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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 1099 through -1 x 

10 99,0, and 1 x 10- 99 through 9.99999999999 x 1099. However, the range of calculations is 

-9.99999999999 x 10511 through -1 x 10-511
, 0, and 1 x 10-511 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. 

• 
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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 

Line 22 } Display Line 

Lines 23-24 } Keyboard Entry Area 

Line 25 } System Comments Line 

'" 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: 

• Error Messages 

• ROM Error Messages 

• Statements 

• About the 9845A 

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

standard desktop computer. 
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- Special Keys 
In addition to the standard typewriter keys there are blocks of keys with special functions. 

Typing Keys 

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~ held down, the keyboard 

is set to the space dependent mode. 

Causes any key held down to repeat rapidly. 

Program Control Keys 

Runs the program, beginning at the lowest numbered line. 

Stops a running program and all I/O at the end of the current line. When 

pressed with 8 held down, the computer is reset. 

Causes program execution to be suspended at the end of the current line; 

I/O 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. 

• 
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Edit/ System Function Keys 

... 

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 B 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 

• 

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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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 . 

• 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 

• 
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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. 

Arithmetic 
Add 

Subtract, unary minus 

Multiply 

Divide 

or Exponentiate 

Modulo 

Operators 

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 

Ii 
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Logical 

Truth Table 

A B AANDB AORB A EXOR B NOTA 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 o = False 

String 
String concatenation 

Math Hierarchy 
Functions Performed First 

, 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. 

7 
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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. 

- a vertical line between parameters means "or", only one of the two parameters may be 

included. 

/ - a slash between two parameters means that either or both parameters may be included. 

name - a capital letter followed by 0 through 14 lowercase letters, digits or the underscore 

character. The following parameters can be names. 

• variables 

• labels 

• 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 ( ) 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/ 0 statement. 

Iii 



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 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: 

• text within quotes 

• string variable 

• substring 

• string concatenation operation - & 

• 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 -

single variable 

numeric variable 

cmPle numeric 

array element 

variable 

~
ring variable 

simple string 

~substring 
L g array element 

substring 

array variable 

numeric array 

~matrix 
~ector tring array 

matrix 

vector 

identifies the entire array in an I/O statement 

• 
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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 

range is one through ten. 

statement. Its 

file name - a one to six ASCII character string with the exception of a quote mark, colon, 

ASCII NULL or CHR$ (255). 

select code - an expression (rounded to an integer) in the range zero through sixteen. The 

following select codes are reserved -

.0 Internal thermal printer 

• 13 Graphics Option 

• 14 Optional tape cartridge 

• 15 Primary tape cartridge 

.16 CRT 

11 
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mass storage unit specifier - device type [select code [ controller address I 9885 unit 

code [ unit code]]] 

The letters specifying the various device types are: 

• T - Tape Cartridge 

• F - 9885 Flexible Disk 

• y - 7905 Removable Platter 

• Z - 7905 Fixed Platter 

• C - Reserved for future disc 

• D - Reserved for future disc 

• 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. 



Syntax Listing 
Mainframe 

A 
numeric expression 

The function returns the absolute value of the numeric expression. 

10 PRINT A3S(\+4) 

numeric expression 

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

expressed in the current angular unit mode. 

40 Angie=AL~(X) 

~::; 0 F f;~: I ! .. ~ T f! c: ... ' -.. " _ .. J 

numeric expression 

The i·: function returns the principal value of the arcsine of the numeric expression 

expressed in the current angular unit mode. 

80 IF ASN(A){90 THEN 200 

file specifier "H file number [ return variable [:. protect code] ] 

H file number file specifier [,' return variable [" protect code] ] 

T: .. ':: file number 

H file number .. 

The ';r (; !.: statement is used to open a data file by assigning a number to it. It is also 

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

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

Value of 
Return Variable 

o 
1 
2 

Meaning 

File available 
No such file found 
File is protected or of the wrong type 

H)O r:!:::;:=':; rc;r'; # 1. e l! DATA" 

13 

(3 !=j:::;::='; I C;r'~ "DA A: F::::" TO #2, i:;::et ur"n 
Fi::;::; I Gr·~ #7 Ci;! F'r-·c,;;! II ~ >::, II >::\'~~!I 

i Return IS THE RETURN VARIABLE 
I PROTECT CeDE ALse SPECIFIED 

o ASSIGN * T #2 I CLU::;E:=':; FILE #2 
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numeric expression 

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

expressed in the current angular unit mode. 

::. 4- U i=i n ';:I.j '::: ::::: i::i T f'; ,. -::' 
15U PRINT ATN(l) 

[beginning line number [ increment value] ] 

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

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

ten. 

-j ,-;, ;:::" 

.L ~~; ~ ".: 

B 

The . ;, statement outputs an audible beep. 

ii file number 

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

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

10 r:I .. .iFFi:::i? #4-
::0 r:UFFEF:: :fI:ri 



-

-

c 
subprogram name [ pass parameter list ] 

The statement transfers control to a subroutine subprogram. 

;;:.' 1 C1 C: rl L.. L. I'i t:'·3. n ( ;:-:;, 'y' , Z ( ~. > , II ( 1 ~I 4 ), (C), :R: 4, H $ ) 

;~: ;:: [1 C !::! L L.. F'r- 'i :::: I:::' ( >:: * '/, ;:::E: l~ [: ~:; J ) , F I :; < Ii < :l :1 :3 ) ) !! 4 4 ) 

[selective catalog specifier / msus [ heading suppression]] 

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

suppression] ] 

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

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

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. 

!! II '-I! 
.. ! 

1i.C1 c!=rr "p(,,!! 
1:20 C:HT ":F::::",i 

If [!i file number] 

I CATALOGS THE TAPE CARTRIDGE 

I SUPPRESSES THE HEHDING 

The I! statement is used to provide verification that the information being 

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

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

buffered. 

1·:1-0 CHECf: f;:E:HD 
150 CHECK REHD #6 

................. [ ,! file number] 

I ALL FILES WILL BE VERIFIED 
ONLY FILE #6 WILL BE VERIFIED 

The :;'F .............. statement deactivates a previous corresponding 

!;', If statement, either general or for a specified file . 

• j 70 CHE i ... : !< REHD OFF " ... I ALL CHECK REHD DISABLED 
i :::0 CHECf:: READ CFF # 6 CHECK REHD FCR FILE #6 DISHBLED 

• 
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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. 

: l...i; ... ;-,; .; ,-:,,-.: 
! ; j i._. ! 1 .i. ;;:.1 ;:~; 

array variable 

! PRINTS AN E3CAPE CODE 
BRANCHIN WHEN N=65 

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

of the specified numeric or string array. 

item [. item ... ] 

The statement dimensions and reserves memory space for simple and array variab­

les-numeric and string- in a "common" memory area, allowing values to be passed to 

subprograms or to other programs. 

The item can be -

simple numeric 

numeric array subscripts 

simple string [ 'number of characters ] 

string array subscripts [.number of characters 

or can precede one or more numeric variable items to 

specify precision . 

... (", :"1 r: ,. :::: ; ::~: ::. ; !_ .:: 1 ; :? ,:,:: ::. ~I D:$: .:: ~2 , :::: ::. :: ,,:: ~:; ::! ~I I :.~ T E: :::; E: F:: E::':.:1-;.::I-::' 
::::' : i"i ~.! " +1 ;;:,. ... C ' I ".T ;; I :" .:1- ::. I (~:.::. C H 1'·1 :1::: E: U :::; ED I i··j ::,; !.J B P F' C: C i? H 1"1 

[line identifier] 

The (continue) command resumes execution of a program at the specified line, or 

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

• 
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source file specifier destination file specifier [ protect code] 

The ii' statement selectively copies a file from one location to a previously undefined 

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

::::;4~~:! C C)P'y' ;; Df:!TH:l : F:::;; i !.~ ;; Dfj"Tf:! 1 :: T:~ :::::;; 
:::: ~::; 0 C CP \' !l !~~ t::: ::; ... - f:i;; T C) ;; ~;:I r'" ... -

numeric expression 

The '; function returns the cosine of the angle which is represented by the numeric 

expression. 

?70 IF Lu3(N)=1 THEN 45-

file specifier number of defined records [ record length] 

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

mark in the first word of every record. 

:::j. 0 0 r::: F~~ E: i:::j T t::. ;::D i:::j T fi ;; ~! ;" 

:::j. :l 0 i
O 

•• : !:;~~ t:::: fi "r F::" i:::j i:::: C:: T :::; ~ F :~~: ;; ~! :L 0 '! 4 0 i~::i 

o 
constant or text [ constant or text...] 

The statement provides constants and quoted or unquoted text from which 

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

from the keyboard. 

40 

The 

cuted. 

, statement cancels any statement previously exe-

• 
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The statement prevents the following math errors from halting program 

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

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) 

Integer precision overflow (20) 
Short precision overflow (21) 
Real precision overflow (22) 
Intermediate result overflow (23) 
TAN(N*PU2), N:odd integer (24) 
Zero to negative power (26) 
LGT or LOG of zero (29) 
Division by zero (31) 
X MOD Y, Y=O (31) 

Default Value 

32767 or -32768 
+ or - 9.99999E63 

+ or - 9.99999999999E99 
+ or -9.99999999999E511 

9.99999999999E511 
9.99999999999E511 

- 9. 99999999999E511 
+ or -9.99999999999E511 

o 

subprogram name [ formal parameter list' ] ....... numeric expression 

>i subprogram name ':; [ formal parameter list' ] ....... string expression 

subprogram name [ formal parameter list ••• ] 

subprogram name 'i; [ formal parameter list' 

The 'ii statement defines a single-line function (first two syntax), or, with 

ii and i a multiple-line function subprogram (second two syntax). 

DEF FNCS(AS.BS)=AS(BS(CS 
DEF FNChange=MA3-FNS~ope(M,N,O) 
DEF FNShipments(A,B,C) 
DEF FNResultsS(XS,YS,ZS) 

i SINGLE-LINE STRING 
I SINGLE-LINE NUMERIC 
I MULTIPLE-LINE NUMERIC 

MULTIPLE-LINE STRING 

The !,; statement is used to set degree mode for results and arguments of trigonometric 

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



first line identifier [ second line identifier] 

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

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

of lines is deleted. 

matrix variable 

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

numeric matrix which was inverted if no matrix is specified. 

i···i'···· : 

item [ item ... ] 

The statement 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 !number of characters 

The statement deactivates any interrupt declarative so that pres-

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

19 
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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, 'J' and sepa­

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

in the display list. 

