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What Version? 
As of December 1982, the compatibility of system software 
is indicated by the revision number included in the soft, 
ware's name, The revision number has a digit to the left and 
right of a decimal point The digit to the left of the decimal 
point indicates the "level" of the system. System software 
files are compatible with one another if they have matching 
"level" numbers. For example. a binary file (referred to as a 
"BIN") named ",LIBC4.3" would be compatible with BASIC 
4.0 because they both have "4" as the leading digit. The 
digit to the right of the decimal point indicates the revision 
number of that particular piece of code Thus, "XYZ4.1" 
would be an updated version of "XYZ4.0" and replaces the 
old version 

The language's version is displayed on the CRT at power· up 
BASIC 4.0 gives the following message 

BASIC Ready 4.0 

If a numeric version code (3, I) in the example) is not shown, 

then BASIC 1.0 is resident Loading a BIN file with LOAD 
BIN produces a message similar to the following, where lOis 
the BIN file that is loaded 

BASIC 10 4.0 (C) COpy r1 'ht HP 1885 
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Data Types 
LO path A combination of firmware and hardware that 
can be used for the transfer of data to and from a BASIC 
program, Associated with an I. 0 path is a unique data type 
that describes the 1,0 path. This association table uses about 
200 bytes and is referenced when the I/O path name is used. 

INTEGER A numeric data type stored internally in two 
bytes, Two's,complement representation is used, giving a 
range of - 32768 thru + 32767 

REAL A numeric data type that is stored internally in eight 
bytes using sign,and,magnitude binary representation. One 
bit is used for the number's sign, 11 bits for a biased expo, 
nent (bias = 1023), and 52 bits for a mantissa, On all values 
except zero, there is an implied" 1." preceding the mantissa 
(this can be thought of as the 53rd bit) Approximated to 
four digits, the range of REAL numbers is: 

'1. 798 E + 308 thru - 2.225 E 308, 0, and 
+2.225 E-308 thru + 1,798 E+308 

If a numeric variable is not explicitly declared as an INTE, 
GER it is i'l RFAL 

string A data type comprised of a contiguous series of 
characters. Each character in the string is stored in one byte 
using an extended ASCII character set The first character in 
a string is in position 1. The maximum length of a string is 
32767 characters, The current length of a string can never 
exceed the dimensioned length. 

If a string is not explicitly dimensioned, it is implicitly dimen, 
sioned to 18 characters. Each element in an implicitly 
dimensioned string array is dimensioned to 18 characters, 

When a string is empty. it has a current length of zero and is 
called a "null string" All strings are null strings when they 
are declared 



Expression Evaluation 

Operators 
Dyadic 

011) 
MOD 

MODULO 

AND 
OR 

E::OR 

Monadic 
Operator 

REAL or 

REAL or INTEGER subtraction 

REAL or INTEGER multiplication 
REAL division 
ExponentiatJon 

String concatenation 

Gives the integer quotient of a division 
Gives the remainder of a division 
Gives the remainder of a division, similar to 

MOD 
Comparison for equality 
Comparison for inequality 

Comparison for less than 
Comparison for greater than 
Comparison for less than or equal to 
Comparison for greater than or equal to 
Logical AND 
Logical inclusive OR 

Logical exclusive OR 

Operation 

erses the sign of an expression Rev 

Iden tity operator 
NOT Logi cal complement 
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Math Hierarchy 
Operators of equal precedence are evaluated left-to-right 

Precedence 

High 

Operator 

Parentheses (may be used to force any order 
of operations) 

Functions, user-defined and machine-resident 

Exponentiation 

Multiplication and division 

Plus and minus (monadic and dyadic) 

Helationa! operators 

NOT 

ANO 
Low OR E::OR 

String Hierarchy 

Precedence Operator 

High Parentheses 

Substrings and functions 
Low Concatenation 
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Substrings 
The beginning position must be at least one and no greater 
than the current length plus one. The ending position must 
be no less than the beginning position minus one and no 
greater than the dimensioned length of the string. The max­
imum substring length must be at least 2ero and no greater 
than one plus the dimensioned length of the string minus the 
beginning position. (See drawing.) 
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String Expressions Simplified Graphics Mapping 
VIEWPORT. specified in Graphics Display Units (GDU). de­
fines the area of the screen into which a coordinate system 
defined by WINDOW or SHOW is mapped. 

WINDOW specifies a coordinate system, measured in User 
Defined Units (UDU). that is mapped into the area defined 
by VIEWPORT The X and Y bounds specified in a WIN­
DOW statement are placed exactly on the VIEWPORT 
bounds, and the aspect ratio of the coordinate system is ad­
justed accordingly (anisotropic view) 

SHOW is similar to WINDOW, except the range of the spe­
cified coordinate system is adjusted by the computer to 
maintain equal-sized UDUs on both axes (isotropiC view) 

If RRTIO * 100 GDU's 
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Simplified Color Model 
PLOTTER IS ... ;COLOR MAP enables the color map mode 
The color map must be enabled to use the SET PEN state· 

ment 

PEN selects a color to be used for subsequent lines, charac· 
ters. and edges 

SET PEN defines the color displayed on the CRT when a 
given pen selector is used. Secondary keywords COLOR 
and INTENSITY select the color model to be used (see 
below) 

AREA defines and/or selects the color to be used for filling 
polygons, array plots. and rectangles. COLOR and IN· 
TENSITY select the color model to be used (see below) 
Secondary keyword PEN selects a pen to be used, instead of 
dithered colors. 

... COLOR selects the HSL color modeL The HSL models 
uses coordinates in a cylindrical color space, with the axes 
being Hue, Saturation, and Luminosity. See the drawing on 
the next page . 

... INTENSITY selects the RGB color modeL The RGB mod· 
el uses coordinates in a cartesian color space, with the axes 
being Red. Green, and Blue. 
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HSL Color Space 

GREEN 
HUE=ZS 
SAT"", 
LUM=l 

YELLOW 
HUE;liS 
SAT", 1 

DESIRED 

HUE=O or 1 
SAT",l 
LUM=:, 

COLOR "" SATURATION 

/ 
LUMINOSITY 

--------
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CYAN 
HUE=3,S 
SAT",1 

WHITE 
SATURATION ",0 
LUMINOSITY"" 1 

I GRAY 
SCALE 

MAGENTA 
HUE=5/S 
SAT"'1 
lUM=l 



Glossary 
array A structured data type that can be of type REAL, 
INTEGER, or string. Arrays are created with the DIM. REAL. 
INTEGER, ALLOCATE, or COM statements. Arrays have 1 
to 6 dimensions: each dimension is allowed 32767 ele­
ments. The lower and upper bounds for each dimension 
must fall in the range 32 767 1- 32 768 for ALLOCATE) 
thru + 32767, and the lower bound must not exceed the 
upper bound. The default lower bound is the OPTION 
BASE value: the OPTION BASE statement can be used to 
specify 0 or 1 as the default lower bound. The default OP­
TION BASE at power-on or SCRATCH A is zero 

Each element in a string array is a string whose maXlmum 
length is specified in the declaring statement. The declared 
length of a string must be in the range 1 thru 32 767 

To specify an entire array, the characters (.) are placed af­
ter the array name. To specify a single element of an array, 
subscripts are placed in parentheses after the array name 
Each subscript must not be less than the lower bound or 
greater than the upper bound of the corresponding dimen­
sion 

If an array is not explicitly dimensioned, it is implicitly given 
the number of dimensions used in its first occurrence. with 
an upper bound of 10. Undeclared strings have a default 
length of 18 

command A statement that is executed from the keyboard 
input line. (Also see "statement".) 

context An instance of an environment A context consists 
of a specific instance of all data types which may be acces­
sed by a program at a specific point in its execution 
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device selector A numeric expression used to specify the 
source or destination of an 10 operation. A device selector 
can be either an interface select code or a combination of an 
interface select code and a primary address. To construct a 
device selector with a primary address, multiply the interface 
select code by 100 and add the primary address 

Secondarv addresses may be appended after a pnmary 
address by multiplying the device selector by 100 and 
adding the address. This may be repeated up to 6 times, 
adding a new secondary address each time. A device selec­
tor, once rounded, can contain a maximum of 15 digits 

When a device selector contains an odd number of digits, 
the leftmost digit is the interface select code. For an even 
number of digits, the leftmost two digits are the interface 
select code. For example. 70502 selects interface 7, primary 
address 05. and secondary address 02. Device selector 1516 
selects interface 15 and primary address 16 

file name A file name consists of one to ten characters. 
Valid file names can contain uppercase letters. lowercase let­
ters. numerals, the underscore 1_), and CHR$(161) thru 
CHR$(254). L1F-compatible file names can contain only up­
percase letters and numerals. The first character in a L1F­
compatible file name must be a letter 

function A procedural call that returns a value. The call 
can be to a user-defined-function subprogram (such as 
FNlnlle rt) or a machine-resident function (such as cos or 

E::P). The value returned by the function is used in place of 
the function call when evaluating the expression containing 
the function call. A function is considered numeric if it re­
turns a numeric quantity 
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interface select code A numeric expression that selects an 

interface for an I 0 operation, Interface select codes 1 thru 7 
are reserved for internal interfaces, Interface select codes 8 
thru 31 are used for external interfaces, The internal HP~lB 
interface with select code 7 can be specified in statements 
that are restricted to external interfaces, (Also see "device 

selector', ) 

msus This is the acronym for "mass storage unit specifier" 

It is a string expression that specifies a device to be used for 

mass storage operations 

name A name consists of one to fifteen characters, The 
first character must be an uppercase ASCII letter or one of 
the characters from CHR$(161) thru CHR$(254) The re~ 

maining characters, if any, can be lowercase ASCII letters, 
numerals, the underscore (_), or CHR$(161) thru 
CHR$(254) Names may be typed using any combination of 
uppercase and lowercase letters, unless the name uses the 
same letters as a keyword, Conflicts with keywords can be 
resolved by mixing the letter case in the name, (Also see 
"file name",) 

primary address A numeric expession in the range of 0 
thru 31 that specifies an individual device on an interface 
which is capable of servicing more than one device, The HP­
lB interface can service multiple devices (Also see "device 
selector", ) 

program line A statement that is preceded by a line num~ 
ber (and an optional line label) and stored into a program 
(Also see "statement",) 

recursive See the BASIC Language Reference 

secondary address A device~dependent command sent on 
HP~IB, It can be interpreted as a secondary address for the 
extended talker, listener functions or as part of a command 
sequence, (Also see "device selector",) 
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statement A keyword combined with any additional items 
that are allowed or required with that keyword, If a state~ 

ment is placed after a line number and stored, it becomes a 
program line, If a statement is executed from the keyboard 
input line, it is called a command, 

subprogram Can be either a SUB subprogram or a user~ 
defined function subprogram (DEF FN), The first line in a 
SUB subprogram is a SUB statement The last line in a SUB 
subprogram (except for comments) is a SUB END statement. 
The first line in a function subprogram is a DEF FN state~ 

ment. The last line in a function (except for comments) is an 
FNEND statement. Subprograms must follow the END state~ 

ment of the main program 

SUB subprograms are invoked by CALL Function subprog~ 
rams are invoked by an FN function occurring in an express~ 
ion, A function subprogram returns a value that replaces the 
occurrence of the FN function when the expression is evalu~ 
ated, Either type of subprogram may alter the values of pa~ 
rameters passed by reference or variables in COM 

Invoking a subprogram establishes a new context The new 
context remains in existence until the subprogram is properly 

exited or program execution is stopped, Subprograms can 
be recursive. 

subroutine A program segment accessed by a GOSUB state~ 

ment and ended with a RETURN statement 
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Keywords 

A 

ABORT Requires [0 
This statement ceases HP~lB activity When system control­
ler but not active controller, ABORT causes the computer to 
assume active control 

ABORT 7 
ABORT I sc 
IF Stop_code THEN ABORT @Source 

ABORTIO Requires TRANS 

This statement terminates a TRANSFER which is taking 
place through an liO path. The 110 path named in the state~ 
ment must be assigned to a file or device, not a buffer 

MORTIO @Isc 
IF Stop_flag THEN ABORTIO @O.uice 

ABS 
This function returns the absolute value of its argument. 

Ma5nitude=ABS(Vector) 
PRINT "I)alue ~";ABSI:<l 1 

ACS 
This function returns the principal value of the angle which 
has a cosine equal to the argument. This is the Arccosine 
function 

An51e=ACS{COSlne) 
PRINT "An;le ~";ACSI:(l 1 

14 

-- ') 

T 

ALLOCATE 
This statement dynamically allocates memory for arrays and 
string variables during program execution. See DEALLO­
CATE 

ALLOCATE Te.pILow:Hllh) 
ALLOCATE INTEGER Arra)'llndex,:,s) 
ALLOCATE RI[LENIAII+IJ 
ALLOCATE Text$(Llnesl[SOJ 

ALPHA 
Requires GRAPH 

This statement turns the alphanumeric display on or off. The 
statement has no effect on the contents of the alpha mem~ 
ory, it just controls whether it is displayed or not 
ALPHA ON 
IF Graph THEN ALPHA OFF 

AND 
This operator returns a 1 or a 0 based upon the logical AND 
of the arguments 

IF Fla. AND Test: THEN Process 
Flfl2l1=Inltlal AND l,Jillld 

AREA 
Requires GRAPHX 

This statement defines or selects an area fill color See SET 
PEN for a color table 

AREA COLOR Hue ,Sat'Jratlo:"IILufrllnOSI ty 
AREA INTENSITY Red!l) ,Green!l) ,Bluelll 
AREA PEN 

ASCII 
See CREATE ASCII and LEXICAL ORDER IS 

ASN 
This function returns the principal value of the angle which 
has a sine equal to the argument. This is the Arcsine func~ 
tion 

An51e=ASNfSll"te) 
PRINT "Ard"Ie ",IF jASN()(l) 
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ASSIGN 
This statement assigns an I 0 path name and attributes to a 
device, group of devices, a mass storage file, or a buffer 
Without TRANS or 10, the only attribute allowed is 
FORMAT, 

ASSIGN @Flle TO Nahle$~Msu5$ 

ASSIGN @SolJrce TO lsc;FORMAT OFF 
ASSIGN @Listeners TO 711,712,715 
ASSIGN @Chonl,iFoRMAT ON 
ASSIGN @Clo,e TO • 

Requires TRANS 

ASSIGN @B'.!ffer TO BUFFER St nlH$ 

ASSIGN @B'.If TO BUFFER Arro"l» 
ASSIGN @BuffZ TO BUFFER [48000] 

ASSIGN @Path TO Fl lei iRETURN o,HeOl'" 
ASSIGN @Port TO GploiWORD 
ASSIGN @oe.t TO R,_D3DiEOL ~,,$ OELAV ,[, 

CON',IERT OUT BY INOE:: OutS ,PARIT'! ODD 
ASSIGN @Path;BYTE 

ATN 

Requires 10 

This function returns the principal value of the angle which 
has a tangent equal to the argument. This is the Arctangent 
function 

Ansle=CiTN(Tangel"lt) 
PRINT "Angle "iATN(>~l) 

AXES Requires GRAPH 

This statement draws a pair of axes, with optional, equally­
spaced tick marks 

ES 10,10 
ES XIY,Mldx ,Mi']Y ,Maxx/l0,Max)'ll0 

A E S i( 5 pac elY spa ee, ;( 1 0 el'l Y 1 0 C X ,;; 11\ a J 0 r , 

'{lnaJo r ,Maja rs 1:2 
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B 

BASE Requires MA T 

This function returns the lower subscript bound of a dimen­
sion of an array 

L 0 1,.1 e r b 0 1.1 n d = BAS E ( A r r a '/ to 1111 ens Ion) 

Up per b 0 '.! r"j ( 0 ) ~ BASE ( A ,D) + S I DE ( A ,D) - 1 

BDAT 
See CREATE BDA T 

BEEP 
This statement produces one of 63 audible tones 

BEEP 
BEEP Freg ,DufatlGfl 
BEEP 81, 38*Tone ,Secor; js 

BIN 
See LIST, LOAD, and SCRATCH, 

BlNAND 
This function returns the value of a bit-by-bit logical-and of 
its arguments 

Low_4_bltS=BINAND(Byte,15) 
IF BiNANDIStat,3) THEN Bit-set 

BlNCMP 
This function returns the value of the bit-by-bit complement 
of its argument. 

True=BINCMP(Inl.1erse) 
PRINT ~,BINCMP(~) 

BINEOR 
This function returns the value of a bit-by-bit exclusive-or of 
its arguments. 

To;;le~BINEOR(To;lle 01) 
TrIJe_byte=BINEOR( Inl.1e rse_D'/te IZ55) 
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BINIOR 
This function returns the value of a bit-by-bit inclusive-or of 
its arguments. 

Bit 5 _ 5 e t = 5 I N lOR ( t,J a 1 u e 1 ,1,1 a 1 u eo 2 ) 
Top_biLon~BINIoRIAlLbits ,e lSI 

BIT 
This function returns a 1 or 0 representing the value of the 
specified bit of its argument. The least-Significant bit is bit O. 

