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APPENDIX F2

COMMAND/FUNCTION EXTENSION. : - . . s g OB 3wy

In 1979, Xtal introduced a capability which is probably unique to this type
of BASIC, It allows the creation of an auxiliary reserved word table., This
means that machine-~code routines can be written and added to the interpreter
as if they were commands and: functions already built into the language., ' A
good knowledge of machine-code programming is needed to take: real advantage
of this facility, and users who have not yet experienced machine code are
advised to get studying! The ability to create what: is, . in effect, a

personalised BASIC conforming to your own requirements is an - extremely
powerful tool indeed. . i ; ; . v

1. PROGRAM STORAGE ) L . ; : a8
Before describing the method.of adding auxiliary reserved words, it would be
helpful to consider the way in which a program is stored within the text

area, Many users will already know that Xtal BASIC does not actually use a

line as typed but instead shortens each reserved word into a unique one or .
two~byte 'token'. This speeds up program execution, and also saves storage

space., In addition, a null byte is appended to each line, so that we have a
delimiter between each line of text (i.e. each numbered line). The line

number is stored as a two-byte quantity (hexadecimal), and an additional two

byte number is stored, which gives the offset to the start of the next line

in the program text.

To illustrate this point, consider the following line of program text,
stored in memory:

300 FOR I=0 to 9: PRINT SQR(I): NEXT:END

A normal text editor would store this line in memory in the form of ASCII
codes thus: '

3 00 F O R I = 0 T © 9
33 30 30 20 46 4F 52 20 49 3D 30 20 54 4F 20 39 3A 20

P R INT S @R (I ) :
50 52 49 4E 54 20 53 51 52 28 49 29 3A 20 .

N E X T : END CR
4E 45 58 54 3A 45 4E 44 OD




This would be abbreVLated by the Interpreter, into’ the following form.ew

-+

Rt B e -.-,"_ L

;”300ﬁj =0

SQR({ I ') : . . NEXT: END
D9 28 49 29 3A 20 9B 3A 8E Q0

Here,

o u . TO.9, :
1B 00.2C 01183\20 49:7E 30 20.72 39 3A 20, A2 20~

as you will find if you count,
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the first two bytes give the offeet to the next linei{this is &001B,

starting from 0 to the first byte of the

offset).- The next pair gives the . line number (&012C= 300). Finally, you
will note that the spaces are significant; 'and remain in the:text. They
make little difference to the operating speed of.'the Xtal BASIC programs,
and allow the user to lay out programs in the way that suits him/her,
Removing them does,-:of.course, . save space, =but this should not be done at
the expense of readability unless.absolutely. necessary.ﬂ.r s, S e ;

Note that even '=' is treated as a reserved word,.:although: it:has. only one
character anyway. This is so that execution’ will be faster when scanning
for relational operators (including £ 8 and 4 ') st o

Lo

i ‘-‘_f

e ST, % B 3 iy mep i o
The above format still applies if the 1ine is the 1ast in the program,. since
" we always. indicate. the;end of.the.program text:by means of a null pair,
i.e. the last THREE bytes of a Xtal BASIC program:are 00,1 . The pointer
TXTTOP always points one ABOVE the last byte.
I A S
'Since variable names and constants use ASCII codes ‘from 00 to &5F (lower
case variable names are internally converted to upper case immediately:after
entry), we may use codes &60 to &FF to represent our reserved words, and
TATUNG/Xtal BASIC 4.2 actually uses .codes’ &F to - &E%S ‘in the standard
reserved word table, and &B0 to &98 in the auxiliary reserved word table,
: i :
Within REM and DATA statements and between double quotes, however, this
compression does.not oc¢cur, .so.thatall; ASCII codes,. including lower case
letters and qraphic characters may be; included in these cases.u
e , o w5 R e, e :
LIST expands the reserved word codes {but not within quotes,
. statements|). into the.actual,words used,

_aware that all of this is going on.
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2. RESERVED—WORD CONSTRUCTION : Sl G ' S {
The reserved word table appears within the interpreter as a lonq string of
reserved words held together, and separation is achieved by setting the top
bit of the first byte in each word.. '~ In TATUNG/Xtal BASIC 4.2, the start of
the table look like this:

