








































































































































































































































































GEH 

Used with a previously OPENed device or file to input one chareter at 
a time. 

EXAMPLE: 

GET#l ,A$ 

GOSUB 

This statement is like the GOTD statement, except that the VIC 
remembers where it came from. When a line with a RETURN state­
ment is encountered, the program jumps back to the statement im­
mediately following the GOSUB. This is useful If there is a routine in 
your program that occurs several times in different parts of the pro­
gram. Instead of typing the same over and over, you type it once and 
GOSUB to it from the different parts of the program. 20 GOSUB BOO 
means go to the subroutine beginning at line 800 and execute iI. 

GOTD or GO TO 

When a statement with the GOTD command is reached, the next line 
to be executed will be the one with the line number fol lowing the word 
GOTO. 

IF ... THEN 

The IF .. . THEN statement lets your VIC analyze a situation and take 
two possible courses of action depending on the outcome. If the ex­
pression being evaluated is found to be true, the statement fol lowing 
the word THEN is executed. This may be a line number, which will 
cause the VIC to GOTO that line of the program. It may also be any 
other BASIC statement or statements. If the expression is false, then 
the next line (not the next statement on the same line) is executed 
instead. 

The expression being evaluated may be a variable or formula, in which 
case it is considered true If non-zero, and false If zero. In most cases, 
there is an expression involving the relational operators (= , " = , = , 
,AND,OA,NOT). If the result is found to be true, it has a value of - 1, 
and a value of 0 if false. See the section on relat ionat operators for an 
explanation of how this works. 
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INPUT 

The INPUT statement allows the computer to get data into a variable 
from the person running the program. The program will stop, print 
a question mark (?) on the screen, and wait for the person to type the 
answer and hit the RETU RN key. 

The work INPUT is followed by a variable name or list of variable 
names separated by commas. There may be a message inside of 
quotes before the l ist of variables to be input. If this message (called 
a prompt) is present, there must be a semicolon (;) after the last quote 
of the prompt. When more than one variable is to be INPUT, they 
should be separated by commas when typed in. 

EXAMPLE: 

10 INPUT"PLEASE TYPE A #";A 

20 INPUT"AND YOUR NAME";A$ 

30 INPUT B$ 

40 PRINT"BET YOU DIDN'T KNOW WHAT I WANTED!" 

INPun 

Thi s works like INPUT, but takes the data from a previously OPENed 
file or device. 

LET 

The word LET itself is hardly ever used in programs, since it is op· 
tional, but the statement is the heart of all BASIC programs. The 
variable name which is to get the result of a calculation is on the left 
side of the equal sign, and the number or formula is on the right side. 

EXAMPLE: 

10 LET A=5 

208=6 

3OC=A'8+3 

400$ ="HELLO" 
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NEXT 

The NEXT statement Is always used in conjunction with the FOR 
statement. When the program gets up to a NEXT statement , it goes 
back to the FOR statement and checks the loop. (See FOR statement 
for more detail.) If the loop is f inished, execution proceeds with the 
statement after the NEXT statement. The word NEXT may be followed 
by a variable name, or a list of variable names, separated by commas. 
If there are no names l isted, the last loop started is the one being 
completed. If the variables are given, they are completed in order form 
left to right. 

EXAMPLE: 

10 FOR L=1 TO 10:NEXT 

20 FOR L=1 TO lO:NEXT l 

30 FOR L = 1 TO 1O:FOR M = 1 TO 10:NEXT M,L 

ON 

ThiS command can make the GOTD and GOSUB commands into 
special versions of the IF statement. The word ON is fo l lowed by a 
formula, which is evaluated in to a number. The word GOTO or GOSUB 
is followed by a list of line numbers separated by commas. If the 
result of the calculation is 1, the first line in the list is executed. II the 
result is 2, the second line number is executed, and so on . If the result 
is 0, negative, or larger than the list of l ine numbers, the next line 
executed will be the statement following the ON statements. 

EXAMPLE: 

10 INPUT X 

20 ON X GOTO 10,50,50,50 

30 PAINT " NOPE!" 

40 GOTO 10 

50 PAINT" YUP! " 

60 ON X GOTO 10,30,30 
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OPEN 

The OPEN statement allows the VIC to access devices such as the 
cassette recorder and disk for data, a printer, or even the screen 01 
the VIC. The word OPEN is followed by a number, which is the 
number to which all other BASIC statements will refer. This number Is 
from 1 to 255. There is usually a second number after the first, 
separated by a comma. This is the device number, 0 for the VIC 
screen, 1 lor the cassette recorder, 4 for the printer, 8 for the disk. It is 
a good idea to use the same reference number as the device number, 
which makes it easy to remember which is which. Following the 
second number may be a third number, separated again by a comma, 
which is the secondary address. In the case of the cassette, this may 
be 0 for read , 1 for write, and 2 for write with end-of·tape marker at the 
end. In the case of the disk, the number refers to the buffer, or chan· 
nel, number. In the printer, the secondary addresses become different 
types of commands. See the VIC Programmers' Reference Manual for 
more on these. There may also be a string following the third number, 
which would be a command to the disk drive or the name of the file 
on tape. 

EXAMPLE: 

10 OPEN 1,0 OPENs the SCREEN as a device. 

20 OPEN 2,1,0,"0 " OPENs the cassette for reading, file to be 
searched for Is named D. 

30 OPEN 3,4 To use the printer. 

40 OPEN 4,8,15 OPENs the data channel on the disk. 

See also: CLOSE, CMD, GEn, INPUTlt , and PAINn statements, 
system varIable ST, and Appendix B. 

POKE 

The POKE command Is always followed by two numbers , or formulas. 
The first number Is a location Inside the VIC' s memory. There could 
be locations numbered from 0 to over 65000. Some of these , like the 
ones described In the chapters on sound and colors , can be used 
easily In your programs. Some, however, are used by the VIC itself, 
to keep track of your programs and so on. Experimenting with the 
POKE statement will probably result In some interesting effects . If 
something happens and you can't stop It, just turn the VIC off and on 
again , or hold down the AUNfSTOP key and hit RESTORE. 
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The second number is a value from 0 10 255, which will be placed in 
the memory location, replacing any value that was there previously. 

EXAMPLE: 

10 POKE 36879,8 

20 POKE9·16t 3+15,27 

PRINT 

The PAINT statement is the first one most people learn to use, but 
there are lots of subtleties to be mastered here as well. The word print 
can be followed by any of the following things: 

Words Inside of quotes 
Variable names 
Funct ions 
Punctuation marks 

The words inside of quotes are often called litera ls because they are 
printed literally as they are typed In. Variable names outside of quotes 
will have the value they contain printed. Functions will have their 
val ues printed also. Punctuation marks are used to help format the 
data neatly on the screen. The comma is used to divide the screen in­
to 2 columns, while the semicolon doesn't leave any space at all. 
Either mark can be used as the last symbol in the statement. This 
results in the next thing PAINTed coming out as if it were continuing 
the same PAINT statement. 

EXAMPLE: 

10 PAINT " HELLO" 

20 PAINT " HELLO, "A$ 

30 PRINT A+ B; 

50 PRINT J ; 

60 PRINT A,B,C,D 

See also: POS(), SPC(), TAB( ) functions. 

PRINnt 

There are a few differences between this statement and the PRINT. 
First of all , the word PAINT# is followed by a number, which refers to 
the device or data lile previously OPENed. The number is followed by 
a comma, and a Jist of things 10 be PRINTed. The comma and 
semicolon have the same effect on adding spaces as they do in the 
PAINT, but some devices may nol work with TAB and SPC. 
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EXAMPLE: 

1()() PRINT#l ,"HELLO THERE!";AS,B$ 

READ 

This statement is used to get information from DATA statements into 
variables, where they may be used. Care must be taken to avoid 
reading strings where the READ statement wants a number, which 
will give you a TYPE MISMATCH ERROR. 

REM (remark) 

The REMark is just a note to whoever is reading a LIST of the pro­
gram. It may explain a section of the program, give information about 
the author, etc. REM statements in no way effect the operation of the 
program, exceptio add to its length. The word REM may be followed 
by any texl , although use of graphic characters will give strange 
results (see the VIC PROGRAMMER'S REFERENCE GUIDE for 
more info.) 

