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Introduction

This booklet serves as a handy quick reference to System
35 BASIC. Its purpose is to remind you of the syntax and
purpose of all the language features while writing prog-
rams. It contains general syntax guidelines, statements,
functions, commands and error messages. ROM statements

are listed after mainframe statements.

This booklet does not provide detailed reference informa-
tion; the Reference Guide contains more details and exam-

ples.
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BASIC Syntax Guidelines

These terms and conventions are used in the syntax listing.

[ ]-items enclosed in brackets are optional unless the

brackets are in dot matrix.

= - all items in dot matrix must appear as

shown.

... - three dots indicate that the previous item can be dupli-
cated.

| - a vertical line between parameters means ‘“‘or’’; only

one of the two parameters may be included.

/ - a slash between two parameters means that either or

both parameters may be included.

character - a letter, number symbol or ASCII control code
(ASCII control codes can be obtained using the
control key); any arbitrary 8-bit byte defined by the
CHRS$ function.

constant - a number within the System 45’s range, such as
2E12, which can’t be altered.

controller address - an integer from O through 7; 0 is de-
fault.

file number - the number in the range 1-10 assigned to a

mass storage data file by an =" statement.

file name - a 1 to 6 ASCII character string with the excep-
tion of a quote mark, colon, ASCII NULL or
CHR$(255).

file specifier - a string expression of the form: file name

[mass storage unit specifier].
formal parameters - simple variables, array identifiers, or

files specified by # file number.
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HP-IB device address - an expression in the range 1-30.

label - a unique name given to a program line. It follows

the line number and is followed by a colon.

line identifier - the line number or label, if any, of a prog-

ram line.
line number - an integer from 1 through 9999.

mass storage unit specifier (msus) - a string expression of
the form -
> device type [select codel. controller address|
9885 unit code [ . unit code] ] ]
The letters specifying the various device types are
T - Tape Cartridge
F - 9885 Flexible Disk
Y - 7905 Removable Platter
Z - 7905 Fixed Platter
C - 7906A Removable Platter
D - 7906A Fixed Platter
P - 7920A Disc Pack

P T

-
-’

name - a capital letter followed by 0 through 14 lowercase

letters, digits or the underscore character.

numeric expression - a logical combination of variables,
constants, operators and functions (including
user-defined functions) grouped within paren-
theses as necessary. However, multiple line user-
defined functions can’t be used in any /O state-

ment.

pass parameters - variables, array identifiers, expressions,

or files specified by #file number.

priority - a numeric expression in the range 1-15.




Basic Syntax Guidelines

protect code - a string expression except one with a length
of 0. Only the first 6 characters are recognized as
the protect code, however.

redim subscripts - numeric expressions separated by

commas and enclosed in parentheses.

scalar - a numeric expression used as a constant in

mathematical operations.

select code - an expression (rounded to an integer) in the
range O through 16. The following select codes are
reserved -
0 - Internal thermal printer
15 - Tape cartridge drive
16 - CRT (9835A); Internal printer (9835B)
string expression - the forms a string expression can have
are text within quotes, string variable, substring,
string concatenation operation - & - and string

function {including user-defined).

subscripts - aninteger used to specify the range of an array
dimension. One subscript is used to specify the
upper bound of a dimension; two subscripts sepa-
rated by a colon are used to specify the upper and
lower bounds of a dimension. A comma is used to
separate the subscripts for each dimension.

text - a string of characters, quoted (literal) or unquoted as
specified.

unit code - an integer from O through 7; 0 is default. The
9885 unit code is an integer from 0 through 3; 0 is
default.

variable - a name which is assigned a value and specifies a

location in memory.
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Statements

file specifier % file number [ . return vari-
able [, protect code] ]

% file number file specifier [, return vari-
able [ . protect code] ]

% file number

4 file number
Opens a data file by assigning a number to it or
closes a data file by assigning * to the file number.
The return variable can be any simple variable. The

protect code is required if the file was protected.

Outputs an audible beep.

= file number
Attaches a 266 byte, semi-permanent buffer from
user Read/Write Memory to the specified file to

reduce mass storage device transfers.

subprogram name [ ‘pass parameter list ! |

Transfers control to a subroutine subprogram.

[selective catalog specifier /msus |, heading suppres-
sion] ]
select code [, HP-IB device address] [ : selective

catalog specifier / msus [ . heading suppression] ]

Outputs information about files on a mass storage
medium. The selective catalog specifier is a string
expression of 1 through 6 characters; only those
files whose names begin with that combination of
characters are catalogued. The heading is suppres-
sed if the value of the numeric expression rounds to
1. The second syntax directs the catalog output to
the specified device.




Statements

[ file number]
Provides verification that the information being
stored on a storage medium is identical to that in
memory. This verification may be specified for a
certain file only. It also forces the output of data if it
is not buffered.

[# file number]
Deactivates a previous corresponding -

tatement, either general or for a specified

file.

litem [, item...]
Dimensions and reserves memory space for the
specified simple and array variables — numeric and
string — in a ‘‘common’ memory area, allowing
values to be passed to subprograms or to other
programs. F .

or i can pre-
cede one or more numeric variables to specify pre-

cision.

source file specifier 1! destination file specifier
[. protect code]

Copies a .file from one location to a previously un-
defined file. The protect code is used only if the

source file is protected.

file specifier, number of defined records
[. record length]
Establishes a data file of the specified size (in bytes)
and places an EOF mark in the first word of every

record.
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T+ constant or text [, constant or text...]

Provides constants and quoted or unquoted text

from which ‘and #il obtain values
for numeric and string variables. It can’t be exe-

cuted from the keyboard.

Cancels any i statement previously

executed.

Prevents the following math errors from halting
program execution by providing default values for
out-of-range results which occur in computations or
assignments. The default values are -

Error (Number) Default Value

32767 or —32768
+ or —9.99999E63
+ or —9.99999999999E99

Integer precision overflow (20)
Short precision overflow (21}
Real precision overflow {22)

Intermediate result overflow (23)
TAN(N*P1/2), N:odd integer (24)
Zero to negative power (26)

LGT or LOG of zero (29)

Division by zero {31)

XMOD Y,Y=0 (31)

+ or —9.99999999999E511
9.99999999999E511
9.99999999999E511

—9.99999999999E511

+ or —9.99999999999E511

0

subprogram name [ :{formal parameter
list 7 ] = numeric expression
~l subprogram name % [ iformal parameter

list ¥ ] = string expression

-t



Statements

' subprogram name | ‘formal parameter list ]

isubprogram name [ ‘formal parameter list ! ]

Defines a single-line function (first two syntaxes),

or, with =

and 1, a multiple-line

function subprogram (second two syntaxes).

Sets degree mode for results and arguments of

trigonometric functions.

item [, item...]
Declares the number of dimensions and the
maximum number of elements in each dimension
for the specified real precision array variables and
ititialize all elements to 0. It is also used to define
the maximum length for the specified simple and
array string variables, declare the number of di-
mensions and maximum number of elements in
each dimension and initialize all strings to the null

string.

Deactivates any i+ i # interrupt declarative
so that pressing that key has no effect on current
program control, but the interrupt is recorded by

the computer.

[display list]
Causes the items specified in the display list to be

displayed. The items can be variables, expressions,

, and !, separated by commas or semico-
lons. Multiple-line user-defined functions cannot be

specified in the display list.
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[ “prompt ", ] string variable

Allows the stored value of a string variable of up to

160 characters in length to be altered. &
be executed from the keyboard.

Reactivates any <% # interrupt declaratives

that were previously deactivated by

Any pending interrupts are executed.

Is the last (highest numbered) statement in a main

program and terminates program execution.

! number of digits
Sets fixed mode for output of numeric values and
specifies from 0 through 12 digits to the right of the

decimal point.

number of digits
Sets floating point mode (scientific notation) for
output of numeric values and specifies the number
of digits to the right of the decimal point in the
range O through 11.

