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vVhat Version? 
/\~ of [),'\,':l1[-.'1 ,1,,_· :!), ,,>I 1lJ 'cl:lbl ll!1. (>I ~1.,i"1n ,,)ft\~dl{' 

IS lI1Lil (.iil',: hI. il" !,""l<iI' 111l1111"'1 I11Clud,',! 111 tl\l' ,(.Ii 

wan", 11<1;1', Ti'L :,''.1';<1'1 111I'11b\'1 hd-.1 dlqil tn ihl' Il'ft dllel 
right of a d"c':m.11 l~' 'm! I :1L '!ll.jl t tn tilL' Idt (d tlw c1l'cllndl 

pOint II1dIC.1lL'~ : l1l' 1,,\ L'I . Ilt thl' -I."lL>m SI." tl'lll "oftware 

files aIL' Ll~mp,1!lb:L' with ll l1l' c1nn tl1L'l' If thel.' hill.'l' ll1iltching 

"le\'('I"' number, 1-01 I!x,lll1ple. a binMI.' program named 

"ABC~ ,1" would be compatible with BASIC 2.D because 

the~' both havl' "2" as the leading digit The digit to the right 

of the decimal point indicates the revision number of that 

particular piece of code . Thus. " XYZ2 .1" would be an up· 

dated version of " XYZ2 0" and replaces the o ld version 

The language's version is displa~'ed on the CRT at power· 

up. BASIC 2 . a gives the following message: 

BAS I eRe a d l' :. (I 

If the numeric version code (: . I) in the example) is not 

shown. then BASIC 1. 0 is resident. Loading a binary exten­

sion with LOAD BIN produces a message similar to the fo[ ­

lowing. where A P: • (I is the binary program that is loaded: 

BASIC Ext. AP2.(I cop y right HP 1982 

Because L1F conventions do not allow periods in file names. 

an underscore character is used when naming these files. 

Therefore. the "AP2.0" module is stored in a file named 

"AP2_0" . 
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Data Types 
10 path .. \ ctllllh1I1,1!11 )1l Ilf flllll\~dll' dllli h,H ( h~' dll' !hel! 
can bl' u"L,d f')1 thl' tl,111,f"1 ()! d,ltd tc' dl1(1 from rl i~ASIC 

pwgram A~'llel'l!ed " 'Ith cln 10 Pilt" IS a unique ddt ,l type 
that de~crib,' ~ the I 0 p,1Ih Thl~ a~,(lCldtlon tabl .. uses about 

2(lU bZ,tes and IS refere'need when the I 0 pilth ndme IS usee! 

INTEGER A numeric dt:\tll tl:pe stnred internall~1 In two 
bvtes Two's complement representation is used. giVing a 
range of - 32 70S thru - 3:! Ib I 

REAL A numeric data t~'pe that is stored II1ternall~1 in eight 
bytes using sign-and -magnitude binary representation. One 
bit is used for the number's sign. 11 bits for a biased expo­

nen t (bias = 1023). and 52 bits for a mantissa. On all values 
excep t zero. there is an implied" 1 " preceding the mantissa 

(th is ca n b e tho ugh t o f as the 53 rd bit ). Appro ximate d to 
fo ur d igi ts. the range o f REAL n umbers is: 

- 1.798E-308 thru 2. 2 25 E - 30 .O, and 

- 2 .225 E - :, 0 8 thru + 1798 E + 30 

If a num e ri c variabl e is not expli c itly declared as an 
INTEGER. it is a REAL. 

st ri ng 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 
32 767 characters. The current le ngth 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. 
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Expression Evaluation 

Oppr dtors 
[)v.ld,. I 

Opt'liHUI Uperation 

D1 '.' 

MOO 

>= 
AND 
OR 

M onadic 
Operator 

+ 
NOT 

RE .. '\L ')1 INTI-:C;ER addition 
REt\L or INTEGER subtraction 
REAL 01 INTEGER mUltiplication 
REAL division 
Exponentiation 
String conca tenation 
Gives the in teger quotient of a 

division 
Gives the remainder of a division 
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 

Reverses the sign of an expression 
Identity operator 
Logical complement 
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Math Hierarchy 
Operators of equal precedence are evaludted left to -nyl1t 

Precedence Operator 

High Parentheses: (mal,! bl:' used to force an~1 

order of operations) 

Functions. user -defined and machine · 
resident 

Exponentiation 

Multiplication and division 

Plus and minus 

Relational operators 

NOT 

AND 

Low OR E::DR 

String Hierarchy 
Precedence Operator 

High Parentheses 

Substrings and functions 

Low Concatenation 
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Substrings 
Thl' bEglJ1:,lng I'l)SltH 1n IllUSt be at least one and no greater 
than t:'c' C~1i., I.t !{'l1gth plus on\! The ending position must 
be 110 l,'s~ then thl' beginning position minus one and no 
gl(,L1ter th~n thl' dimensioned length of the string. The max ­
imum substrll19 length must be at least zero and no greater 
than one plus the dimensioned length of the string minus the 
begll1ning position (See drawing.) 
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Numeric Expressions 

1-__ ....-j num:~~~tK)nh _______ ______ -r-'...j 
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String Expressions 

~ ....•. ~ - - - -----

'--C~--[~J--()_- - --- - - --
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Simplified Graphics Mapping 
VIEWPORT. ~I'L'(dl,'d 111 (;1 ,1phl(' LlI'pidl.' l :'1It' I ( ,rJl J, ,I ., 

finl'5 thl' ,l rl' ,l ()f ttlL' ~rl l'L'n Il1t() whit h rI l I" Ii dlll"t" -I. -tL'1ll 

ddillL'd h: Wi:'\D()W 01 '-'HOW b I11.1Plwci 

\VINDO\V ~1Jl'rlfle~ a rOI 'rLilllclte ~\:~tL'I1l, 111 L'cbl II L'ci 111 U~er 

Defined Unlb i UDU l. that I~ nlc1PIJl'd Int() the .Irl:'d dL'fil1ed 

b~' VIEV,/PORT The x (1nd ~' bounds ,perified 111 a \\/1:--: 
DOW statement are placL'd exactlv un the VIEWPORT 

bounds, and the aspect rati o of the courdlllate SI.'qem I~ ad­

justed accordingil.' i dnlsotropic VIL'\"1. 

SHOW is similar to WINDOW , except the ranye of the spec 

ified coordinate system is adlusted by the computer to main ­

tain equal UDU on bo th axes (isotropic vie\,' ) 

0,0 

I • 
RATIO w 100 GDU ' s 

• I 

/ 

~ I 

hard cl i p 
I I ml ts 

phys I c a I pen 
Image 

VIEWPORT 

logical pen 
Image 

WINDOW 
~l // 
: I 

~ ~----------------------~ , . __ I 

Xmax-Xmln UDU ' S 
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Simplified Color Model 
PLOTTER IS ... :COLUK Mi\P L'""hk·, tilL' cnlur Illop Ill()de 
TilL' (olt'! map 1l111~t \1.:' "I1.lhl",1 :c) us,' thL' SET PEN ., tatl' · 
ment 

PEN selects a (olor to be USL'd for subseque nt lilles. charac ­
ters. and edge~ 

SET PEN defines the color displayed on the CRT whe n a 
given pen selector is used . Seco ndary keywords COLOR 
and INTENSITY select the color mod e l 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. 

8 

Simplified Color Model 
PLOTTER IS ... :COLUK Mi\P L'""hk·, tilL' cnlur Illop Ill()de 
TilL' (olt'! map 1l111~t \1.:' "I1.lhl",1 :c) us,' thL' SET PEN ., tatl' · 
ment 

PEN selects a (olor to be USL'd for subseque nt lilles. charac ­
ters. and edge~ 

SET PEN defines the color displayed on the CRT whe n a 
given pen selector is used . Seco ndary keywords COLOR 
and INTENSITY select the color mod e l 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. 

8 



HSL Color Space 
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G lossary 
ilrTi\\, .. \ ~tlllctllied dota tl.·l1l' thc1t c.ln lll' ()f tVl1l' Hf:I\L. 
:\,TL<;f- h III qllng Arral.·s oil' C11'c1l1.!d with thl! DI~I . RE/\L. 
It\'TlCER. ,';LLOc/\TE. or COM stc1temenb Arrnv~ haw 1 
tP l) dlllH' nSlOlls . each dimension IS allo\\.'\?d J~ Ibi ell! 

ntl'nt5 The lower ilnd upper bounds for "'och climenslon 
must fall in the range 32 7b7 ( :Q 7uS for ALLOCATE ) II-
thru - 32 7b7. and the lov . .'er bound must not exceed the .... 
upper bound . The default lo wer bound is the OPTIO I 
BASE value: the OPTION BASE statement can be used to 
specify 0 or 1 as the default lower bound . The defa ult OP· 
TION BASE at power· on or SCRATCH A is zero. 

Each element in a string array is a string whose maximum 
length is specified in the declaring statemen t. Th e declared 
length of a string must be in the range 1 thru 32 767. 

To specify an entire array. the charac ters ( ., ) are placed 
after the array name (MAT paramete rs are a special case) . 
To specify a single element of an array. subscripts are placed 
in parentheses after the array name . Each subscript must be 
not less than the lower bound or greater than the upper 
bound of the corresponding dimension. 

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 ac­
cessed by a program at a specific point in its execution. 
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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 ac­
cessed by a program at a specific point in its execution. 
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d evi ce s(' l l'c t o r ,'\ IHIIlll'llC l"PIl'~~j('" lI'L'ri III ~P"(Ir., Ih., 

S(lurn' 01 dl'''II1c1li()11 of ,Ill I () "11"1,,11"11 1\ dl'vlc., ",I.·'ct(" 
can he l'ithL'1 ill1 II1t .. ,r,Il'L' ~.'I .. ct c(Hk' <>r 01 c" l11h'"o1ll"" ()f rill 

il1tL'rfacl' sell'ct ClldL' ane! il prlllldf\" dddr.'~" T() con'lruct d 

devlcl' ~elL'ctor with a pnr.ldl\,' ,lddre"'. Illultipl\'" th,' II1terf<1c., 
select cnde b~' I(H) al1d add thL' plil11i1r~' ildd,l'~S 

Secondilr~' addresses ma\" he appel1ded aftl'r a [mlllar\,' 

address h\,> lllultlpl\,>lng tIll' device select()r hy I (It) clnd 

addil1g the address . This Illa~' be repeated up to b times. 

adding a new secondary address each time t\ device selec­
tor_ once rounded. can contain a maximum of 15 digits 

When a device selec tor contains an odd numher of digits. 
the le ft most digit is the interface select code. For iln even 

num be r of digits, th e le ft mos t two digits Me the inte rface 
select cod e. Fo r exa mple, 7050L selec ts int e rface 7. primary 
address as. a nd seconda ry add ress ()2. Device se lec to r 15 16 
selects interface 15 and primary address 16. 

file name A fil e name consis ts o f o ne to te n characters. 
Valid file names can contain uppe rcase lett e rs, lowe rcase let ­
ters , numerals , the underbar (_), 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. 

fun ction A procedural call that returns a value. The call 
can be to a user -defined -function subprogram (such as 

FNlnvert) or a machine -resident function (such as COS or 
EXP) _ The value returned by the function is used in place of 
the function call when evaluating the e xpression containing 
the function call. A function is considered nume ric if it re ­

turns a numeric quantity, 

11 

d evi ce s(' l l'c t o r ,'\ IHIIlll'llC l"PIl'~~j('" lI'L'ri III ~P"(Ir., Ih., 

S(lurn' 01 dl'''II1c1li()11 of ,Ill I () "11"1,,11"11 1\ dl'vlc., ",I.·'ct(" 
can he l'ithL'1 ill1 II1t .. ,r,Il'L' ~.'I .. ct c(Hk' <>r 01 c" l11h'"o1ll"" ()f rill 

il1tL'rfacl' sell'ct ClldL' ane! il prlllldf\" dddr.'~" T() con'lruct d 

devlcl' ~elL'ctor with a pnr.ldl\,' ,lddre"'. Illultipl\'" th,' II1terf<1c., 
select cnde b~' I(H) al1d add thL' plil11i1r~' ildd,l'~S 

Secondilr~' addresses ma\" he appel1ded aftl'r a [mlllar\,' 

address h\,> lllultlpl\,>lng tIll' device select()r hy I (It) clnd 

addil1g the address . This Illa~' be repeated up to b times. 

adding a new secondary address each time t\ device selec­
tor_ once rounded. can contain a maximum of 15 digits 

When a device selec tor contains an odd numher of digits. 
the le ft most digit is the interface select code. For iln even 

num be r of digits, th e le ft mos t two digits Me the inte rface 
select cod e. Fo r exa mple, 7050L selec ts int e rface 7. primary 
address as. a nd seconda ry add ress ()2. Device se lec to r 15 16 
selects interface 15 and primary address 16. 

file name A fil e name consis ts o f o ne to te n characters. 
Valid file names can contain uppe rcase lett e rs, lowe rcase let ­
ters , numerals , the underbar (_), 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. 

fun ction A procedural call that returns a value. The call 
can be to a user -defined -function subprogram (such as 

FNlnvert) or a machine -resident function (such as COS or 
EXP) _ The value returned by the function is used in place of 
the function call when evaluating the e xpression containing 
the function call. A function is considered nume ric if it re ­

turns a numeric quantity, 

11 



interfacl' ,-"I "ll "'t'" .'\ 1I1I111l'IIC l'Xprl'~"llJn tlMt selec ts an 
ll1ll'lf,ll, I'.I! ,:1 '(). '1"'1.1111111 1111l'd,\(l' ~I'lect codes 1 Ihru 7 
,11" :L"'!"'c,d I,,' II,', !ll,ll\l1I,"dille~ Interfrlce selec t codes H 
thlll ,i ,IlL' 1I,,'d t"l ,"t"!ll ,lI111t l'rf,lCes The internal HP ·IB 
\I1kl t,~\,' '.It fl 'c :,'(t (11,1" I (<1n be spl'ctfied in sta temen ts 

th'lt .1:,' 'l'~t1ll t"ci t, I L':,temcl1 interfaces (1\l so see "device 

5l'I('(t"1 

msus Thl~ I~ thL' acronym for " mass sto rage unit specifier" 
It 15 il 5trlllg expression that specifies a device to be used for 

mass ::torage opera tions 

name A name consists of o ne to fifteen characters The 
first character must be an uppercase ASCII letter or one of 
the characters from CHR$(161) thru CHR$(2541. The re o 
maining characters. if any. can be lowercase ASCII letters . 
numerals . the underbar U. or CHR$( 161 ) thru CHR$ (254). 
Names may be typed using any combinatio n of uppercase 

and lowercase letters. unless the name uses the same letters 
as a keyword . Conflicts with keywords can be resolved by 
mixing the lettercase in the name. (Also see " fil e name" .) 

primary add ress 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· 
IB 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 with the ENTER 

key 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 1\ key\~'ord combi rwd \~'ith iln)' additIonal Item~ 
that are allowed or required with that ke\.·wnrd If a state 
ment is placed after a line number and stored . it becomes a 
program line If a statement is executet.l from the keyboard 
input line. it is called a command 

subprogram Can be eIther Ll SUB subprogram. a CSUB. 
or a user-defined· function subprogram (D EF FN) . The first 
line in a SUB subprogram is a SUB statement. The last line 
in a SUB subprogram (except for comments) is a SUBEND 
statement. The first line in a function subprogram is a DEF 
FN statement. The last line in a function (e xcept for com­
ments) is an FNEND statement. Subprograms must follow 
the END statemen t of the main program . (Also see the 
CSUB keyword.) 

SUB subprograms are invoked by CALL. Function subpro­
grams are invoked by an FN function occurring in an expres­
sion. A function subprogram returns a value that replaces 
the occurrence of the FN function when the expression is 
evaluated. Either type of subprogram may alter the values of 
parameters 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 
statement and ended with a RETURN statement. 
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ABORT 

Key\vords 

A 

Thl~ ~tutl' lIh' l1t C ", l ~l " ! ll ' 11') .l ei l\' lt,' \V !ll'1l ,,'q" 11l CI lll trlll · 
le i but no t u c !l\ ' ~' ,' ,lIl!1 n lkl . AB( IHT C,ILh l", tilL' C[lmputer tn 

a~5ume uctl\'L' cnntrn l 

ABo rn -, 
ABORT I sc 
IF S toF _cod e THE N ABOR T @Sou r c e 

ABORTIO 
Minimum re quire ment AP2 O. This s tat e m e nt te rmina tes a 

TRANSFER which is taking place thro ugh an I 0 path . The 

I 0 path named in the statement must be assigned to a file 

or device . not a buffer. 

ABORTIO @Isc 
IF Stop_flag THEN ABORTIO @Oe li lce 

ABS 
This function returns the absolute value of its argument. 

Magnitude=ABS(Uectorl 
P R I NT" 1,1 a I u e =" i A B S ( :: 1 I 

ACS 
This function returns the principal value of the angle which 

has a cosine equal to the argument. This is the Arccosine 

function . 

Angle=ACS(Cosine) 
PRINT "Angle =" iACS( ): l) 
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ALLOCATE 
This ;; tatl'Tl1L'nt d~'nclmlcalh.' all( )catl'S Tlll'nlnn: for urrd\.'S (lnd 

string varlahll's dUring plogranl \!'>;l'cli ti on 

See DEALLOCATE 

ALLOCATE TemFILow : Hl!lh l 
ALL 0 CAT E I NT E G ERA r r ;} ~. I I n oj e)( ,::: , B I 
ALLOCATE R$[LE NIA$)+lJ 
ALLOCATE TeHt $ (L lnes l [B OJ 

ALPHA 
This s ta tement turns th e alphanu m eric 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 lora 0 based upon the logical AND 

of the arguments. 

IF Flag AND Test2 THEN Process 
Final=Initial AND Valid 

AREA 
Minimum requirement GRAPH2 . 1. This statement defines or 

selects an area fill color. See SET PEN for a color table . 

ARE A COL 0 R H IJ e ,S a t IJ rat ion ,L IJ III i Ii 0 sit )' 
AREA INTENSITY Red( 1) ,Greer!! I) ,Blue( I) 
AREA PEN 3 

ASN 
This func tion returns the principal value of the angle which 

has a sine equal to the argument. This is the Arcsine func ­

tion. 