RESTORE 

When executed in a program, the pointer to which item in a DATA 
statement will be read next is reset to the first item in the list. This 
gives you the ability to re-READ the information. The word RESTORE 
stands by itself on the l ine. 

RETURN 

This statement is always used in conjunction with the GOSUB state­
ment. When the program hits a RETURN statement , it will go to the 
statement Immediately following the GOSUB command. If no GOSUB 
was previously issued, there is a RETURN WITHOUT GOSUB ERROR. 
There Is nothing following the word RETURN. 

STOP 

This statement will halt the program. A message, BREAK ERROR IN 
LINE xxxx, where XXXX is the line number containing the STOP. The 
program can be re-started by using the CONT command. The STOP 
statement is used for debugging a program. 

SYS 

The word SVS is followed by a decimal number or numeric variable in 
the range 0-65535. The program will at this point begin executing the 
machine language program starting at that memory location. This is 
similar to the USR function , but does nol allow parameter passing. 
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WAIT 

The WAIT statement is used to halt the program until the contents of 
a location in memory changes In a specific way. The word WAIT is 
fol lowed by a number, which is the memory address being checked. 
Then comes a comma, and another number. There may be another 
comma and a third number as well. These lasllwo numbers must be 
within the range ()'255. 

The contents of the memory location are first exclusive-ORed with the 
third number, if present, and then logically ANDed with the second 
number. If the result is zero, the program goes back to thai memory 
location and checks again. When the result is non-zero, the program 
continues with the next statement. 

4. FUNCTIONS 

8. NUMERIC 

ABS(X) (a bsolute value) 

The absolute value returns the value of the number, without it 's sign 
( - or +). The answer is always positive. 

ATN(X) (arctangent) 

Returns the angle, measured In radians, whose tangent is X. 

COS(X) (cosine) 

Returns the value of the cosine of X, where X is an angle measured in 
radians. 

EXP(XI 

Returns the value of the mathematical constant e (2.71827183) raised 
to the power of X. 

FN XX(X) 

Returns the value of the user·deflned function XX created In a OEF 
FNXX statement. 

INTIX) (Integer) 

Return~ the truncated value of x , that is, with all decimal places to 
the right of the decimal point removed. The result will always be less· 
than or equal·to X. Thus, any negative numbers with decimal places 
wil l become the integer less·than their current value. 
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If the INT function is to be used for rounding up or down, the form is 
tNT(X+ .5). 

EXAMPLE: 

x = INT(X · l00 + .5)/100 Rounds to the nearest penny. 

LOG(X) (logarithm) 

This will return the natural log of X. The natural log is log to the base 
e (see EXP(X». To convert to log base 10, simply divide by LOG(10). 

PEEK(X) 

This is used for finding out the contents of memory location X, in the 
range of 0-65535, giving a result from 0·255. This is often used in con· 
junction with the POKE statement. 

RND(X) (random number) 

This function will return a random (or nearly so) number between 0 
and 1. This is useful in games, to simulate dice rolls and other 
elements of chance, and is also used in some statistical appl ications. 
The first random number should be generated by the formula AND(-TI), 
to start things off differently every time. After this, the number in X 
should be a 1, or any positive number. If X is zero, the result will be 
the same random number as the last one. A negative value tor X will 
re-seed the generator. The use of the same negative number for X will 
result in the same sequence of " random" numbers. 

To simulate the rolling of a die, use the formula INT(RND(1)"S+ 1). 
First the random number from 0-1 is multiplied by S, which expands 
the range to 0-6 (actually, greater than zero and less then six). Then 1 
is added, making the range l-under 7. The tNT function chops off all 
the decimal places, leaving the result as a digit from 1 to S. 

To simulate 2 dice, add two of the numbers obtained by the above 
formula together. 

EXAMPLE: 

100 X = INT(RND(1)"S) + INT(AND(I )"S) + 2 Simulate 2 dice. 

100 X = INT(RND(I)"1ooo) + 1 Number from 1-1000. 

100 X + INT(RND(I)"I50) + 100 Number from 100-249. 

SGN(X) (sign) 

This function returns the sign, as in positive, negative, or zero, of X. 
The result wi ll be + 1 if positive, 0 if zero, and - 1 if negative. 
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SIN(X) (sine) 

This Is the trigonometric sine function. The result will be the sine of X, 
where X Is an angle in radians. 

SQR(X) (square root) 

This function will return the square rool of X, where X is a positive 
number or O. If X is negative, an ILLEGAL QUANTITY ERROR results. 

TAN(X) (tangent) 

The result will be the tangent of X, where X is an angle in radians. 

USR (X) 

When this function is used, the program jumps to a machine 
language program whose starting point Is contained In memory loca· 
tions 1 and 2. The parameter X is passed to the machine language 
program, which will return another number back to the BASIC pro­
gram. See the VIC PROGRAMMER'S REFERENCE MANUAL for more 
details on this, and on machine language programming. 

b. STRING FUNCTIONS 

ASC(XS) 

This funct ion will return the ASCII code of the first character of XS. 

CHR$(X) 

This is the opposite of ASC, and returns a string character whose 
ASCII code is X. 

lEFTS(XS,X) 

This will return a siring containing the leftmost X characters of XS. 

LEN(X$) 

Returned will be the number of characters (including spaces and 
other symbolS) In the string XS. 

MIDS(XS,S,X) 

This will return a string containing X characters, starting from the 5th 
character in X$. 
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RIGHTS(XS,X) 

This will return the rightmost X characters in X$. 

STRS(X) 

This will contain a string which is identical to the PRINTed version of 
XI. 

VAL(XS) 

This function converts the string X$ into a number, and is essentially 
the inverse operation from STR$. The string is examined from the left­
most character to the right, for as many characters as are in 
recognizable number lorma!. II the VIC finds illegal characters, only 
the portion of the string up to that point is converted. 

EXAMPLE: 

10 X = VAL(" 123.456") 

10X=VAL(" 12A138") 

10 X = VAL(" AIU017' '') 

10 x = VAl(" -1 .23.23.23") 

c. OTHER FUNCTION S 

FREtX) 

x = 123.456 

X= 12 

X=o 
X=-1.23 

This function returns the number of unused bytes available in 
memory, regardless of the value of X. 

POStX) 

This function returns the number of the column (()'21) at which the 
next PRINT statement will begin on the screen. X may have any value, 
and is not used. 

SPC(X) 

This Is used In the PRINT statement to skip X spaces forward . 

TAB(X) 

This is used in the PRINT statement. The next item to be printed will 
be in column number X. 
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APPENDIX D: 
ABBREVIATIONS FOR BASIC KEYWORDS 

As a time saver when typing In prog rams and commands, VIC BASIC 
allows the user to abbreviate most keywords. The abbreviat ion for the 
word PRINT Is a question mark. The abbreviations for the other words 
are made by typing the first one or two leiters 01 the key word, 
followed by the SHIFTed next leiter 01 the word. If the abbreviat ions 
are used In a program line, the keyword will LIST in the longer form . 
Note thai some of the keywords when abbrevi ated include the first 
parenthesis. and others do not. 

loohlil. Looh Ilk. 
COfIIlll lnd Abbr.YIIItion Ihlt on tel"n Command Abbr.I'IIotlon tllil 011 tel"" 

~D A . ' A IZl PRINn p . , P Q 

'0' ' . 0 , 0 "AD , . ' ,El 
CLOSE Cl " O c, O RESTORE ". ' ". C"' c . ' C 0 ,"'", RE " T ,,[] 

CMD c . " C ''I'' , l1:li " , [21 
CO", c . o cD ,m , 

. A 
, • 

~,. D . A D • STEP ST " E "El 
'" D l1:li ' D El ,n", , . ' ,[] 
DO" D . ' D IS] '" , . ' , [] 

'" ' . N , IZl THEN , • • ,[] 
'0' , l1:li ° , 0 VERIFY , . ' ,0 
GO G l1:li ' G El WAIT W . A W • 
GOSU. GO. ' GO . AOS A • • A ill 
GOm G. O GO ASC A l1:li ' A • 
INP\JT. , . N IZl ." 

