will appear.

Try dividing 3 by 2. The correct answer is one and one-half. But the computer
stubbornly insists that the answer is one! Try it. This is because the computer
only gives you the number of times the divisor goes into the dividend. To get the
remainder (remember the remainder, from grade school?), you have to use the
next arithmetic operation.

5. MOD. Say you wanted to divide 13 by 5. You know to type

This will give you an answer of 2. Try it. Two times five, however, is only 10, not
13. There is a remainder of 3. If you type

the computer will print the remainder of 3. Thus the expression “13 MOD 5"
means “find the remainder upon dividing 13 by 5”. “MOD", by the way, stands
for the mathematical term “MODulo," and a mathematician would say “13 mod-
ulo 5 is 3." But all computer nuts just say "MOD".

You may wonder if you need to skip spaces, as in 13 MOD 5. Try it and find out.
Very often it will be faster for you to try something out on the computer
than to look it up in the manual. Besides, the computer is always right, and
the manual could be wrong.
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Another thing we should point out is that you can use a number of arithmetic
operations on the same line. For example, it is legal to say

i — -

nmrannnmn

WHAT’'S SPECIAL ABOUT 32767?

Whenever you do something that the APPLE Il doesn't like or understand, it
gives you an error message. While it is rather abrupt and curt about it (Beep!
You goofed!), the APPLE is trying to be helpful. The APPLE Il has a rather
limited range of numbers that it can handle in calculations. The largest number
Is 32767, and the smallest number is —32767. It can use —32768 internally, but
the smallest answer it can PRINT is—32767. From now on, we will forget that

32768 exists on the APPLE. Any attempt to calculate a number outside of the
range —32767 to +32767 will give you this message:

The exact rules governing such usage will be given later, but you can experi-
ment with it now if you wish.

6. EXPONENTIATION. It is often handy to multiply a number by itself a given
number of times. Instead of bothering to write

A

you can substitute the shorthand Some neat ways of getting this error message are:

The upward pointing arrow is typed:

T

These statements will get you error messages because: division by zero is a
no-no in mathematics, 6 to the 6th power (66 ) is 6*6*6*6*6*6* or 46656 which
is larger than 32767, and 56789 is larger than 32767, too. Getting this error
message is not a disaster. Just fix whatever is wrong and carry on.

It is possible, through programming, to handle numbers of any size on the
APPLE Il. However, the techniques for doing so are outside the scope of this
manual.

In normal mathematical notation, this would be written with a superscript five,
like this: 45

If you are not familiar with exponentiation, don’t worry. Itisn't needed very often.

moRE Agout [

So far, you have been hitting C3IU5) after every line, like a zombie. We
thought we might tell you why this button gets so overworked. The reason is
simple: without the 351 , the computer does not know when you have
completed the instruction. For example, you might start typing

If the computer immediately jumped in and printed a 9, you might be upset
because you had planned to type

which would have given a different answer entirely. Since the computer can't tell
when you have finished typing an instruction, you must tell the computer. You do
this by pressing the [[3i".1) key. Since you always have to do this after
typing an instruction, we have (as you know) stopped mentioning EEITI
after every instruction. Hitting 371 should be a habit by now , if you have
been doing all the examples.

BRI A A B A B L
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We really hope you have been trying all the examples. Learning to program is
very much like learning to ride a bicycle, play the piano, or throw a baseball. You
can read all the books in the world on the subject of bicycle riding, and be a
great “paper expert.” But all this book-learning is of little help when you actually
get on a bicycle for the first time. Once you have learned to ride through
experience (which can be a bit painful), you can go almost anywhere. The same
is true of programming. You can read this manual and think you understand it.
But you won't be able to program. Only if you do each example, as it is given,
will you learn to program. That's the truth.

EASY EDITING FEATURES,
or: WHAT TO DO BEFORE YOU HIT

No one is a perfect typist. We make mysteaks (Oops. See what | mean?). The
APPLE Il has several features that aid in correcting errors, thereby saving you
the effort of retyping a whole line for each goof.This is where the left-and
right-pointing arrows on the keyboard come in.

A L
oonE
L2} o ie. .