An !l le=ASN(Sine) 
PRI NT "Angle =" i ASN()(l) 
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ASSIGN 
rill' -r,1t.'llh'll1 .1--";'1' ,~11 II) jlo1lll 11.111\" <111./ oIt1nhUIl· ... I I) ,1 

dl'\ll.' 'P,III I' ,,' '.",' ,,, 1 11",,- -:·>I.lq. , Itl,· ()1,1 hllff.>r 

\V llhfllll :\1'.: (, til" 1>11\ :1:1:1'1111' .:/i"","ril ... 1 ()H fl.. lt\ 1 

H S ~ jet J [} r 1 j" -;- 1'1 ~; ,j I' " I i, 1'\ ; " :; 1 

HSSIG~! @-:"ICP TO l;c ; FCIH1AT OFF 

ASSIGtJ @Ll::tel',e IS TO 711 . 7 1 = . 71:' 

ASS I '~14 @ c: ~1 OJ I, 9 e ; FOR 1'1 A TON 
ASSIGrJ @ClosE' TO <I 

f\!illlmum requll l' me nl AP2 () , 

ASS I GN @B u ffer TO BUFFEP Strl n g$ 
ASSIGN @B u f TO BUFFER Arra r( . ) 
ASSIGN @B u ff: TO BUFFER [48 000 ] 
ASSIGN @Path TO Flle$;RETURN Outcome 
ASSIGN @Port TO Gplo;WORD 
ASSIGN @Dest TO Rs_:3Z;EOL Mr $ DELA Y .1, 

CON'.'ERT OUT BY I NDE :: 0 u t $ , PAR I TY ODD 

ATN 
This function returns the principal value of the angle which 
has a tangent equal to the argu ment. This is the Arctangent 
function , 

An gle : ATN (T a n ge n t ) 
PRINT " An gle :" ; AT N(:O) 

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

M:ES 10 d O 
A): E S :( , '( , Mid x , Mid i' ,M a x x / 1 I) ,M a x i' / 1 I) 

A>:ES :: space , '( space , ): 1 OC i' , 'I' I ocx , :: "la j o r, 
'(f,lajor ,Majorsize 
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B 

BASE 
Mtnimum requlrl'nll'nt t\r~ () This function returns the I!w: 

er sub~cnpt bound ()f <1 l1imen~lnn of an arra~' 

L 0 ,, ' e r b 0 IJ r, ,j = BAS E ( A r r :l .. , 0 1 ,,1 e r, s lor, ) 
Uppe r bolJr.d(:::)=BASE(A ,:::)+SrZE(A , :::)-1 

BEEP 
This statement produces one of 63 a udible tones. 

BEEP 
BEEP Fre"l,D u ratlo n 
BEEP 81.38*To n e , S e con ds 

BINAND 
This function re turns the value of a bit -by- bit logical -and of 

its arguments. 

Low_G_bits=BINAND ( Br te,15 ) 
IF BINANO(Stat ,3 ) THEN Bit_set 

BINCMP 
This function returns the value of the bit -by-bit complement 

of its argument. 

True=BINCMP(Inverse) 
PRINT }(,BINCMP():) 

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

its arguments. 

To!1!11e=BINEOR<To!1!11e r1) 
True_b vte=BINEOR(Inverse_brte,255) 
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BINIOR 
Thi~ fUlll 1i"'1 I, ttl" - I' \ . :,' ... ;"t hI.' hit IIlclu"I\'l' (Ir o f 
its i'Il!:llll111 ' IlI ~ 

Bit s _ set = fIr: : 0;:' '.' ~ I '.' e 1 • '.' J 1 1.1 e ~ ) 
Top _ to I t _ Co r, - E [ ~J I 011 ( ,:; 1 1 _ to Its ,~ 1 5 I 

BIT 
This function returns a 1 or () representing the va lue of the 

speCified bit of its argument. The least -signi fi can t bit is bit O. 

Fla9=BIT ( I n fo , (I) 

I FBI T ( W 0 r ,j ,T est ) THE N P R I NT" Bit u " j 

Testi"is set" 

BREAK 
Minimum requirement AP2 .0 . This statement directs a serial 

interface to send a break sequence . 

BREAK 9 
BREAK @DatacofTIiTI 

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

CALL Process(Reference ,(I,lalue) ,@Path) 

CALL Transform(Arra y( *» 
Pa rs e (St r i n!t$ (L i n e) [8] , Po in t e r+Of f 5 e t) 

ON END @File CALL Sortnumbers 
IF Fla!t THEN CALL Special 
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Minimum requirement AP2 .0 . This statement directs a serial 

interface to send a break sequence . 

BREAK 9 
BREAK @DatacofTIiTI 

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

CALL Process(Reference ,(I,lalue) ,@Path) 

CALL Transform(Arra y( *» 
Pa rs e (St r i n!t$ (L i n e) [8] , Po in t e r+Of f 5 e t) 

ON END @File CALL Sortnumbers 
IF Fla!t THEN CALL Special 
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CAT 
This statelllellt i1~t s till' nlll lL' l1t ~ o f th e IllLl ~ ~ '>t o r"Yl! Ill ech" ',, 
director\.' With I\P~ n. pnl t l< JI1S nf tht' l lir l!c t{)rl.· rTlLlI.' lw 
sl:'lectl!d . or 111fo rllli1tll'll (1hOllt .1 I)R()C~ fil l' Ill ,1\,. he rl! 

quested 

CAT 
CAT TO = 7(1 1 
CAT " : INTERNAL,LJ,1 " 

CAT Msus1 TO = 1:::: 

Minimum requirement AP2 .() : 

CAT TO Strin9$;NO HEADER 
CAT Pro9_flle$ 
CAT;SELE CT "C" , SI\IP Fl rst ,COUNT Retn_"Olr 

CHANGE 
Minimum requirem ent AP2 .0. Th is program edi ting com ­

mand allows sea rch -and -replace opera tions. 

CHANGE "Old Text" TO "Ne'.' Text" 
CHANGE "Rol"" TO "C ol IJ"ln" IN 25 6 0 ,331 0 
C HAN G E " N a II e ,,1 to e r " TO" Dec e ,,1 to e r" ; ALL 

CHECKREAD 
Minimum requirement AP2 .0. This statement enables or dis­
ables optional read -after-write verification of data sent to 

mass storage media. 

CHECK READ ON 
CHECK READ OFF 

CHR$ 
This function converts a numeric value into an ASCll 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 villues 

is in the back of this book. 

A $ [MarKer;1]=CHR $ (Di~it+128) 

Esc $ =CHR $ (27) 
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CLEAR 
This statemcnt c,::"\,, II·, ,'( ~."., .·ln tmiil', to put Hp ·1B de · 
vices into a devI l', d"'I"·'l·.i,.r.: q,llc' 

CLEAR 7 
C LEA R I.' 0 1 t (f1 E t e r 

CLEAR @SolJrce 

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

CLIP Left ,Right ,BOttO/'1 ,Top 
CLI P ON 
CLI P OFF 

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 >:, '( , Z 
COM IBlocKI Text$,@Path,INTEGER Points(*l 
COM INTEGER I,J,REAL Arra )'(- 128:1271 

Minimum requirem~nt AP2.0: 

COM Buffy $[1 024J BUFFER 

CaNT 
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 
CaNT 550 
CaNT Sort 
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CONTROL 
This statement send" control Infnrll1iltion to an InterfMl' fir 

to the II1ternal table ilSSOcliltecl with an I 0 pilth l1ilnll' 

CONT[;'OL @Rilnd_fIle./;Flle_ler,jth 

CON T R 0 L 1: R 0 1.1 • Col '.1 III r, 

CON T R 0 LIn t e r f il C e • Reg 1 5 t e r ; I.' il 1 1.1 e 

COpy 
This statement allows copying of individual files or duplicat · 

ing of discs 

COpy Old_fileS TO New_file $ 

COPY "MY_ FILE " TO "TEt-1P ' PC · :HP98 95,700,1" 
COpy " :INTERN AL" TO " :I NTERNAL,lj,l" 

COp y Int_discS TO Ext_dISCS 

COPYLINES 
Minimum requirement AP2 .0 , This program editing com­

mand copies contiguous program lines from one location to 
another. If only one line identifier is specified. only that line 

is copied . See MOVELINES. 

CoP YLINES 1200 TO 3255 
COPYLINES 10,120 TO 500 
COPYLINES Labell ,Label2 TO Label3 

COs 
This function returns the cosine of the argument. 

Cosine=CoS(Angle) 
PRINT COS(X+lJS) 

CREATE ASCII 
This sta tement creates an ASCII file of specified, length on 

the mass storage media. 

CREATE ASC I I "TE):T", 1 00 
CREATE ASCII NaMe $ &Msus$,Sectors 
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CREATE BOAT 
Thl~ ~t,ltL'Il1L'nt l I, ,llc', ' I'~: 1 '\ I 

Tllil,,:, ~t(ll(lyl.' Ilh"II\~ 

c r;'EATE E l' •• 1 

cr;'EHTE E[Hl '='f 

C f"E t4 T E. E [.,.- "',~ ~ ITI (~ '! : " 

CRT 

I 
" I I .r; c : r .1 _ 1 i?II 

·F ': I 

I\linimurn leq u llL'nll'n t Af~:! (I l lih func tl!)n re tul n,> I . th(! 

device 51:'Iec to l of the C RT 

P R I tH E R I S CPT 
ENTER CR T : A rra :' $ ( + ) 

CSIZE 
This statement sets the Si l l" and aspect (width he ight ) rati o o f 

the character cell used b~· the LABEL stat e ment 

CSIZE 10 

CSI~E 5,(I.G 

CSIZE Si:e d·Jldth / He19ht 

CSUB 
CSUB statements are created in Pascal using a special 
CSUB preparation utility (09HOO - I0640), When viewed in 

BASIC s edit mode . they look like SUB statements, CSUBs 

cannot be edited from BASIC. 

o 
DATA 
This statement contains data which can be read by READ 

1,1.1I111.1.732,2 
1.10 rd 1 ,1.10 rd2 ,1.10 rd3 
II e x - poi n t ( ! ) II , II qUO t e ( II II ) II , II co '1'"' a ( ,) II 
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DATE 
~Iillimllrn l equlIL'Il11'1l1 ,\l' lIJ Thl~ ftllll-llf'll C(>lIVI'II'- if II 

matted cidlL' ';11I11 ~ 11110 iT IllllllL'II, v"I\ll' 111 ,"'I f)I1r1~ 

PRINT DATE("]1l ~IAf 1383 "1 
Oil ' s=IDATEIDil 1'1-)-DAT[iDil ":: . f I 01'.' 8GLl'_If) 

DATE$ 
t-lillimum reqllilcment APL (I This fun ct Ion formals c1 num 

ber of s~collds into a stril1~ rcprl!sl!nting the formatted date 
(DD j\1~1r-.1 yyyy ) 

PRINT DATE$ ( TIMEDATE l 
Dil ,' l$=DATE$(ElIentl ) 

DEALLOCATE 
This statement deallocates memory space reserved bl,f the 

ALLOCATE statement. 

DEALLOCATE A$,B$,C$ 
DEALLOCATE Text $ ( * l 
DEALLOCATE Arril y( * l 

DEF FN 
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. 

98 0 END 
99 0 
1000 DEF FNNew$(String$) 

1120 RETURN R$ 
1130 FNEND 

DEF FNXforM(@Ptr,INTEGER Arra r( * ), 
OPTIONAL Text$) 

Minimum requirement AP2.0: 

DEF FNExtract(Buf$ BUFFER,Pointer) 
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DEG 
This statement ",, 1<,( " it 'c', • '.1 :1,,' :1 ' :1: 1 'lh''' ~ lltl' f(lr (", 

pressing ilngl l' ~ Rddl,\!" .1: , ,\"U;l,",i li;ll . '·, ~ ,\ UI.C '> tdt e 

ment is ('xel"ut cd 

DEG 

DEL 
This command del e tes pro glam l i nl'~ If o n I\! o ne line icl e nt i· 

fier is specified. onl~' that line 1 ~ d e leted 

DEL 15 

DEL Start ,Last 

DEL So rt , 32000 

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. 

DELSUB FNT r i 11\$ 

DELSUB Process TO END 

DEL SUB Special1 ,Special3 

DET 
Minimum requirement AP2 .0 . This function returns the de ­

terminant of a matrix. 

Last_det=DET 

PRINT DET(Matrix) 

DIGITIZE 
Minimum requirement GRAPH2 .0 . This statements inputs 

the X and Y coordinates of a digitized point from the locator 

specified by GRAPHICS INPUT IS. 

DIGITIZE }(pos ,Ypos ,Status $ 

IF Flag THEN DIGITIZE X,Y 
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DIM 
This statement dmwnslollS (11ll1 reSl!rve~ 1l1l'T110fl.' fot REA L 
numeric arral.'s . strings and stnny arrays 

DIM S t r 1 1'0 9 $ [ I (, ,)] • NaIll e $ ( I :::' ) [ 3:::' ] 

D I ~t Par il(.1 ( LJ 8 • 8 • 8 .:::' . ::: .:::' ) 
DIM Arra y( -1:::8:1::: 7 .1 GI 

Minimum requirement AP2 O. 

DIM Buff$[Sl:] BUFFER.Arra Y( SOO ) BUFFER 

DISABLE 
This statement disables all event -initiated branches cu rrentl), 
defined. except ON END. ON ERROR. and ON TIMEOUT. 

DISABLE 

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

DISABLE INTR 7 
DISABLE INTR Isc 

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

DISP Prornpt$; 
DISP TAB(S) ,Fi rst ,TAB(ZO) ,Second 
DISP 
DISP Narne$,Id;Code 
DISP USING Form3;Item(1) ,Item(Z) 
DISP USING "S2.DD";Mone y 

DIV 
This operator returns the integer portion of the quotient of 
the dividend and the divisor. 

Quotient=Dividend DIU Divisor 
PRINT "Hours ="iMinutes DIU GO 
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DOT 
t-.lil1l!l1111l 1 1,".111 ,1, 111, 11 1 ,\I'~" I:,· :,,:1,11"11 ).'lllllh Iii.' 11111<'1 

Ido t) PIlldlll! "1;\\ ');\1 ' 11,'1:' '." I·!" 

Res = DOT \ .' eel • '. t' , 

P[;' IN T DOTiA.[" 

DRAW 
This statenH!nt d raws a line from the pen 's current position 
to the specified X and Y coordinate position using the cur­

rent line t~'pe and pen number 

DRAW 1(1,9(1 
D RAW N e )( t _)( , N e )( t _ " 

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 I, zero is returned , 

Test_real=DROUND (True_real dZ) 
P R I NT" A p pro )(, \,1 0 1 t s =" j D R 0 U N D ( \,1 0 1 t s , 3 ) 

DUMP 
This statement copies the contents of the alphanumeric or 
graphics display to a printing device . With GRAPH2.0. the 

source can be a 98627 A. 

DUMP ALPHA 
DUMP ALPHA #7 (11 
DUMP GRAPHICS #De uice 

Minimum requirement GRAPH2.0 : 

DUMP GRAPHICS Color_source 
DUMP GRAPHICS 28 TO #702 
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DUMP DEVICE IS 
This ~tatl'IlH'l1t ,;PI'CdIL',; ~d11' h d"\'lfI' rl·, " 'I\ ' I'~ till' ""t,l '.'.111'11 

clthl:'r DU MP I\LPI-iI\ III DUj\IP (;RI\I'HICS I~ (,"{'lut"" 
without il dl'vicl? sell?ctor Srll'cifvlIlSj f-.:\P/\ [)f-J) Il?Sulh 111 

dumps that illl? 2:\ on l'ilcil ,l:\l'~ IIIHI lotated ')() D{'VIC,! 

7UI is assullled unless a DUj\IP [)EVICI::. IS stiltl.'ment IS oJ:': 
ecuted . 

DUMP DEVICE IS 721 
DUM P D E 1.'1 C E I S P rl n t e r ,E \, PAN D E D 

OVAL 
Minimum requirement AP2 (J This function convl:'rts a bi · 

nary . octal. decimal. or hexidecimal cha racter representation 
into a REAL whole number. 

N U 1.1 to e r = D 1.1 A L ( S t r i n g $ ,R a d 1 X ) 

P R I NT D ',I A L ( " F F 5 9 I) (I" , 1 6 ) 

DVAL$ 
Minimum requirement AP2 .0. This function converts a 
numeric quantity into a character string representing a bi ­
nary. octal. decimal. or hexidecimal base. 

String$=DVAL$(Numtoer,RadlX) 
PRINT DVAL$(Count MOD 256,2) 

E 
EDIT 
This command allows you to enter a new program or edit a 
program already in memory. Refer to Chapter 2 of BASIC 
Programming Techniques. With AP2.0, typing-aid keys can 

be edited. 

EDIT 
EDIT Labe12 
EDIT 1000,5 

Minimum requirement AP2.0 : 

EDIT KEY 5 
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ENABLE 
This ~tLlten1l!nt Il' L'l1<l~,I"" .Ill "\"'111 1l111101t,,d hr{llldl"S which 
were SllSIWlllkd bl.· DI~!\[~l.l · 

ENABLE 

ENABLEINTR 
This stdtl?ment enables thl? spl'cifiL'd illterface to generate an 
interrupt which can Cduse el.'entinitiated branches 

ENABLE INTR 7 
EN ABLE INTR Isc ; Mas~ 

END 
Th is non-optional sta tement marks the end of the main 

program. Subprograms (if any) follow the END sta tement. 

END 

ENTER 
This stateme n t is used to inpu t data from a specified source 

and assign the va lues en te red to variables . See IMAGE for 

specifier descriptions. 

ENTER 7 0 5iN umber, S tr in g$ 
ENTER De ui cei Xi YiZ 
ENTER Comma n d$iParameter 
ENTER @FileiArra r( * ) 
ENTER @Ra n dom,Re c ord USIN G ZO iTeMt$(Line) 
ENTER @So u rce USING F'IltSiB(1) ,B ( Z) ,B(3) 
ENTER 12 USING " # ,GA " iA$[ Z iG] 

ERRDS 
Minimum requirement AP2.0 . This function returns the de­
vice selector of the I/O resource involved in the most recent 

I/O error. 

IF ERRDS=701 THEN GOSUB Print _ error 
IF ERRN=lG3 THEN Missing=ERRDS 
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ERRL 
This function returns a vallI!> of 1 if the most recellt error 
occurred in the specifil'd !ill[' Otherwise .. 1 value of () IS re 
turned. The specified line must he in Sdme context as th~ 
ERRL function . 

IF ERRL(2201 THEN Parse_error 
I F NOT ERRLILabe12) THEN Other 

ERRM$ 
Minimu m requ irement AP2.0. This function re turns the text 
of the e rro r message associated wit h the mos t recen t pro­
gram execu tion error. 

PRINT ERRM$ 
EhI$=ERRM$ 
ENTER EhI$iError_ num ,E r ror_l in e 

ERRN 
This function returns the number of the most rece nt program 
execution error. If no e rror has occurred. a value of 0 is re ­
turned. 

IF ERRN=8 0 THEN Disc _ ou t 
DISP "Error Number = " iERRN 

EXOR 
This operator returns a or a a based on the logical exclu -
sive OR of its arguments. 

01, = Fir 5 t _ pas s E )(o R Old _ d a t a 
IF A EXOR Fla~ THEN Exit 

EXP 
This function raises e to the power of the argument. Internal ­
ly. Naperian e = 2.718281828459 as. 
Y=EXP(_){ A2/2) 
P R I NT" e tot he" ; Z ; ., = ., ; E)( P ( Z ) 
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FIND 
rVll11l111Ulll !" ':~I !, 1" . '1;1 III ':J (I T ill , I , !" ~~riirn editing com 

nlLlncl ,III. '\\' -,,, I, ' ,L\f' it '.'r' ·' d'l't! le xt 

FIN D "S U : F ; j II t <' ; , 

FIN D " C 0 s t = " I N 1 to; 5 (, 
FIND " TOir9iet " IN Labiell ,Label: 

FN 
This kevword transfers program execu ti on to the specified 
user -defined function LInd 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 )< iFNChange ()~) 

Fi n alS=FNStrip$(Flr st S ) 
Param=FNProcess(Refere nce , (Va l ue) ,@Path ) 
R = F N T ran 5 ( I t e ") ( S tar t + 0 f f 5 e t ) , L a a I; IJ P ( ... ) ) 

FOR ... NEXT 
This construct defines a loop which is repeated until the loop 

counter passes a specified value. 