Flag~BITI Info ,(II 
IF BlTIWord.Testl THEN PRINT "B:t '''1 

T est i " iss e t H 

BREAK Requires fO 

This statement directs a serial interface to send a break sequ­
ence. 

BREAK 
BREAK @Dataco"" 

BUFFER 
See ASSIGN. COM, DEF FN, DIM, INTEGER, REAL, and 
SUB. 

BYTE 
See ASSIGN. 
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CALL 
This statement transfers program execution to the specified 
SUB (or CSUB) subprogram and may pass parameters to 
the subprogram. 

CALL Process(Reference t(l,1alue) tlEPathl 
CALL Transfor"IArravl*1 I 
Parse (St rlng${Llne) [8] ,Pointe r+Offset) 

ON END @Flle CALL Sortnu,nb"s 
IF Flag THEN CALL Special 

CASE 
See SELECT .. CASE. 

CAT 
This statement lists the contents of the mass storage media's 
directory. With MS, portions of the directory may be 
selected, the information may be sent to a string array, or 
information about a PROG file may be requested 

CAT 
CAT TO .701 
CAT": INTERNAL ,4,1" 
CAT Msus$ TO '12 

CAT TO Stnn,$I<1 INO HEADER 
CAT Pro9_flle_name$ 

Requires MS 

CATISELECT "c" ,SKIP Fi rst ,COUNT R.t,,-var 

Requires SRM and MS 

The following use of the CAT statement lists all the pass­
words for a file if a MANAGER password is supplied. Works 
only for SRM files. 

CAT "MvF:le M"Pr tctCode~'" ;PROTECT 
CAT "MyFile M"PC TO Cat$I<1 ;PROTECT 
CAT "M)'File MHPC " TO o7011PRoTECT 
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CHANGE Requires PDEV 

This program editing command allows search-and-replace 
operations 

CHANGE "Old Text lJ TO "NeIAI Text 1 

CHM~GE "RoIH" TO "Co 1 1Jillfl" IN ~5GCl ,3310 
CHANGE "r~o\leiliber" TO "DecelllDer j jALl... 

CHECKREAD Requires MS 

This statement enables or disables optional read-after-write 
verification of data sent to mass storage media 

CHEC,READ ON 
CHEC,REAO OFF 

CHR$ 
This function converts a numeric value into an ASCII charac­
ter. The low-order byte of the 16-bit integer representation 
of the argument is used: the high-order byte is ignored A 
table of ASCII characters and their decimal equivalent values 
is in the back of this book 

LGwercase$=CHR$(~UM(Uppercase$)+32) 

AHMarl:.r;II°CHR$iO,;lt+1281 
Eso$oCHR$i271 

CLEAR Requires fO 

This statement allows the active controller to put HP-IB de­
vices into a device-dependent state 

CLEAR 
CLEAR !)oltilleter 

CLEAR @Source 

CLIP Requires GRAPH 

This statement redefines the soft clip area. enables. or dis­
ables the soft clip limits. 

CLIP Left ,R'15ht ,BottOIII ,Top 
CLI P ON 
CLIP OFF 

CMD 
See SEND 
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COLOR 
See AREA and SET PEN For COLOR MAP, see PLOTTER 
IS 

COM 
This statement dimensions and reserves memory for vari­
ables in a special "common" memory area so more than 
one program context can access the variables. 

COM "" ," 
COM IBlool:1 rext$,@PathdNTEGER P01IHsi<l 
COM INTEGER I ,J,REAL Arra"i-128:1271 
COM 5.ff,,$[10241 BUFFER 

CONT 
This command resumes execution of a paused program at 
the specified line. If no line is specified, execution resumes at 
the line pointed to by the program counter. 

CONT 
CoNT 55(1 
CONT Sort 

CONTROL 
This statement sends control information to an interface or 
to the internal table associated with an lIO path name. 

CONTROL @Ran,j_flle,7jFlle_lerI5th 
CONTROL 1 jRow ,Column 
CONTROL Interface ,Reslsterit,!alue 

CONVERT 
See ASSIGN. 

COpy 
This statement allows copying of individual files or entire 
discs. When an entire disc is copied, all old files on the des­
tination disc are destroyed. 

COPY old_fil.' TO New_file' 
COPY "MY-FILE" TO "TEMP<.pc :HP9895 ,700,j" 
COPY": INTERNAL" TO ": INTERNAL,4, 1" 
COpy Int_discS TO Ext_dlSO$ 
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COPYLINES Requires PDEV 

This program editing command copies contiguous program 
lines from one location to another. If only one line identifier 
is specified. only that line is copied. 

COPYLINES 1200 TO 3255 
COPYLINES 10,1:0 TO 500 
COP'!UNES Labell ,Label: TO Lat·el3 

cos 
This function returns the cosine of the argument. 

Cosloe=COSIAnSle) 
PRINT COS 1>:+45) 

COUNT 
See CAT and TRANSFER. 

CREATE ASCII 
This statement creates an ASCII file of specified length on 
the mass storage media. 

CREATE ASCI I "TU:T" o1(JO 
CREATE ASCI I Nam,$&Msus$ ,Secto rs 

CREATE BOAT 
This statement creates a BDA T file of specified length on the 
mass storage media. 

CREATE BOAT "Gear;," ,48 
CREATE BOAT "ABC<PC)" ,Records ,Record-len 
CREATE BOAT Name$&Msus$ ,Bytes 01 

CREATE DlR Requires SRM 

This statement creates a directory file in either the current 
working directory or the specified remote directory of a 
Shared Resource mass storage device. 

CREATE OIR "NEW_OIR_I.I" 
CREATE OIR "/USERS/SMITH/Jobs" 
CREATE OIR " •• /brother" 
CREATE OIR " .. /brother/nephe'," 
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CRT 
This function returns 1. the device selector of the CRT. 

PRINTER IS CRT 
ENTER CRT;Array$(t) 

CSIZE Requires GRAPH 

This statement sets the size and aspect (width:height) ratio of 
the character cell used by the LABEL statement. 

CSIZE 10 
CSIZE 5,0.6 
CSIZE S,ze ,Width/Height 

CSUB 
CSUB statements are created in Pascal using a special 
CSUB preparation utility. When viewed in BASIC's edit 
mode. they look like SUB statements. CSUBs cannot be 
edited from BASIC. 

CSUM 
See MAT. 

CYCLE 
See OFF CYCLE and ON CYCLE. 

D 

DATA 
This statement contains data which can be read by READ 
statements. 

DATA 101.41401.732,2 
DATA 1,.,10 rd 1,1,.10 rdZ /1,,10 rd3 
DATA"ex-point(!)" ,"quote(ll")" ,"COlr\tlla( ,)" 
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DATE Requires CLOCK 

This function converts a formatted date string into a numeric 
value in seconds 

PRINT DATEI"30 MAY 1883") 
Do"s~IDATEIDo"l$)-OATEIDa,,:$) I Oli) 86400 

DATE$ Requires CLOCK 

This function formats a number of seconds into a string rep­
resenting the formatted date (~_D MMM YYYY) 

PRINT DATE$ITIMEDATEI 
Dayl$=DATE$(EI J entl) 

DEALLOCATE 
This statement deallocates memory space reserved by the 
ALLOCATE statement. 

DEALLOCATE A$ ,B$ ,C$ 
DEALLOCATE Text$I+1 
DEALLOCATE Arra"I.) 

DEFFN 
This statement indicates the beginning of a function sub­
program. It also indicates whether the function is string or 
numeric and defines the formal parameter list 

880 END 
880 
1000 DEF FNNew$(Strln~$) 

1120 RETURN R$ 
1130 FNEND 

DEF FNXfor.I@Ptr,INTEGER AI') BUFFER, 
DPTIONAL Text$) 

DEF FNExtroctIB'lf$ BUFFER,Pointer) 
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DEG 
This statement selects degrees as the unit of measure for ex­
pressing angles. Radians are assumed unless a DEG state­
ment is executed 

DEG 

DEL 
This command deletes program lines If only one line identi­
fier is specified, only that line is deleted 

DEL 15 
DEL Start ,Last 
DEL So rt ,320(1) 

DELAY 
See ASSIGN, OFF DELAY, ON DELAY, PRINTALL IS, and 
PRINTER IS. 

DELIM 
See TRANSFER 

DELSUB 
This statement deletes one or more SUB (or CSUB) sub­
programs or user-defined function subprograms from mem­
ory. Comments are associated with the subprogram above 
them 

DEL SUB FNT n.$ 
DEL SUB Proc •• , TO END 
DELSUB SpeClall ,SeeCla13 

DET Requires MA T 

This function returns the determinant of a matrix. 

LasL,j.t~DET 

PRINT DETIMatrix) 
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DIGITIZE Requires GRAPHX 

This statements inputs the X and Y coordinates of a digitized 
point from the locator specified by GRAPHICS INPUT IS 

DIGITIZE ;,(pos ,'{pos ,StatlJs$ 
IF Flag THEN DIGITIZE i( ,,( 

DIM 
This statement dimensions and reserves memory for REAL 
numeric arrays, strings and string arrays, 

DIM Strtr,,$[100] ,Nom,$(12)[32] 
DIM Parom(4B,B,8,2,2,Z) 
DIM Arroy(-12B:127dG) 
DIM Bulf$[S12] BUFFER,Arro,(SOO) BUFFER 

DISABLE 
This statement disables all event-initiated branches currently 
defined, except ON END, ON ERROR, and ON TIMEOUT, 

DISABLE 

DISABLE INTR Requires fO 

This statement disables interrupts from an interface by turn­
ing off the interrupt-generating mechanism on the interface 

DISABLE INTR 
DISABLE INTR Iso 

DISP 
This statement causes the display items to be sent to the 
display line on the CRT, See IMAGE for specifier descrip­
tions. 

DISP Pro,,,pt$l 
DISP TAB(S) ,Fi rst .TAB(ZO) ,S,cond 
DISP 
DISP No,,,,$ dd ICod, 
DISP USING Fo"n3IIt,,,,(1) dt'hI(Z) 
DISP USING "S2,DD" IMoney 
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DIV 
This operator returns the integer portion of the quotient of 
the dividend and the divisor, 

Quotlent::::Dll.lldend DIl) Dl~1150r 

PRINT "Hours :::"iMlnutes DIt,! GO 

DOT Requires MA T 

This function returns the inner (dot) product of two numeric 
vectors. 

Res:;:;OOT(I)ecl,t,lee2) 
PRINT DDT(A ,B) 

DRAW Requires GRAPH 

This statement draws a line from the pen's current pOSition 
to the specified X and Y coordinate position using the cur­
rent line type and pen number, 

DRAW 10,90 
DRAW NexLx ,N,xL; 

DROUND 
This function rounds a numeric expression to the specified 
number of digits. If the specified number of digits is greater 
than 15, no rounding takes place. If the number of digits 
specified is less than 1, zero is returned. 

Test_real=DROUND(True_realll~) 

PRINT "ApProx. ',101ts ~"IDRDUND(l,Iolts,3) 

DUMP 
This statement copies the contents of the alphanumeric dis­
play to a printing device. With GRAPH, the statement copies 
the contents of the graphics display to a printing device. 

DUMP ALPHA 
DUMP ALPHA 0701 

DUMP GRAPHICS OD'VIC' 
DUMP GRAPHICS Colo r_SO'HO' 
DUMP GRAPHICS 28 TO 0702 
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DUMP DEVICE IS Requires GRAPH 

This statement specifies which device receives the data when 
either DUMP ALPHA or DUMP GRAPHICS is executed 
without a device selector. Specifying EXPANDED results in 
graphics dumps that are 2 x on each axis and rotated 900 

Device 701 is assumed unless a DUMP DEVICE IS state~ 

ment is executed 

DUMP DEVICE IS 7:1 
DUMP DE'.'ICE IS Pri,.,ter,E<PANDED 

OVAL 
This function converts a binary. octal, decimal. or hexade~ 
cimal character representation into a REAL whole number. 

N IJ III b e r::: OI)A L ( S t r 1 n 9" $ , R a d 1 X ) 

PRINT DIJAL( "FFS3(1)" 11G) 

DVAL$ 
This function converts a numeric quantity into a character 
string representing a binary. octal. decimal. or hexadecimal 

base. 

Strln~$=DVAL$(NumberJRadlX) 

PRINT DVAL$ICo.,.,\ MOD :55,21 

E 

ECHO 
See SET ECHO 

EDGE 
See IPLOT. PLOT, POLYGON. RECTANGLE, RPLOT, and 

SYMBOL 

2S 

~ 
~ 
-F 
IIf=l 

; 
m::::J 

E=:I 

EDIT 
This command allows you to enter a new program or edit a 
program already in memory. Refer to the BASIC Program~ 
ming Techniques manual. With KBD, typing~aid keys can be 
edited. 

EO IT 
EDIT LabeIZ 
EDIT 1000,5 

EDIT KEY 

ELSE 
See IF ... THEN. 

ENABLE 

Requires KBD 

This statement re~enables all event~initiated branches which 
were suspended by DISABLE. 

ENABLE 

ENABLE INTR Requires 10 

This statement enables the specified interface to generate an 
interrupt which can cause event~initiated branches. 

ENABLE I NTR 
ENABLE INTR Ise ;MasK 

END 
This non-optional statement marks the end of the main 
program. Subprograms (if any) follow the END statement. 

END 

END IF 
See IF ... THEN. 

END LOOP 
See LOOP. 
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END SELECT 
See SELECT... CASE 

END WHILE 
See WHILE 

ENTER 
This statement is used to input data from a specified source 
and assign the values entered to variables See IMAGE for 
specifier descriptions. 

ENTER 705;Nuf!lbel'IStl'lng$ 
ENTER Devicei>{;'(iZ 
ENTER Co ••• nd$;p ••••• t •• 
ENTER @Fil.;Arrayl*1 
ENTER @Rando.,R.eo.d USING 20;T.xt$ILln,1 
ENTER @Sou.e. USING FlTlt);5111 ,5121 ,5131 
ENTER 12 USING ". ,8A" jAHZ i8) 

EOL 
See ASSIGN, PRINTALL IS, and PRINTER IS. 

EOR 
See OFF EOR, ON EOR. and TRANSFER 

EOT 
See OFF EOT and ON EOT 

---I 

== I 

- .. 

-- ... 
.. I 

I .l -

ERRL 
This function returns a value of 1 if the most recent error 
occurred in the specified line. Otherwise, a value of 0 is re· 
turned. The specified line must be in same context as the 
ERRL function 

IF ERRL(==OI THEN Parse_error 
IF NOT ERRL(Parameters) THEN Other 

ERRM$ 
This function returns the text of the error message associated 
with the most recent program execution error 

PRINT ERRM$ 
E.$"ERRM$ 
ENTER ErJ\$jErrof_nufll,Errof_llne 

ERRN 
This function returns the number of the most recent program 
execution error. If no error has occurred, a value of 0 is re· 
turned. 

IF ERRN"BO THEN Dlse_out 
DISP "Error NlJfTlber :: "iERRN 

ERROR 
See OFF ERROR and ON ERROR 

ERROS 
.--"" ... ' EXIT IF 

See LOOP. 

This function returns the device selector of the lIO resource 
involved in the most recent lIO error 

IF ERRDS"701 THEN GOSU5 p.inL.rro. ~ 
IF ERRN"163 THEN Missl.I"ERRDS ~ 
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EXOR 
This operator returns a 1 or a 0 based on the logical ex~ 
sive OR of its arguments. 

Ok=Fl rst_pass E}(OR Old_data 
IF A EXOR Fl •• THEN EXlt 
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EXP 
This function raises e to the power of the argument Internal­
ly. Napierian e=2.718 28182845905. 

Y=E::P I 2/2) 
PRINT "e to th,";Z;"=";E::PIZ! 

EXPANDED 
See DUMP DEVICE IS 

F 

FILL 
See IPLOT. PLOT. POLYGON. RECTANGLE. RPLOT. and 
SYMBOL 

FIND Requires PDEV 

This program editing command allows searching for speci­
fied text. 

FIND "SUB Printer" 
FIND "Cost=" IN 1550 
FIND "Target" IN Labell ,Label2 

FN 
This keyword transfers program execution to the specified 
user-defined function and may pass items to the function. 

The value returned by the function is used in place of the 
function call when evaluating the statement containing the 
function call. See DEF FN. 

PRINT :nFNChansel>:) 
Final$=FNStrip$IFlrst$) 
Paraflleter=FNProcess(Reference I((,!alue) ,@Path) 
R = F N T ran s I I t "Ii S tar t + 0 f f set) ,L 0 0 K u pl. ) ) 

FNEND 
The last statement of a function subprogram. Must never be 
executed; control actually transferred back to calling content 
by a RETURN <value> statement 

FNENO 
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FOR. .. NEXT 
This construct defines a loop which is repeated until the loop 
counter passes a specified value. 

100 FOR I=a TO 0 STEP -.1 
110 PRINT I ;SQRI I) 
120 NE::T I 

1220 INTEGER POint 
1230 FOR POI"t=1 TO LENIA$) 
12aO CALL Con')ertIA$[PoIIH;ll) 
1250 NEiZT POll"It 

FORMAT 
See ASSIGN. 

