




































































































































































































































































































































































































































































































































































BASIC Statements and Functions 

TROFF, TRON TROFF, TRON 

These statements are used to provide for runtime program trace 
information. 

TROFF 
TRON 

Compiler BASIC and Interpreter BASIC 

During program development, it may be useful to trace the execution flow 
of your program during debugging. TRON and TROFF allow you to 
selectively control where in your program trace infonnation will be 
generated. After a ""IRON", the line number of each statement executed 
will be displayed surrounded by braces. This trace information will cease 
upon cJtecution of the "1ROff" statement. 

Under Compiler BASIC, "TRON" acts similarly to interpretive BASIC 
However, it prints source line numbers (if available) after each 

not at just at the beginning of a source line. 
""IROFF" turns program trace off. See the "NX" and "YX" compiler 
directives for additional information. 
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TYPE TYPE 

This Compiler BASIC function obtains the type code of its argument. 

Compiler BASIC 

TYPE(exp) Function 

exp Is a numeric or string expression. 

TYPE returns the variable type code of the expression. These type codes 
are as follows (Interpreter BASIC type codes are shown for comparison): 

Variable Type Compiler Code Interpreter 

integer 1 2 
single precision 2 4 
double precision 4 8 
string 3 3 

Arrays are slightly more complex. n1e type is equal to: 

128 + { 16 "' dimension #) + vartype 

where vartype is one of the standard variable type codes listed above. So, 
TYPE(A$(0)) == 128 + 16 * 1 + 3 = 147. Note that the array index ("0") is 
arbitrary; it need only be within the dimensioned range. 
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UP UP 

This compiler BASIC statement is used to scroll the video screen up one 
line. 

Compiler BASIC 

UP Statement 

UP scrolls the entire screen up by one line, clearing the bottom line. This 
is equivalent to the "standard" screen scroll. 
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USING USING 

This compiler BASIC function is used to define formatted PRINT output. 

Compiler BASIC and Interpreter BASIC 

USING formot$;explist Function 

format$ Is the format control string. 

explist Is the expression list. 

The compiler BASIC "USING .. string function works equivalently to 
Interpreter BASIC's, "PRINT USING"; however, compiled "USING" 
provides the ability to store and manipulate "USING" formatted data with 
string handling instructions as its value may be assigned to a string for 
subsequent manipulation. That makes this implementation much more 
versatile than the "PRINf USING" scheme. Consider this brief example: 

A$=USING "ffU.U ";1.666,345.555,17.893 
PRINT LEFT$(A$,12) :PRINT A$:W$=WINKEY$ 

USING's input is any mix of numeric and string expressions coupled with 
a string that controls the format of the output string. This fonnat string is a 
concatenation of individual expression field specifiers. The length of the 
fonnat string is limited to 63 characters under DOS 5 and 79 for UOS 6. 

"USING" processes the expressions one by one in a left to right manner, 
building up its output string a~ it processe..~ each expression. For each 
expression processed, a field specifier in the format string expre.~sion is 
needed. Should the end of the format string be reached, the field specifier 
pointer is reset bac~ to beginning of the fonnat string. So: 

USING "U##.##t,-;1.5555,2.6666,3.9999 

cau..~es the format string .. #IHI.IIIf' to be "recycled" three times. An error 
will occur if a string field specifier is tried on a numeric expression, and 
vice-versa. For additional details, see .. PRINT USING" on page 213 
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USR USR 

The USR statement will allow a BASIC program to branch to a user 
written machine language subroutine. The syntax for tl1e "USR" command 
is: 

Interpreter BASIC 

varioble=USRn(intvol) 
vorioble=USRn(exp) 

Function 15 
Function 16 

variable Must be a numeric variable, and in most cases 
should be of integer type. If a value is to be returned 
from the machine language subroutine, it may be 
contained in rhis variable when the machine 
language routine retums to BASIC. 

n Is the user routine number (0-9) used to identify the 
routine in question (user routines are defined witl1 
U1e DEFUSR command). The routine number must 
be represented a"! a numeric constant. 

intvol Is a value which will be passed to Ute user machine 
language subroutine. It may be represented as a 
numeric expression or a numeric constant, and must 
be expressed as an integer value. 

exp Is a value which will be passed to the user machine 
language subroutine. It may be represented as any 
string or numeric expression. 

..· 

The USR command will allow you to jump to a machine llmguage 
subroutine from within your BASIC program. The machine language 
subroutine will generally be resident in high memory, and tl1c memory 
used by the module must be protected, either using the DOS MEMORY 
command, or by specifying Ute "M" parameter when entering BASIC. 
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Prior to issuing a .. USR" call, the starting address of the specific machine 
language subroutine must have been defined using the .. DEFUSR" 
command. 

Once the "USR" call is performed, execution of your BASIC program will 
be halted, and a jump will be done to the address specified in the 
corresponding "DEFUSR" statement. Your machine language subroutine 
will then take over, until a return to BASIC is performed in the machine 
language module. Once this return to BASIC has been encountered, your 
BASIC program will regain control. 

Initiating a USR call 

Suppose you have loaded and protected a machine language module. In 
addition, you have defined this machine language module with the 
following command: 

DEFUSR5=.HF400 

To perform a jump to this machine language module, the following 
command may lf given: 

XXCY.==USRS(1024) 

Upon executing the above command, execution of the BASIC program 
will be halted, and the machine language instruction at address X'F400' 
will be executed. The value 1024 will be passed to the machine language 
routine. The machine language routine will continue to be executed, until 
a return to BASIC is encountered. If any value is to be returned from the 
subroutine, it will be contained in the integer variable XX% when BASIC 
regains control. 

Passing values to and from machine language subroutines 

In the above example, the value 1024 was passed to the machine language 
subroutine. In order to utilize this value in the subroutine, the first code 
block of the machine language routine should be one of the following: 

CALL OA7FH DOS 5 
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LD HL,RETADR DOS 6 
PUSH HL 
LD HL, (2603H) 
JP (HL) 

RETADR 

Executing the above code block as the first statement in the machine lan­
guage subroutine will cause the value 1024 to be placed in the HL register, 
with "H" containing tJ1e MSB, and "L" containing the LSB of the value. 

When BASIC passes control to the USR, the Z80 registers contain values 
you use to recover the argument value passed. Since DOS 5 BASIC allows 
only an integer argument, and DOS 6 BASIC allows any type of argument, 
these register values differ; they are set up as follows: 

Register 
A 
IlL 
DE 

Contento; 
Type of value passed: 2, 3, 4, or 8 
Pointer to numeric argument value 
Pointer to string DCB if typc=3 

16 

16 

For integers, HL points to the Least Significant Byte (LSB); for single 
precision, it's the LSB of the mantissa; for double precision, it's the third 
most significant byte. 

To return a value from a machine language subroutine to BASIC, you 
should use one of the following code blocks as the last statement in your 
subroutine: 

JP 

LD 
PUSH 

OA9AH 

HL, (2605H) 
HL 

LD HL,VALUE 
RET 

DOS 5 

DOS 6 

After your machine language module executes the above code block, 
control will return to BASIC (the statement following the USR call), and 
t11e variable used in the "USR" call will be assigned the value that was in 
the IlL register pair prior to the JP or RET command. If no value is to be 
returned from your machine language module, you may use a RET 
command to return to BASIC. 
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User Interface to SVCs 

A user interface to the DOS SVC functions is provided under DOS version 
6 Interpreter BASIC via the "USR" statement in BASIC. To use this 
interface, establish an integer array with the first six element<: containing 
the following information that may be needed by the S VC: 

ElementO: 
Element 1: 
Element2: 
Element 3: 
Etement4: 
ElementS: 

SVC number (Always needed!) 
Value for register pair HL 
Value for register pair DE 
Value for register pair BC 
Value for register pair IY 
Value for register pair IX 

1be interface is accomplished by using a normally out of range "USR" 
argument, USRll. To execute the SVC, use the syntax: 

USR 11 (V ARPTR(ARRA Y (0))) 

For clarity, "ARRAY" has been used for the name of the array in t.he 
example, but the actual name of the array used to pass the parameters 
to USRll must be only one or two characters long. If the name of t11e 
array is longerthan two characters, USRll can't check the array type bit 
because of some technical details of the way "V ARPTR,. works. No "DEF 
USR" statement is required. After the SVC executes, the register pairs will 
be unloaded back into the array. The AF register pair will be placed in 
array position "0". If the array is not an integer type, or if the SVC number 
is either zero or greater than 127, an Illegal fundion coli error will occur. 

The return condition of the SVC can be tested by checking the bits in 
ARRA Y(O). Doing an "AND 64" will produce a non-zero value if the Z 
nag is set. Doing an "AND I" will produce a non-zero value if the Carry 
Flag is set. For further explanation of DOS SVC usage and returned 
values, refer to the DOS Programmer's Reference Guide. Following is a 
short example of using the SVC interface. 

100 DEFINT J,K:DIM J(5)' Important - integer 
array only for SVC interface, must be a 1 or 2 
character name 
200 CLS:PRINT TAB(25)"SVC Demonstration Menu" 
210 PRINT:PRINT TAB(25)"1) Set Scroll Protect" 
220 PRINT TAB(25)"2) Toggle Caps Lock" 
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230 PRINT TAB(25)"3) Show DOS Version" 
240 PRINT TAB(25)"4) Check Drive Ready" 
250 PRINT:PRINT TAB(25);:INPUT "Make a selection 
";A$ 
260 IF A$ [ "1" OR A$ ] "4" THEN 200 
210 A=VAL(A$) :ON A GOSUB 1000,2000,3000,4000 
280 GOTO 200 
1000 CLS:PRINT"Set number of scroll protect 
lines 0-7" 
1010 PRINT:PRINT"O will cancel scroll protect 
";:INPUT A 
1020 IF A [ 0 OR A ] 1 THEN 1000 
1030 J(3)=&H700 + A 'Register B=7, Register 
C=l.ine count 
1040 J(0),15:X=USR1l(VARPTR(J(O))) 'Execute 
@VDCTI, SVC 
1050 IF A""O THEN RETURN 
1060 FOR K=l TO lOO:PRINT K;"Testing scroll 
p.rotect to 100" :NEXT:RETURN 
2000 CLS:J(O)= 101:X=USR11(VARPTR(J(0))) ' 
@FLAGS SVC to get keyboard flag 
2010 K=PEEK(J(4)+10)' Get KFLAG value 
2020 POKE (J(4)+10), K XOR 32 'Toggle Caps lock 
bit 
2030 INPUT"Type some characters to check Caps 
lock, press ENTER to end ";A$ 
2040 RETURN 
3000 CLS:J(O)=lOl:X=USRll(VARPTR(,J(O)})' Get 
flag table base, @FLAG SVC 
3010 K=PEEK(J(4)+27)' Version number, base+27 
3020 K=K-(&H60)' Earliest version was 6.0, K 
will be 0 to 3 
3030 PRINT "This is DOS version 6 .";K 
3040 PRINT:INPUT"Press ENTER to return"; 
A$:RETURN 
4000 CLS:INPUT"Enter d~ive I to check 0 to 7 ";K 
4010 IF K [ 0 OR K ] 7 THEN RETURN 
4020 J(3)=K' Set drive number for SVC 
4030 J(0)=33:X~USRll(VARPTR(J(0)))' @CKDRV SVC 
4040 PRINT:PRINT"Drive";K;"has "; 
4050 IF (J(O) AND 64)=0 THEN PRINT"no disk 
mounted.":GOTO 4080 
4060 PRINT"a disk mounted." 

275 



BASIC Reference Manual 

4070 IF (J(O) AND 1)'""1 THEN PRINT"The drive is 
write protected." 
4080 PRINT:INPUT"Press ENTER to return 
";A$ :RETURN 

This example program shows several methods of accessing information 
not normally available from BASIC. To make effective use of the SVC 
interface, you will need to have the Programmer's Reference Guide. 