The left-pointing arrow is rather like the backspace key on a typewriter. A
few experiments will make this clear. Type (exactly as shown) the statement:

and, as usual, press the E3ILE) key. The computer will reply

because of the missing quote. Now if we had typed

the computer would have responded with
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Don't believe this manual . Try it. Now, without pressing L350, type the
“mistaken” instruction:

Since you haven't pressed [T, nothing has happened yet. As shown in

the photograph, the cursor is sitting to the right of the last quote. (Sorry, we can't
make the photo blink)

To change
“"COMPUTEX"
into
"COMPUTER"

we can use the left-pointing arrow key. Notice that each time you press this key,
the blinking cursor moves back (to the left) one space. We will call this key the
backspace from now on. “Backspace” is also a verb. So backspace the cursor
back to the "X". Type an [ . As you see, the “R" replaces the “X". Now press

You got

from the computer? That is because you backspaced over the quote. Any
character that is backspaced over is not sent to the computer when you press

.One solution would be to correct the X by backspacing to it, and
then type

[ SHIFT
86cd
Try it.
29




It works! Now type this error (don’t press Ll yet):

Backspace to the incorrect “F." Type “P.” This leaves you in the condition
shown in the next photo.

To complete the word, we could (as we did before) retype all the characters
backspaced over. There is, however, an easier way. When you press the
right-pointing arrow, the cursor moves to the right. As the cursor moves to the
right across a character, it has the same effect as if that character had been
retyped To complete lhe o rection, then, merely press the right arrow five more

7). Does it all work? The use of the left and right
cmsor moving keys mll save you a lot of time. Make a point of using them a
number of times on your own “mistakes,” so that these keys become familiar.

PUTTING COLORS ON THE SCREEN

To put color graphics on the screen,we need a way to decribe which color out
of the sixteen available colors we want and where we want it. To specify where a
color goes, we divide the screen into forty columns, numbered zero through
thirty-nine. The zero column is at the left, and the numbers increase to the right.
You may wonder why the numbers didn't go from one through forty,instead of
zero through thirty-nine. As you get more experience programming, you will find
that the choice we have made is somewhat handier, even though it may not
seem that way at first.
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The screen is also divided into forty rows, again numbered zero to thirty-nine
starting at the top of the screen and moving downwards. These rows cut across
the columns, partitioning each column into 40 “bricks" numbered zero (the top
brick) through thirty-nine (the bottom one). Those who like formal terminology
will recognize that this is merely a system of rectangular Cartesian co-ordinates.
Those who don't like fancy talk can just think in terms of columns of bricks.

For the purposes of using the screen colorfully, type the following instruction:

You remembered the [ , no doubt. When you use this comrnand the
screen wipes itself clean, leaving only four lines for text at the bottom.The “GR"
stands for GRaphics. To get back to things as they were (before you typed
GR) you use the command

When you type this command the screen will suddenly change to a lot of “at”
signs (@). This is normal. Try typing the TEXT instruction, and then getting back
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to graphics by typing the GR instruction.

Before you can place a dot of color on the screen, you must tell the computer
what color you want it to be. There are sixteen colors available. You have seen
them before. Each one has a number from zero to fifteen, as shown in COLOR
DEMO 2.

Suppose you want to put a green dot somewhere. You first type

This means that any dot (or spot or brick) of color that you place will be green. In
fact, until otherwise instructed, everything the computer puts on the screen will
be green. Except, of course, for the small area reserved at the bottom of the
screen for your instructions. To put a spot of color in the upper left-hand corner
of the screen (zeroth column, top or zeroth brick), you type

To put a spot of the same color in the upper right-hand corner, you must specify
the 39th column, zeroth brick. So type

Notice that you always give the column first. Let's put an orange brick at the
lower left-hand corner. First, change the color. Type (Remember—you should
really be doing these exercises, not just thinking about them. So, put out your
fingers and type):

Nothing happens on the upper, graphic portion, of the screen (even if you did
remember to hit 73177 ). But the computer remembers that when you next
PLOT something, it will be in orange, not in green. Now that we have chosen the
color, we can put a dot in the lower left-hand corner. That's the zeroth column,
and the thirty-ninth brick.
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Did it work? Did you forget to type 371 ? Is orange your favorite color?

Now put a magenta dot in the lower right-hand corner. Figure it out for yourself.

PLOT ERROR MESSAGES

There are two error messages that can easily turn up when you are using the
PLOT statement. You already know that if you typed

instead of

you would get the message

The first new error message occurs when you write a number higher than
those permitted for coordinates in a PLOT command. Type

and you get the message

This message means that you have tried to plot a point out of range and off
the screen. The highest numbers you can use in a PLOT statement are 39 for
the first coordinate, and 47 for the second. Use of numbers over 39 for the
second coordinate, as in a statement such as
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will just give you peculiar characters in the text area at the bottom of the screen.