A l1:li ' A [] 
en , l1:li ' , El C.", c • • c[] 
USf '. ' , IS] "" , . ' , • LOAO , . 0 , 0 '" 

, . ' , Q 
",rr '. ' NEl CErn LE I:. F CE Q 
Ope, o . p 00 M'" M l1:li ' " IS] 
POK' p . o p O peE< P . ' PEl 
PRINT , , RIGMT$ '. ' ,IS] 
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loollt Ilk. Lookallk. • Commll\d Abbr.mllon this on K'''n Commll\d Abbr..,lItlon thl. on KrHn • -
,"0 Ra N R0 STRS ST " R STQ • 80N S a G sllJ TAB ! T a · T • • "N S . ' s DJ USR U. s U • • sPC , S 

. p s O '" v • • v + • saR s a a s. • • • APPENDIX E • SCREEN & BORDER COLOR COMBINATIONS • 
You can change the screen and border colors of the VIC anytime, in or • out of a program, by typing • POKE 36879, X • where X is one of the numbers shown in the chart below. POKE 36879, • 27 returns the screen to the normal color combination, which is a 
CYAN border and white screen. • Try typi ng POKE 36879, 8. Then type CTRl,'" and you • have white leiters on a totally black screen! Try some other • combinations. This POKE command is a quick and easy way to 
Change screen colors in a program. • BORDER • SC REEN OLK WHT RED CYAN PUR GRN OLU YEL 

BLACK 0 9 10 11 12 13 14 15 • WHITE 24 25 26 27 20 29 30 31 • RED 40 41 42 ' 3 44 45 46 47 

CYAN 56 57 58 59 60 61 62 63 • 
93 94 95 • 

BLUE 104 105 106 107 108 109 110 111 • YELLOW 120 121 122 123 124 125 126 127 • ORANGE 136 137 138 139 140 141 142 143 
LT. ORANGE 152 153 154 155 158 157 158 159 • PINK 168 169 170 171 172 173 174 175 • LT. CYAN 184 185 186 107 188 189 190 191 
LT. PURPLE 200 201 202 203 204 205 206 207 • LT. GREEN 216 217 218 219 22D • 
LT. YELLOW 248 249 250 251 252 253 254 255 • 
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APPENDIX F 
TABLE OF MUSICAL NOTES 

APPROX. APPROX. 
NOTE VALUE NOTE VALUE 

C 135 G 215 
C# 143 G# 217 
0 147 A 219 
0# 151 A# 221 
E 159 B 223 
F 163 C 225 
F# 167 C# 227 
G 175 0 228 
G# 179 0# 229 

• 183 E 231 
.# 187 F 232 
B 191 F# 233 
C 195 G 235 
CO 199 G# 236 
0 201 • 237 
0# 203 .# 238 
E 207 B 239 
F 209 C 240 
F# 212 CO 241 

SPEAKER COMMANDS: WHERE X CAN BE: FUNCTION: 

POKE 36878, X o to 15 sets volume 

POKE 36874, X 12810255 plays tone 

POKE 36875, X 128 to 255 plays tone 

POKE 36876, X 12810255 plays tone 

POKE :?6877, X 12810255 plays "noise" 

APPENDIX G: 
20 SOUND EFFECTS FOR THE VIC·20 

Here are some sample routines to use as a guide for creating sounds 
to enhance your programs. You may type them into your VIC ·20 either 
by themselves or inside other programs. Of course, these are not 
nearly all of the possible sounds that your VIC-20 can play, so feel 
free to use your creativity. 

The sound effects listed here will make a program pause for however 
long they take to be completed. It is possible to put these effects into 
a program in a way that does nol stop whatever animation may be 
running, and this topic is discussed in detail in the VIC-20 
Programmer's Reference Manual. 
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Remember to use line numbers when you type these routines into the 
computer. The numbers are not shown here in order to avoid 
confusion when you enter them into your programs. 

#1 : SCALES 

POKE 36878,15 
FOR l = 250 TO 200 STEP - 2 
POKE 36876, l 
FOR M=1TO 100 
NEXTM 
NEXT L 
FOR l = 205 TO 250 STEP 2 
POKE 36876,l 
FOR M=HO 100 
NEXTM 
NEXT l 
POKE 36876,0 
POKE 36878,0 

#2: COMPUTER MANIA 

POKE 36878,15 
FOR L= 1 TO 100 
POKE 36876,INT(AND(1)· ' 28) + 128 
FOR M=1 T010 
NEXTM 
NEXT L 
POKE 36876,0 
POKE 36878,0 

#3: EXPLOSION 

POKE 36877,220 
FOR l=15TQOSTEP - l 
POKE 36878,l 
FOR M = l TO 300 
NEXTM 
NEXT l 
POKE 36877,0 
POKE 36878,0 

#4: BOMBS AWAY 

POKE 36878,10 
FOR l =230 TO 128 STEP -1 
POKE 36876,l 
FOR M = l TO 20 
NEXTM 
NEXT L 
POKE 36876,0 
POKE 36877,200 
FOR L= 15 TO 0 STEP -.05 
POKE 36878,l 
NEXT l 
POKE 36877,0 
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#5: RED ALERT 

POKE 36878,15 
FOR l =1 TO 10 
FOR M = 180 TO 235 STEP 2 
POKE 36876,M 
FOR N=1 TO 10 
NEXTN 
NEXTM 
POKE 36876,0 
FOR M = H O 100 
NEXTM 
NEXT l 
POKE 36878,0 

#6: LASER BEAM 
POKE 36878,15 
FOR L =1 TO 30 
FOR M = 250 TO 240 STEP - 1 
POKE 36876,M 
NEXTM 
FOR M = 240 TO 250 
POKE 36876,M 
NEXTM 
POKE 36876,0 
NEXT L 
POKE 36878,0 

#7: HIGH·LOW SIREN 

POKE 36878,15 
FOR L= l TO 10 
POKE 36875,200 
FOR M=1 TO 500 
NEXTM 
POKE 36875,0 
POKE 36876,200 
FOR M=1 TO 500 
NEXTM 
POKE 36876,0 
NEXT L 
POKE 36878,0 
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#8: BUSY SIGNAL 
POKE 36878,15 
FOR L=l TO 15 
POKE 36876,160 
FOR M= 1 TO 400 
NEXTM 
POKE 36876,0 
FOR M=l TO 400 
NEXTM 
NEXT L 
POKE 36878,0 

1#9: PHONE RINGING 

POKE 36878,15 
FOR L=l TOS 
FOR M= l TO 50 
POKE 36876,220 
FOR N=l r05 
NEXTN 
POKE 36876,0 
NEXTM 
FOR M = 1 TO 3000 
NEXTM 
NEXT L 
POKE 38878,0 

#10: BIRDS CHIRPING 

POKE 36878,15 
FOR L=l TO 20 

#12: OCEAN WAVES 
POKE 36877,180 
FOR l=l TO 10 
D = INT(RN0(11·51·50 + 50 
FOR M = 3 TO 15 
POKE 36B7B,M 
FOR N=l TOO 
NEXT N 
NEXT M 
FORM = 15T03STEP - 1 
POKE 36878,M 
FORN=lTOD 
NEXT N 
NEXTM 
NEXT l 
POKE 36878,0 
POKE 36877,0 

#13: VANISHING UFO 

POKE 36878,15 
FOR L = 130 TO 254 
POKE 36876,L 
FOR M=l TO 40 
NEXTM 
NEXT L 
POKE 36878,0 
POKE 36876,0 

FOR M = 254 TO 240 + INT (RND(1)' 10) STEP -1 
POKE 36876,M 
NEXTM 
POKE 36876,0 
FOR M = OTO INT(AND(l)"l00)+l20 
NEXTM 
NEXT L 

#11 : WIND 

POKE 36878,15 
POKE 36874,170 
POKE 36877,240 
FOR L = 1 TO 2000 
NEXT L 
POKE 36874,0 
POKE 36877,0 
POKE 36878,0 
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#14: UFO LANDING 

POKE 36878,15 
FOR L=l TO 20 
FOR M=220-L TO 16Q-LSTEP-4 
POKE 36876,M 
NEXTM 
FOR M = 160-L TO 22O-L STEP 4 
POKE 36876,M 
NEXTM 
NEXT L 
POKE 36878,0 
POKE 36876,0 