The @CK.DRV routine (lines 4000-4080) shows how the return status of 
an SVC can be checked. The Z flag can be tested by doing an "AND 64" 
against the array(O) position. If the result is zero, the Z flag was NOT set. 
The CF (carry flag) can be tested in the same manner by doing an "AND 
1 ". Again, a zero result means the flag was not set. 

The Caps lock and DOS Version subroutines show how information can be 
referenced in the system flag area with the @FLAGS SVC. There are 
several other flags and system storage areas that can also be referenced off 
of the flag table base. 

Certain SVCs, such as @CMNDI, @CMNDR, or setting the high memory 
pointer must not be done. Generally, anything that can legally be done 
from BASIC with @CMNDR can be done with the SYSTEM "command" 
statement, and should not be attempted through the SVC interface. 

Brief overview of BASIC SVC access of video screen 

The following program provides a brief exposure to accessing the Model 4 
video screen contents using the @VDClL service call of DOS 6.3 and the 
USRil interface provided in BASIC .• 

100 DEFINT J,K:DIM J(5), S$(24): REM S$ holds 24 
screen lines 
110 RX$•"012345678901234567890123456789012345678 
90123456789012345678901234567890123456789" 
200 IR=VARPTR(RX$): REM get loc'n of buffer DCB 
210 IF IR < 0 THEN IR • IR + 65536!: REM Adjust 
DCB location 
220 IL • PEEK(IR+1) :IH=PEEK(IR+2): REM Get 
address of string constant 
250 CLS:FOR K • 0 TO 22: PRINT "This is a test 
of line ";K:NEXT 
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300 FOR K = 0 TO 23: REM Issue @VDCTL, function 
9, 24 times 
310 J(O) 15: REM @VDCTL service call 
320 J(1) = K * 256: REM Set row number into 
register H 
330 POKE VARPTR(J(2)),IL:POKE VARPTR(J(2))+1,IH: 
REM Our 'buffer' into DE 
340 J(3) = 9 * 256 + 1: REM function 9, video 
line to buffer 
350 X= USR11(VARPTR(J(0))): REM Invoke the SVC 
360 S$(K) = LEFT$(RX$,80): REM Must use LEFT$ to 
copy characters 
370 NEXT 
400 CLS:FOR K = 0 TO 23: PRINT S$(K); :NEXT: REM 
Show what we read from screen 
500 FOR K = 0 TO 79 
510 J(O) = 15:J(l) = K:J(3) = &HlOO 
540 X=USRll(VARPTR(J(O))) 
550 C.., (,J (-) AND &HFFOO) /256 
560 PRINT CHR$(C); 
570 NEXT 

Line 100 declares tlte integer array, 1(5), used to pass Z80 register contents 
to/from the system SVC. The string array, S$(24). is declared and will be 
used to store t11e 24lines read from t11e screen. 

Line 110 declares a string constant and initializes it so that it is 80 
characters long. In order to use the line at a time video transfer function of 
@VDCTL, the buffer must be below X'F400', the area of memory 
swapped out to perform video and keyboard access. Using a string 
constant guarantees iliat iliis 80-byte region will be sufficiently low in 
memory to avoid any address complications. 

Lines 200 and 210 obtain the address of the string constant's DCB and 
adjust it to a positive value, as required. 

Line 220 obtains tlte actual address of the string constant as stored in 
memory; ilic low and high order address bytes are preserved so that iliey 
may he transferred to the integer array of data passed to the SVC. Too bad 
BASIC has no WPEEK function! 

277 



BASIC Reference Manual 

Line 250 clears the video screen and displays 23 lines of data so that we 
know exactly what is on the screen. This is done here for illustration 
purposes only. 

Lines 300-370 form the loop to issue the @VDC1L SVC 24 times; each 
time a single screen line will be transferred. 

Line 310 initializes the SVC number desired into the integer array. 

Line 320 passes the desired row number into the integer array. Since the 
row number is stored in register H, we must shift the small integer 0-23 
left by 8 bit positions to align the value into register H. This is done by 
multiplying the loop index value by 256. 

Line 330 pokes the address of the string constant (our line buffer) into the 
integer array for tl1e "DE" value. 

Line 340 establishes the VDCTL request as function 9 (transfer a 80-byte 
video line) and specifies the direction to be screen to buffer. 

Line 350 invokes the @VDClL SVC by using the USRll function. 

Line 360 copies the result of the video line transfer into our string array 
which holds the 24 lines, each line a separate array element. Note that the 
LEFT$ function is being used to force a copy of the characters. If the 
program used a simple assignrneot statement, such as S$(K)=RX$, only 
the string address pointer in the S$ array would be altered since BASIC 
a~sumes that string constanl'i are not going to be changed; new strings 
would not be generated and each array element would actually contain the 
same result - the last line transferred. 

Line 400 simply displays the result of the program's capture of the screen 
tines. 

Lines 500-570 read the top line of the video screen by the single character 
"peek" function of @VDCTL and displays the result of each character 
read. 
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VAL VAL 

This function obtains the numeric value of the decimal number encoded in 
iL'l string argument. 

Compiler BASIC and Interpreter BASIC 

VAL(exp$) Function 

exp$ Is a string expression. 

VAL converts an ASCII encoded decimal number to binary floating point 
or integer numeric fommt. For example: 

A$= "1.234": B$ = "4.5555555##": C$ = "156" 

A= VAL(A$): B = VAL(B$): C = VAL(C$) 

sets "A" equal to 1.234, "B" equal to 4.55555 (truncated down to single 
precision from double precision), and "C" equal to 156. 
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VARPTR VARPTR 

This function obtains the absolute memory address of its argument. 

Complier BASIC and Interpreter BASIC 

VARPTR(var) 
VARPTR(fbufnum) 

Function 
Function I 

var Is any numeric or string variable or array element. 

bufnum Is an Interpreter BASIC file buffer number. 

VARYfR is used to directly access variable data stored in memory. It 
returns the address of the first byte of a variable's contents for the case of 
numeric variables, or the address of the string data control block in the 
case of string variables. These values may be useful to pass variable data 
to a "USR" routine. Data control blocks for strings and arrays differ 
between Interpreter BASIC and Compiler BASIC; the storage structure of 
these conttol blocks is listed in the Technical Section. 

VARPTR(l$) returns the address to the start ofT$'s control block; which 
is in the form: LB LEN (HB LEN for Compiler BASIC) LB PNlR HB 
PNTR. WPEEK(VARPTR(T$)) returns the entire 16-bit length; without 
WPEEK, it would be considerably nastier: 

PEEK(VARPTR(l$)) + 256 * PEEK(VARPTR(T$)+1) 

For example, supposing that the "LEN" function didn't exist in Compiler 
BASIC. Then: 

10 A$ - "ENHCOMP" 
20 PRINT "LEN(A$) • ";!SLEN(A$) 
30 END 
100 FUNCTION SLEN(T$) 
110 RETURN WPEEK(VARPTR(T$)) 
120 ENDFUNC 
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This is a good example of creating a new function to fit a need (if LEN 
wasn't already supported). Note the use of the exclamation point which 
precedes the function's invocation. This is required by Compiler BASIC 
for user defined functions and is explained in the section on FUNCfiON 
... ENDFUNC. 

A variation on the use of Compiler BASIC's "VARPTR" is the use of an 
array's name without a subscript to return the address of the array's Data 
Control Block (DCB). This is denoted as: 

I arraynameo 

Arraynmne() returns the address of the array's DCB. For example: 
TRIALS(), A(), .... See the ''Technical Section" for details on Data Control 
mock formats. 
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WAIT WAIT 

This DOS 6 Interpreter BASIC statement will suspend program execution 
until a specified value is sensed at an input port. Its syntax is: 

DOS 6 Interpreter BASIC 

WAIT port ,int 1 [,int2] Statement 

portnum Is the Z80 CPU port to access; port can be in the 
range <0-32767>, however the value used is port 
modulo256. 

inll A value to AND with the value of the portnum read. 

inf2 A value to XOR with the value of the portnum reacl. 

Note: execution will continue when the result of the "XOR" and 
"AND" is non-zero. 

W Aff can be used to freeze execution of your program until a particular 
value is available at a CPU machine port. The int2 operand may be used to 
invert selected bits of the port value read, while the inti operand may be 
used to mask selected bits of the port. For instance, to invert all bits of the 
port, use a value of "-r' for int2. Bits 4-7 of the port value may be 
stripped off (i.e. ignored), by using a value of "15" (l+2t4+8) for inti. 

Programmer's Note: 

Under Interpreter BASIC, the value of portnum can actually range from 0 
through 32767; the actual value used for the port determination will be 
"portnum modulo 256". Thus, a portnum of 256 designates port 0; a 
portnum of 257 designates port l. However, the high-order value will be 
presented to the high-order address lines of the CPU address bus. This may 
be useful in addressing internal and external ports of the 64180{Z 180 
tuocessor which requires a high-order zero value to reference internal 
ports and a high-order non-zero value to reference external porto;. 
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WHILE WEND WHILE WHEN 

These DOS 6 interpreter BASIC statements provide for looping control of 
a program block. The syntax is: 

WHILE exp 
statements 
WEND 

Statement 6 

Statement 6 

exp Is any numeric expression (usually boolean) 

WIIILE •.. WEND is a looping construct found in some "stmcturcd" 
languages such as PASCAL. Unlike "FOR ... NEXT" and "REPEAT ... 
UNTIL", the loop will not be executed if exp is initially FALSE (a zero 
value). If exp is non-zero, the block of statements will be executed until 
the "WEND", then control will branch to the "WIIILE" for another 
evaluation of exp. This control flow will continue to repeat until exp is 
FALSE. 

"WHILE" ... "WEND" construct<~ can be nested as "FOR ..• NEXT" 
constructs; each "WEND" will match up with its most recent "WHILE". 

Example Program: 

10 INPUT"Letter (A-Z) to stop for";S$ 
20 WHILE (T$=CHR$(RND(26)+64)) <> S$ 
30 PRINT T$, 
40 WEND 

This prints a random letter until the user-selected letter is encountered. 
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WIDTH WIDTH 

This DOS 6 interpreter BASIC statement establishes the logical width of 
the print line. Its syntax is: 

DOS 6 Interpreter BASIC 

WIDTH [LPRINT,] size Statement 

LPRINT Designates the width for the line printer; if omitted, 
the size refers to the display width. 

size Establishes the width as size. 

The use of WIDTH is somewhat similar to the chars parameter of the 
DOS FORMS facility. Once you set the width of the printed line to a size, 
a string of characters longer than size will wrap to the next line. One 
significant difference is that if the current print line is not at the first print 
position, and the string of characters to print is longer than the remaining 
space until size, the printing will start on the next line. 

If you have the DOS FORMS filter installed and active to the printer 
device, and are using width to set the "LPRINT" width, FORMS' chars 
parameter should be set to 255. 

10 WIDTH 15: 'Set screen width to 15 chars 
20 A$=STRING$(40,"*"): 'Gen 40-char string 
30 PRINT A$: • and print it 
40 A$=STRING$(10,"f"): 'Gen 10-char string 
50 PRINT "Testing";A$: 'Print 7 chars; A$ 
60 WIDTH 80: 'Reset width to 80 cols 
RUN 
**** * * ** **** ***. 
*************** 
********** 
Testing 
UfffUUff 
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WIN KEY$ WIN KEY$ 

This compiler BASIC function will wait for a keyboard entry and return 
the value of the key which is pressed. 