If you try to use negative values in a PLOT command, you get a somewhat
surprising error message. The statement

will give the seemingly illogical message

Don't worry, it is just the APPLE trying to tell you that you used a negative
number in a PLOT. Other mistakes can also give you these two messages, but
those will be discussed later.

DRAWING LINES

Suppose you want to draw a light blue horizontal line from the fifth column to
the ninth column at the 14th brick level. You could type

Notice that the joints between adjacent bricks do not show, and it looks like a
continuous line. However, there is an easier way to do horizontal lines. There
had better be. Suppose you want to draw a light green line across the middle of
the screen. Using the long way, it would take forty typed statements:

and so on, until

The easier way is this: Just type
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Press the 31070 key, and there you have it: an instant Horizontal LINe from
column O to column 39 at the 20th brick level.

NOTE: The grid shown on the screen
is for illustrative purposes only, and
does nol appear on your screen.

Now try to place a purple line from the 19th to the 28th column at the 18th

level. Try a few others. Doing about 6 different horizontal lines should give you
the hang of it.

Notice that when you put a colored dot or line at the same location as an
existing dot or line, the new color takes over, and the old color disappears. To
clear the screen of all graphics at once, use the GR command.

There is a provision for automatic vertical lines similar to that for horizontal
lines. To draw a light green vertical line from the 11th to the 32nd row at
column 7, we type:

Try this statement.

NOTE: The grid shown on the screen
is for illustrative purposes only, and
does not appear on your screen,
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Practice making several more vertical lines by changing the numbers for the
rows and column. You can test your proficiency with both horizontal and vertical
lines by drawing a magenta border around the screen in five statements. Then
put a green cross on the screen. Try drawing some lines with COLOR = 0. Play
with PLOT, HLIN and VLIN for a while. This manual’s usefulness to you will
self-destruct in five seconds if you don't experiment with these commands.
Pfffsssss.

THE GAME CONTROLS

Grab the control that you used in playing BREAKOUT. With the other hand
type

and a number should appear. Move the control a bit. Now type

again. Experiment with moving the control and typing

roUeLiyL gl

If the number never changes, you've got the wrong control. What are the high-
est and lowest numbers you can get? What is the smallest change you can
make?

You can discover the position of the other control by PRINTing PDL(1). The
abbreviation “PDL” comes from the word “PADDLE” since these controls are
most often used to control “paddles” in games. As we shall see, there are many
other uses for these controls.

PIGEONHOLES AND MORE CALCULATOR ABILITIES

On many simple calculators you can save a number for later reference or
use. To do this, you put the number into a special place in the calculator—a
place we shall call, for now, a pigeonhole. Usually this is done by pressing a
key marked “M" for “Memory.” On the APPLE Il you can do the same thing.
For instance, to save the value 77, you type

The value, 77, is not printed, just stored in the pigeonhole called M. If you now
type

the computer will print the value of M. Try typing the two statements.
Now type

M=324

and PRINT the value of M. It is 324, right? What happened to the 777 It is

gone forever. The pigeonhole can hold only one value at a time. When you put
a new value in M, the old value is erased.

Type

What happens? There is a big difference between

M

and

Ve

Itis just like the difference between these two statements in English:
MICE HAVE FOUR FEET.

“MICE" HAS FOUR LETTERS.

In one case we are referring to little furry things with long tails. In the other
case we are referring to the word itself. This is how quotes are used in com-
puterese. When we say

we mean to print the letter itself. When we say

we mean to print what the letter stands for. You would never confuse the name
of someone you love with the actual person that name stands for.

You can store the result of a computation in a pigeonhole. For example:

You can see that the answer has been stored by PRINTing the value of M.

You can also use the value of M in further computations. For example, try
this on your APPLE:

Is the answer what you expected? Try some other calculations using M.

A simple calculator has one pigeonhole. Computers have hundreds or
thousands of pigeonholes. The formal term for pigeonholes is variables. But
this term is somewhat misleading since pigeonholes don't behave like ‘vari-
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ables” in mathematics. They are much simpler. Each one is merely a place
where one value is stored. But we will defer to common usage. Just forget the
math you've learned. In the APPLE Il all variables have the value of zero until
you put something into them. To reset all the pigeonholes to zero you type

CTAL

Note that the instruction

CTRL

ol

does not reset the variables.