Is the last line in a multiple-line function subprog-

ram,

loop counter = initial value final value [
increment value]

Defines how many times a FOR-NEXT loop is to be
executed. The loop counter must be a simple vari-
able. If no increment value is specified, it defaults to

1.
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Statements

i file specifier [, line identifier[ , execution line iden-
tifier] }
Loads into memory a program saved with the
statement, or any string data file consisting
of valid BASIC statements. When the first line iden-
tifier is specified, the program is renumbered so
that it begins with the line number of the specified
line. The second line identifier specifies where

execution is to begin. |

LI line identifer
Transfers program control to the subroutine begin-
ning at the specified line in the current program
segment.

line identifier
Transfers program control to the specified line in

the current program segment.

Sets grad mode for all results and arguments of

trigonometric functions.

numeric expression ! - "l line identifier

- numeric expression i+t il executable statement

Provides conditional branching. If the numeric ex-
pression is evaluated as true, execution is transfer-
red to the specified line or the statement is exe-

cuted.

- image format string

Is used with | and specifies output

format: numeric and string field specifiers, blanks,

L]
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and carriage control. The image format siring is a

list of field specifiers; it is not enclosed in quotes.

Field specifiers must be separated by a comma, @

or slash.

Below are the image symbols and uses. (N} preced-

ing a symbol means that it can be replicated.

Carriage control
Carriage control

Carriage control

Image
Symbol Purpose Comments
{N) = |Blank Can go anywhere
" " | Text Can go anywhere
(N) 1 | Digit Fill = blanks
(N) Digit Fill = zeroes
(N) :# | Digit Fill = asterisks
Sign Gt G et
Sign 7 or e
______ Exponent Format = ESDD
Radix Output “*. "’
Comma Conditional number separator
------- Radix Output ““,
Decimal point | Conditional number separator
Characters Strings
Replicate For specifiers, not symbols

Suppress CR-LF
Suppress LF
Suppress CR

Compact Strings or numerics
Delimiter
{N) . | Delimiter Output CR-LF
Delimiter Output FF
11




Statements

[

mass storage unit specifier [, interleave
factor]
Enables an unused mass storage medium to be
used by establishing physical records and main and
spare directories. A used medium can also be re-
initialized; in the process, it is cleared of all informa-
tion it contains. The interleave factor, an integer
from 1 through 10 defines number of revolutions
per track on the HP'9885 Disk; 7 is the default

value.

[ ["prompt”, Jvariable name [, [ "prompt ", ]
variable name...]

Allows values to be assigned to variables from the
keyboard during program execution. It can’t be
executed from the keyboard.

numeric variable [ ‘subscripts ' ] [ . numeric

variable [ ‘subscripts © ]. ...]
Dimensions and reserves storage space for integer

precision variables — simple and array.

variable [ = numeric  variable...]
= numeric expression

] string variable [ = string variable...] = string ex-
pression

Assigns a value to a variable or variables.

file specifier [ . line identifier [, execution line iden-
tifier] ]

Loads into memory a program saved with =%k,
or any string data file consisting of valid BASIC
statements, without destroying the values of vari-
ables. If one line identifier is specified, the loaded

program is renumbered so that it begins with the

\ 12
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number of the specified line. The second line iden-

tifier specifies where execution is to continue.

¥ [ “prompt 7 , ] string variable
Allows any combination of characters to be as-
signed to a string variable during program execu-

tion. It can’t be executed from the keyboard.

_ifile specifier [, execution line identifier]

Loads back into memory a program stored with

., destroying any lines in memory. The

execution line identifier specifies where execution

is to begin.

file specifier
Loads the specified binary file into memory without
altering any other binary routines already in mem-

ory.

file specifier

Loads SFK definitions from a file stored with

Y. Program lines in memory aren’t af-

fected.

= mass storage unit specifier
Specifies the standard (default) mass storage de-
vice. Valid specifiers are listed in the Syntax
Guidelines of this booklet.

I array variable = [ fredim subscripts : ]

Assigns the value 1 to every element in a numeric
array. A new working size can be specified with the

redim subscripts.

‘1 result array = operand array
Copies the value of each element in a numeric

array into a second numeric array.

13




Statements of columns of the first operand must equal the number

T result vector = _7 I operand matrix of rows of the second.

m oy
(TVRT Y

Finds the sums of the elements of the columns of a

I result array == operand array operator operand array

1!

numeric matrix and stores them in a vector. Performs an arithmetic or relational operation on

1A

! i i ments of two numeric arrays; the
I result array * function operand array corresponding ele ys;

i : result becomes the value of the corresponding
Evaluates each element in the operand numeric

in th It array. The following operators
array by the specified system function; the result element in the resu y g

becomes the value of the corresponding element in are allowed —

- (multiply), e, ) e e s or

mmmiy m

the result array. The, function can be any single-

!

argument system function. [ array variable [, or; [array variable...] ]

!

i ] i ifi dard printer.
! matrix name = [ i redim subscripts ! ] Prints the specified arrays on the standard p

m

Establishes an identity matrix: all elements equal

'

file number|[. defined-record num-
0 except the main diagonal (upper left to lower

iable[ , array variable . ...] [ 1
right} which all equal 1. A new working size can be ber]: array variablel . array

i i lements of the specified arrays
specified; it must have 2 dimensions. Records all of the ele p

onto a mass storage medium. i causes an
array variable numeric expression to be printed after the data.

Assigns the value of the expression to every ele-
ment in a numeric array. ET

array variable [ ' redim subscripts ][ . array

variable[ i redim subscripts ]. ...]
array variable [ ‘redim subscripts 1[. ar-

Specifies that values for all the elements in an array
i Variabl?[ redim subscripts 1 ]. .. ] E" or arrays are to be read from a statement or
Allows values to be assigned from the keyboard to E' ] statements which specify the values. A new working
the elements of an array during program execution. E'—‘ 3 size can be specified for any of the arrays.
A new working size can be specified for any array. )
result matrix = operand matrix E‘ i ‘ file number[. defined record
Establishes a square matrix as the inverse of the Ea number] ! array variable [ :redim subscripts : ] )
specified square matrix. E‘ = [. array variable[ ' redim subscripts 7], ...] ] ‘

Reads values for the elements of the specified ] .
{ result matrix = operand matrix 1 * operand matrix 2 K N | arrays from a mass storage medium. A new working -

Multiplies two numeric matrices together. The number = 4 a size can be specified for any of the arrays.

14 E-3 15
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Statements

7 result vector : operand matrix
Finds the sums of the elements of the rows of a

numeric matrix and stores the sums in a vector.

result array

operand array operator ' scalar

result array scalar : operator operand array

Performs an arithmetic or relational operation on

each element of a numeric array using a constant

scalar (numeric expression); the result becomes the

value of the corresponding element of the result

array. The following operators are allowed —
L L e = b o

result matrix operand matrix
Establishes a matrix as the transpose of a specified
matrix (rows become columns, columns become

rows). A matrix can’t be transposed into itself.

array variable [ “redim subscripts i ]

Sets all elements in a numeric array to 0. The array
can be redimensioned.

" loop counter
Is the Iast.statement of a FOR-NEXT loop and
causes the loop counter to be incremented and
tested.

Cancels all tracing operations.

file number

Deactivates a corresponding statement.

Cancels any condition currently ac-

tive.

-3
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# key number

Deactivates a corresponding &/ state-
ment; pressing the key then has no effect on prog-

ram control.

file number :line identifier

file number line identifier
file number :_ subprogram name
Declares a branching that is to occur when an EOR

or EOF mark is encountered during a & & 1# or

: operation to that file so that the
condition can be serviced. It also forces serial mode
[/0 for that file. No parameters can be passed to

the subprogram when . is used.

line identifier
line identifier
subprogram name
Prevents some recoverable program execution er-
rors from halting execution by causing branching
when an error occurs and suppressing the normal
error process. No parameters can be passed to the

subprogram when is used.

numeric expression i line identifier list

Accesses any one of one or more subroutines in the
current program segment based on the value of the
numeric expression. A value of 1 corresponds to
the first line identifier in the list, 2 to the second,

etc.

numeric expression line identifier list
Transfers program control to one of one or more

statements in the current program segment based

17




Statements

on the value of the numeric expression. A value of
1 corresponds to the first line identifier in the list, 2

to the second, etc.

key number [, priority] line identifier

key number [ , priority] i=/ line identifier

key number [, priority] subprogram
name

Allows any SFK to.be used for program control.
When an SFK is pressed during a program and an
I B # statement has been declared for it, the
specified branching occurs if the specified priority is
higher than the current system priority.

or
Allows the default lower bound of arrays to be
specified as 1 rather than O. :
can be declared for documentation purposes since
it is default at power on. The
statement must be before any , , ,

=T and statements.

