


































































































































































































































































































































































































































debug 
Means to run a program to find the errors and fix them. You fix the errors by 
editing the program. See edit. 

defer red execution 
Means run a stored program. See immediate execution 

delay loop 

edit 

A part of the program that just uses up time and does nothing else. Example: 

FOR T=l TO 2000:NEXT T 

there are two kinds: editing a line and editing a program. In either kind, you are 
retyping parts of it to correct it. 

enter 
To put information into the computer by typing, then pushing the RETURN key. 
The information goes into the input buffer as it is typed. When RETURN is 
pushed, the computer uses the information. 

erase 
To destroy information in memory or write blanks to the screen. See clear. 

error trap 
Part of a program that checks for mistakes in information that the user has 
entered, or checks to see if computed results make sense. 

execute 
To run a program or to perform a single command or statement. 

expression 
a portion of a statement that has a single value, either a number or a string. See 
value. Examples: 

7*X+l 
"DOPE "<> N$ 

FALSE 
the number o. See logic, assertion. 

fork in the road 
Describes a branch point in the program. See branch. 

function 
BASIC has a number of functions built in. Each function has a name followed by 
parentheses. In the parentheses are one or more arguments. The function has a 
single value (numerical or string) determined by its arguments. See value, 
argument. The functions treated in this book are: 

ABCt CHR$t INTt LENt PEEKt RNDt BTR$t VAL 
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garbage 
A random mess of characters in memory. Usually due to human or machine error. 

graphic control characters 
The graphics characters you get by pressing CTRL and a letter key. They can be 
used for graphics in mode 0 and modes 1 and 2 if CHBAS (756 decimal) is 
modified. 

graphics 
Means picture drawing. 

hue 
One of 16 colors that the ATARI hardware can display. See luminance. 

immediate execution 
When a line that does not start with a number is entered from the edit mode, it is 
executed as soon as the RETURN key is pressed. If the line has only one 
command, you usually think of it as "entering a command." But the line may have 
several statements separated by colons, and thus it is a little program. Then you 
think of it as "executing a program in the immediate mode". 

index 
An array name is followed by one or more numbers or numerical variables in 
parentheses. Each number is an index. Another word for index is "subscript". 

integers 
The whole numbers, positive, negative and zero. 

INVERSE 

I/O 

Printing on the screen as black letters on white background. 

Input/Output. Input from keyboard, tape recorder, etc. Output to screen, printer, 
tape recorder, etc. 

joy stick 
A device used in games. It is like the control stick used in early airplanes. It can 
detect 8 different directions, as well as "centered." 

jump 
The GOTO command makes the computer jump to another line in the program, 
rather than execute the next line. 
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line 
There are two kinds of lines in BASIC: Lines that start with a number are stored 
in the program in memory. Lines that do not start with a number are executed 
right away (see immediate execution). A line contains one or more statements, 
separated by colons. 

Parts of a line: 

18 IF 7<=INT(Z) THEN PRINT LEN(Q$)+2;"RAT":GOTO 40 

18 
IF 7<=INT(Z) THEN ••• "RAT" 
GOTO 40 
IF 7(=INT(Z) THEN 
PRINT LEN(Q$)=2;"RAT" 
GOTO 40 
7<=INT(Z) 
7{=INT(Z) 
LEN(Q$)+2 
INT(Z) 
LEN(Q$) 
Z, Q$ 
Z, Q$ 
7,2, "RAT" 
< =, + 

line number 
first statement 
second statement 
a command 
a command 
a command 
an assertion 
an expression 
an expression 
a function 
a function 
arguments 
variables 
constants 
operations 

line buffer 
The storage space that receives the characters you type in. See buffer. 

line editing 
Retyping parts of a line to correct it. You do this by moving the cursor to the 
wrong part and then typing the correct characters. Store the corrected line in 
memory by pressing RETURN. 

line feed 
Moving the cursor straight down to the next line. The ASCII number 10 signals 
this command to the screen or printer. See carriage return and CRLF. 