;"".1 L ... ; 

vector name" vector name' 

The ....... function returns the inner product of two vectors . 

240 PRINr DOTfV?c orl,V@r ...... , '" 

,:::. -.:'; .~::! ::< ::::::D I::) T ( i:::j 'l r: ::: 

numeric expression number of significant digits' 

The (digit round) function returns the numeric expression rounded to the 

specified number of significant digits. 

E 
[prompt ] string variable 

(";1 ikir,j:::'ri ;;; 
' ... "_'; '1 J .. ' l ••••• i .. ' ! ' ... ' 

r, T .. T "1"','" 
.j).I. .. :i.i. i·:::' 

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

length to be altered. can't be executed from the keyboard. 

tDITI~G A SUBSTRING 

key number 

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

keystrokes for use as a typing aid. 



-

; 'i [line identifier [ increment value] ] 

The F ,,; .... command allows program lines to be changed, added or deleted. If 

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

is ten if not specified. 

E::D I T L .. I r··IE: 

The statement reactivates any interrupt declaratives that were 

previously deactivated by '. 

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

terminates program execution. 

The ::' (error line) function returns the line number in which the most recent program 

execution error occurred. 

30 IF ERRL=150 THe c;-

The i·i ',; (error message string) function returns the most recent program execution 

error message. 

i. ':::: 0 F'i? I i4 T I:::: I:;:: t::' I"! :$ 
16~::1 I F' E!:~:F:r"i$::::;; [:1 F'i P 

The ':";',.! (error number) function returns the number of the most recent program 

execution error. 

1 :::: (1 F' P I 1"4 T E:: F~: F: r'{ 
190 IF ERRN=36 THEN RESTORE 

21 
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C:' numeric expression 

The F' (exponential) function returns the value of Napierian e ( = 2.71828182846 to 

twelve place accuracy) raised to the power of the computed expression. 
2::' 0 1=1 "t:::::F';: :t., 

F 
number of digits 

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

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

number of digits 

! 5 DIGITS TO RIGHT nF DECIMAL POINT 
V~~JHBL~ NUMB~~ OF DIGITS 

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

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

through eleven. 

SCIENTIFIC NOTATION 
VARIABLF NUMBER OF DIGITS 

The F statement is the last line in a multiple line function subprogram. 

loop counter initial value final value [ :. increment value] 

The :;' statement is used with the statement and defines how many times a 

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

increment value is specified, it defaults to one. 

320 FOR 1=1 TO 10 
COUNTER VARIABLE CAN ALSO BE 
USED TO DEFINE VALUES 

• 
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numeric expression 

The j" ... function returns the fractional part of the evaluated expression and is de-

fined by the formula: argument - I ::: (argument). 

G 
file specifier L line identifier L execution line identifier] ] 

The statement loads into memory a program saved with the statement, or 

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 

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

t:::" 
' .. : 

RENUMBE 1u BEGIN wITH 70 

23 

C;; ::. i ;; F' fi \' F' .... : F :=~ ;! ~ ';':. !;:~ 

····F: r ;; ~:!C: i ... : ! .:::: i; , 1. O~~i~! 1. 0 l? E f··1 UrI'! ....... t:;:. 'r C! I:: E: C; I 1"·1 [ ... j I 'r !.-l :!. I;:) 0 ~I E:; : E: t .. U T l:::: i::i T 1 1;::1 

line identifier 

The statement transfers program control to the subroutine beginning at the 

specified line in the current program segment. 

line identifier 

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

gram segment. 

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

ric functions. A grad is 1/ 400th of a circle. 
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numeric expression 

numeric expression 

I 
line identifier 

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 

;'! statement 

statement 

statement 

;,! statement 

statement 

statement 

statement 

statement 

statement 

statement 

statement 

statement 
""'" statement 

statement 

statement 

."'. L1 
"'l'1 

...... i 'T u'····· 

40 F O'~8 TH~N ST P 
[".I'r ;S '/ •.... ', ; :\ 

:, .. ,k· ····u 'r it:: ! ... 11 

• 
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image format string 

The T statement is used with the statement and specifies output 

format: 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. N 

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. 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 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. 

'? 0 I !"1 f=j C; E: 14 t=! A F! ~ ::::; j:::j ~I ;;:$:'; >:: :::~ D " II II ~ 4 ~:: " .. ::; D ~I .3 ':I~ .::_ " ,:::~ 1.1 

::::U I !'iHCi::: ~?DC:D" ;:2D, D" DDE:, r'!4D:1 !! : F " :=:::D !!,.!, 4D" ;'::D ",!! 

T,' i mass storage unit specifier [,' interleave factor] 

The J (·iIT statement enables an unused mass storage medium to be used by 

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

re-initialized; in the process, it is cleared of all 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. 

210 I i··j I T I H L. I Z E !I .. T H 

" i 

I INTERL.EHVE FHCTOR OF 4 

• 



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. 

260 INPUT n(+),AS,BS[5 

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 statement is used to dimension and reserve storage space for integer 

precision variables - simple and array. 
..... : "':' 
,.:.'.i.=::) ~::! { .::' -.' 'I "f.:: 

. :.... ~! : .. - " :; .:.,' 

L 
string expression 

The Ii function returns the current character length of the string expression. 

30 PRINT LEN(CS) 
40 IF LEN(SS){10 THEN SS=RPTS(SS,2) 

UT] numeric variable ""'" numeric variable ... ] ""'" numeric expression 

T] string variable [string variable ... ] string expression 

The "'" "','" statement is used to assign a value to a variable or variables. 

LET A=B=C=D=E=100 
;:<:::::\'·····2 

')~J :=:S=:::: S (2, '::~) 
100 L..FT >::$:::::!; F'~~: I CE::; I! 

i MULTIPLE ASSIGNMENTS 
IMPLIED ASSIGNMENT 

27 
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numeric expression 

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

numeric expression. 

J. 3(:) i:::::::L.CT >:: \') 
140 PRINT L.CT>::2) 

number of line feeds 

The] II function is used with the i: statement and causes a carriage return and 

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. 

Di:::: T i·.iT ~:i 
! "'.1.!1! L.. I !.~ '" ····· .... i ,-' , D~! L. I j' .. j ;:: : ... '! , .... 

I "l< file specifier [,: line identifier [ execution line identifier] ] 

The L ... 1 lll<. statement loads into memory a program saved with '; or any string data 

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

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. 

.... , .... ,'-.. 
::::. '::. ~:.I 

L. I ,'.jf::: 
[I t·if::: 

;;T"i,::;T::::; ;; 
.1..'. i!;: 

T ,.}, " "prompt .,] string variable 

The : ..... I. ;,:" iT statement allows any combination of characters to be assigned to a string 

variable during program execution.T rH" " can't be executed from the keyboard. 

~o~ [INPUT A$[10,20] 
o L. I j"'! F i..J T i! I"~ E >:: T t·~ Fi !"'I E II , !'.~.:;j. rf! ;:::' ::::. $ ( I ) 



[beginning line identifier [ ending line identifier] ] 

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

tifier] ] 

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

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

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

The second syntax directs the listing to the specified device. 

The 

listed. 

[key number] 

select code [,' HP-IB device address] [:; key number] 

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

file specifier [,' execution line identifier] 

The IJ statement puts back into memory a program stored with the ';T r; F. state­

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

tion is to begin. 

i BEGIN E~ECUTION WITH LINE 50 

file specifier 

The :L command causes an implied .. ········:1 ii to be executed, loads a file 

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. 

29 
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file specifier 

The statement loads the specified binary file into memory without altering 

any other binary routines already in memory. 

i ... i:::i.u I:: I r'~ 

("!HD B I I"~ 

file specifier 

!;Dup: F::::!! 

The statement loads SFK definitions from a file stored with 

Program lines in memory aren't affected. 

numeric expression 

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

numeric expression. 

string expression 

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

lowercase. 

! ONLY LETTER~ ARE AFFECTED 



- M 
mass storage unit specifier 

The statement specifies the standard (default) mass storage 

device. Mass storage unit specifier is a string expression of the form - device type 

[select code [, controller address I 9885 unit code [,' unit code] ] ]. Unit code is ignored 

if 9885 unit code is specified. 

The letters specifying the various mass storage device types are: 

Letter 

T 

F 

y 

Z 

C 

D 

P 

Device 

Tape cartridge 

9885 Flexible Disk 

7905 Removable Platter 

7905 Fixed Platter 

Reserved for future disc 

Reserved for future disc 

7920A Disc Pack 

i! .. T;! 
" I 15 IS DEFAULT SELECT CODE 

MASS STORAGE IS AS 

""" """ array variable .. "' .. ( (",i [ redim subscripts' ] 

The (iT ... 'C):'! statement assigns the value 1 to every element in a numeric array. A new 

working size can be specified. 

!'1f:T A:.:.i::OrJ 
r'"IHT C:::::::C:C)r··1 (4 ~ 4) REDIMENSION ARRAY r 

, "" """ result array······· operand array 

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

second numeric array. 

98 MAT Datal=Data2 
:l C1~] !'1AT , ... -.\' 

-
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result vector operand matrix 

The statement finds the sums of the elements of the columns of a numeric matrix 

and stores them in a vector. 

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 . 

. ..... ,::, 

:, .. : C; :::'.11', '" F: ) 

matrix name redim subscripts J 

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

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

be specified; it must have two dimensions. 

',: 'i,'! 

'j' r·:· 
.i, ,j) ~ '1 

i'l""!; ; i:::',:::.: 

array variable numeric expression 

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

numeric array . 

The 

. ": :,'1 r:"11···1; ......... ""1" 

array variable 

redim subscripts J ... J 
redim subscripts J [ array variable 

statement allows values to be assigned from the keyboard to the 

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

any array. 

REDIMENSIONS ARRAY A 

• 



- result matrix ..... . " i operand matrix 

The , " , statement establishes a square matrix as the inverse of the specified 

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

result matrix operand matrixl 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 . 