FRACT 
This function returns the "fractional part" of its argument 
For all X. X = INT(X) + FRACT(X) 

PRINT FRACT(17/3) 
R"ht_part=FRACTIBoth_parts) 

FRAME Requires GRAPH 

This statement draws a frame around the current clipping 
area using the current pen number and line type. After draw­
ing the frame. the current pen position coincides with the 
lower left corner of the frame. and the pen is down. 

FRAME 

FRENCH 
See LEXICAL ORDER IS. 
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G 

GCLEAR Requires GRAPH 

This statement clears the graphics display or sends a com­

mand to an external plotter to advance the paper 

GCLEAR 

GERMAN 
See LEX[CAL ORDER [S 

GESCAPE Requires GRAPHX 

This statement is used for communicating device-dependent 

graphics information. The type. size. and shape of the arrays 

must be appropriate for the requested operation 

GESCAPE Oel.!lce ,CperatloniReturrl_arra/{*l 

GESCAPE :S ,5 
GESCAPE 3,2 iCo 1 0 f_ll\ap (*) 

G ESC APE D 5 lOP,S e rl d _ a r r a '/ ( .. ) ; R e eel II e ( .. ) 

GET 

Operation 
Selector 

1 
2 
3 
4 
5 
6 
7 
20 
21 
22 

Summary of Request 

Number of color-map entries 
Color map values 
Hard clip values 
Normal drawing mode 
Alternate drawing mode 
Return graphics masks 
Set graphics masks 
Set tablet hard clip limits 
Get tablet hard clip limits 
Get hard clip limits for all tablets 

This statement reads the specified ASC[] file and attempts to 
store the strings into memory as program lines. [f specified. 
program lines are renumbered to the first line identifier and 

run at the second line identifier. Also see LOAD 

GET "GeorH" 
GET Na(lle$&.MslJs$ ,Nel;,l_PfOCess 

GET Next_Pfog$,180,10 
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GINIT Requires GRAPH 

This statement establishes a set of default values for system 

variables affecting graphics operations. 

GIN IT 

GLOAD Requires GRAPH 

This statement loads the contents of an INTEGER array into 

the graphics frame buffer. Also see GSTORE. 

GLOAD PlctlJre(*l 
IF Flal THEN GLOAD ArraY'o, 
GLOAD :S,Hp38G:7,o' 

GOSUB 
This statement transfers program execution to the subroutine 

at the specified line. The specified line must be in the current 
context The current program line is remembered 10 anti­

cipation of returning (see RETURN) 

GOSUB 1:0 
IF NUMbers THEN GOSUB Process 

GOTO 
This statement transfers program execution to the specified 

line. The specified line must be in the current context. 

GOTO 55(1 
GOlD Loop_start 
IF FIJll THEN EXi.t 

GRAPHICS Requires GRAPH 

This statement turns the graphics display on or off. The 
statement has no effect on the contents of the graphics 
memory. it just controls whether it is displayed or not 

GRAPHICS ON 
IF Flal THEN GRAPHICS OFF 
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GRAPHICS INPUT IS Requires GRAPHX 

This statement defines the device to be used for subsequent 
DIGITIZE and READ LOCATOR statements. The default 
graphics input device is GRAPHICS INPUT IS ,BO,' KBO". 

GRAPHICS INPUT IS KBD, "KBD" 
GRAPHICS INPUT IS KBD,"ARRDN KEYS" 
GRAPHICS INPUT IS 70G,"HPGL" 
GRAPHICS INPUT IS Ds ,Hp$ 
GRAPHICS INPUT IS KBD,"TABLET" 

GRID Requires GRAPH 

This statement draws a full grid pattern The pen is left at the 
intersection of the X and Y axes. 

GRID 10 dO 
GR I 0 i( 5 pac e,Y spa eel i; 10 C Y I Y 1 0 C X ,;; C 0 IJ fl t I 

Ycount ,MaJOr_51:e 

GSTORE Requires GRAPH 

This statement stores the contents of the graphics frame buf­
fer into an INTEGER array. See GLOAD 

GSTORE Plctu,.IO) 
IF FInal THEN GSTORE AI') 
GSTORE 28,Hp88G27(*) 
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IDN 
See MAT. 

IDRAW Requires GRAPH 

This statement draws a line from the current pen position to 
a position calculated by adding the X and Y displacements to 
the current pen position. 

IDRAW ><+50,0 
IDRAW D.ltLx,D.ltLY 

IF ... THEN 
This statement provides conditional branching. 

!50 IF Fla. THEN Next_fil. 
160 IF Point.,.! THEN Point.,=1 

580 
580 
600 
610 
620 

1000 
1010 
1020 
1030 
10aO 
1050 

IF Fi '5Lpass THEN 
F I a 1=0 
INPUT "COtrlllland 7 " ,Cmd$ 
IF LENIC.dS) THEN GOSUB Pa, •• 

END IF 

IF ;« (1 THEN 
BEEP 
DIS P " I 111 pro pe r Argument" 

ELSE 
Root=SQRI:n 

END IF 

IMAGE 
This statement provides image speCifiers for the formatting 
of data which is entered or output with various statements. 
These speCifiers can also be included after a USING clause 
in statements supporting that syntax. 

IMAGE aZ,00,3::,,,,/ 
IMAGE IIResult :;; ",SDDDE,3(;C<,ZZ) 
IMAGE' ,B 
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Effects of the image specifiers on an ENTER statement are 

shown in the following table. 

Specifier 

K 

K 

H 

-H 

S 

M 

D 

Z 

j Meaning 

'[ FreeHeld Entry 

Numeric: Entered characters are sent to number buil­
der. Leading non-numeric characters are ignored. All 
blanks are ignored. Trailing non-numeric characters 
and characters sent with EOI true are delimiters 
Numeric characters include digits. declmal point. +, 
-, e. and E, when their order is mea.ningful 

String: Entered characters are placed in the string. A 
l carriage-return not immediately foHowed by a line-

I 
feed is entered, into. the 5.trin9. Entry t~ a string ter­
minates on CRILF, LF, a character received with EOI 

I 
true, or .when the dlmensloned length of the string is 

reached 

I

i Li.ke K except that LF is enter,ed into a string, an.d 
thus CR/LF and LF do not termmate the entry, 

I 

Llke K except that the European number format IS 

~sed, Thu~, comma is the radix in~jCator and period 
lIS a numenc item terminator. (ReqUIres 10.) 

I Same. as - K for strings; same as H for numbers 
(ReqUires 10) 

I Same action as D 

I Same action as D 

I Demands a character. Non-numerics are accepted to 

1 

flll the character co~n~. Bl.anks are ignored; other 
non-numerics are delimIters 

I
, Same action as D 

Same action as D (Requires 10,) 
; 
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-, 
a:F 

R 

E 

ESZ 

ESZZ 

ESZZZ 

A 

x 
litera! 

B 

W 

y 

# 

Meaning 

action as D 

When R is used in a 
numeric image, the number bulider uses the Euro­

number format See the H speCifier. {Requires 

action as 4D 

I 

Same action as 3D 

Same action as 4D 

Same action as 5D 
I 

I 

Demands a string, character Any character received 
15 placed 10 the stnng 

SkIps a character 

I Skips one character for each character in the literal 

I 

Dema,nds one byte. Th.e b.yte becomes a numer.ic 
quantIty . 

I Demands one word, whICh ]S Interpreted as a 16~blt, 
I two's-complement integer. The first byte entered on 
an 8-bit interface is the most-significant byte. The 
word is always entered in a single operation on a 
16-bit interface. Files. string variables, and buffers 
are treated as 8-bit sources. Pad bytes are entered if 

I necessary to achieve word-boundary alignment 

Like W. except that pad bytes are not entered. Does 
not override a BYTE attribute used with a 16-bit in­
terface. (Requires 10.) 

i Statement is terminated when the last ENTER item is 
i terminated. EOl and line-feed are item terminators 

I 

and early termination is not allowed. ' 

Same as # except EOl is a statement terminator 
Early termination is allowed if the current item is 

! satisfied 
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Specifier Meaning 

Specifies that an END indication is required with the 
last character of the last item to terminate the ENTER 

i statement. Line-feeds are not statement terminators 
I (Requires 10.) 

I Spedfies that a line-feed terminator is required as the 
last character of the last item to terminate the ENTER 
statement. EOl is ignored, and other END indications 
cause an error. (Requires 10.) 

Demands a new field; skips all characters to the next 
line-feed. EOI is ignored 

L Ignored for ENTER 

@ Ignored for ENTER 

Effects of the image specifiers on a DISP, LABEL, OUTPUT, 
or PRINT statement are shown in the following table. 

Specifier Meaning 

K Compact field Outputs a number or string in stan­
dard form with no leading or trailing blanks 

- K Same as K 

H Simllar to K. except the number is output using the 
European number format (Requires 10.) 

- H Same as H. (Requires 10.) 

S Outputs the number's sign (+ or -) 

M i Outputs the number's sign if negative, a blank if 
positive 

D Outputs one digit character. A leading zero is re­
placed by a blank. If the number is negative and no 
sign image is specified, the minus sign will occupy a 

I leading digit position. If a sign is output, it will "float" 
I to the left of the left-most digIt 
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_S_p_e_c_if_ie_r-+I__ Meaning 

, Same as D, except that leading zeros are output Z 

R 

E 

ESZ 

ESZZ 

ESZZZ 

A 

x 
literal 

B 

w 

y 

II Like. D. except that. asterisks are output instead of 
leadmg zeros. (ReqUIres 10.) 

I 
Outputs a decimal point radix indicator. 

Outputs a comma radix indicator. (Requires 10.) 

I Same as ESZZ 

\ 

Outputs an E, a s~gn, and a one-d.i9it exponent. 

Outputs an E, a sIgn, and a two-digit exponent 

\ Outputs an E, a sign, and a three-digit exponent. 

\ 

Outputs a string chara.cter. Trailing blanks are output 
if the number of characters specified is greater than 
the number available m the string. If the image speci­

\ fier is exhausted before the string, the remaining 

characters are not sent 

Outputs a blank 

Outputs the characters contained in the literal 

Outputs the character represented by one byte of 
data. This is similar to the CHR$ function. The num­
ber is rounded to an INTEGER and the least­

significant byte is sent 

Outputs a 16-bit word as a wo's-complement inte­
ger. On an 8-bit interface, the most-Significant byte is 
sent first. The word is always sent in a single opera­
tion on a 16-bit interface. Files, string variables, and 
buffers are treated as 8-bit destinations. Pad bytes 
are sent if necessary to achieve word-boundary 

alignment 

Like W, except that pad bytes are not sent. Does not 
I override a BYTE attribute used with a 16-bit inter­

I face. (Requires 10.) 
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the automatic EOL sequence to a single 
I cani1lge-return. (Requires 10.) 

the automatic EOL sequence to a single 
(Requires 10.) 

a carriage~return and a line~feed 

L the current EOL sequence. The default is 
With 10, the sequence may be redefined 

ASSIGN or PRINTER IS 

@ 

IMOVE Requires GRAPH 

This statement updates the logical pen position, by adding 
the X and Y displacements to the current logical pen posi­

tion. 

IMOI)E ;{+50,0 
IMO',IE DeltLx ,Delta_,' 

INDENT Requires PDEV 

This program editing command indents a program to reflect 
its structure and nesting 

INDENT 
INDENT 8,4 

INITIALIZE 
This statement prepares mass storage media for use by the 
computer. When INITIALIZE is executed, any data on the 
media is lost. See MASS STORAGE IS. 

INITIALIZE ":INTERNAL" 
INITIALIZE" :HP9895 ,700 d" 
INITIALIZE Disc$ .Interlea·!. 
INITIALIZE" :MEMORY ,0 ,Z" ,Secto rs 
INITIALIZE Dlsc$,InterlealJe ,Forillat 
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INPUT 
This statement is used to assign keyboard input to program 
variables. Also see LINPUT. 

INPUT "Nafl\e?" ,N$ ,"10 NUfllber?" ,Id 
INPUT "Enter 3 nUilbers" ,1.1 ( 1) ,1,J(2) ,1)(3) 

INPUT "" ,Str",,$[1 ;11)] 
INPUT Arra)' 1'1 

INT 
This function returns the greatest integer which is less than 
or equal to the expression. The result will be of the same 
type (REAL or INTEGER) as the argument. For all X, 
X = INT(X) + FRACT(X) 

Whole~INTINumber) 

PRINT "Integer portion ;;";INT{;<) 

INTEGER 
This statement declares INTEGER variables, dimensions IN­
TEGER arrays, and reserves memory for them. 

INTEGER i ,J ,K 
INTEGER Arrayl-1Z8:Z55,41 
INTEGER Buf(201)1) BUFFER 

INTENSITY 
See AREA and SET PEN. 

INTERACTIVE 
See RESUME INTERACTIVE and SUSPEND INTERAC, 
TIVE. 

INTR 
See OFF INTR and ON INTR 

INV 
See MAT. 
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IPLOT Requires GRAPH 

This statement moves the pen from the current pen position 
to a position calculated by adding the specified X and Y dis­
placements to the current pen position. Plotting action is de­
termined by the current line type and the optional pen con­

trol parameter (see PLOT). 

IPLOT 0,5 
IPLOT Delta_x ,Delta_/' ,Pen_control 

Requires GRAPHX 

IPLOT Arra,.(') 
IPLOT Shapel') ,FILL,EDGE 

IVAL 
This function converts a binary, octal. decimal. or hexade­
cimal character representation into an INTEGER 

Nu.ber"I'!ALIString$,Radix) 
PRINT I'JALI "FE56" .lS) 

K 

KBD 
This function returns 2, the device selector of the keyboard 

~ 
STATUS KBD;KbLscatus 
OUTPUT KBD;Clear$; 

KBD$ 
This function returns the contents of the keyboard buffer. ""-"'-.1 Also see ON KBD. 

PRINT KBD$; 
Buffer$"BufferHKBD$ 

KEY 
_ ......... 1 See EDIT. LIST, LOAD. OFF KEY. ON KEY, SCRATCH, 

and STORE 

KNOB 
IVAL$ ..,..;...... See Off' KNOB and ON KNOB. 

This function converts an INTEGER into a binary. octaL de- .,...... KNOBX 
cimaL or hexadecimal string representation 

Strinf$~IVAL$(NumberIRadlX) 
PRINT IVAL$ICount MOD 256,2) 
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.,........ This function returns the net number of horizontal knob 

..,....... pulses counted since the last time the KNOBX counter was 
; zeroed. Invoking the KNOBX function zeros the counter af-
~ ter it is read. Also see ON KNOB. 

I .J..... Pos I t i on"KNOBI: 

.,-- ~~~~~ THEN Baci;,wds 

...... This function returns the net number of vertical knob pulses 

.,......~ counted since the last time the KNOBY counter was zeroed. 
. Invoking the KNOBY function zeros the counter after it is 

read. Also see ON KNOB . 

..J-... PositlOn"KNOBY 
~ IF KNOBY<O THEN U. 
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L LEXICAL ORDER IS Requires LEX - '. This statement defines the collating sequence for all string 
operations LABEL Requires GRAPH .:;::. 

This statement sends text to graphic devices See IMAGE for" -. 

specifier descriptions. 

LABEL NUlllber,Strlflg$ 
LABEL ::IOffset)+,,;AHl ,8]; 
LABEL ArroY,*) 
LABEL USING 160;~,Y,= 

LABEL USING "5Z,DD";Monn 

LDIR Requires GRAPH 

This statement defines the angle at which labels are drawn. 
The angle is interpreted as counter-clockwise. from three 
0' clock. The current angle mode is used 

LDIR 90 
LDIR ACSISide) 

• I 

• • 

LEI:ICAL ORDER IS ASC I I 
LEI: I CAL ORDER IS STANDARD 
LEI, I CAL ORDER IS FRENCH 
LEI, I CAL ORDER IS GERMAN 
LEI: I CAL ORDER IS SPANISH 
LEI, I CAL ORDER IS SWEDISH 
LEI, 1 CAL ORDER IS MY.lex.toblel*) 

LGT 
This function returns the common logarithm (base 10) of its 
argument 

Dec i be I o:O*LGT I '.10 1 ts) 
PRINT "Log of";I,;"o";LGTI)O 

LINE TYPE Requires GRAPH 

LEN 
I.", .... - .• , This statement selects a line type and repeat length for all 

subsequent lines. CRT line types are shown below. 
This function returns the current number of characters in the I 

argument. The length of the null string is O. III~I=;JI 
Last=LENIStrln!S) 
IF NOT LENIAS) THEN E.pt, 

LET 
This is the assignment statement. which is used to assign 
values to variables. The keyword "LET" is optional. 

LET NUOIber o33 
ArraYI I+! )oArraYI 1 II: 
Strlns$="Hello Scott" 
AS(7)[! ;2I oCHR$1271&"Z" 
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a;:::I 

s:f:J 
a4=a 
~ 

= -= 

LI NE T'IPE 
LINE TYPE Style ,Repeat_len 

LIt-IE TYPE 18 

LHIE T'/PE 9 

LINE riPE 

LINE T'IF'E ? ---------

LINE TVF'E 5 -_. __ . __ .. 