100 
110 
12 0 

122 0 
1230 
1240 
1250 

FOR 1=4 TO 0 STEP - .1 
PRINT IiSOR(I) 

NE){T I 

INTEGER Point 
FOR Point=l TO LEN(AS) 

CALL Conuert(AS[Point;l]) 
NE}:T Point 

FRACT 
Minimum requirement AP2.0 . This function returns 

the "fractional part " of its argument. For all X, 

X = INT(X) + FRACT(X) . 

PRINT FRACT(17/3) 
Ri~ht_part=FRACT(Both_parts) 
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FRAME 
This sti:ltl'l1ll'nt dri1w~ ,I Irelll1l' M('llllCi thl' (urn'llt clipPlny 

url?i:l USII1 Y till' currl'll t pL'11 Illllllhcr dllrllllW t\.'p!' i\ft~r dr,lw 

lI1y the Ilelllll>. til(' rurrl'llt P('ll P' )~Itlrlll (ulI1cl(ie- with the 

lowl'r left corner (II th e IrcITlll' . rlTld the p!:'11 15 down 

FRMIE 

G 
GCLEAR 
This statement clears the graphics displa\,> or sends a com ­
mand to an e xte rnal plotter to advance the paper 

GCLEAR 

GESCAPE 
Minimum requirement GRAPH2 . 1. 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 . 

G ESC APE 0 e '.I ice lOP era t i 0 ro iRe t IJ r ro _ a r r a )' ( * > 
GESCAPE 28,5 
GESCAPE 3,2iColor_map(*> 
GESCAPE Os lOP ISend_arra }' ( * > iRe cehJe( * > 

Operation 
Selector Summary of Request 

1 Number of color-map entries 
2 Color map values 
3 Hard clip values 
4 Normal drawing mode 
5 Alternate drawing mode 
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GET 
This stilteml'nt Il',ld, t h e' 'l'l' Ll i 'L'l! :\~CII fill' ,lnd i1ttl'll1pts to 
store the SIrIng' Into !lll' nlUrI.; (l;; I'IUgr.1Ill iIIles If specified. 
program IlI1es illl' rl'nL:IIlbell'd tn the first 11Ill' Iden tifier imd 
ru n at the second lille identifie l 1\150 sel' LOAD 

GE T "G e o r se" 
GET Na rTl e$ &Msus $ , Ne t.,_ pr ocess ~ 

GET Ne x t_ p r og $,18 (1 ,1 (1 

This statement establishes a se t o f de fa ult val ues for system 
variables affecting graphics o pe ratio ns. ::: 

GINIT 

GLOAD 
This statement loads the conte nts o f an INTEGER a rra ~' into 
the graphics frame buffe r. Also see GSTORE. 

GLOAD Pi ct '.! re ( *) 
IF Flag THEN GLDAD Arra y( * ) 

Minimum requirement GRAPH2.0 : 

GLOAD 28,Hp98G27(*) 

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 in antici ­
pation of returning (see RETURN ). 

GOSUB 120 
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 550 
GOTO Loop_start 
IF Full THEN Exit 
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GRAPHICS 
This statement turns the graphics display un or off The 
statement has no effect on the contents of the grilphlcs 
memory. it Just controls whether it IS displilyed or not 

GRAPHICS ON 
IF Flag THEN GRAPHICS OFF 

GRAPHICS INPUT IS 
Minimum requirement GRAPH2.0. This statemen t defines 
the device to be used for subsequent DIGITIZE and READ 
LOCATOR statements. 

GRAPHICS INPUT IS 70G,"HPGL" 
GRAPHICS INPUT IS Os ,Hp$ 

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

GRID 10.tO 
GRID l( space ,'{space , )( loc l' , Yl ocx , )(c olJnt, 

'(count ,Minor_size 

GSTORE 
This statement stores the contents of the graphics frame buf­
fer into an INTEGER array. The size of the array depends 
upon the version of BASIC loaded and the size of the frame 
buffer. See GLOAD. 

GSTORE Picture< * ) 
IF Final THEN GSTORE A< * I 

Minimum requirement GRAPH2.0 : 

GSTORE 28,Hp98G27< * 1 
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IDRAW 
This statement dr<m'5 d Illll' frolll the current pen position to 
a position calculated b\J adding th.! X and Y displacements to 
the current pen position 

I D RAW >( + 5 t) ,(I 

I D RAW Del t a _ x ,D e 1 t a _ \' 

IF ... THEN 
This statement provides conditional branching. 

150 IF Flag THEN Next_file 
160 IF Pointer < 1 THEN Pointer=1 

580 IF First_pass THEN 
590 Flag=!) 
600 INPUT "COfTlfTland?" ,CIlld$ 
610 IF LEN(Cmd$) THEN GOSUB Parse 
620 END IF 

1000 IF >{< 0 THEN 
1010 BEEP 
1020 DISP "IIlIProper Ar9UfTlent" 
1030 ELSE 
10aO R a a t = SO R ( :: ) 
1050 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.DD,3X,K,1 
I MAG E "R e s u 1 t = ", S D D DE, 3 ( :{): ,Z Z ) 
IMAGE #,B 

Effects of the image specifiers on an ENTER statement are 
shown In the following table. 
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Specifier Meaning 

1\ Freefield Entry 

Numeric. Entered characters are sent to number 
builder. 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 . decimal point. -. - . e. and E. 
when their order is meaningful. 

String: Entered characters are placed in the 
string. A carriage-return not immediately fol ­
lowed by a line-feed is entered into the string. 
Entry to a string terminates on CR LF. LF. a 
character received with EOI true. or when the 
dimensioned length of the string is reached. 

- K Like K except that LF is entered into a string. and 
thus CR/LF and LF do not terminate the entry. 

H Like K. except that the European number format 
is used. Thus. comma is the radix indicator and 
period is a numeric item terminator. (Minimum 
requirement AP2.0) 

- H Same as - 1< for strings; same as H for numbers. 
(Minimum requirement AP2.0) 

S Same action as D. 

M Same action as D. 

D Demands a character . Non - numerics are 
accepted to fill the character count. Blanks are 
ignored; other non -numerics are delimiters . 

Z Same action as D. 

* Same action as D. (Minimum requirement 
AP2 .0) 

35 

Specifier Meaning 

1\ Freefield Entry 

Numeric. Entered characters are sent to number 
builder. 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 . decimal point. -. - . e. and E. 
when their order is meaningful. 

String: Entered characters are placed in the 
string. A carriage-return not immediately fol ­
lowed by a line-feed is entered into the string. 
Entry to a string terminates on CR LF. LF. a 
character received with EOI true. or when the 
dimensioned length of the string is reached. 

- K Like K except that LF is entered into a string. and 
thus CR/LF and LF do not terminate the entry. 

H Like K. except that the European number format 
is used. Thus. comma is the radix indicator and 
period is a numeric item terminator. (Minimum 
requirement AP2.0) 

- H Same as - 1< for strings; same as H for numbers. 
(Minimum requirement AP2.0) 

S Same action as D. 

M Same action as D. 

D Demands a character . Non - numerics are 
accepted to fill the character count. Blanks are 
ignored; other non -numerics are delimiters . 

Z Same action as D. 

* Same action as D. (Minimum requirement 
AP2 .0) 

35 



Specifier Meaning 

Same llction as D 

R Like D. R demands a character. When R is used 
in a numeric image. the number builder uses the 
European number format. See the H specifier. 
(Minimum requirement AP2 .0) 

E 

ESZ 

ESZZ 

ESZZZ 

A 

x 
literal 

B 

W 

Y 

# 

Same action as 40. 

Same action as 3D. 

Same action as 40. 

Same action as 50. 

Demands a string character. Any character re o 
ceived is placed in the string. 

Skips a character. 

Skips one character for each character in the 
literal. 

Demands one byte. The byte becomes a numeric 
quantity. 

Demands one word. which is interpreted as a 
16-bit. 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 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 interface. (Minimum requirement AP2 .0) 

Statement is terminated when the last ENTER 
item is terminated. EO( and line -feed are item 
terminators, and early termination is not 
allowed. 

% Same as # except EO( 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 I.~' ith 

the last character of the last item to terminate the 
ENTE R statement. line -feeds are not statement 
terminators (Minimum requirement AP2 .0 ) 

Specifies that a line -feed terminator is required 
as the last charac te r of the last item to terminate 
the ENTER sta tement. EO I is igno red . and o ther 
END indica tions cause an e rro r. (Minimum re ­
q uiremen t AP2 .0) 

De ma nds a new field : skips a ll characters to the 
next li ne -feed . EOI is igno red . 

L Ignored fo r ENTER. 

@ Igno red for ENTER. 

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

Specifier Meaning 

K Compact field . Outputs a number or string in 
standard form with no leading or trailing blanks. 

- K Same as K. 

H Similar to K. except the number is output using 
the European number format. (Minimum re ­
quirement AP2.0) 

- H Same as H. (Minimum requirement AP2.0) 

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

M Outputs the number's sign If negative , a blank If 
positive. 

D Outputs one digit character. A leading zero is 
replaced by a blank. If the number is negative 
and no sign image is specified, the minus sign will 
occupy a leading digit position . If a sign Is output , 
It will " noat" to the left of the left-most digit. 
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roO 

Specifi('l l\t('ilnill~l 

Z ~d l1'" ,''- I) "\c"pl Ih.lt IcL\dln~1 zel()S "rI~ output. 

Like D. C:>'LL'l't Ihil! dqcrisks nrc output instead of 
il'C\dlll~ :,'ros (Mil1lnlunl requirement AP2 0) 

Outputs a decimal point radix indicator 

R Outputs a comma radix indicator. (Minimum re ­
quirement AP2 .0) 

E Same as ESZZ. 

ESZ 

ESZZ 

ESZZZ 

A 

x 
literal 

B 

w 

y 

Outputs an E. a sign . and a one ·digit exponent. 

Outputs an E. a sign. and a two -digit exponent. 

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

Outputs a string character. Trailing blanks are 
output if the number of charac ters specified is 
greater than the number available in the string. If 
the image specifier 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 
number is rounded to an INTEGER and the 
least-significant byte is sent. 

Outputs a 16-bit word as a two's -complement 
integer. On an S -bit intedace. the most ­
significant byte is sent first. The word is always 
sent in a single operation on a 16-bit interface. 
Files, string variables , and buffers are treated as 
S-bit destinations. Pad bytes are sent if necessary 
to achieve word-boundary alignment. 

Like W, except that pad bytes are not sent. Does 
not override a BYTE attribute used with a 16-bit 
interface. (Minimum requirement AP2.0) 
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Specifier Meaning 

# Suppresses uutomutic output of the EO!. (End 
Of ·line) sequence following thl-' lust output Itl-'m 

":. Ignored in output imuges 

+ Changes the automatic EOL sequence to u single 
carriage-return. (Minimum requirement AP2 (I) 

Changes the automatic EOL sequence to a single 
line-feed. (Minimum requirement AP2.0) 

Outputs a carriage return and a line-feed . 

L Outputs the current EOL sequence . The default 
is CR/LF. With AP2.0. the sequence may be re­
defined with ASSIGN or PRINTER IS . 

@ Outputs a form -feed . 

IMOVE 
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 
IMOI)E Delta_x ,Delta_ ~' 

INDENT 
Minimum requirement AP2 .0 . This program editing com ­
mand indents a program to reflect its structure and nesting. 

INDENT 
INDENT B,ll 
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I 

I 
I 

INITIALIZE 
Th is statement rrl'pMe,; I1lClS~ 5t()r"~lL' Ill.!r!iil for use hy the 
computer. Whe n INIT li\ UZE b execlIted. ally data on the 
media is lost See M/\ SS STOHAGE IS 

INI T IAL I ~E " : I tH Er;' NAL " 
I NIT I A L I : E " : H P 9 8 9 5 • 7 I) (I • 1 " 
INITIALI~E Ols c $.I n ti?rlea ll e 

With AP2.1: 

INlTIALI~E " :BUBBLE .3 (1" 
INITIALI~E " :MEMOR Y . (1 .2 " .Secto rs 

INPUT 
This statement is used to assign keyboard input to program 
variables, Also see L1NPUT. 

INPUT "Nallle?" .N$ ."10 NUIllber? " tId 
I N PUT "E n t e r 3 n U III b e r s " • '.J ( 1 ) • '.J ( 2) , '.1 ( 3 ) 
INPUT "",String$[lil(1] 

INPUT Array(*l 

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=INT(Number) 
PRINT "Integer portion ="iINT()() 

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

INTEGER I ,J,K 
INTEGER Array(-12B : 255,a) 

Minimum requirement AP2.0: 

INTEGER Buf(2000) BUFFER 
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IPLOT 
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 Oelta_x,Delta_y,Pen_control 

Minimum requirement GRAPH2.1: 

IPLOT Array(*) 
IPLOT Shape(*) ,FILL,EDGE 

IVAL 
Minimum requirement AP2.0. This function converts a bi­
nary, octal, decimal, or hexidecimal character representation 
into an INTEGER. 

NUMber=IVAL(Strin~$,Radix) 

PRINT IVAU "FE56" d6) 

IVAL$ 
Minimum requirement AP2.0. This function converts an IN­
TEGER Into a binary, octal, decimal, or hexidecimal string 
representation. 

Strin~$=IVAL$(NuMber,Radix) 

PRINT IVAL$(Count MOD 256,2) 

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

STATUS KBDjKbd~5tatu5 
OUTPUT KBDjClear$j 
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KBD$ 
This fUl1ctl0n II'tllrlb tl1l' ((lntl'nh of the kl'\:hoMd huffl'r 

and then Cll'ill~ It I\lso 'l'l' ON I';BD 

PRIN T I\BO S; 
Buffer S=Buffe rS&I\B OS 

KNOBX 
This funct ion re turns th e net numbe r o f knob pulses counted 
since the last time the KNOBX counter was zeroed . Invoking 
the KNOBX function zeros the counter after it is read . Also 
see ON KNOB. 

Pos i t ion = 1\ NOB :: 
IF KNOB X<O THEN BacKwards 

L 
LABEL 
This statement sends text to graphic devices . See IMAGE for 
specifier descriptions. 

LABEL Number,StringS 
LABEL ::!Offset)+l\iA$[l ,8]i 
LABEL A rr a )' (* ) 

LABEL USING IGOiX,Y,Z 
LABEL USING "5Z .00 " iMonei' 

LDIR 
This statement defines the angle at which labels are drawn. 
The angle is interpreted as counter-clockwise. from horizon­
tal. The current angle mode is used. 

LDIR 90 
LDIR ACS(Side) 

LEN 
This function returns the current number of characters in the 
argument. The length of the null string is O. 

Last=LEN(StringS) 
IF NOT LEN(AS) THEN Empty 
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LET 
This is the ilssignment sliltemclll. which is used In assign 
values to variables . 

LET NUlllbe r=33 

A r r a \' ( I + 1 ) = A r r a \' ( I ) / ::: 

String$="Hello Scott" 

A$(7)[1 ;:J=CHR$ (:7)E,"Z" 

LEXICAL ORDER IS 
Minimum requirement AP2 .0. This statement defines th e 
collating sequence for all string operations. 

LE:: I CAL ORDER I S FRENCH 

LEXICAL ORDER IS Lex_table(*) 

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

Decibel=20*LGT(Volts) 

P R I NT" Log 0 f " ;:-:; " = " ; L G T ( :n 

LINE TYPE 
This statement selects a line type and repeat length for all 
subsequent lines . CRT line types are shown below. 

LINE TYPE 

LINE TYPE Sti'le ,Repeat_len 

LHIE TYPE 1 e 

LINE T'(PE 9 
"' -"-' 

"- .. - . LINE TYPE 8 .. _ 0. _ .. _ -
. _--;--_. 

LUtE TYPE ? .------. 
"--'--'-' - ._-. LINE TYPE 6 -_._-.--.. 

- -, 
LINE TYPE 5 - - -

................ 
................ LHtE TYPE . ........................ 

LUtE TYPE 3 

LINE TYPE 2 

LINE TYPE 
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LIN PUT 
This stat.' Il1.' n: ,1 C'-'jt!.; .·:" II,)nunl c ric Input from the 

keyboard for ."~ I ~W Il1"I ' : I " d qnng van"hle The LlNPUT 
statement (\lIfl\~· ~ Cullllll,h ur quotation marks to be included 
in the value of Iltl! slnnu. (md leilJing or trailing blanks are 

not deleted . 

LIN PUT "N e )( teo ,,1 ,,1 a n oj ?" • Res P 0 n 5 e $ 

LINPUT ArrClr$(I)[3J 

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 

AP2.0 . the typing-aid definitions can be listed. 

LIST 
LIST ~OOl 
LIST =DelJice;Labell.Lat.e12 
LIST 110,250 

Minimum requirement AP2 .0 : 

LIST KEY =Pri n ter 

LOAD 
This statement loads programs. binary programs. or typing­

aid definitions into memory. Also see GET. 

LOAD File_nallle$ 
LOAD "TEMP :INTERNA L,ll,l";Run_line 
LOAD BIN "AP2_0"&Msus $ 

Minimum requirement AP2.0 ; 

LOAD KEY "AIDS" 
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LOADSUB 
This statement loads BASIC subprograms fr om a fil e o f typO? 
PROG into memory. See STORE. 

LOADSUB ALL FROM "George " 
LOADSUB ALL FROM Name$&Msus$ 

Minimum requirement AP2.0: 

LOA D 5 U B FRO M "M )' _ 5 OJ to S : H P:1 8 :1 5 , 7 (I (I , 1 " 
LOADSUB Fred FROM Name$ 
LOADSUB FNConvert$ FROM "STRFUNCTS" 

LOCAL 
This statement returns all specified devices to their local 
state. 

LOCAL @OI)M 
LOCAL 728 
LOCAL Isc 

LOCAL LOCKOUT 
This HP-IB statement sends the LLO (local lockout) mes­
sage. which prevents local (front panel) control of devices in 
the remote state. 

LOCAL LOCKOUT 7 
LOCAL LOCKOUT Isc 
LOCAL LOCKOUT @Hpib 

LOG 
This fUnction returns the natural logarithm (base e) of the 
argument. See LGT, 

Time=-l * Rc *LOGIVolts/Emf) 
PR I NT "N a t u r alIa g of" i Y i " =" i LOG ( Y ) 
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LOOP 
Thi s constrLlct d ... tllw~ it I(H)p \\nlrh I, rl'pl'iHed until the ex · 

pression in lin I-:::\IT IF ~till<!llll'nt is CVlIluilted as true (non · 

zero) TI1l'rc mcH.' be illl~' numhcr o f EXIT IF statements. but 

the~' must be at the Silme Ilesting level as the LOOP state · 
ment 

550 
5GI) 
57 0 
580 

.590 

LOOP 
Test=RNO-.5 

E:: I T 1FT est '., • a 
CALL 5 i rT11J 1 at e 

END LOOP 

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

LORG New_lorg 
IF Y>Limit THEN LORG 3 

3 6 9 

+ + + 

() ill 0+ 
1 ~ 7 

+ + + 
LWC$ 
Minimum requirement AP2.0. This function returns a string 
formed by replacing any lowercase characters with their cor­

responding uppercase character. 