line numbers 
The number at the beginning of a program line. The line number tells the 
computer where to store the line. Some lines don't have numbers (the ones that 
will be executed in the immediate execution mode). 

listing 
A list of all the lines in a program. 
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load 
To transfer the information ill a file on disk or tape to the memory of the computer 
by using the LOAD or CLOAD command. 

luminance 
Called "brightness" in this book, it takes on 8 values (even numbers from 0 to 14). 
It is not quite the same as brightness because the "brighter" dots are also 
"whiter." 

logic 
The part of a program that compares numbers or strings. The relations AND, 
OR, and NOT, and =, <>, <, > , < =, and> = are used. See assertion, IF, 
something A. 

loop 
A part of the program that is done over and over again. There are two kinds of 
loops: FOR. .. NEXT loops, and "home made" loops that use IF ... commands with 
GOTO commands. 

loop variable 
Is the number that changes as the loop is repeated. For example: 

FOR 1=1 TO 5:NEXT I I is the loop variable 

memory 
The part of the computer where information is stored. Memory is made of 
semiconductor chips, but we think of it as "boxes" with a label on the front and 
the information inside. 

menu 
A list of choices shown on the screen. Each choice has a letter or number beside 
it. The program user presses a key to pick which choice is wanted. 

message 
A PRINT statement that tells what is expected in an INPUT statement. 
Example: 

PRINT "AGE?":INPUT A 

missile 
Part of the "missile-player" display hardware system of ATARI computers. We 
have not covered this advanced system in this book. The reader is referred to the 
book DE RE ATARI. 

monitor 
Has two meanings. We use it to mean a box with a TV type screen that is 
connected to the computer. It displays text and graphics but cannot receive 
television programs. In machine language programming, a monitor is a control 
program. 
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nesting 
When one thing is inside of another. In a program we nest loops. Inside a 
statement, we can nest expressions or functions. 

L = I NT (LEN ( P$ ) +3 .1I ) nested functions 
X = :5 * ( 6 + ( 7 * ( 8 + K ) ) ) nested parentheses 

number 
Is one type of information in BASIC. The numbers are generally decimal 
numbers. See integer, strings. 

operation 
In arithmetic: addition, subtraction, multiplication and division, with symbols +, 
-, *, and I. The only operation for strings is concatenation. 

paddle 
A game device which has a knob to turn. Not discussed in this book. 

pixel 
Picture Element. The smallest dot that is placed on the screen in a given 
GRAPHICS mode. 

player-missile graphics 
An advanced Atari hardware system for producing moving graphics. See missile. 

pOinter 
A number in memory that tells where in a list of DATA you are at the present 
moment. 

program 
There are two kinds. The usual program is a list of numbered lines containing 
statements. The computer executes the statements (commands) in order when the 
R UN command is entered. The program is stored in a special part of memory, and 
only one program can be stored at a time. 

A one line program can be entered when the computer is in the edit mode. It does 
not start with a line number and runs as soon as you press the RETURN key. 
This one line program does not get mixed with the stored program. But when it 
runs, it may read or change the variables (if any) that the stored program made 
when it ran. 

prompt 
Is a little message you put on the screen with an INPUT to remind the user what 
kind of an answer you expect. Its name comes from the hint that actors in a play 
get from the prompter if they forget their lines. 
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psuedo-random 
A number that is calculated in secret by the computer using the RND( ) function. 
It is usually called a "random number". Pseudo-random emphasizes that the 
number really is not random (since it is calculated by a known method) but just is 
not predictable by the computer user. 

punctuation 
The characters like period, comma, I, ?, !, $, etc. 

random 
Numbers that cannot be predicted, like the numbers that show after the roll of 
dice, or the number of heads you get in tossing a coin 10 times. 

remark 
A comment you make in the program by putting it in a REM statement. Example: 

REM THE BORDER SETUP SUBROUTINE 

reserved words 
A list of words and abbreviations that BASIC recognizes as commands or 
functions. The reserved words cannot be used in variable names. 

return a value 
When a function is used (called), its spot in the expression is replaced with a value 
(a number or a string). This is called "returning a value." 

