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General Information

The programming information in this guide serves as a handy reference for users of the HP
9800 Series System 45 Desktop Computer. All BASIC language syntax and machine error

codes are listed here.

Turn-on

Your desktop computer is ready to use when the power switch on the right hand side is set to

the “1” position and the flashing cursor appears near the bottom left hand corner of the CRT.

Memory Size

The standard System 45 has 13498 bytes of available Read / Write Memory. The memory can
be expanded in increments of 16384 bytes up to 62650 bytes. The current memory size is
indicated on the fourth pull out card under the CRT.

Range

The range of values which can be entered or stored is —9.99999999999 x 10" through —1 x
10 *°, 0, and 1 x 10~% through 9.99999999999 x 10%. However, the range of calculations is
=9.99999999999 x 10°" through —1 x 107°', 0, and 1 x 10°!! through 9.99999999999 x
10511

Data Precision

Ten bytes of memory are allocated per simple variable for full (12 digit) precision. All calcula-
tions are performed with 12 digit precision. Short precision or integer precision can be used

when it is necessary to conserve memory space.

Bytes Per
Precision | Simple Variable |Accuracy ’ Range
Full (Real) 10 12 Digits | +9.99999999999E =99
Short 6 6 Digits | +9.99999E+63
Integer 4 Integer | —32768 through 32767

A string requires six bytes plus 1 byte per character rounded up to an even integer.



The CRT

The CRT has four areas. Lines 1 through 20 are a printout area. Line 22 is the display line. The
keyboard entry area, lines 23 and 24, allows 160 characters to be typed in. The system

comments line, line 25, is for error messages, other indicators and results of calculations.

CRT brightness is controlled by a knob underneath the lower right hand side of the CRT.

Lines 1-20 Printout Area

Blank Line

Lines 23-24 Keyboard Entry Area

Line 25

}

Line 22 }  Display Line
}
} System Comments Line

J/

—3

\ Intensity Knob

Error Codes

When an error occurs, the machine beeps and displays an error number or message in the

system comments line. The meanings of the error numbers are listed in the back of this guide.

CRT Pull-out Cards

The four cards under the CRT serve as a handy reference for operating the System 45. They

are:

e Error Messages
e ROM Error Messages
e Statements

e About the 9845A

ROMs

Plug-in option ROMs (Read Only Memories) expand the language and capabilities of the
standard desktop computer.



Special Keys

In addition to the standard typewriter keys there are blocks of keys with special functions.

Typing Keys

TAB SET

TAB CLEAR

REPEAT

Sets a tab at the location of the cursor.

Clears the tab at the location of the cursor.

Sets the keyboard to typewriter mode. Letters are entered in lower case,
upper case when shifted. When pressed with E‘i@ held down, the keyboard

is set to the space dependent mode.

Causes any key held down to repeat rapidly.

Program Control Keys

STOP

STORE

o ' o0 ﬂ . e

Runs the program, beginning at the lowest numbered line.

Stops a running program and all [/ O at the end of the current line. When
pressed with @ held down, the computer is reset.

Causes program execution to be suspended at the end of the current line;
[/0 continues. The next line to be executed is displayed in the system

comments line.

Continues execution of a program from where it was suspended.

Stores an individual program line in the keyboard entry area into memory.

Executes the line or expression in the keyboard entry area.



Edit / System Function Keys

CONTROL

STEP

RECALL

PRINT ALL

AUTO ST

DEL LN

INS LN

Allows various modes and special ASCII control characters to be entered

when held down while another key is pressed.
Steps through a program, executing one line at a time.

Recalls previous keyboard entries one at a time in a last-in-first-out basis.

When pressed with held down, more recent entries are recalled.

When latched, the computer is in the print all mode, providing output of all
computations, results, stored lines, and error messages to the print all
printer.

When latched at power on, the computer executes

at power on.

Deletes the program line which is in the keyboard entry area from memory

while in the edit line mode.
Allows lines to be inserted between program lines while in the edit line mode.
Deletes the character at the position of the flashing cursor.

Allows characters to be inserted to the left of the flashing cursor.

Display Keys

CLR+END

CLEAR
LINE

Clears the entire CRT of everything except any system indicators.

Clears the keyboard entry area from the position of the flashing cursor to the
end. It also clears the system comments line of everything except any system
indicators.

Clears the keyboard entry area and system comments line of everything

except any system indicators.
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ROLL +

Moves the cursor to the home position — the first position in the keyboard

entry area.

Moves the cursor one character position to the left. Pressing down hard
causes rapid repetition. If the cursor is in the home position, it moves to the
end of the line.

Moves the cursor one character position to the right. Pressing down hard
causes rapid repetition. If the cursor is at the end of the line, it moves to the

home position.

Moves the lines in the printout area of the CRT up one line. Pressing down

hard causes rapid repetition.

Moves the lines in the printout area of the CRT down one line. Pressing

down hard causes rapid repetition.

Moves the lines in the printout area of the CRT up 10 lines, 5 in edit line

mode.

Moves the lines in the printout area of the CRT down 10 lines, 5 in edit line

mode.

Numeric Keys

All keys needed to enter numbers and do simple arithmetic are located in this area.

RESULT

Enters an E to indicate that an exponent follows.

A typing aid for the RESult function; ™ is entered into the keyboard entry

area.

Special Function Keys

The special function keys (SFK’s) provide various display modes and typing aids. They can also

be defined as typing aids; see © 7"



Language Terms

The System 45 BASIC language consists of statements, functions, operators and commands.
Operators and functions are used with variables and numbers in creating numeric expressions.
Expressions and functions can be included in statements and executed from the keyboard.
Each statement can also be preceded by a line number and stored as a program line. Some
functions and statements can also be separately executed from the keyboard. Commands can

only be executed from the keyboard; they are not programmable.

Operators

Arithmetic
Add

Subtract, unary minus
Multiply
Divide
or #: Exponentiate
Modulo

Divide-return integer portion

Relational

Equal to

Greater than

Less than

Greater than or equal to
Less than or equal to

or ¥ Not equal to



Truth Table

A ’ B ’ A ANDB AORB A EXORB NOT A NOTB

T T 1 1 0 0 0

T F 0 1 1 0 1

F T 0 1 1 1 0

F F 0 0 0 1 1
1 = True 0 = False
String

: String concatenation
Math Hierarchy

Functions Performed First
L, unary -
Relational Operators (=, -, -, , , , or #)

Performed Last

The order or execution for operators of the same level is from left to right. However, operations

within parentheses are performed first.



BASIC Syntax Guidelines

These terms and conventions are used in the syntax listing.

[ ] — all 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 duplicated.

| — avertical line between parameters means ‘“‘or’”’, only one of the two parameters may be

included.
/ — aslash between two parameters means that either or both parameters may be included.

name — a capital letter followed by O through 14 lowercase letters, digits or the underscore

character. The following parameters can be names.

e variables
e labels

e subprogram names

line number — an integer from 1 through 9999. In most cases, when a line number specified is

not in memory, the next higher line is accessed.

label — a unique name given to a program line. It follows the line number and is followed by a

colon.
line identifier — program line can be identified either by its line number (i 0 1) or its
label, if any ( ).

numeric expression — a logical combination of variables, constants, operators and functions
(including user-defined functions) grouped within parentheses as necessary. However,

multiple line user-defined functions can’t be used in any 1/ O statement.



The following parameters can be numeric expressions:

scalar

initial value

final value

increment value (increments dealing with line numbers must be integer constants)
number of (significant) digits
number of repetitions

number of characters per line
number of line feeds

number of spaces

power-of-ten position

character position

number of milliseconds

redim subscripts

subprogram dimensioning subscripts
key number (in {ir BE v statement only)
priority

defined-record number

file number

select code

HP-IB device address

unit code

9885 unit code

controller address

heading suppression

record length

number of defined records

interleave factor
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string expression — the forms a string expression can take are:
e text within quotes
e string variable
e substring
e string concatenation operation — &

e string function (including user-defined)

The following parameters can be string expressions:

file name

mass storage unit specifier
file specifier

protect code

selective catalog specifier

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

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 CHR$ function.

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

variable — a name which is assigned a value and specifies a location in memory; variable types

and forms are broken down —

variable
—~ .
single variable array variable
numeric variable tring variable numeric array tring array
simple numeric simple string matrix matrix
array element substring ector vector
jtr_ing array element
substring

(" identifies the entire array in an 1/ O statement



pass parameters — includes variables, array identifiers, expressions and files specified by
file number; any variable can be enclosed in parentheses causing it to be passed by

value.

formal parameters — includes non-subscripted variables, array identifiers and files specified

by # file number.

redim subscripts — numeric expressions separated by commas and enclosed in parentheses.
The number of dimensions can’t change; the total number of elements can’t increase

over the number originally dimensioned.

Mass Storage

file number — the number assigned to a mass storage data file by an . statement. [ts

range is one through ten.

file name — a one to six ASCII character string with the exception of a quote mark, colon,
ASCII NULL or CHRS$ (255).

select code — an expression (rounded to an integer) in the range zero through sixteen. The
following select codes are reserved —
o 0 Internal thermal printer
e 13 Graphics Option
e 14 Optional tape cartridge
e 15 Primary tape cartridge

¢ 16 CRT

11
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mass storage unit specifier — : device type [select code [ . controller address | 9885 unit

code [ . unit code]]]
The letters specifying the various device types are:

o T — Tape Cartridge

o ' — 9885 Flexible Disk

oY — 7905 Removable Platter

e Z — 7905 Fixed Platter

o C — Reserved for future disc

e D — Reserved for future disc

e P — 7920A Disc Pack

Controller address range is zero through seven; 9885 unit code is zero through three; unit
code is zero through seven and is ignored if used with 9885 unit code. See the Mass
Storage Techniques Manual for further explanation. Mass storage unit specifier is ab-

breviated msus.
file specifier — a string expression of the form: file name [mass storage unit specifier]

protect code — any valid string expression except one with a length of zero. Only the first six

characters are recognized as the protect code, however.
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Syntax Listing

Mainframe

A

: numeric expression

The

function returns the absolute value of the numeric expression.

: numeric expression

The

expressed in the current angular unit mode.

function returns the principal value of the arccosine of the numeric expression

£

inumeric expression

The

expressed in the current angular unit mode.

function returns the principal value of the arcsine of the numeric expression

THEH 288

i file specifier T:# file number [ . return variable [ , protect code] ]
-file number 7 file specifier [ ., return variable [, protect code] ]

file number

- file number

The

used to close a data file by assigning * to the file number. The return variable can be any

statement is used to open a data file by assigning a number to it. It is also

simple variable. The protect code is required if the file was protected.

Value of
Return Variable Meaning
0 File available
1 No such file found
2 File is protected or of the wrong type

wtodrn 15 THE BETUREM YARIAEBLE
: CODE ALSO SPECIFIED
FILE #=z
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numeric expression

The ¢

expressed in the current angular unit mode.

i function returns the principal value of the arctangent of the numeric expression

.. [beginning line number [ . increment value] ]

The

stored. If no parameters are specified, numbering begins with ten and is incremented by

+ command allows program lines to be numbered automatically as lines are

ten.

The

“ staternent outputs an audible beep.

file number

The

statement attaches a 268 byte, semi-permanent buffer from user

Read /Write Memory to the specified file to reduce mass storage device transfers.




C

subprogram name [ i pass parameter list : ]

The . statement transfers control to a subroutine subprogram.

[selective catalog specifier / msus [, heading suppression]]

select code [, HP-IB device address] [ selective catalog specifier / msus [ . heading

suppression] ]

The

and physical specifications. The selective catalog specifier is a string expression of 1

(catalog) statement outputs information about user files: file names, types,

through 6 characters; only those files whose names begin with that combination of charac-
ters are cataloged. The heading is suppressed if the value of the numeric expression

rounds to one. The second syntax directs the catalog output to the specified device.