Lower $ =LWC$(Mixed$) 
IF LWC $ (Answer $ )=l y " THEN True_test 
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M 
MASS STORAGE IS 
This statement specifics the system milSS storagl! device It 
ma)' be abbreviated as M 5 I when typed from the keyboard 
Note that some device (vpe specifiers work for more than 
one model of disc drive . 

MASS STORAGE IS " :INTER NAL" 
MASS STORAGE IS " :HP9895, 7(1(1,1" 
MASS STORAGE IS Msus$ 

Minimum requirement AP2 . 1: 

MASS STORAGE IS " :BUBBLE,3 (1" 
MASS STORAGE IS " :MEMORY, (I ,2" 

Minimum 
Requirement Device Types Added 

BASIC l.0 INTERNAL (no device selector) 

BASIC 2.0 INTERNAL (with device selector) 
HP9895 
HP82901 
HP82902 
HP8290X 

AP2.0 CS80 
HP9121 
HP9133 
HP9134 
HP9135 
HP913X 
HP9885 

SRM2.0 REMOTE 

AP2.1 MEMORY 
BUBBLE 
EPROM 
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MAT 
MlT1ill1UIll lL'qUlrl'llll'l1t f\P2 (I Thi s ,til IL'rnl! Ilt I LlIl hi! U'il' to 

initialize ~tring and nUIlll!ric ,II r"1\.'5 . cop': qring ilnt! numeric 

a rra~'s . and pl!rform operat ions 011 numeric ilrr<ws 

MAT Ar rar= A ~ IRef+l / 3' 

MAT 5 t r 1 n 9 $ = I r;' P T $ I" ", 8 (I ) ) 

MAT Clon e = Parent 
MAT A= Arra y ! Arra y: 
MAT Vec tor= CSU MI Matrl N) 
MAT Ide n tit y= ION 
MAT In u erse= IN 1.I( Matrl N) 

MAT REORDER 
Minimum requirement AP2 .0 . This statement reorders ele ­
ments in an array according to th e subscript list in a vector. 

MAT REORDER Arra y BY Vector,Dime n sio n 
MAT REORDER Li n es$ BY New_order 

MAT SORT 
Minimum requirement AP2 .0 . This statement sorts an array 
along one dimension according to lexical or numerical order. 

MAT SORT Arra v (Tag,*, 
MAT SORT I.Ials(! ,*,3) '(2,*,5) DES 
MAT SORT Start_vec(*) TO End_vec 
MAT SORT String$(*,2)[!;3J TO Order 

MAX 
Minimum requirement AP2.0. 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. 

Biggest=MAX(Elements(*) 
PR I NT MA>« It e In! d 7 , Tot a 1/3 ) 
Res u 1 t = M A){( Floor, MIN ( C e iii n 9 , A r 9 U 11\ en t ) ) 
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Biggest=MAX(Elements(*) 
PR I NT MA>« It e In! d 7 , Tot a 1/3 ) 
Res u 1 t = M A){( Floor, MIN ( C e iii n 9 , A r 9 U 11\ en t ) ) 
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MIN 
Minimum requirement AP2 () Thi~ fUnCIiOTl returns a Vrllue 
equul to the leust value in the list of urguments Euch ele­
ment of an urra~' is considered a sepurate Ihllue 

Smallest=MIN I Eleme n tsl. ) ) 
PR I NT 1"1 I N I It e (.11 tl 7 ,T 0 t a 1/3 ) 

MOD 
This operator returns the remainder of a division . 

Remainder=Diuidend MOD DIvisor 
PRINT "S econds =" iTi(.le MOD GO 

MOVE 
This statement updates the logical pen position . 

MOI.IE 1 (I ,75 
MOl.' ENe )( t _)( ,N e )( t _ ;' 

MOVELINES 
Minimum requirement AP2.0 . This program editing state­
ment moves contiguous program lines from one location to 
another. If only one line identifier is specified. only that line 
is moved. See COPYLINES. 

MOVELINES 1200 TO 3250 
MOVELINES 10,aaO TO sao 
MOVELINES Labell ,Labe12 TO Label3 

N 

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

Inuert_flag=NOT Std_deuice 
IF NOT My_Job THEN Sleep 
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NPAR 
This functi on lI'tlll'l, Ihl ;lllllilll':' (If I' :rMrH!Il'r~ pc\ssed to 
the current sUhrrnUlill11 

IF NPAR 3 THEN l~tra 

Factors=NPAR -::: 

NUM 
This function returns the decimal value of the ASCII code of 
the first character in the argument. The range of returned 
va lues is 0 thru 255. 

Asc i i_ u al =NUMI Str ing $ ) 
A$[I;1]=CHR$ I NUMI A$ [IJ)+3::: ) 

o 
OFF CYCLE 
Minimum requirement AP2.0 . Th is sta te ment cancels event­
initiated branches previously defined a nd e nabled by an ON 
CYCLE statement. 

OFF CYCLE 

OFF DELAY 
Minimum requirement AP2 .0 . This s tatement cancels event­
initiated branches previously defined and enabled by an ON 
DELAY statement. 

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 
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OFF EOR 
Minimum TeqUiTenlL'nt t\PL II Thl~ "t,lteT1h'nt (elilcel, en'Il ' 
initiuted bran(hl'~ pn:,vlou51\.' dl'fil1'-'ti (lilt! L'l1c:1bl.,d 1,,_ ,111 (1\ 

EOR stMement 

OFF Eor;' @De "lce 
OFF EoR @Flle 

OFF EOT 
Minimum requirement AP2 ,O This SlcJleme111 cancels ""',,,nl 

initiated branches previou51~' defined and enabled b~' an 0:\ 
EOT statement. 

OFF EDT @De"lce 
OFF EDT @Flle 

OFF ERROR 
This statement cancels event-initiated brunches previousl~' 

defined and enabled by an ON ERROR statement. Subse­

quent errors are reported to the user in the usual fashion , 

OFF ERROR 

OFFINTR 
This statement cancels event-initiated branches previously 

defined by an ON INTR statement. 

OFF I NTR 
OFF I NTR 12 
OFF INTR Hpib 

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

keypresses are sent to the operating system in the normal 

manner. 

OFF KBO 
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OFF KEY 
This Sl(lte!!1ent l allcd~ pvent ifll'l;llen hr,lllches rre\.' . t u~lv 

de{jIH~d and en.1hl{'u b~.' (ln ON !<EY stiltell1ent Withuut AP. 
subsequent ~Dftkev presses ((lLise beeps With ,.In AP, the 

action of subsequent soft key presses depends upon the typ 

ing -aid definition~ , 

OFF hE'( 
OFF 1''[1' j 

OFF ~E Y Curr e n t_ ~ey 

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

OFF KNOB 

OFF SIGNAL 
Minimum requirement AP2.0 . This statement cancels event­
initiated branches previously defined and enabled by an ON 
SIGNAL statement. 

OFF SIGNAL 
OFF SIGNAL Sig_nUMber 

OFF TIME 
Minimum requirement AP2.0 . This statement cancels event­
initiated branches previously defined and enabled by an ON 
TIME statement. 

OFF TIME 

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

OFF TIMEOUT 
OFF TIMEOUT 12 
OFF TIMEOUT Hpib 
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ON 
This statement transfers progrilm exec utio n to o ne of seve ra l 
destinations selected by th e vcllu e o f the pOin te r 

ON )( 1 GOT 0 1 (I I) , 1 5 I) , 1 7 I) 
IF POlnt THEN ON POl n t GOSUB Fl rst . 

Second , TI11 r d , Las t 

ON CYCLE 
Minimum requiremen t AP2 .0 . This statement defines and 
enables an event-initia ted branch to be taken each time the 
speci fie d number of seconds has elapsed . 

ON CYCLE Seco nd s ,Prior i t y CALL Sub _n ame 
ON CYCLE Max_time RE COV ER Ba cKu p 
ON CYCLE 36 0 0,3 GO TO 12 1)1) 

ON DELAY 
Minimum requirement AP2 .0 . This statement defines and 
enables an event-initiated branch to be taken afte r the speci ­
fied number of seconds has elapsed . 

ON DELA Y Seconds ,Priorit y CALL S ub_ n ame 
ON DELA Y 3 GOTO 571 0 
ON DELA Y Max_time,a 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 I/O path. 

ON END @Source GOTO 500 
ON END @File RECOVER Next_file 
ON END @Path CALL Sub_name 

ONEOR 
Minimum requirement AP2 .0 . 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,Priorit y CALL Sub _ name 
ON EOR @Device GOTO 1500 
ON EOR @File,2 GOSUB Labell 
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ON EOT 
Minimum rl'qulll'1I1L'llt I\P:.! () This stiltL'ml'lIt d('hll"~ ,llld 
enables illl l'\'ent II1llidt.:J ill(lllch to bL' tilkl!1l when th e last 
b~,te is transferr ed h\' <l THAf\SFER stutL'lllent 

ONE 0 T @ Pat h , P rio r 1 t )' CAL L 5 1.1 to _ 1"1 a III e 
ONE 0 T @De" 1 C eGO T 0 1 5 (I (I 
ON EDT @F l I e,::' GoSUB L a to e 11 

ON ERROR 
This stat e m e nt de fines and e nables an event -initia ted b ranch 
which results from a trappable e rror. This allows you to write 
your own error handling ro utines. 

ON ERROR GoTo 12 00 
ON ERROR RECOVER Crash 
ON ERROR CALL Report 

ONINTR 
This statement defines an event-initia ted bra nch to be taken 
when an interface card generates an interrupt. The interrupts 
must be explicitly enabled with an ENABLE INTR state me nt. 

ON INTR 7 GoTO 500 
ON INTR Hpib,lj GoSUB Ser v ice 
ON INTR Isc ,Priorit )' CALL Su b_ n af'le 

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

ON KBD GOTO 150 
ON KBD,Priorit y GOSUB Labell 
ON KBD ALL RECOVER 880 
ON KBD ALL,3 CALL Sub_naMe 
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ON KEY 
This statement defines and enables an event initiated branch 
to be taken when a soft key is pressed 

ON h EY 0 GO TO 150 
ON hEY Numb er ,Prio r lt r GOSUB Labell 
ON hEY 10 LA BEL AS RECOVER 770 
ON hE Y 5 LABE L " Pri n t " , 3 CALL Report 

ON KNOB 
This statement defines and enables a n event -ini tiated branch 
to be taken when the knob is turned . See KNOBX. 

ON KNOB .1 GoTo 250 
ON K NOB Sec 0 n oj 5 ,p rio r it )· CA L L S OJ b _ n a 'II e 
ON KNOB 1 / 2,4 GoSUB Labell 

ON SIGNAL 
Minimum requirement AP2 .0. This statement defines and 
enables an event-initiated branch to be taken when a SIG­
NAL statement is executed using the same signal selector. 

ON SIGNAL Selector,Priorit y CALL S ub_ n ame 
ON SIGNAL RECOVER Trap 
ON SIGNAL 8 GoTo 770 

ON TIME 
Minimum requirement AP2 .0 . This statement defines and 
enables an event-initiated branch to be taken when the clock 
reaches a specified time. 

ON TIME Seconds,Priorit y CALL Sub_name 
ON TIME TIMEDATE+3GOO GoTo 144 0 
ON TIME Alarm,IS GoSUS Label3 

55 

ON KEY 
This statement defines and enables an event initiated branch 
to be taken when a soft key is pressed 

ON h EY 0 GO TO 150 
ON hEY Numb er ,Prio r lt r GOSUB Labell 
ON hEY 10 LA BEL AS RECOVER 770 
ON hE Y 5 LABE L " Pri n t " , 3 CALL Report 

ON KNOB 
This statement defines and enables a n event -ini tiated branch 
to be taken when the knob is turned . See KNOBX. 

ON KNOB .1 GoTo 250 
ON K NOB Sec 0 n oj 5 ,p rio r it )· CA L L S OJ b _ n a 'II e 
ON KNOB 1 / 2,4 GoSUB Labell 

ON SIGNAL 
Minimum requirement AP2 .0. This statement defines and 
enables an event-initiated branch to be taken when a SIG­
NAL statement is executed using the same signal selector. 

ON SIGNAL Selector,Priorit y CALL S ub_ n ame 
ON SIGNAL RECOVER Trap 
ON SIGNAL 8 GoTo 770 

ON TIME 
Minimum requirement AP2 .0 . This statement defines and 
enables an event-initiated branch to be taken when the clock 
reaches a specified time. 

ON TIME Seconds,Priorit y CALL Sub_name 
ON TIME TIMEDATE+3GOO GoTo 144 0 
ON TIME Alarm,IS GoSUS Label3 

55 



ON TIMEOUT 
This S t ll t t:i1h'I~! : '!:"." '.'- 1,,1':. Ml \2 vent II1l tiilted branch 
to be tclhl'll ".'1,,: 11:' 1 11I1h',)Ut occ urs o n the specified 
interfll ce 

o N T I ~1 E 0 U T -: . -J GOT 0 7 7 (I 

ON TIME OUT ! 'oc ,S e c on ds CALL Sub_naille 
ON TIMEO UT 1:,[ / : RECOVER Labell 

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

OPTION BASE 0 
OPTION BASE 

OR 
This operator returns a 1 or a 0 based on the logical inclu­
sive OR of the arguments. 

}{='( OR Z 
IF File_t ype OR Device THEN Process 

OUTPUT 
This statement outputs items to a specified destination. See 
IMAGE for specifier descriptions. 

OUTPUT 701 ;N umber,String $; 
OUTPUT @File;Arra Y( * 1 ,END 
OUTPUT @Random,Record USING Fmtl;Item(SI 
OUTPUT 12 USING " #,SA " ;B$[ 2 ;SJ 
OUTPUT Dest$ USING 110;A/l 000 ,VAL$(Resl, 
OUTPUT @Pri nter ;Ra nK ;Id;Name$ 
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p 
PASS CONTROL 
Minimum requirement I\P20 This st(ltement p(lsses Active 
Controller capabilit).' to a specified HP -IB device 

PASS CONTROL 719 
PASS CONTROL @Deuice 

PAUSE 
This statement suspends program execution. See CONT. 

PAUSE 

PEN 
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 GRAPH2.1. 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-color-mapped mode, only pens - 7 thru + 7 are 
used, and PEN 0 complements. 
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. I 
! 

PENUP 
This statellll'nt Idi, :11l' 1"','1 '11 I!ll' rUfI .?nt pl()ttinSj device . 

PENUP 

PI 
This functIon ll':urm 3 I ell :>l)L b::':~ ::'S9 71.). which is an 
approximate villul' fOI " 

Area=PI*RadlUS 2 
PRINT :: , :: * 2 "'PI 

PIVOT 
This statement specifies a rotation of coordinates which is 
applied to all drawn lines. but not to labels or axes. The 
current angle mode is used. 

P I'.)OT 30 
IF Special THEN PIVOT Radians 

PLOT 
This statement moves the pen from the current pen position 
to the specified X and Y coordinates. Plotting action is deter­
mined by the current line type and the optional pen control 
parameter. 

PLOT 20,80 
PLOT Next_x ,Next_ ~· ,Pe n_cent rei 

Pen Control 

Negative Even 
Negative Odd 
Positive Even 
Positive Odd 
Default 

Pen Action 

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

Minimum requirement GRAPH2. 1: 

PLOT Array(*> 
PLOT Shape( * ) ,FILL,EDGE 
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The plolting arral.! must be 2 column or :~ 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 

PLOTTER IS 

Col 3 Meaning 

<. - 2 like - 1 or - 2 
- 2 Pen up before move 
- I Pen down before move 
a Pen up after move 
1 Pen down after move 
2 Pen up after move 
3 Select pen 
4 Select line type 
5 Color value for FILL 
6 Start polygon with FILL 
7 End polygon 
8 End of array data 
9 No-op 
10 Start polygon with EDGE 
11 Start polygon wi FILL & EDGE 
12 FRAME 
13 Area pen select 
14 Color value for FILL 
15 Color value for FILL 

>15 Ignored 

This statement selects a plotting device. Device 

3 ," INTERNAL" (the CRT) is assumed unless a PLOTTER 

IS statement is executed. 

PLOTTER IS Oeuice,Id$ 
PLOTTER IS 705 ,"HPGL" 

Minimum requirement GRAPH2.0: 

PLOTTER IS 28," 88G27A ; US H'" 
PLOTTER IS 05 ,"88G27A;EURO STO" 

Minimum requirement GRAPH2.1: 

PLOTTER IS CRT,"INTERNAL";COLOR MAP 
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PLOTTER IS Oeuice,Id$ 
PLOTTER IS 705 ,"HPGL" 

Minimum requirement GRAPH2.0: 

PLOTTER IS 28," 88G27A ; US H'" 
PLOTTER IS 05 ,"88G27A;EURO STO" 

Minimum requirement GRAPH2.1: 

PLOTTER IS CRT,"INTERNAL";COLOR MAP 
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POLYGON 
t-linimum requirement GHAPH2 1. This statement draws all 
or part of a closed rcgulcH poil,'gon . 

POL YG ON RadIus .Total_sldes .Dra'.tn_sid e s 
POL YGON -51;:e.5 .FILL .EDGE 

POLYLINE 
t-.linimum requirement GRA PH2. 1. This statement draws all 
or part of an open regula r polygon. 

POLYLI NE Radi u s .Total _ s i des .Dra'.t n _sides 
PO LYLI NE - S i ze.5 

POS 
This function returns the first position of a substri ng within a 
string. 

Point=POS ( Big$,Little$) 
IF POS ( A$,CHR$(1 0 » THEN Li n e_e n d 

PPOLL 
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 BIT(PPOLL(@Hpib) ,3) THEN Respond 

PPOLL CONFIGURE 
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 711i2 
PPOLL CONFIGURE @D v miResponse 
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PPOLL RESPONSE 
Minimum requirement AP2 .0 . This statement defines the 
computer's response to a Parallel Poll on an HP -lB interface. 

PPOLL RESPONSE Isc;Seruice 
PPOLL RESPONSE @Hpib;l 

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

PPOLL UNCONFIGURE 7 
PPOLL UNCONFIGURE Device 
PPOLL UNCONFIGURE @Plotter 

PRINT 
This statement sends items to the PR[NTER [S device. See 
IMAGE for specifier descriptions. 

PRINT "LINE";NuMber; 
PR I NT A r ray ( *) , 

PRINT TA6XY( 1 Ii) ,Head$,TA6XY(Col,3) ,Ms!t$ 
PRINT Strin!t$[1,8] ,TA6(12) ,Result 
PRINT USING 12SlX,Y,Z 
PRINT USING "SZ.DD"lMoner 
PRINT USING FMt3lld,IteM$,Kilo!traMs/2.2 

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

PRINTALL IS 701 
PRINTALL IS Gpio 

Minimum requirement AP2.0 : 

PRINTALL IS 707lEOL My$ DELAY .S 
PRINTALL IS DevicelWIDTH 120,EOL Mv$ END 
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PRINTER IS 
This .,tiltl'II~~'llt "ilo' .: .. - :.'·' . .11 II, rnt1tlllg clevice for all 
PRI IT. C/\'I' ,llh! ! I· ... : ,~··tc 1',,'llb \vhirh rio not specify a 
destinntl(l11 r!.t' rl\i:~ II f.: IS de~'icl' IS 1 (the CRT) 
ilt power "11 <I 11 LI dill'! ~l '~\,';TCH /\ 

P R I N T E R I S '7 I} 1 
PRINTEf" IS GPIO 

Minimum requirement AP2 .0: 

PRINTER IS 707 ;EOL My$ DELA Y ,5 
PRINTER IS Deuice;WIDTH 120,EOL My$ END 

PROTECT 
This statement specifies the protec t code used on PROG. 
BOAT. and BIN files . 