RUN mode 

row 

The action of the computer when it is executing a program is called "operating in 
the RUN mode." You get into the run mode from the edit mode by entering RUN. 
When the computer ends the program for any reason, it returns to the edit mode. 

Things arranged horizontally (across). 

screen 
The TV screen or a similar one in a monitor that is hooked up to the computer. 
See monitor. 

scrolling 
The usual wayan ATARI writes to the full screen is to put the new line at the 
bottom of the screen and push all the old lines up. This is called "scrolling". 

something A 
Is a phrase in this book that stands for an assertion in an IF statement. See 
assertion, IF. Example: 

IF A>4 THEN GOSUB 500 A > 4 is "something Pi' 
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split screen graphics 
Each GRAPHICS mode except mode 0 has an option where 4 lines are reserved 
at the bottom of the screen for text to be written. 

stack 
Is a data type used in machine language programming. The 6502 processor has a 
stack in page $01 and it holds information about loops, subroutines, and nesting. 

starting stuff 
is the name given in this book to initialization material in a program. It includes 
REM's for describing the program, input of initial values of variables, set up of 
array dimensions, drawing screen graphics, and any other things that need be 
done just once at the beginning of a program run. 

statement 
The smallest complete section of a program. It starts with a command. The 
command may have expressions in it. 

store 
To put information in memory or to save a file on a disk. 

string 
A type of data in BASIC. It consists of a row of characters. See number. 

subroutine 
A section of a program that starts with a line called from a GOSUB command and 
ends with a RETURN command. It may be called from more than one place in the 
program. 

subscript 
A number in the parentheses of an array. It tells which member of the array is 
being used. See index. 

syntax 
Means the way a statement in BASIC is spelled. A syntax error means the 
spelling of a command or variable name is wrong, the punctuation is wrong or the 
order of parts in the line is wrong . 

. text window 
See split screen graphics. 

timing loop 
A loop that does nothing except use up time. See delay loop. 

title 
The name of a program or subroutine. Put it in a REM statement. 
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TRUE 
Has the value 1. See logic, FALSE, assertion. 

typing 
Pressing keys on the ATARI. It is different from "entering". See enter. 

value 
The value of a variable is the number or string stored in the memory box 
belonging to the variable. See variable. 

variable 
A name given to a "box" in memory. The box holds a value. When the computer 
sees a variable name in an expression, it goes to the box and takes a copy of what 
is in the box back to the expression and puts it where the variable name was, and 
continues to evaluate the expression. See variable name. 

variable name 
A variable is either a string variable or a numerical variable. The name tells 
which. String variables have names ending in a "$" sign. Numerical variables do 
not. 

warmstart 
After turning on the machine and using it, you may "get into a mess" and want to 
start over. Pressing the SYSTEM RESET key will re-initialize most of the 
memory, but not erase the BASIC program you have in memory. See coldstart. 
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INDEX 

INDEX OF COMMANDS AND FUNCTIONS 
EXPLAINED IN THIS BOOK 

AND 161 
ASC 118 - 121 
CLOAD 78, 81 
CHR$( )118, 120 - 122 
CLR 155,157 
COLOR 112, 114, 129, 152 
CONT 172, 175 
CSAVE 78, 80, 82 
DATA 102 - 107, 111 
DIM 33, 34, 36 - 40,58, 136, 137, 155 - 157, 159 
DRAWTO 112, 116, 117 
END 126 - 128, 172, 173 
FOR. .. TO 92, 94, 95 
GET 103, 118, 120, 122 - 125, 132, 133, 135, 170 
GOSUB 94,126,127,129,132,166 
GOTO 41, 47, 48, 50, 51, 67, 83, 86,126,127 
GRAPHICS 38,46,91, 112 - 114, 116, 145 
IF ... THEN 49, 51 - 54, 56, 68, 83, 85, 86, 128 
131,160,163 
INPUT 38 - 40, 42 - 44, 47,50,56,58, 77, 103, 
122, 123, 132, 137 
INT ( ) 73, 75 
LEN 136 
LET 33, 35, 37 - 39, 50, 57, 83, 84, 103, 175 
LIST 23,32,85,87,97,175 
LOCATE 149, 151 