# file number]

The <.

stored on a storage medium is identical to that in memory. This verification may be

tatement is used to provide verification that the information being

specified for a certain file only. Iso forces the output of data if it is not

buffered.

148

ile number]

The " statement deactivates a previous corresponding

statement, either general or for a specified file.

nFF !
READ OFF # & |

15
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numeric expression

The @

. (character) function converts a numeric value between —32768 and 32767

into a string character. Any number out of the range 0 through 255 is converted MOD 256
to that range.

The ©.

of the specified numeric or string array.

function returns the number of columns (rightmost subscript) in the working size

“item [, item...]

The ©

les—numeric and string— in a ‘‘common’ memory area, allowing values to be passed to

| statement dimensions and reserves memory space for simple and array variab-

subprograms or to other programs.

The item can be —

simple numeric
numeric array ‘ subscripts :
simple string [ .number of characters’ ]

string array ! subscripts i [ inumber of characters. ]

‘ can precede one or more numeric variable items to

specify precision.

T [line identifier]

The ©.

where it was halted, without altering program conditions and modes.

" (continue) command resumes execution of a program at the specified line, or
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i source file specifier 71 destination file specifier [ , protect code]

The .

file. The protect code is used only if the source file is protected.

i statement selectively copies a file from one location to a previously undefined

-~ numeric expression

The ©.

expression.

: function returns the cosine of the angle which is represented by the numeric

file specifier, number of defined records [, record length]

The

mark in the first word of every record.

_ statement establishes a data file of the specified size and places an EOF

D

- constant or text [, constant or text...]

The

and

{ statement provides constants and quoted or unquoted text from which |

obtain values for numeric and string variables. It can’t be executed

from the keyboard.

The

cuted.

‘statement cancels any | i statement previously exe-



The

execution by providing default values for out-of-range results which occur in computa-

i statement prevents the following math errors from halting program

tions or assignments. The default values allow a program to execute completely, using the

default values, rather than stopping due to any of these math errors.

The default values are:

Error (Number) Default Value
Integer precision overflow (20) 32767 or —32768
Short precision overflow (21) + or — 9.99999E63
Real precision overflow (22) + or — 9.99999999999E99
Intermediate result overflow (23) + or —9.99999999999E511
TAN(N*P1/2), N:odd integer (24) 9.99999999999E511
Zero to negative power (26) 9.99999999999E511
LGT or LOG of zero (29) —9.99999999999E511
Division by zero (31) + or —9.99999999999E511
XMODY, Y=0 (31) 0

subprogram name [ :formal parameter list ¢ ] == numeric expression

subprogram name % [ formal parameter list ; ] = string expression

subprogram name [ :formal parameter list ! ]

subprogram name # [ i formal parameter list * ]

I/ statement defines a single-line function (first two syntax), or, with

', a multiple-line function subprogram (second two syntax).

The |
functions. A degree is 1/ 360th of a circle.

: statement is used to set degree mode for results and arguments of trigonometric
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. first line identifier [ . second line identifier]

The

identifier is specified, just that line is deleted. If two line identifiers are specified, the block

. command is used to delete a line or section of a program. If only one line

of lines is deleted.

Ps

! matrix variable

The .

numeric matrix which was inverted if no matrix is specified.

I function returns the determinant of the specified numeric matrix or of the last

item [, item...]

The tatement is used to declare the number of dimensions and the maximum
number of elements in each dimension for real precision array variables and initializes all
elements to zero. The statement is also used to define the maximum length of simple
and array string variables, declare the number of dimensions and maximum number of
elements in each dimension and initialize all strings to the null string.

The item can be —

numeric array ‘subscripts

simple string [number of characters !

string array subscripts i [ inumber of characters | ]

The i statement deactivates any interrupt declarative so that pres-

sing that key has no effect on current program control, but the interrupt is recorded.
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[display list]

The | statement causes the items specified in the display list to be displayed in the

display line of the CRT. The items can be variables, expressions,

i and

]

sepa-

rated by commas or semicolons. No multiple line user-defined functions can be specified

in the display list.

vector name, vector name

The :

function returns the inner product of two vectors.

numeric expression. number of significant digits

The

(digit round) function returns the numeric expression rounded to the
specified number of significant digits.

T [ *prompt ", ] string variable

The
length to be altered.

" statement allows the stored value of a string variable of up to 160 characters in

i can’t be executed from the keyboard.

key number

The :

keystrokes for use as a typing aid.

* command allows an SFK to be defined or redefined as a series of




[line identifier [ , increment value] ]

The

no line identifier is specified, the first line in the program is accessed. The increment value

- command allows program lines to be changed, added or deleted. If

is ten if not specified.

The interrupt declaratives that were

- statement reactivates any !
previously deactivated by

The

terminates program execution.

statement is the last (highest numbered) statement in a main program and

The

execution error occurred.

. (error line) function returns the line number in which the most recent program

The

error message.

(error message string) function returns the most recent program execution

The

execution error.

(error number) function returns the number of the most recent program

21
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numeric expression

The

twelve place accuracy) raised to the power of the computed expression.

- (exponential) function returns the value of Napierian e ( = 2.71828182846 to

number of digits

The .

zero through twelve digits to the right of the decimal point.

| statement sets fixed mode for output of numeric values and specifies from

number of digits

The

values and specifies the number of digits to the right of the decimal point in the range zero

" statement sets floating point mode (scientific notation) for output of numeric

through eleven.

The ¢

tatement is the last line in a multiple line function subprogram.

loop counter = initial value 7 i final value [ increment value]

The

FOR-NEXT loop is to be executed. The loop counter must be a simple variable. If no

statement is used with the T statement and defines how many times a

increment value is specified, it defaults to one.
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(argument).

‘numeric expression
function returns the fractional part of the evaluated expression and is de-

argument —

The +
fined by the formula:
statement, or

G

file specifier [ . line identifier [, execution line identifier] ]
statement loads into memory a program saved with the
any string data file consisting of valid BASIC statements. When the first line identifier is

specified, the program is renumbered so that it begins with the line number of the

The
specified line. The second line identifier specifies where execution is to begin.

line identifier

statement transfers program control to the subroutine beginning at the
specified line in the current program segment.

The

line identifier
statement transfers program control to the specified line in the current pro-

The
gram segment.

statement is used to set grad mode for all results and arguments of trigonomet-

The ¢
ric functions. A grad is 1/400th of a circle.
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" numeric expression |

" numeric expression |

line identifier

i executable statement

The

- statement provides conditional branching. If the numeric expression is

evaluated as true, execution is transferred to the specified line or the statement is exe-
cuted. The following statements can’t follow '

-l statement

: statement

statement
U statement
statement

statement




image format string

statement is used with th

- statement and specifies output

numeric and string field specifiers, blanks, and carriage control.

Field specifiers must be separated by a comma, @ or slash.

The following is a list of symbols which are combined to make up field specifiers.

Specifies a digit position. The fill character is a blank. NI

specifies N digit positions.

Specifies a digit position. The fill character is a zero. N..

specifies N digit positions.

Specifies a digit position. The fill character is an asterisk. N

specifies N digit positions.

Causes a blank to be printed. N causes N blanks to be
printed.

Specifies a single string character position. N specifies N

string characters.

Indicates placement of a decimal point radix indicator. There

may be only one radix indicator per numeric specifier.

Indicates placement of a comma radix indicator. There may

be only one radix indicator per numeric specifier.

Indicates placement of a comma in a numeric specification. It
is a conditional character and is output only if there is a digit
to its left.

Indicates placement of a period in a numeric specification. [t
is a conditional character and is output only if there is a digit
to its left.

Indicates a sign position for a + or —. The sign floats to the
left of the leftmost significant digit if = appears before all digit

symbols.

Indicates a sign position; + is replaced by a blank. The sign
floats to the left of the leftmost significant digit if "/ appears
before all digit symbols.
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Causes output of an E, sign and two digit exponent. This is

used for output of numbers in scientific notation.

Specifies an entire string or numeric field. A numeric is output
in STANDARD format, except that no leading or trailing

blanks are output. The current value of a string is output.
Suppresses line feed.
Suppresses carriage return,

Suppresses CR-LF.

If control of the normal CR-LF output at the end of the
statement is desired, one of these three

characters must be the first symbol in the format string.
Outputs a form feed.

Causes a CR-LF to be output. N causes N CR-LFs to be

output.

Parentheses allow specifiers to be replicated.

Specifies text.

mass storage unit specifier [, interleave factor]

The .

establishing physical records and main and spare directories. A used medium can also be

_ statement enables an unused mass storage medium to be used by

re-initialized; in the process, it is cleared of all information it contains. The interleave
factor, an integer from one through ten, defines number of revolutions per track on the
HP 9885 Disk; seven is the default value.
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[ "prompt ", ] variable name [, [ “prompt ", ] variable name ...]

The ~ statement allows values to be assigned to variables from the keyboard
during program execution.

“can’t be executed from the keyboard.

' numeric expression

The function returns the greatest integer which is less than or equal to the evaluated
expression.

numeric variable [ " subscripts * ][, numeric variable[ subscripts ¥ ], ...]

The

precision variables — simple and array.

statement is used to dimension and reserve storage space for integer

tring expression

The !

function returns the current character length of the string expression.

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

L IGHMENTS
CIGHMEHT

POIMPLIED
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numeric expression

The

numeric expression.

(common log) function returns the common logarithm (base 10) of a positive

i number of line feeds

function is used with the ¢ i statement and causes a carriage return and

The
the specified number of line feeds to be output. The range of the numeric expression

specifying the number of line feeds is —32768 through 32767, a negative number sup-

presses the carriage return.

_file specifier [, line identifier [ . execution line identifier] ]

The i_:

file consisting of valid BASIC statements, without destroying the values of variables. If one

- statement loads into memory a program saved with , or any string data
line identifier is specified, the loaded program is renumbered so that it begins with the
number of the specified line. The second line identifier specifies where execution is to

continue.

[ "prompt ", ] string variable

The

variable during program execution. :

[ statement allows any combination of characters to be assigned to a string

[ can’t be executed from the keyboard.
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- [beginning line identifier [, ending line identifier] ]

select code [, HP-IB device address] [: beginning line identifier|, ending line iden-
tifier] ]

The i.

from lowest numbered to highest numbered line. If one line identifier is specified, the

command outputs a listing of all or part of program lines in memory in order

listing begins with that line. If two line identifiers are specified, that block of lines is listed.

The second syntax directs the listing to the specified device.

7 [key number]

select code [. HP-IB device address] [ key number]

The !
listed.

" command causes the typing aid definitions of one or all SFKs to be

file specifier [ , execution line identifier]

The &

ment, destroying any lines in memory. The execution line identifier specifies where execu-

+ statement puts back into memory a program stored with the state-

tion is to begin.

.. command causes an implied

stored previously with the = .. statement and restores the entire memory to

the state it was in when .. was executed. All files used must be re-assigned,

however.
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!file specifier

The ..

any other binary routines already in memory.

{ statement loads the specified binary file into memory without altering

7 file specifier

" statement loads SFK definitions from a file stored with -

The i.

Program lines in memory aren’t affected.

numeric expression

The

numeric expression.

(natural log) function returns the natural logarithm (base e) of a positive

% string expression

The |

lowercase.

t (lowercase) function returns a string with all uppercase letters converted to
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M

mass storage unit specifier

The |
device. Mass storage unit specifier is a string expression of the form — : device type
[select code [, controller address | 9885 unit code [, unit code ] ] ]- Unit code is ignored

it 9885 unit code is specified.

statement specifies the standard (default) mass storage

The letters specifying the various mass storage device types are:

Letter Device

T Tape cartridge
F 9885 Flexible Disk
Y 7905 Removable Platter
Z 7905 Fixed Platter
C Reserved for future disc
D Reserved for future disc
P 7920A Disc Pack

15 ":T !

