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DIFFERENCES BETWEEN BASIC 3.5 AND BASIC 3.4 F

BASIC 3.5, the subject of this reference manual, is
a version of BASIC 3.4 that was updated to conform
to the American National Standard (ANSI) for Minimal
BASIC. Due to syntax and semantic changes to the
product, BASIC 3.5 is not 100 percent upward com-—
patible with BASIC 3.4. Therefore, some BASIC 3.4
programs operate differently when compiled under
BASIC 3.5. The following text identifies these
differences and, where possible, provides sugges-
tions for modifying the program to compensate for
the affected change. Differences between 3.4 and
3.5 that are extensions (does not effect existing
3.4 programs) are not listed. BASIC 3.4 binaries
continue to operate the same, except in those cases
noted below.

ARRAY BOUNDARIES

Unless otherwise instructed, in BASIC 3.5 the lower
boundary (origin) of all arrays in a program is
zero; in BASIC 3.4 the lower boundary is one.
Therefore, arrays in BASIC 3.5 normally have one
more element along each dimension than the arrays
in BASIC 3.4. The OPTION statement using BASE n
(was BASE statement in BASIC 3.4) is provided to
set the lower boundary of an array to zero or one.
Thus, if array subscripts are to begin with ele-
ment 1 rather than element 0, use OPTION BASE 1 to
change the origin to 1. (See OPTION statement
described in section 3.)

ROUNDING VERSUS
TRUNCATION OF NUMERIC
VALUES

BASIC 3.5 rounds all index, subscript, or pointer
values that require integer values (for example,
subscripts, TAB arguments, substring indexes, and
ON statement indexes; BASIC 3.4 truncates these
values to integer values. To truncate numeric quan-
tities in a BASIC 3.5 program, use the INT function
to force the truncation.

TRAILING BLANKS IN
UNQUOTED STRINGS OF DATA
STATEMENTS AND INPUT
REPLIES ,

BASIC 3.5 ignores all trailing blanks in unquoted
strings of DATA statements and INPUT replies that
use standard delimiters. BASIC 3.4 returns all
trailing blanks of unquoted strings, unless the
trailing blanks are at the end of a line (a string
not followed by a delimiter), then BASIC 3.4 ignores
the blanks. If trailing blanks are important to a
program, enclose all unquoted strings with trail-
ing blanks within quotation marks (for example:
STRINGl, STRING2,"THEN ENDA").
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. bers or as strings.

INPUT VALIDATION

BASIC 3.5 validates all interactive responses to an
INPUT request as to data type, number of data items
input, and range of data values, before assigning
any of them to the program. BASIC 3.4 validates
and assigns INPUT responses one at a time. No
programming changes can compensate for this
difference.

NOT ENOUGH DATA

When insufficient data is entered in response to an
INPUT request, BASIC 3.5 permits either the entire
INPUT response or only the additional items required
to satisfy the request to be reentered. To add
data, begin the next response with a comma.
BASIC 3.4 only allows the additional data required
to be entered to complete the INPUT request. No
programming changes can compensate for this differ-
ence. This BASIC 3.5 response also applies to
BASIC 3.4 binaries run under the BASIC 3.5 library.

NUMERIC DATA READ AS
CHARACTER STRING DATA

In BASIC 3.5, unquoted strings in DATA statements
that look like numbers can be read either as num—
In BASIC 3.4, this type of
string can only be read as numbers.

OUTPUT FORMATTING

BASIC 3.5 prints all integers greater than or equal
to 1lE7 in E Format (d.ddddddE+nn) if no other for-
mat is specified. In BASIC 3.4, integer values up
to 1E9 are printed in integer format.

PRINT ZONES

If a print zone is exactly filled in BASIC 3.5, the
comma  separator causes the print mechanism to skip
over the next print zone causing spaces to be out-
put; in BASIC 3.4, the next print zone is not
skipped if the current print zone is exactly filled.
In those cases where output must conform to
BASIC 3.4 output, replacing the comma separator
with a semicolon causes the print mechanism to be

positioned at the first character of the next print
zone.

TAB POSITION

In BASIC 3.5, TAB(n) causes the print mechanism to
be positioned so that the next character prints in
column n. In BASIC 3.4, TAB(n) positions the print
mechanism so that the next character prints in
column nt+l. If positioning is critical, add 1 to
all TAB arguments in the equivalent BASIC 3.5
program.
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NEGATIVE TAB ARGUMENT
VALUES

When BASIC 3.5 encounters a negative TAB value
(TAB(n) where n<0), it resets the TAB value to 1
and issues an execution time warning diagnostic
(error message number 197). BASIC 3.4 ignores neg-
ative TAB values. Change negative TAB values to
positive TAB values in a BASIC 3.5 program to
compensate for this difference.

BACKWARD TABBING

In BASIC 3.5, TAB(n) positions the print mechanism
to positon n on the next line, if n is less than

lthe current print position; BASIC 3.4 ignores
backward tabbing.

COLLATING SEQUENCE

ASCII is the standard collating sequence used by
BASIC 3.5 for string comparison operations and for
computing values of the CHR$ and ORD functioms
regardless of the character set being used. In
BASIC 3.4, the collating sequence depends upon the
character set being used. It is display code if a
normal, non-ASCII character set is being used; it
is ASCII if an extended ASCII character set is
being used. In BASIC 3.5, the OPTION statement
using COLLATE can be used to select the collating
sequence native to the character set currently
being used by the program.

FOR...NEXT LOOP CONTROL
VARIABLE ' .

In BASIC 3.5, the value of the loop control vari-
able, upon normal exit from a FOR block via its
NEXT statement, 1is the first value not used; in
BASIC 3.4, it is the last value used. That is, in
BASIC 3.5 the control variable value is the last
value used plus one additional STEP value (41 when
no STEP value is specified), and in BASIC 3.4, the
control variable value is the last value used upon
exit from a loop.

INPUTTING ARRAY DATA

BASIC 3.5 allows an entire array being read by a
MAT INPUT statement to appear on one INPUT line in
row order. A delimiter following the last item on
the line indicates that the response is continued
on the next line. BASIC 3.4 allows only one row of
the array in each input reply linme. In BASIC 3.5,
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if only one row of the array is entered, the diag-
nostic NOT ENOUGH DATA is received. The data for
the complete matrix can be reentered or the
remaining data can be entered to complete the
matrix by beginning the response with a comma.
This BASIC 3.5 feature also applies to BASIC 3.4
binaries run under the BASIC 3.5 library.

REFERENCING DET BEFORE INV

Referencing the DET function before a matrix has
been inverted via the INV function is considered a
fatal error by BASIC 3.5. BASIC 3.4 simply returns
a value of zero if no matrix has been inverted.

REDIMENSIONING RESULT
MATRICES

If required, BASIC 3.5 automatically redimensions a
result matrix to accommodate the result; BASIC 3.4
generates a fatal error if the result matrix does
not conform to the previously specified dimensions.
No programming change can compensate for this dif-
ference. Redimensioning also applies to BASIC 3.4
binaries run under the BASIC 3.5 library.