Compiler BASIC 

WIN KEY$ Function 

"INKEY$" returns the last key pressed. WINKEY$ waits for a key to be 
pressed and then returns it as "INKEY$", a one character string. 
"WIN KEY$" is essentially equivalent to: 

A$="":WHILE A$="":A$=1NKEY$:WEND 

Example Program: 

10 PRINT"Press any KEY to continue, <ENTER> to 
loop" 
20 A$=WINKEY$:IF A$=CHR$(13) THEN 10 
30 PRINT"Exiting program" 
40 END 
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WPEEK WPEEK 

This compiler BASIC function obtains the two-byte "word" stored at the 
specified memory address. 

Compiler BASIC 

WPEEK(exp 16) Function 

exp16 Represents a memory address in the range 
<-32768 to 32767>. 

WPEEK effectively "peeks" two bytes at a time, forming a word in 
standard CPU format. The precise formula is: 

WPEEK(exp) • PEEK(exp) + 256 • PEEK(exp+ 1) 

"WPBBK" is useful for getting 16-bit memory addresses. For example, on 
the lRS-80 Model I or III: 

V • WPEEK(8cH401E) 

assigns to "V", the memory address of the screen character print driver 
routine. 

The corresponding poking statement, "WPOKB", is described elsewhere 
in this manual. 
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X FIELD XFIELD 

The compiler BASIC XFIELD statement is used to assign the segments of 
a type "X" file record buffer to strings. 

Compiler BASIC 

XFIELD bufnum,var,(exp)var$, ..• 

bufnum Is file control block number, 1-15. 

var Is any non-string scalar variable. 

Statement 

exp Is the maximum length of the following 
string variable, var$. 

var$ Is any scalar string variable. 

XFIELD is used to define the record structure of "X" type files. It fields 
the record buffer into segmenlc; accessible by string variables, providing a 
means to read and write infonnation in an orderly manner from or to any 
record in the file. 

For the variables specified in the variable list, an integer takes two bytes to 
store, a single precision four bytes, a double precision eight bytes, and 
strings take the specified maximum length (given in the expression in 
parentheses preceding the string variable name) mus two bytes for the 
s.tring length. String array elements are not pennissible in the "XFIELD., 
statement. 

One advantage of using the extended file format is that the string length is 
saved at the time of the write and a subsequent "GET" of that record will 
restore the string of the same length. This is unlike conventional 
"FIELDs" which pad unused characters with blanks. Note that if the string 
length exceeds the maximum given by exp, only the maximum number of 
characters in the string will be saved; all characters past that point will not 
be saved to the file. 
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The maximum record length permissible in XFIELDed type files is 32767. 
Here is a sample "XFIELD" statement: 

XFIELD 2,A%,Bf,(16)1NV$ 

Any subsequent "PUT' statements (PUT bufnum,recnum) will write the 
current value of the variables "A%", "B#", and "INV$'' into the specified 
record. This particular "XFIELD" statement specifies an integer variable 
(length 2), a double precision variable (length 8), and a 16-character string 
(length 16+2). The associated OPEN"X" statement should reference a 
reel en of 28. 
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WPOKE WPOKE 

This compiler Bi\SIC statement is used to place a 16-bit word into a 
memory location. 

Compiler BASIC 

WPOKE exp16,exp16 Statement 

exp16 Specifies a memory address in the range 
<-32768 to 32767>. 

WPOKE allows direct modification of any RAM location in memory. 
"WPOKE" stores two bytes at a time in conventional low order/high order 
format into the specified address. 
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WRITE WRITE 

This statement is used to output data to the video screen or sequential 
access (type "0") disk ftle. 

DOS 6 Interpreter BASIC 

WRITE[tbufnum.] [item, ••• ] Statement 

bufnum Is a file buffer which references an open disk file 
of type "0" to which the data is to be output. 

item Is a "string literal" or a numeric I string expression; 
a list of items may be provided. 

"PRINT" is the normal facility used to display data on the video screen. 
WRITE also prints data to the screen, but has some small differences. As 
in "PRINT", omitting the item list generates an<ENTER>. With a list of 
items, each data item output, except the last one, would be followed by a 
comma; an <ENTER> is sent following the last item. 

Numeric values which are negative are preceded by a minus sign; 
however, contrary to ••PRINT', positive numbers are not preceded by a 
blank. Strings are automatically enclosed by quotes. 

You may use the •CWRIJEtbufnurn,list" form to output the data to a disk 
file. This facility is useful since it saves you from having to output explicit 
commas in order to generate comma-delimited files. 

Note the differences between ••pRINT' and "WRITE" in the following: 

10 DEFINT A-Z 
20 READ A,B,C$ 
30 PRINT A,B,C$ 
40 WRITE A,B,C$ 
50 DATA 100,-200,"a string" 
RUN 

100 -200 
100,-200,"a string" 
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Technical Information 

BASIC Statements 

Note: The codes enclosed in square brackets indicate the BASIC 
supporting the particular statement. These codes are: !=Interpreter BASIC, 
I5=DOS 5 Interpreter BASIC, 16=DOS 6 Interpreter BASIC, C=Compiler 
BASIC, C5=DOS 5 Compiler BASIC, C6=DOS 6 Compiler BASIC. 
When no code is shown, the statement is supported by all BASICs. 

ALLOCATE[C] 

IJKOFF[Cj 

BKON LCJ 

CALL [16] 

CIIAIN LI6J 

CLEAR 

CLOSE 

CMD [15] 

COMMAND[Cj 

COMMON [16] 

COMPL[CJ 

CONT [I) 

DATA 

Allocates file buffers 

Disable BREAK key 

Enable BREAK key 

Access user routine 

Invoke/merge subsequent program 

Set aside bytes for string storage; 
Zero I clear variables 

Closes file buffer(s) 

Clear screen, home cursor 

Invoke extra commands; exit to DOS 

Mechanism to define start of user command 

Passes selected variables to a chained program 

Complement graphics pixel at (x,y); if pixel 
SET then RESET it, otherwise SET it 

Used to continue a STOPped program 

Define a list of data 
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DEC[C] 

DEFDBL 

DEFFN 

DEFINT 

DEFSNG 

DEFSTR 

DEFUSR (lj 

DIM 

DOWN{C] 

DRAW[C] 

El-SE 

END 

ENDCOM{C] 

ENDFUNC[C) 

ENDIF 

ERASE(I6] 
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Decrement integer variable by one 

Variables included in the list will default to 
double precision if their types are otherwise 
unspecified 

Single line user defined function 

Same as DEPDBL, except causes a default to 
integer 

Same as DEFDBL, except causes a default to 
single precision 

Same as DEPDBL, except causes a default to 
string type 

Establish linkage to user machine language 
routine 

Dimension specified arrays 

Scroll entire screen down by one line 

Using integer array as controller to set, reset, or 
complement turtle graphics on screen 

Defines default branch location if "IF" 
expression false 

Stop program execution 

Specify end of user defined command definition 

S~cify end of multi-line user defined function 
definition 

Terminate "IF' block 

Delete an array 



ERROR 

FmLD 

FOR 

FUNCTION [CJ 

GET 

(;OSUB 

GO'I'O 

IF 

INC [CJ 

INPUT 

INPUT# 

INPUT$[16] 

INPUT@ [15] 

INVERT [C] 

JNAME[C] 

KEY[C] 

KILL (IJ 

Technical Information 

Force an "artificial" run-time error of error code 
exp8 

Fields file buffer into blocks of strings 

Start a "FOR ... NEXT" loop construct 

Start multi-line user function definition 

Reads one record from a file into its buffer 

Call subroutine at program line or label 

Branch to program line or label 

Define beginning of conditional execution 
program block 

Increments integer variable by one 

Accept user keyboard input for variable values 

Assign vnriable(s) information read sequentially 
from specified disk file 

Input a string of characters without echo 

Fielded screen input 

Inverts all graphics on the screen 

Define line label 

KEY array for SORTing purposes. KEYs 
specified in least to most significant sorting 
order. In other words. last array KEYed is 
primary sorting key. Multiple keys separated by 
comma-; allowed 

Delete specified filespec from disk 
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Scroll entire screen left one character 

Set variable equal to algebraic or string 
expression 

LINEINPlTf Assign string variable from verbatim keyboard 
input without default "7" prompt 

LINEINPlTf# Assign string variable from line of disk input 

LINESPAGE [C] Sets printed lines per page 

LMARGIN [C] Sets left hand margin 

LOAD Loads the program file specified by filespec$ 

LPRINT Send list of information to printer 

LSET Sets var$ = exp$, with left justification 

MERGE [I] Merge ASCII soun:e program 

MID$()= Overlay var$ starting at position expl with exp$ 
for a maximum of e:xp2 characters 

NEXT Define end of "FOR ... NEXT" loop 

ON Usilg expression, jumps to specified tt in list 

ON BREAK [C] Causes branch to specified line or label if 
BREAK key hit and break scan active (BKON 
mode) 

ON ERROR Causes a branch to the specified line or label if 
(run-tiate) error occ~ 

OPEN Opens a fde using the specified buffer tt 

OPTION BASE [16) Sets base index of arrays 

OUT Send e:xp2 out to port e:xpl 
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PAGELEN [Cj 

PAINT (CJ 

PLOT [CJ 

POKE 

POI' [C] 

POSFIL [C] 

PRINT 

I'IHNT# 

PUT 

I'ZONE [CJ 

RANDOM 

RDGOTO[C] 

READ 

REM or' 

REPEAT[CJ 

RESET [15,C] 

RESTORE 

RESUME 

RETURN 

Technical Information 

Sets physical lines per page 

Color a bounded shape 

Plots a line or a box on the screen 

Load memory location expl with exp2 

Delete last GOSUB 

Position to specified point in sequential file. 
Functional with both "0" and "I" type files 

Output list of information to screen 

Output list of information to disk file 

Writes the buffer contents to a file 

Define or clear printer TAB stops 

InitiaJizes the random number generator 

Positions DATA pointer to specified line 
number or label 

Reads a list of variables from DATA statements 

Define a remark 

Define beginning of REPEAT/UNTIL construct 

Turn off a graphics point at x,y 

Restores "DATA" pointer to data statement 

Used at the conclusion of an error trapping 
routine to jump to the specified line number 

Retum from subroutine 
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RIGHT {C] 

RMARGIN [C] 

RSET 

ROT [C] 

RUN 

SCALE {C] 

SCLF..AR [C] 

SET [l5,C] 

SETEOF [IS,C] 

SORT[C] 

SOUND [16,C6] 

STOP 

SWAP {l6,C] 

SYSTEM 

SZONE{C] 

SWAP {16,C] 

TAG[C] 

Til EN 

'I'ROFF 
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Scroll entire screen right one character 

Set printer right margin 

Sets var$ = exp$, witJ1 right justification 

Set rotation offset (in 256 degree units) for 
subsequent DRAW statement executions 

Loads and executes the program specified 

Set scalar line multiplier (in l/256 units) for 
subsequent DRAWs. 

Initialization command for "SORT". Use before 
any KEYing/rAGing done 

Set graphics point at x,y 

Set random file's end-of-file 

SORT of KEYed and T AGed arrays. 