15 6% '

IS viFg, me

" array variable - [ ‘redim subscripts i ]

The !

working size can be specified.

statement assigns the value 1 to every elementin a numeric array. A new

4 PORETIME

The MAT-copy statement copies the value of each element in a numeric array into a

second numeric array.

MAT T
MAT

atal=lataz
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" result vector = operand matrix

tatement finds the sums of the elements of the columns of a numeric matrix

The

and stores them in a vector.

I result array = function operand array

The MAT-function statement causes each element in the operand numeric array to be
evaluated by the specified system function; the result becomes the value of the corre-

sponding element in the result array. The function can be a single argument system

function.

" matrix name = 4 [ ‘redim subscripts ]

i statement establishes an identity matrix: all elements equal zero except

The
the main diagonal (upper left to lower right) which all equal one. A new working size can

be specified; it must have two dimensions.

T array variable == {numeric expression

The MAT-initialize statement assigns the value of the expression to every element in a

numeric array.

array variable [ ‘redim subscripts ] [, array variable

[ iredim subscripts’ ], ...]

The !
elements of an array during program execution. A new working size can be specified for

I statement allows values to be assigned from the keyboard to the

any array.




! result matrix = operand matrix

The

square matrix. A matrix doesn’t have an inverse if its determinant is zero.

/ statement establishes a square matrix as the inverse of the specified

- result matrix = operand matrix: * operand matrix2

The matrix multiplication statement multiplies two numeric matrices together. The

number of columns of the first operand must equal the number of rows of the second.

“result array = operand array operator operand array
The Mat-operation statement allows an arithmetic or relational operation to be performed

on corresponding elements of two numeric arrays; the result becomes the value of the

corresponding element in the result array.

The following operators are allowed:

. (multiply)

array variable [. or : [array variable ...]]

The |
printer.

' statement causes the specified arrays to be printed on the standard

33
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file number [. defined-record number] ; array variable [. array vari-

]

tatement is used to record all of the elements of the specified arrays

onto a mass storage medium. & auses an EOF to be printed after the data.

rray variable [ i redim subscripts i ][ . array variable [ i redim subscripts /], ...]

The

are to be read from a _

statement specifies that values for all the elements in an array or arrays

i statement or statements which specify the values. A new

working size can be specified for any of the arrays.

file number [, defined record number]; array variable [, array variable. ...]

The

mass storage medium.

statement reads values for the elements of the specified arrays from a

17 result vector = "1 operand matrix

The

matrix and stores the sums in a vector.

statement finds the sums of the elements of the rows of a numeric
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operand array operator {scalar !

. result array == {scalar ! operator operand array

The MAT-scalar operation statement allows an arithmetic or relational operation to be
performed on each element of a numeric array using a constant scalar (numeric expres-

sion); the result becomes the value of the corresponding element of the result array.

The following operators are allowed:

s or

‘result matrix =

operand matrix

The

(rows become columns, columns become rows). A matrix can’t be transposed into itself.

statement establishes a matrix as the transpose of a specified matrix

The

? list of numeric expressions |

The

sions must be separated by commas.

(maximum) function returns the greatest value in the list. The numeric expres-

The

sions must be separated by commas.

(minimum) function returns the smallest value in the list. The numeric expres-
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i loop counter

The

FOR-NEXT loop and causes the loop counter to be incremented and tested.

" statement is used with the statement, defines the last statement of a

The

statement cancels all tracing operations.

: string expression

The

the first character of the string expression.

numeric) function returns the decimal equivalent of the 8-bit binary value of

The =

tatement deactivates a corresponding

The

statement cancels any condition currently active.

The

ing the key then has no effect on program control.

statement deactivates a corresponding statement; press-




line identifier

ile number :

line identifier

.. subprogram name

The

mark is encountered during a

statement declares a branching that is to occur when an EOR or EOF

- operation to that file so that the

condition can be serviced. It also forces serial mode I/ O to that file. No parameters can be

passed to the subprogram when © ¥ _is used.

line identifier

line identifier

.. subprogram name

The

errors from halting execution by causing branching when an error occurs and suppressmg

statement is used to prevent some recoverable program execution

the normal error process. No parameters can be passed to the subprogram when
used.

numeric expression 'line identifier list

The

routines in the current program segment to be accessed based on the value of the numeric

(computed GOSUB) statement allows any one of one or more sub-

expression. A value of one corresponds to the first line identifier in the list, two to the

second, etc.

numeric expression * line identifier list

The i,

to one of one or more statements in the current program segment based on the value of

(computed GOTO) statement allows program control to be transferred

the numeric expression. A value of one corresponds to the first line identifier in the list,

two to the second, etc.
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*line identifier

ine identifier

key number [ . priority] ¢
key number [, priority] :

key number [, priority] : . subprogram name

- statement allows any SFK to be used for program control. When an SFK
statement has been declared for it, the

The =

is pressed during a program and an
specified branching occurs if the specified priority is higher than the current system prior-

ity. The range of priority is 1 through 15.

_statement allows the default lower bound of arrays to be specified
1 can be declared for documentation pur-
- statement must be before any

The ¢
as one rather than zero. :

poses since it is default at power on. The
and

statements.

* statement sets the computer to the overlapped processing mode allowing

The ¢
computation and multiple I/ O operations to occur simultaneously.




The F

output. If directed to the CRT, the printout area is cleared. Up to 75 lines are searched for

function is used with the " statement and causes a form feed to be

a top-of-form indicator on the internal printer.

The ¢

executed from the keyboard.

statement can’t be

statement suspends program execution. The

The 1 function returns the value of PI (7). It equals 3.14159265360 to twelve place

accuracy.

“in string expression, of string expression

The

character position of the first character of the second string within the first or 0 if it is not

- function determines the position of a substring within a string and returns the

present.

[print list]

The

standard printer. The items can be variables, array identifiers, expressions (excluding

' statement causes the items specified in the print list to be output on the

multiple line user-defined functions), and ! separated by com-

mas or semicolons. Two commas in a row cause a field to be skipped. A CR-LF is output if

no print list is included. A comma or semicolon at the end of the list suppresses the normal

CR-LF.
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line]

file number; data list [,

file number;

file number. defined-record number [; data list [,

file number, defined record number;

The |
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,
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.

: statement is used to record values onto the specified file. In serial access

separated by commas.

ine identifier [ ; print using list]

mage format string expression [; print using list]

The

mined by the image format string. The print using list can contain variables, array iden-

statement allows the exact form of printed output to be deter-

tifiers 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

~ statement.

= select code

statement defines the standard print all device used when ®4js

The
latched.

select code [. HP-IB device address] [ . number of characters per

The

range of the

statement is used to define the standard printer for the system. The
is 20 through 260 characters; 80 is default.
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- file specifier, protect code

The

code is any valid string expression except one with a length of zero; only the first six

T statement is used to guard a file against accidental erasure. The protect

characters are recognized, however.

{numeric expression, power-of-ten position

The

rounded to the specified power-of-ten position.

(power-of-ten position round) function returns the numeric expression

. file specifier [, protect code]

The

code is allowed only if the file was previously protected.

statement erases the specified file from the storage medium. The protect
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R

The

trigonometric functions. There are 27 radians in a circle.

statement is used to set radian mode for all results and arguments of

. [numeric expression]

The !

. statement re-evaluates the random number seed. An integer value

returns a zero when

ariable name [, variable name . ...]

The

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

statement specifies variables for which values are to be assigned from a

ile number; variable list

ile number . defined-record number [; variable list]

The

access mode, reading starts at the beginning of the file or after the last data item accessed.

: statement retrieves values for variables from the specified file. In serial

In random access mode, with the defined record number specified, reading starts at the

beginning of the defined record 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.

= select code

The

pended because of an [/ O error at that select code.

command is used to allow /0 to a device to resume after it was sus-
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. numeric variable [ i subscripts ; ][. numeric variable [ ©subscripts * ], ...]

The

and array variables and declare them as full precision.

statement is used to dimension and reserve storage space for non-subscripted

1 array variable .subscripts ! [. array variable tsubscripts ., ...]

The

number of elements can’t exceed that originally declared. The number of dimensions

| statement allows a new working size for an array to be defined. The total

can’t change.

[any combination of characters]

The

ram to provide documentation and make the program easier to follow.

statement allows insertion of non-executable remarks into the listing of a prog-

-4 [beginning line number [, increment value] ]

The

are specified, numbering begins with ten and is incremented by ten.

! command allows the program in memory to be renumbered. If no parameters

- old file specifier 11 new file name [, protect code]

The

only if the file was previously protected.

statement allows any file to be given a new name. The protect code is used
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The
from the keyboard.

= function returns the result of the last numeric computation that was executed

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

The :
with

. statement allows a program to be written into a file that had been created
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.

tile specifier [ . protect code]

The

created with

.. statement allows a program to be written into a file that had been

“without purging the file first.

[line identifier]

- statement repositions the DATA pointer to the beginning of the specified

statement, or at the lowest numbered . statement in the current program

segment if one isn’t specified, so that the values can be reused. If the line specified isn’t a

statement, the pointer is positioned at the first statement following that line.

It can’t be executed from the keyboard.

The
ously disabled with

r.. statement re-enables live keyboard capability previ-




! numeric expression

1 string expression

The

control back to the line following the

statement with no expression is the last line in a subroutine and transfers

statement. is also used with

1 to specify the value to be returned to the calling program and transfer control

back to the statement which referenced the subprogram.

- string expression

The

string with the order of the characters reversed.

(reverse) function returns a string whose value is the value of the specified

T
i

mass storage unit specifier]

The

unit specifier does not specify a tape cartridge.

statement rewinds the tape to its beginning. Itis ignored if the mass storage

LEoe PTHIS MGULD EE

......

The

less than one.

function generates a pseudo random number greater than or equal to zero and

The

ing size of the specified numeric or string array.

function returns the number of rows (second subscript from right) in the work-

2T THEH REDRIM Bog, &0
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i string expression, number of repetitions !

The
number of times. The range of repetitions is O through 32767.

# function causes the specified string expression to be repeated the specified

[line identifier]

command is used to begin execution of a program at either the specified line or

the lowest numbered line in memory. The specified line must be in the main program.

S

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

The :

file. If one line identifier is specified, the program is saved from that line to the end. When

statement lists and records all or some of program lines in memory into a data

two line identifiers are specified, that block of lines is saved.

Erases program lines and DATA pointers from memory.

Erases the entire memory.

Erases the values of all variables including those in common.
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¢ [key number]

Erases one or all SFK typing aid definitions including pre-defined definitions.

Erases program, binary routines, variables and the files table from memory.

Erases the values of all variables except those in common.

Erases the typing aid definition of the SFK that is pressed.

[line identifier [, line identifier] ]

The

an asterisk appears after the line number replacing the line in the listing. If one line

_statement prevents selected lines or an entire program from being listed;

identifier is specified only that line is secured. If two line identifiers are specified, that

block of lines is secured.

ZECURE !

The statement and

sets the computer to the serial processing mode. Computation and [/ O do not occur

. statement cancels the effect of any previous

simultaneously.

numeric expression

The

negative.

4

/ (sign) function returns a 1 if the expression is positive, O if it is zero and —1 if itis

188 IF SGHOAI=-1 THEM H=SOR<ABSCADD
118 PRIMT SGHoG:



48

" numeric variable [ subscripts 7 ][ . numeric variable [ ¢ subscripts i ], ...]

The

array variables and declare them as short precision.

" statement is used to dimension and reserve storage space for simple and

{numeric expression

The

expression.

4 function returns the sine of the angle which is represented by the numeric

umber of spaces

The

spaces up to the end of the current line. The number of spaces is a positive numeric

function is used with and to output a specified number of blank

expression rounded to an integer.

numeric expression

The

function returns the square root of a non-negative expression.