PROTECT Name$,Pc$ 
PROTECT "Geo rge < X)':> : INTERNAL ,ll, 1" , " NEW " 

PROUND 
Minimum requirement AP2 .0 . This function returns the 
value of the argument rounded to a specified power-of-ten. 

Money=PROUNDIResult,-Z) 
PRINT PROUNDIQuantity,Decimal_place) 

PRT 
Minimum requirement AP2.0. This function returns 701. the 
factory -set device selector for an external printer. 

PRINTER IS PRT 
OUTPUT PRTiText$ 

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

PURGE Naflle$&:Msus 
PURGE ITEMP:INTERNAL,ll,l" 
PURGE IGeorg e ( PC ) " 

62 

PRINTER IS 
This .,tiltl'II~~'llt "ilo' .: .. - :.'·' . .11 II, rnt1tlllg clevice for all 
PRI IT. C/\'I' ,llh! ! I· ... : ,~··tc 1',,'llb \vhirh rio not specify a 
destinntl(l11 r!.t' rl\i:~ II f.: IS de~'icl' IS 1 (the CRT) 
ilt power "11 <I 11 LI dill'! ~l '~\,';TCH /\ 

P R I N T E R I S '7 I} 1 
PRINTEf" IS GPIO 

Minimum requirement AP2 .0: 

PRINTER IS 707 ;EOL My$ DELA Y ,5 
PRINTER IS Deuice;WIDTH 120,EOL My$ END 

PROTECT 
This statement specifies the protec t code used on PROG. 
BOAT. and BIN files . 

PROTECT Name$,Pc$ 
PROTECT "Geo rge < X)':> : INTERNAL ,ll, 1" , " NEW " 

PROUND 
Minimum requirement AP2 .0 . This function returns the 
value of the argument rounded to a specified power-of-ten. 

Money=PROUNDIResult,-Z) 
PRINT PROUNDIQuantity,Decimal_place) 

PRT 
Minimum requirement AP2.0. This function returns 701. the 
factory -set device selector for an external printer. 

PRINTER IS PRT 
OUTPUT PRTiText$ 

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

PURGE Naflle$&:Msus 
PURGE ITEMP:INTERNAL,ll,l" 
PURGE IGeorg e ( PC ) " 

62 



R 
RAD 
This sta tement ~cl"ch filtl!i1I1S tl~ till' lIlllt (,f ml',\SlJr(, fnr e;.; 
pressing ilnglc~ Sl't' [)E(; 

RAD 

RANDOMIZE 
This stateme nt selects iI seed fo r th e RND fun ction . 

RANDOMIZE 
RANDOMIZE Old_seed*PI 

RANK 
Minimum requirement AP2 .0 . This fun c tio n re turn s the 
number of dimensions in an array. 

Dimensions=RANK(Arra r $) 
IF RANK(A)=2 THEN PRINT " A is a fllatri)( " 

RATIO 
This function returns the ratio of the X hard -clip limits to the 
Y hard-clip limits for the current PLOTTER IS device . 

WINDOW O,10*RATIO,-10,10 
Turn=lIRATIO 

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

READ Number,Strin~$ 
READ Array(*) 
READ Field$[S,lSJ 
READ Itelrd 1 tl) tltelrd2 tl) tltelrd3 t1) 

READ LOCATOR 
Minimum requirement GRAPH2.0 . This statement samples 
the locator device without waiting for a digitize operation. 
See GRAPHICS INPUT IS. 

READ LOCATOR X_pos ,Y_pos 
READ LOCATOR X,Y,Status$ 
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READ IO 
This fUll c ti{ln Wdll-- 111\ 

register o n th." ~1'l'(I:l., tI II, : , ' 

U p per _ to ;' t e " R E h [ i I [1 r I:; F 1 'J ,14 : 

P R I NT " [;. e 9 1 5 t e r " ; I ; .. = " ; fi' c AD I 0 ( 7 1 I ) 

REAL 
This statement reserves storage for floating pOint va riables 
and arrays , 

REA L ) ~ , y , Z 

REAL Arra y(- 128:12 7 /1S ) 

Minimum Requirement AP2.0 : 

REAL Buf(l OO) BUFFER 

RECTANGLE 
Minimum requirement GRAPH2 . 1. Th is state men t d raws a 
rectangle . 

RECTANGLE Width/Height 
RECTANGLE a,-6,FILL,EDGE 

RED 1M 
Minimum requirement AP2 .0 . This statement changes the 
subscript range of previously dimensioned arrays. 

REDIM Arra y (New_Iower:New_ upper) 
REDIM String $ (A,B,C) 

REM 
This statement allows comments in a program. 

100 REM 
190 
200 Info=O 

PrOgraf,1 Title 

! Clear flag b y te 
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REM OTE 
Th is stil tl'llwnt plurc:- 1-1 1> IH dl'vlces hilV In Y remo te local 
capil bili tic5 ill l l) the n'Jnllk stat ,> 

REMOTE 7 1:: 
REMOTE Del'lce 
REMOTE @HPlb 

REN 
This command renumbers the lines in a program. The de ­
fau lt for both paramete rs is 10. 

REN 1000 
REN 100 , 2 

Minimum requ irement AP2 .0 : 

REN 281 r1 IN 280 ,Labe 12 

RENAME 
This statement changes a fi le's nam e in a mass storage 
media 's directory. 

RENAME "TEMP ( pc ) " TO " FINAL " 
RENAME " OLD:INTERNAL,lj,l " TO " NEW " 
RENAME Name$&Ms us$ TO Temp$ 

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(Param ) 
790 Param=Param*Sca1i n g 
800 UNTIL Param >Maxim um 
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REQUEST 
~llIllll1l1lll lI'qllll<'rlH'ld I\I>:~ \1 1'11- ~1""''''''111 :- llso,d til ~l'nd 
<I ",'1'\'1(,' 1\l''1lll'« ,"1\\.)) 'lll (Ill HI' II~ \<.111 '11 III" (I)mputl'r IS 

1l01l <lctIV,' ct)lltr()I!L'1 r'l 11'qllL'st "'-'I\'I(l' . Ill.' "'''P'JllSI' must 

h.H'l' hit () ~ct 

P E QUE S 1 I ~ c ; Pes F G r. s e 

REOUEST @~Plb;Blt_5+Blt_O 

RE-SAVE 

= 

Th is s ta te me n t c re ates a n ASCII fil e a nd cop ies p rogra m _ 

lines as strings into that tile. If the specified file already ex ­
ists , the old entry is purged aft e r th e new fil e is successfull y 
saved. 

R E - S A 10 ' E F i 1 e $ , Fir 5 t _ lI n e , Las t _ lI n e 
RE-SAl.JE "George" 

RE-SAloiE "TEMP:INTERNAL,lj,l " ,Labell 
R E - SAlol E N a '" e $ &, M 5 1.1 5 $ , 1 , S 0 r t 

RESET 
Minimum requirement AP2 .0 . This statement resets an inter· 
face or the pointers of either a mass storage file or a buffer. 

RESET 20 
RESET Hpib 
RESET @6lJffer 

RESTORE 
RESTORE specifies which DATA statement will be used by 
the next READ operation. 

RESTORE 
RESTORE Third_array 
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RE-STOHE 
Thl~ 't<lkllh'loi I,' II, . t,j" 1';,: ,t'·I'" "1111"1 .llt 11111'111<11 

forn1 (,f th\.' i~,\I"Ijl ':"Ii'rl"'1 I' '1'11(~' 11111dl\; prl)'iTdlll";'. f,r 

tVPIl1':j did lw\. ,\,';111;11' ,:1' It II,.. 'p," dl",1 fll,' .,11,·",1<.' I',:r-h 

the old "11'11.' I' flt'!'J",i ,1itl.'l IIi<' 111'\1 {til'!', -U( 1",.,!ldl\. 
stored IThe c'I1i1: liP ,1Ipplil·d hlll,H\. pl!)~rdrn \'. hit II (.,n h,' 
stored is PHYHEC I 

R E - STORE N illli E' * 11 M 5 '.I 5 t 

RE-SToRE "TEMP : INTERNAL .f!.\" 
RE-SToRE BIN "PHYREC PC " 

Minimum re quiremen t AP2 .11 

RE-STORE I\ EY "AIDS" 

RESUME INTERACTIVE 
This state m e nt resto res th e normal !uT1ctions o! a n ~: progra m 
control ke ys pre vio u sly deac tivated b~1 S US PEND IN ­

TERACTIVE. 

RESUME INTERACT IV E 

RETURN 
This statement returns program e xecution to the line follow­

ing the invoking GOSUB. The keyword RETURN is also 

used in user-defined functions (see DEF FN). 

RETURN 

REV$ 
Minimum requirement AP2,O. This function returns a string 
formed by reversing the sequence of characters in the argu ­
ment. 

Reuerse $ =REV $ CForward$) 
Last_blanl(=LENCA$)-POSCREI.'$CA$) t" ") 

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

Percent=RND*lOO 
IF RND < .S THEN Casel 
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ROTATE 
This function Il'tll,I ' \1 ', 
obtained b~' shifllll11 :', ', ' """, ':lldll',f) r)f th~ 

argument the llul:lI'~'1 ' I !,: I' '. :,11'1 '·'.'lltlpd The shift IS 

performed with \l'ldl'i'!","'" ,\ 'I'.":~.I;IV'-' PO"':lfJll p"rilmeter 
causes a left s~dt :\1'0 ,.~'L' '1" :Ii T 

New _ war .j = ROT ATE ; 0 1 ,:J _ I,' a r.j ' ::: ) 
O=ROTATE (Q,Pl ace5 ) 

RPLOT 
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). 

RPLOT 10.12 
RPLOT Rel_x ,Rel_/' ,Pen_cant ral 

Minimum requirement GRAPH2.1: 

RPLOT Arr,li'(*) 
RPLOT Shape(*) ,FILL,EDGE 

RPT$ 
Minimum requirement AP2.0. This function returns a string 
formed by repeating the argument a specified number of 
times, 

PRINT RPT$("*" ,80) 
Center$ =RPT $ (" II ,(Right-Left-Length)/Z) 

RUN 
This command starts program execution at the specified line, 
If no parameter is specified, the program starts at the begin ­
ning. 

RUN 
RUN 10 
RUN Part2 
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s 
SAVE 
This st<l temcnt Crt'Cl tCS <In I\ SCl I fill! iJnd cop ies program 

lines as strin gs in to thnt ii iI.' 

5 A '.I E F i 1 e $ , F 1 r 5 t _ li n e , L iI 5 t _ 1 1 r, e 

5A '.l E "1.JHALE5 " 
5 A'.l E "TEMP : INTERNAL,Lj,I" ,Lilbell 

5A '.' E Na ", e$ &MslJs $ , 1 ,50 rt 

SC 
Minimum requirement AP2.0. This fun ction re turns the in ­
terface select code associated with an I/O pa th name. 

I n terface=5C ( @De ui ce l 
Dri u e_isc=5C ( @File l 

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 al1 variables , including those in 
COM. Most internal parameters in the computer are reset to 
power-on values by this command. 

Minimum requirement AP2.0 : 

SCRATCH KEY 
SCRATCH KEY 2 

This clears the typing-a id definition of all softkeys or the 
~ selected softkey. 
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5A '.l E "1.JHALE5 " 
5 A'.l E "TEMP : INTERNAL,Lj,I" ,Lilbell 

5A '.' E Na ", e$ &MslJs $ , 1 ,50 rt 
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1 
SELECT ... CASE 
Till, L(IIl'tIU( t 1'1\ '\ 1,1." 

~lrllll 'l'~l1ll'llt (11"'(' 11 'I ,'II" ' "' " 

50 0 SELECT ~ t r.' ]l 

5 1 (I CAS E ',' T [J ,~, 

5:0 GOSUE Dl~lt5 

G3(l CASE"; " 
G II (l G 0 SUB D!: 1 1 I" 1 t e r 
5Se) CASE CHR 'J, (3:) , CHR $ { l:GI 
GGe) GOSUB Control_chr 
G70 CAS E ELS E 
G8 e) GOSUB Ig n ore 
G9 0 END SELECT 

SEND 
This statement sends messages to an HP ·IB. 

SEND 7jUNL MTA LISTEN 1 DATA " HELLO " END 
SEND @HpibjUNL MLA TALK Prlme CMD 2ll+128 

CMD - The following expressions are sent as bytes with 
ATN true . 

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

TALK - FollOWing expression sent as talk address (ATN 
true) . 

UNT - Sends untalk command (ATN true). 

LISTEN - FollOWing expression(s) sent as listen address 
(ATN true) . 

UNL - Sends unlisten command (ATN true) . 

SEC - FollOWing expression(s) sent as secondary address 
(ATN true) . 

MTA - Sends my talk address (ATN true) . 

MLA - Sends my listen address (A TN true) . 
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SET ECHO 
MIllllllUrll lI'qu l l l'ml l l l I ,}, /\('f I:~ I I Tf l1~ ~ 1 .l 1" l l1"111 ,, 'I_ <111 

echo 10 Ihl' ~IW ll t l l ·d illl cltl " l l ":1 Ih ,' I LJrI"11 1 ( ' l.<flTI.R 1'-. 

device 

SET ECHO ::._ lo c atJon. ,' _l o<: iltI OI. 

SET ECHO \ 0 0 0 .:: 00 

SET PEN 
Minimum requirement GRAPH2 1 This ~tatement defines 

the color of one or more entries in the color map Any pixels 

already drawn with the specified pen are changed to Ihe new 
color. The following table shows HSL values for the default 

color map entries. 

SET PEN P_nuIII COLOR Hue ,Sat urate ,LU/IIlnOU5 

SET PEN Selector INTENSITY Red ,BllJe ,Green 
SET PEN Start_pe n COLOR Hsl_ilrra ¥ ( * > 

SET PEN 2 INTENSIT Y Ll/15,1/15,9/15 

Pen Color Hue 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 1 
6 Blue .67 1 1 
7 Magenta .83 1 1 
8 Black 0 0 0 
9 Olive Green .15 .75 .80 
10 Aqua .44 .75 .68 
11 Royal Blue .75 .36 .64 
12 Maroon .95 .65 .78 
13 Brick Red .04 .80 1 
14 Orange .08 1 1 
15 Brown .08 .70 .85 

SET TIME 
This statement resets the tlme-oC-day given by the real -time 
clock. 

SET TIME 0 

SET TIME Hours*3GO O+ Minutes*GO 
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TllI~ ~til;"':' .)I.Il ,' "l!c0nds (time and day) 
gIVt?1"': t.,\. :t", 'I .: ·irl~' ,II-I\, j; 

SET TI M [L~T~ . i~E~A T E ~8Ga OO 

SET T I l"l E Co H T ~ S t I il), <1 P _ 1', '.I III to e r 

SGN 
This fun ctr o n re turns I if the a rgument is posi tive . 0 if it 

equals zero . and - 1 if it is nega tive 

Ro ot=S GN CXI *SOR I ABS IXII 
Z=2.P I *SGN C'(1 

SHIFT 
Th is funct ion 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 
wraparound . A negative position parameter causes a left 
shift. Also see ROTATE. 

Ne l,Lword=SHIFTIOld_word ,-2 1 
M a 51; = SH 1FT I 1 , Pas i t i on 1 

SHOW 
This statement is used to define an isotropic current unit-of­
measure for graphics operations. 

SHOW -5,5,01100 
SHOW Left ,Ri ght ,Botto"r ,Top 

SIGNAL 
Minimum requirement AP2.0 . This statement generates a 
software interrupt. See ON SIGNAL. 

SIGNAL Selector 
SIGNAL 3 

SIN 
This function returns the sine of the angle represented by the 

argument. 

Sine=SIN(Angle) 
PRINT "Sine of";Theta;"=";SINITheta) 
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SIZE 
Minim um r~ql1ll~IllL'111 /\!-'l [) Thl, luncll<Jn rl'turm Ih,_' 

number of eleml'nl" 111 C\ clII1Wll~¥)ll (d <Ill ,lIr,ll.! 

Total _wo rd s=SI:E(Wordsl.1 I 

Upperbound(: )= BASE (AI .: ) t SI:E(AI ,: '-i 

SPOll 
This funct ion returns all inleUl.'r C(J lltilll1ing the serial poll re 
sponse from the addressed device 

Stat=SPOLL (71)7) 
I F SPOLL(@Oe " lce ) THEN Respond 

SQR 
This function returns the square root of the argument 

Amps =SOR ( Watt s / Ohms ) 
PRINT " S., u are r oo t of" i :-: i "=" iSOR (::) 

STATUS 
This statement returns th e contents of I/O path or in terface 

status registers. 

STATUS 1 i ){ pos , '( po s 
S TAT U SIs c , Reg i s t e r i '.' a l l , '.J a 1 2 , '.' a 1 3 
STATUS 1,9iScree nwidth 
STATUS @File,5iRecord 

STOP 
This statement terminates execution of the program. 

STOP 

STORE 
This statement creates a file and stores either an internal 
form of the BASIC program, normal binary programs, or 
typing-aid definitions into the file . (The only HP-suppied 
binary program which can be stored is PHYREC.) 

STORE NaMe$~M5u5$ 
STORE "TEMP:INTERNAL,Q,l" 
STORE BIN "PHYREC <pc >" 

Minimum requirement AP2.0 : 

STORE KEY "AIDS" 
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th e 5 u bp r ()~ I '"11 - !,"I,',,1 1""',' ,"".- ',1'1>, ·ld'III'''j l .lJll' 

mu ;; t follCl H till' 111,11111'1' I'll 1'\1 ' I. ',,[) ·, ',, ·,·ill , '1: III ! Illu-t h' 

term illcltl'd h' d ~ Ll 13 E \ P ':.I;,·rl~'·I,' "l'" l :\i.i 

SUB Par s e (S trl ",, ! i 

SUB Proce ss 
SUB T ran s for Itl ( @ P r 1 1', t e r ' I N T E G ER A r r ii, ( ... ) • 

OPTIONAL Te x t$ ) 

Minimum requirement AP2 () 

SUB Extract(Buff$ BUFFER,Pol n ter ) 

SUBEXIT 
This statement ma\.-' be used to return from a SUB subpro­
gram at some point other than the SUBEND statement. 

SUBE:: I T 
IF Done THEN SUBEXIT 

SUM 
Minimum requirement AP2 .0 . This function returns the sum 
of all the elements in a numeric array. 

To tal = SUM (A r r a }' > 

PRINT SUM(S~uares> 

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

SUSPEND INTERACTIVE 
SUSPEND INTERACTIVE,RESET 

SYMBOL 
Minimum requirement GRAPH2 .1. This statement allows 
labeling with user-defined symbols. 