Generate a tone 

Stops execution of the program and print'> 
source line number if available 

Swap contents of two like-typed variables 

Invoke a DOS command string; exit to DOS 

Define or clear screen TAB stops 

Exchanges var 1 and var2' s values 

TAG array for SORTing purposes 

Defines branch location for true "IF" expression 

Turn program trace OFF 



TRON 

UNTIL [CJ 

UP [CJ 

USR[I) 

WAIT [16] 

WIIILE [16J 

WEND [16 

WIIHII [16J 

WI'OKI~ [Cj 

WRITE [16] 

XFIELD [C] 

String functions 

Technical Information 

Turn program trace ON 

Defines end of "REPEAT ... UNTIL" construct. 
Program execution branches back to last 
executed "REPEAT" if exp <> 0 

Scroll entire screen up by one line 
("conventional" scroll) 

Invoke machine language routine 

Pause until specified input from port 

Initiate a looping construct 

Terminate "WHILE" construct 

Establish width of print line 

Docs two byte poke of exp at addr 

Output comma tem1inated data 

Field "X"-type files 

Note: The codes enclosed in square brackets indicate the BASIC 
supporting the particular function. These codes arc: I=Interpreter BASIC, 
15=DOS 5 Interpreter BASIC, I6=DOS 6 Interpreter BASIC, C=Compiler 
BASIC, C5==DOS 5 Compiler BASIC, C6=DOS 6 Compiler BASIC. 
When no code is shown, the function is supported by all BASICs. 

niN$[Cj Convert exp to 16 digit base 2 representation 

CIIR$ Convert exp8 to one byte string 

DATE$ [16,C] Obtain system date 

ERRS$ [16] Obtain DOS error string 
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HEX$ [I6,C] 

IN KEY$ 

LEFI'$ 

MID$ 

MKD$ 

MKI$ 

MKS$ 

OCT$ (16) 

RIGHT$ 

SPACE$ [16] 

STR$ 

STRING$ 

TIME$ 

USING [C] 

WINKEY$ [C) 

Numeric functions 

BASIC Reference Manual 

Convert exp16 to four digit hexadecimal 
representation 

Last key pressed on keyboard 

Return exp left most characters in exp$ 

Return substring of string 

Convert exp to eight-byte string representing a 
double precision Floating Point number 

Convert exp to two-byte string representing an 
integer number 

Convert exp to four-byte string representing a 
single precision Floating Point number 

Convert exp to octal digit string 

Return exp right most characters in exp$ 

Obtain string of spaces 

Return ASCII DECIMAL equivalent of exp 

Return expl long string of exp2 characters 

Obtain system time (and date) 

Return string using varlist, formatting 
determined by format$. Takes the place of the 
"PRINT USING ... " feature in interpretive 
BASIC. Performs equivalently 

Wait for key and then return as one-char string 

Note: The codes enclosed in square brackets indicate the BASIC 
supporting the particular function. These codes are: l=lnterpreter BASIC, 
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15=DOS 5 Interpreter BASIC, 16=DOS 6 Interpreter BASIC, C=Compiler 
BASIC, C5=DOS 5 Compiler BASIC, C6=DOS 6 Compiler BASIC. 
When no code is shown, tl1e function is supported by all BASICs. 

&BdO ... dl5 

&lldddd 

&Oddddd 

ABS 

AnDR.A [C] 

ASC 

ATN 

CHHL 

CINT 

cos 

CSNG 

CURLOC[C] 

CVIJ 

CVI 

cvs 

EOF 

Accept digits in base 2 representation 

Accept digits in base 16 representation 

Accept digits in base 8 representation 

Returns tile absolute value of the e~pression 

Absolute memory address of "label" or line# 

Returns the ASCII numeric code or tile first 
byte or the string e~pression 

Returns the arctangent (in radians) of tile 
expression 

Converlc; expression to a double precision value 

Converts expression to an integer value 

Returns tile radian cosine of expression 

Converts expression to a single precision value 

Current cursor position (0-1023) 

Directly copies eight-byte string to a double 
precision numeric expression 

Directly copies two-byte string to an integer 
expression 

Directly copies four-byte string to a single 
precision expression 

Retums "-I" if at end or specified sequential 
input file, "0" otllerwise 
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ERL 

ERR 

EX1~TS [C] 

EXP 

FIX 

FRE 

INP 

INSTR 

IN'f 

LEN 

LOC 

LOF 

LOG 

MEM 

PEEK 

I,OINT [15,C) 

JlOS 

RND 
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Line number of the latest error 

Code of the latest error 

Retums "-1" if filespec$ exists. 

Retums the natural antilog of expression 

Returns the integer value of the expression 

Returns amount of free string space (or MEM if 
exp= 0) 

Returns eight bit value read from port exp 

Returns "0" if expl$ does not contain exp2$, 
else returns the position of exp2$' s first 
occurrence in expl$. 

Return greatest integer less than exp 

Length of exp$ 

Returns last record accessed in specified 
random file 

Retun1s number of records in specified file 

Natural log of exp 

Obtain print head relative position 

Amount of free memory 

Eight bit contents of memory address exp 16 

Returns "-l" if specified point is SET 

Intra-line cursor position 

Returns a random number between 1 and exp 



ROW 

SGN 

SIN 

SPC [I6J 

SQR 

TAN 

TYPE [Cj 

tJSR [IJ 

VAL 

VARPTR 

WPEEK[Cj 

anay() [Cj 

Technical Information 

Obtain cursor row number 

Signum function (1 if exp>O, 0 if exp=O, -1 if 
exp<O) 

Returns radian sine of exp 

Generate spaces in "PRINT" 

Returns square root of exp 

Returns radian tangent of exp 

Returns variable type of exp 

Invoke user routine and obtain result 

Changes ASCII DECIMAL string to internal 
numeric binary storage format 

Absolute memory location of the specified 
variable or array element 

Returns two byte contents (addr) + 256(addr+l) 

Address of the DCB of the specified array. 

Numeric BINARY operators 

"1l" A fiB 
... ,. ... , 

N 1B 
U:frtt A*B 
·'l"' NB 
ct+"' At-B 
u n A-B 

Algebraic Operators 

A to the Blh power 
A to the Bth power 
A multiplied by B 
A divided by B 
A plus B 
A minus B 

cs. 15 
C6, 16 

In the N 1B and 1l operators, if A is negative, B must be integer, otherwise 
an Illegal lunclion coli error will prevail. 
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Boolean operators (-1 if true, else 0) 

"=" A=B If A equals B 
u.<'" A<B If A is less than B 
u.>'' A>B If A is greater than B 

"<>"" A<>B If A does not equal B .. <=" or "=<"' A<=B If A less thrut or equal to B 
''>="or"=>" A>=B If A greater than or equal to B 

Logical Bff-WISE operators 

"AND" AANDB A logically ANDed with B 

"OR" AORB A Logically ORed with B 

"XOR" AXORB A logically XORed with B I6,C 

"NOT" NOTA 1 's Complement of A 

"EQV" A EQV B (A AND B) OR (NOT(A AND B)) 16 

"IMP" A IMP B A AND NOT B 16 

String operators 

Comparisons are done on a character by character basis. They return 
numeric boolean values: -1 if true. 0 otherwise. 

••=n A$=B$ A$,B$ precise equivalence check 
... <" A$<B$ A$ ordered less than B$ 
"'>'' A$>B$ A$ ordered greater than B$ 
u<=" A$<=B$ A$ ordered less than or equal to B$ 
lC>=.,, A$>=B$ A$ ordered greater than or equal to B$ 
''<>"" A$<>B$ A$ is not equal to B$ 

Variable storage format 

11te following information describes the control block of arrays ami the 
data storage format of the four supported variable types. For scalars, a 
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pointer to the data area is returned by the "V ARPfR" function. For ar­
rays, the Compiler BASIC "Y ARPfR" function or its array counterpoint, 
"arraynamc()" returns a pointer to the data control block. The Interpreter 
BASlC Y ARPTR function returns a pointer to the specified array element; 
the data control block always precedes the first element of the array. 

Numeric Storage Format 
Integer Storage Format Description of contents 
LSB IISB Value of the integer, 2-bytes 

Single Precision Format 
LSB MSB HSB EXP 

Description of contents 
Value of the single, 4-bytes 

Double Precision Format 
LSB MSB ... MSB HSB EXP 

Description of contents 
Value of the double, 8-bytes 

String Control mocks 
Compiler IIASIC 

String Control Ulock Description of contenl'i 
DCB+O&l (LSB MSB) Length of string 
DCB+2&3 (LSB MSB) Pointer to the stored string 

Interpreter BASIC 
String Control IJiock Description of contents 
DCB+O Length of string 
DCB+ 1&2 (LSB MSB) Pointer to the stored string 

Array Control IJiocks 
Compiler BASIC 

Array Data Control Block Description of content'i 
DCB+O Number of dimensions 
DCB+ 1 Array type: l=integer, 

DCBt2&3 
DCB+4&5 
DCB+6&7 on up 

2=single prec, 3=string, 
4=double precision. 
Pointer to data area 
Number of data entries 
Size of each dimension 
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Interpreter BASIC 
Array Data Control Block Description or contents 

DCB+O Array type: 02=integer, 

DCB+1&2 
DCB+3&4 
DCB+S 
DCB+6&.7 on up 

04=single prec, 03=string, 
08=double precision. 
ASCII-coded array name 
Number of data elements 
Number of dimensions 
Size of each dimension 

Precision of math library 

The marh library supports operations using integers, single prectston 
floating point variables and numbers, and double precision floating point 
variables and numbers. All supplied functions of Compiler BASIC support 
both single and double precision arguments. This means that the result of 
functions such as .. LOG .. , "EXP", "COS", etc., is the precision of the 
argument used (single or double). Supplied functions of Interpreter BASIC 
support only single precision arguments and results. 

The range and precision of rhe three numeric types is as follows: 
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number type 
integer 
single prec 
doubleprec 

range 
-32768 to 32767 
-1.7e+38 to 1.7e+38 
-1.7d+38to 1.7d+38 

precision 
5 digits 
6-7 digits 
15-16 digits 
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File buffer allocation 

For each Interpreter BASIC file buffer designated via "F=" parameter, 564 
bytes of memory will be provided for DOS 6 and 290 bytes (546 if Block 
is ON) for DOS 5. This memory is utilized as follows: 

Buffer offset 
0 

1 
2-33 (2-51) 

34-289 (52-307) 
290-545 (308-563) 

Intended use 
File type: 1="1", 2="0", 3="R" 
("E" is converted to "0") 
Unused 
System's File Control Block 
File's 256-byte l/0 buffer 
File's user record buffer 

Note: Numbers in parentheses refer to DOS 6 BASIC 

For each Compiler BASIC file buffer designated via the ALLOCATE 
statement, 592 bytes of memory will be provided. This memory is utilized 
as follows: 

Buffer offset 
0 

I 
2- 3 

4 
5 

6- 7 
8- 9 

10-11 
12- 13 

14 
15 

16-79 
80-335 

336-592 

Intended use 
File type: "X", "I". "0". or "R" 
("E" is converted to "0") 
Record length of non-" X" file modes 
Record number of last PUT or GET 
Unused 
Internal buffer offset 
Unused 
Record length of "X" file mode 
Pointer to XFIELD data if "X" file mode 
Last file record number accessed 
CLOSE flush flag ( <>0 = flush ) 
Unused 
System's File Control Block 
File's 256-byte 1/0 buffer 
File's user record buffer 
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Compiler BASIC Support Subroutine Descriptions 

The most commonty used routines in a compiled program are in the 
library SUPPORT/OAT file; when required, individual support subroutines 
are appended onto a compiled program as needed. The routines extracted 
from the library and compiled into your program are identified during 
compilation by the numbers following the message: 

t\PP[NDING SUPPORf SUBS 

The following list notes the general function of each support subroutine. 
This list is provided only to help you in understanding the subroutine 
numbers which follow the above stated message. It is beyond the scope of 
this manual to provide detailed instructions on interfacing to these routines 
at the assembly language level. 

000- 1/0, Interpret code stream, 
error trapping. 

001- POP stacked operands and 
set up for math routines. 

002 - Floating point addition. 
003 - Print evaluated expression. 
004 -,POP operand and place in 

the math memory 
accumulator. 

005 - Floating point 
multiplication. 

006 - Floating point diviSion. 
007 - Floating point subl\faction. 
008 - Arithmetic OR (integers). 
009 - Arithmetic AND (integers). 
010- Compare the last two 

stacked operands for less 
than. 

011 -Compare the last two 
stacked operands for greater 
than. 

012- Compare the last two 
stacked operands for 
equality. 