#15: UFO SHOOTING 

POKE 36878,15 
FORL=1 TO 15 
FOR M =200 TO 22O+L·2 
POKE 36876,M 
NEXTM 
NEXT L 
POKE 36878,0 
POKE 36876,0 

#16: WOLF WHISTLE 

POKE 36878,15 
FOR L = 148 TO 220 STEP .7 
POKE 36876,L 
NEXT L 
FOR L = 128 TO 200 
POKE 36876,L 
NEXT L 
FOR L:= 200 TO 128 STEP - 1 
POKE 36876,L 
NEXT L 
POKE 36878,0 
POKE 36876,0 

#17: RUNNING FEET 
POKE 36878,15 
FOR l = l TO 10 
POKE 36874,200 
FOR M=l TO 10 
NEXTM 
POKE 36874,0 
FOR M=l TO 100 
NEXTM 
NEXT L 
POKE 36878,0 

#18: TICK-TOCK 
POKE 36878,15 
FOR L=l TO 10 
POKE 36875,200 
FOR M:l TOlD 
NEXTM 
POKE 36875,0 
FOR M = 1 TO 300 
NEXTM 
POKE 38874,200 
FOR M = 1 TO 10 
NEXTM 
POKE 36874,0 
FOR M = l TO 300 
NEXTM 
NEXTL 
POKE 36878,0 
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#19: DOOR OPENING 

POKE 36878,15 
B=O 
FOAL = 128 TO 255 STEP 11 
POKE 36874,L 
FOR M=l TO 10 
NEXTM 
B=B+1 
IF 8=3 THEN B=O: POKE 36874,0 
NEXT l 
POKE 36874,0 
POKE 36878,0 

#20: BLIPS 

POKE 36878,15 
POKE 36876,220 
FOAL=1T05 
NEXT L 
POKE 36876,0 
FOR L= 1 TO 500 
NEXT L 
POKE 36876,200 
FOR l =l r05 
NEXT L 
POKE 36876,0 
FOR L= 1 TO 500 
NEXT L 
POKE 36878,0 
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APPENDIX H: SCREEN DISPLAY CODES 
The following chart lists all of the characters built·in to the VIC20 
character sets. They show which numbers should be POKEd into 
screen memory (locations 7680 to 8185) to get a desired character. 
Also, It shows what character corresponds to a number PEEKed from 
the screen. 

The two character sets are available, but only one set at a time. This 
means that you cannot have characters from one set on the screen at 
the same lime you have characters from the other sel displayed. The 
sets are switched by holding ·down the SHIFT and COMMODORE keys 
simultaneously. This actually changes the 2 bit in memory location 
36869, which means that the statement 
POKE 36869, 240 will set the character set to upper case, and POKE 
36869, 242 switches to lower case. 

If you want to do some serious animation, you will find that it is 
easier to control objects on the screen by POKEing them Into screen 
memory (and erasing them by poking a 32, which is the code for a 
blank space, Into the same memory location), than by PRINTing to the 
screen by using cursor control characters. 

Any number shown on the chart may also be displayed in REVERSE. 
Reverse characters are not shown, but the reverse of any character 
may be obtained by adding 128 to the numbers shown. 

NOTE: SEE SCREEN MEMORY MAP APPENDIX. 

If you want to display a heart at screen location 7800, find the number 
of the character you want to display there (in this case a heart) in this 
chart. .. the number for the heart is 83 ... then type in a POKE statement 
with the number of the screen location (7800) and the number 01 the 
symbol (83) like this: 

POKE 7800, 83 

A white heart should appear In the middle area of the screen. Note 
that it will be Invisible if the screen is while. Try changing the position 
by Changing the larger number, or type in different symbols using the 
numbers from the charI. 

If you want to change the COLOR 01 the symbol being displayed, 
consult the accompanying chart which lists the COLOR NUMBERS 
for EACH MEMORY LOCATION. In other words, to get a different 
colored symbol at a particular location, this requires another POKE 
command. 
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For example, to get a red heart, type the following: 

POKE 38520, 2 In screen pokes 
this color is 
one less than 
the numbers on the 
keyboard color keys 

ThiS changes the color of the symbol at location 7800 to red. If you 
had a different symbol there, that symbol would now be red. You can 
display any character in any of the available colors by combining 
these two charts. These POKE commands can be added in your 
programs and are very effective especially in animation - and also 
provide a means to PEEK at certain locations if you are doing 
sophisticated programming such as bouncing a ball, which requires 
this information. 

140 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 



SCREEN CODES 

SET 1 SET 2 POKE SET 1 SET 2 POKE SET 1 SET 2 POKE 
@ 0 U u 21 42 

A a V v 22 + 43 

B b 2 W w 23 44 

C c 3 X x 24 45 

0 d 4 Y Y 25 46 

E e 5 Z z 26 47 

F 6 27 a 48 

G 9 7 t 28 1 49 

H h 8 29 2 50 

9 t 30 3 51 

J 10 ~ 31 4 52 

K k 11 III 32 5 53 

L 12 33 6 54 

M m 13 " 34 7 55 

N n 14 # 35 8 56 

0 0 15 $ 36 9 57 

P P 16 % 37 58 

Q q 17 & 38 59 

A r 18 39 C 60 

S s 19 40 = 61 

T 20 41 :> 62 
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• • SET 1 SET 2 POKE SET 1 SET 2 POKE SET 1 SET 2 POKE • ? 63 [] T 84 [) 106 • 8 64 0 U 85 rn 107 • 
~ A 65 ~ V 86 C. 108 • rn [Q] ~ • B 66 W 87 109 • B C 67 ~ X 86 5J 110 • El 0 68 [] Y 89 ~ 111 • El E 69 [!J Z 90 [[J 112 • 
D F 70 tB 91 E9 113 • • [] G 71 IJ 92 ttl 114 • [] H 72 rn 93 [] 115 • 
bJ 73 1T ~ 94 D 116 • 
[3 J 74 I"!I a 95 [] 117 • • ~ K 75 .. 96 [] 118 • 0 L 76 IJ 97 U 119 • 
[SJ M 77 ~ 98 Ll 120 • 
[21 N 78 0 99 ~ 121 • • D 0 79 0 100 D ./ 122 • 0 P 80 0 101 .::J 123 • 
~ Q 81 III 102 ~ 124 • 
D 82 0 103 E:J 125 • R • ~ S 83 biiiil 104 1!J 126 • 

~ ~ 105 ~ 127 • • • 
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APPENDIX I: SCREEN MEMORY MAPS 
Use this appendix to find the memory location of any position on the 
screen. Just find the position in the grid and add the numbers on the 
row and column together. For example, if you want to poke the 
graphic " ball" character onto the center of the screen, add the 
numbers at the edge of row 11 and column 11 (7900 + 10) for a total of 
7910. If you poke the code for a bait (81 , see Appendix H) into location 
7910 by typing POKE 7910,81, a whi te ball appears on the screen. To 
change the color of the ball (or other character), find the correspond­
ing position on the color codes memory map, add the row and column 
numbers together (38620 + 10, or 38630) for the color code and type a 
second poke statement. For example, If you poke a color code Into 
this location, POKE 38630,3 the ball will change color to cyan. Note 
that when POKEing, the character color numbers are one less than 
the numbers on the color keys-as shown below. 

Abbreviated List of Color Codes: 

coo. Color 

0 Black 
1 White 
2 Red 
3 Cyan 
4 Purple 
5 Green 
6 Blue 
7 Yellow 
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0123 45618 9 10 " '21 3 14 15,617 '8192021 

7680 

7702 t-+-t-1++-++t-+-t-1++-++t-++-t+H 

7724 ~E1E1E1E1Elata=E 7746 
7768 
7790 

7812 ~Eet8lElEet8lElE 7834 
7856 

7878 9lElEet8lElE8tE~ 7900 ~ 
7922 1-++1-++1-++1-++1-++-+++-+++-+--1 
7944 t-+-H--H+1+H--H--H+1+H-++-I 
7966 ,++++-++-I+t++++-++-I+t+t-H 7988 ,-
0010 t-++-t+1t-+-H--H+t-++-t+t-++-+-H 
0032 t++++-++-I+t++++-++-I+t+t-H 

M~ !j-!lj-Il~Il-!j-!lj-Ilj-Il-!1l M76 
B09B 
8120 
8142 
8164 

3B4OO 
38422 
38444 
38466 
38488 
38510 
38532 
385~ 
38576 
3859B 
38620 
38642 
3B664 
3B6B6 
36708 
36730 
38752 
38774 
36796 
38816 
36640 
36662 
36664 

PAGE 1: SCREEN CHARACTER CODES 

0 1 23 . 5 678 910 11 12 13 1415 161718192021 

PAGE 2: COLOR CODES MEMORY MAP 
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APPENDIX J: ASCII AND CHR$ CODES 

This appendix shows you what characters will appear if you 
PAINT CHR$ (X), for all possible values of X. It will also show the 
values obtained by typing PAINT ASC ("x") where x is any character 
you can type. This is useful In evaluating the character received in a 
GET statement, converting upper/lower case, and printing character-
based commands (like switch to upperllower case) that could not be 
enclosed in quotes. 