Sets the ‘computer to the overlapped processing
mode allowing computation and multiple /0

operations to occur simultaneously.

Suspends program execution. It can’t be executed

from the keyboard.

[print list]
Prints the items specified in the print list on the

standard printer. The items can be variables, array

18
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identifiers, expressions (excluding multiple line

user-defined functions), 7, TR G , and

-, separated by commas or semicolons.

select code [, HP-IB device address]
Defines the standard print all device used when

print all mode is set.

+ file number; data list [ =1

= file number

¢ file number. defined-record number [; data
list{. =ii]]
" file number, defined-record number

Records values onto the specified file. In serial

access mode, recording starts at the beginning of
the file or after the last data item accessed. In
random access mode, with the defined record
number specified, recording starts at the beginning
of a defined record. The data list can include

variables, constants and literals, separated by

commas. causes an EOF to be printed after
the data. When the data list is omitted in random

mode (4th syntax) an EOR is printed in that record.

line identifier [ ; print using list)

= image format string expression [ ; print
using list]
Allows the exact form of printed output to be
determined by the image format string. The print
using list can contain variables, array identifiers and
expressions, separated by commas or semicolons;
each item must correspond to an appropriate field

specifier in the image format string. The line

identifier must refer to an | statement.

19




Statements

select code [, HP-IB device address]
[. ¥ 17T number of characters per line]
Defines the standard printer for the system. The
s 16 through 260 characters;
80 is default unless the internal printer is specified

range of the

in which case it is 16.

file specifier, protect code

Guards a file against accidental erasure. The
protect code is any valid string expression except
one with a length of 0. Only the first 6 characters

are recognized.

file specifier{ , protect code]
Erases the specified file from the storage medium.
The protect code is allowed only if the file was

previously protected.

Sets radian mode for all results and arguments of

trigonometric functions.

[numeric expression]

Re-evaluatés the random number seed.

“variable name [ , variable name, ...]

Specifies variables for which values are to be

assigned from a i statement. It can’t be

executed from the keyboard.

¥

)|
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4i. numeric variable [

file. In serial access mode, reading starts at the
beginning of the file or after the last data item
accessed. In random access mode, with the defined

reord number specified, reading starts at the

can also
be used to reposition the data pointer by omitting
the variable list in random mode. The variables in

the variable list must be separated by commas.

subscripts ' ] [. numeric

variable [ " subscripts ' ]. ...]
Dimensions and reserves storage space for
non-subscripted and array variables and declares

them as full precision.

array  variable subscripts ! {. array

variable :subscripts i, ...]

Allows a new working size for an array to be
defined. The total number of elements can’t exceed
that originally declared. The number of dimensions

can’t change.

1 [any combination of characters]

Allows insertion of non-executable remarks into the
listing of a program to provide documentation and

make the program easier to follow.

old file specifier new file name [. protect

code]

Allows any file to be given a new name. The protect

code is used only if the file was previously

file number ;| variable list

;' ( ,7
file number . defined-record number [; variable E l 3 protected. F
list] J -
Retrieves values for variables from the specified E‘] = f
E<3 1
1 20 21
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Statements

file specifier [ . protect code] [, beginning line
identifier [ . ending line identifier] ]
Allows a program to be written into a file that had
been created with without purging the file
first. The protect code is used only if the file was
previously protected. When no line identifiers are
specified, the entire program is saved. When one
line identifier is specified, the program is saved
from that line to the end. When two line identifiers

are specified, that block of lines is saved.

file specifier [ . protect code]
Allows a program to be written into a file that had

been created with = 7 i+ without purging the file

first.

[line identifier]
Repositions the DATA pointer to the beginning of

the specified ! statement, or at the lowest

numbered i ~ statement in the current program

segment if one isn’t specified.

Re-enables live keyboard capability previously
disabled with SilLimFE I LT ! L

numeric expression

' string expression

! with no expression is the last line

executed in a subroutine and transfers control back

to the line following the i statement.

i is also used with [

to specify the

momomom
. PR} .y
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value to be returned to the calling program and to
transfer control back to the statement which refer-

enced the subprogram.

111 [mass storage unit specifier]

Rewinds the tape to its beginning. It is ignored if the
mass storage unit specifier does not specify a tape

cartridge.

file specifier [, beginning line identifier [. ending
line identifier] ]

Lists and records all or some of program lines in
memory into a data file. [f one line identifier is
specified, the program is saved from that line to the
end. When two line identifiers are specified, that

block of lines is saved.

L [line identifier [, line identifier] ]

Prevents selected lines or an entire program from
being listed; an asterisk appears after the line
number replacing the line in the listing. If one line
identifier is specified only that line is secured. If two
line identifiers are specified, that block of lines is

secured.

Cancels the effect of any previous %
statement and sets the computer to the serial

processing mode.

numeric variable [ subscripts i ] [. numeric
variable[ ' subscripts ¥ ], ...]

Dimensions and reserves storage space for simple
and array variables and declare them as short pre-

cision.




Statements

s

back to the calling program before

executed.

“Computer

Sets standard mode for output of numeric values. hluseum

wom

Disables live, interactive keyboard operatio

m.

mmf!\l!’

Terminates program execution and sets the a program is running.

program pointer to the lowest-numbered line. It " [beginning line identifier [, ending line

can’t be executed from the keyboard. identifier] ]

file specifier Traces program logic flow in all or part of a

Stores all program lines and binary routines in program. When one line identifier is specified,

memory into a program file on the specified mass tracing begins after that line is executed. An ending

storage device. line identifier causes tracing to stop after that line is

m

executed.
file specifier E
Stores into a special file the entire contents of user :
Read / Write Memory with the exception of the files E 3 Traces all program logic flow and variable
table. It can’t be executed from within a [« 3 assignments. It is like executing both TH it and

subprogram.

- EL M file specifier E 3 : +[beginning line identifier
Stores into a special file all user binary programs in : [, ending line identifier] ]
memory. E 3 Monitors value changes of all variables in a

specified program segment, or throughout the

" file specifier

Stores all SFK typing aid definitions into a special entire program. When one line identifier is

TR TR T TR

. specified, tracing begins after that line is executed.
key file.

An ending line identifier causes tracing to stop after

subprogram name [ 7 formal parameter list * ] that line is executed.

[s the first line of a subroutine subprogram.

[line identifier[ . numeric expression] ]

Causes execution to halt before a specified line is E -

Mmoo

[s the last line in subroutine subprogram and executed a certain number of times. If no ;)

transfers control back to the calling program.

parameters are specified, execution stops after the -

statement and the next line to

m om

T A

Transfers control from a subroutine subprogram be executed is displayed. If just the line identifier is

TRV TR TR TRV ¥

m

1 24 25

wt




Statements

|
B3 Mass Storage ROM
specified, execution stops just before that line is E: 3 Most of the Mass Storage statements and commands are
E

executed. If the numeric expression is specified, it is included in the mainframe. Additional statements that are

rounded to an integer N. Execution stops at the line enabled by the Mass Storage ROM are listed here.

before it is executed the Nth time. E‘ ]

- TL. file specifier, number of records

variable list o

¥
Monitors value changes of selected variables; the E' X Creates a binary data file of the specified length.

trace output indicates the new value of the variable

file specifier [, protect code] integer array iden-

and in what line the:assignment occurred. The B tifier

E|
variable list can contain 1-5 variables and array B3 Stores the numeric or string array into the specified

identifiers separated by commas. B binary data file at DMA speed.
number of milliseconds - file specifier [, protect code] integer array iden-

Causes the computer to wait the specified amount tifier

of time after each line which causes a trace printout. E ' 3 Reads the specified array from a binary data file at

The range of the numeric expression is — 32 768 E“ 3 DMA speeds.

E«3 Plotter ROM

« [Xtic spacing, Ytic spacing[, Xintersection

through 32 767, a negative number defaults to 0.

Disables a previous | vk i ] 7 k4 and k3
P T ‘ Yintersection[ . Xmajor count. Ymajor count
returns the keyboard to normal mode. (7 !