. ,' ,", .... !-'1 H T F' .:~. ::., ..... ,. = ... = =.A r . :-.. .:.:. F: ·:::50 '.' ,:::. 

!"1 ~:::i T r"! .... ;'; .:.:.,'" 

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) 

or 

array variable [ or [array variable ... J J 

The i'! statement causes the specified arrays to be printed on the standard 

printer. 
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file number [ defined-record number] array variable [ array vari-

able ... ] [ I;] 

The statement is used to record all of the elements of the specified arrays 

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

..... .... . "~ 

array variable [ redim subscripts ] [,' array variable [ redim subscripts'] ... ] 

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

are to be read from a statement or statements which specify the values. A new 

working size can be specified for any of the arrays. 

:'::~ :::~! i;::i h'i ,:::J 'r F;~' F t··oj.U :; -:: ·::i· :: .. ~. ::= 'J ',; 

,::I·j;::1 :::1 !";r"" [::::i:::" f:1:U 

;i file number [ defined record number]:: array variable [,' array variable ... ] 

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

mass storage medium. 

result vector operand matrix 

The statement finds the sums of the elements of the rows of a numeric 

matrix and stores the sums in a vector. 

, ......... ; ;;',"[ ,"'J",", 
....... ; ....... " ... :: 

-



....... result array······· operand array operator C scalar; 

T result array······ C scalar' operator operand array 

The MAT-scalar operation statement all ows 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: 

490 MAT F~t~=Pay/,4J) 
::::;;:::ll::i r'1r!T ' .. -' _ .. , ... , .! \:::::\' 

result matrix ...... . operand matrix 

The ' ii statement establishes a matrix as the transpose of a specified matrix 

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

array variable ..... . ;;. [ redim subscripts ] 

The >i ,;, statement sets all elements in a numeric array to zero. The array can be 

redimensioned. 

, list of numeric expressions) 

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

sions must be separated by commas. 

~80 X=MAX(A,B,C,D,PI.40) 

>1 T ;; ( list of numeric expresssions .i 

The iiI Ii (minimum) function returns the smallest value in the list. The numeric expres­

sions must be separated by commas. 

610 Minimum=MIN(A(1),A(2),~(-),A(4)) 

620 PRINT MIN(M,N,C) 
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N 
loop counter 

The ....... statement is used with the ,;, statement, defines the last statement of a 

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

1.:;--' .. '," 
i"ii=.: I! ,", 

statement cancels all tracing operations. 

: :>: string expression 

The 'HF'! (numeric) function returns the decimal equivalent of the 8-bit binary value of 

the first character of the string expression. 

~~ X=NUM(AS[20]) 
b0 IF NUM(CS)=14 THEN 200 

o 
file number 

The statement deactivates a corresponding statement. 

The statement cancels any condition currently active. 

"key number 

The ........ "'+f statement deactivates a corresponding ":! ,-, ',"ii' statement; press-

ing the key then has no effect on program control. 

-



ii file number 

ii file number <; 

H file number 

line identifier 

line identifier 

subprogram name 

The T'ii statement declares a branching that is to occur when an EOR or EOF 

mark is encountered during a or operation to that file so that the 

condition can be serviced. It also forces serial mode 1/ 0 to that file. No parameters can be 

passed to the subprogram when is used. 

C f·! E:: t·! Ii #~:; 1 •• :1 U i i:: ,;: .. ~j [) 

j '~f ,::, C) \ 4 ::::: r.J Ii ;.:!: ::. C; U :: U j"'; 1: p~:: " ; f " 
.L .... !? C 1··j 1:::: 1'; D :~r ::: ... ;':1 i Ii Ci. t ·:::i ... 

line identifier 

line identifier 

subprogram name 

The I;' statement is used to prevent some recoverable program execution 

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

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

used. 

i:::'C'; ...... ;.,.,; .::::. 
,:t",.:;; ,t .... ;, 

numeric expression line identifier list 

The !".: 
·t ••• (computed GOSUB) statement allows anyone of one or more sub-

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

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 :: ... (computed GOTO) statement allows program control to be transferred 

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

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

two to the second, etc. 

250 UN H GUTG 100,200,300 
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H key number [ priority] 

H key number [ priority] 

key number [" priority] 

line identifier 

line identifier 

subprogram name 

The"H statement allows any SFK to be used for program control. When an SFK 

is pressed during a program and an H statement has been declared for it, the 

specified branching occurs if the specified priority is higher than the current system prior­

ity. The range of priority is 1 through 15. 

': ,",":' 
.. ":" ;::) 

nN KEY ij~,~ SeSUB 900 
! CAN'T PASS PARAMETERS 

or 

The statement allows the default lower bound of arrays to be specified 

as one rather than zero. can be declared for documentation pur­

poses since it is default at power on. The statement must be before any 

, and statements. 

The c' statement sets the computer to the overlapped processing mode allowing 

computation and multiple 110 operations to occur simultaneously. 

-



- p 

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

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

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

20 PRINT A(+),PAGE,B(+) 
~n PRINT PAGE,Title$ 

The statement suspends program execution. The statement can't be 

executed from the keyboard. 

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

accuracy. 

in string expression of string expression 

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

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

present. 

The 

T~ POS(A$,B$))~ T~EN 

F' F~~ :r. ! .. ~ 'r ;:' ~ ::::; ::: >:::$: '! ;; C: H Fl H C; E: 

[print list] 

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

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

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. 

:1. 0 F'!:;~~ I !"~T !; H E :;:!UA L .. :::: !! ; F-f ~ L.. I ! .. ~ .3,.1~! 

"') 0 F> P I"~ T H -; ;:1' " ~ ~_~ I ::: ~ -:-':-1 !'; :;::;)~! C: ; I NEXT PRI\T RPPENDED 

40 PR NT A rav(+) 

-
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line] 

H file number:; data list [,' ii Ii] 

file number:: 

'i file number" defined-record number [:; data list L :i Ii] ] 

file number" defined record number:; i' " 

The ,':'T '.:T:' statement is used to record values onto the specified file. In serial access 

mode, recording starts at the beginning of the file or after the last data item accessed. In 

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

beginning of a defined record. The data list can include variables, constants and literals, 

separated by commas. causes an EOF to be printed after the data. When the data list 

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

line identifier [ print using list] 

T ii(' image format string expression [:; print using list] 

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

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

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 

an 

" HIt 

.... , .... ,(::, 
,:::. ,::: ~ .. ' 

statement. 

select code 

:!'O~::!;.) .. v~ L..~! CJ 
i:::!:$:; C: ::: ,;!;, > 

T ~,'i C, ;"'" 
,' .. :!! .... 

i:::ii!,: i .... i ... ;'.! i '''·i.i. !"-i.:::, F i ii"':i'i!'''i i ... i) i"; 

;; t<, ,..,:! ~<:! ,::,.:;~! l..!.Uj):: n:u ~ j<;; ; C: $.:" 

The i"'" 

latched. 

statement defines the standard print all device used when ~ is 

240 PRINT 0" l~ 

2~3 PRINT ALL 1~ ~ 

I" select code [ HP-IB device address] ["TiTIi: number of characters per 

The :'1, statement is used to define the standard printer for the system. The 

range of the I ITT ii is 20 through 260 characters; 80 is default. 

270 PRINTER T~ (,~IDTH(120) 

280 PRINTER IS 6 
PRINTER IS 8.2,WIDTH(160) 

• 



file specifier protect code 

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

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

characters are recognized, however. 

numeric expression" power-of-ten position! 

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

rounded to the specified power-of-ten position. 

F' F. ;:::: ~ ... : ! .. ~ Ii ::: l ~.:=i.. :, .. j i::: ::::. , ;:::.) ROUND TO ~l[ND DECIMAL PLACE 

file specifier [.. protect code] 

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

code is allowed only if the file was previously protected . 

. "····L··i 
.... , ... :, ;; 

.. ':: ,. .. ,' 

-
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; .. , .. : 

R 

The !;un, statement is used to set radian mode for all results and arguments of 

trigonometric functions. There are 27T radians in a circle. 

[numeric expression] 

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

returns a zero when is used. 

IJ variable name [,' variable name ... ] 

The !;;, 'nJ statement specifies variables for which values are to be assigned from a I, 

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

~~ READ A,B,C(+),D(1,2),ES[5] 
b0 READ X,Y,Z(5,3,2),CS,DS(1,2) 

,;' I,,! file number:: variable list 

,;' Ii!! file number" defined-record number [:: variable list] 

The "'" T", statement retrieves values for variables from the specified file. In serial 

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

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

beginning of the defined record. H 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. 

READ #3;A,B(+),C(1,2),DS[5] 
~~AD #4,7;X,Y,Z(+),JS 

! ::::; E:: F;~: I i4 L.. !? E f:j Ii 
!? H ! .. ~ II Ci !"1 i:;~: E:: F! D 

I REPOSITION POINTER 

The "i, '/" command is used to allow II 0 to a device to resume after it was sus-

pended because of an II 0 error at that select code. 

i~'t:: i'-i D \' #6 
I:;:: E FLD \' *!: ~J 

-



I;;: numeric variable [ subscripts ] [ numeric variable [ 'subscripts' ],' ... ] 

The i;'1 L statement is used to dimension and reserve storage space for non-subscripted 

and array variables and declare them as full precision. 

40 nr~i Anglpf-4:4),D,Data(4,4,4) 
:L ::~~O ~;~:r"'i-:!! ,..', ~ '1' (::::. ~ :::.~! ,.-,) , Z 

array variable subscripts [ array variable subscripts " ... ] 

The T, T i'i statement allows a new working size for an array to be defined. The total 

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

can't change. 

. ......... :::. T .... , ; :~:-

180 REDIM X(-~:~),Y$(5,-~ 

';', i'i [any combination of characters] 

The i;' i'i statement allows insertion of non-executable remarks into the listing of a prog­

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

210 REM This ~~rt nf the prcg!am outputs 0 data 

:;' (·i [beginning line number [, increment value] ] 

The :;' ii command allows the program in memory to be renumbered. If no parameters 

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

F:Er··i 
RE:t·1 ':::;0 

,;>' "H'! old file specifier new file name [,' protect code] 

The i;'i i·!:H'! statement allows any file to be given a new name. The protect code is used 

only if the file was previously protected. 