INVERTING A SINGULAR
MATRIX

BASIC 3.5 does not diagnose as fatal error an
attempt to invert a singular matrix; BASIC 3.4 does
diagnose this as a fatal error. The DET (determi-
nant) function must be used in BASIC 3.5 programs
to determine if the matrix was singular or nearly
singular; when DET returns a zero, it indicates that
the matrix is singular.

INVALID USE OF THE CHR$
FUNCTION

If the argument given to the CHR$ function is mnot
the ordinal of any character in the selected col-
lating sequence, BASIC 3.5 generates a fatal error
and BASIC 3.4 returns a null string and no diag-
nostic. Use the ON ERROR mechanism to simulate 3.4
under 3.5. -

PRINT USING INTEGER FORMAT

In BASIC 3.5, values are rounded to an integer when
printing according to an integer PRINT USING image
field. 1In BASIC 3.4, these values are truncated.

To force truncation under BASIC 3.5, use the INT |

function in the PRINT list.
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BASIC,
Version 3.4.

Version

3.5,

is

BASIC 3.5 conforms to the American
National Standard for Minimal BASIC as specified in
document ANSI X3.60-1978 published by the American

IMPLEMENTATION-DEFINED FEATURES

a revision of BASIC,

are shown in table G-l.

TABLE G-1. IMPLEMENTATION-DEFINED FEATURES

National Standard institute.
identifies some features as implementation-defined.
These features and their definitions for BASIC 3.5

The ANSI publication I

Item

BASIC 3.5 Definition/Comment

Initial value of numeric and string
variables

End-of-line (End of source line)

End-of-input reply
Precision of numeric constants
Range of numeric constants

Length of string constant

Length of line
Length of string associated with a string
variable

Precision of numeric value associated with
a numeric variable

Range of numeric value associated with a
numeric variable
End-of-print line

Print significance-width (d)
Print extra-width (e)

Length of print zone

Margin

Input-prompt

Numeric variables are preset. to zero; string variables are
preset to null. However, your program should not depend
on this initialization. See Future System Migration
Guidelines, appendix G.

Indicated with carriage return when entering source lines
at a terminal, with end-of-card when entering statements
on cards. Trailing blanks are ignored by the BASIC com-
piler or removed by the operating system. Internally,
end-of-1line is denoted by a zero-byte terminator.

Same as end-of-line.

Approximately equal to 13+ decimal digits. Not all stan-
dards of BASIC support 13 digits of precision because only
six digits are required.

Range can be from 3.13152E-294 to 1.26501E+322. However,
the standard only requires a range of 1E-38 to 1E+39.

Length is limited only by line length. Since line length
is longer for BASIC 3.5 than required by the ANSI stan-
dard, string constants can be longer than required by

the ANSI standard.

Length can be 150 characters; the ANSI standard requires
only 72 characters.

Length can be 131,070 6-bit characters; the ANSI standard
requires only 18 characters.

Same as for precision of numeric constant.

Same as for range of numeric constant.

Internally, it is a zero-byte terminator; last two or more
6-bit characters of a word are zero.

Width is six digits, the minimum required by the ANSI
standard. The d controls the number of digits printed
when the default format is used.

Width is three digits. The minimum required by the ANSI
standard is two, but BASIC 3.5 uses three to accommodate

the large exponents available on CYBERs.

Length is 15 characters. The minimum required by the ANSI
standard is d+e+6=15.

Margin is 75 characters.

Prompt is "?", the same as recommended by the standard.
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SAMPLE BASIC PROGRAMS

The following sample programs illustrate some common
features of BASIC. They are not presented as models
for programming or mathematical techniques in
problem solving.

The program in figure H-1 illustrates the use of
the DEF and GOSUB statements to calculate the value
PI by evaluation of a series.

The program in figure H-2 illustrates the use of a
FOR...NEXT loop to calculate a table of factorials.

00100 DEF FNA(D)=(1/D)
00110 OEF FNB(D)=(D-FNA(B))
00120 DEF FNC(D)=(D+FNA(B))
00130 PRINT "CALCULATE A VALUE FOR PI"
00140 PRINT

* 00150 LET z=100000
00160 PRINT "NUMBER OF ITERATIONS";Z
00170 PRINT

" 00180 LET A=1
00190 LET B=3
00200 FOR I=1 TO 2
00210 LET A=FNB(A)
00220 cosuB 00280
00230 LET A=FNC(A)
00240 GosuB 00280
00250 NEXT I
00260 PRINT “PI="";4*A
00270 sTOP
00280 LET B=B+2
00290 RETURN
00300 END

produces:

CALCULATE A VALUE FOR PI
NUMBER OF ITERATIONS 100000

PI= 3.1416

Figure H-1. Using DEF and GOSUB Statements
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The program in figure H-3 illustrates the sorting
of a list of names (string variables) into alpha-
betic order. i

The program in figure H-4 illustrates the inversion
of a Hilbert Matrix (n times n) by using BASIC
matrix operations.

The interactive terminal session shown in figure H-5

- illustrates the CYBER Interactive Debug (CID)-

facility under NOS.

00100 LET A=1

00110 LET z=20

00120 FOR I=1 TO Z

00130 LET A=A*I

00140 PRINT "FACTORIAL";I, A

00150 NEXT I

00160 END

produces:

FACTORIAL 1 1
FACTORIAL 2 2
FACTORIAL 3 6
FACTORIAL & 24
FACTORIAL S 120
FACTORIAL 6 720

FACTORIAL 7 5040
FACTORIAL 8 40320
FACTORIAL 9 362880

FACTORIAL 10 3.62880E+6
FACTORIAL 11 3.99168€+7
FACTORIAL 12 4.79002€+8
FACTORIAL 13 6.22702€E+9
FACTORIAL 14 8.71783e+10
FACTORIAL 15 1.30767€+12
FACTORIAL 16 2.09228E+13
FACTORIAL 17 3.55687e+14
FACTORIAL 18 6.40237€+15
FACTORIAL 19 1.21645E+17
FACTORIAL 20 2.43290E+18

Figure H-2. Using FOR...NEXT Loop
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00100 PRINT "UNSORTED LIST"
00110 READ N

00120 FOR I=1 TO N

00130 READ AS(I)

00140 PRINT AS$(I)

00150 NEXT I

00160 FOR I=1 TO N-1

00170 FOR J=I+1 TO N

00180 IF AS(I)<AS(J) THEN 00220
00190 LET T$=AS(I)

00200 LET AS(I)=AS(J))

00210 LET ASWJ)=T$

00220 NEXT J

00230 NEXT I

00240 PRINT

00250 PRINT "SORTED LIST"
00260 FOR I=1 TO N

00270 PRINT AS(I)

00280 NEXT I

00290 sToP

00300 DATA 8

00310 DATA MARY,JOHN,SUE,JOE,JACK,BILL,TED,ANN
00320 END

produces:

UNSORTED LIST
MARY
JOHN
. SUE
JOE
JACK
BILL
TED
ANN

SORTED LIST
ANN
BILL
JACK
JOE
JONN
MARY
SUE
TED

00100 DIM A(20,20),B(20,20)
00110 READ N

00120 MAT A=CON(N,N)

00130 MAT B=CON(N,N)

00140 FOR I=1 TO N

00150 FOR J=1 TO N

00160 LET ACI,d)=1/(I+J-1)
00170 NEXT J

00180 NEXT I

00190 MAT B=INV(A)

00200 MAT PRINT B;

00210 DATA 4

00220 END

produces:

=6.66667E-2 -.266667 4. -12. 9.33333
~.266667 14.9333 -104. 192. -102.667
4. -104. 960. -1980. 1120.