The

statement sets standard mode for output of numeric values.

The

lowest numbered line. [t can’t be executed from the keyboard.

statement terminates program execution and sets the program pointer to the



file specifier

The

into a program file on the specified mass storage device.

- statement is used to store all program lines and binary routines in memory

The :

Read /Write Memory with the exception of the files table. It can’t be executed from within

. statement stores into a special file the entire contents of user

a subprogram.

The

ory.

statement stores into a special file all user binary programs in mem-

The

statement stores all SFK typing aid definitions into a special key file.

The

back to the calling program.

statement is the last line in a subroutine subprogram and transfers control

49
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The

back to the calling program before

is executed.

statement is used to transfer control from a subroutine subprogram
ENIT
array name

The

function returns the sum of all the elements in a numeric array.

The

tions while a program is running.

" statement disables live, interactive keyboard opera-

character position

The

function is used with

Iand :

beginning in the specified character position. The character position is a non-negative

and causes the next item to be output
numeric expression and is rounded to an integer. If the value exceeds the number of
columns in the standard printer, it is reduced by the formula:

character position MOD N,
the formula. If the specified position is already filled, a new line is generated and the item

N being the number of columns specified as standard printer width. The item is output in

the last column if the specified position is a multiple of the width and is reduced to 0 with
output in the specified character position.

numeric expression

The ~

sion.

function returns the tangent of the angle which is represented by the expres-



- [beginning line identifier [, ending line identifier] ]

The 7
branching causes a trace output to be displayed which designates where the branching

statement is used to trace program logic flow, in all or part of a program; any

was from, and which line it was to. When one line identifier is specified, tracing begins
after that line is executed. An ending line identifier causes tracing to stop after that line is

executed.

The |
is like executing both

statement traces all program logic flow and variable asssignments. It

and

[beginning line identifier [ . ending line identifier] ]

statement is used to monitor value changes of all

The
variables in a specified program segment, or throughout the entire program. When one

line identifier is specified, tracing begins after that line is executed. An ending line iden-

tifier causes tracing to stop after that line is executed.

. [line identifier [, numeric expression] ]

statement is used as a breakpoint, causing execution to halt before

The
a specified line is executed a certain number of times. If no parameters are specified,

execution stops and the next line to be executed is displayed. If just the line identifier is
specified, execution stops at that line before it is executed. The numeric expression is

rounded to an integer N. Execution stops at the line before it is executed the Nth time.
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variable list

The

variables; the trace output indicates the new value of the variable and in what line the

: statement is used to monitor value changes of selected

assignment occurred. The variable list can contain 1-5 variables and array identifiers

separated by commas.

number of milliseconds

" statement can be used with any selective . statement, or

’

and causes the computer to wait the specified amount of time after each
line which causes a trace printout. The range of the numeric expression is —32768

through 32767, a negative number defaults to zero.

string expression

The ° unction deletes any leading or trailing blanks from the string expression.

[—1file number

The -

in the specified file. A positive value allows the data pointer to advance until it is

* function returns a value which indicates what type of data will be accessed next

positioned on something other than an EOR mark.

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
Middle part of a string
Last part of a string

SL 0RO WN -




53

statement disables a previous

ment and returns the keyboard to normal mode.

statement allows @8 to be “pressed’” from within a program
and puts the keyboard into typewriter mode.

U

string expression

The

uppercase.

(uppercase) function returns a string with all lowercase letters converted to

string expression

The *

of digits so that the value can be used in calculations.

(value) function returns the numeric value, including any exponent, of a string

i numeric expression

The

mode.

function returns a string representing the numeric expression in current output
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T number of millseconds

The !

statement causes program execution to be delayed the approximate number

of milliseconds before it continues. The range of the numeric expression is —32768
through 32767; a negative number defaults to zero.

Mass Storage ROM

Most of the Mass Storage statements and commands are included in the mainframe. Additional
statements that are enable by the Mass Storage ROM are listed here.

file specifier, number of records

statement creates a binary data file of the specified length.

file specifier [, protect code] , array identifier

The FFFE LT statement stores the numeric or string array into the specified binary data
file at DMA speeds.

file specifier [, protect code] , array identifier

The F

statement reads the specified array from a binary data file at DMA speeds.

integer array identifier

Dumps DMA'’s graphics buffer to an integer array.

Ilinteger array identifier

Dumps DMA'’s integer array to graphics buffer.



Graphics ROM

.. [Xtic spacing, Ytic spacing [. Xintersection, Yintersection [. Xmajor count. Ymajor

count [, major-tic size]]]]

The

o> statement draws a pair of axes with optional (linearly spaced) tic marks.

“[Xmin, Xmax. Ymin, Ymax]

The i

diagonal corners to be digitized.

statement defines the soft clip limits. Omitting the parameters allows any two

<t height [, aspect ratio]

The . (character size) statement is used to specify the size and aspect ratio of
characters used in labels. The height defaults to 15/4.54. The aspect ratio
(width / height) defaults to 9./15.

- Xvariable, Yvariable [. pen status string variable]

The .
nate values of the cursor’s location and the pen status. For the pen status, “0” indicates

3 E3]

up”, “1” indicates down.

statement returns values to the specified variables indicating the coordi-

. Xvariable, Yvariable [. pen status string variable]

The =
cursor; execution is resumed by pressing the CONTINUE key, any SFK or the STEP key.

. statement pauses program execution and allows you to reposition the

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.

i Xco-ordinate. Yco-ordinate

The 1

which is specified.

i statement drops the pen and moves it to the absolute X,Y coordinate position

= [lower bound[. upper bound]]

The =

mal printer. Any horizontal area can be copied by specifying its upper and/ or lower

. statement copies the CRT graphic display to the internal ther-

bound.
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The -

mode.

- statement returns the CRT to normal mode from graphics

The ¢

statement draws a box around the current clipping area.

distance]

The 1-
specifies how many millimetres of paper to eject on certain printers; it has no effect on
CRT graphics.

statement clears the CRT of previously plotted data. The distance value

The

= statement sets the CRT to the graphics mode.

. [Xtic spacing, Ytic spacing [ . Xintersection, Yintersection [. Xmajor count. Ymajor

count [ . tic size]]]]

The @

draw a full screen grid.

statement can be used as an alternative to the i - " statement and is used to

.Li7 Xincrement, Yincrement[. pen control]

The

control is the same as for the 7| 1! statement.

1 statement allows incremental plotting from the last plotted point. The pen

i list

The &
plotter. The label is terminated on an ASCII 3.

statement is used like the % <! statement, and draws labels on the

Iz image specifier ; list

The ..

formatted labels on the plotter.

i i statement is used like the : statement and draws




Xcomponent, Ycomponent

The

angle specifies counter-clockwise rotation of the label from the positive X-axis in current

statement specifies the angle at which subsequent labels will be drawn. The

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.

The
in on the keyboard.

statement allows you to draw all keyboard alphanumerics by typing them

[Xmin, Xmax, Ymin, Ymax]

The L

with the origin at the lower left physical limit. When the parameters aren’t included, any

' statement defines the hard clip limits. The units are expressed in millimetres

two diagonal corner points can be digitized.

id number [, length]

The ! Ik statement selects one of several solid or dashed line types. The range of
the id number is 1 through 10; 4 is the default length.

[Xmin, Xmax, Ymin. Ymax]

The !

units are expressed in GDU’s. Any two diagonal corner points can be digitized if the

. statement sets the area that * ~will map to. The

parameters are not included. i. also invokes soft clipping at its boundary.

origin position

The i  (

any subsequent labels are drawn relative to the current pen location. The range of the

label origin) statement sets the label origin position which determines where

origin position is 1 through 9.

Xco-ordinate, Yco-ordinate

The i
which is specified.

statement lifts the pen and moves it to the absolute X,Y coordinate position
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The

offset from the lower first ©.

statement sets millimetres as user units and defines the origin. The origin is

point (Xmin, Ymin) the specified amounts.

‘angle

* Xcomponent, Ycomponent

The

first syntax specifies counter-clockwise rotation from the positive X-axis in current angular

statement sets the angle of rotation for relative and incremental plotting. The

units. The second syntax indicates the angle by specifying a vector in which the Xcompo-

nent equals the run and the Ycomponent equals the rise.

The |
holders on the 9872A. Negative pen numbers specify ‘‘erase’” on the CRT.

statement specifies the pen to be used. 0 (zero) specifies return all pens to their

The

statement lifts the pen.

T Xco-ordinate, Yco-ordinate [, pen control]

The

defaults to one and operates by the following conditions:

statement provides absolute data plotting and pen control. The pen control

odd drop pen
even lift pen
positive pen change after motion

negative pen change before motion

[select code[. HP-IB device address]. ] plotter id string [, step size [.
number of pens [, pen offset [, pen select id]]]]

The |

three plotter id strings and their default select codes are —

- statement defines where all plotter operations will be directed. The

(13)
(7,5)
(5)
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elect code [, HP-IB device address]

statement sets the specified device to a non-operative state.

. select code [, HP-IB device address]

i statement declares the specified device to be the active plot-

ter.

. Xcoordinate value, Ycoordinate value [, cursor type]

The

select one of two types of cursor. An even number specifies a small flashing cross; an odd

statement moves the cursor to the specified absolute position and can

number specifies full-screen crossed lines. Cursor type defaults to the large cursor (1).

- Xrelative co-ordinate, Yrelative co-ordinate [, pen control]

The

is used as the origin. The pen control is the same as for the |

1 statement allows relative plotting from the last absolute plotted point which

T statement.

- Xmin, Xmax, Ymin, Ymax

The

rectangle.

statement sets user definable units which are mapped onto the |

The

statement sets graphic display units (GDU’s) as the current units.

The

i statement sets user defined units (UDU’s) as the current units.

iXmin, Xmax, Ymin, Ymax

The
to fit into the plotting area defined by the i.

statement defines an area that is stretched or shrunk equally in XY directions
statement or by the default (LLIMIT).

The

- statement sets the soft clip limits equal to the hard clip limits.
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Xvariable , Yvariable [, pen status string variable]

The

point.

. statement returns the coordinate values of the last plotted or moved-to

IO ROM

Conventions and Terms

{} : When more than one item appears in an item list with no

separators, individual items are within braces.

source |dest: sc|string variable|numeric array

sc: isc|isc,da|hpal-isc|—isc,da] —hpa
isc: interface select code
hpa: Three or four digit HP-IB device bus address sequence (for example

705,712.1014, etc.) See the description of da below for rules regarding the use

of secondary commands.
da: One or two digit device address sequence (i.e.,5,12,03) separated by commas.
Note that a secondary command sequence can follow any device address. The

secondary command sequence is set off from the device address by a decimal
point and terminated by a secondary command >31. The entire device address

and secondary command expression is limited to twelve digits.

transfer: [type] [L! - {image} ]| [type]

Etype: itfr|{htfr} NJtfr

N: Byte or word transfer count

type: itfr|htfr|tfr

itfr: {# " (Byte or word interrupt handshake)

htfr: (el g | 71} (Byte or word fast handshake or direct-memory access)
tfr: = (word handshake)
list:

variable names
array identifiers
numeric expressions

string expressions




Syntax

Litisc
This statement is used to reset the interface functions of all HP-IB devices on the bus and

return control to the System 45 if it is system controller.

texpl,exp2:
This function returns the binary AND of the values specified by exp 1 and exp 2.

exp

This function returns the binary complement of the value specified by exp.

expl,exp2:
This function returns the binary EXCLUSIVE OR of the values specified by exp 1 and
exp 2.

cexpl,exp2:
This function returns the binary INCLUSIVE OR of the values specified by exp 1 and
exp 2.

exp 1. {exp 2}|{string exp} -

This function returns a value of 1 or 0 as follows:

e When exp 2 is a numeric expression, a 1 is returned when the bit position of exp 1 that is

specified by exp 2 is a 1.

e When a string expression is specified, it is used as a mask for testing the bit pattern of
exp 1. A 1is returned when the string mask matches the bit pattern of exp 1. Any charac-

ter of the mask thatis nota | or &' character represents a don’t-care state for that bit.