S P C (8 T E P

78 D3 S0 43 28 D3 54 45 50 .

Token: . i \sr I S ¢ @ s T N
SR rT A:B ( T-H B N-° ".isaia. 8tC, ¢ oo G CIC

: .+ D4 41 42 28 D4:48 45 4E rieovei oo i o b e L
TOkenz ) 71 i _1'-__ 72 £ i ‘. "-i..! i _— B i il S - I sribinca
The first byte of this table is the total number of reserved words allocated
{&7B, or 123 in this case); - in case a’ corrupted program should happen to
contain a nen-existent token.- EURRE RER L E e S

5 v EEE g Sy g o my @ % wgh . o e w
This is, in fact, not thebest place to 1ook at the table, -gince all of
these words are special, in that they are not commands/functions in their
own 'right, but appear only in certain statements, ' If:we 'look a bit/further
through .the table, : we pass. through the arithmetic and relational operators,
and finally arrive at the commands: agtichon g B hReles sfh 8w W e

P v ¢ T

gt

A U T O C H A 1 N
Cl 55 54 4F C3 48 41 49 4g. cant

Token: . 80 . - - -81 W PR e R, B woF s
~.C L E A-R C.L 0 85 E - by w U B . ; S :
. "C3 4C 45 41 52 C3 4C 4F 53 45 . . o B oo P T
Token- 82 83

Associated with each command or functlon is an address, . where the routine

for executing.it may be found.  All of these addresses build into an address

table which at RUN tlme, is indexed according to the token supplied

a.. . The reserved word table is NOT. used (or needed) at RUN" time, only the
address table. . O ’

b. All commands/functions may be accessed at RUN time at the same
- speed, 50 that the order in which they appear within the tables is
immaterial.

3. THE AUXILIARY TABLES

This much is done in a similar way on many BASICs —-— the point about Xtal
BASIC is that it has TWO reserved word tables, one of which is empty, and
may be expanded by the user, All user-defined reserved words are stored as
TWO-byte tokens, the first one always being &FF, to distinguish them from
the inbuilt reserved worda, These words are stored in an AUXILIARY reserved
word table, with their addresses being stored in an auxiliary address table,
Both of these occupy no space within the interpreter, and so the user must
create extra space in memory for the tables, in addition to that needed for
the actual routines themselves. '
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Earlier versions of Xtal BASIC used a fixed area of RaM for holding the
tables, but TATUNG/Xtal BASIC 4.2 uses the two pointers: AUXCMD .and AUXADR
,in\theyscxatch;pad,area,@ which may be set .up by.means.of the PTR command.
Hence the user.  may makehis/her tables as big orias.small as desired,: the
only . requirement being:that .the last byte. of the auxiliary reserved. word
table MUST be an.80H code, . and MUST. have the correct total of reserved words
given at its start. : !
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4commnnsmnﬂmcnons ¥ : TR OE L w e w
There is an important distinction to be borne in mind when creating commands
or functions and each will be checked by BASIC for correct syntax when being
used.. . If the reserved word is to be used as a function,' the word MUST end
with a '(' (ASCII &28):to indicate that an argument is'to’ follow.'

In a command reoutine, the HL register pair is treated as the text pointer
and, on entry, holds the memory address of the first non-space point to the
statement separator (':') or the end-of-line byte 00. A simple RET
instruction may be used to get back to BASIC. No other registers need to be
preserved., .

In a function routine, on the other hand, the text pointer has already been
PUSHed onto the stack, and should be POPped and incremented to find the
value of the argument. The routine almost always has a special end, since a
closing parenthesis '}' MUST follow the argument expression.

NOTE: If an auxiliary reserved word has been defined and used in a program,
but has subsequently been cleared from the tables {or the tables themselves
have been re-initialised), the program will still be LISTable, but all
references to the word will display as a decimal number preceded by a
question-mark (e.g. 764).

5. BOW TO ENTER EXTRA RESERVED WORDS

Without any further ado, 1let us now give the step-by-step method for adding
extra words to Tatung Xtal BASIC .

a. Decide whether the new words are to become a permanent part of

TATUNG/Xtal BASIC 4.2, or are just to be added on temporarily. For
example, you may have some 'Tool-Kit' type commands which may be required to
assist with development of a BASIC program. You may then wish to drop those
routines later, so that the space may be utilised by the program developed.
To do all of this, use the CLEAR command to set aside a machine-code area at
the top of the memory space, put your routine(s) and tables in there, elther
storing them in a .OBJ file POKE/DOKEing them from a BASIC program,
Temporary extensions may be removed by executing a 'Cold start' to Xtal
BASIC. It is quite in order for a BASIC program to define its own reserved
words, which it will use itself later on within the program, and then to
remove these extra words on completion.
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If,: on the other hand, you wish to make.a permanent addition-to the system,
this may be done by moving up the HTEXT pointer..(using a. PTR 0,'I . icommand),
g0 that the routine(s):and tables may be placed:in the: area created.: . They
then become a natural-extension to .the interpreter,:iwhich may: subsequently
be: saved to disc or: tape ‘{as your operating system allows). » In.this case,
it is advisable to make the auxiliary tables :larger: than required go.that
additional extensions may then use the same tables.