-12. 192. -1980. 4320. -2520.

9.33333 -102.667 1120. -2520. 1493.33

Figure H-3. Sorting String Variables

® H-2

Figure H-4. Using Matrix Operations
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/basic
OLD, NEW, OR LIB FILE: old,db1

READY.

debug(on) —=

READY.
List

100 LET A=2.1

110 LET B=A*A

120 LET C$="SUBSTRING ADDRESSING"
130 PRINT A,B

140 PRINT C$

150 END

READY.
run —==

CYBER INTERACTIVE DEBUG
? sb L.110 ==

? go —==

*B #1, AT L.110—==

? print a,b ===

2.1 0=
? ¢b L.110 ==

? st Lline L.110...l.120 —=*

? goto 100 ==

*T #1, LINE AT L.110 ==

? let a=2.3 =
? go —=

*T #1, LINE AT L.120
? let b=30 —=

? print ‘a,b
2.3 30

? ct x —-=

? goto 100 ==

2.1 4,41
SUBSTRING ADDRESSING

*T #17, END IN L.150 —=

? print a,c$

2.1 SUBSTRING ADDRESSING
? let a=20
let c$=c$(1:9) -

-~

? print a,c$
20 SUBSTRING

? lv —=

P.DB1

A= 20, B= 4.41, (C$ = "SUBSTRING"
? goto 100 —==

2.1 4.4

SUBSTRING ADDRESSING

*T #17, END IN L.150
? quit =

SRU 10.236 UNTS.

RUN COMPLETE.
debug(off) —=

READY.

Enters CID facility command while in the BASIC subsystem.

Compiles and executes the BASIC program.

Sets breakpoint at 110.

Initiates execution.

Program reaches breakpoint.

Displays values of variables A and B.
B=0 since line 110 has not yet executed.
Clears breakpoint at 1line 110.

Sets line traps.

Resumes execution at line 100.

LINE trap detected at line 110.
Assigns 2.3 to variable A.

Resumes execution.

Assigns 30 to variable B.

Clears all traps.
Resumes execution at line 100.

Default trap occurs at program termination.

Replaces C$ with substring of C§.

Lists all program values for program DBI1.

Resumes execution at line 100.

Terminates this CID session.

Exits CID environment.

Figure H-5.

19983900 H

Using CID Under NOS




20

20



Yy

2

B

IN-LINE EDITING COMMANDS A |

This appendix briefly covers the in-line editing
(IEDIT) commands available when the user 1is in
BASIC subsystem under NOS 2/IAF. IEDIT is an
extension of the in-line editing functions avail-
able under NOS 1/IAF. For a detailed presentation
of these commands, see Volume 3 of the NOS Ver-
sion 2 reference set.

In the BASIC subsystem, IEDIT allows the user to
perform some fundamental editing functions on the
user’s files without explicitly entering or exiting
the editor. IAF recognizes IEDIT commands and
generates calls to the in-line editor. This allows
the user to intermix IEDIT commands with operating
system commands.

The file to be edited is called the edit file. To
use IEDIT commands, the edit file must be the pri-
mary file and a line-numbered file. The edit file
is positioned to beginning-of-information (BOI)
before and after each IEDIT command. The edit file
will be altered whenever an IEDIT command which
changes the content of the file is successfully
executed.

IEDIT commands consist of a command name followed
by parameters. The command name must be separated
from the parameters by a non-blank separator; also,

parameters must be separated from each other by a
non-blank separator. In this appendix, a comma is

always used as the separator.

PARAMETERS

IEDIT command parameters must be specified in the
order defined by each command format. The MOVE,
DUP, and READ command parameters are position
dependent; therefore, embedded parameters which are
omitted must be explicitly indicated by two succes-
sive separators. For all other commands, omitted
parameters need not be explicitly indicated by two
successive separators.

The parameters used by the IEDIT commands are the
lines parameter, the string parameter, and the file

parameter. The formats of these parameters are
discussed in the following paragraphs.

LINES PARAMETER

The lines parameter specifies a noncontiguous set
of lines in the edit file. The general format of
the lines parameter is as follows:

MyN,Peeq,Ly8est,UeeV,W
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where my n, p, q, r, 8, t, u, v, and w are line
numbers. If a line in the edit file is referenced
more than once in a lines parameter, a syntax error
occurs.

STRING PARAMETER

The string parameter consists of a sequence of
characters (possibly the null string) with a string
delimiter at the beginning and end of the sequence.
The general format of the string parameter is as
follows:

/string/

The string delimiter cannot occur within the string.
A valid string delimiter is any character except a
digit, a comma, an asterisk, a colon, or a space.
In this appendix, a slash is used as the string
delimiter.

FILE PARAMETER

The file parameter specifies a file name consisting
of one to seven characters where each character is
a letter or digit. Either uppercase or lowercase
letters can be used.

COMMANDS

The following paragraphs present the fotmats and
functions of the IEDIT commands.
j

ALTER COMMAND

The ALTER command allows the user to change the
specified string of characters in the edit file.
The format of the ALTER command is as follows:

ALTER,lines,/stringl/string2/

lines A line and/or a range of lines in the
edit file. This parameter is optional.
If omitted, all 1lines in the file
are considered when the command is
executed.

stringl The character string to be replaced.
This parameter is required; however,
it can be the -null string.

string2 The character string to replace
stringl. This parameter is required;
however, it can be the null string.



DELETE COMMAND

The DELETE command deletes the specified line or
lines containing the specified character string
from the edit file. The format of the DELETE
command is as follows:

DELETE,lines,/string/

lines A line and/or a range of lines to be
deleted. This parameter is optional.
If omitted, all lines containing the
specified string are deleted.

string A string of characters that must be

contained in all 1lines that are de-

leted. This parameter is optional.

If omitted, all specified 1lines are

deleted.

Note that although both the lines parameter and the

string parameter are optional, at least one must be
specified.

DUP COMMAND

The DUP command allows the user to duplicate lines
in the edit file. The duplicated lines can be
inserted anywhere in the edit file. The DUP com-
mand copies the specified lines; it does not move
or delete the original lines. The format of the
DUP command is as follows:

DUP,lines,n,z

lines A line and/or range of 1lines to be
duplicated, This parameter is required.

n The line number after. which the dupli-
cated lines are to be inserted. This
parameter 1is optional. If omitted,
the default line number is the number
of the last line in the edit file.

z The 1line number increment for the
duplicated 1lines. This parameter is
optional. If omitted, the default

value is 1.

LIST COMMAND

The LIST command displays lines in the edit file.
The user can also use the LIST command to display
lines in the edit file which contain the specified
character string. The format of the LIST command
is as follows: C

LIST,lines,/string/
lines The line and/or range of lines to be
displayed. This parameter is optional.

string The character string that must be
contained in all lines which are dis-
played. This parameter is optional.