-
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The i): function returns the result of the last numeric computation that was executed 

from the keyboard. 

file specifier [" protect code] [ beginning line identifier [ ending line identifier] ] 

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

with without purging the file first. The protect code is used only if the file was 

previously protected. When no line identifiers are specified, the entire program is saved. 

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

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

D C' .... ::::; !:::! \,1 F ;; !::: r":~ t ••• i .. :: ;:~: ,: ~; ;; :",: ;; '! ') ::::: 

!:;~: F ..... ~:::; f:j i:/ E: ;; !:::' ::.:: ;~ r'o! p : ;;, 1 ,,::; ;::~ :: .::;. ;;::l r; 

file 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] 

The 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 

It can't be executed from the keyboard. 

~=~ oCS10Rc Data 

statement following that line. 

The ':::::'1 i1··.··;····· statement re-enables live keyboard capability previ-

ously disabled with 

-



i··,·':: " numeric expression 

, ! ! :;;' l! string expression 

The i;' iT!.J F' i! statement with no expression is the last line in a subroutine and transfers 

control back to the line following the " " statement. !;'F TiJi'!! is also used with 

........... , F!! to specify the value to be returned to the calling program and transfer control 

back to the statement which referenced the subprogram. 

380 RETURN XAy+Z 
330 RETURN AS&BS 

LAST LINE OF GOSUB SUBROUTINE 
MULTIPLE-LINE DLr FN NUMERIC 

I MULTIPLE-LINE DEF FN - STRING 

:;', \,i J; string expression 

The !;'F', i ,; (reverse) function returns a string whose value is the value of the specified 

string with the order of the characters reversed. 

45 

4G1 PRINT POS(REVS(AS),CHRS(46» 
4\~i·~' \:::!S:::::RE\i $ (ES) 

! LOOKS FOR LAST PERIOD IN AS 

i;', " , "', [mass storage unit specifier] 

'· .. ···i· 
f"'::j'·.l' . 

The !;' F' " iLi! statement rewinds the tape to its beginning. It is ignored if the mass storage 

unit specifier does not specify a tape cartridge. 

I THIS WOULD DC IGNORED 

The !;'l!!' function generates a pseudo random number greater than or equal to zero and 

less than one. 

4 4 Ci F" F: I r··i T R r~ D 
4 ':::; U '/ :::: F:: t·j D .;.:. F: ['i D 

The i;,,;!.:.! function returns the number of rows (second subscript from right) in the work­

ing size of the specified numeric or string array. 

47U IF ROW(Array»5 THEN REDIM B(6,6) 
48U PRINT ROW(X) 

-
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iii:' i:::,T" 'string expression" number of repetitions) 

The """ "'" ""'" 'r: function causes the specified string expression to be repeated the speCified 

number of times. The range of repetitions is 0 through 32767. 

500 CS=RPTS(BS,5) i 5 REPETITIONS OF BS 
~10 PRINT LEN(RPTS(XS,N)) 

;:' LHi [line identifier] 

The i'iHi 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. 

i?Uh 
!:;~~ U r'~ ~? [1 0 

s 
"i\ii file specifier [" beginning line identifier [" ending line identifier] ] 

The '>:\i E" statement lists and records all or some of program lines in memory into a data 

file. If 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. 

-.::' ;::) ::::; Fii:/ E ;; >:: : F ::: II , :;:: ~:::1 0 ~=; F! i,/ E L. I r'~ E:: ;2 00 U r'~ 
::::"fi '-/;=: ;; ~~CUT I r·~;; , 1. 00, 4~:::iO SAVE LIhES 100 THROUGH 400 

Erases program lines and DATA pointers from memory. 

Erases the entire memory . 

....... ..... i'H'~ 

Erases the values of all variables including those in common. 

-



- L./ !, •..... 

i···.L. .... : [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. 

,y'i [line identifier [,' line identifier] ] 

The '<'LJi'i .. statement prevents selected lines or an entire program from being listed; 

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

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

block of lines is secured. 

:::;ECUPE 
:::;ECUPE ('00 

I SECUPES ENTIPE PPOGPAM 
I SECUPES LINE ('00 

SECUPE 90,190 I SECUPES LINES 90,190 

..... statement cancels the effect of any previous , .. " .. ;:'iF:< statement and 

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

simultaneously. 

'::;;·;i·j numeric expression 

The ':;(;('1 (sign) function returns a 1 if the expression is positive, 0 if it is zero and -1 if it is 

negative. 

100 IF SGN(A)=-1 THEN X=SQP(ABS(A)) 
110 PPINT SGN(G) 
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...... numeric variable [ subscripts; J [,. numeric variable [ (subscripts: J" ... J 

The .................... statement is used to dimension and reserve storage space for simple and 

array variables and declare them as short precision. 

140 3HG~T A,B.C(2,2) 

numeric expression 

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

expression. 

i' number of spaces 

The function is used with!' .............. and " to output a specified number of blank 

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

expression rounded to an integer. 

1~~ PRINT A;SPA(6),B 
;:::~ U U T"! T ':::;F' ;; Ci U T PUT I ;'1;':. E: T E: ;! ;' ;:::..:::! '.: ;:: ~!;; l;.~ ~:::! I T .L i""! t •• :; F C ~:;:: Dr::: -r"· 

numeric expression 

The '>,!" function returns the square root of a non-negative expression. 

~20 PRINT ~OP(R(I,0' 
~ ::::: 0 ... ::::: ::::: i,:.! r':: i .. ,:':,"i- of > 

The "Ti:!.!!}!!"!: statement sets standard mode for output of numeric values. 

The "T,;!:' statement terminates program execution and sets the program pointer to the 

lowest numbered line. It can't be executed from the keyboard. 



file specifier 

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

into a program file on the specified mass storage device. 

file specifier 

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

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

a subprogram. 

T " file specifier 

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

ory. 

file specifier 

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

subprogram name [ (formal parameter list' 

The '/ .. !E: statement is the first line of a subroutine subprogram. 

The ';: ,L' EiiL .. ' statement is the last line in a subroutine subprogram and transfers control 

back to the calling program. 
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The ';i i" E', IT statement is used to transfer control from a subroutine subprogram 

back to the calling program before '; LJ I: E i,i Ii is executed. 

4 :i, 0 IF::: :> \' THE r1 :::: U BE: : I T 

'; t,,:!! array name 

The !;i,H'! function returns the sum of all the elements in a numeric array. 

430 Total=SUM(Data) 
440 PRINT SUM(A) 

The ';LJ;i:'iiiJ "," i, ii'>! T',! ••••• , statement disables live, interactive keyboard opera­

tions while a program is running. 

T 
FLD character position 

Theii!!: function is used with I'!;'I !iT and Ii T ';I' and causes the next item to be output 

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

numeric expression and is rounded to an integer. If the value exceeds the number of 

columns in the standard printer, it is reduced by the formula: character position MOD N, 

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

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

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

output in the specified character position. 

PRINT C$;TAB(25),D$ 
DI:=;F' >::;TAB(:lO), \' 

!! numeric expression 

The!'!!! function returns the tangent of the angle which is represented by the expres­

sion. 

;:::: !;:~ ~:::! ::::: T ~:! ~.~ ( ~:< + \' ) 
60 PRINT TAN(45) 



rf~' CT [beginning line identifier [,' ending line identifier] ] 

TheTF"<E: statement is used to trace program logic flow, in all or part of a program; any 

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

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. 

TRACE AFTER TN~ 100 
100 TRACE 100,250 

The";"" L statement traces all program logic flow and variable asssignments. It 

is like executing both andT ';'. 

[beginning line identifier [ ending line identifier] ] 

The!' ,::;:' ,,( "" statement is used to monitor value changes of all 

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] ] 

r····,:"····,! I 
[' . t'''f l .. ,) statement is used as a breakpoint, causing execution to halt before 

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 . 

•.•. ! j. 

60 TRA E PAUSE 1_2 
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; i..,.;; '" \i,";' T ""':,; variable list 

TheT';',,; \/,:1:' I ",,, '; statement is used to monitor value changes of selected 

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

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

separated by commas. 

190 TRRr~ VARIABLES A,B(+),C$ 
~G~ TRACE VARIABLES A,Y,H,J 

':? if, II number of milliseconds 

TheT:;',:; .................. 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. 

! WAIT 2 SECONDS AFTER EACH TRACE 

'::' I:': 'i: string expression 

The!::' T >! + function deletes any leading or trailing blanks from the string expression. 

'", C[-] file number , 

The "cT' function returns a value which indicates what type of data will be accessed next 

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

positioned on something other than an EOR mark. 

,:: .. '_.":..' IF TYP(~)=~ THEN 400 ! BRANCH !N INTEGER PRECISION 

Value 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Meaning 

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 

-



The! 'T': [·'·i' , ................ statement disables a previous (;:.1 state-

ment and returns the keyboard to normal mode. 

The ....... , 
; ! (;(·1 statement allows ~§] to be "pressed" from within a program 

and puts the keyboard into typewriter mode. 

u 
:.::' 'I: string expression 

The LJ1' ••••• 'I: (uppercase) function returns a string with all lowercase letters converted to 

uppercase. 

:.::: ij :L H ::t.' =:: i.J F' ::::$: .:: r: ~:. ::. 
::::: 0 ;? P t:;~~ I ! .. ~ T t.J P C :$: ( :::::$: ;:~. .:::. ;, 

v 
\/ r ! 1... ... string expression 

The \illL ... (value) function returns the numeric value, including any exponent, of a string 

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

\/,H '!: numeric expression 

The \il:\:j: function returns a string representing the numeric expression in current output 

mode. 

330 HS=VHLS'::120) 
340 PRINT VHLS(X) 
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w 
l'Fj I T number of millseconds 

The l'iiiIr 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. 

,- ",'t"T! file specifier" number of records 

The F i;' 'iT E statement creates a binary data file of the specified length. 

F F' i~ I! IT file specifier [,' protect code] " array identifier 

The I (jf statement stores the numeric or string array into the specified binary data 

file at DMA speeds. 

F- i? !}i Ii file specifier [,' protect code] ; array identifier 

The F- i;~ i in! statement reads the specified array from a binary data file at DMA speeds. 

C; '::T iii;'!: integer array identifier 

Dumps DMA's graphics buffer to an integer array. 