The simplified memory maps below illustrate the two methods-

s LR bt SERE i S I sl v e g e o
e TREREN 0 EE W IR TR SR MRS WP BLLNE mea,, W R e B
Permanent Extensions Temporary Extensions
By STEARL T T R . . R PR Bt ol s domdlad Sl e
topram: ::ouro o s topramr ST ol SR R el RS B
/limit STACK .{ﬂ : ROUTINES/TABLES,Hu P peondB BB 2 B B
stack: limit-
N S Pis LD G gmir o oo L 8TACK - T e sy e et et
'.il VBRIABLES etc PRE, stkbot e ﬁi} SR S W R
Bl WS SR TR 5 SR l' FRRLE HE L i 3 : R S 3
txttop: e SRR
cof a1, PROGRAM <o . 1m0 o Lty
text:s - . alcer 1o txttop-..wb
/htext ROUTINES/TABLES : ¢ i : _ e B _
VG W B % a_ R I -'\. : text: i : . g " ST H 0w G el e ¥
T T e L R '.\-':.'.f::-‘-'::.'l'-'--n_ cuur Wyl angE oI DR s g gy d
BASIC /htext BASIC
Gl : INTERPRETER : @ @ . i, INTERPRETER = (. .~
s Y G e el S e L S

For the,remainder of:the*diécuséion, -it is assumed that.only one command or
function.is being entered, : although clearly. the same - instructions apply to

the additionrof:several words at.once, .. -nicizans slis o000 n ;
ESNLE et sgdiniad WREEC e BRGNS G0 RO N Taelt ¢ Yot SlfRate ot n FE T e

b.:. Having found our.rfree: area, :uwrite the machine. code routine. for
performing the command/function within:this area. -This may be POKEd:in:from
Xtal BASIC, or entered from within the machine~-code monitor (MOS),a of your
machine.“';-- SR T en mwemn il g g e, ey
S 1"‘.-1" e T 0 BEASS R R A ST i £ . o ¥ Hhw

o A G The name-: of . the Lroutine, ,its rreserved word,: must now be written
into the Auxiliary. Reserved :Word.Table - (pointed: to by AUXCMD). as.a set of
ASCII codes, the first letter having its top bit set, as shown in section 2
of this Appendix. Do not forget to set up or modify the first.byte of.the
table . for - the number: of - reserved: words jin’'. the . table,.~ :otherwise the
command/function will. return an error:when later invoked !.* :The address of
the table. held in AUXCMD may:be entered from: within.. BASIC: by: ‘means of

A L RS R

a PTR-3,. I . command,.if desired., - v sociv o ol asqianno, D@
i W ’ J'_-,.'II' S sl B
d. The appropriate address in the Auxiliary Address Table (which ia

pointed to by AUXADR) is then set up for the start of the newly entered
machine-code routine so that, when the command or function is invoked, this
routine will be executed, The address of this table may be set up in
AUXADR by means of a PTR 8, I command, if desired.
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NOTE: - This also.applies to ¢,., above.: Do NOT use the PTR command to set up
the Auxiliary  Tables when making permanent: extensions, .. because the next
'Cold Start'-will: simply remove .them! : For :permanent’ extentions, - set the
pointers in-:the.'default scratch-pad'. (which 1s copied to the scratch-pad

area whenever a ,'Cold Start': is executed). - The necessary addresses are
given at the end of -this Appendix.-- s owp ol B TR Bosg o ey § -

e [l St VERE PR S b v aeENpUEgTAReT N |L.' 2
e, If permanent - extensions ~ have: been made, save: a new copy:'of

TATUNG/Xtal BASIC 4 onto disc before running it up, not forgetting to
include the area added to the end of the Interpreter!