If both the lines pérameter and the 'string param—

eter are omitted, the entire edit file is displayed. .

® I-2

MOVE COMMAND

The MOVE command moves lines to another place in
the edit file. The format of.the MOVE command is
as follows:

MOVE,lines,n,z
lines

The line and/or range of lines to be
moved. This parameter is required.-

n The line number after which the lines
being moved are to be inserted. This
parameter is optional. If omitted,
the default line number is the number
of the last line in the edit file.

z The line number increment for the lines
being moved. This parameter is op-
tional. If omitted, the default value
is 1.

READ COMMAND

The READ command adds the contents of the-specified
file to the edit file. The user can control where
the lines being added to the edit file will be

inserted. The format of the READ command is as
follows:
READ,file,n,z

file The name of the file which is being
added to the edit file. This parameter
is required. )

n The line number after which the lines
being added should be inserted. This

parameter is optional.  If omitted, the
default line number is the last line

in the edit file.

z The line number increment for the lines
being added. This parameter is op-
tional. 1If omitted, the default value
is 1.

WRITE COMMAND

. The WRITE command writes lines from the edit file

to the specified file. The line numbers associated
with the lines in the edit file are included. in the
data written to the specified file. The format of
the WRITE command is as follows:

WRITE,file,lines,/string/

file The name of the file to which the
specified 1lines are written. This
parameter is required.

lines The 1line and/or range of 1lines to
written to the specified file. - This

parameter is optiomnal.

The string of characters” which must be
contained in all lines written to the
specified file. This parameter 1is
optional. '

string
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If both the lines parameter and the string parameter
are omitted, the entire edit file, including 1line
numbers, is written to the specified file.

WRITEN COMMAND

The WRITEN command writes lines from the edit file
to the specified file. The line numbers associated
with the lines in the edit file are not included in
the data written to the specified file. The format
of the WRITEN command is as follows:

WRITEN, file,lines,/string/

19983900 H

file The file name to which the 1lines are
to be written. This parameter is
required.

lines The line and/or range of lines to be
written. This parameter is optiomal.

string The character string which must be
contained in all lines written to the
file. This parameter is optional.

If both the lines parameter and the string parameter

are omitted, the entire edit file, excluding line
numbers, is written to the specified file.
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INDEX

ABS function 5-2
APPEND statement 7-6

Arithmetic expressions 1-4, 2-5

Arithmetic operators 1-4,
Arrays 1-5, 3-3

AS parameter 12-6

ASC function 5-4

ASCII mode 5-4, 12-6, A-1
ASL function 4-8

ATN function 5-2

ATTACH command D-2

BASIC character set 2-1
BASIC control statement 12

2-5

-1

BASIC functions (see Summary Card)
BASIC statements (see Summary Card)

BASIC subsystem 10-1
BATCH operations
Control statement 12-1
Deck structure 12-1
BATCH subsystem 10-1
BATCH terminal processing
NOS 12-9
NOS/BE 12-9
Binary I/0 functions
oc 7-9
LOF 7-9
Binary I/0 statements
Random access 7-2, 7-6
READ 7-7
SET 7-8
WRITE 7-7
Blanks 2-1
Branching
GOTO statement 4-1
IF statement 4-2
IF...THEN...ELSE 4-3
ON GOTO statement 4-2
BRESEQ command 11-5

CALL statement 6-3
CHAIN processing 6-6
CHAIN statement 6-5
CHANGE command D-2
Character sets
NOS or ASCII 128~ A-1
NOS/BE ASCII 128- A-2
63- or 64- A-1
CHR$ function 5-4

CID (see CYBER Interactive Debug)

CIK function 5-4

CIK$ function 5-4

CLOSE statement 7-4

Coded format files
DELIMIT statement 7-12
Image 7-17
INPUT filename 7-2
INPUT statement 7-10
MARGIN statement 7-24
OUTPUT filename 7-2
PRINT statement 7-13
PRINT USING statement

Standard print formats (numeric and

7-15

string)
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Comments
REM statement, remarks 3-4
Tail comments 3-4
Compound relational expressions 2-7
Concatenation 2-6
Constants
Numeric 2-2
String 2-3
Control statement parameter examples 12-4
COS function 5-2
COT function 5-2
CR 7-12
CYBER Interactive Debug (CID)
Changing and testing program values
IF command for CID 9-7
LET command for CID 9-7
Displaying program variables
LIST VALUES command 9-6
MAT PRINT command for CID 9-6
PRINT command for CID 9-6
Entering and exiting the CID environment 9-2
Executing under CID control 9-3
Introduction 9-2
Other commands and features 9-7
Referencing BASIC line numbers and variables
Line numbers 9-3 '
Variables 9-3
Resuming program execution
GO command 9-3
GOTO command 9-3
STEP command 9-4

Setting and clearing breakpoints and traps
Breakpoint commands

CLEAR BREAKPOINT 9-4

SET BREAKPOINT 9-4
Default traps

ABORT 9-6

END 9-6

INTERRUPT 9-6
Trap commands

CLEAR TRAP 9-5

SET TRAP 9-5

Data file usage
NOS 10-1
NOS/BE 11-4
DATA statement (BASIC I/0) 1-4, 7-25

" DAT$ function 5-4

Debugging 9-1
Decimal constants 2-2
Deck structures
Compile and execute 12-1
Compile, load, and execute 12-1
DEF statement 5-11
DEFINE command D-2
DELIMIT statement 7-12
DET function 5-2, 8-8
Diagnostics
Compile time B-2
Dayfile B-1
Execution time
Error number B-ll
Message B-5
DIM statement 3-3
Direct access file (NOS) D-2
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EDITOR 1-14, 11-1
END statement 1-3, 3-5
Entering a program
NOS 10-1
NOS/BE 11-1
Error and interrupt processing
ASL function 4-8
ESL function 4-8
ESM function 4-9
JUMP statement 4-6
NXL function 4-9
ON ATTENTION statement 4-5
ON ERROR statement 4-6
Error messages (see Diagnostics)
EXP function 5-2
Exponential constants 2-2
Expressions
Arithmetic 1-4, 2-5
Relational 1-4, 2-6
String 2-6
External programs
CHAIN statement 6-5
External subprograms
CALL statement 6-3

File access methods 7-2
File control commands D-1
File ordinal 7-3
FILE statement 7-3
Files and internal data blocks
APPEND statement 7-6
CLOSE.  statement 7-4
DATA statement 7-25
FILE statement 7-3
IF END statement 7-5
IF MORE statement 7-5
NODATA statement 7-4
RESTORE statement 7-4
FNEND statement 5-13
FOR statement 1-5, 4-3
Format
Image
Fields 7-18
Order restrictions 7-20
Special cases 7-22
Output format, numeric 7-13
Output format, string 7-13
Print -zoning 7-14
Statement structure 2-1
Functions
Mathematical functions 5-1
Referencing functions 5-1
String functions 5-4
System functions 5-3
User-defined functions 5-10