CHRS PRINTS PRINTS CHRS 

0 32 0 48 

1 II 17 33 49 

2 - 18 34 2 50 

3 II 19 • 35 3 51 

4 II 20 $ 36 4 52 

l1li 5 21 % 37 5 53 

6 22 & 38 6 54 

7 23 39 7 55 

8 24 40 8 56 

9 25 41 9 57 

10 26 42 58 

11 27 + 43 59 

12 - 28 44 C 60 

13 III 29 45 = 61 

14 BIll 30 46 ::> 62 

15 .. 31 47 , 63 
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• • 
PRINTS CHRS PRINTS CHRS PRINTS CHRS PRINTS CHRS • 

@ 64 u 85 C3 106 ~ 127 • • A 65 v 86 EJ 107 128 • 
B 66 w 87 0 108 129 • 

[SJ • C 67 X 86 109 130 • 0 68 y 89 [2J 110 131 • 
E 69 z 90 0 111 132 • • F 70 91 0 112 11 133 • G 71 <I 92 ~ 113 13 134 • 
H 72 93 0 114 15 135 • • 73 t 94 [!] 115 17 136 • 
J 74 +- 95 0 111 12 137 • • K 75 B 96 Cd 117 14 138 • 76 ~ 97 ~ 118 16 139 • 

M 77 rn 98 [OJ 119 18 140 • • N 78 B 99 ~ 120 141 • 
0 79 El 100 [] 121 142 • • P 80 D 101 [!) 122 143 • 0 81 bd 102 EB 123 .. 144 • 
R 82 [] 103 IJ 124 III 145 • • s 83 [] 104 CD 125 - 146 • 
T 84 EJ 105 1T 126 II 147 • • 146 • 



PRINTS PRINTS CHR$ PRINTS CHR$ 

II 159 0 170 IJ 181 

160 rn 171 [] 182 

150 IJ 161 C. 172 U 183 

151 ~ 162 [g 173 U 184 

152 0 163 ELl 174 ~ 185 

153 D 164 ~ 175 0 186 

154 0 165 Cd 176 .::J 187 

155 • 166 e:J 177 ~ 188 .. 156 0 167 @ 178 ~ 189 

II 157 • 168 ED 179 ~ 190 .. 158 180 191 
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APPENDIX K: 
DERIVING MATHEMATICAL FUNCTIONS 

Functions that are not intrinsic to VIC BASIC may be calculated as follows: 

FUNCTION VIC BASIC EQUIVALENT 

SECANT SEC(X):< lICOS(X) 
COSECANT CSC(X) = 1ISfN(X) 
COTANGENT COT(l<) = lfTAN(X) 
INVERSE SINE ARCSINIX)= ATN(XiSCR( - X·X t I)) 
INVERSE COSINE ARCCOS(X) = - ATN(XiSQR 

(-X·Xtl))t 7r 12 
INVERSE SECANT ARCSEqX) = ATN(XiSCR(X"X -I)) 
INVERSE COSECANT ARCCSqx)= ATN(XiSCR(X"X -I)) 

t(SGN(X)-l)" 7r12 
INVERSE COTANGENT ARCOT(X)=ATN(X)+ TC /2 
HYPERBOLIC SINE SINH(X)=(EXP(X)- EXP( - X))/2 
HYPERBOLIC COSINE COSH(X) = (EXP(X) + EXP( - X))/2 
HYPERBOLIC TANGENT TANH(X) =·EXP( - X)/(EXP(x) ... exp 

(-X») '2+1 
HYPERBOLIC SECANT SECH(X)= 21(EXP(X) + EXP( - Xl) 
HYPERBOLIC COSECANT CSCH(X) = 21(EXP(X) - EXP( - X)) 
HYPERBOLIC COTANGENT COTH(X) = EXP( - X)I(EXP(X) 

- EXP( -X)) '2+1 
INVERSE HYPERBOLIC SINE AACSINH(X)= LOG(X + SQA(X'X + 1)) 
INVERSE HYPERBOLIC COSINE ARCCOSH(X)= lOG(X + SOA(X'X -1)) 
INVERSE HYPERBOLIC TANGENT ARCTANH(X} = LOG(( ' + X)I(l - X))12 
INVERSE HYPERBOLIC SECANT ARCSECH(X} = LOG((SOR 

(- X'X + 1) + l)1X) 
INVERSE HYPERBOLIC COSECANT ARCCSCH(X)=LOG((SG N(X} "SOR 

(X ' X + l )1x) 
INVERSE HYPERBOLIC COTANGENT ARCCOTH(X)= LOG((X + l)1(X -1 ))12 
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APPENDIX L: 
PINOUTS FOR INPUT/OUTPUT DEVICES 

Here is a picture of the lID ports on the VIC: 

1) Game 1/0 4) Serial 110 (disk) 

2) Memory Expansion 5) Cassette 

3) Audio and Video 6) User Pori (modem) 

1) GAME I/O 

• J • 5 PIN N TYPE NOTE 
o 0 0 0 0 

1 JOY0 
o 0 0 0 
• , 8 9 2 JOY1 

3 JOY2 
4 JOY3 
5 POT Y 
6 LIGHT PEN 
7 +5V MAX. l(1(1mA 
B GND 
9 POT X 

149 



2) MEMORY EXPANSION 

123456789101, 1213141516171819202122 

I :::::::::::::::::::::: I 
ABC 0 E F H J K L M N PAS T U V W X Y Z 

PIN " TYPE PIN If TYPE 
1 GND 12 BLK3 

2 CD~ 13 BlK5 

3 CD1 14 AAM1 
4 CO2 15 RAM2 
5 CD3 16 RAM3 
B CD4 17 VRJW 
7 CD5 18 CRJW 
8 COB 19 IRQ 
9 CD7 2~ NC 

1~ BLKl 21 +5V 
11 BLK2 22 GND 

PIN It TYPE PIN " TYPE 
A GND N CA1~ 
B CA~ P CAll 
C CA1 R CA12 
0 CA2 S CA13 
E CA3 T 1/~2 
F CA4 U 1/03 
H CA5 V S~2 
J CA6 W NMI 
K CA7 X RESET 
L CA8 Y NC 
M CA9 Z GND 
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3) AUDIO/VIDEO 

PIN If TYPE NOTE 

1 +5V REG 1iJmA MAX 
2 GND 
3 AUDIO 
4 VIDEO LOW 
5 VI DEO HIGH 

4) SERIAL I/O 

PIN * TYPE 
1 SERIAL SAO IN 
2 GND 
3 SERIAL ATN IN lOUT 
4 SERIAL eLK IN fOUT 
5 SERIAL DATA IN IOUT 
6 RESET 

5) CASSETTE 

1 2 3 4 5 6 PIN jf TYPE :::::: A-1 GND 
B-2 +5V 
C-3 CASSETTE MOTOR 

ABC 0 E F D-4 CASSETTE READ 
E-5 CASSETTE WRITE 
F-6 CASSETTE SWITCH 

151 



6) USER I/O 

1 2 3 4 5 6 7 8 9 10 11 12 

:::::::::::: 
ABC 0 E F H J K l M N 

PIN * TYPE NOTE PIN" 

1 GND A 
2 +5V HNmA MAX. B 
3 RESET C 
4 Jon D 
5 JOYl E 
6 JOY2 F 
? LIGHT PEN H 
8 CASSeITe SWITCH J 
9 SERIAL ATN IN K 

10 9VAC lG0mA MAX. l 
11 9VAC M 
12 GND N 
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TYPE 

GND 
CBl 
PB0 
PBl 
PB2 
PB3 
PB4 
PB5 
PBS 
PB? 
CB2 
GND 

NOTE 
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APPENDIX M: VIC PROGRAMS TO TRY 
1 REr1 TAt..jK-V-UFO BV O. LATER 
5 OF=30720 
6 VAc9*16t3+14IVN~9*16t3+13 
8 POKEVA+l ~25 