C~; i .. (:::) ::::::1 IJ integer 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 statement draws a pair of axes with optional (linearly spaced) tic marks. 

[Xmin Xmax Ymin Ymax] 

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

diagonal corners to be digitized. 

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 statement returns values to the specified variables indicating the coordi­

nate values of the cursor's location and the pen status. For the pen status, "0" indicates 

"up", "1" indicates down. 

Xvariable Yvariable [ pen status string variable] 

The statement pauses program execution and allows you to reposition the 

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

The values of the cursor coordinates are assigned to the variables. Pen status is assigned 

to a string variable; "1" for down, "0" for up. 

Xco-ordinate Y co-ordinate 

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

which is specified. 

[lower bound[ upper bound]] 

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

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

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

specifies how many millimetres of paper to eject on certain printers; it has no effect on 

CRT graphics. 

The statement sets the CRT to the graphics mode. 

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

count [ tic size]]]] 

The statement can be used as an alternative to the statement and is used to 

draw a full screen grid. 

Xincrement Yincrement [ pen control] 

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

control is the same as for the statement. 

list 

The statement is used like the statement, and draws labels on the 

plotter. The label is terminated on an ASCII 3. 

image specifier list 

The statement is used like the statement and draws 

formatted labels on the plotter. 

-



1ir :;, angle 

',T ,) Xcomponent" Ycomponent 

The l IJ I r;;' statement specifies the angle at which subsequent labels will be drawn. The 

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

angular units. The angle specified by the second syntax is a vector plotted such that the 

Xcomponent equals the run and the Ycomponent equals the rise. 

TherE!;' statement allows you to draw all keyboard alphanumerics by typing them 

in on the keyboard . 

.. . ..... ....... [Xmin" Xmax" Ymin" Ymax] 

The L I i'iIT statement defines the hard clip limits. The units are expressed in millimetres 

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

two diagonal corner points can be digitized . 

. "(!-) ::::: id number [:; length] 

The L .... .L "t 'iT' ••••• 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. 

r! [Xmin" Xmax" Ymin Ymax] 

The! E will map to. The 

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

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

The Lf, F;' ':; (label origin) statement sets the label origin position which determines where 

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

origin position is 1 through 9. 

['I; \i Xco-ordinate , Yeo-ordinate 

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

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

offset from the lower first' point (Xmin,Ymin) the specified amounts. 

angle 

r ,;' Xcomponent Ycomponent 

The i'T'.r :;' statement sets the angle of rotation for relative and incremental plotting. The 

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

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

nent equals the run and the Ycomponent equals the rise. 

r;' pen number 

The i' i·1 statement specifies the pen to be used. 0 (zero) specifies return all pens to their 

holders on the 9872A. Negative pen numbers specify "erase" on the CRT. 

The F' 'F!!;' statement lifts the pen. 

!. Xco-ordinate" Yco-ordinate [., pen control] 

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

defaults to one and operates by the following conditions: 

odd drop pen 

even lift pen 

positive pen change after motion 

negative pen change before motion 

T [select code[., HP-IB device address],. ] plotter id string [., step size [., 

number of pens [., pen offset [., pen select id]]]] 

The i' ('T . .1; statement defines where all plotter operations will be directed. The 

three plotter id strings and their default select codes are -

:::::: i::::i ,.. 

(13) 

(7,5) 

(5) 

-



......... T"E:::r:;;:: select code [;i HP-IB device address] .. ····;c···r:··· 

The F::" T '; ............... statement sets the specified device to a non-operative state. 

::' select code [,' HP-IB device address] 

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

ter. 

TEi;' Xcoordinate value" Ycoordinate value [,' cursor type] 

The I' T '·iT, :;, statement moves the cursor to the specified absolute position and can 

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

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

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

The ';'F" ....... statement allows relative plotting from the last absolute plotted point which 

is used as the origin. The pen control is the same as for the F" ....... statement. 

Xmin" Xmax" Ymin" Ymax 

The : ... , statement sets user definable units which are mapped onto the 

rectangle. 

The LJ statement sets graphic display units (GDU's) as the current units. 

The statement sets user defined units (UDU's) as the current units. 

Xmin" Xmax" Ymin" Ymax 

The statement defines an area that is stretched or shrunk equally in X, Y directions 

to fit into the plotting area defined by the statement or by the default (LIMIT). 

The: '" :,r:' statement sets the soft clip limits equal to the hard clip limits. 
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:;, Xvariable" Yvariable [,' pen status string variable] 

The "L, , i statement returns the coordinate values of the last plotted or moved-to 

point. 

I/O ROM 
Conventions and Terms 

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

separators, individual items are within braces. 

source I dest: sclstring variablelnumeric array 

sc: isclisc,dalhpal-iscl-isc,dal-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] [ 

itfrl{htfr} N I tfr 
{image} ] I [type] 

Etype: 

N: 

type: 

itfr: 

htfr: 

tfr: 

list: 

Byte or word transfer count 

itfdhtfdtfr 

{ I ::} (Byte or word interrupt handshake) 

{ I} {} (Byte or word fast handshake or direct-memory access) 

(word handshake) 

variable names 

array identifiers 

numeric expressions 

string expressions 

-



Syntax 

isc 

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. 

exp 1 exp 2 

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 expo 

exp 1 exp 2 

This function returns the binary EXCLUSIVE OR of the values specified by exp 1 and 

exp 2. 

exp 1 exp 2 

This function returns the binary INCLUSIVE OR of the values specified by exp 1 and 

exp 2. 

exp 1 {exp 2}I{string exp} 

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

• 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 . 

• When a string expression is specified, it is used as a mask for testing the bit pattern of 

exp 1. A 1 is returned when the string mask matches the bit pattern of exp 1. Any charac­

ter of the mask that is not a or character represents a don't-care state for that bit. 

isc 

This statement enables the specified interface card to generate end-of-Iine program inter­

rupts. The CONTROL MASK word is stored into the interface's R5 register by the CARD 

ENABLE statement. 

isc [T da1] [. 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 characters. 

dest mode { string [ parity]} I { [,' string] parity} 

dest:: mode exp 1 exp 2 [ parity] 

This statement establishes a conversion table and optionally generates and checks parity 

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

The mode parameter is specified as follows: 

• - input only conversions 

• - output only conversions 

• - the conversion table specified is used for input, and an inverse table is generated 

for output. 

• - 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: 

.0 - Parity bit is always reset (0). 

• 1 - Parity bit is always set (1). 

• Even value (,.to) - Even parity is generated and checked. 

• 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. 

dest mode 

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

{sc} {Etype} 

source [ ] [ 

image] 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: 

image -

{n} 

{n}' 

For the 

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. 

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 i 

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

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

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

Otherwise identical to. 

Binary input of 8 bits per numeric or numeric array variable. 

Binary input of two 8 bit bytes per numeric or numeric array variable. The first 

byte received becomes the 8 most significant bits of the variable. 

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

, 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. 

{n} 

{nr' 

{n} 

String variable freefield input with a line-feed delimiter. Carriage-returns not 

immediately followed by a line-feed are entered into the string. Input to a 

variable terminates with a line-feed or when the dimensioned string length is 

exceeded. 

String variable input of {n} characters. 

Causes {n} input characters to be skipped. 

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 EOr. 
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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: 

• Full precision variables 

• Short precision variables 

• String variables 

• String array variables 

• Full or short precision numeric arrays 

• 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. 

isc [ {sequencer 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. 

; isc 

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

interface is busy. 

isc 

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

operational, a 0 indicates an error condition. 

This function returns the 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. 

isc 

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

existing Local Lockout state. 

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. 

isc 

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

isc [ priority] {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] {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] {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: 

• Full precision variables 

• Short precision variables 
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• String variables 

• String arrays 

• Numeric arrays 

• 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. 

ing: 

{n} 

{n} 

{n} 

{n} 

{n} 

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

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

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

Specifies {n} digit positions with a fill character of an asterisk. 

Causes {n} blanks to be printed. 

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. 

-



{n} 

{n} 

{n} 

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. 

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. 

Causes a carriage-return/line-feed sequence to be output. 

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

items in parentheses. 

Text is enclosed in quotes. 

sc 

This statement can be used if the System 45 is the active controIler on the HP-IB to specify 

another inactive controIler on the bus to assume controIler functions. The 9845A then 

takes the role of a device. 

isc 

This function returns a byte representing the 8 Status Bit messages of those devices on the 

bus capable of responding to a paraIlel poll. The byte is returned in the form of a decimal 

value. 

.. 
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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. 

sc 

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 O. 

isc 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}. 

sc 

This statement has two conditional effects: 

• 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. 

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. 

-
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sc 

This statement has four effects depending on the manner in which the select code is 

specified: 

• 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). 

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

(DCl) message is sent. 

• If the select code specifies an HP-IB interface and one or more HP-IB device addresses, 

the specified devices are sent a Selected Device Clear (SDC) message. 

• If the negative select code of a 98034A interface is specified (Le. ), those 

devices addressed to listen from a prior bus configuration are sent a Selected Device Clear 

(SDC) message. 

exp 1 exp 2 

This function rotates the 16 bit binary value specified by {exp I} as specified by {exp 2}: 

• If {exp 2} is positive, the binary value of {exp I} is rotated to the right by {exp 2} bit 

positions. 

• If {exp 2} is negative, the binary value of {exp I} 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 function. 

isc 

isc 

These statements activate or deactivate I/O activities on the specified interface. I/O 

statements and functions are affected as follows: 

Statement Result 

OUTPUT = No Output 

ENTER = No Change 

READBIN = 0 

10STATUS = 1 

10FlAG = 1 

STATUS = 0 

PPOll = 0 
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sc:: 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 A TN 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) 

isc·' 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. 

exp 1 exp 2 

This function shifts the 16 bit binary value specified by {exp I} by the number of bit 

positions specified by {exp 2}: 

• If exp 2 is a positive value, {exp I} is shifted to the right. 

• If exp 2 is a negative value, {exp I} is shifted to the left. 

The last bit shifted out of the {exp I} is put into the save bit. This bit can be accessed by 

using the LASTBIT function. 

(See OUTPUT) 

sc" var 1 [ var 2 [ var 3 [ var 4] ] ] 

This statement returns the interface or device status into the variables as follows: 

• 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. 

• 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. 