GET command D-2
GOSUB statement, branching 6-1
GOTO statement 1-3, 4-1

IF END GOTO statement 7-5
IF END THEN statement 7-5
IF MORE GOTO statement 7-5
IF MORE THEN statement 7-5
IF statement 1-3, 1-5, 4-2
IF...THEN...ELSE statement 4-3
Image statement
Definition 7-17
Fixed-point format 7-18
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Image statement (Contd)
Floating-point format 7-18
Integer format 7-18
Neuter 7-18
Order restrictions 7-20
Sign and edit options 7-19
Special cases 7-22
String format 7-18

Indirect access file (NOS) D-2

In-line editing commands I-1

INPUT statements
INPUT 1-8, 7-10
MAT INPUT 8-10

INT function 5-2

Integer constant 2-2

Internal Data Table I/0 statements
DATA 7-25
READ 7-26

JUMP statement 4-6

LENGTH (LEN) function 5-5
LET statement 1-2, 3-1
LGT function 5-2
Library D-1
Line numbers 1-2
LIST command D-1
Lists and tables 1-5
1LOC statement 7-9
Local files D-1
LOF statement 7-9
LOG function 5-2
Logical operators 2-7
Login procedure (NOS)

IAF 1-10

Time-sharing 1-12
Login procedure (NOS/BE) 1-14
Logoff procedure (NOS)

IAF 1-11

Time-sharing 1-12
Logoff procedure (NOS/BE) 1-16
Looping
FOR...NEXT statements 1-5, 4-3
IF GOTO statements 1-5
LPAD$ function 5-6
LTRM$ function 5-6
LWRC$ function 5-7

MARGIN statement 7-24

MAT INPUT statement 8-10

MAT PRINT statement 8-11

MAT PRINT USING statement 8-12

MAT READ statement 8-9

MAT WRITE statement 8-9

Matrix arithmetic
Addition 8-3
Assignment 8-2
Multiplication 8-4
Scalar multiplication 8-4
Subtraction 8-3

Matrix declaration 8-2

Matrix definition 8-1

Matrix functions
Determinant (DET) 8-8
Identity matrix (IDN) 8-6
Matrix inversion (INV) 8-7 _
Matrix transposition (TRN) 8-8
One matrix (CON) 8-5
Zero matrix (ZER) 8-6

Matrix Input/Output (I/0) 8-8
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Matrix Input/Output (I/0) statements
MAT INPUT statement 8-10
MAT PRINT statement 8-11
MAT PRINT USING statement 8-12
MAT READ statement 8-9
MAT WRITE statement 8-9

Matrix operations 8-1

Matrix redimensioning 8-2

MAX function 5-2

MIN function 5-2

Multiple-line functions (DEF...FNEND)

ND D-1
Nested loops 4-5
NEW command D-1
NEXT statement 1-5, 4-3
NODATA statement 7-4
NOS commands
ATTACH D-2
CHANGE D-2
DEFINE D-2
GET D-2
LIB 1-11, D-2
LIST D-1
ND D-1
NEW 1-11, D-1
oD 1-11, D-2
PURGE D-1
REPLACE 1-14, 10-1, D-2
RESEQ 10-4
RETURN D-1
RUN 1-11, D-1
SAVE 10-4, D-2
NOS file handling

Direct access permanent files D-2

Indirect access permanent D-2
NOS terminal operations 10-1
NOS/BE commands

BRESEQ 11-5

EDITOR 1-14, 11-1

FEICH 1-17

FORMAT 1-15, 11-1

RUN 1-16

SAVE 1-17, 11-1
NOS/BE terminal operations 11-1
Numeric constants 2-2
NXL function 4-9

OLD command 1-11, D-2
ON ATTENTION statement 4-5
ON ERROR statement &4-6
ON GOSUB statement 6-2
ON GOTO statement 4-2
Operations

BATCH operations 12-1

Terminal operations under NOS 10-1

Terminal operations under NOS/BE
Operators
Arithmetic 2-5
Relational 2-6
OPTION statement 3-2
ORD function 5-7
Output
Examples H-1
Numeric formats 7-13
Print zoning 7-14
String format 7-13

19983900 H

Permanent file access 7-3
Permanent file (NOS) D-1
POS function 5-7
Predefined functions 5-1
Primary file D-1
PRINT statements
MAT PRINT 8-11
MAT PRINT USING 8-12
PRINT 1-2, 7-13
PRINT USING 7-15
Print zoning 7-14
Program structure 2-1
Program termination
END statement 3-5
STOP statement 3-4
PURGE command D-1

Quoted strings 2-3

Random access 7-2, 7-6
Random number generation 5-1
RANDOMIZE statement 5-3
READ statements
MAT READ statements 8-9
READ statement 1-4, 7-7, 7
Redimensioning 8-2
Relational expression operators

-26

1-4, 2-6

Relational expressions 1-4, 2-6

REM LIST 12-4

REM statement (remarks) 1-2, 3
REM TRACE 9-1

Remote terminals (TTY) 10-1
Renumbering BASIC lines 10-4,
REPLACE command 1-14, 10-1, D-
RESEQ command 10-4

RESTORE statement 7-4

RETURN command D-1

RETURN statement 6-2

RND function 5-2

ROF function 5-2

RPAD$ function 5-8

RPT$ function 5-8

RTRM$ function 5-9

RUN command D-1

Sample programs H-1

SAVE command 10-4, D-2
Secondary file D-1

SET statement 7-8

SETDIGITS statement 7-24
SGN function 5-2
Significand 2-2

Simple relational expressions
Simple string variables 2-3
SIN function 5-2
Single-line functions (DEF) 5-
SQR function 5-2

Statement structure 2-1
STOP statement 3-4

String comparison 2-7
String concatenation 2-6
String constants 2-3

String expressions 2-6
String functions 5-4

String output formats 7-13
STR$ function 5-9

-4

11-5
2

2-6

11
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Subprograms 6-3 ~ TEXT mode 10-1 ﬂ
Subroutines TIM function 5-4 )

GOSUB statement 6-1

ON GOSUB statement 6-2

RETURN statement 6-2 Unquoted strings 2-3 %
Subscripted variables 2-4 UPRC$ function 5-9 /
Substring addressing 2-4 User-defined BASIC subroutines 6-1

System functions 5-3 User-defined functions 5-10
: Using data files 10-1, 11-4
USR$ function 5-4

TAB function 7-15

Tail comments 3-4 VAL function 5-9
TAN function 5-2 Value assignment 3-1
Temporary files D-1 Variables
Terminal Input/Output (I/0) 1-8 Simple, numeric 2-3
Terminal operations Simple, string 2-3
NOS 10-1 Subscripted 2-4
NOS/BE 11-1 Substring addressing 2-4
Test and branch statements
GOTO statement 4-1 .
IF statement 4-2 WRITE statements
IF...THEN...ELSE statement 4-3 MAT WRITE 8-9
ON GOTO statement 4-2 WRITE 7-7