L HIE T'(PE 5 

LIt-IE T'r'PE 

L rr,E TYPE :3 

LINE TYPE 2 

LINE T',F'E 
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LINPUT 
This statement accepts alphanumeric input from the 
kel;board for assignment to a string variable. The L1NPUT 
statement allows commas or quotation marks to be included 
in the value of the string, and leading or trailing blanks are 
not deleted. 

LINPUT "Next COil)llland?" ,Response$ 
LlNPUT Arra;'$(I)(31 

LIST 
This statement lists the program currently in memory to the 
selected device. Beginning and ending line labels or num­
bers may be specified to list parts of the program. With KBD, 
the typing,aid definitions can be listed. LIST BIN lists the 
name and version number of each BIN currently in memory, 
along with a short description of the capabilities they pro, 
vide. 

LI ST 
LIST "71)1 
LIST t+Del.llceiLabell tLabel::: 
L I 5T 11 (l t :::50 
LIST BIN 

LIST KEY tfPrlnter 

LISTEN 
See SEND 

LOAD 

Requires KBD 

This statement loads programs, or binary programs into 
memory. With KBD the statement loads typing,aid defini, 
tions. Also see GET. 

LOAD Flle_n<lf1\e$ 
LOAD "TEMP:INTERNAL,4,1" ,R\IILllne 
LOAD BIN "ERR"&Msus$ 

LOAD "E'I "AIDS" 
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Requires KBD 

;: 
; 
= i 
EC 

m::::::t 

E+:l 

LOADSUB 
This statement loads BASIC subprograms from a file of type 
PROG into memory. See STORE, 

LOADSUB ALL FROM "Georle" 
LOADSUB ALL FROM N •• e$&Msus$ 
LOADSUB Fred FROM N •• e$ 
LOAOSUB FNCDnuert$ FROM "STRFUNCTS" 

Requires PDEV 

LOAOSUB FROM "M'.subs:HP8885,700,1" 

LOCAL Requires fO 

This statement returns all speCified devices to their local 
state, 

LOCAL @Dl)fl\ 

LOCAL 7:8 
LOCAL Is e 

LOCAL LOCKOUT Requires fO 

This HP,IB statement sends the LLO (local lockout) mes' 
sage, which prevents local (front panel) control of devices in 
the remote state 

LOCAL LOC"OUT 
LOCAL LOCKOUT Ise 
LOCAL LOCKOUT @HPlb 

LOCATOR 
See READ LOCATOR and SET LOCATOR. 

LOCK ReqUires SRM 

This statement prevents other SRM workstation computers 
from accessifl9 the remote file to which the I/O path is cur, 
rently assigned Multiple LOCKs may be done on a file; the 
same number of unlocks must be done. If you do an 
ASSIGN @Path to *, the computer will do the appropriate 
number of UNLOCKs before closing the file See also UN, 
LOCK 

LOCK @FIle;CONDITIONAL Resul t 
IF A THEN LOCK @FIle;CONDITIDNAL Result 
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LOG 
This function returns the natural logarithm (base e) of the 
argument. See LGT 

T1Me=-1*RcfLOG(Volts/EMf) 
PRINT "Natural lo~ of"jY; 

LOOP 

;LOG (Y I 

This construct defines a loop which is repeated until the ex­
pression in an EXIT IF statement is evaluated as true (non­
zero). There may be any number of EXIT IF statements, but 
they must be at the same nesting level as the LOOP state­
ment. 

550 LOOP 
560 Test=RNO-.5 

570 E;;IT IF Test ,Ll 
580 CA~L SiMulate 
590 END LOOP 

LORG Requjres GRAPH 

This statement specifies the relative origin of labels with re­
spect to the current pen position 

LORG Npl,l_lors 
IF Y LImIt THEN LORG 3 

3 6 9 

-- -.. ,. 

.- ., 

-r .:J!I 

.- -. 

-- CJ) 

Et;I 

+ + +m;::J 

-0 ill 0+ -F 
1 , 7 ; 

+ + + atf=! 
at:::s 
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LWC$ 
This function returns a string formed by replacing any upper­
case characters with their corresponding lowercase char­
acter 

Lower$=LWC$(Mlxed$) 
IF LWC$(AnsIAle r$) THEN Tnle_test 

M 

MASS STORAGE IS 
This statement specifies the system mass storage device. It 
may be abbreviated as MS I when typed from the keyboard. 
Note that some devjce type specifiers work for more than 
one model of disc drive 

MASS STORAGE IS ':INTERNAL" 
MASS STORAGE ": ,700,1" 
MASS STORAGE IS M,.,S 

BIN Device 

MEMORY 

DISC & HP9895 
HPIB or FHPIB HP9121 

HP9133 
HP9134 
HP9I:lS 
HP913X 

DISC & HPIB HP82901 
HP82902 
HP8290X 

CS80 & CSSO (7908.7911.7912.7914.9122 .. ) 
HPIB or FHPIB 

HP9885 & GPIO f1P9885 

SRM & DCOMM REMOTE 

BUBBLE BUBBLE 

EPROM EPROM 
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MA T Requires MA T ~ 
This statement can be use to initialize string and numeric -r--w 
arrays, copy string and numeric arrays, and perform opera" 

tions on numeric arrays 

MAT Arr&~':: A*(Ref+l/3) 
MAT Strln5$:::: (RPT$(" 
MCiT Clcne= Pa;'2nt 
MAT A:: Arre:. ArrJr 
~1AT I)ector:: CSUM(t1a.trlx) 
MAT l'!ector= RSUM(:'1a.trlxl 
MAT TrarlSDGSltl TRN(t1atrlx) 
MAT Ide"tlt)'" IDN 
MAT : n (I e r 5 e:: I i~l,l (M i.l t r 11{ ) 

MAT REORDER Requires MAT .,..., 

This statement reorders elements In an array according to .,-
the subscript list in a vector 

MAT REORDER Arra.1 BY ')ector.Dilnenslofi 
MAT REORDER LInes$ BY New_order 

MAT SORT Requires MAT 

This statement sorts an array along one dimension according ..,....,. 
to lexical or numerical order ..,..... 

MAT SORT r r a. y ( T d 5 ,* ) 
MAT SORT I,lClls(11*,3) ~(='*t5) DES 
MAT SORT S t 21 r t _11 e c E\"I d _: eo 
MAT SORT Stnn5$(*,2)[liJ: TO o rd e r 

MAX Requires MA T 

This function returns a value equal to the greatest value in 
the list of arguments Each element of an array is considered 
a separate value 

B 1 :1 5 est:: M A)( ( E 1 e fll e 1'1 t 5 ( * ) ) 
PRINT MA;((Iternl ,17,Tot:.11/3) 
Res iJ 1 t:: M A)( ( Floor j MIN ( Cell 1 n;5 I A r 9 '. III e fl t ) ) 
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MAXREAL 
This function returns the largest positive REAL number 
available in the range of the machine Its value is approx­
imately 1.797 693 134 862 32E + 308 

IF =LGT(~A~REAL) THEN 10 

MIN Requires MA T 

This function returns a value equal to the least value in the 
list of arguments. Each element of an array is considered a 
separate value 

Sfllillle5t=MIN(ElefTlents(*l) 

PRINT MINIIternl d 7 ,Tota1l3) 

MIN REAL 
This function returns the smallest positive REAL number 
available in the range of the machine Its value is approx­
imately 2.225 073 858 507 24E-308 

IF :: MINREAL) THEN Y=E::P!::) 

MOD 
This operator returns the remainder of a division (see also 
MODULO) 

Relllaln·jer::Ol1Jldend MOO 01(1150r 

PRINT "Secor,ds ::" iTlllle MeO GI) 

MODULO 
This operator returns the remainder of a division Just like 
MOD. only with one additional constraint-the result satisfies· 

O",,(X MODULO Y)<Y if Y..,O 
Y«XMODULOY)~O ifY<O 

Rernalnder::J1'lldend MODULO 011'150r 
PRINT "Seconds ::" ;T1[112 MODULO GO 
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MOVE Requires GRAPH 

This statement updates the logical pen position 

MO'!E 1(1,75 
MOt,!E Next_x tNext_" 

MOVELINES Requires PDEV 

This program editing statement moves contiguous program 
lines from one location to another. If only one line identifier 
is specified. only that line is moved See COPYLINES 

MOVELINES 12(10 TO 3250 
MOVELINES 10,44(1 TO 540 
MO'!ELINES Labell ,Label: TO Label3 

MSI 
See MASS STORAGE IS 

MTA 
See SEND. 

N 

NEXT 
See FOR .NEXT. 

NOT 
This operator returns 1 if its argument equals O. Otherwise, 0 
is returned. 

In\Jert_flag:::NOT Std_deU1CE 
IF NOT M,_job THEN Sleep 

NPAR 
This function returns the number of parameters passed to 
the current subprogram. 

IF NPAR'3 THEN Extra 
Factars oNPAR-2 

S4 

'I 
lif » 

j 

II I 
It I 
I .'. 

NUM 
This function returns the decimal value of the ASCII code of 
the first character in the argument. The range of returned 

values is 0 thru 255. 

ASCI i_\.Jal :::NUM(St rlfl5$) 

AH I; 1 J oCHR$ (NUM (A$ [I J) +32) 

o 
OFF CYCLE Requires CLOCK 

This statement cancels event-initiated branches previously 
defined and enabled by an ON CYCLE statement 

OFF CYCLE 
IF KIcK_stand THEN OFF CYCLE 

OFF DELAY Requires CLOCK 

This statement cancels event-initiated branches previously 
defined and enabled by an ON DELAY statement. 

OFF DELAY 
IF Done THEN OFF DELAY 

OFF END 
This statement cancels event-initiated branches previously 

defined and enabled by an ON END statement Subsequent 
EOR and EOF conditions generate an error 

OFF END @FIle 
IF SpeCIal THEN OFF END @Source 

OFF EOR Requires TRANS 

This statement cancels event-initiated branches previously 
defined and enabled by an ON EOR statement 

OFF EOR @Oel.llCe 

OFF EOR @F, Ie 
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OFF EOT Requires TRANS 

This statement cancels event-initiated branches previously 
defined and enabled by an ON EOT statement. 

OFF EDT @De"lce 
OFF EOT @F 1 Ie 

OFF ERROR 
This statement cancels event-initiated branches previously 
defined and enabled by an ON ERROR statement. Subse­
quent errors are reported to the user in the usual fashion 

OFF ERROR 

OFFINTR Requires fO 

This statement cancels event-initiated branches previously 
defined by an ON INTR statement 

OFF I NTR 
OFF INTR 1: 
OFF INTR HPlb 

OFF KBD 

OFF KNOB 
This statement cancels event-initiated branches previously 
defined and enabled by the ON KNOB statement. Subse­
quent use of the knob results in normal scrolling or cursor 

movement 

OFF SIGNAL Requires fO 

This statement cancels event-initiated branches previously 
defined and enabled by an ON SIGNAL statement. 

OFF SIGNAL 
OFF SIGNAL Sls_number 

a:t::I OFF TIME Requires CLOCK 

This statement cancels event-initiated branches previously 
defined and enabled by an ON TIME statement. 

OFF TIME 

EC1I OFF TIMEOUT 
~ This statement cancels event-initiated branches previously 

This statement cancels event-initiated branches previously ......... defined and enabled by an ON TIMEOUT statement. 
defined and enabled by an ON KBD statement. Subsequent 

manner. 
keypresses are sent to the operating system in the normal Itt;t! ::J!I OFF TIMEOUT ., fI OFF TIMEOUT 12 

OFF KEY 
This statement cancels event-initiated branches previously 
defined and enabled by an ON KEY statement. Without 
KBD, subsequent soft key presses cause beeps. With the 
KBD BIN, the action of subsequent softkey presses depends 
upon the typing-aid definitions 

OFF ,EY 4 
IF C .• horp AND NOT B.flot THEN OFF ,EY 
OFF ~EY Current_Key 
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OFF TIMEOUT Hpib 

fi' ON 

1
1t::31 This statement transfers program execution to one of several W ·1 destinations selected by the value of the pointer. 

ON ){1 GOTD 100,150,170 111It::311 IF Point THEN ON POInt COSUB Fl rst, 
Second ,Thl rd ,Last 

I 

• I 

• I 
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ON CYCLE Requires CLOCK 

This statement defines and enables an event-initiated branch 
to be taken each time the specified number of seconds has 
elapsed. 

ON CYCLE Secol"lds ,Prloflt'/ CALL Sub_naille 
ON CYCLE Max_tIme RECOVER Backup 
ON CYCLE 3600,3 COTO 1200 

ON DELAY Requires CLOCK 

This statement defines and enables an event-initiated branch 
to be taken after the specified number of seconds has 
elapsed. 

ON DELAY SecondslPriority CALL Sub_name 
ON DELAY 3 CoTO 5710 
ON DELAY Max_time III GOSUB No_operator 

ON END 
This statement defines and enables an event-initiated branch 
to be taken when end-of-file is reached on the mass storage 
file associated with the specified 110 path. 

ON END @S.uree GOTO 500 
ON END @Filo RECOVER Next_flle 
ON END @Path CALL Sub_na.o 

ONEOR Requires TRANS 

This statement defines and enables an event-initiated branch 
to be taken when a end-of-record is encountered during a 
TRANSFER 

ON EOR @Path,Pri."t,- CALL Sub_na"o 
ON EOR @Douieo COTO 1500 
ON EOR @Filo,: COSUB Labell 

ONEOT Requires TRANS 

This statement defines and enables an event-initiated branch 
to be taken when the last byte is transferred by a TRANS­
FER statement. 

ON EDT @Path,Priority CALL Sub_name 
ON EDT @Deviee CO TO 1500 
ON EDT @File,: COSUB Labell 
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ON ERROR 
This statement defines and enables an event-initiated branch 
which results from a trappable error This allows you to write 

your own error-handling routines 

ON ERROR COTO 1200 
ON ERROR RECOVER Crash 
ON ERROR CALL Roport 

ONINTR Requires fO 

This statement defines an event-initiated branch to be taken 
when an interface card generates an interrupt. The interrupts 
must be explicitly enabled with an ENABLE INTR statement. 

ON I NTR 7 COTO 500 
ON INTR HPlb,4 GoSUB Sorulee 
ON INTR Isc ,Prlorlti' CALL Sub_nilll!? 

ONKBD 
This statement defines and enables an event-initiated branch 
to be taken when a key is pressed. See KBD$. 

ON ,BD GOTO 150 
ON KBD,P"."t,- COSUB Laboll 
ON KBD ALL RECO'iER 880 
ON KBD ALL ,3 CALL Sub_nal'" 

ON KEY 
This statement defines and enables an event-initiated branch 
to be taken when a softkey is pressed. 

ON KEY 0 GO TO 150 
ON I\EY Number,Prlorltl' GOSUB Labell 
ON KEY 10 LABEL A$ RECOVER 770 
ON KEY 5 LABEL "Pnnt" ,3 CALL Report 

ON KNOB 
This statement defines and enables an event-initiated branch 
to be taken when the knob is turned. See KNOBX and 
KNOBY. 

ON ,NOB .1 GOTO 250 
ON KNOB Seconds/PriorIty CALL Sub_naMe 
ON KNOB 1I2,a COSUB Labell 
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ON SIGNAL Requires [0 

This statement defines and enables an event-initiated branch 
to be taken when a SIGNAL statement is executed using the 
same signal selector. 

ON SIGNAL Selector/Prlorlty CALL Sub_na'lle 
ON SIGNAL RECOVER Trop 
ON SIGNAL 8 GoTo 770 

ON TIME Requires CLOCK 

This statement defines and enables an event-initiated branch 
to be taken when the clock reaches a specified time. 

ON TIME Seconds ,Priority CALL Sub_naMe 
ON TIME TIMEoATE+3GOO GOTO 1440 
ON TIME Alo,,"d5 GOSUB Lobel3 

ON TIMEOUT 
This statement defines and enables an event-initiated branch 
to be taken when an I/O timeout occurs on the specified 
interface. 

ON TIMEOUT 7,4 GOTo 770 
ON TIMEOUT Isc ,Seconds CALL SUb_nafJi-€ 

ON TIMEOUT lZdlZ RECo'JER Lobell 

OPTION BASE 
This statement specifies the default lower bound of arrays. 
Zero is the assumed lower bound unless an OPTION BASE 
statement is executed 

OPT! ON BASE 0 
OPT! ON BASE 1 

OPTIONAL 
See DEF FN and SUB. 

OR 
This operator returns a or a 0 based on the logical inclu-
sive OR of the arguments. 

){::Y OR Z 
IF Flle_type OR Devlce THEN Process 
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OUTPUT 
This statement outputs items to a specified destination. See 
IMAGE for specifier descriptions 

OUTPUT 701 ;NlJfllber,Strln5$i 
OUTPUT @FlleiArrai'(f),END 
OUTPUT @Rondol1l,Record USING F,>ltl;IteI11151 
OUTPUT 12 USING ". ,GA" ;B$[2 ;GJ 
OUTPUT 005\$ USING 110;A/l000,IJAL$IResl, 
OUTPUT @PrlnterjRanf\ildjNalll@$ 

PARITY 
See ASSIGN. 