£. Re-enter Xtal BASIC via either the COLD START (x) or the WARM START

{(¥) entry points given in the SYSTEM HANDBOOK,  if the above operatlons were
carried out from the machine operating system (MOS) ALST &

Your new reserved word will now behave exactly as though it had always been
a part of TATUNG/Xtal BASIC 4.2 (if there:are no bugs in the routine!!}, Now
is the time to try the examples of extra reserved words given later in this
Appendix, which should illustrate these instructions. ;

AWFULLY IMPORTANT NOTE: In scanning the reserved word ‘tables for the
compression of text typed in, the Auxiliary Reserved Word Table is scanned
before the Standard Reserved Word Table, so that ‘it is\possible to use
complete words from the existing table as part or whole of Auxiliary words,

Thus the following would be perfectly acceptable as reserved words:

‘jr doce . . ¥ i, '! t.F

PRINTUSING SINH 'DELAY i VALUE and would,.not affect the
appropriate existing reserved words which they replace.

However, -if. READ ‘was. included in the Auxiliary tables, - it: would assume
priority over the existing word READ, with rather interesting resultsl ..In
particular, a .XBS file containing READ statements would continue: to execute
the existing READ statement, but any lines to that program would correspond
to the new READ cormand, - 1f.READ was typed into any of those 1ines. This
option should therefore be used with some care.. e, e v by o FH

USEFUL SUBROUTINES : . : ¢ B e i e
Note: All of the addressee given within this appendix are sPecified in
Hexadecimal. This appendix has been provided for assiting the generation of
extra reserved words, in an efficient manner. ' It is:not. complete, but we
think that -the most useful routines are all present in this 1istl :

o
‘;..t.- t 3 i 3 = '

Error Hessages _ cE . N TN - .
Not much . more need be said about thie than has:already been covered in 27,
except - to give the address of. the routine ERROR, * which' actually’ handles
errors, * and may be found at 06CF. The only register which matters here is
E, which contains the error number, as defined in ?7.,It is not necessary to
CALL this routine, just jump to itl

s e it B i Tl e
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User—Function Termination Routines . = .. -anopvc 0 wuc b o, -0 il
0284 (FNBIT; ... sRETURN .BIT VALUE. IN. CARRY -FLAG.: .;.. - i i 5. o alligay o
0287 FNENDB:; ;RETURN BYTE VALUE. IN. A.c navo zwas., 50 o i oL Giad  0f e
028A FNENDI: tRETURN INTEGER VALUE 1IN AB '
' cw Ahigh byte in A). qidan tor v a0 s 0
0287 FNENDP: ;RETURN NUMERIC VALUE IN FPA .

' (Floating-point), e gl 2 wememgs 5 8 o Fwoas T oo g
0290 FNEND: sRETURN EXPR. VALUE IN FPA MG S

- (may be a string) ooRm sgs R g : ;

These routines, shquld NOT - be- CALLed, + butiused to . terminate your  function
routine, The routines all -assume that the text:pointer is on stack, so that
the registers may . contain anything on entry to.these routines a(except, -of
course, for the ones returning resultsl). Also, .:see section ? ofithis
appendix for the use of STREND, the usual way of returning string results.
LN TRRE, EnhTe e SE B LR W LPod RaiE gl et gdin vn iy
General-Purpose Text 5canning Routines. .- - '+ .. P e v oo
As explained in Chapter 7, Xtal BASIC uses the HL reglster pair as: the
pointer to the current position in the program text. The following routines
make use of this; i, ’,,'r:},‘;“"--‘q‘. WU s R L. bl BUABIRNERE 0 A I
e [ o IR R S A T st DolRARRY RN meted Sl 2T Vi T
RDLN; 2697  Reads; in, ‘a 1ine of text fromlthe keyboard or current input
device to the BUFFER, pointed to by BUFPTR; ~(This makesiuse of the editing
facilities described in CHAPTER ?, according to the IOM setting currently in
use, ..0On entry,.if 'Line Edit’ mode is in force, the character contained in
A is printed as a, prompt at: thegstart of the line... . EJJ?WIHSL-J o W oni
G H, L M 2 sictall g R BRI T T ELEE R § R N S O RV U IR S o
On exit, the. carry flag is set if .the 1ine has been. abandoned- by ESC ,.but
is reset.if CR. has.been. used to: complete the.:line ~.1.In. this case, the:line
in the buffer is terminated with a 00 byte, and HL:is:left .pointing:.to one
byte before the start of the buffer.
Registers affected- A and HL. _ st
- Sy et O O R Te T (0 S U KRV I St A SO SR T o R ISR TR t
PR 2600 Print charaoter in A register;-ito: VDU or.current output device.
The side-effect of this is that the location PRTCOL is adjusted to give the
correct column on the screen/printer,.: for TABs, - etc...In addition; a delay
is imposed if the SPEED.command -has been.used to slow down the: print rate.
Registers affected: Flags only‘ In;particular,. carry.is always reset.n = T
e 2 PoAR e pegmrGil: Sl oadd CuE BB e weny saiid Dome falile P e
PRTNUM 02FB Prints the contents in the HL: register pair as an . integer in
the range .0-65535,, All registers may be affegted, . v crae Lnn s Toti
: SN IR RN SR Tmen | TR SEEOE T S e LA LR st wepilel 9 gy
PRM 0258 Prints the message immediately: following the sub-routine call,
terminated by having;the MSB_of the.last character set::-This means that-all
other characters codes must have ASCII values in the range 0-&7F. Thus,
to,print; Hello there”, we.do: - ,;,7 S ‘«,.wr e B R N,