9 PR I NT" ?l!lIl'!W!J'J!J1lI1IlI11l'IN'llIlJllflllw"wll!llllT 
2121 PRINT"i!ftI* TANK VERSUS UFO iflltI" 
2 1 PRINT"Z- LEFT .. C- RIGHT , B-F IRE" 
11218 PR I NT" WlIIl'IIIlIIIlI' II'II11I1D11I11l!l!lN" 
leI FORA=38400T038400+22ltE23 :POKEA,0 : NEXT:A=0 
11215 PRINT" :;] I" 
lIe PRINT".JI L " 
115 
120 
125 
130 
13 4 

PRINT" ~,oool " 
PRINT":ID" ; 
IFPEEK ( 19? ) =3 4THENGOSUB300 : A=A+l : GOT0220 
IFPEEK ( 197 )=33THENGOSU83 e0 : A=A- l :GOT022e 
IFPEEK ( 1 97)<)350RB<)OTHEt~ 136 

" d 

KEY TO SPECIAL 
SYMBOLS 
IIC" 
"§" 
1Il!J" 
1111" 
"all 
1I(g" 
"t!" 
"~II 

". 11 

I S CLR 
I S Hot'lE 
IS CRSR l lQi.JrJ 
IS CRSR LEFT 
IS CRSR UP 
IS CTRL-2 
IS CTRL-~: 
IS CTRL-5 
IS CTRL-j 

135 
136 

8 : 1 : C=8079+A:L=1 : P= 15:POKEV N .. 158 : POKEC .. 160 :POKEC+OF,4:GOT01 7 0 
IFL=0THEt-1140 

13 7 
140 
141 
145 
15121 
155 
160 
161 
17121 
172 

POKEVA .. P:P=P-1:IFP=-lTHENL=0;POKEVN,0 
IFB=0THEN17e 
FORH= lT02 
POKEC .. 32 :C=C-22 
IFPEEK(C ) =600RPEEK(C) =420RPEEK(C) =62 
[FC<7746 THEN8=0:GOT0170 
POKEC .. 46 
NEXT 
I FO=0THEN800 
IFO=0THEN1 80 

l 

THEN600 



174 
176 
178 
17 9 
180 
18 1 
182 
183 
184 
186 
187 
189 
22 . 
221 
222 

'l 225 
230 
2 3 '5 
30" 
3 1215 
3 1. 
315 
400 
"0" 
510 
52. 
530 
53'S 
590 
600 
601 

POKEE ~32 :POKEE-l, 32:POKEE-2,32 : K:K+l 

IFE = ITHEND=0:GOT0 180 
E=E+3: POKEE, 62 :POKEE- l ,42 :POKEE-2 , 60 
IFJ::ITHEN182 
IFINT < (8 1 86-E)/22) =22-K-AR~lOF=eTHEN F=l :0=E+2 1 :M=2 1 : GOT0183 
GOT0183 
I F I NT ( < 8e98-E) /22) =A-KANDF::0THENF= 1 : G=E + 23 : t1=23 
IFF=0THEN1 25 
POKEG ,32 :G=G+t1 
IFPEEK (O><>32THEN700 
IFG>7680+22~21THENF=0:GOTO~00 

POKEG,81:GOT01 25 
IFA<0THENA=0 
IFA ) lSTHENA=15 
PRINTTAB CA) " I" 
PRINTTAB CA)" ~ L 
PRHHTAB <A)" ~rOOOI " 
PRINT"::::x:D"J :GOT01 3 4 
PRINTTAB ( A) " 
PRINTTAB ( A)" 
PRINTTAB( A)" 

" 

PRINT"::::ID";:RETURN 
" 

PRINTPEEK ( 197 ) :00T04eB 
POKEG ,66:POKEG+1 , 78 :POKEG- 1,77:POKEG-2e , 46:POKEG-21~46 :POKEG-22, 46 

POKEG-23, 46:POKEG-24,46 
FORAA=lT01S0:NEXT 
POKEG,32:POKEG+l,32:POKEG-l,32;POKEG-20,32:POKEG-21~32 :POKEG-22,32 
POKEG-23,32 :POKEG-24 ,32 
GOT012~ 

POKEC , 160:POKEC+l , 160:POKEC-l,160:POKEC+22 , 160:POKEC-22 ~ 16e 

L=0 
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610 
611 
615 
616 
32 
6 17 
640 
645 
646 
647 
650 
651 
6 5 2 
6 5 3 

~ 
654 

~ 655 
656 
657 
658 
659 
660 
700 
701 
704 
705 
715 
7 2 0 
725 
735 
740 
745 

POKEVt-I , 128+ 180, 
FORGO:15ToeSTEP-l:POKEVA,OG :FORGH=l T070:NEXT:NExT 
8=0:0= 13 
POKEC,32 :FQt(EC+l ... 3 2 : F'OKEC - i , 32 : POKEC+2, 3 2 : POKEC-2 , 3 2 :FQt(EC+3,32 : POKEC-8 

POKEC-22, 3 2:POKEC+22,32 
E=E+22+J:POKEVA, 15 : FOKEVN,0: 
POKEE,62:POKEE-i,42:FOKEE-2,6e 
FORO=248T0253 :POKEVt-./-l ... 0 : t-IEXT :FORO=2S3T02 48STEP-l : POKEVN- l ... 0 : t-~EX T 
POKEE ,32 :POKEE-i , 32 : POKEE- 2,32 
IFE<7680+2e*22THEN64e 
E= E+J 
POKEE+22, 62:POKEE+2 1 .. 42:POKEE+20 ... 60: POKEE+OF , 4 : POKEE+OF- l , 4:POKEE+OF-2 .. 4 
POKEE+22+0F , 0:POKEE+21+0F , 0 :POKEE+20+0F ,32 
POKEVt~- l ,13 :POKEVt-I ... 12 8 :FORQ=l T02e: POKEVA , 15- INT (Q/ l . 3 3 ) 
POKEE ... 223 : POKEE-l,223 :POKEE-2 , 2 23 :FORO=lT080:NEXT 
POKEE ,233:POKEE- l , 233:POKEE-2 ,233:FORO=lT080 :NEXT 
NEXT:POKEE, 3 2:POKEE-l, 32 :POKEE-2, 32 :POKEE+22,32 :POKEE+2 1 ,32 : POKEE+20 ,32 
PR I NT" 3&00 
OU=OU+ 1 : PR I NT "~JFOS" OU" TANKS "OT :PRI NT" 'JI!INflfl!1IIIITlIMIIIIIItIIl!!l" 

GOT 0 125 
POKEYt" , 128 : L=0 
A=A+l : FORKL=1T0208:POKEVA,15- INT(KL t' 13 ) : 
PRI NTTAB ( A) " MiP"""" 
PRINTTAB ( A ) "~ " 
PRItH":D" ; 
PRItHTAB ( A) " iii ...... ' ... " 
PRINTTA8 ( A ) "~ 

PRItH":D" ; 
NEXT 
PRItHTAB ( A) " 



g: 

758 PR ItHTAB( A ) " 
7 5 1 PR ItHTAB( A- l ) " 
752 PRI NT" :oJ"; 

iJ " 

756 PR INT"~ ; 

" . , 

7 57 OTzO T + 1 : PR JNT" :ii=1!I!JjFOS" OU " TANKS "OT : PR I NT " !I!OO!l!D!rmw.nmaI!I!I~J " 

7 6 8 F~8: A: 0: GOT 0 10S 
see 0=1 :E :: 7702+ItH ( Rt~0 ( 1 ) *14 ) Jto:22+88 : I:::E-2 0 : K""0 :J=-l : IFRNO ( 1 ) :> . 5 THENE = E-2 1 : I ==E+ 