013 -Arithmetic XOR (integers). 
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014- Convert the word on the 
stack to an integer number. 

015 -Interface to the @DATE and 
@TIME DOS functions. 

016- Load the following string 
literal onto the string stack. 

017- This performs the NEXT 
command of BASIC. 

018- Specified variable read from 
current OAT A statement. 

019 -11m two topmost strings on 
the string sL'lck are 
concatenated. 

020- "MID$( exp$, A, B)''. 
021 -Load the following string 

variable onto the string 
stack. 

022- Handles LETS 1$:::S2$. 
023 - Handles "ON exp 

GOTO/GOSUB". 
024 - Allocate tempy string space. 
025- Check the stack pointer for 

SP < (PRGTOP)+256. 
026- Test expl$ <> exp2$. 
027- "RIGHT${exp$,exp)". 
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028 - "LEFT$(exp$,exp)". 
029 - "S'IRING.$(exp I ,exp2)", 
030- "STRING$(exp,exp$)". 
031- "CHR$". 
032- "INKEY$" 
033 - ">=", numeric 
034 - "<=",numeric 
035- "=",string 
036- ">",string 
037- "<", stting 
038 - ">=", string 
039 - "<=", string 
040- "LEN", numeric 
041 - Resolve array varptr. 
042- DIMension an array. 
043 - "INPUT'' accessory 

subroutine. 
044 - "LINEINPUT" accessory 

subroutine. 
045 - Pcrrorms "TAIJ(n)". 
046 - Transrcr resident math RAM 

accumulator to stack. 
047- Prinl<; the integer number 

contained in HL. 
048 - CVD executor. 
049 - CVS executor. 
050 - CVI executor. 
051 - MKD$ executor. 
052 - MKS$ executor. 
053 - MKI$ executor. 
054 - Handles "BIN$(exp)". 
055- Handles "HEX$(exp)". 
056- "<>"routine, numeric. 
057 - LSET executor. 
058 - RSET executor. 
059 - Handles "OPEN ... " . 
060 -GET executor. 
061 -PUT executor. 
062 - unused. 
063 - unused. 
064 - unused. 

065 -Performs all graphics 
commands. 

066- Handles "V AL(var$)". 
067 -Handles "STR$(exp)". 
068 -"USING" string function. 
069 - "WINKEY$" ftmction. 
070- "INSTR" function. 
071- "END" routine. 
072 - Miscellaneous 1/0 

subroutines. 
073 -"PRINT#" setup. 
074- "CLOSE" routine. 
075 - Re-initializes video output. 
076 - "LINEINPUT#" routine. 
077 - "LOF" routine. 
078 - "EOF" routine. 
079- File manipulation: LOAD, 

RUN, KILL, EXISTS, 
SYSTEM 

080- STOP executor. 
081 - "INPUT#" routine. 
082 - Sets up current buffer and 

ao;sociated variables. 
083 - "LOC" executor. 
084- Resolves DCB pointer given 

a filespec$ or buffer 
expression. 

085 - Handles "MID$0 = exp$". 
086 - "POSFIL" assertor 

subroutines. 
087 - SORT routine. 
088 - Performs "PRINT,"; 

effectively T AB(255). 
089 - Single/double precision 

math routines. 
090- Handles "ERROR exp". 
091 - Pushes defined 

function/command local 
variables onto the stack. 

092 - Supports command/function. 
093 - Restores local variable 

values. 
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094- Hamlles "PRINT <CR>". 
095 - internal support code. 
096- Handles "PRINT@". 
097 - Creates a clean string list 

entry. 
098 - "USING" initialization. 
099 - "USING" post processing. 
100- "FRE(var$)" executor. 
101 -"RANDOM" executor. 
102- "RANDOM exp" executor. 
103 - "ROW" function executor. 
104 - "ASC' function executor. 
105 - "LPRINT' initialization. 
106- "SWAP" executor. 
107- "KEY" executor. 
108 - "TAG" executor. 
109- "SCLEAR" executor. 
110- "INP" executor. 
lll - "PEEK" executor. 
112- "WPEEK" executor. 
1 t3 - "CURLOC" executor. 
114- "POS" executor. 
IJ5- "ABS" executor. 
116- "ATN" executor. 
117 - "CDBL" executor. 
118- "CINT" executor. 
119 - "COS" executor. 
120- "CSNG" executor. 
121 - "ERL" executor. 
122- "ERR" executor. 
123 - "EXP" executor. 
124 - "FIX" executor. 
125- "INT" executor. 
126 - "SZONE/PZONE" executor. 
127 - "LOO" executor. 
128- "MEM" executor. 
129- "RND" executor. 
130- "SGN" executor. 
131 -"SIN" executor. 
132 - "SQR" executor. 
133- "TAN" executor. 
134 -"UNTIL" executor. 
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135 - a Z-80 "RET" instruction. 
136 - integer "LET". 
137- Handles "varl"var2". 
138 - "NOT" executor. 
139 - "BRL" executor. 
140- Negate the value contained 

in the math memory 
accumulator. 

141 - "CLS" executor. 
142-166- Various routines which 

deal with floating point 
stack operations. 

167- Used by END. 
168- "ALLOCATE" executor. 
169- "FIELD" executor. 
170 - "IF" executor. 
171- "XFIBLD" executor. 
172- RESUME line#. 
173- "GOTO" executor. 
174- "GOSUB" executor. 
175- Load the "READ" pointer. 
176- "RETURN" executor. 
177- "POP" executor. 
178- Load BASIC line number 

with the following word. 
179 - internal use. 
180- "OUT' executor. 
181 -"DEC" an integer variable. 
182- "DEC .. an integer array 

element 
183- "INC .. an integer variable. 
184 -"INC .. an integer array 

element. 
185 -Handler for INVERT, 

LEFT, RIGHT, UP, and 
DOWN. 

186- Handles setting of ROTation 
and SCALE. 

187 - unused. 
188- Z80 routine call. 
189- Handles TRON, TROFF, 

BRKON, and BRKOFF. 



Technical Information 

190 - internal CINT. 
191 -strobes keyboard for 

<BREAK>; performs 
TRON display. 

192 - load integer variable to math 
memory accumulator. 

193 - load single precision 
variable to math memory 
accumulator. 

194 - load double precision 
variable to math memory 
accumulator. 

195 - zero the math memory 
accumulator. 

196 - load integer number to math 
memory accumulator. 

197- load single precision number 
to math memory 
accumulator. 

198 - load double precision 
number to math memory 
accumulator. 

199 - load integer array element to 
math memory accumulator. 

200 - load single precision array 
element to math memory 
accumulator. 

201 -load double precision array 
element to math memory 
accumulator. 

202 - equate integer variables. 
203 - equate single precision 

variables. 
204 - equate double precision 

variables. 
205 - equate integer variable with 

integer array element. 
206 - equate single precision 

variable with integer army 
clement. 

207 - equate double precision 
variable with integer array 
element. 

208 - equate integer array 
elements. 

209 - equate single precision array 
elements. 

210- equate double precision 
array elements. 

211 -equate integer array element 
with integer variable. 

212 - equate single precision array 
element with integer 
variable. 

213- equate double precision 
array element with integer 
variable. 

214 -load integer variable to 
stack. 

215- load single precision 
variable to stack. 

216 -load double precision 
variable to stack. 

217 - numeric integer "LET'. 
218- numeric single precision 

"LET'. 
219 - numeric double precision 

"LET". 
220 - load integer array element to 

stack. 
221 - load single precision array 

element to stack. 
222- load double precision array 

element to stack. 
223 - integer array element 

"LET". 
224 - single precision array 

element "LET ... 
225 - double precision array 

element "LET". 
226 - integer "FOR" initializ.ation. 
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227 - single precision "FOR" 
initialization. 

228 - double precision "FOR" 
initialization. 

229 - push cnrrent code pointer for 
"REPEAT' & "FOR". 

230- Handles "POKE expl,exp2". 
231 - Handles "WPOKE 

expl,exp2". 
232 - Begin execution of Z-80 

code. 
233-255 - unused. 
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Compiler BASIC Z80 Assembler Introduction 

Compiler BASIC, on top of being of a f111l BASIC compiler, is also a full 
Z80 assembler, with special numeric functions to return the "VARPTR" of 
a BASIC variable and the absolute memory pointer to the beginning of 
any line. No list of Z80 instructions is given here. It is assumed that as an 
experienced Z80 programmer, you already have at least one such list. 

Z80 Source Code Inclusion in Programs 

Z80 assembly language can be inserted at any point in the source program. 
The "Z80-MODE" Compiler Directive switches the language context to 
Z80 mode. 

Essentially, in Z80 mode, standard Z80 mnemonics take the place of 
BASIC instructions. Most standard Z80 assembler pseudo-Ops, such ac; 

DEFB, are supported. As with BASIC instructions, multiple statements 
can he placed on a single line, separated by colons, ":"s. "Ibis is a typical 
example of a combination BASIC I Z80 program: 

10 DEFINT X 
20 FOR X=O TO 255 
30 GO SUB "SCREEN" 
40 NEXT 
50 END 
55 t 

60 "SCREEN" 
70 ZOO-MODE 
80 LD HL,3COOH:LD DE,3C01H:LD BC,03FFH 
90 LD A, (&(X)) : LD (HL), A: LDIR 
100 HIGH-MODE 
105 t 

110 PRINT@O,X:RETURN 

This sample program fills the Model I or III screen memory with every 
ASCII code, with each ASCII code number printed in the upper left hand 
corner. Its speed it rather impre-<:sivc for a "BASIC" program. 

Line 60 defines a label, 'SCREEN'. 
Line 70 switches the compilation context to Z80 AL 
Lines 80-90 define the Z80 subroutine itself. , 
Line 100 switches the compilation context back to BASIC. 

311 



BASIC Reference Manual 

Access of BASIC variables and nne numbers 

The previous sample program illustrates that you can reference a BASIC 
variable using the syntax, 

&(vamame) 

You can also reference the address of a BASIC line number (an actual 
line-numbered line) by the syntax, 

&(tllne_number) 

For example, the Z80 code, 

lD Hl,&(SCALAR) 

loads the address of the BASIC variable scalar into the HL register, 
whereas the Z80 code, 

LD Hl,(&(SCALAR)) 

is an indirect 16-bit load of the memory contents of the variable into the 
HL register. If SCALAR was an integer, register HL would then contain 
the integer value. The reference material for COMMAND and 
FUNCI10N contain more examples of variable access. 

Assembler Expression Evaluation 

Expressions are evaluated algebtaically. "4+START"IOH" is evaluated as 
"START" lOH plus 4", not in the li'Rear fashion of "(4+ST ARl)"'l OH". 

Binary Operators 

The following tables describe the available assembler binary operators in 
algebraic priority order (top to bottom = highest to lowest): 
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Algebraic Operators 

"<" expl < exp2 
">" expl > exp2 
".MOD." expl.MOD.exp2 

"*'" expl * exp2 
"/" Cll.pl/ exp2 

"+" ell.pl + exp2 
u , expl- exp2 

".OIL" expl.OR.exp2 
".ANI>." cxpi.AND.exp2 
".XOR." cxpl.XOR.cxp2 

Uoolean Opcrntors 

Expl shifted left 'ell.p2' time 
Exp2 shifted right 'exp2' times 
Integer remainder of 
expl/exp2 

Product of cxpl, exp2 
Quotient of expl, Cll.p2 

Sum of expl, exp2 
Expl minus exp2 

Bit logical"OR" of cxpl, cxp2 
Bit logicai"AND"ofcxpl,exp2 
Bit logical"XOR" of expl, cxp2 

return -1 if ll ue, else 0 

('if' ::::'if and only ir. All have equivalent weights and less 
priority than any of the algebraic operators) 

"EQ" . -~ . exp l.EQ.exp2 1RUE ifexpl equals exp2 
or u.=.''" 