SYMBOL My_char(*) 
SY MBOL LO!1o( * > ,FILL,EDGE 
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SYSTEM PRIORITY 
Minimum requirl'l1ll' nl /\I':! () Thl~ ~t,lll'l1H'nl ',"1'- tlIC! ,I;q"m 

prionll.l 10 (~ ~pL'ciill'd 1"\'l'1 

S Y S T HI P f;' I 0 f;' IT ', 1 9" e 1 

SYSTEM PRIORIT' IS 

SYSTEM$ 
Minimum requirement I\P2 () Thl~ funcliuTl return~ a <;trin9 

containing system status and configuration mfmmation 

Me 'II 0 r \' = I.' A L ( S '( S T E M $ ( " A '.' A I LA E L E t1 E M 0 R ',' " ) ) 
I F S Y S T E M $ ( "T RIG MOD E " ) = " R AD" THE N R il ,j 1 il n 

The following requests are allowed. 

AVAILABLE MEMORY 
CRTID 
DUMP DEVICE IS 
GRAPHICS INPUT IS 
KEYBOARD LANGUAGE 
LEXICAL ORDER IS 
MASS MEMORY 
MASS STORAGE IS 
MSI 

TAN 

PLonER IS 
PRINTALL IS 
PRINTER IS 
SERIAL NUMBER (need AP2.1) 
SYSTEMID 
SYSTE~I PRIORITY 
TRIG MODE 
VEHSION: BASIC 

T 

This function returns the tangent of the angle represented by 
the argument. 

Tan!1ent=TAN(An!11e) 
PRINT "Tangent of" i2i"=" iTAN(Z) 

TIME 
Minimum requirement AP2 ,O. This function converts a for­
matted time-of-day string into a numeric value of seconds 
past midnight. 

Seconds=TIME(T$) 
SET TIME TIME("8:37:30") 
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TIME$ 
Minimum requil l'lI1l'n: _\r',' , " :01' ,'II!) II ",nverts the 
number of second~ P,ht ;.';, in :. ".; ""'" " ,.t rlJq Il!presr~n ting 

the formatted time ni d.,', ; i if-! r<i\; ::-> ~I 

P R I NT" I tI S ..; 1 lri [ ' ~ , T I ;'\ f [) AlE ) 

I F I) A L ( TIM E 'f, ( T 1 )) 1 7 THE NOt I e r t 1 1,1 e 

TIMED ATE 
This function returns the current value of the real , time clock, 

Elapsed= TIMEDATE-TO 
DISP TIMEDATE MOD BGQOO 

TRACE ALL 
This statement allows tracing program flow and variable 
assignments during program executio n, Trace output is sent 
to the system message line and (if PRlNTALL is on) to the 
PRINT ALL device, 

TRACE ALL Sort 
TRACE ALL Labell ,Label2 
TRACE ALL l500,2Q50 

TRACE OFF 
This statement turns off all tracing activity, 

TRACE OFF 

TRACE PAUSE 
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, 

TRACE PAUSE 
TRACE PAUSE 530 
TRACE PAUSE Loop_end 
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TRACK 
Minimum requirement GRAPH2.0 This statement enables 
or disables tracking of the current locator position on the 
curre n t display dev ice . See GRAPHICS INPUT IS und 
PLOTIER IS. 

TRA CK Dis p la y IS ON 
TRAC K 708 IS OFF 

TRANSFER 
Minimum requ irement AP2 .0 . This sta tement initia tes unfor ­
matted 1/0 transfe rs. which ca n ta ke place conc urre ntly with 
continued program execut ion. Eve ry TRANSFER needs a 
buffer as either its source or its destination (but not bo th!. 

TRANSFER @De u ice TO @B uff 
TRANSFER @Buff TO @FileiCONT 
TRANSFER @So u rce TO @B uf f l' iDELIM "/" ,END 
TRANSFER @F TO @BiRECORDS 12 ,EO R( CO UNT 8 ) 

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

TRIGGER 712 
TRIGGER Device 
TRIGGER @Hpib 

TRIM$ 
Minimum requirement AP2 .0 . This function returns a string 
formed by stripping all leading and trailing blanks from the 
argument. 

Le ft $ =TRIM $ (1I center ") 
Cl e an $ =TRI M$ (User_input $ ) 
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u 
UPC$ 
Minimum requiren1('n t ."' I'~ () This fUllc tl()n Il'tunl~ , I stri ng 
formed by r eplaci n~ anv luwl'rcilSl' chMcl(teh with the cor 
respo nding uppe rcase charilc tc rs. 

Capita!$ =UPC$ ( MI MeJf ) 
IF UPC$ ( Yes$)= "Y" THEN Tr lJ e _ te st 

v 
VAL 
This function converts a string expression into a nume ric 
value. 

Day='.1AL(Date$) 
IF VAL(Response$) ( O THEN NegatI v e 

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$;VAL$(Cursor-l) 
Specia!$=Text$&VAL$(Number) 

VIEWPORT 
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. 

VIEWPORT 0,35,50,80 
'.1IE~IPORT Left ,Ri ght d30ttofrl,Top 
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w 
WAIT 
This sta tellH'nt will ,',111"<' the compuler In Welil <.lrpmXITT1at!! 
Iy the number of secolld~ 5pe(ified hefore exeCli tiTl<] the Tle:.;t 

statement. 

lolA IT 3 
WAIT Seconds /2 

WAIT FOR EOR 
Minimum requirement AP2 .0. Th is s tatement waits until an 

end -of-record event occurs during a TRANSFER on the 

specified 1/0 path . 

WAIT FOR EoR @File 
WAIT FOR EoR @De u ice 

WAIT FOR EOT 
Minimum requirement AP2 .0. This statement waits until the 

TRANSFER completes on the specified 110 path . 

WAIT FOR EDT @File 
WAIT FOR EDT @De uice 

WHERE 
Minimum requirement GRAPH2 . 1. This statement returns 

the current logical position of the pen. 

WHERE ::_pos ,'(_pos 
WHERE X ,'(,Status$ 

WHILE 
This construct defines a loop which Is repeated until the ex­
pression In the WHILE statement evaluates to false (ze ro ). 

330 WHILE Size ) =MiniMuM 
3ao GDSUB Process 
350 Size=Size/Scaling 
380 END WHILE 

79 

w 
WAIT 
This sta tellH'nt will ,',111"<' the compuler In Welil <.lrpmXITT1at!! 
Iy the number of secolld~ 5pe(ified hefore exeCli tiTl<] the Tle:.;t 

statement. 

lolA IT 3 
WAIT Seconds /2 

WAIT FOR EOR 
Minimum requirement AP2 .0. Th is s tatement waits until an 

end -of-record event occurs during a TRANSFER on the 

specified 1/0 path . 

WAIT FOR EoR @File 
WAIT FOR EoR @De u ice 

WAIT FOR EOT 
Minimum requirement AP2 .0. This statement waits until the 

TRANSFER completes on the specified 110 path . 

WAIT FOR EDT @File 
WAIT FOR EDT @De uice 

WHERE 
Minimum requirement GRAPH2 . 1. This statement returns 

the current logical position of the pen. 

WHERE ::_pos ,'(_pos 
WHERE X ,'(,Status$ 

WHILE 
This construct defines a loop which Is repeated until the ex­
pression In the WHILE statement evaluates to false (ze ro ). 

330 WHILE Size ) =MiniMuM 
3ao GDSUB Process 
350 Size=Size/Scaling 
380 END WHILE 

79 



'I 
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WINDOW 
This sta tement is lI!-l', I tf' -1 ,°1 :1"_' :.1' ,~nt~f)t10ptC curren t unit ­

of-measure for grill'hio-s lJrJL: td: I')!l ... 

WIN D D W - 5 , 5 ,(I , 1 (J () 

WINDOW L e ft , Rl ght. ,Bilttoln ,Top 

WRITEIO 
This statement wri tes an integer representation of th e regis ­

ter-data to the specified hardware register on the specified 

interface. 

WRITEIO 12,O;Set_pctl · 
WRITEIO Isc ,Register;Reg_data 

x 
XREF 
Requires AP2 .0 or XREF2 .1. This command produces a 

cross-referenced listing of the identifiers in a program or sub­

program. 

}(REF 

XREF #PRT 
}(REF #7 01 ;FNUse r$ 
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I/O Path Status 
and Control Registers 

Example Statements 

5 TAT U 5 @ Pat h ,R e !iI 1St e r ; I) ;} r 1 a to 1 e 

CON T R 0 L @ Pat h ,R e g 1st e r ; I) a 1 '.I e 

For All 110 Path Names: 

Status Register 0 

Returned 
Value Meaning 

o 
1 
2 
3 

Invalid 1/0 path name 
1/0 path name assigned to a device 
1/0 path name assigned to a data file 
110 path name assigned to a buffer 

110 Path Names Ass igned t o a Device: 

Status Register 1 
Status Registe r 2 
Status Register 3 

Interface select code 
Number of devices 
1st device selector 

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

110 Path Names Assigned to an ASCII File: 

Status Register 1 
Status Register 2 

Status Register 3 
Status Register 4 
Status Register 5 
Status Register 6 

File type = 3 
Device selector of mass storage 
device 
Number of records 
Bytes per record = 256 
Current record 
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 
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I/O Path Status 
and Control Registers 

Example Statements 
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File type = 3 
Device selector of mass storage 
device 
Number of records 
Bytes per record = 256 
Current record 
Current byte within record 
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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 

81 
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Status Register 5 
Control Register 5 

Status Register 6 
Contro l Register 6 

Sta t us Register 7 
Control Register 7 

Status Register 8 
Contro l Register 8 

CUIl!.l!)1 I,', Il l \! 
~I.'I ( (I I I L'1l1 'I ".' 'I '. ~ 

CUrt('I;1 h.I I ' 1': :i,·I' "'('oId 
Spl ClI IIl'llt b':t.' \ \ '1111111 r.!cr>!d 

EOf r(' cco rd 
Sel EOI- tl'WI d 

Bytl' within EOf recorel 
Set byte v . .'ithin EOF Il'cord 

I/O Path Na m es Assig ned to a Buffer: 

Status Reg iste r 1 Buffe r type ( 1 = named . 
2 = unnamed) 

Status Registe r 2 Buffer size in bytes 

Status Register 3 Current fill po inte r 
Control Register 3 Set fill pointe r 

Status Registe r 4 Current number o f bytes in buffer 
Control Register 4 Set number of bytes 

Status Registe r 5 Current empty pointer 
Control Register 5 Set empty pointer 

Status Registe r 6 Interface select code of inbound 
TRANSFER 

Status Register 7 Interface select code of outbound 
TRANSFER 

Status Register 8 If non-zero, inbound TRANSFER is 
continuous 

Control Register 8 Cancel continuous mode inbound 
TRANSFER if zero 

Status Register 9 If non -zero. outbound TRANSFER 
is continuous 

Control Register 9 Cancel continuous mode outbound 
TRANSFER if zero 

Status Register 12 Total number of bytes transferred by 
last Inbound TRANSFER 

Status Register 13 Total number of bytes transferred 
by last outbound TRANSFER 
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Status Register 5 
Control Register 5 

Status Register 6 
Contro l Register 6 

Sta t us Register 7 
Control Register 7 

Status Register 8 
Contro l Register 8 

CUIl!.l!)1 I,', Il l \! 
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I/O Path Na m es Assig ned to a Buffer: 
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Status Registe r 2 Buffer size in bytes 

Status Register 3 Current fill po inte r 
Control Register 3 Set fill pointe r 

Status Registe r 4 Current number o f bytes in buffer 
Control Register 4 Set number of bytes 

Status Registe r 5 Current empty pointer 
Control Register 5 Set empty pointer 

Status Registe r 6 Interface select code of inbound 
TRANSFER 

Status Register 7 Interface select code of outbound 
TRANSFER 

Status Register 8 If non-zero, inbound TRANSFER is 
continuous 

Control Register 8 Cancel continuous mode inbound 
TRANSFER if zero 

Status Register 9 If non -zero. outbound TRANSFER 
is continuous 

Control Register 9 Cancel continuous mode outbound 
TRANSFER if zero 

Status Register 12 Total number of bytes transferred by 
last Inbound TRANSFER 

Status Register 13 Total number of bytes transferred 
by last outbound TRANSFER 
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00 
~ 

Status Register 10 
Most Significant Bit 

Bit7 Bit6 Bit5 Bit 4 

o TRANSFERITRANSFER ITRANSFER 
Active Aborted Error 

Value = 1281 Value = 64 1 Value = 32 1 Value = 16 

Status Register 11 
Mosl S,gnof,cant Bit 

Bit 7 Bit6 

0 
TRANSFER 

Active 

Value = 128 Value = 64 
--

Bit 5 Bit 4 

TRANSFER TRANSFER 
Aborted Error 

Value = 32 Value = 16 

Bit 3 

Device 
Termination 

Value = 8 

Bit 3 

Device 
Termination 

Value ~ 8 

Bit 2 

Byte 
Count 

Value =- 4 

Bit 2 

Byte 
Count 

Value - 4 
I 

Inbound Termination 

Bit 1 

Record 
Count 

LeaSI Slgnlflcanl 011 

I Bit 0 

I Match ! 

Value ~ 2 

I Charact~ 
I valu~ 1 ; 

Outbound Termination 
Lea~1 S,gl1d,Cilili 911 

- ---l 
Bit 0 

I 

Bit 1 I 
I 

Record I Count 

I 

o 
_ .. ~ _ _ J 

Value 2 I II 
! 

alue 

OJ 
:::l 
c.. 
n 
0_ 
:::l --­
r-+-O 
~ 

0-0 
-OJ 
::Or-+­
ro:r' 
'B. en 

C/'J ,..,.. 
r-+-OJ ro r-+­
~ C 
C/'J C/'J 
.-
(") 

° :::l 
r-+-

Status Register 10 
Most Significant Bit 

Bit 7 Bit 6 

0 
TRANSFER 

Active 

Value = 128 Value = 64 

Status Register 11 
Most Signll icant Bit 

Bit 7 Bit 6 

0 
TRANSFER 

Active 

Value = 128 Value = 64 

Bit 5 Bit 4 

TRANSFER TRANSFER 
Aborted Error 

Value = 32 Value = 16 

Bit 5 Bit 4 

TRANSFER TRANSFER 
Aborted Error 

Value = 32 Value = 16 

Bit 3 Bit 2 

Device Byte 
Termination Count 

Value = 8 Value ~ 4 

Bit 3 Bit 2 

Device Byte 
Termination Count 

Value = 8 Va lue - 4 

:; 

Inbound Termination 
Leasl Slgnlllcanl 0 ,1 

Bit 1 Bit 0 I 
I 

Record Match I 

Count Character I 
I --, 

Value ~ 2 Value 1 I 

I I 

Outbound Te rminat io n 
Lei.t ~ t SIgnifIcan t Bi t 

' -----1 
Bit 1 I Bit 0 

~---o---~ 

cou~ ______ J 

V alue 2 ! Value , 
~-- -~ -- --- -- ~ 



Keyboard i . . __ . ~ . . ~.:, 

and Contro1 ;;{{ ~ g!(.;u~ rs 
Example Stat emen ts 

5 TAT U 5 2, Reg 1 S t. e r ; :.: 0' j 1 J b 1 p. 

CONTROL 2,Re91ster;Va!ue 

Status Register 0 
Contro l 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 8 

Control Register 8 

CAPS LOC K flag 
Set CAPS LOCK if non-O 

PRINT ALL flag 
Set PRINTALL if non-O 

Undefined 
Undefined 

Undefined 
Set auto -repeat int e rval. If 1 th ru 
255 , repeat rate in milliseconds is 10 
times this value. 256 = turn o ff auto­
repeat. (Default at po wer -o n 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. ) 

Undefined 
Undefined 

Undefined 
Undefined 

Keyboard language jumper 
0 = US ASCII 
1 = French 
2 = German 
3 = Swedish/Finnish 
4 = Spanish 
5 = Katakana 
Undefined 
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5 = Katakana 
Undefined 

84 



00 
tTl 

Status Register 7 
Most Significant Bit 

Bit 7 Bit 6 

0 (} 

Value = 128 Value = 64 

Bil5 BII4 

INITIALIZE 

(} 
Timeout 
Interrupt 
Disabled 

Value = 32 Value = 16 

Control Register 7 (Set bit to disable) 
Most Significant Bit 

Bit 7 I BII6 I Bit 5 Bil4 

INITIALIZE 
Not Used 

Timeout 

Value = 1281 Value = 64 1 Value = 32 Value = 16 

BI13 

Reserved 
For Future 

Use 

Value = 8 

Bil3 

Reserved 
For Future 

Use 

Value = 8 

Bil2 

Reserved 
For Future 

Use 

Value = 4 

Bit 2 

Reserved 
For Future 

Use 

Value = 4 

Interrupt Status 
Leasl SIgnI fIcant BII 

Bil l Bit 0 I 
RESET Keyboara I 

Key and Knob I 
Interrupt Interru pt I 

I Disabled Disabled I 

Value -= 2 valu e~ 
.-~ 

Interrupt Disable Mask 
LeaSI Slgnlflcanl BII 

Bit 1 Bit 0 
! 

RESET Keyboard 
Key and Knob 

Value = 2 Va lue = 1 

00 
til 

Status Register 7 
Most Significant BII 

Bit 7 Bit 6 

0 Ii) 

Value = 128 Value = 64 

Bit 5 Bit 4 

INITIALIZE 

Ii) 
Timeout 
Interrupt 
Disabled 

Value = 32 Value = 16 

Control Register 7 (Set bit to disable) 
Most Significant Bit 

Bit 7 t Bit 6 I Bit 5 Bit 4 

INITIALIZE 
Not Used 

Timeout 

Value = 1281 Value = 64 1 Value = 32 Value = 16 

Bit 3 

Reserved 
For Future 

Use 

Va lue = 8 

Bit 3 

Reserved 
For Future 

Use 

Value = 8 

Bit 2 

Reserved 
For Future 

Use 

Value = 4 

Bit 2 

Reserved 
For Future 

Use 

Value = 4 

Interrupt Status 
Leasl SIgnI fIcant BIt 

Bit 1 Bit 0 

RESET Keyboara 
t 

Key and Knob I 
Interrupt Interrupt I 

I Disabled Disabled 
\ 

Va lue -= 2 valu~1 
.-~ 

Interrupt Disable Mask 
Least Slgnlflcanl BII 

Bit 1 Bit 0 l 
__ I 

RESET Keyboard 
Key and Knob 

Value = 2 Value = 1 
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Keyboard Status 
and Control Registers (cant.) 