PASS CONTROL 

p 

Requires [0 

This statement passes Active Controller capability to a speci­
fied HP-IB device 

PASS CONTROL 718 
PASS CONTROL @Oevlce 

PAUSE 
This statement suspends program execution See CaNT. 

PAUSE 

PDIR Requires GRAPH 

This statement specifies the angle at which the output from 
!PLOT, RPLOT, POLYGON, POLYLINE, and RECTANG­
LE is produced 

PDIR 30 
IF Done THEN PDIR Old_on 11. 
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PEN Requires GRAPH 

This statement selects a pen on the current plotting device 

PEN -1 
PEN Select 

For monochrome CRTs: 

PEN>O draws 

PEN = 0 complements 

PEN<O erases 

For Model 36C with GRAPHX, the default color-mapped 

pen colors are: 

PEN Color PEN Color 

0 Black 8 Black 

1 White 9 Olive Green 

2 Red 10 Aqua 

3 Yellow 11 Royal Blue 

4 Green 12 Maroon 

5 Cyan 13 Brick Red 

6 Blue 14 Orange 

7 Magenta 15 Brown 

For non-calor-mapped mode, only pens 7 thru + 7 are 

used, and PEN 0 complements. 

PEN UP Requires GRAPH 

This statement lifts the pen on the current plotting device. 

PENUP 
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PI 
This function returns 3.141 592 653 589 79. which is an 

approximate value for 'iT 

Area=PI*Ra,jlus = 
PRINT >~ 1;;*2*PI 

PIVOT 
This statement specifies a 

applied to all drawn lines. 

current angle mode is used 

PI '.'OT 30 

ro 

b 

Requires GRAPH 

tation of coordinates which is 

ut not to labels or axes. The 

IF Sp eel a 1 THEN P I')OT R a, j 1 an 5 

PLOT 
This statement moves the pen 

Requires GRAPH 

from the current pen position 

inates. Plotting action is deter­

e and the optional pen control 

to the specified X and Y coord 

mined by the current line typ 

parameter. 

PLOT 20,90 
PLOT Next_x ,Next_1' ,Pen_co n t r 0 I 

Pen Control 

Negative Even 
Negative Odd 
Positive Even 
Positive Odd 
Default 

PLOT A r ra)' (*I 

PLOT Shap,(') ,FILL ,EDGE 

i 

I 
1 

1 

I 

__ Pen Action 

Up before move 
Down before move 
Up after move 
Down after move 

Down after move 

Requires GRAPHX 
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The plotting array must be 2-column or 3-column. 2-column 
arrays contain X and Y coordinates and assume a pen con­
trol of + 1. The interpretation of a 3-column array is shown 
in the following table 

Coil 

X 
X 
X 
X 
X 
X 

Pen # 
Line Type 

Color 

Pen # 
Red 
Blue 

Col2 

y 

Y 
Y 
Y 
Y 
Y 

Repeat 

Green 

Col3 

< ~2 
~2 

Meaning 

lLike ~ 1 or ~2 
iPen up before move 

1 iPen down before move 
o :Pen up after move 

iPen down after move 1 
2 
3 
4 
5 
6 
7 
S 
9 
10 
11 
12 
13 
14 
15 

>15 

iPen up after move 
;Select pen 
iSelect line type 
IColor value for FILL 
IStart polygon with FILL 
lEnd polygon 
'IEnd of array data 
INo-op 
!Start polygon with EDGE 

I

'Start polygon wi FILL & EDGE 
FRAME 
Area pen select 

I

color value for FILL 
Color value for FILL 
Ignored 

PLOTTER IS Requires GRAPH 

This statement selects a plotting device Device 

3," INTERNAL" (the CRT) is assumed unless a PLOTTER IS 
statement is executed. 

PLOTTER 15 Delilce ,Id$ 
PLOTTER 15 705,"HPGL" 

PLOTTER IS c8,"88Gc7A;U5 Tl) " 

PLOTTER 15 Os ,"88S:7A:EURO 5TO" 
PLOTTER 15 CRT," INTERNAL" ; COLOR MAP 
PLOTTER 15 "MyBOATflle: INTERNAL" ," HPGL" 
PLOTTER IS "fi Ie" ,"HPGL" ,Plx ,P2x ,Ply ,Pi't' 
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These are the valid plotter specifiers when dealing with an 
HP98627 A card; 

Desired 
Display Format 

Standard Graphics 
512 by 390 pixels, 
60 Hz, non-interlaced 

512 by 390 pixels, 
50 f-h, non-interlaced 

High-Resolution Graphics 
512 by 512 pixels. 

46.5 Hz, non-interlaced 

TV Compatible Graphics 
512 by 474 pixels, 

60 Hz, interlaced 
(30 Hz refresh rate) 

512 by 512 pixels. 
50 Hz, interlaced 
(25 Hz refresh rate) 

POLYGON 

Plotter 
Specifier 

"88Sc7A" 
"88G:7A;U5 5TO" 

"88S27A;EURO 5TO" 

"88S27A ;HI RE5" 

"88G27A;U5 HI" 

"88G27AiEURO Tl,llI 

Requires GRAPHX 

This statement draws all or part of a closed regular polygon. 

POLYGON Ra,:llu5 tTotal_Sldes ,Drawn_sldes 
POLYGON -5lze,5 ,FILL ,EDGE 

POLYLINE Requires GRAPHX 

This statement draws all or part of an open regular polygon. 

POLYLINE Radius ,Total_sIdes IO;-ill,.)))_Sldes 

POLYLINE -5loe,5 

POS 
This function returns the first position of a substring within a 
string 

POlnt"P05IB19$,Llttle$) 
IF P05IA$ ,CHR$(lO)) THEN Llne_end 
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PPOll Requires 10 

This function conducts a Parallel Poll and returns a byte rep­
resenting eight status-bit messages of the devices on an HP­
lB. 

Stat=PPOll(7) 
IF BlTIPPOllI@Hp1b) ,3) THEN Respond 

PPOLL CONFIGURE Requires 10 

This statement programs the logical sense and data bus line 
on which a specified device responds to a parallel poll. Re­
sponse line is speCified by bits 0 thru 2 and logic sense is 
specified by bit 3 

PPOll CONFIGURE 711 Ie 
PPOll CONFIGURE @D"mIR,spons. 

PPOLL RESPONSE Requires 10 

This statement defines the computers response to a Parallel 
Poll on an HP-lB interface. 

PPOll RESPONSE Ise IS. rule' 
PPOll RESPONSE @Hpibll 

PPOll UNCONFIGURE Requires 10 

This statement disables the parallel poll response of a speci­
fied device or devices. 

PPOll UNCONFIGURE 
PPOll UNCONFIGURE D,",ee 
PPDll UNCONF1GURE @Plott.r 

PRINT 
This statement sends items to the PRINTER IS device. See 
IMAGE for specifier descriptions. 

PRINT "LINE" jNulJibe r i 
PRINT Arrayl.), 
P R I N T TAB Ii Y I 1 , 1 ) ,H. ad $ , TAB Ii Y leo I ,3) ,M s ,$ 
PRINT Strin,$[l ,8J ,TABI!:) ,Result 
PRINT USING 1251)<,'(,2 
PRINT USING "52,DD" IMon,y 
PRINT USING FIJlt3jld IItefl1$ ,!\1109!'amsl::?:.2 

(,(, 

PRINTALL IS 
This statement assigns a logging device for recording oper­
ator interaction and troubleshooting messages. The PRIN­
TALL device is 1 (the CRT) at power-on and after 
SCRATCH A. 

PRINTAll IS 701 
PRINTAll IS GP10 

PRINTAll IS 7071EOl Mr$ DELAY ,5 

Requires 10 

PRINTAll IS D.vlceIWIDTH 120,EOl M)·$ END 

PRINTER IS 
This statement specifies the system printing device for all 
PRINT, CAT and LIST statements which do not specify a 
destination. The PRINTER IS device is 1 (the CRT) at pow­
er-on and after SCRATCH A. 

PRINTER IS 701 
PRINTER IS Gpio 
PRINTER IS "MyBDATfile" 

Requires 10 

PRINTER IS 7071EOl Mr$ DELAY ,5 
PRINTER IS Device IWIDTH 120,EOl Mr$ END 

PRINT lABEL Requires MS 

This statement gives a name to a mass storage volume. 

PRINT lABEL "MyVol" 
PRINT lABEL Volume_name' TO M,",' 

PRIORITY 
See SYSTEM PRIORITY. 
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PROTECT 
This statement specifies the protect code for non,SRM files 
Only PROG. BDAT. "nd BIN files can be protected wih this 
form of the statement 

PROTECT Na"l2$ ,Pc$ 
PROTECT "Geo rje Xc : I~nERNAL 11],1" ,"NEW" 

Requires SRM 

The following form of the PROTECT statement is valid only 
for SRM files. and any type of file can be protected 

PROTECT"Flle ol,j ",{"M<Jr":MANAGER), 

( " r 1,;1 " : REA 0 ,W R I T E) r ( 'I Rea d " : r,: E AD) 

PROTECT "FIle old ",{"old":OELETE) 

PROUND 
This function returns the value of the argument rounded to a 
specified power of ten 

Money=PROUNO(l-<esl.tlt 1-:) 

PRINT PROUNO(Ouantlt)' IDeclillal_place) 

PRT 
This function returns 701. the factory,set device selector for 
an external printer 

PRINTER IS PRT 
OUTPUT PRT:Text$ 

PURGE 
This statement deletes a file entry from the directory of a 
mass storage media 

PURGE N'"I2HMsus 
PURGE "TEMP: INTERNAL ,4 d" 
PURGE "George PC 

R 

RAD 
This statement selects radians as the unit of measure for ex­

pressing angles See DEG, 

RAO 

t::::I RANDOMIZE 
This statement selects a seed for the RND function, 

RANDOMIZE 
RANDOMIZE Old_seed-PI 

tt:::I RANK Requires MA T 

This function returns the number of dimensions in an array. 

tt:::I Dimenslons=RANK(Arra'l$) 
IF RANKIA)=2 THEN PRINT "A 15 a "atnx" 

tt:::I RATIO Requires GRAPH 

.- :I 

II :J 

Ii I 
I! [I 
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This function returns the ratio of the X hard-clip limits to the 
Y hard-clip limits for the current PLOTTER IS device. 

WINDOW 0 ,IO.RATIO ,-10 .10 
IC,d"-"ax=IOO'MAI{ll,RATIO) 
L;du_",x=100oMA::lld/RATIO) 

READ 
This statement reads values from DATA statements and 
assigns them to variables. 

READ Number,Stnn9'$ 
READ Arraylo) 
READ FieldHS dSJ 
READ Itemll d) .Ite,,12 d) .Ite,,13,j) 

READIO 
This function reads the contents of the specified hardware 
register on the speCified interface, 

Upper_bne=READIOIGpio ,4) 
PRINT "Register':I :"=" :READIOI7']) 



READ LABEL Requires MS 

This statement reads a volume label into a string variable 

READ LABEL Volume_nameS 
READ LABEL Vol_na.e' FROM Ms",' 

READ LOCATOR Requires GRAPHX 

REDIM Requires MA T 

This statement changes the subscript range of previously 

dimensioned arrays 

REDIM Arrar(New_Iower:New_upper) 
REDIM 5trin,$IA,B,C) 

This statement samples the locator device without waiting for REM 
a digitize operation. See GRAPHICS INPUT IS III' =:.lll This statement allows comments in a program. 

READ LOCATOR :1_P05 ,Lpo, 1(11) REM ProHa. TItle 
READ LOCATOR :1,,( ,5tH'.!S$ _ 18(1 

REAL 
This statement reserves storage for floating point variables 
and arrays 

REAL 1\, I ,,,-

REAL Arrayl-128:1C7d5) 
REAL Bul 11 (II) BUFFER 

RECORDS 
See TRANSFER 

RECOVER 
A secondary keyword which causes control to return to the 
specified line when an event occurs. Multiple contexts may 
be skipped coming back to the specified line. This keyword 
works with all ON .. <event> interrupts. See the BASIC 
Language Reference under the appropriate ON. heading 
for further information 

ON KBD RECOVER lCOO 
ON ERROR RECOVER Fix_error 

RECTANGLE 
This statement draws a rectangle. 

RECTANGLE WIdth ,He19ht 
RECTANGLE a ,-6 ,FILL ,EDGE 
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REMOTE Requires 10 

This statement places HP-IB devices having remote/local 
capabilities into the remote state 

REMOTE 71Z 
REMOTE Oe'nce 
REMOTE @HplD 

REN 
This command renumbers the lines in a program. The de­
fault for both parameters is 10. 

REN 1000 
REN 10012 
REN 261,1 IN 260 tLabe12 

RENAME 
This statement changes a file's name in a mass storage 
media's directory. 

RENAME "TEMP(pc,'" TO "FINAL" 
RENAME "OLD:INTERNAL,a,I" TO "NEW" 
RENAME Na.e$&Msus$ TO Te.p$ 

REORDER 
See MAT REORDER 

71 



REPEAT ... UNTIL 
This construct defines a loop which is repeated until the ex­
pression in the UNTIL statement is evaluated as true (non­
zero). 

770 REPEAT 
780 CALL Process(Pararn) 
790 Param=Param*Scal1n~ 

800 U!~TIL ParalTl,MaXlfl11J11l 

REQUEST Requires 10 

This statement is used to send a Service Request (SRQ) on 
an HP-IB when the computer is non-active controller To 
request service, the response must have bit 6 set. 

REQUEST Ise :Response 
REQUEST @HPlb:BILG+BiLO 

RE-SAVE 
This statement creates an ASCII file and copies program 
lines as strings into that file. If the specified file already ex­
ists, the old entry is purged after the new file is successfully 
saved. 

RE-SA\,.JE Fi le$ ,Fi rst_line ILast_llne 
RE-SAI,JE >lGeorse" 

RE-SA','E "TEMP:INTERNAL,4,1",Lobe11 
RE-SA','E NaeUMsus$.t ,So rt 

RES 
This function returns the result of the last numeric calcula­
tion which was executed from the keyboard. 

Resu1t o RES 
IF LosLresu1t"RES THEN PRINT RES 

RESET Requires 10 

This statement resets an interface or the pointers of either a 
mass storage file or a buffer. 

RESET :0 
RESET HPlb 
RESET @Buffer 
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RESTORE 
RESTORE specifies which DATA statement will be used by 

the next READ operation . 

RESTORE 
RESTORE Thl l',j_arra'/ 

RE-STORE 
This statement creates a file and stores either an internal 
form of the BASIC program or typing-aid key definitions. If 
the specified file already exists, the old entry is purged after 
the new file is successfully stored. 

RE-STORE No"e$&Msus$ 
RE-STORE "TEMP: INTERNAL ,4.t" 

RE-STORE KEY "AIDS" 

RESUME INTERACTIVE 

Requires KBD 

This statement restores the normal functions of any program 
control keys previously deactivated by SUSPEND IN­

TERACTIVE. 

RESUME I NTERACT I I,IE 

RETURN 
This statement returns program execution to the line follow­
ing the invoking GOSUB. The keyword RETURN is also 
used in user-defined functions (see DEF FN). 

To return from a GOSUB subroutine: 

RETURN 

To return a value from a user-defined function: 

RETURN 1,1011,1. 
RETURN 13774 
RETURN SINIX)-G*EXPISINIPI/Q)) 
RETURN Fi 1e$&Msus$ 
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REV$ 
This function returns a string formed by reversing the sequ­
ence of characters in the argument. 

Re l,lerse$=RE1,l$(For l;'!ard$) 
LasLblard;=LENIA$)-POSIRE',I$IA$),' ") 

RND 
This function returns a pseudo-random number greater than 
o and less than 1 

Percent::;RND*100 
IF RND,S THEN Casel 

ROTATE 
This function returns an integer which equals the value 
obtained by shifting the 16-bit binary representation of the 
argument the number of bit positions specified The shift is 
performed with wraparound. Also see SHIFT 

N e 'N _ W 0 r d = ROT A TE I D 1 L '. 0 r d ,2 ) 
Q=ROTATE(Q,Places) 

It.::::a:a RPT$ 
This function returns a string formed by repeating the argu-
ment a specified number of times 

PRINT RPT$( "." ,SO) 
CenterS=RPTS(" ",(Rllht-Left-Lenlth)/Z) 

Bit ::::::II RS UM 

.IIjJ-_J. See MAT. 

RUN 
••• - .. :11. This command starts program execution at the specified line. 

If no parameter is specified, the program starts at the begin-

'I Ene:]] ning. 

RUN ___ !II. RUN 10 

.11o'~-.·.". RUN PartZ 

I l 
RPLOT Requires GRAPH. 1",1_ ..... 1. 
This statement moves the pen from the current pen position 

to the specified relative X and Y position. The relative origin 
is set by line drawing statements other than RPLOT. The 
plotting action is determined by the current line type and the 
optional pen control parameter (see PLOT). 

s 

RPLDT 10.12 
RPLOT Rel_x ,ReI_I' ,Pen_control 

Requires GRAPHX 

RPLOT Array(,) 
RPLOT Shape (.) ,F ILL ,EDGE 
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SAVE 
.Iii"",,-.I. This statement creates an ASCII file and copies program 

lines as strings into that file. 