Fisc
This statement enables the specified interface card to generate end-of-line program inter-
rupts. The CONTROL MASK word is stored into the interface’s R5 register by the CARD
ENABLE statement.

isc [ HLF = dal][l. i 4 = da2[,da3...]]

This statement allows HP-IB data transfers not involving the System 45 to take place on
the bus. If the TALK address parameter is excluded, the System 45 is assumed to be the
talker; if the LISTEN address parameter(s) is excluded, the System 45 is assumed to be

the listener.
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isc: bit mask

This statement establishes an end-of-line branch mask byte. The numeric or string expres-
sion specified for 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 expression

form of the bit mask consists of | and i characters.

‘dest; “mode "{, string [, parity]} | {[. string]. parity}

‘dest; “mode”. expl "iiexpZ2[, parity]
This statement establishes a conversion table and optionally generates and checks parity

for [/ O operations. The string specified indicates the conversion table to be used.

The mode parameter is specified as follows:

e | — input only conversions

e ' — output only conversions

e i — the conversion table specified is used for input, and an inverse table is generated
for output.

e 11 — the conversion table specified is used for output, and an inverse table is generated
for input.

The parity parameter is a numeric value specified as follows:

o 0 — Parity bit is always reset (0).
e 1 — Parity bit is always set (1).
e Even value (#0) — Even parity is generated and checked.
o Odd value (# 1)— Odd parity is generated and checked.
Single character conversions can be specified by the second syntax, CONVERT...TO... Suc-

cessive statements can be executed, and their values are placed in the appropriate position of
the conversion table generated by the first CONVERT...TO...statement for that select code.

i dest; mode

This statement turns off conversions previously specified for the dest parameter.

L Fiiimage]: enter list

- .~ image]; enter list



This statement is used to initiate a transfer of data into the specified list. Two basic syntaxes are

available as shown above, with parameter meanings as follows:

This optional 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.

Numeric freefield input using a comma for the radix symbol. Otherwise identi-
cal to .

{n} Numeric input of {n} characters per data item with a decimal point radix sym-

bol. Non-numeric characters are counted but not entered.

{n}i: Numeric input of {n} characters per data item with a comma radix symbol.

Otherwise identical to i,
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 variable.

Binary input of 16 bits per numeric or numeric array variable.

For the =, 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.
T 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.
{n}# String variable input of {n} characters.
{n}: 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 terminates with the last
item in the list or EOL
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{n}:

Cancels the HP-IB EOI as a terminator and must appear before any other
image specification in the image list. Data entry terminates when the last item

in the enter list is received.

Cancels both EOI and line-feed as terminators, and must appear before any

other items in the image list.

Items or groups of items enclosed in parentheses are replicated {n} times.

enter list - Allowable items in the enter list include:

o Full precision variables
e Short precision variables
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 other SENTER and SOUTPUT statements when the program is the OVERLAP

mode of execution.

~Lisc[: {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 sequence. The delay parame-
ter specifies the milliseconds of delay before initiating another line of output. The EOL
sequence can be specified by either a string variable or expression.

...... Cisc
This function returns a value of 1 when the specified interface is ready: a 0 indicates the

interface is busy.

5 lisc
This function returns the state of the interface status line: a 1 indicates the peripheral is

operational, a O indicates an error condition.

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 into their local state. Local Lockout

is not cancelled.

i isc
This statement puts all devices on the bus back into their local state and cancels an

existing Local Lockout state.

T isc
This statement sends the Local Lockout message, which prevents an operator from return-
ing a device to local control from its front panel. The System 45 must be the active
controller to execute the LOCAL LOCKOUT statement.

i isc

This statement cancels the ON INT condition for the specified interface.

Fisc [, priority] ©7 1 {label}
This statement enables end-of-line program branches for the specified interface. The
priority parameter sets the priority level for the end-of-line branch, and the system priority
level is set to the level of the end-of-line branch for the duration of the subprogram.
Program transfer is to the subprogram specified by {label}.

“isc [, priority] :i: =i {line identifier}

This statement enables end-of-line program branches for the specified interface. The
priority parameter sets the priority level for the end-of-line branch, and the system priority
level is set to the level of the end-of-line branch for the duration of the subroutine.

Program transfer is to the subroutine at the specified line identifier.

isc [, priority] i+i7 T {line identifier}
This statement enables end-of-line program branches for the specified interface. The
priority parameter sets the priority level for the end-of-line branch. System priority is not

redefined, and program transfer is to the specified line identifier.

' {dest} {transfer} ; data list
This statement transfers data in the list to the specified destination. Items in the data list

are separated by commas or semicolons and include:

e Full precision variables

o Short precision variables
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e String variables
e String arrays
e Numeric arrays

e Integers

If a variable-to-variable OUTPUT is specified, the optional keyword - can be included in

the statement as the transfer type. This results in each byte of data in the data list being
transferred to a word (16 bits) of the destination variable.

image specifiers must be separated by a comma, #, or slash, and include the follow-

ing:

{n}i Specifies {n} digit positions with a blank fill character.

{n}: Specifies {n} digit positions with a fill character of zero.

{n}= Specifies {n} digit positions with a fill character of an asterisk.
{n}= Causes {n} blanks to be printed.

{n} Specifies {n} single string character positions.

Indicates placement of a decimal point radix indicator. There may be only one

radix indicator per numeric specifier.

Indicates placement of a comma radix indicator. There may be only one radix

indicator per numeric specifier.

Indicates placement of a comma in a numeric specification. It is a conditional

character and is output only if there is a digit to its left.

Indicates placement of a period in a numeric specification. It is a conditional

character and is output only if there is a digit to its left.

Indicates a sign position for a + or —. The sign floats to the left of the leftmost
significant digit if S appears before all digit symbols.

Indicates a sign position; + is replaced by a blank. The sign floats to the left of
the leftmost significant digit if M appears before all digit symbols.

Causes output of an E, sign and two digit exponent. This is used for output of

numbers in scientific notation.



Specifies an entire string or numeric field. A numeric is output in STANDARD
format, except that no leading or trailing blanks are output. The current value
of a string is output.

Causes two bytes to be packed into the next two available bytes in the output
buffer. If the source of data is a real variable, it is converted to an integer value
and placed into the output buffer. Values must be greater than —32768 and
less than 32767.

Causes two bytes to be placed in the next available word boundary of the
output buffer. If the source of data is a real variable, it is converted to an

integer value and placed into the output buffer. Values must be greater than
—32768 and less than 32767.

Causes one byte of data to be placed into the output buffer. Values must be
greater than —128 and less than 255.

{n}iL. Outputs 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.
Outputs a form-feed.
{n} Causes a carriage-return/line-feed sequence to be output.

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

items in parentheses.

Text is enclosed in quotes.

...... L. 8C
This statement can be used if the System 45 is the active controller on the HP-IB to specify
another inactive controller on the bus to assume controller functions. The 9845A then

takes the role of a device.

tisc .
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.



68

. sc: mask

This statement programs the logical sense and data bus line on which the specified devices
are to respond 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 devices is disabled.

fsc
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.

liiisc, reg; var
This statement inputs a 16 bit value from the register specified by the {reg} parameter on

the selected interface. The value is returned in the numeric variable specified by {var}.

This statement has two conditional effects:
o If individual devices are not specified, the remote state for all devices on the bus is

enabled.
¢ If individual devices are specified, those devices being addressed are put into the remote

state.

When the System 45 is switched on or reset, bus devices are automatically enabled for the

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

state.

1 isc: exp

This statement is used when the System 45 is not the active controller on the bus and
requires service from the active controller. The numeric or string expression {exp} is sent
in response to a serial poll from the active controller. If {exp} is a numeric expression, it
must have a value between 0 and 127: as a string expression, it must consist of the
characters . and . Bit 6 of {exp} should be set to specify that the System 45 requested

service.




‘ sc
This statement has four effects depending on the manner in which the select code is
specified:

o 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).

o If the select code specifies an HP-IB interface with no device addresses, a Device Clear

{DCL) message is sent.

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

o [f the negative select code of a 98034A interface is specified (i.e. ), those
devices addressed to listen from a prior bus configuration are sent a Selected Device Clear

(SDC) message.

texpl, exp2:
This function rotates the 16 bit binary value specified by {exp 1} as specified by {exp 2}:
o If {exp 2} is positive, the binary value of {exp 1} is rotated to the right by {exp 2} bit

positions.

o If {exp 2} is negative, the binary value of {exp 1} is rotated to the left by {exp 2} bit
positions.
The last bit shifted out of the word is saved in the save bit, which can be accessed by using
the FRE

=i, | function.

isc

isc LB
These statements activate or deactivate /O activities on the specified interface. 1/0

statements and functions are affected as follows:

Statement Result

OUTPUT = No Output
ENTER = No Change

READBIN = 0
IOSTATUS = 1
IOFLAG = 1
STATUS = 0
PPOLL = 0
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c; commands [; data[; commands [; data]] ]...

This statement provides complete HP-IB programming flexibility. The commands
parameter can specify talker and listener addresses, multiline universal commands, and
addressed and secondary commands. All commands are sent with the ATN line set true;
no parity is generated. The data parameter can specify any desired device-dependent

information; all items in the data parameter are sent with the ATN line set false.

Individual numeric items in the commands and data fields are separated by commas.

* (See ENTER)

fisc: exp
This statement establishes a minimum time limit of {exp} milliseconds for the System 45 to
wait for a peripheral to respond to an input or output operation. An end-of-line branch is

requested when the timeout limit is exceeded.

fexpl. exp2:
This function shifts the 16 bit binary value specified by {exp 1} by the number of bit
positions specified by {exp 2}:

o If exp 2 is a positive value, {exp 1} is shifted to the right.

o If exp 2 is a negative value, {exp 1} is shifted to the left.
The last bit shifted out of the {exp 1} is put into the save bit. This bit can be accessed by
using the LASTBIT function.

" (See OUTPUT)

isci var 1 [, var2[. var3[. var4]]]
This statement returns the interface or device status into the variables as follows:
o If the specified interface is not a 98034A, only 1 byte of status is returned. The status bit

patterns are illustrated in this manual in the section covering the STATUS statement.

o If the specified interface is a 98034A, then up to 4 status bytes are returned:
var 1 = fourth interface status byte
{The following three variables are optional and need not be specified in the STATUS statement.)
var 2 = first status byte of the 98034A interface.
var 3 = second status byte of the 98034A interface.
var 4 = third status byte of the 98034A interface.

e If an HP-IB device address is specified, the serial poll status byte of the device is returned

in {var 1}.
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This statement disables the System 45 message:

All select codes are affected.

This statement enables the System 45 message:

All select codes are affected.

fisc
The timeout function returns a 1 or 0 value dependent on the cause of the end-of-line
branch. A value of 1 indicates the cause of the end-of-line branch was a device timeout; a

0 value indicates the branch was not a result of a device timeout.

% 8C

This statement is used to initiate device-dependent action from either a selected device or
all devices addressed to listen on the HP-IB.

o If only the select code of the interface is specified, all devices addressed to listen are

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

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

.. Liiisc. 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.
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Error Messages
Missing ROM or configuration error
Memory overflow
Line not found or not in current program segment
Improper return

Abnormal program termination

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

Numeric value required

Attempt to redeclare variable

Array dimensions not specified

Multiple - statements or * statement pre-

ceded by variable declarative statements

Invalid bounds on array dimension or string length in memory allocation

statement

Dimensions are improper or inconsistent
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

1 (N*7r/2), when N is odd

Magnitude of argument of



Zero to negative power
Negative base to non-integer power

. of negative number

of zero

. of negative number

Division by zero

String does not represent valid number or string response when numeric data

required

Improper argument for |

Referenced line is not
Improper format string

Out of DATA

string longer than 160 characters
[/ 0 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 * or no program in

Subprogram ‘.
Recursion in single line function

Line specified in «:"i declaration.not found
File number less than 1 or greater than 10

File not currently assigned

function

% declaration is not consistent with main program
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Improper mass storage unit specifier

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 storage initialization

Mass storage parameter less than or equal to 0

“or i.