[, major-tic size] ]]]

Draws a pair of axes with optional (linearly spaced) tic

g
E 3
Sets the keyboard to typewriter mode. E« 3 marks.
number of milliseconds E‘] i F[Xmin, Xmax, Ymin. Ymax]
Causes program execution to delay approximately ] Defines the soft clip limits. Omitting the parameters
the number of milliseconds specified before it E'] E allows any two diagonal corners to be digitized.
continues. The range of the numeric expression is E‘I E height [ . aspect ratio]
— 32 768 through 32 767; a negative number 4
defaul 0 x4z Specifies the size and aspect ratio of characters [- ;
tsto V. F
et i! 3 used in labels. The height defaults to 15/ 4.54. The -
l aspect ratio (width / height) defaults to 9./ 15. -
E“I E
E- 3
1 26 27
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Plotter ROM

& Xvariable, Yvariable[.Z pen status string
variable]

Returns values to the specified variables indicating
the coordinate values of the cursor’s location and
the pen status. For the pen status, ‘0’ indicates up,

‘1" indicates down.

Xvariable, Yvariable[, pen status string
variable]

Pauses program execution and allows you to repos-
ition the cursor; execution is resumed by pressing
the CONTINUE key, any SFK or the STEP key. The
values of the cursor coordinates are assigned to the
variables. Pen status is assigned to a string variable;

“1” for down, ‘0" for up.

. Xcoordinate, Ycoordinate
Drops the pen and moves it to the absolute X,Y

coordinate position which is specified.

Draws a box around the current clipping area.

‘+ [distance]

Clears the incremental plotter by advancing the
paper. The distance value specifies how many mil-
limetres of paper to eject on certain printers; it has
no effect on the 9872A.

[Xtic spacing. Ytic spacing[. Xintersection
Yintersection[ . Xmajor count. Ymajor count[, tic
size] 1] ]

Can be used as an alternative to the !

statement and is used to draw a full screen grid.

1 28
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Is used like th

Is used like the

I Xincrement, Yincrement[. pen control]
Allows incremental plotting from the last plotted

point. The pen control is the same as for th

statement.

list

" statement and draws labels
on the plotter. The label is terminated on CHR$(3).

: image specifier ; list

RN i statement and
draws formatted labels on the plotter.

~ angle

¢ Xcomponent, Ycomponent

Specifies the angle at which subsequent labels will
be drawn. The angle specifies counter-clockwise
rotation of the label from the positive X-axis in
current angular units. The angle specified by the
second syntax is a vector plotted such that the
Xcomponent equals the run and the Ycomponent

equals the rise.

Allows you to draw all keyboard alphanumerics and

symbols by typing them in on the keyboard.

7 [Xmin, Xmax. Ymin, Ymax]

Defines the hard clip limits. The units are expressed
in millimetres with the origin at the lower left
physical limit. When the parameters aren’t
included, the lower left and upper right corner
points can be digitized.

- id number [, length]
Selects one of several solid or dashed line types.

29
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Plotter ROM

The range of the id number is 1 through 10; 4 is the
default length.

o [Xmin, Xmax, Ymin, Ymax]

Sets the area that ZHii will fill or =i will
map to. The units are expressed in GDU’s. The
lower left and upper right corner points can be
digitized if the parameters are not included.
LIJUFTE also invokes soft clipping at its
boundary.

%5 origin position

Sets the label origin position which determines
where any subsequent labels are drawn relative to
the current pen location. The range of the origin

position is 1 through 9.

Xcoordinate, Ycoordinate
Lifts the pen and moves it to the absolute X,Y coor-

dinate position which is specified.

X.Y
Sets millimetres as user units and defines the origin.
The origin is offset from the lower left !
point (Xmin,Ymin) by the specified X, Y amounts.

* angle

Xcomponent, Ycomponent

Sets the angle of rotation for relative and
incremental plotting. The first syntax specifies
counter-clockwise rotation from the positive X-axis
in current angular units. The second syntax
indicates the angle by specifying a vector in which
the Xcomponent equals the run and the
Ycomponent equals the rise.

1 30
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{ pen number
Specifies the pen to be used. 0(zero) specifies re-
turn all pens to their holders on the 9872A.

Lifts the pen.

Xcoordinate, Ycoordinate[ . pen control]
Provides absolute data plotting and pen control.
The pen control defaults to one and operates by the

following conditions:

odd —  drop pen
even — lift pen
positive — pen change after motion
negative —  pen change before motion

code[, HP-IB device ad-
dress]. ]plotter id string[ . step size[. number of
pens| . pen offset] , pen selectid] ]]1]

Defines where all plotter operations will be di-
rected. The allowable plotter id strings and their
default select codes are —

S (7.5)

' (5) |

T select code[ , HP-1B device address] .
Sets the specified device to an inactive state.

select code[ . HP-IB device address]
Declares the specified device to be the active plot-
ter.

t.% Xcoordinate value, Ycoordinate value[. cur-

sor type]
Moves the cursor to the specified absolute position.

31
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Plotter ROM -3 [0 ROM

The cursor type is allowed for compatibility with B« The following list presents a concise, formal syntax defini-
B . = tion for all of the [ /O ROM statements and functions.
E-3 .

[ . pen control] ) Conventions and Terms

graphics on the HP System 45.

" Xrelative coordinate. Yrelative coordinate

Allows relative plotting from the last absolute plot-

All items in dot matrix must appear

ted point which is used as the origin. The pen con- exactly as shown
1T statement.

trol is the same as for the F

: [ 1 : [tems within square brackets are

Xmin. Xmax, Ymin, Ymax .

| optional unless the brackets are also

Sets user definable units which are mapped onto . .
in dot matrix.

the i i o rectangle.
A vertical line between two items

reads as ‘‘or’’; only one of the two

Sets graphic display units (GDU’s) as the current items may be included.

units.
Three dots indicate that successive
parameters are allowed, when each is

Sets user defined units (UDU’s) as the current units.
separated by a comma.

Xmin, Xmax. Ymin, Ymax {} : When more than one item appears in

an item list with no separators,
in X,Y directions to fit into the plotting area defined

) individual items are within braces.
by the L.l H7TE statement or by the default

(LIMIT). source|dest: sclstring variable|numeric array
isclisc,dalhpa|—isc|—isc,da|—hpa
interface select code
Three or four digit HP-IB device bus address

sequence {for example 705,712,1014, etc.)

Sets the soft clip limits equal to the hard clip limits.

Xvariable, Yvariable[, $ pen status string

variable] See the description of da below for rules

o
¥

Returns the coordinate values of the last plotted or regarding the use of secondary commands.

moved-to point. One or two digit device address sequence

(i.e.,5,12,03) separated by commas. Note

E-
B
E
E
3
E
E
E
E
Defines an area that is stretched or shrunk equally &K
E
E
E
E
E
E
1
13

|
|
|
|
|
|
|
|
|
!
!
|
]

that a secondary command sequence can

1
E |
E |
|
E
|
2
E |
|
E
E
3 s
3
3
1
|
qd
E |
|

I
Bee
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[0 ROM l“ exp
follow any device address. The secondary £ This function returns the binary complement of the
command sequence is set off from the value specified by exp. R
Loy fops
device address by a decimal point and !‘* expl.exp2 ‘,‘rhm;t:y;l
terminated by a secondary command >31. !- This function returns the binary EX " of
The entire device address and secondary E‘ the values specified by exp 1 and exp 2.
command expression is limited to twelve ‘ .
. expl.exp2:
digits. y
e . This function returns the binary INCLUSIVE OR of
transfer: [type] [LiZiris {image} ]| [type] ‘
i e ! the values specified by exp 1 and exp 2.
Etype: itfrl{htfr} N |tfr ‘ “exp 1. {exp 2}|{string exp}
N: Byte or word transfer count This function returns a value of 1 or 0 as follows:
type: itfr|htfr|tfr
. e . ®*When exp 2 is a numeric expression, a 1 is returned
itfr: {E]#} T (Byte or word interrupt
when the bit position of exp 1 that is specified by
handshake) 91sal
htfr: (B4} {THD|DME) (Byte or word fast expeisa .
handshake or direct-memory access) ‘ ®*When a string expression is specified, it is used as a
thr: 1% (word handshake) : mask for testing the bit pattern of exp 1. A 1 is
list:

returned when the string mask matches the bit pattern

variable names of exp 1. Any character of the mask that is nota i or

array identifiers

numeric expressions

string expressions B EREELE []isc

This statement enables the specified interface card to

Syntaxes generate end-of-line program interrupts. The 1
_____ isc CONTROL MASK word is stored into the interface’s

This statement is used to reset the interface functions

of all HP-IB devices on the bus and return control to

R5 register by the CARD ENABLE statement. If the isc
is negative, the CONTROL MASK word is not stored

in the R5 register of the interface. . .