1'1'110.,. .. 1. SA1)E Fi Ie$ ,Fi rst_llne ILast_l ine 
- .. SAVE "WHALES" 

SA',IE "TEMP:INTERNAL,4,1",Labeli ._E:;:::l1 SA'lE Name$&Msus$,j ,So rt 

SC 
This function returns the interface select code associated 
with an I/O path name. 

.. ". Interface=SC(@Device) 
Drive_isc=SCI@File) 
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SCRATCH 
This command erases all or selected portions of memory 

SCRATCH clears the BASIC program from memory All vari­
ables not in COM are also cleared 

SCRATCH C clears all variables. including those in COM. The 
program is left intact. 

SCRATCH A clears the BASIC program memory, all typing­
aid key definitions, and all variables, including those in 
COM. Most internal parameters in the computer are reset to 
power-on values by this command 

SCRATCH BIN does what a SCRATCH A does, plus it deletes 
all BINs except the CRT driver for the CRT in use. 

SCRATCH ,EY 
SCRATCH KEY 

Requires KBD 

This clears the typing-aid definition of all soft keys or the 
selected softkey. 

SEC 
See SEND 

SECURE ReqUires PDEV 

This command protects programs lines so they cannot be 
listed 

SECURE 
SECURE Chect,_p<lSSI,.IO rd 

SECURE Routinel,Routlne2 
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SELECT ... CASE 
This construct provides conditional execution of one prog­
ram segment chosen from several 

600 SELECT St r 1 n 5$ 
610 CASE "0" TO "8" 
GZO COSUB D,IltS 
630 CASE" j" 

Gal) GOSUB Oelll:llter 
G50 CASE ,CHR$(321, CHR$( 1:51 
660 GOSUB Control_chr 
G7!) CASE ELSE 
G8!) COSUB 19no re 
59!) END SELECT 

t:t::I SEND Requires [0 

This statement sends messages to an HP-lB 

SEND 7iUNL MTA LISTEN 1 DATA "HELLO" END 
SEND @HPlbiUNL MLA TALK Prime CMD 24+1C8 

EI::I CMD The following expressions are sent as bytes with 
ATN true 

a::::::J 

I :I 

I j 

I ! 

I I 

I , 
I , 
I I 

DATA 

LISTEN 

MLA 

MTA 

SEC 

TALK 

UNL 

UNT 

The following expressions are sent as bytes with 
ATN false. If END is added, EOI is set on the last 
byte. 

Following expression(s) sent as listen address 
(ATN true) 

Sends my listen address IATN true). 

Sends my talk address IATN true). 

Following expression(s) sent as secondary 
address IA TN true) 

Following expression sent as talk address (A TN 
true). 

Sends unlisten command IATN true). 

Sends untalk command (ATN true). 
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SET ECHO 
Requires GRAPHX 

This statement sets an echo to the specified location on the 
current PLOTTER IS device 

SET TIME 

SET ECHO ;(-locatloflIY_locatlon 
SET ECHO 1000,2200 

This statement resets the time-of-day given by the real-time 
clock. 

SET TIME 0 
SET TIME Hours*3600+Mlnutes*GO 

SET LOCATOR Requires GRAPHX 
This statement specifies a new position for the locator on the 
current graphics input deVice. 

SET TIMEDATE 

SET LOCATOR 1:,95 
SET LOCATOR OILx ,OIL" 

SET PEN 
Requires GRAPHX 

This statement defines the color of one or more entries in 
the color map. Any pixels already drawn with the specified 
pen are changed to the new color. The following table shows 
HSL values for the default color map entries. 

SET PEN P_nuIT\ COLOR Hue ,Saturate ,LulTllnous 
SET PEN Selector INTENSITY Red ,Blue ,Green 
SET PEN Start_pen COLOR HsI_arra,,(o) 
SET PEN 2 INTENSITY 4/15.1115,9/15 

Pen I Color I Hue I Sat. Lum. 
0 Black 0 0 0 1 White 0 0 1 
2 Red 0 1 1 
3 Yellow 17 1 1 
4 Green .33 1 1 
5 Cyan 50 1 I 
6 Blue 67 I I 
7 Magenta 83 I I 
8 Black 0 0 0 
9 Olive Green IS 75 80 
10 Aqua 44 75 68 
II Royal Blue 75 36 64 
12 Maroon 95 65 78 
13 Brick Red 04 80 I 
14 Orange 08 I I 
IS Brown 08 70 85 
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This statement resets the absolute seconds (time and day) 
given by the real-time clock. 

SET TIMEDATE TIMEDATE+86400 
SET TIMEDATE Stranle_nuMber 

c:::::I SGN 
This function returns 1 if the argument is positive. 0 if it a::::::J equals zero. and ~ 1 if it is negative. 

. . Root~SGN(X)'SQR(A5S(}:» 
Z~2'PI'SGN(Y) 

Et:3 SHIFT 

II 

I 

This function returns an integer which equals the value 
obtained by shifting the 16-bit binary representation of the 
argument the number of bit positions specified, without wra­
paround. Also see ROTATE. 

New _W 0 r d::: SH I FT ( Old _14 0 r d 1-:: ) 

.1.",l_""JIi·. MasK~SHIFT( 1 ,Position) 

SHOW Requires GRAPH 

111,t:t1 :JI~'I This statement is used to define an isotropic current unit-of­
measure for graphics operations. 

I SHOW -5,5,0,100 
SHOW Left ,Rl Iht ,BottoM ,Top 

•• ~-,. SIGNAL 
Requires 10 

• i • 

+ 
This statement generates a software interrupt. See ON 
SIGNAL. 

SIGNAL Selector 
SIGNAL 3 
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SIN 
This function returns the sine of the angle represented by the 
argument. 

Slr,eoSINIA,.,gle: 
PRINT "S1rle of" ;Tneta; F'iSIN(Theta) 

SIZE Requires MA T 

This function returns the number of elements in a dimension 
of an array 

Tot ;::1_ tAl 0 r d 5 = S I ;:: E ( Wo r oj 5 $ j 1 ) 
Up per t, 0 IJ 1"1 d ( :::. ) = 5 A SE ( A 1 1:2 ) + 5 I:::' E ( A 1 I:::' ) - 1 

SORT 
See MAT SORT 

SPANISH 
See LEXICAL ORDER IS 

SPOLL Requires [0 

This function returns an integer containing the serial poll re­
sponse from the addressed device. 

StatoSPOLLI7(7) 
IF SPOLL(@Devlce) THEN Respond 

SQR 
This function returns the square root of the argument 

AMPS=SOR(Watts/Ohms) 
PRINT "Square root of"j)(j"="jSOR(i() 

STANDARD 
See LEXICAL ORDER IS. 

STATUS 
This statement returns the contents of liO path or interface 
status registers. 

STATUS 1 jj(pos IYpas 

STATUS Isc ,Reslsterj l.Jall,l)al::::,I)a13 
STATUS l,9jScreen l;Jldth 
STATUS @Fllel5iRecord 
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b!=:I STEP 
See FOR. .NEXT 

Fl=I STOP 
This statement terminates execution of the program 

STOP 
IF Do,.,e THEN STOP 

c::::I STORE 
This statement creates a file and stores either an internal 
form of the BASIC program or typing-aid definitions into the 
file 

STORE Na.el&M,u,$ 
STORE "TEMP: INTERNAL ,4,j" 

Requires KBD 

STORE KEY "AIDS" 

STORE SYSTEM 
This statement stores the entire BASIC operating system cur­
rently in memory including any BINs that are loaded. 

STORE SYSTEM "SYSTEM_Bl:INTERNAL" 
STORE SYSTEM "BACKUP" 

IQ:I SUB 

i 

Ii I 

II • 
11 I 

This is the first statement in a SUB subprogram and specifies 
the subprogram's formal p~rameters. SUB subprograms 
must follow the main program's END statement and must be 
terminated by a SUBEND statement. See CALL 

SUB Parse(Strlng$) 
SUB Process 
SUB Transfofhi(@Prlnter,INTEGER Arrili'(*), 

OPTIONAL Textl) 
SUB Extract(Buff$ BUFFER/PoInter) 
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SUB END 
The last statement of a SUB subprogram. This returns con­
trol to the calling context. See also SUB 

SUBEND 

SUBEXIT 
This statement may be used to return from a SUB subprog­
ram at some point other than the SUBEND statement. 

SUBE:; I T 
IF Done THEN SUBEXIT 

SUM Requires MA T 

This function returns the sum of all the elements in a numer­

ic array. 

To \ a 1 = SUM I A r r a)' ) 
PRINT SUMIS,uar.,) 

SUSPEND INTERACTIVE 
This statement deactivates the program control keys (such as 
STEP and PAUSE) 

SUSPEND INTERACTIVE 
SUSPEND INTERACTIVE,RESET 

SWEDISH 
See LEXICAL ORDER IS. 

SYMBOL Requires GRAPHX 

This statement allows labelling with user-defined symbols. 

SYMBOL My_chari.) 
SYMBOL L a so I .) ,F I LL ,EDGE 

SYSBOOT 
This command returns control to the BOOT ROM to restart 
the system selection and configuration process. 

SYSBOOT 
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SYSTEM PRIORITY 
This statement sets the system priority to a specified level 

SYSTEM PRIORITY L e II e 1 
SYSTEM PRIORITY 15 

SYSTEMS 
This function returns a string containing system status and 

configuration information. 

M •• or,=VALISYSTEM$I"AVAILABLE MEMORY") ) 
IF SYSTEM$I"TRIG MODE")="RAD" THEN Radlan 

The following requests are allowed 

AVAILABLE MEMORY 
CRTID 
DUMP DEVICE IS 
KBD LINE 
MASS MEMORY 
MASS STORAGE IS 
MSI 
PRINTALL IS 
PRINTER IS 
SERIAL NUMBER 
SYSTEM ID 
SYSTEM PRIORITY 
TRIG MODE 
VERSION: BASIC or <binary name> 

Requires GRAPH 

GRAPHICS INPUT IS 
PLOTTER IS 

Requires LEX 

KEYBOARD LANGUAGE 
LEXICAL ORDER IS 
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T 

TAB 
See PRINT and DISP 

TABXY 
See PRINT 

TALK 

TRACE ALL Requires PDEV 

.,. This statement allows tracing program flow and variable 
assignments during program execution. Trace output is sent 

,. to the system message line and (if PRINTALL is on) to the 

PRINTALL device. 

TRACE ALL Sort 
TRACE ALL Labell ~Label= 
TRACE ALL 1500,:a50 

TRACE OFF Requires PDEV 

See SEND _ ... ' .",111.11 This statement turns off all tracing activity 

TAN 
This function returns the tangent of the angle represented by ---~-... -

the argument 

Tan sent=TAN(An 91 e) 
PRINT "Tangent of";~;":::;HiTAN(Z} 

TRACE OFF 

TRACE PAUSE Requires PDEV 

This statement causes program execution to pause before 
executing the specified line, and displays the next line to be 
executed on the CRT Tracing slows program execution. 

TIME Requires CLOCK I I I TRACE PAUSE 

This function converts a formatted time-of-day string into a 

numeric value of seconds past midnight. 

Seconds=TIME(T$) 
SET TIME TIMEI "8:37:30" I 

TIME$ Requires CLOCK 

This function converts the number of seconds past midnight 
into a string representing the formatted time of day 

(HHMMSS) 

PRINT "It 15 "tTIME$ITIMEDATEI 
IF VALITIMEIITII) 17 THEN O.ertl.e 

TIMEDATE 
This function returns the current value of the real-time clock 

Elapsed=TIMEDATE·TO 
DISP TIMEDATE MOD 86400 

TIMEOUT 
See OFF TIMEOUT and ON TIMEOUT 
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TRACE PAUSE 530 
TRACE PAUSE Loop.end 

TRACK Requires GRAPf IX 

This statement enables or disables tracking of the current 
locator position on the current display device See 
GRAPHICS INPUT IS and PLOTTER IS 

TRACK D,5pla,. IS ON 
TRACK 70S IS OFF 

TRANSFER Requires TRANS 

This statement initiates unformatted I/O transfers, which can 
take place concurrently with continued program execution 
Every TRANSFER needs a buffer as either its source or its 

destination (but not both) 

TRANSFER @Oe.,ce TO @Buff 
TRANSFER @5uff TO @File;CONT 
TRANSFER @Source TO @Buff:,tOELlM "/",ENO 
TRANSFEr, @F TO @BtRECOROS 12,EORICOUNT 81 
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I·'·~ ',1 ')' 
" 

TRIGGER Requires fO 

This statement sends a trigger message to a selected device, 
or to all devices addressed to listen. on the HP-15 

TRIGGER 712 
TRIGGER Device 
TRIGGER @Hpib 

TRIM$ 
This function returns a string formed by stripping all leading 
and trailing blanks from the argument 

LeftS=TRIMSI" center ") 
CleanS=TRIMSIU,e'.lnput$) 

TRN 
See MAT. 

u 
UNL 
See SEND. 

UNLOCK Requires SRM 

This statement is used to remove exclusive access to are· 
mote file which was placed by the LOCK statement. 

UNLOCK @File 
IF Done THEN UNLOCK @File 

UNT 
See SEND. 

UNTIL 
See REPEAT .. UNTIL 

Qh 

j 

I 

I 
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I 

I 

I 

I 
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I 
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I 
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UPC$ 
This function returns a string formed by replacing any lower­
case characters with the corresponding uppercase charac· 

ters. 

CaPI talS=UPC$( MI xedS) 
IF UPC$(Yes$)="¥" THEN True_test 

USING 
See DISP. ENTER LABEL, OUTPUT. and PRINT. 

v 
VAL 
This function converts a string expression into a numeric 

value. 

Day='iALIDateS) 
IF l,iALIRe,ponseS) '0 THEN Ne~atlve 

VAL$ 
This function returns a string representation of the value of 
the argument. The returned string is in the default print for­
mat, except that the first character is not a blank for positive 
numbers. No trailing blanks are generated. 

PRINT Esc$;'iALSICurso,-l) 
SpeciaIS=Tex\$&l,iAL$INumbe,) 

VIEWPORT Requires GRAPH 

This statement defines an area (in GDUs) onto which WIN· 
DOW and SHOW statements are mapped. It also sets the 
soft clip limits to the boundaries it defines . 

l,iIEWPORT 0,35,50,80 
l,iIEWPORT Left ,Ri~h\ ,Bo\\om ,Top 
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WAIT 
This statement will cause the computer to wait approximate~ ., 
Iy the number of seconds specified before executing the next 

statement 

~AIT 3 
WAlT Secor,ds 

WAIT FOR EOR Requjres TRANS 

This statement waits until an end~of~record event occurs dur~ 
ing a TRANSFER on the specified 1:0 path 

WAlT FOR EOR @Flle 
WAIT FOR EOR @Oeulce 

WAIT FOR EOT Requjres TRANS 

This statement waits until the TRANSFER completes on the 

specified I/O path. • 

--

-
--

WINDOW Requjres GRAPH 

This statement is used to define an anisotropic current unit~ 

of~measure for graphics operations 

WINDOW -5,5,0,100 
WINDOW Left tRl jht tBottOllllTop 

WORD 
See ASSIGN 

WRITEIO 
This statement writes an integer representation of the regis~ 
ter~data to the specified hardware register on the specified 

interface. 

WRlTEIO l:,I);S,,_pctl 
WRITEiO Isc ,ReslsteriRe9_dat21 

x 
WAIT FOR EDT @Flle 
WAIT FOR EDT @Deuice -=~--. XREF Requjres XREF 

WHERE Requjres GRAPHX ._-4"-.. _ This command produces a cross~referenced listing of the 
identifiers in a program or subprogram. The final optional 
parameter may be anyone of the following 

This statement returns the current logical position of the pen 

WHERE );_pos ,Y_pos 
WHERE X ,Y tStatus$ 

WHILE 
This construct defines a loop which is repeated until the ex~ 
preSSion in the WHILE statement evaluates to false (zero) 

330 WHILE 51:e =MlnlMUM 
300 GOSUB Process 
350 Si::e=Sl:e/Scallns 
3GO END WHILE 

WIDTH 
See PRINTALL IS and PRINTER IS. 

-- CM 
! 0 
LL 
LN 
NF 
NI,! 

S5 
SF 
51) 

UN 

;<REF 
XREF itPRT 

Common Block Names 
I/O Path Names 
Line Labels 
Line Numbers 
Numeric Functions 
Numeric Variables 
SUB Subprograms 
String Functions 
String Variables 
Unused Entries 

j<REF #701 iFNUse r$ 

XREF MAIN:NI) 
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- I/O Path Status 
and Control Registers 

... Example Statements 

STATUS @Path,Register;!.Jariable 

CONTROL @Path ,Registe r ;!.'alue 

"'_"'""t-~_ For AllllO Path Names: 

., -, 

I: • 
I I 

I: I 

I • 
I I 

I: I 

I I 

II I 
II I 
I! i I 

Status Register 0 

Returned 
Value Meaning 

0 Invalid I/O path name 
1 110 path name assigned to a device 
2 110 path name assigned to a data file 

I 3 110 path name assigned to a buffer 

liO Path Names Assigned to a Device: 

Status Register 1 Interface select code 
Status Register 2 Number of devices 
Status Register 3 1st device selector 

If assigned to more than one device, the other device selec-
tors are available starting in Status Register 4. 