Invalid line number in operation
See Mass Storage ROM errors

Cartridge out or door open

Mass storage device failure

Mass storage device not present

Write protected

Record not found

Mass storage medium is not initialized

Not a compatible tape data cartridge

Record address error

Read data error
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Check read error

Mass storage system error

See Mass Storage ROM errors

[tem in print using list is string but image specifier is numeric

Item in print using list is numeric but image specifier is string
Numeric field specifier wider than printer width
Item in print using list has no corresponding image specifier

Unused

See Graphics ROM errors

i~ octal number

These two errors indicate an error in the machine’s firmware system; they are fatal errors.
If reset does not bring control back, the machine must be turned off, then on again. If the

problem persists, contact your Sales and Service Office.

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 specifer
B Drive missing or power off

Disc system error

Incorrect unit code in mass storage unit specifier
E Unused

S b Unused
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Graphics ROM Errors

Plotter specifications not recognized.
Plotter not previously specified.

CRT Graphics hardware not installed.

- specifications out of range.

Unused

I1/O ROM Errors

Improper select code.

A negative select code was specified that does not match present bus address-

ing.
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 32767 bytes or 16383 words.
Invalid interface register number. (Can only specify 4-7)

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

No line-feed was found to satisy -~ ENTER image specifier or no line-feed

record delimiter was found in 512 characters of input.

Improper image specifier or nesting image specifiers more than 4 levels deep.
Numeric data was not received for numeric enter list item.

Repetition of input character more than 32768 times.

Attempted to create CONVERT table or EOL sequence for source or destina-

tion variable which is locally defined in a subprogram.

Attempted to delete a nonexistent CONVERT table or EOL sequence.




1/ O error, such as interface card not present, device timeout, or interface or

peripheral failure. (Interface FLAG line = 0).
Transfer type specified is incorrect type for interface card.

An FHS or DMA type NOFORMAT transfer specifies a count that exceeds the
size of the variable, or an image specifier indicates more characters than will fit

in the specified variable.

A NOFORMAT FHS or DMA type transfer does not start on an odd-

numbered character position, such as

Interface status error or an EOI was received on an HP-IB interface before

ENTER list or image specification was satisfied.
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(Pty ), Ltd

P.0 Box 39325

Gramley. Sandton. 2018

451 Wynberg Extension 3

Sandton, 2001

Tel 636-8188/9

Telex. 8-2391

Hewlett-Packard South Africa

PO gux 1
Howard Place. Cape Province. 7450
Pine Park Centre, Forest Drive
Pinelands, Cape Province. 7405
Tel 53-7955 thu 9
Telex. 57-0006
Service Department
Hewlett-Packard South Africa

(Pty ). Ltd
P 0. Box 37099
Overpont. Durban 4067
Braby House

TAIWAN

Hewlett-Packard Far East Ltd
Taiwan Branch

39 Chung Hsiao West Road
Sec l 7th Floor

Taip

Tel 3819 60-4

Cable HEWPACK TAIPEI
Hewlett-Packard Far East Ltd
Taiwan Branch

68-2. Chung Cheng 3rd. Road
Kaohsiunt

Tel: (07) 242318-Kaohsiung
Analytical Only

San Kwang instruments Co.. Ltd..
No. 20. Yung Sut Road
Taipei

Tel: 3715171-4 (5 lines)

Telex 22894 SANKWANG
Cable' SANKWANG TAIPE)

TANZANIA

Medical Only

International Aeradio (E.A.). Ltd
P.0. Box 861

Dar es Salaam

Tel' 21251 Ext. 265

Telex. 41030

THAILAND

UNIMESA Co., Ltd

Eicom Research Building

2538 Sukumvit Ave

Bangkok

Tel- 3932387, 3930338

Cable UNIMESA Bangkok
UGANDA

Medical On)

International Aeradio(E.A }. Ltd
P 0. Box 2577

Kampala ~

Tel 54388
Cable INTAERIO Kampala

ZAMBIA

R.J. Tubury Zamma) Lt
P 0. Box 2792

Lusaka

Tel 73793

Cable ARJAYTEE, Lusaka

OTHER AREAS NOT LISTED, CONTA
Hewiefi-Packard (ntercontinental
3200 Hilvew Ave

Makat! 641 Ridge Road Palo Ato, Calfomia 94304

P.0. Box 8947 Secunderabad 500 003 Inoue Buiding Box 51092 Legaspi Village ;

Tamun)o(n 96911 Tel. 70126. 70127 1348-3. Asahi-cho. 1-chome Pakuranga Metro Manila Ourban. 4001 WA;%A? 1‘501

Tel 66674?13 Cable BLUEFROST Atsugi. Kanagawa 243 Tel 569-651 Tel: 85-35-81. 85-34-91 Tel: 88-7478

Cable' EARMED Guam Telex: 015-459 Tel. 0462-24-0452 Cable HEWPACK Auckland Telex 3274 ONLINE Telex 6-7954 Cable HEWPACK Palo Afto
ONTARIO

:eLwBieEtfPTa‘clkam (Canada) Ltd Hewlett-Packard {Canada) Ltd

11620A - 168th Street 1(%0 Mor’(rlzsgns.[();

EdmontonTSM 379 or av(tiv)a3 AT

Tel (403) 452-3670 MANITOBA el (613) QUEBEC

TWX 610-831-2431
Hewlett-Packard Canada) Lta
210.7220 Fisher

Calgary T2H ZHB

Tel. (403) 253-2713

Twx 610-821-6141

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd
837 E Cordova Street
Vancouver V6A JR2

Tel 16046 254-0531

TWX: 610-922-5059

Hewlett-Packard (Canada) Ltd
513 Century St

St James

Winni R3H OL8

Tel. (204) 786-7581

TWX 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd
800 Windmill Road
Dartmouth B38 1L1

Tel {902} 469-7820

TWX 610-271-4482 HFX

TWX 610-563-1636
Hewlett-Packard {Canada) Ltd
6877 Goreway Drive
Mississauga L4V 1M8

Tel {416) 678-9430

TWX. 610-492-4246

Hewlett-Packard {Canada) Ltd
275 Hymus Blvd
Pointe Claire HIR 1G7

TLX 05- 821521 HPCL

FOR CANADIAN AREAS NOT LIST
Contact Hewiett-Packard {Canada)
Ltd in Mississauga

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hewlett-Packard Argentina
SA

Av Leandro N Alemn 822 - 12
1001Buenos Aires

Tel 31-6063.4.5.6 and 7
Telex 122443 AR CIGY

Cable HEWPACK ARG

BOLIVIA

Casa Kaviin § A

Calle Potosi 1130

P 0 Box 500

La Paz

Tel 41530.53221

Telex CWC BX 5298.1TT 3560082
Cable KAVLIN

BRAZIL
Hewlett-Packard do Brasi!
leC Lda

Avenida Rig Negro 980
Alphaville

06400Barueri SP

Tel 429-3222

Hewlett-Packard do Brasi
{eC Ltda

Rua Padre Chagas. 32
90000-Porto Alegre-RS

Tel (0512) 22-2998. 22-5621
Cable HEWPACK Potto Alegre

Hewlett-Packard do Brasil
1 EC Ltda

Rua Siquera Campos. 53
Copacabana
20000-Rio de Janeiro
Tel 257-80-94-DDD (021)
Telex 391-212-1905 HEWP-BR
Cable HEWPACK

Rio de Janeiro

CHILE

Calcagn: y Metcalfe Ltda
Alameda 580-01 807
Casilia 2118

Santiago. 1

Tel 398613

Telex 3520001 CALMET
Cable CALMET Santiago

COLOMBIA

Instrumentacidn

Hennk A Langebaek & Kier S A
Carrera 7 No 48:75

Apartado Aéreo 6287

Bogota, IDE

Tel 69-88-77

Cable AARIS Bogota

Telex 044-400

COSTA RICA

Cientihca Costarncense S A
Avenida 2 Calle 5

San Pedro de Montes de Oca
Apartado 10159

$an Jose

Tel 24-38-20 24-08 19
Telex 2367 GALGUR CR
Cable GALGUR

ECUADOR

Calculators Only
Computadoras y Equipos
Electronicos

P O Box 6423 CCI

Eloy Alfaro #1824 3 Piso
Quito

Tel 453482

Telex 02-2113 Sagita Ed
Cable Sagita-Quito

EL SALVADOR

Instrumentacion y Pracesamiento
Electromico de el Salvador

Bulevar de los Heroes 11-48

San Salvador

Tel 252787

GUATEMALA

IPESA

Avenida La Reforma 3-48
Zona 9

Guatemala City

Tel 63627 64786
Telex 4192 Teletro Gu

MEXICO

Hewlefl-Packard Mexicana
SA deCV

Av Perténco Sur No. 6501
Tepepan. Xochimilco
Mexico 23 D F

Tet 905-676-4600
Hewlett-Packard Mexicana,
SA deCvV

Ave. Canstitucion No 2184
Monterrey. N L

Tel 48-71-32 48-71-84
Telex 038-410

NICARAGUA

Rabertg Terdn G

Apartado Postal 689
Edifico Terdn

Managua

Tel 25'14. 23412.23454
Cable ROTERAN Managua

PANAMA

Electronico Babboa SA
P 0 Box 4929

Caile Samuel Lewts
Cuidad de Panama
Tel 64-2700

Telex 3483103 Curunda

Canal Zone
Cable ELECTRON Panama

PERU
Compaiiia Electro Médica S A
Los Flamencos 145
San Isidro Casifla 1030
1

Lima
Tel 41-4325
Cable ELMED Lima

PUERTO RICO
Hewlett-Packard Inter-Amenicas
Puerto Rico Branch Cftice
Calle 272

No 203 Urb Country Club
Carohna 00924

Tel (809) 762-7255

Telex 345 0514

URUGUAY

Pablo Ferrando S A
Comercial e Industrial
Avenida Italia 2877
Casilla de Correo 370

Cable RADIUM Montevideo

VENEZUELA
Hewlett-Packard de Venezuela

CA

PO Box 50933

Caracas 105

Los Ruices Norte

3a Transversal

Edificio Segre

Caracas 107

Tel 35-00-11 (20 lines)
Telex 25146 HEWPACK
Cable HEWPACK Caracas

FOR AREAS NOT LISTED, CONTA
Hewleft-Packard

Inter-Americas

3200 Hillview Ave

Palo Alto Califormia 94304

Tel 415) 493-1501

TWX 910-373-1260

Cable HEWPACK Palo Altg

Telex 034-8300. 034-8433



EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
Hewlett-Packard Ges m b H
Handelska: 52

box 7
A-1205 Vienna
Tel (0222) 351621 to 27
cable HEWPAK Vienna
Telex 75923 hewpak a

BELGIUM
Hewlett-Packard Benelux
SANV

Avenue de Col-Vert. 1
gGvoenkraaqlaam

-1170 Brussels
Tel (022 672 22 40
Cable. PALOBEN Brussels
Telex 23 434 paioben bry

CYPRUS

Kypronics

19, Gregonos & Xenopoulos Ra
PO Box 1152

CY-Nicosis

Tel 45628/29

Cable KYPRONICS PANDEHIS
Telex 3018

CZECHOSLOVAKIA

Vyvojova a Provozni Zakladna
Vyzkumnych Ustavu v Bechovicich
CSSR-25097 Bechovice u Prahy
Tel 89 93 41

Telex. 121333

Institute of Medical Bionics
Vyskumny Ustav Lekarskes Biontky
Jediova 6

C5-88346 Bratislava-Kramare
Tel 44-551:45-541

DDR
Entwicklungsiabor der TU Dresden
Fnrschungsmsmul Meinsberg
0DR.