Ban B &' a. a a.

the System 35 if it is system controller.

-

exp 1, exp?2

This function returns the binary AND of the values This statement has four effects depending on the

m

specified by exp 1 and exp 2. manner in which the select code is specified:

VU T VR VR Y VIRY VIR T VAT VARV VRNV VIR T VAR T VARV VIRNT VIR TRV VIRNT VIRNT VARNT VERNT VARV VARR Y VIRNT VIR VRNV VIRR"

T
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1,0 ROM

® |f the select code of a non-HP-IB type interface is
specified, the Reset bit (bit 5) of the interface control
register (R5) is set true (logical 1).

® If the select code specifies an HP-IB interface with no
device addresses, a Device Clear (DCL) message is
sent.

® If the select code specifies an HP-1B interface and one
or more HP-IB device addresses, the specified devices
are sent a Selected Device Clear (SDC) message.

® If the negative select code of a 98034A interface is
specified (i.e. RESET-7), those devices addressed to
listen from a prior bus configuration are sent a
Selected Device Clear (SDC) message.

This statement forces buffer reclamation for simul-

taneous input and output operations.

da3...]]
This statement allows HP-IB data transfers not involv-
ing the System 35 to take place on the bus. If the
TALK address parameter is excluded, the System 35
is assumed to be the talker; if the LISTEN address
parameter(s) is excluded, the System 35 is assumed to
be the listener. When the System 35 is not involved in
the transfer, an end-of-line program branch is re-
quested (if enabled by an ON INT statement) when
the data transfer is complete.

-7 isc; bit mask

This statement establishes an end-of-line branch mask

word. The numeric or string expression specified for
. 36

the bit mask is converted to a 16 bit integer: bits set in
the integer enable the corresponding end-of-line
branch conditions from the interface. The string ex-
pression form of the bit mask consists of : and &

characters.
dest; mode{, string [, parity] }|{[. string],
parity}
MEHT dest; mode, exp 1

‘exp 2 [, parity]

This statement establishes a conversion table and op-
tionally generates and checks parity for 1/ 0O opera-
tions. The string specified indicates the conversion
table to be used.

The mode parameter is a string expression, specified

as follows:
® | — input only conversions
® i — output only conversions

1 — the conversion table specified is used for input,

and an inverse table is generated for output.

® ;1 — the conversion table specified is used for out-
put, and an inverse table is generated for input.

The parity parameter is a numeric value specified as

follows:

® 0 — Parity bit is always reset (0).
® 1 — Parity bit is always set (1).

® Even value {=0) — Even parity is generated and
checked.

® Odd value (= 1)- Odd parity is generated and
checked.

37




10O ROM

Single character conversions can be specified by the
CONVERT...TO...

statements can be executed, and their values are

second syntax, Successive
placed in the appropriate position of the conversion
table generated by the first CONVERT...TO.. state-
ment for that select code.

-1 dest: mode

This statement turns off conversions previously

specified for the dest parameter.

This function returns the decimal equivalent of an

octal number ranging from — 177777sto + 177777s.

[2] NTOF {sch{Etype} [0 Cmii |
age]; enter list
This statement is used to initiate a transfer of data into
the specified list. If WHS is not specified, 8 bits are

im-

source [ = 10 image]: enter list

transferred at a time. Two basic syntaxes are available

as shown above, with parameter meanings as follows:

-~ — This E)ptional keyword is used for internal
transfers only. Specifying BYTE causes one
byte per word to be transferred from the
source string or array, whereas omitting BYTE
causes two bytes per word to be transferred

from the source string or array.
image — valid input IMAGE specifiers are:

Numeric freefield input using a decimal point
radix symbol. Leading spaces are ignored,

non-numeric characters are delimiters.

1 38
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oo f"i
' Y Y a. .8 P
W W W W U o uw

momomomommoWmom
—'—‘.—-—‘—-—-—.-—‘Q—-.‘.____._____v

m
(TYRT VIR VIRV VIRT VIRT VN7 VIRV VIRNT VIRV V! VIRV VRt o)

M oMWW
"—-—'
w w

I_

i Numeric freefield input using a comma for the

{n}H Numeric input of {n} characters per data item
with a decimal point radix symbol. Non-
numeric characters are counted but not en-

tered.

Numeric input of {n} characters per data item
with a comma radix symbol. Otherwise identi-
cal to .

Binary input of 8 bits per numeric or numeric

array variable.

Binary input of two 8 bit bytes per numeric or
numeric array variable. The first byte received
becomes the 8 most significant bits of the var-
iable.

Binary input of 16 bits per numeric or numeric

array variable.

Forthe &, v, and i specifiers, if the input variable is a full

or short precision real variable, the incoming binary value is

converted to the appropriate data type.

String variable freefield input with a line-feed
delimiter. Carriage-returns not immediately
followed by a line-feed are entered into the
string. Input to a variable terminates with a
line-feed or when the dimensioned string

length is exceeded.

)

String variable input of {n} characters.

39




1/0 ROM
{n}x Causes {n} input characters to be skipped.

{n}- Causes all characters up to the next {n} line-
feeds to be skipped.

Causes line-feed to be canceled as terminator,
and must appear before any other image
specification in the image list. Data entry ter-
minates with the last item in the list or EOL.

Cancels the HP-IB EOI as a terminator and
must appear before any other image specifica-
tion in the image list. Data entry terminates

when the last item in the enter list is received.

Cancels both EOI and line-feed as ter-
minators, and must appear before any other

items in the image list.

{n}® i Items or groups of items enclosed in parenth-

eses are replicated {n} times.
enter list - Allowable items in the enter list include:
e Full precision variables
® Short precision varijables
e String variables
e String array variables
e Full or short precision numeric arrays
e Integers

The optional form SENTER specifies sequential
execution of the ENTER statement with respect to

' 40
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TR TR TR T VARV VIRV VARV VIRRY TRRRT VIR VRNV VIV VARV VRNV TRV TV V]
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other SENTER and SOUTPUT statements when the
program is the OVERLAP mode of execution.

sC; expression
This statement provides the capability of sending a
data byte in HP-IB Systems with EOI asserted.

Bl isc [ {sequence[, delay]}|delay]

This statement replaces the default carriage-return
line-feed that is sent for the .. image specifier of the
OUTPUT image reference with the specified sequ-
ence. The delay parameter specifies the milliseconds
of delay before initiating another line of output. The
EOL sequence can be specified by either a string vari-
able or expression.

Lisc !
This function returns a value of 1 when the specified

interface is ready: a O indicates the interface is busy.

W lisc

This function returns the state of the interface status
line: a 1 indicates the peripheral is operational, a 0

indicates an error condition.

This function returns the ASCII or non-ASCII value(s)
of the key(s) pressed on the System 35 keyboard
when the ON KBD function has been enabled.

This function returns the state of the last bit shifted or
rotated out of the word specified in the ROTATE or
SHIFT binary functions.

. sC
This statement puts the specified HP-IB devices back

41
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170 ROM

#isc [, priority] i:4

{line identifier}

into their local state. Local Lockout is not cancelled. Ei_a This statement enables end-of-line program branches
: for the specified interface. The priority parameter sets

-l dsc E‘. b the priority level for the end-of-line branch, and the
This statement puts all devices on the bus back into E.‘ | system priority level is set to the level of the end-of-
their local state and cancels an existing Local Lockout ‘ line branch for the duration of the subroutine. Prog-

state. E g ram transfer is to the subroutine at the specified line
- s E.' F | identifier.