Status Register 9 

Control Register 9 

Control Register 10 

Status Register 11 
Control Register 11 

Status Register 12 

Control Register 12 

Status Register 13 
Control Register 13 

1\ l'I./bflCl I cI CllIlf:'j11l \111 ,r. jUllIr,"1 If) 

thru Sl 

Undefined 

Undefined 

Reserved for future use 
Undefined 

" Pseudo-EOI for CTRLT ' fl ag 

Enable pseudo · EOI fo r CTRL -E if 
non-O 

Ka takana flag 
Set Katakana if non -O 
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Keyboard Status 
and Control Registers (cant.) 
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00 
"-l 

Status Register 10 
Most Significant Bit 

Bit 7 Bit 6 

0 0 

Value = 128 Value = 64 

Bit 5 Bit 4 Bil3 

0 0 0 

Value = 32 Value = 16 Value = 8 
-

State at Last Knob Interrupt 
Least Significant Bit 

I 
Bit 2 Bit 1 Bit 0 

I 

CTRL SHIFT 
0 Key Key 

Pressed Pressed 

Value = 4 Value = 2 Value = 1 

Status Register 10 
Most Significant Bit 

Bit 7 Bit 6 

0 0 

Value = 128 Value = 64 

Bit 5 Bit 4 Bit 3 

0 0 0 

Value = 32 Value = 16 Value = 8 

Bil2 

0 

State at Last Knob Interrupt 
Least Significant 8 11 

Bit 1 Bit 0 

CTRL SHIFT 
Key Key 

Pressed Pressed 

Value = 4 Value = 2 Va lue ~ 1 
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CRT Staiu'; 
and Control Hc~i:--:i.er5 

Example Stat ement s 

5 TAT U 5 1 IRe 9 1 S t E r ; '.' il r I il ~, i .' 

CON T R 0 L 1 IRe cj 1 S t e r ; I.' il I 'I P 

Status Register 0 
Control Register 0 

Status Register 1 
Cont rol Register 1 

S tatus Register 2 
Contro l Register 2 

Status Re gister 3 
Control Reg ister 3 

Status Register 4 
Control Registe r 4 

Status Register 5 
Control Register 5 

Current pnnt position (column ) 
Set print pOSition (column) 

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

Insert-characte r mode 
Set inse rt character mode if non -O 

Number o f lines "above screen" 
Undefined 

Display functions mode 
Set display functions mode if non -O 

Undefined 
Set default a lpha color: 

Value Result Value Result 

< 128 Error 140 Cyan 
128-135 Ignored 141 Blue 

136 White 
137 Red 
138 Yellow 
139 Green 

Status Register 6 
Control Register 6 

Status Register 7 
Control Register 7 

Status Register 8 
Control Register 8 

Status Register 9 
Control Register 9 

142 
143 

144-159 
> 159 

ALPHA ON flag 
Undefined 

GRAPHICS ON flag 
Undefined 

Magenta 
Black 
Ignored 
Error 

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

Screenwidth (number of characters) 
Undefined 
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CRT Staiu'; 
and Control Hc~i:--:i.er5 

Example Stat ement s 
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Status Register 10 Cursor -l'l1oble flog 

Control Register 10 Cursor cl1dble . 

Status Register 11 
Control Register 11 

Status Register 12 
Control Register 12 

() - curso r vi~lhle 
non -ll ~ cursor visihle 

CRT charitcler n13ppiny flag 
Disable CRT character mapping if 
110n-O 

I<ey 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 

89 
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Status Register 1 
Most Significant Bit -

Bit 7 Bit 6 

Interrrupts Interrupt 
Enabled Requested 

Value = 128 Value = 64 

Control Register 1 
Most Significant Bit 

Bit 7 Bit 6 

Device SRQ 
Dependent 1 = I did it 

Status o = I didn 't 

Value = 128 Value = 64 
'-----

Bit 5 
I 

Bit 4 

Hardware Interrupt 
Level Switches 

Value = 32 \ Value = 16 

Bit 5 
I 

Bit 4 
I 

Bit 3 Bit 2 

0 0 

Value = 8 Value = 4 

Bit 3 
I 

Bit 2 

Int errupt and DMA Status 
Least Significant Bit 

Bit 1 Bit 0 

DMA DMA 
Channel 1 Channel 0 
Enabled Enabled 

Va lue - 2 Value 1 
J 

Serial Poll Response Byte 
Least S"ln",cant B,' 

I 
Bit 1 ! Bit 0 

-l 
I 

Device Dependent Status 

Value = 32 1 Value = 161 Value = 8 I Value - 4 ! V-~Iue ~ 2 
1 

i Value 1 
I 

n(J) 
o QI :l _ 

- c: 
~;, 
::0 1':) 
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teo ~ ::3 
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\C 
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Status Register 1 
Most Slgnllicant Bit 

Bit 7 Bit 6 

Interrrupts Interrupt 
Enabled Requested 

Value = 128 Value = 64 

Control Register 1 
Most Significant Bit 

Bit 7 Bit 6 

Device SRQ 
Dependent 1 = I did it 

Status " = I didn't 

Value = 128 Value = 64 

Bit 5 1 Bit 4 

Hardware Interrupt 
Level Switches 

Value = 32 1 Value = 16 

Bit 5 1 Bit 4 1 

Bit 3 Bit 2 

" " 
Value = 8 Value = 4 

Bit 3 1 Bit 2 

Interrupt and DMA Status 
Least Signi ficant Bit 

Bit 1 Bit 0 

DMA DMA 
Channel 1 Channe l 0 
Enabled Enabled 

Value - 2 Value 1J 
S e rial Poll Response Byte 

Least S'qn,f,cant r:': 

1 Bit 1 ! Bft 0 
I 

Device Dependent Status 

Value = 32 1 Value = 16 1 Value = 8 1 Value - 4 ! V~lue ~ 2 

I -
I 

Va lue 1 I 

I -

n ~ 0 
:! ~ 
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Status Register 2 
Most Significant Bit 

Bit 7 Bit 6 

" 0 

Value = 128 Value = 64 

Control Register 2 
Most Significant Bit 

Bit 7 Bit 6 

0108 0107 
1 = True 1 = True 

Value = 128 Value = 64 

Bit 5 Bit 4 

" " 
Value = 32 Value = 16 

Bit 5 Bit 4 

0106 0105 
1 = True 1 = True 

Value = 32 Value = 16 

Bit 3 

Reserved 
For Future 

Use 

Value = 8 

Bit 3 

0104 
1 = True 

Value = 8 

Bit 2 

Handshake 
In 

Progress 

Value = 4 

Busy Bits 
Least Significant Bit 

Bit 1 Bit 0 

Interrupts 
TRANSFER 

In 
Enabled 

Progress 

Value = 2 Value = 1 
~ 

Para ll el Poll Response Byte 
Least Significant Bit 

Bit 2 Bit 1 Bit 0 

0 10 3 0102 0101 
1 = Tru e 1 = True 1 = True 

Value = 4 Value = 2 
I 

Value = 1 . 

Status Register 2 
Most Significant Bit 

Bit 7 Bit 6 

0 " 
Value = 128 Value = 64 

Control Register 2 
Most Significant Bit 

Bit 7 Bit 6 

0108 0107 
1 = True 1 = True 

Value = 128 Value = 64 

Bit 5 Bit 4 

0 0 

Value = 32 Value = 16 

Bit 5 Bit 4 

0106 0105 
1 = True 1 = True 

Value = 32 Value = 16 

Bit 3 

Reserved 
For Future 

Use 

Value = 8 

Bit 3 

DI04 
1 = True 

Value = 8 

Bit 2 

Handshake 
In 

Progress 

Value = 4 

Busy Bits 
Loast Significant Bit 

Bit 1 Bit 0 

Interrupts 
TRANSFER 

In 
Enabled Progress 

Value = 2 Value - 1 

Pa ra ll el Po ll Response Byte 
Least Significant Bit 

Bit 2 Bit 1 Bit 0 

DI03 DI02 DIOl 
1 = Tru e 1 = True 1 = True 

Value = 4 Va lue = 2 Value = 1 
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r-:l 

Status Register 3 
Most Signilicant Bit 

Bit 7 Bit 6 

System Active 
Controller Controller 

Value = 128 Value = 64 

Control Register 3 
Most Significant Bit 

Bit 7 

Not Used 

Bit 5 

0 

Value = 32 

Bit 5 

Controller Status and Address 
Least Significant Bit 

Bit 4 
\ 

Bit 3 
\ 

Bit 2 
\ 

Bit 1 
\ 

Bit 0 

Primary Address of Interface 

Value = 16 \ Value = 8 \ Value = 4 \ Value = 2 \ Value = 1 

Set My Address 
Least Significant B t --, 

Bit 4 Bit 0 I 

1 
Primary Address 

Value = 1 

Q) 

=' c.. 
n 
o 
=' ~:c 
O~ 
_I -~ t:C 
CO :r­tel IJ. 

-. ~ (J)tll 
~ r-+ 
ro c 
~ "" --n 
o 
=' r-+ 

Status Register 3 
Most Significant Bit 

Bit 7 Bit 6 

System Active 
Controller Controller 

Value = 128 Value = 64 

Control Register 3 
Most Significant Bit 

Bit 7 I Bit 6 

Not Used 

Bit 5 

" 
Value = 32 

I Bit 5 

Value = 1281 Value = 641 Value = 32 

Controller Status and Address 
Least Significanl Bit 

Bit 4 I Bit 3 I Bit 2 J Bit 1 I Bit" 

Primary Address 01 Interlace 

Value = 161 Value = 8 1 Value = 4 1 Value = 2 1 Value = 1 

Set My Address 
Least Slgnlflcanl B I 

1 1 1 1 

--, 
Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ! 

Primary Address 

Value = 161 Value = 8 1 Value = 4 1 Value = 2 1 Value '" 1 

.-
(") 

o 
::3 
1"'+ 
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Status Register 4 
Most Slgnlllcant Bit -

Bit 15 Bit 14 

Parallel 
Active Poll 

Controller Configuration 
Change 

Value = Value = 
- 32768 16384 

Bit 7 Bit 6 

Trigger Handshake 
Received Error 

Value = 128 Value = 64 

Bit 13 Bit 12 

My Talk My Listen 
Address Address 
Received Rece ived 

Value = Value = 
8192 4096 

Bit 5 Bit 4 

Unrecognized 
Secondary 
Command 

Universal 
While 

Command 
Addressed 

Value = 32 Value = 16 

Interrupt Status 

Bit 11 Bit 10 Bit 9 Bit 8 

Remote! 
Ta lker! 

EOI Listener 
Received 

SPAS Local 
Address 

Change 
Change 

Value = Value = Value = Value = 
2048 1024 512 256 

Least Significant Bit 

Bit 3 Bit 2 Bit 1 Bit {') 

Unrecognized 
Clear SRQ IFC 

Received 
Addressed 

Received Received 
Command 

Value = 8 Value = 4 Value = 2 Value = 1 

Control Register 4 Writing anything to this register releases NDAC holdoff. If non-zero, accept last secondary 
address as valid. If zero, don't accept last secondary address (stay in LPAS or TPAS state) 

Status Register 4 
Most Significant Bit 

Bit 15 Bit 14 

Parallel 
Active Poll 

Controller Configuration 
Change 

Value = Value = 
- 32768 16384 

Bit 7 Bit 6 

Trigger Handshake 
Received Error 

Value == 128 Value = 64 

Bit 13 Bit 12 

My Talk My Listen 
Address Address 
Received Received 

Value == Value == 
8192 4096 

Bit 5 Bit 4 

Unrecognized 
Secondary 
Command 

Universal 
While 

Command 
Addressed 

Value = 32 Value == 16 

Interrupt Status 

Bit 11 Bit 10 Bit 9 Bit 8 

Remote/ 
Talkerl 

EOI Listener 
Received 

SPAS Local 
Address 

Change 
Change 

Value == Value == Value == Value == 
2048 1024 512 256 

Least SIgnlhcant BIt 

Bit 3 Bit 2 Bit 1 Bit" 

Unrecognized 
Clear SRQ IFC 

Received 
Addressed 

Received Received 
Command 

Value == 8 Value == 4 Value = 2 Value = 1 

Control Register 4 Writing anything to this register releases NDAC holdoff. If non-zero. accept last secondary 
address as valid. If zero, don't accept last secondary address (stay in LPAS or TPAS state) 
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Status Register 5 
Most Significant Bit 

BitlS Bit 14 

Parallel 
Active Poll 

Contro ller Configuration 
Change 

Value = Value = 
- 32768 16384 

Bit7 Bit6 

Trigger Handshake 
Received Error 

Value = 128 Value = 64 
-

Blt13 Bit 12 

My Talk My Listen 
Address Address 
Received Received 

Value = Value = 
8192 4096 

BitS Bit 4 

Secondary Unrecognized 
Universal 

Command 

Command 
While 

Addressed 

Value = 32 Value = 16 

Bit 11 Bit 10 

EOI 
Received 

SPAS 

Value = Value = 
2048 1024 

Bit 3 Bit 2 

Unrecognized Clear 
Add ressed Received 
Command 

Value = 8 Value = 4 

Interrupt Enabl e Mask 

Bit 9 Bit 8 

Remote l Talker: 
Listener Local 
Add,e,~ Change 
Change 

Value '" Value -
512 256 i 

Least Slgnlflcanl BI' 

Bit 1 i Bit 0 

[ 
I 

I IFC SRO 
I 

Received Received 

.-J 

I 
Value = 2 Value ~ 1 I 

~ 
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--~ 

n 
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~ 
~:r: 
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-' ::053 
ro 

c.o (J) 
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Status Register 5 
Most Significant Bit 

Bit 15 Bit 14 

Parallel 
Active Poll 

Controller Configuration 
Change 

Value = Value = 
- 32768 16384 

Bit 7 Bit 6 

Trigger Handshake 
Received Error 

Value == 128 Value == 64 

Bit 13 Bit 12 

My Talk My Listen 
Address Address 
Received Received 

Value = Value == 
8192 4096 

Bit 5 Bil4 

Secondary Unrecognized 
Universal 

Command 

Command 
While 

Addressed 

Value == 32 Value = 16 

--~ 

Interrupt Enabl e Ma sk 

Bit 11 Bit 10 BI1 9 Bit 8 

Remotel Talker! 
EOI Listener 

Received SPAS Local 
Address Change 
Change 

I 
Value = Value = Value ~ Value -[ 2048 1 024 512 256 I 

Bil3 Bit 2 Bit 1 l 8 11 0 
--- ._- , 

, 

Unrecognized I Clear 
Addressed 

SRQ 
I IFC 

Received 
Command 

Received Re ceived 

j 

Value == 8 Va lue = 4 Value = 2 Value ~ 1 
I 
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til 

Control Register 5 
Most Signiftcant Bit 

Bil7 
J 

Bil6 

Nol 
Used 

I Bil5 

Value = 1281 Value -= 64 1 Value = 32 

Bil4 

Uncon-
figure 

Value = 16 

Bit 3 

Logic 
Sense 

Value = 8 

Bil2 

Parallel Poll Response Mask 
Loast S,gn,f,cant BIt 

I 
Bil1 I Bit 0 

Dala Bit Used 
For Response 

Value ~ 4 I Value -= 2 I Value = 1 

Control Register 5 
Most Signiltcant Bit 

Bit 7 
J 

Bit 6 

Not 
Used 

/ 
Bit 5 

Value = 128) Value -= 64 / Value = 32 

Bit 4 

Uncon-
figure 

Value = 16 

Bit 3 

Logic 
Sense 

Value = 8 

Bit 2 

Parallel Poll Response Mask 
Least S,gn",cant BIt 

I Bil1 I 
Bit 0 

Data Bit Used 
For Response 

Value = 4 I Value = 2 I Value = 1 
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Status Register 6 
Most Signlllcant Bit 

BII15 Bil14 

REM LLO 

Value = Value = 
- 32768 16384 

Bit 7 Bit 6 

System Active 
Controller Controller 

Bit 13 Bil12 

ATN LPAS 
True 

Value = Value = 
8192 4096 

- --_.-

Bit 5 Bit 4 I 
0 

Int erface Status 

I 

Bllll BII10 BII 9 Bit 8 

TPAS LADS TAOS 

Value = Value = Value = Value = 
2048 1 024 512 256 
-

Least Significant Bit 

Bit 3 I Bit 2 I Bit 1 I Bit 0 
I 
I 

Value = 128 Value = 64 Value = 32 

P,'m." Add,." of 'of.,f.,. ~ 

Value = 16 1 Va lue = 8 I Value = 4 I Va lue = 2 I Va lue ~ 1_--.1 

• Least-significant bit of last address recognized 
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n 
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::s 
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Status Register 6 
Most Signlllcant Bit 

BII15 Bit 14 

REM LLO 

Value = Value = 
- 32768 16384 

Bit 7 Bit 6 

System Active 
Controller Controller 

Bit 13 

ATN 
True 

Value = 
8192 

Bit 5 

0 

Int erface Status 

Bit 12 Bllll BII10 BII 9 Bit 8 

LPAS TPAS LADS TAOS 

Value = Value = Value = Value = Value = 
4096 2048 1 024 512 256 

Least Significant Bit 

Bit 4 J Bit 3 J Bit 2 J Bit 1 J Bit 0 J 
I 

Primary Address of Interface ... I 

Value = 128 Value = 64 Value = 32 Va lue = 16 1 Va lue '" 8 I Value = 4 .~ Value ~ 2 J Value -~ 
• Least-significan t bit of last address recognized 
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Status Register 7 
Most Significant Bit 

Bit 15 Bit 14 

ATN OAV 
True True 

Value = Value = 
- 32768 16384 

Bit 7 Bit 6 

0108 0107 

Value = 128 Value = 64 

Bit 13 Bit 12 

NOAC· NRFO· 
True True 

Value = Value = 
8192 4096 

--~--

Bit 5 Bit 4 

0106 0105 

Value = 32 Value = 16 

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

Bus Control and Data Lines 

Bit 11 Bit 10 Bit 9 Bit 8 

EOI SRO·· IFC REN 
True True True True 

Value = Value = Value = Value = 
2048 1024 512 256 

'----------~ --

Least Significant Bit 

Bit 3 Bit 2 Bit 1 Bit 0 

0104 0 10 3 0 102 0101 

Value = 8 Value = 4 Value = 2 Value ~ 1 j 

Interrupt Enable Register (ENABLE (NTR) - Same as Status Regi ster 5 

r 
Status Register 7 
Most Significant Bit 

Bit 15 Bit 14 

ATN OAV 
True True 

Value = Value = 
- 32768 16384 

Bit 7 Bit 6 

0108 0 107 

Value = 128 Value = 64 

Bit 13 Bit 12 

NOAC' NRFO' 
True True 

Value = Value = 
8192 4096 

Bit 5 Bit 4 

0 106 0 105 

Value = 32 Value = 16 

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

Bus Control and Data Lines 

Bit 11 Bit 10 Bit 9 Bit 8 

EOI SRO" IFC REN 
True True True True 

Value = Value = Value = Value = 
2048 1 024 512 256 

Leasl Signlf,canl BII 

Bit 3 Bit 2 Bit 1 Bit 0 

0 104 0 103 0102 0101 

Value = 8 Value = 4 Value = 2 Value ~ 1 j 

Interrupt Enable Register (ENABLE INTR) - Same as Status Regist er 5 
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'I !I 
II 

I' 
III 

Second Byte 
of Non-ASCII l(ey Codes 

Non-ASCII keypresses can be simulated hI) 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 Key 

! 33 ( STOP ) 

** 35 ( CLR LN ) 

$ 36 ( ANY CHAR ) 

I 37 ( CLR ~ END ) 
( 40 ( SHIFT )-CillJ 
) 41 CillJ 

* 42 (INS LN) 

+ 43 ( INS CHR ) 

- 45 ( DEL CHR ) 

/ 47 (DEL LN) 