20:J= 1 
8 135 GOT01 72 

"REW' I •••••• ·, KILLER CO~IET BY DUANE LATER 
1 C=7680+22*6 ' DHIB<l2 ) ' LL=C ' POKE9*16"G+ 15, 8 
2 PRINT":;nt.** KILLER cor'IET *-**'" T=0 
3 PRItH" HIT ANY KEY" 
8 POKE8 !79'[60 ' 
9 FORA=38444T038400+505 ' POKEA , ! ' NEXT 
10 
20 FORA=! TO 12 ' B( A) =160 ' NEXT 
2 1 Inl=0THEN25 
22 POKE9*16"G+ 14 .• U ' U=U-2 ' IFU<=0THENtJ=0 ' POKE9*!6"G+13 , 0 
25 F=! ' REt't ERA METEOR 
26 FORE=0T044STEP22 
27 FORD=C+ETOC+3+E ' POKED,32 ' F=F+! ' NEXT ' NEXT 
28 C=C+I 
29 F= 1 ' RHI DRAt,. ~IETEOR 
30 POKE8 ! 79 ,! 60 ' FORE=OT044STEP22 
35 FORD=C+ETOC+3+E ' POKED , B( F ) ' F=F+! ' NEXT ' NEXT 
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36 IFPEEK(8 178) =160THENPRINT":w.W.1'100N BASE DESTROYED ' " ' 00T0500 
40 GETA$ ' I FA$() " "ANDG=0THENG= 1 ' 5=7680+ 15+22*21 
50 IFG=0THEN80 
55 POKES,32'S=S-22 
60 IFS(7746THENG=03 ' GOT021 
70 IFPEEK( S) =160THENPOKES, 32 ' 0=0 ' T=T+l ' ~J=1 ' POKE9*16'G+13 , 128+('00 ' Li=15 ' GOTOSe 

13 
71 IFPEEK(S-1)=160THENG=0 ' POKES-I, 32 ' T=T+l ' 1,1=1 ' POKE9*1613+13 , 128+000 ' Li=15 ' GOT08 

75 POKES, 81 
80 F = 1 ' REM CHECK ~IET 
81 IFT= 12THENPRINT" :r_**~IETEOR DESTROYED***'" FORRR= 1 T02500 ' I~EXT ' LL=LL +44 ' C=LL 
GOT02 
82 FORE=0T0445TEP22 
84 FORD=C+ETOC+3+E ' I FPEEK ( D) =32THENB ( F)=32 
86 F=F+l ' NEXT ' NEXT 
90 GOT021 
500 POKE9*16r3+13, 128+5 
505 POKE9* 16 '1'3+ 14, 5 , FORRR= 1 T0300 ' NEXT 
510 FORA=15T00STEP-l 
511 POKE9*16r3+14,A 
5203 FORRR=IT0500 ' NEXT 
530 NEXT 
540 FORRR= 1 T02000 ' NEXT ' RUI~ 



~ 

Ii: 

1 REt-1 " ••••••• " 
2 REt'I"t ••••••• " ROCKET COMMAND BY DUANE LATER 
10 VI=9*16 t3 ' OF=38400-7680 ' PRINT":,]" 
II FORA=38400+22T038400+22*23 ' POKEA , 0 ' NEXT 
15 C=7680+22*20+15 
20 POKEVI+15 ~ 6+128+64+32+8 
30 PRINT" _ ** ROCKET COrlMAND ***" ; 
35 PRINT" HIT ANY KEY" 
40 PR I NT "~r.m_l_><IOOXIOOXIOOXIOOXIOOXI[~:'X'00<" ,: 
50 PR I NT "" •••••••••••• I't't'tt'ttttttttt" 
60 A=7680+22*22+ 15 
70 GET A$ ' I FA$() " "ANDB=OTHENB=I ' POKEC+22 , 32 ' D=C ' C=C-I 'K=I : POKE9!U6'1'3+13 , 128+ 125 

' L=16 
71 IFK=ITHENL=L-I ' POKE9*16t3+14 , L 
72 IFL=0THENK=O ' POKE9*16t3+13 , 0 
75 IFC=8121THENPRINT"_O ~IORE ROCKETS!! ! " ' POKE9*1613+14 , 0 : FORAA=1T03000 ' 

NEXT : RUN 
80 IFB=0THEI~110 
85 POKED , 32 ' D=D-22 
90 IFPEEK(D) =600RPEEK(D ) =62THENGOSUB500 GOT070 
100 IFD<7680+88THENB=0 ' GOTOIIO 
105 POKED,30 
110 IFH=OTHEN200 
115 IFH=OTHEN70 
120 POKEF,32 ' F=F+E 
125 IFF=ITHENH=0 ' GOT070 
130 IFPEEK( F ) =30THENGOSUB500 ' GOT070 
140 POKEF , G' GOT070 
200 H=I 
205 IFII~HRNDO >*2)= 1 THENE=-I ' F=7702+ ( INHRNDO ) *10 ) +6 ) *22' I =F-22 ' G=60 , GOTOl15 
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210 E=I ' F=7680+ ( INT (RND ( I )*10 ) +6)*22 ' I=F+22 ' G=62 ' GOT0115 
500 B=0 ' H=0 
501 SC=SC+10 ' PRINT" ;:lotwt13CORE = "SC 
502 POKEF+OF , 4 ' POKEF+l+0F , 4 ' POKEF-l+0F , 4 
503 POKEF+OF+22 , 4 ' POKEF-22+0F , 4 
510 POKEF , 160 ' POKEF+l , 160 ' POKEF-l , 160 ' POKEF+22 , 160 ' POKEF-22 , 160 
521 POKE9*16 '13+13, 128+35 
522 FORY=16T00STEP-l 
523 POKE9* 16 '13+ 14 , Y 
524 FORP=IT080 ' NEXT' NEXT 
530 POKEF , 32 ' POKEF+l , 32 ' POKEF-l ,32 ' POKEF+22 , 32 ' POKEF-22, 32 
531 POKEF+OF , 0 ' POKEF+l+0F , 0 ' POKEF-l+0F , 0 
532 POKEF+OF+22,0 ' POKEF-22+0F , 0 
533 POKE9*1618+13 , 0 

~ 540 FORGH=FTOF+22*16STEP22 
~ 544 II=PEEK( GH ) ' POKEGH , G' FOROO=IT060 ' NEXT 

546 POKEGH , II ' NEXT 
SOO RETURN 
999 GOT070 
1000 POKE9*16 '13+13, 128+125 
1001 FORY=16TOOSTEP-l 
1005 POKE9*16 '13+14', Y 
1010 NEXT ' POKE9*1618+1 3,O 
1020 RETURN 



APPENDIX N: ERROR MESSAGES 

This appendix contains a complete list of the error messages 
generated by the VIC, with a description of the causes. 

BAD DATA ... String data was received from an open file, but the pro­
gram was expecting numeric data. 

BAD 5UBSCRIPT ... The program was trying to reference an element of 
an array whose number is outside of the range specified in the DIM 
statement. 

CAN'T CONTINUE ... The CONT command wilt nol work, either 
because the program was never RUN, there has been an error, or a 
line has been edited. 

DEVICE NOT PRESENT ... The required 1/0 device was not available for 
an OPEN, CLOSE, CMD, PRINU, INPUU, or GET#. 

DIVISION BY ZERO ... Dlvision by zero is a mathematical oddity and 
not allowed. 

EXTRA IGNORED ... Too many items of data were typed in response to 
an INPUT statement . Only the first few items were accepted. 

FILE NOT FOUND ... lf you were looking for a file on tape, and END· 
OF·TAPE marker was found. If you were looking on disk, no fi le with 
that name exists. 

FILE NOT OPEN ... The file specified in a CLOSE, CMD, PRINn, IN· 
pun, or GEn, must first be OPENed. 

FILE OPEN ... An attempt was made to open a Iile using the number of 
an already open file. 

FORMULA TOO COMPLEX ... The string expression being evaluated 
should be split into al least two parts for the system to work with. 

ILLEGAL DIRECT ... The INPUT slatement can only be used within a 
program, and not in direct mode. 

ILLEGAL QUANTITY .. . A number used as the argument of a funct ion 
or statement is out of the allowable range. 

LOAD ... There is a problem with the program on tape. 

NEXT WITHOUT FOR ... This is caused by either incorrectly nesting 
loops or having a variable name in a NEXT statement that doesn't cor· 
respond with one in a FOR statement. 

NOT INPUT FILE .. . An attempt was made to INPUT or GET data from a 
file which was speci fied to be for output only. 
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NOT OUTPUT FILE ... An allempl was made 10 PRINT dala 10 a Iile 
which was specified as Input only. 

OUT OF DATA ... A READ statement was executed but there is no data 
left unREAD in a DATA statement. 