This statement sends the Local Lockout message, E" isc [ priotity] 7 fline identifier)

which prevents an operator from returning a device to This statement enables end-of-line program branches

H -
local control from its front panel. The System 35 must E ' for the specified interface. The priority parameter sets

be the active controller to execute the LOCAL the priority level for the end-of-line branch. System

LOCKOUT statement.

priority is not redefined, and program transfer is to the
specified line identifier.

mrpm

i i tal resentation of a de- -
This function returns the octal repre ST [priotity] {line identifier} [ ]

This statement activates the character buffer for entry
of keypress data from the System 35 keyboard. The
live keyboard mode is disabled.

m
Ny

cimal number ranging from — 6553510 to + 6553510.

i

v isc
This statement cancels the ON INT condition for the

specified interface.

S

1 {dest} {transfer} : data list
This statement transfers data in the list to the specified

destination. ltems in the data list are separated by

commas or semicolons and include:

This statement deactivates the character buffer and
the peripheral keyboard mode. The live keyboard

mode is re-activated.
o Full précision variables
""" #isc [, priority] T {label}

This statement enables end-of-line program branches o Short precision variables

for the specified interface. The priority parameter sets o String variables

the priority level for the end-of-line branch, and the

m o Mmoo W

system priority level is set to the level of the end-of- o String arrays 1 7

line branch for the duration of the subprogram. Pro- « Numeric arrays

gram transfer is to the subprogram specified by

{ {label}. o Integers

m
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1O ROM E~ = Indicates a sign position for a + or —. The sign

. " . J floats to the left of the leftmost significant digit
If a variable-to-variable OUTPUT is specified, the optional E

] if S appears before all digit symbols.

keyword can be included in the statement as the
transfer type. This results in each byte of data in the data list E‘*- I Indicates a sign position; + is replaced by a
{
being transferred to a word (16 bits) of the destination vari- E"’i blank. The sign floats to the left of the leftmost
able. = significant digit if M appears before all digit
gt |

symbols.

I image specifiers must be separated by a comma, E" P

i or slash, and include the following: Causes output of an E, sign and two digit ex-

: 3 onent. This is used for output of numbers i
{n}1 Specifies {n} digit positions with a blank fill P 18 1 used for output of numbers in
=1 F | scientific notation.
character. X
- K Specifies an entire stri ic field. A
{n}: Specifies {n} digit positions with a fill character = 5 P o n 1re‘ string or numeric fie
. E ‘ 3 numeric is output in STANDARD format, ex-
of zero. -
: cept that no leading or trailing blanks are out-
{n}:= Specifies {n} digit positions with a fill character E y 3 put. The current value of a string is output.
of an asterisk. .
-3 Causes two bytes to be packed into the next 1
{n}= Causes {n} blanks to be printed. - o two available bytes in the output buffer. If the
{n}& Specifies {n} single string character positions. & source of data is a real variable, it is converted { 3 : .
¥ | to an integer value and placed into the output g 5 ‘ i
Indicates placement of a decimal point radix | buffer. Values must be greater than —32768 .' . :
indicator. There may be only one radix indi- } and less than 32767. : "
]

cator per numeric specifier. _
. Causes two bytes to be placed in the next ay-

ailable word boundary of the output buffer. If
the source of data is a real variable, it is con-

Indicates placement of a comma radix indi-

m m m ™
¥

cator. There may be only one radix indicator

per numeric specifier. verted to an integer value and placed into the

output buffer. Values must be greater than
—32768 and less than 32767.

Indicates placement of a comma in a numeric

specification. 1t is a conditional character and

" om m

-

WOl W oW W W W W

is output only if there is a digit to its left. B Causes one byte of data to be placed into the B J

= Indicates placement of a period in a numeric K output buffer. Values must be greater than
specification. It is a conditional character and &' —128 and less than 255.
is output only if there is a digit to its left. )
o |
i 44 45
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[0 ROM

{n}-

{n}

Qutputs an EOL sequence and delay.

Suppresses line-feed, and must precede any

other image specifiers.

Suppresses carriage-return, and must precede

any other image specifiers.

Suppresses carriage-return/line-feed, and

must precede any other image specifiers.
OQutputs a form-feed.

Causes a carriage-return /line-feed sequence

to be output.

Image specifiers can be replicated {n} times by
enclosing the item or group of items in

parentheses.

Text is enclosed in quotes.

S sc

This statement can be used if the System 35 is the

active controller on the HP-IB to specify another inac-
tive controller on the bus to assume controller func-

tions. The System 35 then takes the role of a device.

Lisc i
This function returns a byte representing the 8 Status
Bit messages of those devices on the bus capable of
responding to a parallel poll. The byte is returned in

the form of a decimal value.

- ! ~ sc; mask
This statement programs the logical sense and data

bus line on which the specified devices are to respond

1 46

b1 ~

for a parallel poll. The mask can be specified as a
string or numeric value: the three least significant bits
determine the data bus line for the response, and the

fourth bit determines the logical state of the response.

sC

This statement disables the parallel poll response of
selected devices. By specifying only the interface
select code, the parallel poll response of all bus de-
vices is disabled.

iscl

This function returns one 16 bit word from the
specified interface. If the interface is an 8 bit interface,

the most significant 8 bits are reset to 0.

iisc, reg; var

This statement inputs a 16 bit value from the register
specified by the {reg} parameter on the selected inter-
face. The value is returned in the numeric variable

specified by {var}.

. SC

This statement has two conditional effects:

m o m

df individual devices are not specified, the remote state

-}

for all devices on the bus is enabled.

dfindividual devices are specified, those devices being
addressed are put into the remote state.

When the System 35 is switched on or reset, bus de-

vices are automatically enabled for the remote state.

When a device is addressed to listen, it automatically
switches to the remote state.

R 1

m momomomow
TYRT TR T TRY TRRNT THY TIRRT TRT TRT TRT™Y
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170 ROM
olf {exp 2} is positive, the binary value of {exp 1} is

isc: exp rotated to the right by {exp 2} bit positions.

m

This statement is used when the System 35 is not the .
olf {exp 2} is negative, the binary value of {exp 1} is

active controller on the bus and requires service from
rotated to the left by {exp 2} bit positions.

the active controller. The numeric or string expression

m m
AL

Y A

i _ ] ) The last bit shifted out of the word is saved in the save
{exp} is sent in response to a serial poll from the active _

|

bit, which can be accessed by using the

w
-4

controller. If {exp} is a numeric expression, it must .
function.

mn
B

have a value between 0 and 127: as a string expres-
Bit 6 of
{exp} should be set to specify that the System 35 re-

sion, it must consist of the characters | and =T T il dsc

isc

.

quested service. These statements activate or deactivate |/ O activities

on the specified interface. /0O statements and func-

cree
tion: ff :
This statement has four effects depending on the s are affected as follows:

Statement Result

OUTPUT = No Output
ENTER = No Change

manner in which the select code is specified:
e If the select code of a non-HP-IB type interface is
specified, the Reset bit (bit 5) of the interface control

register (R5) is set true (logical 1). ) READRBIN = 0

e If the select code specifies an HP-IB interface with no IOSTATUS = 1 )
device addresses, a Device Clear (DCL) message is IOFLAG = 1 3 .
sent. STATUS = 0 » /:
PPOLL = 0 R o

o If the select code specifies an HP-IB interface and one
sc: commands [: data [; commands

[: datal]]..

This statement provides complete HP-IB program-

or more HP-li3 device addresses, the specified devices
are sent a Selected Device Clear (SDC) message.

o If the negative select code of a 98034A interface is ming flexibility. The commands parameter can specify

specified (i.e. Wi =i T~7), those devices addressed talker and listener addresses, multiline universal

to listen from a prior bus configuration are sent a commands, and addressed and secondary commands.

Selected Device Clear (SDC) message.

m M m|mmm WM mmmm o m Mmoo

All commands are sent with the ATN line set true; no .. ;

T expl. exp?2 parity is generated. The data parameter can specify ’ .

This function rotates the 16 bit binary value specified any desired device-dependent information; all items

m M
(CYRERT TRRRT TRRT TR T TR TRT T

in the data parameter are sent with the ATN line set
false.

by {exp 1} as specified by {exp 2}:

m
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170 ROM E“—a ® If the specified interface is a 98034A, then up to 4

Individual numeric items in the commands and data E.;_a status bytes are returned:

fields are separated by commas. var 1 = fourth interface status byte

!‘. i (The following three variables are optional and need not be

=k F= (See ENTER) E._ = specified in the STATUS statement.)

isc: exp . var 2 = first status byte of the 98034A interface.
E-s .
This statement establishes a minimum time limit of var 3 = second status byte of the 98034A interface.

var 4 = third status byte of the 98034A interface.