Waldheim/Meinsberg
Tel 37 667
Telex. 112145
Export Contact AG Zuerich
Guenther Forgber
Schlegeistrasse 15
1040 Berlin
Tel 42-74-12
Telex' 111889

DENMARK
Hewlett-packard A/S
Datavey 52

DK-3460 Birkerpd
Tel (02) 81 66 40
Cable HEWPACK AS
Telex 37409 hpas dk
Hewlett-Packard A/S
Naverve 1

DK-8600 Silkeborg
Tel' (06) 82 71 66
Telex' 37409 hpas dk
Cable: HEWPACK AS

FINLAND

Hewlett-Packard 0Y
Nahkahousuntie 5

PO Box6

$F-00211 Helsinki 21

Tel (90) 6923031

Cable HEWPACKQY Helsinki
Telex 12-1563 HEWPA SF

FRANCE
Hewlett-Packard France
Quartier de Courtaboeuf
Baite Postale No. 6
F-91401 Orsay Cédex
Tel (1) 907 78 25
Cable HEWPACK Orsay
Telex 600048
Hewlett-Packard France
Agency Régionale

Le Saquin
Chemmzdes Mouilles

1

B.P. 18

F-69130 Ecuily

Tel: (78) 33 81 25,
Cable: HEWPACK Eculy
Telex 31 06 17

Hewlett-Packard France
Agence Régionale

Péricentre de la Cépiére
Chemin de 1a Cépiére. 20
£-31300 Toulouse-Le Mirail
Tel (61) 40 1112

Cable HEWPACK 51957

Telex 510957

Hewlett-Packard France
Agence Régionale
Aéroport principal de
Marseille-Marignane
F-13721Marignane

Tel (91) 89 12 36

Cabie HEWPACK MARGN
Telex 410770
Hewlett-Packard France
Agence Régionale

63 Avenue de Rochester
BP 1124

F-35014 Ronnn Cedex
Tel (99) 36 33 2

Cable HEWPACK 74912
Telex 740912

Hewiett-Packard France

Agence Régonale

74, Aliée de la Robertsau

F~67000 Strasbourg
Tel 188! 35 23 20721

Telex 8

Cable HEWPACK STRBG

Hewleft-Packard France
Agence Reégionale
Centre Vauban

201. rue Colbert
Entrée A2

F-59000 Lille

Tel: (20) 51 44 14
Telex 820744

Hewlett-Packard France
Centre d' Aftares Pars-Nord
Batiment Ampeére

Rue de La Commune de Paris

8P 300
F-33153 Le Bianc Mesnil Cédex
Tel (01} 931 88 50

GERMAN FEDERAL

REPUBLIC

Hewiett-Packard GmbH

Vertnebszentrale Frankturt

Bernerstrasse 117

Pasttach 560 140

0-6000 Frankturt 56

Tel (0611) 50 04-1

Cabie. HEWPACKSA Frankfurt

Tel {0811) 50 04-1

Cabie. HEWPACKSA Frankfurt

Telex 04 13249 hptmad

Hewlett-Packard GmbH

Technisches Buero Boblingen

Herrenbergerstrasse 110

D-7030 Boblln?on Wurttemberg

Tel 107031)\

Cable' HEPAK Bobhingen

Telex 07265739 bbn

Hewlett-Packard GmbH

Technisches Buero Dusseidort

Emanuel-Leutze-Str 1 {Seestern)
-4 Dusseldort 11

Tel {0211) 58711

Telex: 085/86 533 hpdd o

Hewiett-Packard GmbH

Technisches Buera Hamburg

Wendenstrasse 23

D-2000 Nlmbuv

Tel 10403 2413

Cable. Hl WPACKSA Hamburg

Telex. 21 63 032 hphh d

Hewlett-Packard GmbH

Technisches Buero Hannover

Am Grossmarkt 6

D-3000 Hannover 91

Tel (0511) 46 60 01

Tetex 092 3259

Hewlett-Packard GmbH
Werk Groetzingen
Ohmstrasse 6

D-7500 Karlsruke 41

Tel (0721& 69 40 06

Telex' 07-825707
Hewieft-Packard GmbH
Technisches Buero Nuremberg
Neumneyer Str 90

D-8500 Nurember:

Tel (0911) 56 30 83:85
Telex 0623 860
Hewlett-Packard GmbH
Techmsches Buero Munchen
Unterhachinger Strasse 28
ISAR Center

D-8012 Ottobrunn

Tel (089) 601 30 617
Cable' HEWPACKSA Munchen
Telex 0524985
Hewlett-Packard GmbH
Technisches Buero Berhin
Keith Strasse 2-4

D-1000 Berlin 30

Tel (030) 24 90 86

Telex 18 3405 hpbin ¢

GREECE

Kostas Karayannis

08, Omirouy Street
GR-Athens 133

Tel 3237731

Cable: RAKAR Athens
Telex 21 59 62 rkar gr

Anal ]yucal Only

C0" G Panalhanassrou & Co
Marm 17
GR - Athens 103
Tel: 522 1915
Cable: INTEKNIKA Athens
Telex 21 5329 INTE GR
Medical Only
Technomed Hellas Ltd
52.Skoouta Street
GR - Athens 135
Tel 362 6972, 363 3830
Cable ETALAK athens
Telex. 21-4693 ETAL GR

HUNGARY

MTA

Muszerugyr és Méréstechnikal
Szolgalata

Lemin Krt 67

1391 Budapest V)

Tel 42 03 38

Telex 22 51 14

ICELAND

Medical Only

Elding Trading Company Inc
Hafnarhvol - Tryggvatotu
1S-Reykjavik

Tel: 158 20
Cable: ELDING Reykjavik

IRAN

Hewleft-Packard Iran Ltd
No 13, Fourteenth St
Miremad Avenue

P.0. Box 41/2419
IR-Tehran

Tel: 851082-7

Telex: 21 25 74 khrmir

IRAQ

Hewlett-Packard Trading Co

4;1/8 Mansoor City

Baghdad

Tel 5517827

Telex: 2455 hepairaq 1k

Cable HEWPACDAD
Baghoad Irag

IRELAND
Hewlett-Packard Ltd

King Street Lane
GB-Winnersh Wokingham
Berks. AG11 5AR

Tel (0734) 78 47 74

Telex: 847178/848179

ITALY
Hewletl-Packard ltaliana S p A
Via Amerigo Vespuccl 2
Caselia postale 3645

1-20100 Milano

Tel (2) 6251 (10 hnes)

Cable HEWPACKIT Milano
Telex 32046

Hewlett-Packard Italana S p A
Via Pietro Maroncelli 40

(ang Via Visentin)

(-35100 Padova

Tel (49) 66 48 88

Telex 41612 Hewpack
Medical only

Hewlett-Packard [taliana S p A
Via d Aghiardi. 7

-56100 Pisa

Tel (050) 232 04

Telex 32046 via Milano
Hewlett-Packard ltahana S p A
Via G Armelini 10

-00143 Roma

Tel (06) 54 69 61

Telex 61514

Cable HEWPACKIT Roma
Hewlent-Packard Italiana S p.A
Corso Guovanm Lanza
(-1031 Ty

Tel {011} 8822451659308
Medical/Caiculators Only
Hewlett-Packard Italiana S.p.A
Via Principe Nicola 43 G/C
1-95126 Catania

Tei'(095) 37 05 04
Hewlett-Packard taliana S p A
Via Amerigo Vespucc. 9
1-80142 Napoli

Tel {081)3377 11

Hewlett-| Packam Italiana S p A
Via £ Masi. 9
1-40137 Bok
Tel {051) 30

KUWAIT
Al-Khalgiya Trading &
Cantracting Co
P O Box 830-Saft

Kuwait

Tel 424910-411726
Telex 2481 areeg kt
Cable VISCOUN

LUXEMBURG
Hewiett-Packard Benelux

887

v
Avenue du Col-Vert. 1
(Groenkraaglaan)
8-1170 Brussels
Tel (02) 672 22 40
Cable PALOBEN Brussels
Telex 23 494

(D;AOROCCO

erep

190. Bivd. Bramm Roudani
Casablanca

Tel 25-16-76/25-90-99
Cable: Gerep-Casa

Telex 23739

NETHERLANDS
Hewlett-Packard Benelux N V.
Van Heuven Goedhartlaan 121
P O Box 667

NL-1134 Amstelveen

Tel (020) 47 20 21

Cable: PALOBEN Amsterdam
Telex 13 216 hepa ni

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Box 149

N-1344 Haslum

Tel: (02) 53 83 60

Telex: 16621 hpnas n

POLAND

Biuro Informacy Techmiczne)

Hewlett-Packard

U1 Stawki 2, 6P

00-950Warszawa

Tel. 395962/395187

Telex 81 24 53 hepa pl

UNIPAN

Zaklad Doswiadczainy

Budowy Apavalu? Naukow!

U1 Krajowe) Rady Narudowm 51:55

00-800 Warszawa

Tel 36190

Telex 81 46 48

Zaklady Naprawcze Sprzetu
Medycznego

Plac Kamuny Paryskigy 6

90-007 Lodz

Tel 334-41.337-83

PORTUGAL
Telectra-Empresa Técnica de
Equipamentos Eléctricos S ar.l
Rua Radngo da Fonseca 103

P O Box 2531

P-Li: bon1

Tel {19) B!

Cable ELECTRA Lisbon

Telex 12598

Medical only

Mundinter

Intercambio Mundial de Comércio
Sart

Av A A de Aguwav 138

P ] Box

Tel {19) 53 21 31:7
Cable (NTERCAMBIO Lisbon

RUMANIA
Hewleft-Packard Repvezentama
Bd N Balces

12? |58023/|38855

Telex: 10440

LIRUC

intrepnnderea Pentru
Intretinerea

S) Repararea Utilajelor de Calcul

B-dul prof. Dimitrie Pompes 6

Bucharest- Seclorul 2

Tel: 12 64 3

Telex 1!716

SAUDI ARABIA

Modern Electronic Establishment
King Abdul Aziz str (Head office)
P 0 Box 1228

Jeddah

Tel: 31173-332201

Cable: ELECTRA

PO Box 2728 (Service center)

Riya.
TB\ 62596 66232
Cable’ RAQUFCO

SPAIN

Hewlett-Packard Espaiola, S.A
Jerez, Calle

E-Madrid 1

Tel (1) 458 26 00 (10 lines)
Telex: 23515 hpe
Hewlett-Packard Espahola. S.A
Mllanesado 21 2

E-B

Tel (3i 203 6200 {5 lines)
Telex: 52603 hpbe e
Hewlett-Packard Espaho\a SA
Av Ramén y Cajal

Edificio Sevifla. olan(a g
E-Seville 5

Tel 64 44 5458
Hewilett-Packard Espafiola S A
Edificio Albia Il 7

E-Bilbao-1

Tet 23 83 06/23 82 06
Calculators Only
Hewlett-Packard Espatola S A
Gran Via Femanno El Catdlico. 67
E-valen