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

in {var I}. 

-
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This statement disables the System 45 message: 

n 

All select codes are affected. 

This statement enables the System 45 message: 

n 

All select codes are affected. 

isc 

The timeout function returns a 1 or 0 value dependent on the cause of the end-of-Iine 

branch. A value of 1 indicates the cause of the end-of-Iine branch was a device timeout; a 

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

sc 

This statement is used to initiate device-dependent action from either a selected device or 

all devices addressed to listen on the HP-IB . 

• 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 . 

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

isc, reg #,' var 

This statement outputs the 16 bit binary value specified by {var} to the specified 

register(4-7) of the interface. 

{reg #} = the specified interface register. 

iii 
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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 / 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 

Subscrlptoutofrange 

Substring out of range or string too long 

Improper value 

Integer precision overflow 

Short precision overflow 

Real precision overflow 

Intermediate result overflow 

(N*1T 12), when N is odd 

Magnitude of argument of or is greater than 1 

-
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Zero to negative power 

Negative base to non-integer power 

or of negative number 

or of zero 

of negative number 

Division by zero 

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

required 

Improper argument for J;, or !) F'T '!; function 

Referenced line is not statement 

Improper format string 

Out of DATA 

string longer than 160 characters 

I/O function not allowed 

Function subprogram not allowed 

Improper replace, delete or " command 

First line number greater than second 

Attempt to replace or delete a busy line or subprogram 

Matrix not square 

lllegal operand in matrix transpose or matrix multiply 

Nested keyboard entry statements 

No binary in or no program in 

Subprogram declaration is not consistent with main program 

Recursion in single line function 

Line specified in declaration, not found 

File number less than 1 or greater than 10 

File not currently assigned 

-
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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 

Invalid line number in ' or 1. T >F' 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 

-



Check read error 

Mass storage system error 

See Mass Storage ROM errors 

Item 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 

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 

Drive missing or power off 

Disc system error 

Incorrect unit code in mass storage unit specifier 

Unused 

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 

I/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/ 0 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 EO! was received on an HP-IB interface before 

ENTER list or image specification was satisfied. 

-
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Hewlett-Packard Far East Ltd 
Taiwan Branch 
39 Chung HSiao West Road 
Sec 17th Floor 
Taipei 
Tel 3819160-4 
Cable HEWPACK TAIPEI 
Hewlett-Packard Far East Ltd 
Taiwan Branch 
68-2 Chung Cheng 3rd Road 

~~o(~~\UP4~318_KaOhSIUng 
Analytical Only 
San Kwang Instruments Co Ltd 
No 20. Yung SUI Road 
Taipei 
Tel 3715171-4 (5 hnes) 
Telex 22894 SANKWANG 
Cable SANK WANG TAIPEI 

TANZANIA 
Medical Only 
InternatIOnal Aeradlo (E A I Ltd 
POBox 861 
Da, es Salaam 
Tel 21251 Ext 265 
Telex 41030 

THAILAND 
UNIMESA Co , Ltd 
Elcom Research Butldtng 
2538 Sukumvlt Ave 
Bangkok 
Tel 3932387,3930338 
Cable UNIMESA Bangkok 

UGANDA 
Medical Only 
InternaltOnal Aeradlo(E A) Ltd 
P 0 Bo~ 2577 
Kampala 
Tel 54388 
Cable INTAERIO Kampala 

ZAMBIA 

~ ~ ~~bxui7~~ambla) Ltd 

Lusaka 
Tel 73793 
Cable ARJAYTEE, Lusaka 

OTHER AREAS NOT USTED, CONT A 
Hewlett-Packard Intercontinental 
3200 Hillview Ave 
Palo Alto, Callfomta 94304 
Tel (415) 493-1501 
TWX 910-373-1267 
Cable HEWPACK Palo Ano 

FOR CANADIAN AREAS NOT LIST 
Contact Hewiett-Packard (Canada) 
Ltd In Mississauga 

VENEZUELA 
Hewlett-Packard de Venezuela 
C A 
P 0 Bo~ 50933 
Caracas 105 
Los RUlces Norte 
3aTransversai 
EdllicloSegre 
Caracas 107 
Tel 35-00-11 (20 lines) 
Telex 25146 HEWPACK 
Cable HEWPACK Caracas 

FOR AREAS NOT LISTED. CONTA 
Hewlett-Packard 
Inter-Americas 
3200 HillView Ave 
Palo Alto Calijornla 94304 
Tel {4151493-1501 
TWX 910-373-1260 
Cable HEWPACK Palo Alto 
Telex 034-8300 0348493 

-



EUROPE, NORTH AFRICA AND MIDDLE EAST 
AUSTRIA 
Hewlett-Packard Ges m II H 
Handelskal52 
PObox 7 
A-1205 Vienna 
Tel (0222)3516211027 
cable HEWPAK Vienna 
Telex 75923 hewpak a 

"",. BELGIUM 
Hewlett-Packard Benelux 
SA 'N V 
A"enue de Col-Vert 1 

~~;~~~kr::~'::),. 
~~'bl~O~At62B~~ ~~usseIS 
Telex 23494 paloben bru 

CYPRUS 
Kypronlcs 
19 Gregonos & Xenopoulos Rd 
POBox 1152 
CY-Nlcoaia 
Tel 45628/29 
Cable KYPRONICS PANDEHIS 
Telex 3018 

CZECHOSLOVAKIA 
Vyvojova a Provolni Zakladna 
Vyzkumnych Ustavu v Bechovlclch 
CSSR-2S097 Bechovice u Prahy 
Tel 899341 
Tele)( 121333 
Institute 01 Medical BioniCS 
Vyskumny Usia ... Lekarskej BlOmky 
Jedlova6 
CS-88346 Bratislava-Kramar. 
Tel 44-551'45-541 

DDR 
Entwlcldungslabor der TU Dresden 
6~~~~3B~S!OShlut Melnsberg 

WaldheimlMeinaberg 
Tel 37667 
TeleK 112145 
EKPOrt Contact AG Zuerich 
Guenther Forgber 
Schlegeistrasse 15 
1040 B.,lIn 
Tel 42-74-12 
Telex 111889 

DENMARK 
Hewlett-paCkard A/S 

~~~~v:~5~lrkerod 
Tel (02) 816640 
Cable HEWPACK AS 
Telex 37409 hpas dk 
Hewlen-Packard A/S 

~~~~~J6 ~lIkeborg 
Tel (06) 82 71 66 

~~~I~ ~7E~~~8~\~k 
FINLAND 
Hewlett-Packard OV 
Nahkahousunlle 5 
PO BOK 6 
Sf-00211 Helalnki 21 
Tel (90) 6923031 
Cable HEWPACKQV HelSinki 
TeleK 12-1563 HEWPA SF 

FRANCE 
Hewlett-PaCkard France 
Quartler de Courtaboeul 
BOife Postale No 6 
F-91401 Oruy CeClex 
Tel (1) 907 78 25 
Cable HEWPACK Orsay 
Telex 600048 
Hewlett-Packard France 
Agency Reglonale 

Le SaQuln 
Chemin des MOUilies 
B P 162 
F-69130 Ecully 
Tel (78)338125 
Cable HEWPACK Eculy 
TeleK 310617 

Hewlet1-Packard France 
Agence R~glonale 
P~rlcentre de la C~pl~re 
Chemin de la Cl!plere 20 
F·31300 Touloua.Le Mirail 
Tel(611401112 
Cable HEWPACK 51957 
Telex 510957 
Hewlett-PaCkard France 
Agence R~glonale 
Aeroport pflnClpal de 
Marseilie-Marignane 
F·13721Marignane 
Tel (91)891236 
Cable HEWPACK MARGN 
Tele~ 410770 
Hewlet1-PaCkard France 

~~e~cvee~ueeglg;a~~chester 
B P 1124 
F-35014 Rennea CedeK 
Tel (991363321 
Cable HEWPACK 74912 
Telex 740912 
Hewlett·Packard France 
Agence Reglonale 
74 Allee de la Robertsau 
F-67000 Straabourg 
Tel (88) 35 23 20/21 
Telex 890141 
Cable HEWPACK STRBG 
Hewlett-Packard France 
Agence R~glonale 
Centre Vauban 
201 rue Colbert 
Entree A2 
F-59000 lille 
Tel 120) 51 44 14 
Telex 820744 
Hewlet1·Packard France 
Centre d Affalres Pans· Nord 
Batlment Ampere 
Rue de la Commune de Paris 
B P 300 
F-93153 Le BlenC Meanil cede. 
Tel (01) 9318850 

GERMAN FEDERAL 

REPUBLIC 
Hewlett-Packard GmbH 
Vertflebszentrale Frankfurt 
Bernerstrasse 117 
Postfach 560 140 
0-6000 Frankfurt 56 
Tel (0611) 50 04-1 
Cable HEWPACKSA Frankfurt 
Tel (0611) 5004-1 
Cable HEWPACKSA Frankfurt 
Telex 0413249 hptfmd 
Hewlett-Packard GmbH 
Technlsches Buero BOblingen 
Herrenbergerstrasse 110 

~~rO(1~0~~b~'1~n. Wurttemberg 

Cable HEPAK BOblingen 
TeleK 07265739 bbn 
Hewlett-Packard GmbH 
Technlsches Buero Dusseldort 
Emanuel-leutze-Str 1 (Seestern) 
0·4000 Dua .. ldort 11 
Tel (0211) 59711 
Tele. 085/86533 hpdd d 
Hewlett-Packard GmbH 
Technlsches Buero Hamburg 
Wendenstrasse23 

~~~~~OH~~~3r~3 I 
Cable H~WPACKSA Hamburg 
Telex 2163032 hphh d 
Hewlett·Packard GmbH 
Technlsches Buero Hannover 
Am Grossmarkt 6 
0-3000 Hannover 91 
Tel (0511) 46 60 01 
Telex 0923259 

UNITED STATES 

ALABAMA 
8290 Whitesburg Dr S E 
P D Bo~ 4207 
Hunt.ville 35802 
Tel (205) 881-4591 
Medical Only 
228 W Valley Ave 
Room 220 

~:r7~~~)h~42 i6~n 
ARIZONA 
2336 E Magnolia St 
PhoeniX 85034 
Tel (602)244-1361 
2424 East Aragon Rd 
Tucson 85706 
Tel 1602) 294-3148 