{exp} milliseconds for the System 35 to wait for a E- L

peripheral to respond to an input or output operation. If an HP-IB device address is specified, the serial poll

m
'
uw

An end-of-line branch is requested when the timeout status byte of the device is returned in {var 1}.

limit is exceeded.

iexpl, exp2: nt disables the System 35 message:
1 0

All select codes are affected.

This function shifts the 16 bit binary value specified by
{exp 1} by the number of bit positions specified by
{exp 2}:

e If exp 2 is a positive value, {exp 1} is shifted to the

-

This statement enables the System 35

right.

e If exp 2 is a negative value, {exp 1} is shifted to the
left.

All select codes are affected.

iisc

The last bit shifted out of the {exp 1} is put into the The timeout function returns a 1 or 0 value dependent

save bit. This bit can be accessed by using the
LASTBIT funtction.

on the cause of the end-of-line branch. A value of 1
indicates the cause of the end-of-line branch was a

7 (See OUTPUT) device timeout; a 0 value indicates the branch was not

a result of a device timeout.

Arscr varl[, var2|. var3[, var4]]]
This statement returns the interface or device status

sC

[T VRN VENRT VRN VRV VIRNT VRRRT VARRT VARRT VARNT VAR VRRRT VRV Vi

into the variables as follows: This statement is used to initiate device-dependent

o If the specified interface is not a 98034A, only 1 byte
of status is returned. The status bit patterns are illus-

action from either a selected device or all devices ad- !
dressed to listen on the HP-IB. } | 4

¢ If only the select code of the interface is specified, all

Mmoo wWom Mmoo

.
u

WS TTY YT TwWT TwWS T= s Tyt TwWYTTwSs Wy

w W W

trated in this manual in the section covering the

STATUS statement devices addressed to listen are triggered; the Group

m

Execute Trigger (GET) message is sent on the bus.

m
.
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1O ROM

®If one or more device addresses are specified, only
those devices specified are triggered.

¢ stop byte/word

This function specifies the data list terminator for the
enter list. Stop byte/word is a numeric expression
reduced to a 16 bit value. Default is linefeed (decimal
10).
isc, reg: var.

This statement inputs a 16 bit value from the register
specified by the {reg} parameter on the selected inter-
face. The value is returnd in the numeric variable

specified by {var}.

WAIT READ will not execute until the I/ O flag (FLG)
returns a ready status (1}.

isc, reg#; var

This statement outputs the 16 bit binary value
specified by {var} to the specified register (4-7) of the

interface. {reg #} = the specified interface register.

WAIT WRITE will not execute until the [/ O flag (FLG)

returns a ready status (1).

.iisc. reg #: var

This statement outputs the 16 bit binary value
specified by {var} to the specified register(4-7) of the
interface.

{reg #} = the specified interface register.

This statement outputs the 16-bit binary-equivalent of
each expression in the output list. WRITEBIN will
output only the 8 least significant bits to an 8-bit inter-

face.

i 52
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Functions

numeric expression

Returns the absolute value of the numeric expres-
sion.

* numeric expression

Returns the principal value of the arccosine of the

numeric expression in current angular units.

numeric expression

Returns the principal value of the arcsine of the

numeric expression in current angular units.

! numeric expression

Returns the principal value of the arctangent of the
numeric expression expressed in the current angu-

lar unit mode.

numeric expression

Converts a numeric value between — 32 768 and
32 767 into a string character. Any number out of
the range O through 255 is converted MOD 256 to
that range.

. array variable

Returns the number of columns (rightmost sub-
script) in the working size of the specified numeric
or string array.

numeric expression

Returns the cosine of the angle which is rep-
resented by the numeric expression.

[matrix variable]

Returns the determinant of the specified numeric
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Functions

matrix or of the last numeric matrix which was in-

verted if no matrix is specified.

vector name . vector name

Returns the inner product of two vectors.

{numeric expression, number of significant
digits *
Returns the numeric expression rounded to the

specified number of significant digits.

Returns the line number in which the most recent

program execution error occurred.

Returns the most recent program execution error

message.

Returns the number of the most recent program

execution error.

numeric expression

Returns the value of Napierian e
(=2.71828182846 to twelve place accuracy)
raised to the power of the computed expression.

numeric expression

Returns the fractional part of the evaluated
defined by the
i" (argument).

expression formula:

argument —
numeric expression

Returns the greatest integer which is less than or

equal to the evaluated expression.

1 54
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string expression

Returns the current character length of the string
expression.

numeric expression

Returns the common logarithm (base 10) of a posi-

tive numeric expression.

number of line feeds
Causes a carriage return and the specified number
of line feeds to be output with

I. The range
of the numeric expression specifying the number of
line feeds is — 32 768 through 32 767; a negative

number suppresses the carriage return.

numeric expression

Returns the natural logarithm (base e) of a positive
numeric expression.

-% string expression

Returns a string with all uppercase letters converted
to lowercase.

“list of numeric expressions
Returns the greatest value in the list. The numeric

expressions must be separated by commas.
"list of numeric expressions

Returns the smallest value in the list. The numeric

expressions must be separated by commas.

string expression
Returns the decimal equivalent of the 8-bit binary

value of the first character of the string expression.

Causes a form feed to be output with Tl

directed to the CRT, the printout area is cleared.
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Functions

Returns the wvalue of PI (#). It

3.1415926536 to eleven place accuracy.

equals

“in string expression, of string expression

Determines the position of a substring within a
string and returns the character position of the first
character of the second string within the first or 0 if

it is not present.

numeric expression, power-of-ten position
Returns the numeric expression rounded to the
specified power-of-ten position.

Returns the result of the last numeric computation

that was executed from the keyboard.

string expression
Returns a string whose value is the value of the
specified string with the order of the elements re-

versed.

Generates a pseudo random number greater than
or equal to 0 and less than 1.

array variable
Returns the number of rows (second subscript from
right) in the working size of the specified numeric or

string array.

string expression, number of repetitions

Causes the specified string expression to be re-
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peated the specified number of times. The range of
repetitions is 0 through 32767.

! numeric expression

Returns a 1 if the expression is positive, 0 if it is zero
and — 1ifit is negative.

numeric expression
Returns the sine of the angle which is represented
by the numeric expression.

number of spaces

[s used with i 11
specified number of blank spaces up to the end of
the current line. The number of spaces is a positive

numeric expression rounded to an integer.

 numeric expression

Returns the square root of a non-negative expres-
sion.

array name
Returns the sum of all the elements in a numeric
array.

i character position

[s used with * and causes the
next item to be output beginning in the specified
character position. The character position is a
non-negative numeric expression and is rounded to
an integer. If the value exceeds the number of col-
umns in the standard printer, it is reduced by the
formula: character position MOD N, N being the
number of columns specified as standard printer

width. The item is output in the last column if the
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Functions

specified position is a multiple of the width and is
reduced to 0 with the formula. If the specified pos-
ition is already filled, a new line is generated and

the item output in the specified character position.

numeric expression
Returns the tangent of the angle which is rep-

resented by the numeric expression.

string expression
Deletes any leading or trailing blanks from the

string expression.

[—Jfile number :
Returns a value which indicates what type of data
will be accessed next in the specified file. A positive
value allows the data pointer to advance until it is
positioned on something other than an EOR mark.

Value Meaning

0 Option ROM missing or file pointer
lost.
* Full precision number
Total string
End-of-file mark
End-of-record mark
Integer precision number
Short precision number
Unused
First part of a string

O 0~ O O Ww N

Middle part of a string

—
[w]

Last part of a string

i 58
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string expression
Returns a string with all lowercase letters converted
to uppercase.

string expression

Returns the numeric value, including any expo-
nent, of a string of digits so that the value can be
used in calculations.

numeric expression
Returns a string representing the numeric expres-

sion in current output mode.

Commands

[beginning line number[ . increment value] ]
Numbers program lines automatically as lines are
stored. If no parameters are specified, numbering

begins with ten and is incremented by ten.