".NEQ." exp l.NEQ.exp2 TRUE if cxpl DOES NOT 
or".<>." equal exp2 

".LT." exp l.LT.exp2 TRUE if cxp I less than cxp2 
or"' .. <." 

... (;l'." cxp I.GT.cxp2 TRUE if e.xpl greater than 
or u.>." exp2 

".LTEQ." expl.LTEQ.exp2 TRUE if expl is less than or 
or".<=." equal to exp2 

".GTEQ."cxpl.GTEQ.exp2 1RUE if expl is greater than 
or".>=." or equal to exp2 
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Operand Bases 

The following table describes the allowable numeric operand bases: 

No suffiX: Base 10 =Decimal= Regular number 

.. V"suffix: Base 2 =Binary 
ex: 1011 V = 11 decimal 

''H" sufftx: Base 16 = Hexadecimal 
ex: 4000H = 16384 decimal 

"O"suffix: Base 8 = Octal 
ex: 500 = 40 decimal 

Non-standard ZOO Instructions 

The following table defines the Compiler BASIC support of non-standard 
Z80 assembler instmctions. 
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Assembler Pseudo-CPs 

The following table describes the assembler Pseudo-Ops supported: 

DEFB I DEFM I DB I VM exp8 or 'textstring' 
(multiple operands allowed: 

Define byte(s) separate with commas. 
Example: DB 'PLAYER 1',13) 

DEFW I DW expl6 <,expl6, .•. > 
Define word(s) 

DEFS expl6 
Leave 'exp16' bytes untouched 

DEFF expl6 <,exp8> 
fill 'expl6' bytes with OOH. Optionally fill with 
'exp8' if given 

ORO upl6 and HISORO 
Start a separate machine language load block with 
starting load address given by expl6. The "current" load 
address is saved. DISORG terminates the separate load 
block and re-establishes the old program counter so that 
normal compilation can continue. NOTE: Only the last 
PC is saved; nested ORGs are NOT advised. 

fu.: ORG 401EH:DW ALTVID:DISORG 
'Re-vector video char. display routine 
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Compiler BASIC error codes 

Compile-time Errors 
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Error Code 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 

Meaning 
Dynamic data table overflow 
"ENDIF" terminators missing 
"ENDlF" without "IF" 
Multiply defined User Function 
Multiply defined Command Definition 
Illegal label or symbol 
Undefined label or symbol 
Undefined User Command 
Undefined User Function 
Undefined line number 
Expression type mismatch 
Missing Operand 
Syntax Error 
Multiply defined symbol or label 
Nested *GET I"' INCLUDE file disallowed 

192 (Z80) Expression error 
193 (Z80) Relative branch out of range 
194 (Z80) Operand field OVERFLOW 



Error Codes 

RUNTIME errors 

Error Code 
0 
2 
6 
8 

10 
12 
16 
18 
20 
24 
26 

32-100 
104 
106 
108 
110 
112 
)14 

122 
124 
128 
130 
134 
136 
138 
162 
178 
180 
241 
242 
254 

Meaning 
Next without For 
Synta't error 
Out of Data 
Illegal Function Call 
Numeric Overflow/Underflow 
Out of free memory 
Array subscript out of dimensioned range 
Attempt to re-dimension an array 
Division by 0 
Type mismatch 
Out of string space 
Special disk error; equal to DOS error code+ 32 
Illegal buffer# 
File not in directory 
Access does not match file mode 
File already opened 
Field overflow (XFIELD) 
"X" record number overflow 
Disk space full 
End of file encountered 
Bad file name 
GET or PUT attempted with non "R" file mode 
Directory space full 
Write protected diskeue 
File access denied due to password protection 
Bad record length for access specified 
Attempt to open file with different LRL 
Buffer not open 
SORT attempted without sort keys given 
Too many sort keys or tags 
Bad file mode (not "1'', "0" or "R'') 
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Interpreter error codes 

Incorporated in non-disk BASIC (ROM, where applicable) are various 
error messages and error codes. These error codes are provided for the user 
so that certain types of errors may be "trapped" for, and the execution or 
the BASIC program in question will not be interrupted. You may 
determine the exact nature of an error by utilizing the ERR and ERL 
commands. 

BASIC will have in its error dictionary, disk error codes, along with the 
error codes classically found in ROM BASIC. The error dictionary for 
DOS 5 Interpreter BASIC is contained in the file BASIC/OV3. For this 
reason, BASIC/OV3 must always be present on a disk in the system when 
programming in BASIC. 

This part of the manual will list the error codes and messages, and will 
include a brief description of each error. The user should realize that the 
descriptions given for each error are not all inclusive. That is to say, the 
example circumstances given for a particular error may not encompass all 
circumstances which could generate the error in question. 

Before we begin giving these error codes, a few general points should be 
made. BASIC's error dictionary is not as large as the error dictionary 
found in DOS. For this reason, several different types or disk related errors 
may produce the same BASIC error message. To pinpoint the exact nature 
of a disk related error, it may be beneficial to determine the DOS 
interpretation of an error. After a disk related error occurs, you may 
determine the associated DOS error message by performing a CMD"E" in 
DOS version 5 BASIC, or use the ERRS$ function in DOS version 6 
BASIC. This may be useful when, for instance, you get the BASIC error 
message ''Disk 1/0 [nor", as several different occurrences may cause this 
type of error. For more information, refer to CMD"E" and ERRS$. 
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The following tables show Interpreter BASIC error codes. Note that all 
error codes given here will be the value rettm1ed by the ERR command. 

Error Code Meaning 
15 16 
0 1 Next without For 
2 2 Synta~ error 
4 3 Return without GOSUB 
6 4 Out of Data 
8 5 Illegal Function Call 

to 6 Overflow 
12 7 Out of memory 
14 8 Undefined line number 
16 9 Subscript out of range 
18 10 Re--dimensioned array; Duplicate Definition 
20 I t Division by zero 
22 12 Illegal direct 
24 l3 Type mismatch 
26 14 Out of string space 
28 15 SI.J ing too long 
30 16 String formula too complex 
32 17 Can· t continue 

18 Undefined user function 
34 19 No RESUME 
36 20 RESUME without error 
38 21 Unprintable error 
40 22 Missing operand 
42 Bad file data 

23 Line buffer overflow 
26 FOR without NEXT 
29 WHILE without WEND 
30 WEND without WHlLE 
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Error Code Disk Errors 
15 16 

100 50 Field overflow 
102 51 Internal error 
104 52 Bad file number 
106 53 File not found 
108 54 Bad file mode 
110 55 File already open 
114 57 Disk I/0 error; Device IJO error 
116 58 File already exists 
122 61 Disk full 
124 62 Input past end 
126 63 Bad record number 
128 64 Bad file name 
132 66 Direct statement in file 
134 67 Too many file.-; 
136 68 Disk write protected 
138 69 File access denied 
140 Blocked file error 
142 70 System command aborted 
144 Protection has cleared memory 

Error Definitions 

Bod file Mode indicates that a file is being accessed improperly. This may 
occur when. for instance. you try to access a file opened as a random file 
in a sequential manner (i.e. issue an INPUT## command after opening a file 
in the random mode). 

Oud file Nome will be generated when the file specified in an OPEN, 
SAVE, LOAD. RUN or MERGE command does not conform to the rules 
governing valid DOS filespecs. 

Bod file Number will occur when a file is opened using an illegal buffer 
number (a buffer number greater than the total number of files specified 
when entering BASIC). or fielding a buffer which does not correspond to 
an open random file. 

Bud Record Number will be issued when record number 0 (or some other 
illegal record number) is accessed in a random file. 
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Blocked file Error will occur if you attempt to OPEN a random file with an 
LRL of other than 256 after entering BASIC and specifying the parameter 
BLK=OFF. 

Cnn'l continue results when a CONT statement is entered at a point not 
within the scope of the CONT statement. 

Direct Slo!ernenl in tile will be generated when a LOAD is performed of a 
file that is not a BASIC program (usually when a LOAD of a data file is 
attempted). This type of error will also be generated when a BASIC 
program which was saved in ASCII is loaded, and a line in the program 
exceeds 240 characters in length. 

Disk full will indicate that all of the free space on a disk has been 
consumed. In some cases, the occurrence of a disk becoming full (i.e. all 
of lhe disk space being consumed) may generate a Disk Write Protected 
cnor. 

Disk 1/0 [rror or Device 1/0 error will occur when an input from or an 
output lo n disk file is unsuccessful. A tyJ>ical DOS error message which is 
nssociated with tl1e it is a Parity Error. 

Disk Write Protected usually indicates that a write has been attempted to a 
write protected disk. Other types of errors may also generate a Disk Write 
Protected error. If the disk in question is not write protected, use CMD"E" 
to determine the exact error. 

Division by zero will be generated when a division calculation has a zero 
divisor. 

field Overflow indicates that tl1e number of bytes fielded for a random file 
exceeds the record lengtl1 of the file (as specified in the OPEN statement). 

file Access Denied may be generated when a password protected file (citl1cr 
a data (ilc or a program file) is referenced using an inconccl password. 

file Alrcody Exists will be generated when using an OPEN"xN" command if 
the file already edsts, or a NAME statement target exisL-;. 

file NremJy Open will be generated when you try to OPEN a file using a 
buffer that corresponds to an already open file. Note that no error will be 
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generated if the same file is in an open state using two different buffers at 
the same time (fhis practice is NOT advised). 

file Not found indicates that the file being referenced does not e;dst. This 
error may occur after an OPEN"I", OPEN"EO", OPEN"OO", OPEN"RO", 
LOAD or RUN command has been issued. 

fOR without NEXT occurs when a FOR statement has no corresponding 
NEXT statement. 

Illegal direct is issued when a command is entered in immediate mode 
which is improper for that mode. 

lllegol function coli indicates any of a number of errors relating to bad 
parameters of a function (e.g. a negative argument to LOG or SQR). 

Input Post End applies only to sequential files opened for input, and will 
occur when a read of the file is attempted after all data in the file has been 
input. 

lnlernol Error will occur when the error in question cannot be interpreted. 
One way it may be generated is to issue a CMD"L" command, and the file 
to be loaded is not found. 

line buffer overrtow will occur when an INPUT exceeds the size of the input 
buffer. 

Missing operond will be generated when a required operand of an operator 
is omitted, e.g. "IF A AND". 

NEXT without fOR will be generated when a NEXT statement is encountered 
without a corresponding FOR statement active. 

No RESUME will be issued when the code block of an error-trapping ON 
ERROR GOTO routine does not have a RESUME statement. 

Out of dolo will be generated when a READ statement is encountered with 
either a missing DATA statement or no unread data remains in a DATA 
statement. 
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Out or memory occurs when a program along with its run-time data space 
usage exceeds the memory available to it. 

Out of slring space is generated insufficient free memory exists to allocate 
the designated string. 

Overflow results when a calculation exceeds the largest representative 
number, regardless of sign. 

Protection llos Cleared Memory will be generated if an attempt is made to 
illegally access an EXECute only program without using the proper 
pao;sword. The program and variables wiU be cleared from memory. 

lk dimensioned urroy or Duplicate definition is generated if a DIM statement 
is encountered for an array already dimensioned by a preceding DIM 
statement. 

fUSUME without euor will be generated when a RESUME statement is 
encountered outo;ide of a pending ON ERROR GOTO error trap. 

RUURN without GOSUB will be generated when a RETURN statement is 
encountered without a corresponding GOSUB statement active. 

String lorrnulo too complex can occur in some very complex string 
e"pressions which require that the expression be partitioned into smaller 
ex prcssions. 

Siring !oo long occurs when the result of a string expression would exceed 
the maximum character length limit for a string. 

Subscript out of range will be generated when an array subscript which 
exceeds the bounds declared in the DIM statement is encountered. 