NEW 14,24,26,45 
NEXT 64, 92, 95 
NOT 164 
ON 132, 135 
OPEN 120, 124 
OR 161, 165 
PEEK 134 
PLOT 112,116,117,149 
POKE 90,132 
POSITION 88, 89, 91, 96, 145, 169 
PRINT 13,15,17,19,21,23,27,34,37,38, 
43-47,50,57,58,62,63,70,84,91,100,127, 
172,175,176 
READ 102 - 106 
REM 14,21,26,27,58,85,86,126, 167, 171 
RESTORE 102, 105 
RND 73, 74, 77, 83,91 
RUN 48, 97 - 99,101 
SETCOLOR 38, 112, 113, 152, 153 
SOUND 64, 66, 107, 109 
STEP 92, 94 
STICK 145, 146, 148 
STRIG 145, 146, 149 
STOP 131, 172 -174,176 
STR$( ) 142, 143 

INDEX OF KEYS USED IN THIS BOOK 

BREAK 47 - 49,90, 100, 120, 146, 150, 172, 174 
CLEAR 10, 19,33 
INSERT 28, 31 - 33 
DELETE BACK S 28, 29, 31 - 33 
ATARI KEY 18, 19,91 
RETURN 11 - 14, 16, 18,30,32,33,40,97,99,120,122,123,126,127,166 
ARROW KEYS 29, 32 
SHIFT 10, 12, 19,33,120,132,135 
ESC 19,33 
CTRL 15,16,28 - 31, 33, 88, 91 , 120,132,135 
SYSTEM RESET 46, 49, 50, 150 

214 



INDEX OF ERROR MESSAGES 

Error Error Code Message and Meaning 
Code No. 

2 Memory Insufficient 
Your program has grown too large to hold in memory. 

3 Value Error 
You have put a negative number where a positive one is needed. Or the 
number is too large. 

4 Too Many Variables 
You are allowed up to 128 different variable names. 

5 String Length Error 
You tried to make a string longer than your DIM statement allowed. 

6 Out of Data Error 
You tried to READ more items than were in your DATA statements. 

7 Number greater than 32767 
You have a negative number where a positive one is needed, or you have an 
integer larger than 32767. 

8 Input Statement Error 
You tried to INPUT a letter or punctuation into a numerical variable. 

9 Array or String DIM Error 
You did one of these things: You forgot to do a DIM command. You did DIM 
twice. You used a number larger than 32767 in DIM. You used a negative 
number in DIM.You used a larger number in a variable than the DIM allowed. 
You used a negative number in DIM. 

10 Argument Stack Overflow 
You have used too many nested GOSUBs or too large an expression. 

11 Floating Point Overflow or Underflow Error 
You tried to divide by zero. Or you tried to use a number that was too large. 

12 Line Not Found 
You did a GOTO, GOSUB, or THEN to a line that you forgot to put into the 
program. 

13 No Matching FOR Statement 
Your program reached a NEXT statement before it came to the FOR that 
belongs to it. 
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14 Line Too Long Error 
You wrote a line that was too complicated or too long. 

15 GOSUB or FOR Line Deleted 
Your program reached a RETURN statement but you had deleted its GOSUB 
since the last run. Or you reached a NEXT statement but you had deleted 
its FOR since the last run. 

16 RETURN Error 
Your program reached a RETURN before it reached its GOSUB. 

17 Garbage Error 
Your program tried to use some memory that had "garbage" stored in it. 
The bad bytes may have come from a POKE that put stuff in the wrong place. 
You may be able to heal the hurt by doing a SYSTEM RESET and then 
taking the POKE statements out. If this doesn't work, you will have to turn 
off, then on. You will lose the program in memory. 

18 Invalid String Character 
You used a string that has an invalid first character. Orin a VAL function 
you used a string that was not all numerical digits. 
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