VO Path Names Assigned to an ASCII File: 

Status Register 1 File type = 3 
Status Register 2 Device selector of mass storage 

device 
Status Register 3 Number of records 
Status Register 4 Bytes per record = 256 
Status Register 5 Current record 
Status Register 6 Current byte within record 

I/O Path Names Assigned to a BOAT File: 

Status Register 1 
Status Register 2 

Status Register 3 
Status Register 4 

File type 2 
Device selector of mass storage 
device 
Number of defined records 
Defined record length 



110 Path Status ~ 
and Control Registers (cont.) 

Status Register 5 Current record p:=:q 
Control Register 5 Set current record 

Status Register 6 Current byte within record e::::I Control Register 6 Set current byte within record 

Status Register 7 EOF record c::::J Control Register 7 Set EOF record 

Status Register 8 Byte within EOF record 
Control Register 8 Set byte within EOF record t::::3 
110 Path Names Assigned to a Buffer: 

Status Register 1 Buffer type (1 = named, I:::lI 
2 = unnamed) 

Status Register 2 Buffer size in bytes c:::J 
Status Register 3 Current fill pointer 
Control Register 3 Set fill pointer 

a::::J Status Register 4 Current number of bytes in buffer 

Control Register 4 Set number of bytes 

Status Register 5 Current empty pointer c:::3 
Control Register 5 Set empty pointer 

Status Register 6 Interface select code of inbound &:::lI 
TRANSFER 

Status Register 7 Interface select code of outbound 
TRANSFER IClI 

Status Register 8 If non-zero, mbound TRANSFER j, 
continuous m:::aI 

Control Register 8 Cancel continuous mode inbound 
TRANSFER if zero ::=; 

Status Register 9 If non-zero, outbound TRANSFER I::::BI 
is continuous ~ "" 

" 
Control Register 9 Cancel continuous mode outbound 11!1!:::3 

'0, '0, 

"" "" TRANSFER if zero ex: ex: 
" '" Status 1 0, 11 (see next page) " " 

Status Register 12 Total number of bytes transferred by tt:.:3 
10 10 

last inbound TRANSFER 
r;, r;, 

Status Register 13 Total number of bytes transferred 
by last outbound TRANSFER It::lI 
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CRT Status 
and Control Registers 

Example Statements 

STATUS 1,Registeri'.'ariable 
CONTROL 1,Registeri'.'alue 

Status Register 0 
Control Register 0 

Status Register 1 
Control Register 1 

Status Register 2 
Control Register 2 

Status Register 3 
Control Register 3 

Status Register 4 
Control Register 4 

Status Register 5 
Control Register 5 

Current print position (column) 
Set print position (column) 

Current print position (line) 
Set print position (line) 

Insert-character mode 
Set insert character mode if non-O 

Number of lines "above screen" 
Undefined 

Display functions mode 
Set display functions mode if non-O 

Return default alpha color 
Set default alpha color: 

For Alpha Displays: 

Value Result Value Result 

< 128 
128-135 

136 
137 
138 
139 

Error 
Ignored 
White 
Red 
Yellow 
Green 

140 
141 
142 
143 

144-159 
> 159 

Cyan 
Blue 
Magenta 
Black 
Ignored 
Error 

For Bit-mapped displays: Values 0 
thru 255 which correspond to the 
graphics pens. 

For multi-plane bit-mapped displays, 
the graphics pen to be used for alpha . 

CONTROL CRT,5 in sets the values 
of the CRT registers 15, 16, and 17, 
but not vice-versa. 
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Status Register 6 

..... i"-"""I;!j,. Control Register 6 

Status Register 7 

IIIH=!::l.. Control Register 7 

Status Register 8 

1111:::;::1_. Control Register 8 

Status Register 9 

III':' ::1::11 Control Register 9 

Status Register 10 

,_:--111_ Control Register 10 

IIEI:::*.·I -, :b Status Register 11 
Control Register 11 

11 I 
Status Register 12 

1 .. __ 111'. Control Register 12 

I 

I 

I 

I 

I 

• 

• 

1 

I 

tI 

• 
i 

• 
I 

I 

Status Register 13 
Control Register 13 

ALPHA ON flag 
Undefined 

GRAPHICS ON flag 
Undefined 

Display line position (column) 
Set display line position (column) 

Screenwidth (number of characters) 
Undefined 

Cursor-enable flag 

Cursor-enable' 
o = cursor invisible 

non-O = cursor visible 

CRT character mapping flag 
Disable CRT character mapping if 
non-O 

Key labels display mode 

Set key labels display mode 
o = typing-aid key labels displayed 

unless program is in the RUN 
state 

1 key labels always off 
2 key labels displayed at all times 

CRT height 
CRT height: number of lines in alpha 
display must be greater than 8 
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Status Register 14 Display replacement 
Control Register 14 Display replacement: 

Status Register 15 

0-0 
source AND old 

2 - source AND NOT old 
3 - source; default 
4 - NOT source AND old 

5 - old 
6 - source EXOR old 
7 - source OR old 
8 - source NOR old 
9 - source EXNOR old 

10 - NOT old 
11 - source OR NOT old 
12 ~ .. NOT source 
13 - NOT source OR old 
14 - source NAND old 

15 1 

Return the value set (or the default) 
for the color in the PR I NTiD I SP 

area. 

Control Register 15 Set PRINT!DISP color Similar to 
CRT control register 5 but specific to -_I!--
CRT PR I NT/D I SP areas 

Status Register 16 Return the value set (or the default) --*"'­
for the soft key label color 

Control Register 16 Set key labels color Does not affect I • 
the areas covered by CRT registers III-*",-
15 and 17 

I I 
, . 
III I 

I • 
96 

Status Register 17 Return the value set (or the default) 
for the color keyboard entry line. run­
light, system message line, annun­

ciators, and edit screen. 

Control Register 17 Set color of the keyboard entry line, 
runlight. system message line. annun­
ciators, and edit screen. Does not 
affect the areas covered by CRT con­

trol registers 15 and 16 

Status Register 18 Read the alpha write-enable mask 

Control Register 18 Set alpha write-enable mask to a bit 
pattern 

Status Register 19 Return number of planes in alpha 
CRT. 

Control Register 19 Undefined 

Status Register 20 Read the alpha display-enable mask. 

Control Register 20 Set alpha display-enable to a bit pat-
tern 

Status Register 21 Return compatibility mode(O or 1). 

Control Register 21 Switch between the CRT compatibil­
ity mode (value of 0) and the native 
bit-mapped mode (value = 0) 
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Keyboard Status 
and Control Registers 

Example Statements 

STATUS 2,Reslsteri l)arlable 
CONTROL 2: ,Reglsteri 1)alue 

Status Register 0 
Control Register 0 

Status Register 1 
Control Register 1 

Status Register 2 

Control Register 2 

Status Register 3 
Control Register 3 

Status Register 4 
Control Register 4 

Status Register 5 

Control Register 5 

Status Register 6 

Control Register 6 

Status Register 7 
Control Register 7 

CAPS LOCK flag 
Set CAPS LOCK if non-O 

PRINTALL flag 
Set PRINTALL if non-O 

Function key menu 
0= System menu 
1-3 = User menu 1 thru 3 
Set function key menu 

Undefined 
Set auto-repeat interval If 1 thru 
255. repeat rate in milliseconds is 10 
times this value. 256 = turn off auto­
repeat (Default at power on or 
SCRATCH A is 80 ms.) 

Undefined 
Set delay before auto-repeat If 1 
thru 256. delay in milliseconds is 10 
times this value. (Default at power-on 
or SCRATCH A is 700 ms.) 

KBD$ buffer overflow r"!cjistel 
1 = overflow Register is reset when 
read 
Undefined 

Typing aid expansion overflow regis­
ter 1 = overflow Register is reset 
when read 
Undefined 

See table on next page 
See table on next page 

OR 

en 
::l 
<; 
~ ~L __ ~ ______ . ____ ·-k~_~ 
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Keyboard Status 
and Control Registers (cont.) 

Status Register 8 Keyboard Language 

o ~ US ASCII 6 ~ Canadian English 13 = Swiss German 
1 ~ French 7 = United Kingdom 14 = Latin (Spanish) 
2 = German 

3 = Swedish 
4= Spanish 
5 = Katakana 

8 = Canadlan French 

9 = Swiss French 
15 = Danish 
16 = Finnish 

10 = Italian 17 = Norwegian 
11 = Belgian 18 = Swiss French' 

19 = Swiss German* 12 = Dutch 

Control Register 8 

Status Register 9 
Control Register 9 

Status Register 10 
Control Register 10 

Status Register 11 

Undefined 

See table on next page. 
Undefined 

See table on next page 
Undefined 

o horizontal-pulse mode; 1 = all-
Control Register 11 0 horizontal-pulse mode; 1 = all-

Status Register 12 
Control Register 12 

Status Register 13 
Control Register 13 

Status Register 14 

Control Register 14 

Status Register 15 

Control Register 15 

pulse mode (default is 0 without 
KNB2_0 loaded. 1 with KNB2_0 
loaded) Refer to the Knob section in 
Chapter 15 of the BASIC Program­
ming Techniques manual for more in­
formation 

"Pseudo-EO! for CTRL-E" flag 
Enable pseudo-EOI for CTRL-E if 
non-O 

Katakana flag 
Set Katakana if non-O 

Function keys on HP46020A soft­
ware key numbers shifted 
Function keys on HP46020A soft­
ware key numbers shifted. 0 = C1IJ 
is Key 1 (default); 1 = C1IJ is Key 0 

Return keyboard compatibility mode 
(~off. l-->on). 

Turns Model 236 keyboard compati­
bility mode on ('* 0) and off ( = 0) 
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Ii I 

It I 

• • 
I I 

I I 

I I 

I • 
Ii I 

• I 

I I 

• 11 
I I 

• I 
I I 

• • 

IS ..... 
... 
! 
'" '~~~--~--------~.~ 
01 

0:: 

'" ::l 

~ 
~ ~L __ -L ____ ~~~ 
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>-" 
o 
N 

>-" 

&5 

Status Register 1 Interrupt and DMA Status 

Most Slgnllicant 81\ 
least Slgnllicant Bit 

,0< , I "" T "" r '''-l' ~,;:;- T --''' . I '" 'l ,0< 'I 
Interrrupts I Interrupt Hardware Interrupt ~ 0 rChannel 1 Channel 0 

Enabled Requested Level SWitches I 0 I Enabled Enabled ili
: DMA I DMA 

'''"~_- ,+'" " '"", +"" -" 1","" l '"'"' .J~"'"'-J"'" j 
Control Register 1 Serial Poll Response Byte 

("')rJ) 
o ~ 

" '" ~ ~ ... c: 
o '" -::0 
::0", 

'" '" tS. (n' 
'" ~ 
~ '" '" ... :;0 

::0("') 

~ ~ 
!". Q.. 

~. ff 
ro :J 
:::;..,;:: 
CI :::::t' 
(> (> 

ro ~ 

"" 0' 
:J :J 

~ II 
ro 
(3 

Q) 
:l 
0.. 

("):c: 
O"'t) 
:l ' ...... -""Ito 
2..(f) 
~ ...... roa 
c.o~ 
(j)'(J) 
...... 
ro 
""I 
(J) 

li·D---DlDD D DB DB D ! ] I 
Status Register 2 

Control Register 2 Parallel Poll Response Byte 



:::0 
Jl 

Status Begister :; Controlier Status and Address 

Control Begister 3 Set My Addre" 

Bil 5 Bit 4 o 

OJ 
:: 
0-

n 
o 
a:r: 
6'"0 
-' -:;l:jt.'O 

~(J') _. r-+-
CIlOJ 
r-+- r-+-
roc: 
~CIl -(") 

o 
:: 
r-+-

luaDDDDDCDODnnJR 
Interrupt Status 

Bit 12 

Remote! 
SPAS Local 

Change 

V~I~~::-rVfl~~~ va~~~ ~ 
Bit 7 Bil6 Bit 5 Bit 4 Bit 3 Bit 2 

Unreco nlzed I Secondary I Unreco n1zed 

Received Error C nlversa
d 

While Received C resse
d omman Addressed omman 

""'"' ","''"'', j:~~ 9 ,eomm,,' e,,,, ,,,', 

Value - 128 Value 64 valu: ~ 321 value-~~ I Value ~ 8 I Value ~ 4 

Control Begister 4 releilses NDi\C holdull Iinonzero 
'leu.'pt IdS! Sl'COncidryi ixldress (stav in 

Talker! 
listener 
Address 
Change 

Value ~ 
256 



o 
(J\ 

o 
--.J 

Status Register 5 
Interrupt Enable Mask 

Most Significant Bit 

;;;"',' I '0<" 1 '0< D , '0< " '0< " '0< " '" 

Actlvej p~~::el My Talk My Listen EOI Remote/ 
Controller conflguratlln Address Address SPAS Local 

Change Received Rece"ed Change 

Value ~ ~ue:' I ~-e - Value - t Value -~ Value - Value -
- 32 768 16 384 8 192 4 096 2 048 1 024 512 

'--- -- ____ -L__ ____ _~_ ~__1 ________ L ___ ._. 

~ 
~ 
0.. 

n 
o 
~ 
::t:t: 
O"'tl 
-' :;x:l-
ro

tXl 
c.o(J) -.-
fJJ ~ -­ro s:: 
~ fJJ -(") 
o 
~ 
;+ 

I UU D D n D D D D D ~ D I J I 

Control Register 5 
Parallel Poll Response Mask 



o 
00 

>-' 
o 
\0 

Status Register 6 
Most Significant Bit 

Bit15 Bit 14 

REM LLO 

Value Value -
--32768 16384 

Bit 7 Bit 6 

System Active 
Controller Controller 

Value 1281 Value - 64 

-":~~1-~ 
True I 

Value .c I Vall 
8192 I 4 ( 

I 

Interface Status 

12 Bit 8 

AS 

Value ~ Value 
10~ 2~ 

Bit 5 Bit 

o Primary Addr'lSs of Interface 

Value 

• Least-significant bit of last address recognized 

Q) 

:: 
0.. 
(") 
o 
a:r: 
6'"0 
-' ::eta 
~(f) _ ....... 
(J) Q) ............ 
ro s:: 
~ (J) 

-('") 
o 
:: ...... 

HU a-nnD D D D D D D DB) D 
Status Register 7 

• Only if addressed to TALK, else not valid 
•• Only if Active Controller, else not valid 

Bus Control and Data Lint's 

Interrupt Enable Register (ENABLE INTR) - Same as Status Hegister 5 



Pseudo Select Code 32 
Status and Control Registers 

Status Register 0 

Control Register 0 

Status Register 1 

Control Register 1 

Status Register 2 

Control Register 2 

Parity checking; 0 = off, 1 = on. 

Sets parity checking; 0 = off, 1 = on. 

Cache: 0 off, 1 = on 

Sets cache; 0 = off, 1 = on 

Floating point card!68881 floating 
point coprocessor: 0 = off. 1 = on. 

Sets floating point card/68881 float­
ing point coprocessor: 0 = off, 1 = on. 
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Second Byte 
of Non-ASCII Key Codes 

Non-ASCII keypresses can be simulated by outputting a 2-
byte sequence to the keyboard. The decimal value of the 
first byte is 255. The interpretation of the second byte is 
shown in this table. 

Character Value 

space 
I 

" 
I> 

$ 

/" 

&, 

( 

) 

* 
+ 
, 
-

! 

0 

1 

:: 
3 

II 

5 

G 

cannot be 
8ne of these 

33 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

Key 

I 

I STOP) 
1 

~ 
I ANY CHAA) 

I CLA· END) 

I Select) 

~ 
( SHIFT)-(TID 

(TID 

(INS LN) 

~ 
~ 

( DEL CHA ) 

Ignored 

(DEL LN) 

OD 
0lJ 
OU 
IT] 
CJ!J 
OQ 
OQ 

ll2 

I;:::il 
F':I; 
l!:::t::Ii 
at=I\ 

n::;w 

m:::a 
a::::::I 
a:::::I 
a::::I 

a::::I 

a::::a 
rt:::3 

Character Value 

7 55 
8 56 
9 57 
: 58 
; 59 

60 
= 61 

62 
? 63 
@ 64 
A 65 
B 66 
C 67 
0 68 
E 69 
F 70 
G 71 
H 72 
I 73 
J 74 
K 75 
L 76 
M 77 
N 78 
0 79 
p 80 
0 

R 82 
s 83 
T 84 

be 

an error IS reported 

Key 

OD 
OLJ 
QD 

( SHIFT )-systemCKJ2 

( SHIFT) -systemQD2 

~ 
~ 
~ 

( RECALL) 

(SHIFT)-~ 
( PAT ALL) 

I BACK SPACE ) 

( CONTINUE) 

QQ[) 
(ENTER) 

(DISPLA Y FCTNS) 

ISHIFT)-~ 
ISHIFT)-~ 

(CLR 110) 

Katakana Mode 

I CLA SCA ) 

I GRAPHICS) 

( ALPHA) 

(DUMP GRAPHICS) 

( DUMP ALPHA) 

(PAUSE) 
I 

CBYRJ 
I STEP ) 

( SHIFT)-CO 

~; .e. :.:_: ... ~ key and a non­
In an output to the 

r 1 J 1 Bad nor, - a 1 phanJlme r 1 c f; eye o,je,) 

It:%tI 1 

I1=tI 2 System and user refer to the softkey menu which )s currently active 
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Second Byte of 
Non-ASCII Key Codes (cont.) 