™
™
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B STA! 19983 H
BASIC VERSION 3 SUMMARY CARD ASIC STATEMENTS BASIC STATEMENTS (Contd) 900
Statement Format Function Section Statement Format Function Section
APPEND #ne Allows "::l ufser to add add:::onal information 7 MAT READ {'"1."'2-- T } Reads ndatr!ces from int:ﬁn'dnt? h;?ck 8
ELE t String of alph characters. to the end of an existin: e. #ne, m,m,....,m or reads matrices from file #ne {in binary
LANGUAGE MENTS strirg rig of olphanumeric charactors 9 .2 e format. Can be used for redimensionin
If the charecter " is to appear in the string, it must be CALL subnm (ey,e2,...,€20) Allows the user to access external subroutines 6 2 matrix. (See Matrix Redimensioning.
BASIC CHARACTER SET specified by two consecutive " marks. by subprogram name and pass up to 20 param-
eters to that subroutine. MAT PRINT {71 O m2 d m3 d...d} Prints matrices on a terminal or prints 8
Alphabetic: A thruZ {lne.ml dm d...d matrices in a coded format on specified file.
Numeric: Dzhr79 . OPERATORS CHAIN se Executes pmgr?aton f;:e specif;g[gy se. 6 . ¢ ¢ « Matrt to be f tted to an fnage 8
Special: - ] rogram can exist as binary or source. n, rices e formal
g , 8 72 ® Y MAT PRINT USING {se:z]‘ d gzz, m':"d } statement (1n) or an image (se) on a
- ) = ; Dblenk Arithmetic Operators CHAIN #ne Executes program on file whose ordinal is ne. 6 terminal.
Program can exist as binary or BASIC source. . v ‘ to be f tted to . s
Any character aveilable to the operating system can be Exponentiation: A or e n,m d my d...my d trices e forma an image
used in data and string constanta. CLOSE #ne Sets the named file to the beginning of infor- 7 MAT PRINT #ne USING {se,m d m5 d...mn d} statenent. (1) or an faage (se) on a
Division: ! mation and detaches it from the BASIC program specified file.
to allow reassignment by another FILE statement. m Inputs matrices from a terninal or a s
VARIABLES Mutiplication: . M2, eu s
DATA ), ¢, Creates a block of data internal to the BASIC 7 MAT INPUT {G1a2 o . #1e #ne.
Additi lus: rogram.
Numeric Varighlos ons unary plue: ' prog MAT WRITE #ne,m,mp,. Writes matrices in binary format on a 8
Subtrection; unary minus: - DEF FNa [(svy,svp,...,Svp0)]=ne Defines a new single-line numeric or string 5 specified file.
A rumeric varieble consists of a single alphabetic (FNa$) function to be used within the BASIC
charecter or @ single alphsbetic character followed by a DEF FNa$ [(svy,svp,...,svzp)]=se program. NEXT snv Terminates a FOR...NEXT loop and incre- 4
rumeric character. Numeric variables are preset to zero Relational Operators ments the value tested by the loop.
before program execution. DEF FNa [(svy,svz,...,5v20)) Defines the start of a new numeric or string 5
Equal tor = multiple-1ine function. The end of the func- NODATA n Tests data pointer for increment beyond 7
DEF FNa$ [(svy,sv2,...,5v20)] tion definition is indicated by FNEND. en:-a;-?a:; bl:«;:,.‘ ér::g:e:t;:e‘lin if
String Variables Not equal to: <>or>< end-of-informa u .
DELIMIT (chy),...,(ch3) Defines separators between input items from 7 7
A string variable consists of a single alphabetic character ~Greater than: > terminal, NODATA #ne, In Transfers program control to specified
followed by a dollar sign ($) or a single alphabetic Vine number if file is positioned at
character and a rumeric character followed by a dollar  Greater than or equal to: >zor=> DELIMIT #ne,(chy),...,(ch3) ueﬂ.;%zeéega:ators between input items on 7 end-of-information.
sign. spec ile.
e Less than: < i ON ATTENTION GOTO In Transfers control to In on runtime 4
. OIM my(ncy,...,nC3),...,Mn(nC),...,nc3) Declares the dimensions of an array 3 terminal interrupt.
Subscripted Varisbles Less than or equal to: <=or=< variable; nc must be integer. ON ATTENTION THEN 1n Transfers control to In on runtime 4
A rumeric swocripted variable consists of a numeric END Specifies end of program; must be last 3 terminal interrupt.
variable followed by a subscript list bounded by parenthesis.  Logical Operators statement in program. ON ATTENTION Turns on normal terminal interrupt a
A string subscripted variable consists of a string variable Logical negation: NOT FILE #n=1fn), #np=1fnz,...,¢na=1fng Defines file ordinal and equates it to a 7 processing.
followed by a subecripted lict bounded by parerthesis. Logical multiplicati Int t AND fle n ON ERROR GOTO 1n Transfers control to In on runtime error. 4
ogical multiplication or Intersection:
FNEND Specifies the end of a multiple-line 5 £ 1 to In on runtime error. 4
Eggmg TFEl%LéD SPECIFICATION Logical addition or union: or function definition. O ERROR THEN 1n Transfers control to In
1 or ssing. 4
) FOR snvene) T0 nep [STEP ne3) Begins a FOR...NEXT loop. 4 ON ERROR Turns on nomal error processing
4 Numerlc character, alphabetic character, alphanu-  Sting Operstors ON ne GOSUB Iny,1n,...,1nn Permits a branch to a specific BASIC 6
e uroutine line number. The line ref-
String concatenation: . GOSUB 1n Transfers program control to a subroutine 6 s .
$  Currency sign; floating when more than one " beginning at line number indicated. erenced is dependent on the value of ne
d rounded 4
*  Check protect; leading blanks replaced by * STATEMENTS AND FUNCTIONS 6070 1n Interrupts the normal sequence of progran 4 ot ne {SOT0Y Iny, 1ng, .01y e o e e eeatars contral to
execution and transfers program control Tine number lny ;f ne=l, line number Inp
< Left-justify string; right truncate Throughout the following summary tables these notations to indicated line number. if ne=2, and s0 forth until nq.
are used. Terms in these tables that are in lowercase !
> Right-justify string; left truncate represent words or symbols supplied by the programmer. THEN This statement is equivalent to the NODATA 7 N arr bein 3
i 1F €80 #ne {gT0} 1o statement except that this statement aase {3} [,coum {:}?’,“,}’E‘”}] S e e e bose 0 (sero) or
A~ Floating point indicator a Alphabetic identifier cannot refer to an internal data block. OPTION STANDARD o to base 1, and selects the collating
ison
+ Plus printed for positive values; minus for negative  c  Numeric or string constant e {10 41 Transfers program control to lne In or 4 couate { TR} ['”55 {1}] e o b e T on ot "the CHRG 3nd
Blank printed far positi fruss 1 ! ¥ leoro e executes stateoent stn if relational == ORD functions. Both or only one of these
- ank print or positive values; minus for negative ch  Any charecter or carriage return n expression s true. Control falls throug functi “be selected
to next line if r is false. unctions can .
,  Comma insertion d  Delimiter 7
PRINT ey d e d...ep d Prints data at terminal.
. Decimal polnt Insertion e Expression, constant, or varisble 1F ¢ | THEN {l’x‘;}n} euse {112 Ii‘:iiﬁiiei"lfiiﬂm;‘iﬁ‘i‘i;l‘?r’ﬁ.??al'.‘%m ¢ Iner d e do..en d Outout to be formatted by an image statement 7
60T0 1ny stmz expression r is true; transfers control to PRINT USING {se»el gez g.--en 4} B e e e (56} on o terminal.
O Nelgall\lmblvaluu enclosed in parentheses; positive f Format specification Tine In or executes stmp if r is false. o1 2 d...eq
values In blenks L Letts THEN PRINT #ne,ej d e d...eq d Prints data on specified file. 7
DB DB inserted f etter IF MORE #ne {GOTD} n This statement is the logical converse of 7
for negative value; two blanks for positive i Logical file name the NODATA and IF END statements. PRINT #ne USING 1n,e; d ep d...eq d Output to be ﬁﬁmatted by an image statement 7
on ified file.
CR CR inserted for negative value; two blanks for positive b ( image) Specifies output formats. 7 spec
In Line number : character string RANDOMIZE Overrides the predefined sequence of random 5
numbers generated by the RND function.
M Matrix idantifier (1- or 2-dimensiona! array) INPUT vi,v2,...0Vn Reads data from the terminal. 7 )
CONSTANTS Numeric READ v1,¥2,...4Vn Accesses data created by DATA statements.
n oric array name INPUT #ne,vy,v2,...,¥n Reads coded data from specified file fne. 7 . ceads b1 data froa naned file crested ;
A numeric constant ists of READ #ne,vy,vp,.. .,V eads binary data
oxponantiol ramber with abmluts valua. i tha pange T Umerie constant I ne Transfers control to statement where line 4 R by RITE FILE statements.
3.13152x10-294 to 1.26501x10322 and Is accurate to ne Numeric expression, constant, or varlsble number =ne. NONE
o maximum of 14 decimal digits. — " REM LIST, {ALL } Controls optional source listing. 12
Relational exprossi 17V2"V3-++"*Vnl o Tue t table durin
A sring contant consats f a ctring of 0 to 31070 6t | 0! PP (et e e famion, * "o i :
characters or 0 to 65535 6/12-bit charecters in display String constant R ce f:LA;T Controls optional trace facility. 9
o MARGIN nep Defines a right-hand margin for output to 7 EM TRACE, )m"E
String expresslon, constant, or varieble a terminal.
In Constants ents in program; chy...ch, 3
toger s Simple rumeric variable MARGIN fney,ne; Defines a right-hand margin for output to 7 REM chy. . .chy T o any charaktar. string Whichdoes
n tm Executable statement a specified file. not trigger REM LIST or REM TRACE.
& m Executable statement
MAT m=m Matrix assignment. 8 to the first 7
Decima! Constants stv  String varisble RESTORE s::;i::a::‘:e:d:t:]:z:?ter
MAT my =mp+m3 Matrix addition. 8
i s 20 ov Simple variable MAT m 1x subtracts 8 RESTORE #ne Sets named file to beginning-of-information. 7
= = = ) =m2-m3 Matrix subtraction.
v Varieble identifier (simple, subscripted, numeric, or RETURN Resumes execution at statement following 6
Exponential Constants string) MAT m) =mp*m3 Matrix multiplication. 8 most recently executed GOSUB statement.
inEss snnfss snEss  snEss x Constant, varisble, function, or numerical expression MAT m=(ne)*m ::t::;r:::}:; multiplication by value of 8 SET ey, nez Po?it:ons 2 :0}2 "ﬂ“":,.}“.."{ﬁ ﬁ’;:efef 7
[} Enclosed elements are optlonal. : relative word tocation ¥h'¢ o
the next READ or WRITE statement.
" Decimal digits 1 Onl ! t must be selected. MAT m=INV(m) Inverts a matrix. 8 erenced by ot )
ly one elament must be solected. umber of significant digits for
Exo Exponent MAT m=TRN(m) Transposes a matrix. 8 SETDIGITS ne gz:fu:{fes " s i
° Base 10 scale factor «  Repeat elements as needed.
MAT m=ZER [(ney [,nez]) Returns a matrix of all zeros. 8 sTOP Terminates program execution at places other 3
than the END statement.
String Constants MAT m-mn[(ne;[.nez])] Returns a matrix of all ones. 8 ¢ ;
181,824 000y Writes data in binary format on specified
atring” MAT m-lDN[(nel[,nez])] Creates an identity matrix. 8 WRITE fne, ey, &2 en 'r e. 4
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BASIC FUNCTIONS