Syntax error indicates a programming construct error in the specified 
offending line. 

Syslern Comrnond Aborted will occur if a DOS command called by the 
CMD"command" or SYSTEM" command" function is manually aborted. 
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Too Many Files will occur when an attempt is made to add another extent to 
a file when all directory entries have been used. This type of error will be 
very uncommon. 

Type mismatch is generated when a string variable or expression is used 
when a numeric variable or expression is required, or vice versa. 

Undefined line number occurs when the target line number of a GOTO or 
GOSUB, for example, is not present in your program. 

Undefined user function will be generated when a USRn is invoked without 
a corresponding DEFUSR definition of "n". 

Unprintable error will occur if an error other than one detailed in this list is 
encountered. 

WEND without WIIILE will be generated when a WEND statement is 
encountered without a corresponding WHILE statement. 

WHit[ wilhoul WEND will be generated when a WHILE statement starting a 
looping block has no closing WEND statement. 
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ABS, 62,299,308 
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ADORA, 63,299 
ALLOCA1E, 

64,119,163,170,177' 185,190 
,203,246,291,308 

AND, 180,275,282,302,306,313 
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apostrophe as remark, 223 
appending lines, 44 
Appending support subs, 50 
arc-tangent, 66 
array allocation, 12 
array control block, 303,304 
array dimensions, specifying, 

105 
array subscript, 192 
array, sorting, 82,192,250,263 
arrays, eliminating, 112 
AS, 31,120,163,168,177,190,246 
ASC, 65,138,146,299,308 
ascending, 250 
ASCII file, 42,45 
ASCII format, 16,72 
ASCII program, 171 
ASCII value, 138 
assembler, 12 
assembler Pseudo-Ops, 315 
assembly language, 58,311 
assign a value to a variable, 154 
ATN, 66,299,308 
AUTO, 19,20,44 
automatic input mode, 20 

B 

Bad File Mode, 320 
Bad File Name, 320 
Bad File Number, 320 
Bad parameters, 29 
Bad Record Number, 320 
BASIC compiler, 10 
BASIC line numbers, 34,37 
BASIC/CMD, 4 
BASIC/HLP, 4 
BASIC/OVl, 4 
BASIC/OV2, 4,26,32 
BASIC/OV3, 4,26,82,318 
BASIC/OV4, 5 
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BC/CMD, 10 
BIN$, 13,68,181,297,307 
binary digits, 68 
binary number, 67 
BKOFF, 69,183,291 
BKON, 69,183,291 
Blocked File Error, 321 
blocked file mode, 6,8 
box, 197 
branching, 132,182 
BREAK,44,52 
BREAK key, 

12,13,57 ,58,81,90,138,183,2 
91,309 

BREAK key control, 69 
BREF/CMD, 31 
BRKOFF, 308 
BRKON, 308 
BRL, 183,308 
BSORT, 192,263 
buffer address, obtaining, 280 
buffer partitioning, 119 

c 

CALL, 70,291 
calling subroutines, 130 
Can't continue, 321 
Caps Jock, 276 
cassette, 262 
cassette baud rate, 6 
ca.~sette tape I/0, 9,83 
CDBL, 71,299,308 
CED/CMD,JO 
CHAIN, 72,87,239,291 
CHR$, 

63, 74,146,224,238,252,277. 
297,307 

CINT, 75,299,308,309 
CLEAR, 76,78,190,240,252,291 
CLOAD, 18 



clock display, 83 
CLOSE, 

78,121,177.190,246,291,307 
closing open files, 26 
CLS, 

79,109,124,242,275,291,308 
CMD, 80,239,291 
CMD"A", 78,81 
CMD"B", 81 
CMD"D",8l 
CMD"E", 82,318 
CMD"I", 78,82,110 
CMD"L", 82,161 
CMD"N", 29,82 
CMlJ"O", 82 
CMlJ"P", 83 
CMD"R", 9,83,263 
CMD"S", 78,83 
CMD"T", 9,83,263 
CMD"V", 33 
CMD"X", 31,32,83 
CMDFILE, 263 
color, 195 
comma, e"plicit, 207 
COMMAND, 225,247,253,291 
Command-line compiling, 53 
commands, user-defined, 48 
COMMON, 72,87,291 
comparisons, 302 
compiler directives, 12 
compiling a source program, 50 
COM PL. 

89,109,124,197,227,244,291 
complement a pixel, 89 
conditional execution, 135 
CONT. 90,110,258,291 
continuing a program, 90 
convert to double precision, 

70,71,94 
convert to integer, 75,95 
convert to single precision, 

92,96 

INDEX 

converting numeric to hex 
string, 134 

copy, 19,26,36 
Copyright, ii 
COS, 91,124,265,299,304,308 
cosine, 91 
CPU port, 139,193,282 
CREATE,l63 
Creating new file, 50 
cross reference, I 0,31 ,46 
cross reference, generating, 

58,83 
CSA VE, 18 
CSNG, 92,299,308 
CURLOC, 93,237,299,308 
cursor, 19,155,202,205,291 
cursor position, 202 
cursor position, obtaining, 93 
cursor, obtaining position of, 

237 
CVD, 94,176,299,307 
CVI, 95,178,299,307 
cvs, 96,179,299,307 

D 

DATA, 
97,221,222,229,263,291,306 

data list, positioning, 221,229 
data list, reading, 222 
DATE$, 99,297 
date, system, 266 
debugger, 81 
DEC, I 00,292,308 
DEFFN, 73 
default file extension, 6,7 
DEFB, 315 
DEFDBL, 3,73,101,292 
DEFF, 315 
DEFFN, 102,126,292 
defining new command'!, 84 
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DEFINT, 
3,73,101,109,236,240,274,2 
92,311 

DEFM, 315 
DEFS,315 
DEFSNG, 3,73,101,292 
DEFSTR, 3,73,101,240,292 
DEFUSR, 104.133,272,292 
DEFW, 315 
DELETE, 19,21 
delete, 36 
deleting the current program, 26 
delimiter, 166,204 
delimiter, PRINT#, 207 
delimiter, string input, 210 
descending, 250 
Device 1/0 error, 321 
DIM, 

105,109,112,150,192,231,23 
6,252,263,274,292,307 

DIM statement, 12 
Direct Statement in File, 321 
Direct statement in ftle, 17 
directive prefix, 54 
directives in your source, 55 
directory of files, 44 
disk file, deleting, 24 
Disk Full, 321 
Disk 1/0 Error, 321 
Disk Write Protected, 321 
DISORG, 315 
division, 301 
Division by zero, 321 
DOS command, 262 
DOS command, invoking, 82 
DOS commands, invoking, 80 
DOS error, 51 
DOS error code, 52 
DOS error message, 82 
DOS error, obtaining, 116 
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double precision, 
3, 12,66,91,176,235,249,257' 
268,304 

DOWN, 107,292,308 
DRAW, 108,236,243,292 
DUPI, 314 
duplicate a line, 26 
Duplicate definition, 323 

E 

EDIT, 2,19,22,37,78 
edit commands, 22 
edit string, 40 
editing Compiler BASIC, 34 
edit.ing line numbers, 34 
Editing of Interpreter BASIC, IS 
editor, 10 
ELSE, 244,292 
encoded fonnat, 16 
END, 

44,52,90,ll0,182,20l,246,2 
58,292,307,308 

ENOCOM, 84,225,247,254,292 
ENDENC, 149 
ENDFUNC, 126,281,292 
ENDIF, 292 
EnhComp, 1 
ENLOOP, 149 
ENTER, logical, 40 
EOP, 111,299,307 
EQ, 313 
EQU, 55,149 
EQV, 302 
ERASE, 112,292 
ERL, 113,183,257,300,308,318 
ERR, 114,257,300,308,318 
ERROR, 36,115,184,293,307 
error code, 114 
error codes, 316,318 
error control, 115,184,230 



error message, 116 
error message, waiting for, 58 
ERRS$, 116,297,318 
Execute only, 8 
EXISTS, 117,300,307 
exit, 262 
exit from BASIC, 6 
exit from the editor, 37 
exit to DOS, t 10,291 
EXP, 118,164,300,304,308 
exponential, 118 
expression, 34 
expressions, l3 
extending files, 188 

F 

FACTORIAL, 85,127 
PCB, 186 
Fibonacci, 98,221,229 
FIELD, 

119,129,163,167,176,177,18 
9,190,238,246,293,308 

field length, 121 
Field Overflow, 321 
Field overflow. 121 
fielding a record buffer, 289 
File access denied, 321 
File already exisl<;, 188,321 
File already open, 321 
file buffer allocation, 305 
ftle closing, 78 
file control blocks, 64 
file input, 141,143,157 
File not found, 26,187,322 
file, checking if available, 117 
file, direct, 217 
file, random access, 238 
file, viewing, 45 
file, writing, 288 
Files, 5 

INDEX 

files, direct, 189 
files, directory of, 44 
files, extending, 188 
files, list directed, 189 
files, maximum number of, 5 
files, opening, 185 
finding keywords, 27 
finding variables, 27 
FIX, 122,300,308 
FOR, 

146,183,198,236,283,293,31 
0 

FOR ... NEXT, 12,123,224 
FOR without NEXT, 322 
FORMS, 160,194,234,284 
fonns control, 46 
FRE, 125,300,308 
free memory, 170 
FUNCTION, 126,281,293 
function, 61 
function name, l 02 
functions, 13,47 
functions, multi-line, 126 
functions, user -defined, 102 

G 

garbage collection, 154 
GET, 

129,162,189,218,245,246,28 
9,293,307 

00,37 
GOSUB, 

130,201,231,275,293,308,31 
l 

GOTO, 
1 t 1,132,146,230,293,308 

graphics, 
108,148,195.197' 199,236,24 
3,244,291,292,295,296,307 

graphics commands, 89 
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GT, 313 
GTEQ, 313 

II 

HEX$, 13,134,181,298,307 
hexadecimal number, 133 
HIGH, 6,9 
high level support code, 

suppressing, 58 
HIGH$, 5,53,76,80,276 
HIGH-MODE, 

13,54,86,128,149,247,254 
HlTAPE, 9 

I 

IF, 293,308 
IF ... ENDIF, 55 
IF ... THEN ... ELSE, 135 
Illegal direct, 322 
lllegal function call, 

26,28,29,164,257,274,301,3 
22 

IMP, 302 
INC, 100,137,293,308 
INJECT, 56 
INKEY$,138,285,298,307 
INP, 300,308 
INPUT, 

117,140,155,224,293,307 
Input past end, 111,142,322 
input variable list, 102 
INPUT#, 

141,157,187,203,210,293,30 
7 

INPUT$, 143,293 
input, waiting for, 282 
INPUT@, 144,293 
inserting a load file, 56 
INS1R, 145,300,307 
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INT, 147,300,308 
integer, 3,12,178,268,304 
integer function, greatest, 147 
integer truncation, 122 
integer, decrementing, 100 
integer, incrementing, 137 
interactive RUN mode, 59 
Internal Error, 322 
INVERT, 148,293,308 
invoking BASIC, 5 
invoking user commands, 84 

J 

JNAME,l49,293 

K 

KEY, 131,250,293,308 
keyboard entry, waiting for, 285 
keyboard input, 138,140,144,155 
keyword, 27,28 
KILL, 24,41,293,307 

L 

label, 55,132 
label table, 48 
LEFf, 151,294,308 
LEFf$, 152,175,277,298 
LEN, 153,280,300,307 
length of names, 2 
LET, 154,294,306 
library, lO 
Line buffer overnow, 322 
line label, 130,149 
line number, 