0 48 OU 
1 49 OLJ 
2 50 OU 
3 51 OQ 
1I 52 0iJ 
5 53 OLJ 
G 54 QL) 
7 55 OU 
8 56 OU 
9 57 O!J 
< 60 ~ 
= 61 ( RESULT ) 

> 62 ~ 
-? 63 ( RECALL) 
@ 64 ( SHIFT) -( RECALL) 
A 65 ( PRT ALL) 

98 
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Non-ASCII keypresses can be simulated hI) 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 Key 

! 33 ( STOP ) 

** 35 ( CLR LN ) 

$ 36 ( ANY CHAR ) 

I 37 ( CLR ~ END ) 
( 40 ( SHIFT )-CillJ 
) 41 CillJ 

* 42 (INS LN) 

+ 43 ( INS CHR ) 

- 45 ( DEL CHR ) 

/ 47 (DEL LN) 

0 48 OU 
1 49 OLJ 
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3 51 OQ 
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Character Value Key 

B 66 ( BACK SPACE ) 

C 67 ( CONTINUE ) 

0 68 QQ!D 
E 69 ( ENTER ) 

F 70 (DISPLA Y FCTNS) 

G 71 [ SHIFT )-CJ 

H 72 ( SHIFT )-c=J 

I 73 (CLR 10) 

J 74 Katakana Mode 
K 75 ( CLR SCR ) 

L 76 ( GRAPHICS) 

M 77 ( ALPHA) 

N 78 (DUMP GRAPHICS) 
0 79 ( DUMP ALPHA ) 

P 80 [ PAUSE ) 

R 82 ~ 
s 83 ( STEP ) 
T 84 ( SHIFT )-CJ 
U 85 (CAPS LOCK) 
1.1 86 c::o 
w 87 ( SHIFT)-~ 
\I 
I, 88 ( EXECUTE ) 
Y 89 Roman Mode 
[ 91 ( CLR TAB ) 
] 93 ( SET TAB ) 
A 94 ~ 
a 97 01D 
b 98 onJ 
c 99 O!D 
d 100 QllJ 
e 101 O!D 
f 102 OlD 
g 103 O!D 
h 104 DiD 
i 105 CJiU 
j 106 CJi!J 
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Character Value Key 

B 66 ( BACK SPACE ) 

C 67 ( CONTINUE ) 

0 68 QQ!D 
E 69 ( ENTER ) 

F 70 (DISPLA Y FCTNS) 

G 71 [ SHIFT )-CJ 

H 72 ( SHIFT )-c=J 

I 73 (CLR 10) 

J 74 Katakana Mode 
K 75 ( CLR SCR ) 

L 76 ( GRAPHICS) 

M 77 ( ALPHA) 

N 78 (DUMP GRAPHICS) 
0 79 ( DUMP ALPHA ) 

P 80 [ PAUSE ) 

R 82 ~ 
s 83 ( STEP ) 
T 84 ( SHIFT )-CJ 
U 85 (CAPS LOCK) 
1.1 86 c::o 
w 87 ( SHIFT)-~ 
\I 
I, 88 ( EXECUTE ) 
Y 89 Roman Mode 
[ 91 ( CLR TAB ) 
] 93 ( SET TAB ) 
A 94 ~ 
a 97 01D 
b 98 onJ 
c 99 O!D 
d 100 QllJ 
e 101 O!D 
f 102 OlD 
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Err 0 r rv'l (' ~.;; s .. i ' 'f, ; • ~ 
Missi ng ROM (II I (l1 . ! I, l ; ... 

2 Memory ()Vl'rflu\~ 

3 line not founclll1 C UI ! l 'll ; " '1': .. ' 

4 Improper RETURN 

5 Improper context terlllll1clt()1'. 

6 Improper FOR .. , NEXT Ill Ll tchiny 

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. 

25 Absolute value of ASN or ACS argument is greater 
than 1. 

26 Zero to non-positive power. 

27 Negative base to non-integer power. 

28 LOG or LGT of a non -positive number. 

29 Illegal floating point number. 

30 SQR of a negative number. 

31 Division (or MOD) by zero. 

32 String does not represent a valid number. 

I 33 Improper argument for NUM or RPT$ . 

I: 

34 Referenced line not an IMAGE statement. 

35 Improper image. 
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22 REAL overflow. 

24 Trigonometric argument too large. 
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than 1. 

26 Zero to non-positive power. 
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29 Illegal floating point number. 
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34 Referenced line not an IMAGE statement. 

35 Improper image. 
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36 Out of data in READ 

38 TAB or TABXY not all()wed here 

40 Improper REN command 

41 First li ne number gredter than second IlIw Ilumber 

43 Matrix must be square . 

44 Result matrix ca nnot be an operand . 

46 No binary for STORE BIN or no program for SAVE 

47 Improper COM declaration. 

49 Branch destination not found. 

51 File not currently assigned. 

52 Improper mass storage unit specifier. 

53 Improper file name. 

54 Duplicate file name. 

55 Directory overflow. 

56 File name is undefined. 

58 Improper file type . 

59 End of file found. 

60 End of record found in random mode. 

62 Protect code violation. 

64 Mass storage media overflow. 

65 Incorrect data type for graphics operation . 

66 INITIALIZE failed . 

67 Improper mass storage parameter. 

68 Syntax error occurred during GET. 

72 Disc controller not found or improper address. 

73 Improper device type in mass storage unit specifier. 

76 Incorrect unit code in msus. 

77 Attempt to purge an open file . 

78 Improper mass storage volume label. 

79 File open on target device. 

80 Media changed or not in drive. 

81 Mass storage hardware failure (or disc not turning ). 

82 Mass storage unit not present. 

83 Write protected. 

84 Record not found. 
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36 Out of data in READ 

38 TAB or TABXY not all()wed here 

40 Improper REN command 

41 First li ne number gredter than second IlIw Ilumber 
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84 Record not found. 
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I 
' I 
, I 

i : 

I: 
I 
" 

85 Media not initializecl 

87 Record address e rror 

88 Read data erro r. 

89 Checkread error 

90 Mass storage system emil 

100 Nume ric image specifi er for s tr i n ~l It l!Tll 

101 String image specifier fo r nUllleriC ilL' m 

102 Numeric fie ld specifier is too large 

103 Item has no corresponding image specifie r 

105 Numeric fi eld specifier is too small 

106 Exponent fi eld specifier is too small. 

107 Sign specifie r missing from image. 

117 Too many nested structu res . 

118 Too many structures in conte xt. 

120 Not allowed while program running. 

121 Line not in main program. 

122 Program is not continuable. 

126 Quote mark in unquoted string. 

127 Improper sequence of KNOB stateme nts . 

128 Line too long during GET. 

131 Improper non-ASCII keycode . 

132 Keycode buffer overflow. 

133 DELSUB of non-existent or busy subprogram. 

134 Improper SCRATCH statement. 

135 READIO or WRITEIO to non -existent 
tion. 

136 REAL underflow. 

140 Too many symbols in the program. 

141 Variable cannot be allocated. 

142 Variable not allocated. 

memory loca -

143 Reference to misSing OPTIONAL parameter. 

145 May not build COM at this time. 

146 Duplicate label in context. 

150 Improper interface select code or device selector. 

152 Parity error. 
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--
153 Insufficient data for ENTER. 

154 String greater than 32 767 bytes in ENTER 

155 Improper in terftl ce register number 

156 Improper expression type in list. 

157 No ENTER terminator found . 

158 Improper image specifier. 

159 Numeric data not received. 

160 Too many digits in number. 

163 Interface not present. 

164 Illegal ASSIGN of WORD attribute . 

165 Image specifier greater than dimensioned s tring 
length. 

167 Interface status error. 

168 110 timeout. 
170 I/O operation not allowed. 

171 Illegal 110 addreSSing sequence . 

172 Peripheral (PSTS) error. 1:0 device failure . 
173 Active or system controller required . 
174 Nested 1/0 prohibited. 

177 Unidentified 110 path name . 
178 Trailing punctuation in ENTER. 
301 Cannot do while connected. 
303 Cannot do while trace active . 
304 Too many characters without a terminator. 
306 Interface card failure . 
308 Illegal character in data . 
310 Not connected. 
313 USART receive buffer overflow. 
314 Receive buffer overflow. 
315 Missing data transmit clock. 
316 CTS false too long. 
'317 Lost carrier disconnect. DSR andlor DCD intlctive too 

long. 

318 No activity disconnect. 
319 Connection not established . 
324 Card trace buffer overflow. 
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306 Interface card failure . 
308 Illegal character in data . 
310 Not connected. 
313 USART receive buffer overflow. 
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103 



325 Illegal databits piHit~' Cnmilll1dtl' 01, 

326 Register address out 01 rim~l" 

327 Register value out 01 ral1Yl ' 

328 USART transmit underrull 

330 User-defined LEXICi\L ()IWLI{ t.lhll' ~l"l . . , .. '. I, 
array size . 

331 MAT REORDER vector has rep"dled 'litH Iipl-

332 Non-existent dimension giVl'11 101 ~IA r HEOlil )E H 

333 Improper subscript in MAT HEOHDEH Vl'(\()J 

334 Vector size not equal to numner of e!t~ml:nts for jovlAT 
REORDER. 

335 Pointer for MAT REORDER is not a vector 

337 Substring key out of range . 

338 Key subscript out of range. 

340 LEXICAL ORDER mode table is too long. 

341 Improper LEXICAL ORDER mode indicator. 

342 LEXICAL ORDER mode table is not an INTEGER 
vector. 

343 LEXICAL ORDER mode pointer out of range . 

344 LEXICAL ORDER 1-for -2 list is wrong size. 

345 CASE expression type mismatch . 

346 INDENT parameter out of range . 

347 Structures improperly matched. 

349 CSUB has been modified . 

353 Data link failure . 

370 Run-lime Pascal error during a CSUB. Subtract 400 

1 thru from BASIC error number and refer to the Pascal 2.0 

I 399 User's Manual. 

I: 401 Bad system-function argument. 

II 403 COPYLINES or MOVELINES failed : program mod -

Il ificalion incomplete. 

I 427 Priority may not be lowered. 

I 

450 Volume not found (SRM) . 

451 Volume labels do not match (SRM) . 

453 File in use (SRM ). 

I 454 Directory formats do not match (SRM). 

I 455 Possibly corrupt file (SRM). 
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325 Illegal databits piHit~' Cnmilll1dtl' 01, 

326 Register address out 01 rim~l" 

327 Register value out 01 ral1Yl ' 

328 USART transmit underrull 

330 User-defined LEXICi\L ()IWLI{ t.lhll' ~l"l . . , .. '. I, 
array size . 

331 MAT REORDER vector has rep"dled 'litH Iipl-

332 Non-existent dimension giVl'11 101 ~IA r HEOlil )E H 

333 Improper subscript in MAT HEOHDEH Vl'(\()J 

334 Vector size not equal to numner of e!t~ml:nts for jovlAT 
REORDER. 

335 Pointer for MAT REORDER is not a vector 

337 Substring key out of range . 

338 Key subscript out of range. 

340 LEXICAL ORDER mode table is too long. 

341 Improper LEXICAL ORDER mode indicator. 

342 LEXICAL ORDER mode table is not an INTEGER 
vector. 

343 LEXICAL ORDER mode pointer out of range . 

344 LEXICAL ORDER 1-for -2 list is wrong size. 

345 CASE expression type mismatch . 

346 INDENT parameter out of range . 

347 Structures improperly matched. 

349 CSUB has been modified . 

353 Data link failure . 

370 Run-lime Pascal error during a CSUB. Subtract 400 

1 thru from BASIC error number and refer to the Pascal 2.0 

I 399 User's Manual. 

I: 401 Bad system-function argument. 

II 403 COPYLINES or MOVELINES failed : program mod -

Il ificalion incomplete. 

I 427 Priority may not be lowered. 

I 

450 Volume not found (SRM) . 

451 Volume labels do not match (SRM) . 

453 File in use (SRM ). 

I 454 Directory formats do not match (SRM). 

I 455 Possibly corrupt file (SRM). 
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456 Unsupported directo rv o peratio n ISRM ) 

457 Passwords not supporte d (S RM ) 

458 Unsupported directo ry format (S !~M i 

459 Specified file is not il direc to ry (SRM ) 

460 Directory is not empty (SRM ) 

462 Invalid password (SRM) . 

465 Invalid rename across volum es (SRM ) 

471 TRANSFER not supported by the interface 

481 File locked or opened exclusively (SRM ) 

482 Cannot move a directory with a RENAME ope ratio n 
(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. 

600 BYTE/WORD attribute cannot be modified . 

601 Improper CONVERT lifetime. 

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 CRT graphics hardware missing. 

704 Upper bound not greater than lower bound . (P2 .,,:, Pl 
or VIEWPORT/CLIP conflict) 

705 VIEWPORT or CLIP beyond hard clip limits . 

708 Device not initialized . 

713 Request not supported on specified graphics device . 

733 GESCAPE operation not recognized. 

900 Undefined typing-aid I<ey. 

901 Typing-aid memory overflow. 
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902 Must delete entire cunle:-.! 

903 No room to renumlwl 

904 Attempt to find il null slrill'::1 

905 CHANGE would produce ton Inn~ a line 

906 SUB or DEF FN not illlowed here . 

909 May not replace SUB or DEF FN 

910 Identifier not found in this cont{'xt. 

911 Improper I/O list. 

920 Numeric constant not allowed . 

921 Numeric identifier not allowed. 

922 Numeric array element not allowed . 

923 Numeric expression not allowed. 

924 Quoted string not allowed. 

925 String identifier not allowed. 

926 String array element not allowed. 

1 
927 Substring not allowed. 

I 
928 String expression not allowed. 

929 \10 path name not allowed. 
I 

930 Numeric array not allowed. I 

I 
931 String array not allowed. 

935 Identifier is too long: 15 characters max. 

I 
936 Unrecognized character. 

937 Invalid OPTION BASE. 

939 OPTIONAL appears twice . 
f- 940 Duplicate formal parameter name. I 

I 
942 Invalid 1/0 path name. 

943 Invalid function name. 

946 Dimensions are inconsistent. 

947 Invalid array bounds. 

948 Multiple assignment prohibited. 

949 This symbol not allowed here. 

950 Must be a positive integer. 

951 Incomplete statement. 

961 CASE expression type mismatch. 

962 P rogrammable only: cannot be executed from the 
keyboard. 
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963 Command only: cannot be stored ilS tI program lin\,' 

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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Ii 

,I 
L 
J ~ 

ASCII 
Char . 

NUL 

SOH 

STX 

ETX 

EOT 

ENQ 

ACK 

BEL 

BS 

HT 

LF 

VT 

FF 

CA 

SO 

51 

OLE 

DCl 

DC2 

DC3 

DC4 

NAK 

SYN 

ETB 

CAN 

EM 

SUB 

ESC 
FS 

GS 

AS 

US 

ASCII TABLE 
-- c-- • 

EQUIVALENT FORMS AS CI I. 
[QUIV.l.l ENT Fe ", ' ,15 

C hil r i Blnil ry IOct ti l" ,)", 
- : ; Binary OCI Hex Doc 

00000000 000 00 0 S[\.4C" I 1,- '"or"vlll ,t 
• (;". :t,)' (,·1 ' 

I I' I 
0(0' Ur,,,1 OlD'\" I ~,J I 1"1 

# 001000' 1 0 4" :"1 ~ r, 

000000 01 001 01 1 

00000010 002 02 2 

000000 11 003 03 3 

$ 
00 , 00 ' 0 0 '" I " ! 

~J f. 

% 0010010104') 2:'> 37 

& 001001 10 046 ,:> 6 38 

00000 100 004 04 4 

0000010 1 005 05 5 

000001 10 006 06 6 

00000111 007 07 7 0010011 i 04 7 27 :l" 

00Q01000 010 08 8 00101000 050 28 .1 0 

00001001 011 09 9 00 101001 051 29 41 

00001010 012 OA 10 0010 1010 052 2A 42 

00001011 013 OB 11 + 00101011 053 2B 43 

00001100 014 OC 12 00 101100 054 2C 44 

00001101 015 00 13 00101101 05 5 20 45 

00001110 016 OE 14 00101110 056 2E 46 

00001111 017 OF 15 00101111 057 2F 47 

00010000 020 10 16 0 00110000 060 30 48 

00010001 021 11 17 00110001 061 31 49 

00010010 022 12 18 00110010 062 32 50 

00010011 023 13 19 3 00110011 063 33 51 

00010100 024 14 20 00110100 064 34 52 

00010101 025 15 21 00110101 065 35 53 

00010110 026 16 22 6 00110110 066 36 54 

00010111 027 17 23 001101 I I 067 37 55 

00011000 030 18 24 00111000 070 38 56 

00011001 031 19 25 9 00111001 071 39 57 

00011010 032 lA 26 00111010 072 3A 58 
00011011 033 lB 27 001 I 1011 073 3B 59 
00011100 034 lC 28 < 00111100 074 3C 60 
00011101 035 10 29 00111101 075 3D 61 
00011110 036 IE 30 > 00111110 076 3E 62 
00011111 037 IF 31 ? 00111111 077 3F 63 
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---- "' 
ASCII 

EOUIVALENl FORMS I 
;J--I 

Char. 8inary Oct , Hc~ i De~ 
@ 01000000 1 00 ~Q 164 

A 01000001 101 <11 I 65 
8 01000010 102 42 66 

r;~C:i -~~l~IVALENT FOR MS 

Char Binary Oct He~ Dec 

01100000 140 60 96 

a 01100001 141 61 97 

b 01100010 142 62 98 

C 01000011 103 43 67 c 01100011 143 63 99 

D 01000100 104 44 68 d 01100100 144 64 100 

E 01000101 105 45 69 e 01100101 145 65 101 

F 01000110 106 46 70 f 01100110 146 66 102 

G 01000111 107 47 71 9 01100111 147 67 103 

H 01001000 110 48 72 h 01101000 150 68 104 

I 01001001 111 49 73 i 01101001 151 69 105 

J 01001010 112 4A 74 j 01101010 152 6A 106 

K 01001011 113 48 75 k 01101011 153 6B 107 

L 01001100 114 4C 76 I 01101100 154 6C 108 

M 01001101 115 4D 77 m 01101101 155 60 109 

N 01001110 116 4E 78 n 01101110 156 6E 110 

0 01001111 117 4F 79 0 01101111 157 6F 111 

P 01010000 120 50 80 P 01110000 160 70 112 

0 01010001 121 51 81 q 01110001 161 71 113 

A 01010010 122 52 82 r 01110010 162 72 114 

S 01010011 123 53 83 s 01110011 163 73 115 

T 01010100 124 54 84 t 01110100 164 74 116 

U 01010101 125 55 85 u 01110101 165 75 117 

V 01010110 126 56 86 v 01110110 166 76 118 

W 01010111 127 57 87 w 01110111 167 77 119 

X 01011000 130 58 88 x 01111000 170 78 120 

Y 01011001 131 59 89 Y 01111001 171 79 121 

Z 01011010 132 SA 90 z 01111010 172 7A 122 

[ 01011011 133 58 91 { 01111011 173 78 123 

\ 01011100 134 5C 92 I 01111100 174 7C 124 

] 01011101 135 50 93 } 01111101 175 7D 125 

It. 01011110 136 5E 94 - 01111110 176 7E 126 

- 01011111 137 SF 95 DEL 01111111 177 7F 127 
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