OUT OF MEMORY ... There is no more RAM available for program or 
variables. This may also occur when too many FOR loops have been 
nested, or when there are too many GOSUBs in effect. 

DVERFLOW .. . The result of a computation is larger than the largest 
number allowed, which is 1.70141BB4E+38. 

REDIM'O ARRAY .. . An array may only be DIMensioned once. If an ar· 
ray variable is used before that array is DIM'd, an automatic DIM 
operation Is performed on that array setting the number of elements 
to ten, and any subsequent DIMs will cause this error. 

REDO FROM START ... Characler data was typed In during an INPUT 
statement when numeric data was expected. Just re·type the entry so 
that it is correct, and the program will continue by itself. 

RETURN WITHOUT GOSUB ... A RETURN statement was encountered, 
and no GOSUB command has been issued. 

STRING TOO LONG ... A string can contain up to 255 characters. 

SYNTAX ... A statement is unrecognizable by the VIC. A missing or ex· 
tra parenthesis, misspelled keywords, etc. 

TYPE MISMATCH ... This error occurs when a number is used in place 
of a string , or vice-versa. 

UNDEF'D FUNCTION ... A user defined function was referenced, but it 
has never been defined using the DEF FN statement . 

UNDEF'D STATEMENT ... An attempt was made to GOTO or GOSUB or 
RUN a l ine number that doesn't exist. 

VERIFY .. . The program on tape or disk does not match the program 
currently in memory. 
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• • INDEX E • 
A 

Editing programs 8, 50 • END statement 121 
Abbreviations, BASIC commands 133 Equal, nol-eQual·!o sign 115 • Accessories 106, 109 Equations 115 
Addilion 24, lIS Error Messages 6, 160 • AND operator 115 Expansion port 106, 149 
A~jmalion SO, 51.{)6. 99, 139, 143 EXPonent function 129 • Arithmetic Operators 24, 116 Exponentiation 115 

Arithmetic Formulas 24, 115, 123, 148 • Arrays 114-120 
ASe funtion 131, 145 F 
ASCII character codes 145 Files, cassette tape 109 • ATN function 129 FOR statement 121 • B 

FOR ... NEXT loop 121 
FRE function 132 • BASIC Functions 129 

abbreviations 133 • commands 115 
operators 115 G • statements 119 Games to try 153 
variables 86, 113 

Buller 110 
Game controls 108 • Game port 108, 149 
GET stalemenl89, 122 • C 
GETtstalement 123, 111 
Gelling started V, 3 • Calculations 24 GOSUB statement 123 

Cassette tape recorder 107, 109 GOTO statement 123 • Cassette port 106 Graphic keys 14, 19 
CHRSlunclion 102, 131, 145 Graphic symbols 14, 142, 146-147 • CLR stalement 119 Greater than 115 
CLA I HOME key 6, 18 • Clock 114 
CLOSE statement 110, 119 H • Color 

Keys t9, 32 
Hyperbolic functions 148 • Memory map 63,143-144 

Screen and Border 33,36,38,39, 134 • Commands, BASIC 115 
Commodore key (see graphics key) IEEE-488lnlerlace 107 • Connecllng the VIC to TV I monitor V IF ... THEN statement 123 

CaNT command 115 INPUT statement 84, 124 • CTRL key 18 INPun statement 111 

CRSA keys 18, 60 INSert key 3, 8, 19 • Correcting errors 8, 50 INTeger function 129 

Cursor 3, 18, 60 Integer variables 113 • COSine function t29 110 pinouts 149 
110 ports 106, 149 • 0 J • DATA statement 79, 119 

Data, saving & retrieving from tape 109 Joysticks 108 • DEFine statement 120 K Delay Loop 55, 78, 96 • DElete key 3, 8, 19 
DIMension statement 120 Keyboard 17·20 • Division 115, 160 • Duration (see FOA. ... NEXT) 
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LEFTS function 131 
LENgth function 131 
Less than 115 
LET statement 124 
Une numbers 78 
LIST command 8, 9, SO, 116 
lOAD command 109, 116 
Loading programs on tape 109 
LOGarithm function 130 
Loops, time delay 55, 78, 96 
Lower case characters 20 

M 

Mailing label program 92 
Mathematics 

formulas 24, 115, 123, 148, 160 
function lable 148 
symbols 115 

Memory 36, 50, 125. 126, 130 
Memory expansion 107 
MID$ function 43, 131 
Modulator, AF VI 
Multiplication 115 
Music 

N 

pitch 68 
sound effects 135 
table o f notes 73 
VIC piano 75 
writing songs 77 

Names 
prc1gram 109 
variable 86 

Nested loops 122 
NEW command 7 
NEXT statement 125 
Noise 71 , 74 
NOT operator 115 
Numbers 23, 24, 115, 123 
Numeric variables 86, 113 

o 
ON statement 125 
OPEN statement 126 
Operators 

Arithmelic24, 114 
Logical 115 
Aelational 115 
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p 

Parentheses 115 
PEEK function 130 
Peripherals 106 
Pi 20 
POKE slatement 36, 80, 125 
Ports, 1/0 149 
POS function 132 
PRINT statement 5, 21 , 127 
PRINTIF 127 
Programs 

editing 8, 50 
line numbering 79 
loading f saving on tape 109 

Prompt 84 

Q 

Quotation marks 96 

R 

Random numbers 40, 43, 103 
READ statement 79, 128 
REMark statement 128 
Reserved Words 86 
Reset (see Restore Key) 
Restore key 17,26 
RESTORE statement 128 
Return key 18 
RETURN statement 128 
RIGHTS func tion 132 
RND function 40, 43, 130 
ROCKET COMMAND program 153 
RUN command 117 
RUN f STOP key 19 

S 
SAVE command 109, 117 
Saving programs on tape 109 
Screen memory maps 63, 143-144 
Serial bus 107 
SGN funct ion 130 
Shift key 18 
SINe function 131 
Sound effects 135 
SPC funct Ion 132 
SQR function 131 
ST system variable 86 
Stop key 19 
STOP command 128 
String variables 42, 86, 11 3 
STRSlunctlon 132 
Subscripted VarIables 114 
SUbtraction 115 
SYS statement 128 
Syntax Error 6 



T 
TAB function 132 
TAN function 131 
Tape Cassette operation 109 
TI variable 114 
TIS variable 11 4 
Time, setting VIC clock 114 
TO In BASIC statements 121 
Tones 70 
TV, connecting t he VIC V 

U 

Upper I lower case mode 20 
USR function 131 
User-<lelined function (OEF) 120 

v 
VAlue function 132 
Variables 

Array 114 
Floating point 113 
Inleoer 113 
Numeric 86, "3 
String 42, 86, 113 

VERIFY command 109, 118 
VICTIPS 3, 8, 16, 39, 40, 47. SO, 78, 96 
VIC person (see animation) 
Video pori I connections V, 150 
Volume 69, 71 , 72 

W 

WAIT statement 129 
Writing to tape 109 

y 

Your Name in Lights (program) 95 
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A "USER FRIENDLY" COMPUTER 
The new VIC computer is designed to be the most 
user friendly computer on the market. .. friendly in 
price, friendly in size, friendly to use and ~pand. 

With the VIC, Commodore is providing a computer 
system which helps almost anyone get involved in 
computing quickly and easily ... with enough built-in 
expansion features to let the system "grow" with the 
user as his knowledge and requirements become 
more sophisticated. 

VIC owners who wish to learn more about computing 
should ask their Commodore dealer about these 
other self-teaching and reference materials: 

• VIC LEARNING SERIES ... a library of self-teaching 
books and tapes/cartridges which help you learn 
about computing and other subjects. Volume I in the 
VIC Learning Series is called "Introduction to 
Computing ... On the VIC". Volume II is called 
" Introduction to BASIC Programming". Subsequent 
titles will include Animation, Sound and Music, and 
more. 

• VIC PROGRAMMER'S REFERENCE GUIDE ... a 
comprehensive guide to the VIC20 Personal 
Computer, including important information for new 
and experienced programmers alike. 

• VIC·PROGRAM TAPES, CARTRIDGES AND 
DISKS ... a growing library of recreational, 
educational and home utility programs which let you 
use the VIC to solve problems, develop learning 
skills, and play exciting television games. These 
easy-to-use programs require no previous computer 
experience. 

(: commodore 
COMPUTER 