BASIC FUNCTIONS (Contd)

Function Meaning Section Function Meaning Section
ABS(ne) Finds the absolute value of ne. 5 TAN(ne) Finds the tangent of ne where ne is an angle expressed in radians. 5
ASC(ch) Returns the ASCII code in decimal of the character in its TIM(x) Returns elapsed time in seconds (x is a dummy argument). 5
ASC(abr) argument. 5

. UPRCS( se) Returns string se with all lowercase letters replaced by their 5
ASL(x) Returns the line number of the statement at which the last terminal uppercase equivalents.
interrupt occurred. 4
USRS Returns the NOS 7-character user name (number). Under NOS/BE this 5
ATN(ne) Finds the arctangent of ne in the principal value range - function returns the string USERNUM.
n/e to + w/2. 5
VAL(se) Converts string se to its numeric value. 5

CHR$(ne) Returns the character with decimal code (ordinal position in the 5
collating sequence) that corresponds to ne.

CLK(x) Returns the time of day in hours and fractions of an hour in a
24-hour scale (x is a dummy argument 5

CLKS Returns the time of day as a string. 5

€0S(ne) Finds the cosine of ne expressed in radians. 5 BASIC CONTROL STATEMENT

COT(ne) Finds the cotangent of ne expressed in radians. 5 BASIC. GO0 Do not execute compiled program.

DATS Returns the date as a string. 5 BASIC(parameter-list)

i i from file

DET or DET(m) Returns the determinant of the matrix most recently inverted by ! omitied Complla source program

¢ AS omitted Source program and data files INPUT.
the INV function, or the determinant of matrix m. 5 AS=0 contain non-ASCII characters.
1 Compile source program from file

ESL(x) l;ﬁgu::; ::; J‘Itr;g" number of the statement that caused the most recent 4 AS Source program and data files contain COMPILE.

g . ASCII characters. )

ESM(x) Returns the error number associated with the most recent program 4 I=lfn Compile source program from file Ifn.
execution error. 8 omitted Do not produce relocatable binary. 3 omitted Read data from default file INPUT.

EXP(ne) Finds the value of e to power of ne. 5 80 7

INT(ne) Finds the largest integer not greater than ne 5 B Write relocatable binary on file BIN. J=lfn Read data from default file 1fn.
Example: INT(S.95)°5 and INT(-5.95)-5. B=lfn  Write relocatable binary on file Ifn. 30 Nodefeult runtime dota file.

LEN(se) Determines current length of string se. 5

L6T(ne) Finds the base 10 logarithm of ne; ne > 0; otherwise an execution BL omitted Suppress page ejects on output listing. WK omitted Write execution-time output on
error will cause the program to terminate. 5 K default output file OUTPUT.

BL Do not suppress page ejects on output ' .

LOC(ne) Returns the current word position in a file. 7 listing. K=lfn  Write execution-time output on default

output file Ifn.