Te! 326 87 28/326 85 55

SWEDEN
Hewlett-Packard Svenge AB
quhe(svagen 1-3

S 151 20 Bromma 20

Tel {08) 730 05 50

Cable: MEASUREMENTS
Stockholm

Telex: 10721

Hewileft-Packard Sverige AB

Ostra Vintergatan 22

§$-702 40 Orebro

Tel (019} 14 07 20

Hewlett-Packard Sverige AB

Frotalisgatan 30

$-421 32 Vistra Frolunda

Tel (031) 49 08 50

Telex 10721 via Bromma Office

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Zurcherstrasse 20

0x
CH-8952 Schlieren-Zurich
Tel: (01) 730 52 40:730 18 21
Cable HPAG CH

Telex 53933 hpag ch
Hewlett-Packard {schweiz) AG
Chateau Bloc 19

CH-1219 Le Lignon-Geneva
Tel. {022) 96 03 22

Cabie. HEWPACKAG Geneva
Telex' 27 333 hpag ch

SYRIA
Medical:Calculator only
Sawah & Co

Place Azmé

B.P. 2308
SYR-Damascus

Tel 16367. 19697, 14268
Cable: SAWAH. Damascus

TURKEY

Telekom Engineerning Bureau
P.0. Box 437

Beyoglu

TR-Istanbul

Tel: 49 40 40

Cable TELEMATION (stanbul
Telex 23609

Medical only
MA

E

Muhendislik Koilektit Sirketi
Adakale Sokak 41/6
TR-Ankara

Tel: 175622

Analytical only

Yilmaz Ozyurek

Milli Mudafaa Cad No. 16/6
Kizilay

TR-, Anklrl

Tel: 25

Telex 42576 ozek tr

UNITED KINGDOM
Hewilett-Packard Ltd

King Street Lane
GB-Winnersh, Wokingham
Berks. RG11 5AR

Tel: {0734) 78 47 74

Cable: Hewpie London
Telex 847178/9

Hewiett-Packard Ltd
Tratalgar House.
Navigation Road
Altrincham
Cheshire WA14 INU
Tel: {061) 928 6422
Telex: 668068

Hewiett-Packard Ltd
Ijgon Court

ereward Rise
Dudley Road

Halesow
West Mldlanus B62 85D
Tel: (021) 550 9911
Telex: 339105

Hewlett-Packard Ltd
Wedge House

799. London Road
GB-Thornton Heath
Surrey CR4 6XL

Tel. (01) 684 01038
Telex. 946825

Hewlett-Packard Ltd

c:0 Makro

South Service wholesale Centre
Wear Industnal Estate

Washington

GB-New Town. County Durham
Tel- Washingtan 464001 ext. 57°58

Hewlett-Packard Ltd

10. Wesley St
GB-Castleford

West Yorkshire WF10 1AE
Tel. (09775) 50402

Telex 557355

Hewlett-Packard Ltd
1. Wallace Way
GB-Hitchin

Herts
Tel' (0462) 52824:56704
Telex 825981

Hewlet-Packard Ltd

2C. Avonbeg Industrial Estate
Long Mile Road

Dubtin 1

Tel Dublm 509458

Telex 304

USSR

Hewlett-Packard

Representative Office USSR
Pokrovsky Boulevard 4:17-KW 12
Moscow 101000

Tel'294-2024

Teiex 7825 hewpak su

YUGOSLAVIA
Iskra-standard:Hewlett-Packard
Mikiosiceva 38Vl

61000 Ljubljana

Telb: 31 58 7932 16 74
Telex' 31583

SOCIALIST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard Ges. m b H
P.0. Box 7

A-1205 Vienna. Austria
Tel: (0222) 35 16 21 to 27
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

MEDITERRANEAN AND
MIDDLE EAST coul

OT SHOWN LEASE CONTACT:
Hewlen Packard S A
Mediterranean and Middle
East Operations
35. Kolokotron: Street
Platia Ketallariou
GR-Kifissia-Athens. Greece
Tel: 8080337:359/429
Telex 21-6588
Cable. HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED CONTACT
Hewlett-Packard S.A

7. rue du Bois-du-Lan

PO Box

CH-1217 Meyrin 2 - Geneva
Switzerland

Tei* (022) 82 70 00

Cable: HEWPACKSA Geneva
Telex: 2 24 86

UNITED STATES

ALABAMA

8290 Whitesburg Dr . SE
P O Box 4207
Huntsville 35802

Tel (205 881-4591
Medicai Only

228 W Val}ey Ave
Room 2

Blvmm hlm 35208

Tel (205) 942-2081:2

ARIZONA

2336 £ Magnoha St
Phoenix 85034

Tel (602} 244-1361

2424 East Aragon Rd
Tucson 85706

Tel (602) 294-3148

"ARKANSAS
Medical Service Only
P O Box 5646
Brady Staton

Little Rock 72215
Tel (501) 376-1844

CALIFORNIA

1430 East Orangethorpe Ave
Fullerton 92631

Tel {714} 870-1000

3939 Lankerstim Boulevard
North Holtywood 91604
Tel (213) 877-1282

TWX 910-499-2671

5400 West Rosecrans Blvd
P O Box 92105

World Way Postal Center
Los Angeles 50009

Tel 213} 970-7500

‘Los Angeles

Tel (213) 776-7500

3003 Scott Boulevard
Santa Clara 95050

Tel {408) 249-7000

TWX 910-338-0518

‘Ridgecrest

Tel (714) 446-6165

646 W North Market Bivd
Sacramento 35834

Tel (916) 929-7222
9606 Aero Drive

P 0 Box 23333

San Diego 92123

Tel (714)279-3200

COLORADO

5600 South Ulster Parkway
Englewood 80110

Tel (303) 771-3455

CONNECTICUT
12 Lunar Drive
New Haven 06525
Tel {203) 389-6551
TWX 710-465-2029

FLORIDA

P O Box 24210

2806 W Oakiand Park 8ivd
Fi. Lauderdale 33311
Tel (305) 731-2020
“Jacksonville
Medical Service onh

Tel (304) 398-0663y

P O Box 13910

6177 Lake EHenor Dr
Orlando 32809

Tel (305} 859-2900

P QO Box 12826
Pensacola 32575

Tel (904) 476-8422

GEORGIA

P O Box 105005
Atlanta 30348

Tel (404) 955-1500
TWX 810-766-4830

Medical Service Only
‘Augusta 30903
Tet ?404) 736-0592
PO Box 2103

Warner Robins 31088
Tel (912) 922-0449

HAWAII
2875 So King Street
Honolulu 96814

Tel: (808) 955-4455
Telex: 723-705

ILLINOIS

5201 Tollview Dr

Rolling meadows 60008
Tel: (312) 255-9800

TWX 910-687-2260

INDIANA
7301 North Ave

MICHIGAN

23855 Research Drive
Farmington Hills 48024

Tel. (313) 476-6400

724 West Centre Ave

Kalamazoo 49002

Tel' (606) 323-8362

MINNESOTA
2400 N an Ave
St. Paul 5511

Tel 1612) £36- 0700

indianapolis46250
Tel (317)842-1000
TWX 810-260-1797

IOWA

2415 Hemnz Road
lowa City 52240
Tel {319) 338-9466

KENTUCKY

Medical Only

Atkinson Square

3901 Atkinson Dr

Suite 407 Atkinson Square
Louigville 40218

Tel (502) 456-1573

LOUISIANA

P O Box 840

3229-39 Wilhiams Boulevard
Kenner 70063

Tel (504) 443-6201

MARYLAND

6707 Whitestone Road
Baitimore 21207

Tel (301) 944-5400
TWX 710-862-9157

2 Choke Cherry Road
Rockville 20850
Tel (301) 948-6370
TWX 710-828-9684

MASSACHUSETTS
32 Hartwell Ave
Lexington 02173
Tel (617) 861-8960
TWX 710-326-6904

“Jackson
Medical Service onl
Tel (601) 982-936!

MISSOURI
11131 Colorado Ave
Kansas City 64137

Tel (816) 763-8000
TWX $10-771-2087
1024 Executive Parkway
St. Louis 63141

Tel (314) 878-0200

NEBRASKA
Medical On)

717t Mercy Aoad
Surte HO

Omaha 68106

Tel (402) 392-0948

NEW JERSEY
W 120 Century Rd
Paramus 07652
Tet (201) 265-5000
TWX 710-990-4951

Crystal Brook Professional
Buiding

Eatontown 07724

Tel (2011 542-1384

NEW MEXiCO
PO Box 11634
Station £

11300 Lomas Bivd . N E
Albuquerque 87123
Tel {505) 292-1330
TWX 910-989-1185

156 Wyatt Drive

Las Cruces 88001
Tel: (505) 526-2484
TWX 910-9983-0550

NEW YORK

6 Automation Lane
Computer Park

Albany 12205

Tel: (518) 458-1550
201 South Avenue
Poughkeepsie 12601
Tel (314) 454-7330
TWX' 510-253-5981
650 Penn(on Hill Otfice Park
Fairy 4450

Tel 716) 223 9950
5858 East Molloy Road
Syracuse 13211

Tel (315) 454-2486
TWX: 710-541-0482

t Crossways Park West
Woodbury 11797

Tel (516) 921-0300
TWX' 710-990-4951

NORTH CAROLINA
P Q. Box 5188

1923 North Main Street
High Point 27262
Tel {919) 885-8101

QHIO

16500 Sprague Road
Cleveiand 44130
Tel 1216) 243-7300
TWX 810-423-9430
330 Progress Rd
Dayton 45449

Tel {513} 859-8202
1041 Kingsmill Parkway
Columbus 43229
Tel (6141 436-1041

OKLAHOMA

P.0. Box 32008
Oklahoma City 73132
Tel' (405) 721-0200

OREGON

17890 SW Lower Boones
Ferry Road

Tualatin $7062

Tel {503) 620-3350

PENNSYLVANIA

111 Zeta Dove

Pittsburgh 15238

Tei: (412) 782-0400

1021 8th Avenue

King of Prussia Industnal Park
King of Prussia 19406

Tel ?215) 265-7000

TWX: 510-660-2670

SOUTH CAROLINA
6941-0 N. Trenholm Road
Columbia 29260

Tel (803) 782-6493

TENNESSEE
“Knoxville
Medical Service only
Tel (615) 523-5022

3027 vanguard Dr
Director s Plaza
Memphis 38131
Tel (901) 346-8370

Nashville
Medical Service only
Tel (615) 244-5448

TEXAS

P 0 Box 1270

201 £ Arapaho Rd

Richardson 75080
Tel 214} 231-6101

10535 Harwin Dr

Houston 77036

Tel' (713) 776-6400

205 Bilty Mitcheil Road
San Antonio 78226

Tel (512) 434-8241

UTAH

2160 South 3270 West Street
Salt Lake City 84119

Tel (801) 972-4711

VIRGINA

PO Box 12778

No 7 Koger Exec Center
Sute 212

Nortolk 23502

Tei:(804) 461-4025/6

P O Box 9669

2914 Hungary Springs Road
Richmond 23228

Tel (804) 285-3431

WASHINGTON
Bellefield Otfice Pk
1203-114th Ave. S E
Bellevue 98004

Tel (206) 454-3971
TWX 910-443-2446

‘WEST VIRGINIA
Medical Analytical Only
Charleston

Tel (3041 345-1640

WISCONSIN

9004 West Lincoln Ave
West Allis 53227

Tel (414) 541-0550

FOR U.S. AREAS NOT LISTED:
Contact the regional office

nearest you Atlanta. Georgia

North Hollywood. Caltornia

Rockwille, Maryland  Rolling Meadows
Ilinots Their complete

addresses are listed above

“Service Only 1478




Your Comments, Please...

Your comments assist us in improving the use-
fulness of our publications; they are an impor-
tant part of the inputs used in preparing up-
dates to the publications.

In order to write this manual, we made certain
assumptions about your computer background.
By completing and returning the comments
card on the following page, you can assist us in
adjusting our assumptions and improving our
manuals.

Feel free to mark more than one reply to a
question and to make any additional com-
ments.

If the comments card is missing, please address
your comments to:

HEWLETT-PACKARD COMPANY
Desktop Computer Division

3404 East Harmony Road

Fort Collins, Colorado 80525 U.S.A.

Attn. Customer Documentation