A pigeonhole, or variable, can have almost any name that you like, so long
as it starts with a letter. For example:

PFlLAYERC=S

Some names are not allowed because they include a word that has a special
meaning to the APPLE Il. These are known as reserved words. One of these
words is “COLOR.” Thus a variable’s name must not have the word “COLOR”
in it. Try typing

or

~ 171 DT =0
ILURFUL=73

All you get for your pains is an error message. Whenever a variable name gives
you the « =+ =T £k error message, it means that you have unwit-
tingly included a reserved word in the name. Don't worry. Just choose another
name. Names must also be less than about one hundred characters long. Not
much of a limitation. When you are choosing names, make them reflect the
use to which they are being put. This will make them easier to remember.

Here is a useful trick. Let's say that you had some value in the variable
PRICE, and you wanted to increase this value by 5. One way you could do this
would be to PRINT the value of PRICE, then add 5 to that value, and finally
store the resulting value back in PRICE. For instance:

= e ==
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—
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FRINT PRICE

FRINT 28+5

PRICE

But see how much easier it is to type
PRICE=FPRICE+S

Try these statements:

PRICE=2

PRINT PRICE
PRICE=PRICE+3

PRINT PRICE

FRICE=FRICE=*6%
PRINT PRICE
PRICE=PRICE~18

FEINT FRICE

At the end of this sequence of statements, you will probably have the value 3.
Is this correct? Is this what you expected? Try this sequence:

First think what answer you expect, then see if you are right. If you are not,
find out why. Lastly, try these statements:

HELLO=128
ERTNT "HELLO"
HELLO=HELLO~-2
PRINT "HELLO'
HELLO=HELLO~

PRINT HELLO

Mo

What did you expect? What did you get?
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SIMULATING A PAIR OF DICE

Try this on you APPLE:

Now, try it about 10 more times. Really. Just try it, then read on.

Each time you typed that instruction into the computer it PRINTed a number.
It is not likely that you can predict what number will come up next. If you can,
you are either a computer or have ESP. The numbers that were PRINTed
were all less than six and none were less than zero. The reason that they are,
for most practical purposes, unpredictable, is that you were using the RaN-
Dom function. If LIMIT is a positive number, then
RND(LIMIT)
is an integer from zero through LIMIT-1. Thus RND(6) gives 0 or 1 or 2 or 3 or
4 or 5. Similarly the statement

Al RN

would display eitheraOora 1ora?2.

To simulate a pair of dice we need two random numbers,
each between 1 and 6, inclusive. Since RND(6) gives a number between zero
and five, inclusive, it is pretty obvious that
RND(6)+1
gives a random number between 1 and 6, inclusive. The statements

(=g = % = 34 1
& i o ;T

il

will simulate the throw of a pair of dice.In the same vein, try the following
statements

RND is a function. A function, in BASIC, is something that takes one or
more numbers and then performs some operation on them to yield a single
value. The numbers that the function uses are called its arguments and are
always put in parentheses after the function name. RND is a function that has
one argument. The number the function finds is said to be returned to the
program. The RND function returns a random number between zero and one
less than the argument, inclusive. This is only true, by the way, if the argument
is positive. If you make the argument to the RND function negative, RND does
something a bit different. You can find out what it does with just a few experi-
ments.
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PRECEDENCE
or: WHO’S ON FIRST?

At certain old-fashioned banquets, the people were served their food accord-
ing to a strict plan: first the guest of honor, then the female guests (in order of
the rank of their husbands), then the male guests (in order of rank), and finally
the host. No matter where they were seated, the waiter went among them
choosing the appropriate persons to be served next. We could say there was a
certain precedence among the diners. In a simple calculation like

you can't tell whether the answer should be 6 or 8, until you know in which
order (or precedence) to carry out the arithmetic. If you add the 4 to the 8, you
get 12. If you then divide 12 by 2, you get 6. That's one possible answer.
However, if you add 4 to eight-divided-by-two, you have 4 plus 4, or 8. This is
another possible answer. Eight is the answer your APPLE Il will give. Here's
how the APPLE chooses the order in which to do arithmetic:

1. When the minus sign is used to indicate a negative number, for example
-3+2

the APPLE will first apply the minus sign to its appropriate number or
variable. Thus —3+2 evaluates to —1. If the APPLE did the addition first,
~3+2 would evaluate to —5. But it doesn't. Another example is

e lni

The answer is 4. (Notice, though, that in the expression 5—3 the minus sign is
indicating subtraction, not a negative number.)