"ARKANSAS 
Medical Service Only 
P a Bo~ 5646 
Brady Station 
Little Rock 72215 
Tel (5011376-1844 

CALIFORNIA 
1430 East Orangethorpe Ave 
Fullerton 92631 
Tel (7141870-1000 
3939 Lankershlm Boutevard 

~e~~~ 1 ~)o~lrr~~ 91604 
TWX 910-499-2671 
5400 WfS! Rosecrans Blvd 
P 0 Bo~ 92105 
World Way Postal Center 

~~s (:11~91;0~ lJbOo0
9 

'Loa Angelea 
Tel 12131 776·7500 
3003 Scott Boulevard 
Santa Clara 95050 
Tel (4081249-7000 
TWX 910·338-0518 

~~li~'~;~:~.6165 
646 W North Market Blvd 
Sacramento 9S834 
Tel (9161929-7222 
9606 Aero Drive 
P a Bo~ 23333 
San Diego 92123 
Tel 1714) 279-3200 

COLORADO 
5600 South Ulster Parkway 
Englewood 80110 
Tel (3031 771-3455 

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

FLORIDA 
PO BOK 24210 
2806 W Oakland Park Blvd 
FI. Lauderdale 33311 
Tel (305)7312020 
• J.ckaonville 

~e~dl(~4~e;91~~06~~ 
P D Bo~ 13910 
6177 lake Ellenor Dr 
Orlando 32809 
Tel 1305) 859-2900 
P a Box 12826 
Pen •• cola 32575 
Tel 19041476·8422 

GEORGIA 
P 0 Bo~ 105005 
Atlanta 30348 
Tel (404) 955-1500 
TWX 810-766-4890 
Medical ServICe Only 

~ ~luf4uO~~ 7~~~~92 
P 0 Bo~ 2103 
Warner Robina 31098 
Tel 1912)922-0449 

Hewlett-PaCkard GmbH 
Werk Groetzlngen 
Dhmstrasse 6 
0-7500 Karlaruke 41 

i::e~Obi~~26597ri? 06 

Hewlett·Packard GmbH 
Technlsches Buero Nuremberg 
Neumeyer Str 90 

?~~5(~I~rr5~3tge8~ 85 
Telex 0623860 
Hewlett·Packard GmbH 
Technlsches Buero Munchen 
Unter'hachmger Strasse 28 
ISAR Center 
0-8012 Ottobrunn 
Tel (089) 601 30617 
Cable HEWPACKSA Munchen 
Tele~ 0524985 
Hewlett-Packard GmbH 
Technlsches Buero Berlin 
Keith Strasse 2-4 
0-1000 Berlin 30 
Tel (030) 24 90 86 
Tele~ 18 3405 hpbln d 

GREECE 
Kostas Karayannls 
08, Omlrou Street 
GR-Alhena 133 
Tel 3237731 
Cable RAKAR Athens 
Tele~ 21 5962 rkar gr 

A~~!(JC~I O~IYpapathanasslou & Co 
Marnl17 
GR Athena 103 
Tel 5221915 
Cable INTEKNIKA Athens 
Tele~ 21 53?9 INTE GR 
Medical Only 
Technomed Hellas ltd 
52.Skooufa Slreet 
GR Athena 135 
Tel 3626972 3633830 
Cable ETALAK athens 
Tele~ 21-4693 ETAL GR 

HUNGARY 
MTA 
MuszerugYI es Mer~stechnlkal 
Szolgalata 
Lenin Krt 67 
1391 BUdapest VI 
Tel 420338 
Tele~ 22 51 14 

ICELAND 
Medical Only 
Eldlng Trading Company Inc 
Hafnarhvoli Tryggvatotu 
IS-Reyktevik 
Tel 15820 
Cable ElD1NG ReYklavlk 

IRAN 
Hewlett-PaCkard Iran ltd 
No 13, Fourteenth St 
MlremadAvenue 
P a Bo~ 41/2419 
IR-Tehran 
Tel 851082-7 
Tele~ 212574 khrm Ir 

IRAQ 
Hewlett-Packard Trading Co 
4/1/8 Mansoor City 
Baghded 
Tel 5517827 

~~I~I~ ~~~;:8b'AtQ Ik 
BaghCIadlraQ 

IRELAND 
Hewlett-PaCkardUd 
King Street Lane 
GB-Winn.,ah,Woklngham 
BerkS. AG11 5AR 
Tel (0734)784774 
Tele~ 847178/848179 

HAWAII 
2875 So Kmg Street 
Honolulu 96814 
Tel (808) 955-4455 
TeleK 723-705 

ILLINotS 
5201 Tollvlew Dr 
Rolling meadowa 60008 
Tel (312) 255-9800 
TWX 910-687·2260 

INDIANA 
7301 North Shadel and AVf 

~~~1(30~8~~~M6° 
TWX 810-260-1797 

IOWA 
2415 HeinZ Road 
Iowa City 52240 
Tel (319) 338·9466 

KENTUCKY 
Medical Only 
Atkinson SQuare 
3901 Atkinson Dr 
SUite 407 Atkinson Square 
Louiaville 40218 
Tel (5021456-1573 

LOUISIANA 
P a Bo~ B40 
3229-39Wllhams Boulevard 
Kenner 7Q063 
Tel 1504)443-6201 

MARYLAND 
6707 Whitestone Road 
Baltimore 21207 
Tel (301) 944-5400 
TWX 710-862-9157 
2 ChOke Cherry Road 
RockVille 20850 
Tel (3011948·6370 
TWX 710·828-9684 

MASSACHUSETTS 
32 Hartwell Ave 

~~X:~~~~6~~~~0 
TWX 710-326·6904 

ITALY 
Hewlett-Packard Italiana $ p A 
Via Amerigo VespuCCI 2 
Casella postale 3645 
1-20100 Milano 
Tel 12)6251 (10 lines) 
Cable HEWPACKIT Milano 
Tele~ 32046 

Hewlett·Packardllaliana SpA 
Via Pietro Maroncelh 40 
lang Via Visentin) 
1-35100 Padova 
Tel 149) 66 48 88 
Tele~ 41612 Hewpackl 
Medical only 
Hewlett·Packard Itailana SpA 
Via d Aghlardl 7 
1-56100 Pin 
Tel 1050)23204 
Tele~ 32046 via Milano 
Hewlett-Packard Itallana SpA 
Via G Armelhnll0 
1-00143 Roma 
Tel 106)546961 
Tele~ 61514 
Cable HEWPACKIT Roma 
Hewlett·Packard Italiana SpA 
Corso Giovanni Lanza 
1-1031 Torino 
Tel (OIl) 682245/659308 
Medical/Calculators Only 
Hewlett·Packardltaliana 5 p A 
Via Principe Nicola 43 G/C 
1-95126 Catania 
Tel (095) 370504 
Hewlett·Packardltallana SpA 
Via Amerigo VespuCCI. 9 
1·80142 Napoli 
Tel (0811 33 77 11 
Hewlett·Packard Italiana SpA 
Via E Masl.9/B 

~:10~6~1~~g"887 
KUWAIT 
AI-Khaldlya Trading & 

P go~t~~c~I~8_~~tt 
Kuwait 
Tel 424910-411726 

~~I~I~ ti~to~~~ kt 

LUXEMBURG 
Hewlett-PaCkard Benelu~ 
SAN V 
Avenue du Col·Vert 1 
(Groen~raaglaan) 
8-1170 Brua .. la 
Tel (02) 672 22 40 
Cable PALOBEN Brussels 
Tele~ 23494 

MOROCCO 
Gerep 
190 Blvd Brahlm Roudanl 
Caublence 
Tel 25·16·76/25-90-99 
Cable Gerep·Casa 
Tele~ 23739 

NETHERLANDS 
Hewlett-PaCkard Benelu~ N V 
Van Heuven Goedhartlaan 121 
PO Bo.567 
NL-1134 Am.telveen 
Tel (020) 47 20 21 
Cable PAlOBEN Amsterdam 
Tele~ 13 216 hepa nl 

NORWAY 
Hewlett·Packard Norge A/S 
Nesvelen 13 
Bo~ 149 
N-1344 Haalum 
Tel (02) 53 83 60 
Tele~ 16621 hpnas n 

MICHIGAN 
23855 Research Drive 

f~r73il'r~~6_':.l~ 48024 

724 West Centre Ave 
Kalamazoo 49002 
Tel (606) 323-8362 

MINNESOTA 
2400 N PrIOr Ave 
SI. Paul 55113 
Tel (612)636-0700 

MISSISSIPPI 
"Jackaon 

~e~dl(~~I~e9~li~9~61 
MISSOURI 
11131 Colorado Ave 

~ejn(~~~)C7~_r~E7 
TWX 910-771-2087 
1024 hecutlve Parkway 
St. Louia 63141 
Tel (314) 878-0200 

NEBRASKA 

~i~I~~r~nIAoad 
SUite 110 
Om.ha 68106 
Tel (402) 392-0948 

NEW JERSEY 
W 120 Century Rd 
Paramua 07652 
Tel (201) 265-5000 
TWX 710-990-4951 
Crystal BrOOk ProfessIOnal 

BUilding 
Ealontown 07724 
Tel 12011 542-1384 

NEW MEXICO 
p 0 Bo~ 11634 
StatlonE 
11300 Lomas Blvd N E 
Albuquerque 87123 

i~xI5~n.~~~: ~ ~~~ 

POLAND 
Bluro InformaCiI TechnlClnel 
Hewlett-PaCkard 
Ul Stawkl 2, 6P 
00-950Warazewa 
Tel 395962395187 
Tele~ 81 24 53 hepa pi 
UNIPAN 
Zaklad ooswladczalny 

~~doK~~J~:;a~~~ %~~~~~~el 51 55 
00-800 Warszawe 
Tel 36190 
Tele~ 81 46 48 
Zaklady Naprawcze Sprletu 

Medycznego 
Plac Komuny Parysklel6 
90-007 L6dz 
Tel 334-41337-83 

PORTUGAL 
Telectra-Empresa T~cnlca de 
EQulpamentos EI~ctficos S a r I 
Rua ROdrigo dOl Fonseca 103 
P a Bo~ 2531 
P·lisbon 1 

t:lbl~ 1 ~Er~C;ORr2llsbon 
Tele~ 12598 
Medical only 
Mundlnter 
InlercamblO Mundlal de ComerCiO 
Sari 
Av A A de AgUiar 138 
P D Bo~ 2761 
P Liabon 
Tel (19) 53 21317 
Cable INTEACAMBIO lisbon 

RUMANIA 
Hewlett-PaCkard Reprezentanta 
Bd N Balcescu 16 
Bucharesl 
lei 158023/138885 
TeleK 10440 
I I R U C 
IntreprindereaPentru 

Intretlnerea 
SI Repararea Utllalelor de Calcul 
B-dul prof Dlmltrle Pompei 6 
Buchareat-Sectorul 2 
Tel 126430 
Tele~ 11716 

SAUDI ARABIA 
Modern ElectrOniC Establishment 
King Abdul AZIZ str (Head office) 
P 0 Bo~ 1228 
Jeddah 
Tel 31173-332201 
Cable ELECTRA 
P a Bo~ 2728 (Service center) 
Riyadh 
Tel 62596-66232 
Cable RAOUFCO 

SPAIN 
Hewlett-PaCkard EspaMla SA 
Jerez, Calle 3 
E-Madrid 16 
Tel (1) 458 26 00 (10 lines) 
Tele~ 23515 hpe 
Hewlett·Packard Espaf'lola SA 
Mllanesado 21-23 
E-Barcelona 17 
Tel (3) 203 6200 (5 lines) 
Tele~ 52603 hpbe e 
Hewlett-PaCkard Espanola S A 
Av Ramdn y Calal 1 
EdlflCIO SeVilla. planta g 
E·Sevilie 5 
Tel 644454/58 

~~I~~~~'rl~~~al~d lscanola S A 

E·Bilbao-l 
Tel 238306/238206 
Calculators Only 
Hewlett·Packard Espaf'lola S A 
Gran Via Fernando EI Catdllco. 67 
E-Valenci.8 
Tel 3266728/3268555 

156 Wyatt Drive 
Laa Cruc .. 88001 
Tel (505) 526-2484 
TWX 910·9983-0550 

NEW YORK 
6 AutomatIOn lane 
Computer Park 

~lb(gr8; ~~~~ 1550 

201 South Avenue 

fe~uM~:~~:~3j6601 
TWX 510-253-5981 
650 Perinton Hili Office Park 

f~ir~~ 1i~~~950 
5858 East Molloy Road 
Syracuse 13211 
Tel (315) 454-2486 
TWX 710-541·0482 
I Crossways Park West 

r:1~~I~tr~2~ ~JjJo 
TWX 710-990-4951 

NORTH CAROLINA 
P a Bo~ 5188 
1923 North Mam Street 
High Point 27262 
Tel (919)885-8101 

OHIO 
16500 Sprague Road 
Cleveland 44130 
Tel (216) 243·7300 
TWX 810-423-9430 
330 Progress Rd 
Dayton 45449 
Tel (5131859·8202 
1041 Klngsmlll Parkway 
Columbus 43229 
Tel 16141436-1041 

SWEDEN 
Hewlett-Packa'td Svenge AB 
Enlghetsvtlgenl-3 
FOlCk 
$-161 20 Bromma 20 
Tel (08)7300550 
Cable MEASUREMENTS 

StOCkholm 
Telex 10721 
Hewlett-Packard Sveflge AB 
Ostra Vlntergatan 22 
S-702 40 Orebro 
Tel (019)140720 
Hewlen·Packard Sverlge AB 
Frotallsgatan30 
S-421 32 Vastre Fr61unda 
Tel 1031) 490950 
Tele~ 10721 Via Bromma Ottlce 

SWITZERLAND 
Hewlett-PaCkard (Schwelz) AG 
Zurcherstrasse20 
P a Box 307 
CH-8952 Schlieren-Zurich 
Tel 101) 730 52 40 730 1821 
Cable HPAG CH 
Tele~ 53933 hpag ch 
Hewlett-PaCkard (schwelz) AG 
Chateau Bloc 19 

f~·I(~1~)L96 ~if2~n-Geneva 
Cable HEWPACKAG Geneva 
Tele~ 27 333 hpag ch 

SYRIA 
Medlcal'Calculator only 
Sawah & Co 
Place Azm!! 
BP 2308 
SVR·Damescus 
Tel 16367.19697 14268 
Cable SAWAH. Damascus 

TURKEY 
Telekom Engineering Bureau 
P a Bo~ 437 
Beyoglu 
TR-Istanbul 
Tel 494040 
Cable TElEMATION Istanbul 
Tele~ 23609 
Medical only 
EM A 
Muhendlsllk Koilektli Slfketl 
Adakale SOkak 41/6 
TR-Ankara 
Tel 175622 
Analytical only 
Yllmaz Ozyurek 
Mllh Mudafaa Cad No 16/6 
Klzllay 
TR-Ankara 
Tel 250309 
Tele~ 42576 ozek tr 

UNITED KINGDOM 
Hewlett-PaCkard Ltd 
King Street lane 
GB·Winnersh, WOklngham 
BerkS RG11 5AR 
Tel (0734) 78 47 74 
Cable Hewple London 
Tele~ 847178/9 

Hewlett·Packard ltd 
Trafalgar House 
NaVigatIOn Road 
Allrincham 
Cheshire WA14 lNU 
Tel (61) 9286422 
T eleK 668068 

Hewlett-PaCkard LId 