Character 

U 

'.' 
W 

" 
'( 

;'. 

[ 

\ 

J 

-

a 

b 

c 

d 

e 
f 

g 

h 

1 

J 

f, 

1 

'" 
n 

characters 
If one 

, 

Value 

85 
86 
87 
88 
89 

91 
92 
93 
94 
95 

97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
llO 

an error IS reported 
r 131 5i.l,j n:Jn~alphi:lr, 

ll4 

Key 

ICAPS LOCK) 

c=J 
I SHIFT)-CIJ 

I EXECUTE) 

Roman Mode 
1 

I CLR TAB) 

IT] 
( SET TAB) 

c::::J 
( SHIFT)-C£] 

1 

DiD 
0i:iJ 
Q1iJ 
01:iJ 
C1iD 
DiD 
QiD 
Q1D 
QiD 
OlD 
C§J 
c:::§J 
C§J 
~ 

key' and a non 
In an output to the 

Character Value Key 

a 111 ( SHIFT) -systemCJ.[Y 
p 112 ( SHIFT) -systemCJ:L)2 
9 113 ( SHIFT) -systemCJ[Y 
r 114 ( SHIFT) -systemCJ:LY 
5 115 ( SHIFT) -userOLY 
t ll6 ( SHIFT) -userCJIY 
'-' ll7 ( SHIFT) -userCZI::Y 
I) ll8 ( SHIFT) -userCJD2 
I" 119 ( SHIFT) -userCJ[:Y 
x 120 ( SHIFT) -userCD 2 
y 121 ( SHIFT) -userCZL)2 
: 122 ( SHIFT) -userO[Y 
} 123 (System) 

I 124 ~ 
{ 125 ~ 
~ 126 (SHIFT)-~ 

1 

1 These characters key and a non-
ASCII key. If one In an output to the 
keyboard, an 
(Error 131 Bad non-alphanumenc KcYCo·je.) 

2 System and user refer to the softkey menu whIch IS currently active 

ll5 



Error Messages 
Configuration error 

or 
Missing option ~BIN number> 

or 
Missing option ~BIN name> 

2 Memory overflow 

3 line not found in current context 

4 Improper RETURN 

5 Improper context terminator 

6 Improper FOR .. NEXT matching 

7 Undefined function or subprogram. 

8 Improper parameter matching 

9 Improper number of parameters 

10 String type required. 

11 Numeric type required 

12 Attempt to redeclare variable 

13 Array dimensions not specified 

14 OPTION BASE not allowed here 

15 Invalid bounds 

16 Improper dimensions 

17 Subscript out of range 

18 String overflow or substring error 

19 Improper value or out of range 

20 INTEGER overflow 

22 REAL overflow 

24 Trigonometric argument too large 

(without ERR BIN) 

(with ERR BIN) 

25 Absolute value of i\SN or ACS argument is greater 
than 1 

26 Zero to negative power 

27 Negative base to non·integer power 

116 

~ ~: :;I~:lof;:~~J~90;:i:to:U:~:~t;ve number 

~ 30 

31 

t:=I 32 

33 

c:::::I 34 

CC'I 
35 

36 

f' ··'1 38 

40 

Ii • 41 

43 

II I 44 

46 

Ii I 47 

I 
49 

51 
Ii 

II I 52 

53 

54 

55 

56 

58 

59 

60 .-
62 

- - 64 

SQR of a negative number 

Division (or MOD) by zero 

String does not represent a valid number 

Improper argument for NUM or RPT$ 

Referenced line not an IMAGE statement 

Improper image 

Out of data in READ. 

TAB or TABXY not allowed here 

Improper REN command 

First line number greater than second line number 

Matrix must be square 

Result matrix cannot be an operand 

No binary for STORE BIN or no program for SAVE 

Improper COM declaration 

Branch destination not found 

File not currently assigned 

Improper mass storage unit speCifier 

Improper file name. 

Duplicate file name 

Directory overflow 

File name is undefined 

Improper file type. 

End of file found 

End of record found in random mode. 

Protect code violation 

Mass storage media overflow 
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65 Incorrect data type for graphics operation • • 117 Too many nested structures 
66 INITIALIZE failed 

118 Too many structures in context. 
67 Improper mass storage parameter. Ii .. 120 Not allowed while program running 
68 Syntax error occurred during GET 

121 Line not in main program 
72 Disc controller not found or improper address I I 122 Program is not continuable 
73 Improper device type in mass storage unit specifier 

126 Quote mark in unquoted string. 
76 Incorrect unit code in msus I I 127 Improper sequence of KNOB statements. 
77 Attempt to purge an open file 

128 Line too long during GET I • 78 Improper mass storage volume label 
131 Improper non-ASCII keycode. 

79 File open on target device 11 ~ L; I I 132 Keycode buffer overflow ~-

80 Media changed or not in drive 
133 DELSUB of non-existent or busy subprogram. 

81 Mass storage hardware failure (or disc not turning) I I 134 Improper SCRATCH statement. 
82 Mass storage unit not present 

135 READIO or WRITEIO to non-existent memory loca-
83 Write protected I • tion 

84 Record not found 136 REAL underflow 

85 Media not initialized .. , I 140 Too many symbols in the program 

87 Record address error 141 Variable cannot be allocated. 

88 Read data error. I I 142 Variable not allocated. 

89 Checkread error 
i I 

143 Reference to missing OPTIONAL parameter. 

90 Mass storage system error 145 May not build COM at this time. 

93 Incorrect volume code in MSUS I I. I 146 Duplicate label in context 

100 Numeric image specifier for string item 150 Improper interface select code or device selector. 

101 String image specifier for numeric item I I 152 Parity error 

102 Numeric field specifier is too large 153 Insufficient data for ENTER 

103 Item has no corresponding image specifier • I 154 String greater than 32 767 bytes in ENTER. 

105 Numeric field specifier is too small 155 Improper interface register number. 

106 Exponent field speCifier is too small 
I , I 

156 Improper expression type in list 

107 Sign specifier missing from image I • 157 No ENTER terminator found 
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158 Improper image specifier. 

I :I 
318 No activity disconnect 

159 Numeric data not received 319 Connection not established 

160 Too many digits in number. Ii :a 324 Card trace buffer overflow 

163 Interface not present. 325 Illegal data bits/parity combination 

164 Illegal ASSIGN of WORD attribute I; I 326 Register address out of range 

165 Image specifier greater than dimensioned string 327 Register value out of range. 
length I :. 328 USART transmit underrun 

167 Interface status error. 330 User-defined LEXICAL ORDER table size exceeds 
168 VO timeout I I array SlZe. 

170 110 operation not allowed 331 MAT REORDER vector has repeated subscripts 

171 Illegal liO addressing sequence I j 332 Non-existent dimension given for MAT REORDER 

172 Peripheral (PSTS) error. I/O device failure. Ii I 
333 Improper subscript in MAT REORDER vector 

173 Active or system controller required 334 Vector size not equal to number of elements for MAT 

174 Nested JiO prohibited 
REORDER 

I I 
177 Unidentified I/O path name 

335 Painter for MAT REORDER is not a vector 

178 Trailing punctuation in ENTER I • 337 Substring key out of range 

301 Cannot do while connected 
338 Key subscript out of range 

303 Cannot do while trace active I I 340 LEXICAL ORDER mode table is too long 

304 Too many characters without a terminator 
341 Improper LEXICAL ORDER mode indicator 

306 Interface card failure I I 342 LEXICAL ORDER mode table is not an INTEGER 
vector 

308 Illegal character in data 
I • 343 LEXICAL ORDER mode painter out of range. 

310 Not connected 344 LEXICAL ORDER 1-for-2 list is wrong size 
313 USART receive buffer overflow I • 345 CASE expression type mismatch 
314 Receive buffer overflow 346 INDENT parameter out of range 
315 Missing data transmit clock I I 347 Structures improperly matched 
316 CTS false too long 349 CSUB has been modified 
317 Lost carrier disconnect DSR andor DCD inactive too • I 

353 Data link failure 
long. , • 
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369-399 Run-Time Pascal error during a CSUB. Subtract 
400 from BASIC error number and refer to the IIllilil'-""",I. 

600 BYTE;WORD attribute cannot be modified. 

601 Improper CONVERT lifetime 

401 

Pascal Workstation System manual 

Bad system-function argument. 

403 COPYLINES or MOVELINES failed; program mod­
ification incomplete 

427 Priority may not be lowered 

450 Volume not found (SRM) 

451 

453 

454 

455 

Volume labels do not match (SRM) 

File in use (SRM) 

Directory formats do not match (SRM). 

Possibly corrupt file (SRM) 

456 Unsupported directory operation (SRM) 

457 Passwords not supported (SRM). 

458 Unsupported directory format (SRM). 

459 Specified file is not a directory (SRM) 

460 Directory is not empty (SRM) 

461 

462 

465 

471 

Duplicate passwords not allowed 

Invalid password (SRM) 

Invalid rename across volumes (SRM) 

TRANSFER not supported by the interface 

481 File locked or opened exclusively (SRM) 

482 Cannot move a directory with a RENAME operation 
(SRM) 

483 System down (SRM) 

484 Password not found (SRM) 

485 Invalid volume copy (SRM). 

488 DMA hardware required 

511 Result array for MAT INV must be REAL 

122 

F==I 602 Improper BUFFER lifetime. 

603 Variable was not declared as a BUFFER 

604 Improper source or destination for TRANSFER 

605 BDAT file type required 

606 Improper TRANSFER parameters. 

607 Inconsistent attributes 

609 IVAL or DVAL result too large 

612 BUFFER pointers in use 

700 Improper plotter specifier 

702 

704 

CRT graphics hardware missing 

Upper bound not greater than lower bound (P2~Pl 

or VIEWPORT/CLIP conflict) 

705 VIEWPORT or CLIP beyond hard clip limits s:=- 708 Device not initialized. 

r::::I 

t::!I 

t::::I 

713 Request not supported on specified graphics device 

733 GESCAPE operation not recognized 

900 Undefined typing-aid key. 

901 Typing-aid memory overflow 

902 

903 

904 

905 

Must delete entire context 

No room to renumber 

Attempt to find a null string. 

CHANGE would produce too long a line. 

906 SUB or DEF FN not allowed here. 

909 May not replace SUB or DEF FN. 

910 Identifier not found in this context 

911 Improper 110 list 
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r 
! , 
il 920 

;1 
921 'I' 

Ii 922 

I 923 

I 924 

925 

* 926 

927 

928 

929 

930 

931 

932 

935 

936 

937 

939 

940 

942 

943 

946 

947 

948 

949 

950 

951 

961 

Numeric constant not allowed. 

Numeric identifier not allowed. 

Numeric array element not allowed. 

Numeric expression not allowed 

Quoted string not allowed. 

String identifier not allowed 

String array element not allowed 

Substring not allowed. 

String expression not allowed 

1/0 path name not allowed. 

Numeric array not allowed 

String array not allowed 

Excess sort keys specified 

Identifier is too long: 15 characters max 

Unrecognized character 

Invalid OPTION BASE 

OPTIONAL appears twice. 

Duplicate formal parameter name. 

Invalid I/O path name 

Invalid function name 

Dimensions are inconsistent 

Invalid array bounds 

Multiple assignment prohibited 

This symbol not allowed here 

Must be a positive integer 

Incomplete statement 

CASE expression type mismatch 

124 

• 
Iii 

I! • 

Il:::3 

r=I 

1:::\1 

t::::I 

962 Programmable only: cannot be executed from the 

keyboard. 

963 Command only· cannot be stored as a program line. 

977 Statement is too complex. 

980 Too many symbols in this context 

982 Too many subscripts: 6 dimensions max 

983 Wrong type or number of parameters. 

985 Invalid quoted string 

987 Invalid line number: only integers 1 thru 32 766 

allowed 
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,.......----

ASCII TABLE 1*1 • 
EQUIVALENT FORMS 

Binary Oct Hex Dec 
11' • ASCII 

Char. Binary 10ct Hex Dec 
ASCII 

EQUIVALENT FORMS 

Char. Binary Oct Hex Dec 

100000000 000 00 

SOH 00000001 001 01 

STX 100000010 002 02 

ETX 00000011 003 03 

EOT 00000100 004 04 

1 I 
ispacei00100000 040 20 32 

100100001041 21 
" 00100010 042 22 34 

# 100100011 043 23 35 

$ 00100100 044 24 36 

33 Ii • @ 1010000001100 40 64 

A '","""" I'" 41 65 

t: • B 01000010102 42 66 

C 01000011 103 43 67 

D 01000100,104 44 68 

01100000 140 60 96 

a 01100001 141 61 97 

b 01100010 142 62

1 

98 

c 01100011 143 63 99 

d 101100100 144 64 100 

ENQ 00000101 005 05 

ACK 00000110 006 06 

% 00100101 045 25 37 
, 

& 00100110 046 26 38 
t ,W 1010001011105 1 

45 69 

010001101061 46 70 

e 01100101 145 65 101 

! 01100110 146 66 102 
, 

BEL 00000111 007 07 

BS 00001000 010 08 

00100111 047 27 39 

( 100101000 050 28 40 I~ • G 01000111 107 47 71 

H 01001000 110 48 72 

9 01100111 147 67 103 

n 01101000 150 68 104 

HT 00001001 011 09 

LF 00001010 012 OA 10 

VT 00001011 013 OB 11 

FF 00001100 014 DC 12 

CR 00001101 015 OD 13 

) 100101001 051 29 41 

* 100101010 052 2A 42 

+ 100101011 053 28 43 

00101100 054 2C 441 
- 00101101 055 20 45 , 

01001001 111 49 73 

IJ • 01001010 1121 4A I 74 

01001011 1131 48 75 

I] • 01001100 114 4C 76 

M 01001101 115 4D 77 

I 01101001 151 69 105 

J 01101010 152 6A 106 

k 01101011 153 68 107 

I 01101100 154 6C 108 

m 01101101 155 60 109 

SO 00001110 016 OE 14 

SI 00001111 017 OF 15 

OLE 000100001020 10 16 

DCl 00010001 021 11 17 

DC2 00010010 022 12 18 

DC3 00010011 023 13 19 

DC4 00010100 024 14 20 

NAK 00010101 025 15 
i 

21 

SYN 00010110 026 16 22 

ETB 00010111 027 17 23 

00101110 056 2E 46 

I 00101111,057 2F 47 
I 

0 001100001060 30 48 

1 0011000 11061 31 49 

I 

2 00110010'062 32 50 

, 3 100110011 0631 33 51 

4 100110100 064 34 52 

5 100110101 065 35 53 

6 00110110 066 36 54 

7 00110111 067 37 55 

N 01001110

1

116 4E 78 

I: • 0 01001111.117 4F: 79 I . i 
P 101010000 120[ 50 80 I 

I • Q '01010001121 51 81 

R 01010010 122 52 82 

01010011 123 53 83 

I: I. 01010100 124 54 84
1 

U 01010101 125 55 851 

Ill:J4 V 01010110 126 56 86 

IV 0101011'1127 57 87 

n 01101110 156 6E 110 

0 01101111 157 6F 111 

P 01110000 160 70 112 

q 01110001 161 71 113 

r i01110010 162 72 114 

s 01110011 163 73 115 

t 01110100 164 74 116 

u 01110101 165 75 117 

v 01110110 166 76 118 

w 01110111 167 77 119 

CAN 00011000 030 18 24 

EM 00011001 031 19 25 

8 00111000 070 38 56 

9 00111001 071 39 57 1m • 01011000 130 58 88 

01011001 131 59 89 

x 01111000 170 78 120 

Y 01111001 171 79 121 

SUB 00011010,032 1A 26 00111010 072 3A 58 01011010 132 5A 90 z 01111010 172 7A 122 

, ESC 0001101'10331 lB 27 

FS 00011100 034 lC 28 

00111011 073 3B 59 

00111100 074 3C 60, 
It::!» 01011011 133 5B 91 

01011100 134 5C 92 

{ 01111011 173 78 123 

I 01111100 174 7C 124 

GS 00011101 035 1 10 29 

RS 00011110 036 lE 30 

US 00011111 037 1 F 31 

00111101 075 3D 61 

100 1110 076 3E 62 

? 100111111 077 3F 63 

~ 
01011101 135 5D 93 

01011110 136 5E 94 

01011111 137 5F i 95 

~ 

} 01111101 175 70 25 

- 01111110 176 7E 126 

DEL 01111111 177 7F 127 

126 127 
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