LOF(ne) Returns the length in words of the referenced binary file (ne). 7 DB omitted Do ot activate the debug and trace ) ) )

L0G(ne) Finds the natural logarithm of ne where ne > 0; otherwise an 5 DBeD  foatures. L omitted If b‘i":‘ llotb' "’:“'! "",T"“;j‘{"@?"‘“‘l:
execution error will cause the program to terminate. on default output file e

D8 Same as DB=B/DL. interactive job, suppress compile-time
output.

LPADS(se,ne) ::d:t:%;;ngese out to ne characters by adding spaces on the left 5 DB=0/B Force binary generaticn andfar program

i of L Write compile-time output on file

LTRMS(se) Trims string se of all leading space characters. 5 errors. QUTPUT.

LWRCS(se) Returns a string consisting of the se string value with all 5 DB=0/DL Activate program tracing as controlled Lelfn  Write compile-time output on file Ifn.

y ug lines.
uppercase letters replaced by their lowercase equivalents. n L=0 Suppress compile-time output.
DB=0/ID Activates  generation of  CID

MAX(rey,...,nez0) Returns the maximum element in the list. 5 information.

LO omitted Write source listing on the file

MiN(ney, ... nezp) | Returns the minimum element in the Jist. 5 DB=0/TR Traces all statements regardless of Lo specified by the L parometer.

NXL(ne) Returns the line number of the statement where the program execution 4 REM TRACE debug lines. LO=S
s to resume. DB=TR  Same as DB=B/DL/TR. LO=0  Write object and source listing on the

ORD(se) Returns the decimal code (ordinal position) of a character in 5 file specified by the L parameter.

DB=ID  Same as DB=B/DL/ID.
string se in the collating sequence being used. See appendix A. LO=0/0 Write object listing only on the file
POS(sey, sep,ne) Returns the position of string se; within string se; 5 L specified by the L parameter.
’ position search begins with cgaragter ne. If islnot indicated, € omitted Write compile-time error diagnostics an .
POS(sey, sez) the default is the first character. the file specified by the L parameter. LO=0  Tumn off all list options.
If L=0 then write diagnostics to

RND  or Returns pseudo-random numbers from the set of numbers uniformly 5 OUTPUT.

RND(ne) distributed over the range O < RND < 1.0. For RND, the same PD omitted Use the installstion default print
sequence of random numbers is returned unless the predefined E Write compile time error diagnostics on density on the files specified by the L
sequence is overridden with the RANDOMIZE statement. file ERRS. and K parameters.

If ne > 0, a random nunber sequence {s initialized based on the E=lfn  Write compile time error diagnostics on PD=6  Use & print density of 6 lines/inch on

value of ne and the first number of the sequence is returned. file Ifn. the files specified by the L end K
parameters.

If ne = 0, the next number in the establishi ence of random

nunbers 13 retumed. " TE the  sequcacs vas not peauineely EL omitted Write warning disgnostics and fatal PO Usa o print density of 8 lines/inch

established by an ne > O RND reference, a standard constant fs EL-W  compile-time diagnostics on the file PD=8  on the files specified by the L end K

used to initiate the sequence. specified by the E parameter. parameters.

If ne < 0, the first RND reference initializes a random number ELzF  Write only fatal  compile-time

sequence based on the time of day and returns the first value of diagnostics on the file specified by the PS omitted 1f PD is not specified, use installstion

the sequence. Subsequent ne < 0 RND references return the next E parameter. defeult page size for the file specified

number in the sequence. by the L parameter. If PD Is specified,
use PS=PD*(default PS)/(default PD).

RoFémz) or Finds the value of the first argument rounded to the number of 5 GO omitted If no B parameter is specified, execute

ne, ne) decimal places specified by the second argument. Omission of ne complled program without loading. If B PS=n Uso a pesge size of n lines/page;

rounds variable ne to the nearest integer. parameter is specified, do not oxecute 4<n<32768.
compiled program.

RPADS(se, ne: hi

$(se, ne) ::d:t::;;ngese to ne characters by inserting blanks on the rlqht 5 co Execute compiled program, if o

compilation errors.

RPT$(se,ne) Returns the string created by repeating the se string ne times. 5

RTRMS(se) Trims string se of all trailing space characters. 5

SGN(ne) Assigns a value of 1 if ne is positive; O if ne 1s 0; or -1 if ne 5
is negative.

SIN(ne) Finds the sine of ne where ne is an angle expressed in radians. 5

SQR(ne) Finds the square root of ne where ne 2 0, otherwise an execution 5
error causes the program to be terminated.

STR$(ne) or Converts numeric value ne to string representation. The result is 5

STR$(ne,se) controlled by image string se, if present.

TAB(ne) Moves print 1ine to position ne. Can only be used in PRINT
statement. 7
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BASIC CONTROL STATEMENT PARAMETERS

Compiler Listable Output

BL Burstable Listing Control

omitted

Suppresses page ejects on output
listing.
BL Does not suppress page ejects on

output listing.

E Compile-Time Error File

omitted L parameter file, if no
L file, OUTPUT.

E File ERRS.

E=1fn File 1fn.

EL Error Level Control

omitted or Fatal and warning to
EL=W E parameter file.
EL=F Fatal only to E file.

L Compile-Time List File

omitted Default file OUTPUT.
L File OUTPUT.

L=1fn File 1fn.

L=0 None.

L0 Listing Options

omitted or Source listing on L
LO or parameter file.
LO=S
L0=0 Object listing on L
parameter file.
1.0=0/0 Object listing only on L file.
L0=0 None.

PD Print Density Control

omitted Default on L and K
parameter files.

PD=6 Density 6.

PD=8 or Density 8.

PD

PS Page Size Control

omitted Default.
PS=n (n is 4 < n < 32768)

Compiler Input
AS ASCII Character Set

omitted or
=0
AS Encoded and run in ASCII.

Normal (non-ASCII).

I  Compile-Time Input

omitted File INPUT.
I File COMPILE.
I=1fn File 1fn.

Compiler Binary Output

B

DB

Binary File

omitted or None.

B=0

B File BIN.
B=1fn File 1fn.

Debug, Trace, and Force Binary
Generation and/or Program

Execution

omitted None activated.

DB=0 Debug and trace not activated.

DB Default(DB=B/DL).

DB=0/B Execute normally regardless
of compilation errors.

DB=0/DL Program tracing with REM Trace.

DB=0/1ID Interactive debug (CID tables
and special code).

DB=0/TR Trace all statements.

DB=TR Same as DB=B/DL/TR.

DB=ID Same as DB=B/DL/ID.

Program Execution

AS

DB

ASCII Mode

omitted or Run in normal (non-ASCII) mode.
AS=0

AS Run in ASCII.

Debug and Trace

(see Compiler Binary Output)

Execution Control

omitted Execute without loading
if B not specified.

GO Execute compiled program, if
no compilation errors.

GO=0 Inhibits execution.

Execution-Time Input File

omitted or Default file INPUT.
J :

J=1fn Default file 1lfn.
J=0 None.

Execution-Time Print File

omitted Default file OUTPUT.
K Same as omitted.
K=1fn Default file 1fn.

Print Density Control i N
(see Compiler Listable Output)
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