21,27,28,132,171,308 
line number address, 63 
line number suppression, 57 
line number table, 49 



line number zero, 30 
line number, error, 113 
line numbers, acce._c;s from 

assembler, 312 
line numbers, adding, 35 
line numbers, BASIC, 37 
line numbers, deleting, 36 
line numbers, editor, 37 
line numbers, generated, 54 
line numbers, generating, 58 
line numbers, hi(ting, 35,36 
line numbers, removing, 35 
line numbers, showing, 35,36 
line range, 40 
line, last, 34 
line, lop, 34 
LINEINPUT, 155,294,307 
UNEINPUT#, 157,187,294,307 
lines, displaying, 45 
liucs, cr:tsing, 73 
LINESPAGE, 159,294 
LINK, 56 
LIST, 2,8,19.25,42,56 
list, 44 
LIST OCATE, 19 
listing the source program, 56 
literal character, 214 
LUST, 8,25,43 
LMARGIN, 160,294 
LOAD, 7,9,15,161,294,307 
loading a load file, 82 
loading a program, 15,239 
loading address, default, 53 
loading source text, 41 
LOC, 162,300,307 
local directives, 53,54 
LOP, 163,300,307 
LOG, I 18,164,300,304,308 
logarithm, 164 
LOGO, lOS 
loop indeJt, 123,124 
looping, 224,283 

INDEX 

LOW,6,9 
LPOS, 165,300 
LPRINT, 

13,165,166,204,256,264,284 
,294,308 

LPR1NT USING, 213 
LSET, 

119,163,167,176,177,178,19 
0,238,246,294,307 

LT, 313 
LTEQ,313 

M 

machine language, 271 
machine-language routine, 70 
margin, printer, 160,234 
MEM, 125,170,266,300,308 
Mern, 5 
MEMORY, 271 
memory address, 63,280 
memory protection, 5 
memory space, available, 125 
memory usage, 45 
memory, altering the contents 

of, 200 
memory, free, 170 
memory, peeking, 286 
memory, poking, 287 
memory, protecting, 53 
memory, viewing, 196 
MERGE, 7,15,17,171.294 
merging a program, 72 
mes..<~age, compilation, 57 
messages, printing, 58 
Microsoft, 2 
MID$, 

152,173,175,233,238,298,30 
6,307 

MID$0=, 294 
Missing operand, 322 
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MKD$, 94,168,176,298,307 
MKI$, 95,163,168,178,298,307 
MKS$, 96,168,179,298,307 
MOD,313 
Move,27 
move,43 
multiplication, 301 

N 

names, 2 
negativeindex,123 
NEQ, 313 
NEW,26,43 
NEXT, 198,230,283,294,306 
NEXT without FOR, 322 
N0,53,57 
No RESUME, 322 
NOLIST,56 
Nomenclature, 1 
NOPRT,57 
NOT, 302,308 
Not a BASIC program, 32 
number, convert to string, 259 
number, random, 235 
numeric formats, USING, 214 
numeric function, 298 
NX, 57,69,183,267 

0 

object file, suppressing, 53 
object program, suppressing, 57 
OCT$, 181,298 
octal number,l80 
ON,294,306 
ON ... GOSUB, 182 
ON ... GOTO, 182 
ON BREAK, 294 
ON BREAK GOTO, 69,183,257 
ON ERROR, 294 
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ON ERROR GOTO, 
52,113,114,115,184,230 

OPEN, 64,78,169,185,294,307 
open files, 73, t 10,240,242 
OPEN"E",141,206 
OPEN"I", 111,141,206 
OPEN"O", 141,188,191,203,206 
OPEN"R", 163,177,190,246 
OPEN"X",190,290 
opening existing files, 188 
opening new files, 188 
opening random access files, 

189 
opening sequential files, 187 
operand bases, 314 
operators, binary assembler, 312 
operators, boolean, 302 
operators, boolean assembler, 

313 
operators, logical, 302 
operators, numeric, 301 
operators, string, 302 
OPTION BASE, 

73,105,112,192,263,294 
OR, 85,128,275,302,306,313 
ORG,315 
OUT, 193,294,308 
Out of data, 322 
Out of memory, 

27,32,81,240,323 
Out of memory error, 7 
Out of string space, 240,323 
output, redirecting, 216 
Overflow, 323 
overflow, 118 

p 

page length, 194 
PAGELEN, 194,234,295 
PAINT, 195,295 



PEEK, 63,196,275,286,300,308 
PLOT, 195,197,295 
POINT, 199,227,300 
POKE, 200,275,295 
POP, t30,201,231,295,308 
port, 193 
port input, 282 
port, input from, 139 
POS, 202,300,308 
POSFIL, 187,203,295,307 
precision of numbers, 304 
prime number, 221,229 
PRINT, 

13,57,204,256,264,284,288, 
295 

print data, 166 
pdnt position, 165 
PRINT USING, 213,270 
print width, 284 
print zones, 219 
PRINT#, 

141,187,203,206,256,295,30 
7 

PRINT# USING, 213 
PRINT@, 93,243,308,311 
printed lines per page, 159 
printer, 165,194,219,234 
pdnter listing, suppressing, 57 
printer output width, 31 
printer status, 83 
printing lines, 43 
printing your program, 25 
program branching, 132 
program debugging, 267 
program invoking, 239 
Program Not Found, 30,32 
protected mode, 32 
Protection has cleared memory, 

8,323 
PRT, 58 

INDEX 

PUT, 
129,163,169,177,189,190,21 
7,295,307 

PZONE, 
166,205,219,264,295,308 

R 

radians, 91,24 9,265 
RAM, 200,287 
RANDOM, 

89,220,228,235,295,308 
random, 224 
random access me, 

119,162,163,167,178 
random access file, reading, 129 
random access file, writing, 217 
random access files, truncating, 

245 
random number, 220,235 
random number, seeding, 220 
Random Record Access, 186 
RDGOTO, 97,203,221,229,295 
Re-dimensioned array, 323 
re-entering BASIC, 6 
READ, 97,203,222,263,295,308 
README/TXT, 1 
record Jengtl1, 185 
record number, 129,162,163,217 
REF/CMD, 10,46,58 
references, finding, 27 
REM, 223,276,295 
remark, entering a, 223 
REMOVE,24 
renaming a disk file, 26 
RENUM, 2,29 
renumbering, 82 
renumbering a BASIC program, 

29 
renumbering BASIC lines. 43 
REPEAT, 283.295,310 

333 



BASIC Reference Manual 

REPEAT ... UNTIL, 124,224 
Replacing existing file, 50 
replacing lines, 44 
reserved word, 2 
RESET, 

89,109,148,197,227,244,295 
RESTORE, 97,221,229,295 
RESUME, 184,230,295,308 
RESUME without error, 323 
RET, 70,308 
RETURN, 

84,126,130,201,231,247,275 
,295,308 

return to DOS, 37,81 
RETURN without GOSUB, 323 
RIGHT, 232,296,308 
right justified, 238 
RIGHT$, 175,233,298 
RMARGIN, 234,296 
RND, 

130,220,224,228,231 ,235,25 
2,300,308 

ROT, 236,243,296,308 
rotated figures, 108 
ROW, 237,301,308 
royalty payments, 59 
RSET, 

119,167,176,178,238,296,30 
7 

RUN, 
7 ,8,15,44,78,165,239 ,262,29 
6,307 

Runtime errors, 52 

s 

S/CMD, 10,59 
SAVE, 7,9,16 
saving space, 59 
saving your program, 45 
SCALE, 243,296,308 
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scientific notation, 214 
SCLEAR, 131,250,296,308 
screen print, 81 
screen print zones, 264 
scroll, 107,151,232,269,292,296 
Search, 28 
search and replace, 46 
searching text, 37,45 
Sequential Access, 186 
sequential access file, 288 
sequential file input, 141, t 57 
sequential file, positioning, 203 
sequential file, writing, 208 
sequential file, writing strings, 

209 
SET, 

89,109,124,148,197,227,244 
,296 

SETEOP, 245,2% 
SGN, 89,228,248,30 I ,308 
sign, 248 
SIN, 124,265,301,308 
sine, 249 
single precision, 

3,12,66,91,118,179,235,249, 
257,268,304 

Single Stepping, 8 
SORT, 131,250,296,307 
sorting a string array, 82 
SOUND, 253,296 
sound generation, 253 
SPACE characters, 256 
SPACE$, 255,256,298 
SPC, 256,30 I 
SQR, 257,301 ,308 
square root, 257 
stack, 76 
stack, popping, 201 
statements, 13,61 
STEP, 124,198,236,264 
STOP, 44,52,90,258,296,307 
storing data, 97 



storing programs, 16 
STR$, 176,179,259,298,307 
string, 3,12,268 
string control block, 303 
string formats, USING, 215 
String formula too complex, 323 
string function, 

152,173,175,233,255,259,26 
0,266,270,297 

string input, 143,144 
string length, 3,153 
string length limit, 12 
String not found, 37 
string operators, 302 
string search, 145 
string to integer, 65 
String too long, 323 
string value, 279 
STRING$, 13,190,260,284,298 
string, octal, 181 
string, one-character, 74 
sub-string, 145,152,175,233 
subroutine, 271,306 
Subscript out of range, 323 
subtraction, 301 
support routines, 51 
SUPPORT/OAT, 10,56,306 
SVC, 274 
SWAP, 261 ,296,308 
symbol table, 4 7,48 
Syntax error, 323 
SYSTEM, 

80,163,190,246,262,296,307 
System Command Aborted, 

80,323 
system date, 99 
system time, 266 
SZONE, 166,205,264,296,308 

INDEX 

T 

TAB, 166,204,264,274,307 
tab positions, 264 
TAB positions, setting, 219 
TAG, 131,250,296,308 
TAN, 265,301,308 
tangent, 265 
TEMP/BAS, 11,34,44,51 
TEMP/CMD,44,51,59 
terminate your program, 

110,258,262 
terminating AUTO, 21 
terminator, 256 
terminator, PRINT, 204 
THEN, 244,275,296 
TIME$, 266,298 
TOF, 159 
tokenization, 42 
tokenized, 45 
tone generation, 253 
Too Many Files, 324 
trigonometric function, 

91,249,265 
TROFF, 267,296,308 
TRON, 57,58,267,297,308 
turtle graphics, 108,292 
TYPE, 268,301 
type code, 268,273 
type declaration, 27 
Type mismatch, 210,324 

u 

Undefined line number, 240,324 
Undefined user function, 324 
Unprintable error, 324 
UN'nL, 224,283,297,308 
UP, 269,297,308 
user subroutine, defining, 104 
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USING, 
166,205,213,236,270,298,30 
7,308 

USR, 70,104,271,280,297,301 
USRll, 274,277 

v 

VAL, 210,275,279,301,307 
variable name, 2,27,28 
variable storage fonnat, 302 
variable type, 3 
variable type, declaring, 101 
variables, 4 7 
variables, access from 

assembler, 312 
variables, clearing, 76 
variables, listing active, 33 
variables, passing, 73,87,239 
variables, swapping, 261 
V ARPIR, 70,277,280,30 I ,303 
video screen scroll, 

107,151,232,269 
video screen zones, 264 
video screen, clearing, 79 

w 

WAIT, 282,297 
warranty, ll 
WEND, 283,297 
WEND without WHILE, 324 
WHILE, 283,297 
WHILE without WEND, 324 
WIDTII, 284,297 
WlNKEY$, 

109,146,195,285,298,307 
WPEEK, 280,286,301,308 
WPOKE, 200,287,297,310 
WRITE, 288,297 
write, 45 
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X 

XFIELD, 121,191,218,297,308 
XOR, 275,282,302,306,313 

y 

YS,58 
YX,58,267 

z 

Z180, 139,193,282 
Z80, 58,273 
Z80 a<>semblcr, l2,3ll 
Z80 Assembler mode, 13 
Z80 assembly language, 128 
Z80 source code, 12 
Z80-MODE, 

13,54,63,86,128,149,247 ,25 
3,311 