~~~~a9gu~se 
DUdley Road 
Halesowen. 
West Midlands B62 BSD 
Tel (021) 5509911 
TeleK 339105 

OKLAHOMA 
P 0 Bo~ 32008 
Oklahoma City 73132 
Tel (405) 721·0200 

OREGON 
17890 SW Lower Boones 

Ferry Road 
Tualalin 97062 
Tel (503) 620·3350 

PENNSYLVANIA 
111 Zeta Dflve 
Pittsburgh 15238 
Tel 1412)782-0400 
1021 8th Avenue 
King of Prussia Industrial Park 

f~ln~2~~t265~~b~ 9405 
TWX 510-660-2670 

SOUTH CAROLINA 
6941·0 N Trenholm Road 
Columbia 29260 
Tel (803)782-6493 

TENNESSEE 
"Knoxville 
Medical Service only 
Tel (6151523·5022 

3027 Vanguard Dr 
Director s Plaza 

~~7fo~iIS3~~~~j70 
Nashville 
Medical Service only 
Tel 16151244·5448 

TEXAS 
P 0 Bo~ 1270 
201 E Arapaho Rd 
Richardson 75080 
Tel 12141231·6101 

Hewlett·Packard Ltd 
Wedge House 
799 London Road 
GB- Thornton Heath 
Surrey CR4 6Xl 
Tel 101) 68401038 
TeleK 946825 

Hewlett-PaCkard LId 
co Makro 
South Service wholesale Centre 
Wear Industrial Estate 
Washington 
GB-New Town County Durham 
Tel Washington 464001 e~t 575B 

Hewlett-PaCkard Ltd 
10 WesleySt 
GB·Castleford 
West Vorkshlre WF10 lAE 
Tel (09775) 50402 
Tele~ 557355 

Hewlett·Packard Ltd 
1 Wallace Way 
GB-Hitchin 
Herts 
Tel 1046215282455704 
Tele~ 825981 
Hewlet-Packard LId 
2C Avonbeg Industrial Estate 
Long Mile Road 
Dublin 12 
Tel Dubhn 509458 
Tele~ 30439 

USSR 
Hewlett-Packard 
Representative Ottlce USSR 
POkrOvSky Boulevard 4 17·KW 12 
Moscow 101000 
Tel 294·2024 
Telex 7825 hewpaksu 

YUGOSLAVIA 
Iskra-standard,Hewlell·Packard 
Mlkloslceva 38VII 

~!1~003~j58b~93~ 16 74 
Telex 31583 

SOCIALIST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 
Hewlett-Packard Ges m b H 
P a Bo~ 7 
A-1205 Vienna Austria 
Tel (0222)3516211027 
Cable HEWPAK Vienna 
Tele~ 75923 hewpak a 

MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE CONTACT: 
Hewlett-PaCkard S A 
Mediterranean and Middle 
East Operations 
35. KolOkolronl Street 
Platla Kefallarlou 
GR-Klflssla-Alhens, Greece 
Tel 8080337/359/429 
Tele~ 21-6588 
Cable HEWPACKSA Athens 

FOR OTHER AREAS 
NOT LISTED CONTACT 
Hewlett-PaCkard S A 
7 rue du BOls-du-lan 
P 0 Bo~ 
CH·1217 MeYrin 2· Geneva 
SWitzerland 
Tel (022)827000 
Cable HEWPACKSA Geneva 
TeleK 22486 

10535 HarWln Or 
Houston 77036 
Tel (713) 776-64UO 
205 Billy Mitchell Road 
San Anlonio 78226 
Tel (512) 434-B241 

UTAH 
2160 South 3270 West Street 
Salt Lake City 84119 
Tel 1801)972-4711 

VIRGINA 
PO Bo~ 12778 
No 7 Koger E~ec Center 
SUltf212 
Norfolk 23502 
Tel (804) 461·40256 
P 0 Bo~ 9669 

~~~~~~~~r53~l~ngs Road 
Tel (8041285-3431 

WASHINGTON 
Bellefleld Office Pk 
1203-114th Ave S E 
BeUevue 98004 
Tel 1206) 454-3971 
TWX 910-443-2446 

'WEST VIRGINIA 
Medical Analytical Only 
Charleston 
Tel 13041345-1640 

WISCONSIN 
9004 West Lincoln Ave 
West Allis 53227 
Tel 14141541-0550 

FOR U.S. AREAS NOT LISTED' 
Contactthereglollalofllce 
nearest you Allanta Georgia 
North Hollywood California 
RockVille Maryland Roiling Meadows 
illinOIS Their complete 
addresses are listed above 
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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 

-



 
 
 
 
 
 
 
 
 

Scan Copyright © 
The Museum of HP Calculators 

www.hpmuseum.org 
 

Original content used with permission. 
 

Thank you for supporting the Museum of HP 
Calculators by purchasing this Scan! 

 
Please to not make copies of this scan or 
make it available on file sharing services.