2. After applying all minus signs, the APPLE then does exponentiations. The
expression

44372
Is evaluated by squaring three (three times three is nine), and then adding

four, for a grand total of 13. When there are a number of exponentiations, they
are done from left to right, so that

2372
has the value 64, and not 512.

3. After all exponentiations have been calculated, all multiplications and divi-
sions and MODs are done, from left to right. Arithmetic operators of equal
precedence are always evaluated from left to right. Multiplication (), division
(/), and MOD have equal precedence.
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4. Lastly, all additions and subtractions are done, from left to right. Addition
(+) and subtraction (—) have equal precedence.

Let's summarize the APPLE's order of precedence for carrying out
mathematical operations:

First: — (minus signs used to indicate negative numbers)

Second: * (exponentiations, from left to right)

Third: MOD =/ (MOD, multiplications and divisions, from left to right)
Fourth: + — (additions and subtractions, from left to right)

Below, you will find some arithmetic expressions to evaluate. With each one,
first do it in your head (or with the help of a hand-held calculator, or pencil and
paper), and then try it on the APPLE. If your own answer is different from the
APPLE’s answer, try to find out why. We will give only the expressions here.
You will have to put a PRINT in front of each one to get its value from the
computer.

Unless you have a lot of experience with the way computers evaluate ex-
pressions, you should actually do these examples. Don't do them all at once
and then check with the computer. Do an example by hand and then do it on
the computer. Then go on to the next one. And so on.
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No answers are given in this book. Your APPLE will give you the correct
answers.

HOW TO AVOID PRECEDENCE

Suppose you want to divide 12 by four-plus-two. If you write
12/4+2

you will get 12-divided-by-four, with two added on. But this is not what you
wanted. To accomplish what you wanted in the first place, you can write

12/(4+2)

The parentheses modify the precedence. The rule the computer follows is
simple: do what is in parentheses first. If there are parentheses within
parentheses, do the innermost parentheses first. Here is an example:

12/(3+(1+2)"2)

In this case, doing the innermost parentheses, you first add 1+2. Now the
expression is, effectively,

12/(343°2)

But you know that 3+3°2 is 349 or 12. So the expression has now been
simplified to 12/12, which is one.

In a case like (9+4)+(1+2), where there is more than one set of paren-
theses, but they are not “nested” one inside the other, you just work from left
to right. This expression becomes 133, or 39.

Here are some more expressions to evaluate. Again, if you are not familiar
with computers, the few minutes you spend actually working these expres-
sions out and trying them on the APPLE will be very valuable. You will be well
repaid for your efforts by being able to use the computer more effectively.
Incidentally, these rules for precedence and parentheses hold good for most
computer systems anywhere in the world, not just the APPLE II.

. (Remember how division works?
No remainders!)
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DEFERRED EXECUTION

No, this section is not on last minute reprieves for condemned criminals. Up
to now, when you typed

and hit £33, the computer would do what you told it to do, immediately.
When a computer performs according to the statement you have given it, it is
said to execute that statement. Thus, you have been using the computer to do
immediate execution of each statement you have typed on the APPLE's
keyboard.

You are about to learn how to store statements for execution at a later time
(deferred execution). To make sure that the computer is cleared, type

Like everything else you have seen, NEW has to be followed by a [EIG0.
You tell the computer to store a statement by typing a number before the
statement when you type it in. For example, if you type

nothing seems to happen, even if you press [EL1). The APPLE Il has
stored the statement. To see that it has stored the statement, you type the
instruction

Try it. Unless you mistyped something (and probably got a
YT £ R for your effort),

kk#% SYNTHA ERF
appears on the screen. Now type the statement
and the answer

appears on the screen. You also get a message saying

For the time being, just ignore this message, which will appear many times.
This message indicates that the computer has finished executing (or attempt-
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ing to execute) your stored statement. Pretend that it says “***DONE.”

Typing RUN caused your stored statement to be executed, but the computer
has not forgotten the statement. You can RUN the same statement as many
times as you like. Try it.

What's more, the computer does not forget the stored statement when you
clear the screen. Clear the screen as follows:

(e
P

and type

The computer has not forgotten the stored statement. Clear the screen and
type

The computer faithfully executes the stored statement. Type
and then

and see what happens. Typing NEW has caused the stored statement to be
lost permanently. Type

and you get the message

but nothing else. That is because your old statement has been erased by the
NEW statement .

It is possible to store many statements by giving each of them a different
number. Try typing this:

Nothing much has happened so far. But now type

and watch the answers appear.
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