[line identifier]
Resumes execution of a program at the specified
line, or where it was paused, without altering pro-

gram conditions and modes.

first line identifier] , second line identifier]

Deletes a line or section of a program. If only one
line identifier is specified, just that line is deleted. If
two line identifiers are specified, the block of lines is
deleted.

" key number

Specifies an SFK to be defined or redefined as a

series of keystrokes for use as a typing aid.
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* [beginning line number[, increment value] ]

Commands

[

Accesses the edit line mode which allows program

. Renumbers the program in memory. If no
it ] [line identifier[ , increment value] ]

4

M"V.fll
PV ¥ ="

parameters are specified, numbering begins with

10 and is incremented by 10.

™,
a

lines to be changed, added or deleted. If no line

identifier is specified, the first line in the program is ‘[line identifier]

accessed. The increment value is ten if not Begins execution of a program at either the

v

™o
W UM WM UL UL U LG UL UM L U UL U WU U W

specified. specified line or the lowest numbered line in

. Th ified li t be in th i
[beginning line identifier[ . ending line identifier] ] memory. The specified line must be in the main

# select code[, HP-IB device address] [; begin-

ning line identifier[ . ending line identifier] ]

program.

v

Outputs a listing of all or part of a program in Erases program lines and DATA pointers from

Mo omomom

v -

memory from lowest numbered to highest memory.

numbered line. If one line identifier is specified, the

+

listing begins with that line. If two line identifiers are

specified, that block of lines is listed. The second Erases the entire memory.

syntax directs the listing to the specified device.

[key number] or Erases the values of all variables including those in

womomowm o mom

select code [.HP-IB device common.
address] [ ; key number] “/ [key number] : .\
Lists the typing aid definitions of one or all SFKs. Erases one or all SFK typing aid definitions . /: -

file specifier including pre-defined definitions.

Causes an'implied -1 to be executed,

loads a file stored previously with the Erases program, binary routines, variables and the

statement and restores the entire files table from memory

memory to the state it was in when =7

was executed. All files used must be reassigned,

however. Erases the values of all variables except those in

common.

u

=L LY # select code
Allows 1/0 to a-device to resume after it was

oo

suspended because of an 170 error at that select Erases the typing aid definition of the SFK that is

a &\

code. The select code must be an integer. pressed.
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Error Messages

Mainframe Errors
Missing ROM or configuration error

Memory overflow; subprogram larger than

block of memory.

Line not found or not in current program seg-
ment

Improper return

Abnormal program termination; no

statement

Improper matching
Undefined function or subroutine
Improper parameter matching
Improper number of parameters
String value required

Numéric value required

Attempt to redeclare variable
Array dimensions not specified

Multiple statements

or ! statement preceded

by variable declarative statements

Invalid bounds on array dimension or string

length in memory allocation statement
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Dimensions are improper or inconsistent;

more than 32 767 elements in an array
Subscript out of range

Substring out of range or string too long
Improper value

Integer precision overflow

Short precision overflow

Real precision overflow

Intermediate result overflow

{(N*3)2), when N is odd

Magnitude of argument of ¢
greater than 1

Zero to negative power

Negative base to non-integer power

or !

of negative number

or L1 of zero

of negative number
Division by zero; X Y withY =0

String does not represent valid number or

string response when numeric data required

Improper arguments for !

¢ function

Referenced line is not

63
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Error Messages

Improper format string

Qut of DATA

string longer than 160 characters

[/ O function not allowed

Function subprogram not allowed

Improper replace, delete or ! command

First line number greater than second

Attempt to replace or delete a busy line or
subprogram

Matrix not square

lllegal operand in matrix transpose or matrix

multiply

Nested keyboard entry statements

No binary in memory for =

no program in memory for °

Subprogram declaration is not consis-

tent with main program

Recursion in single-line function

Line specified in declaration not found

File number less than 1 or greater than 10

File not currently assigned

Improper mass storage unit specifier
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Improper file name

Duplicate file name

Directory overflow

File name is undefined

Mass Storage ROM is missing
Improper file type

Physical or logical end-of-file found

Physical or logical end-of-record found in

random mode
Defined record size is too small for data item

File is protected or wrong protect code
specified

The number of physical records is greater than
32767

Medium overflow(out of user storage space)
Incorrect data type

Excessive rejected tracks during a mass stor-

age initialization
Mass storage parameter less than or equal to 0

Invalid line numberation

See Mass Storage ROM errors
Cartridge out or door open

Mass storage device failure

4

Mass storage device not present
Write protected 1
Record not found
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Error Messages E—q I/ O Device Errors

Mass storage medium is not initialized

E-qd Two error messages can occur when attempting to direct an
3 operation to an [/0 device that is not ready for use. A

Not a compatible tape cartridge E
printer which is out of paper or no device at a specified

Record address error; information can’t be . X

e '®  select code are examples. The first message that appears
read .
is —

Read data error

Check read error

mittently and the following message replaces the first —

Y| If the condition is not corrected, the machine beeps inter-
Mass storage system error r R

See Mass Storage ROM errors T i
Item in print using list is string but image R The 1/ O device can be made usable by correcting the error
specifier is numeric - (loading paper for example), then executing the
!.-S command —
Item in print using list is numeric but image _. )
P . ne- ‘Y select code
specifier is string
=8 Thi d readi 1,0 device and the operati
Numeric field specifier wider than printer is command readies the I/ evice an € operation
. T which was attempted is attempted again. The select code
width =

must be specified by an integer.

7 T H

[tem in print using list has no corresponding

image specifier o In some cases, such as an interface which is not connected, 2 ot

for that select code may not solve the I/ O error.

Unused T
= In this case, should be pressed to regain control of the

See-Plotter ROM errors L computer. Be sure to turn the power off before inserting an

interface. After the problem is remedied, the operation or

See 170 ROM errors T
program can be tried again.

octal number; octal number L

This error indicates an error in the machine’s firmware sys- =
tem; it is a fatal error. If reset does not bring control back, 75
the machine must be turned off, then on again. If the prob-

lem persists, contact your Sales and Service Office. -

& A & A A A A o’
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Mass Storage ROM Errors

Format switch off
Not a disc interface
Disc interface power off

Incorrect controller address, or controller

power off

Incorrect device type in mass storage unit

specifier
Drive missing or power off
Disc system error

Incorrect unit code in mass storage unit
specifier

Unused

Unused

Plotter ROM Errors

Plotter 'type specification not recognized
Plotter has not been specified

Unused

[ specifications out of range.

Unused
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I/ 0O ROM Error Messages

Improper select code.

A negative select code was specified that does

not match present bus addressing.
Parity error.

Either insufficient input data to satisfy enter
list or attempt to ENTER from source into

source.

Integer overflow, or ENTER count greater
than 32 767 bytes or 16 383 words.

Invalid interface register number. (Can only

specify 4-7)

Improper expression type in READIO,
WRITEIO, or STATUS list.

ENTER

image specifier or no line-feed record delimi-

No line-feed was found to satisy -

ter was found in 512 characters of input.

Improper image specifier or image specifiers

nested more than 4 levels deep.

Numeric data was not received for numeric

enter list item.

Repetition of input character more than
32 768 times.

Attempted to create CONVERT table or EOL
sequence for source or destination variable

which is locally defined in a subprogram.

69

-t



[/0O ROM Error Messages

Notes

Attempted to delete a nonexistent CONVERT ‘
table or EOL sequence. Ed

[/ 0 error, such as interface card not present,
device timeout, or interface or peripheral fail- B g
ure. {Interface FLAG line = 0).

!

Transfer type specified is incorrect type for in- ) g
terface card. _
: LI

An FHS or DMA type NOFORMAT transfer )

specifies a count that exceeds the size of the

1=
IR

variable, or an image specifier indicates more
characters than will fit in the specified vari-
able.

I
A

kadl
!

[7

A NOFORMAT FHS or DMA type transfer

does not start on an odd-numbered character

™
(Al

position, such as

™
7\

Interface status error or an EOl was received
on an HP-IB interface before ENTER list or

image specification was satisfied.

™M
a wm

™
-7 4

Argument out of range for DECIMAL or
OCTAL conversion.

™o
(]

(e}

[

1™
a W
N

=y 1=
=W
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