WAL GRS E e
 Fp T e R e AR (R

Wioavar  Owmed oou!orion T

CD B9 02 48 65 6C 6C 6F 20 74 €8 65 72 ES
H e 1 1 o t h e r e
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On exit, A holds the last character printed, still with its top but-set, and
the return address is that immediately following the 1ast character in the
message, but no other registers are affected,« » -t L

s e RS PR s N
CPHLDE 0296 COmpare HL and DE and return flags set as follows:
Carry -- Set if HL DE, reset if HL =DE. s b 7y Co .
Zero =-- set if HL DE. A T S TR
Registers affected: A, _ {oaesio Lo

LTRCHK ; 02D9 - Places the character contained at (HL) in A, and tests to see
if it is a letter in theirange A -.2:(i.e.  a'capital letter). Carry is
reset if it is a capital letter, .'and Set if it is any other character. No
other register is affected. . .{!:i¥in2Es yalasotn ERA N A
: sl A g e Umelsey w3 ol giless a8l g B0 TR Bew wewme el anedl e
LWRTST 02CF Loads character from (HL) into A and, if in the range &60-&?f,
converts it to upper-case (in the range &40—&SF).EF*Dn1y A and the flags are
affected.w-, 225 T - S W H g o
'. JJ.{‘“‘: .'.. wi "." R g ."'. L i i : T i L . . iy
IGBLK OZAA Increments HL, wuntil the first non-space chdracter is found.
On return, A contains the character found, and HL points to that character,
ZA flag is set 'if at the end of statement (null orl'-' found), and ¢ flag
set numeric character found (0-9) "FT"'-- SRR -._- . ® & T phwerl

TSTC- 0241 ~Test character.at {HL, ensuring that it 'is the same as that
specified immediately after:the call,  1If note, 'A’Syntax Error occurs.. This
is effectively a four-byte call, e.g. CD xx xx 28 lookks for a '('. A
contains ‘the test character, ' and HL pOints to the next non-~blank character
following, the tested: one. ":Note’ that we' may also use this routine to test
for a reserved word token. ww gt otk Lebia,
TSTCOM  029C ' s & om g Besl s W es
RPARN 0291 Special cases of TSTC, test from comma *',' and right parenthesis
'}' respectively. These onl require 3 bytes instead of four, thoughl :
FNDLN 033E Searches for the 1ine in the program’text given by DE, from the
start of .text, ' Returns with the following condition5°--“ £

Carry and Zero set:. :Line found, {'BC:points to'start of line, HL points to
start of following line (or to 0000 if the line found is the 1ast in the
text), as described in Chapter-??, ~*: =~ find -

Carry reset, Zero set: .Line not found, 'but we have found a line with a
number larger than that searched for, BC pointing to that line, and HL
pointing to the next.line (or:0Q0Q), 'rii: B LN e

Other registers affected- ‘A will b affected, but DE will remain unchanqed
NXTLN 0341 As for FNDLN above, but this time searches for the line’ given
in DE from the current position in the text, given in HL.

’ A
TN R v #

I : i o
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COMPRSS 0878 ¢ Routine ‘to 'take a line of text:in’ the buffer starting at the
location given in HL, and terminated by a 00 byte, and:which .generates the
same line in the compressed format given above, in the input buffer
(BUFFER) . - Note that the new line is ALWAYS "shorter than the’original. izIn
normal use, when entering a line of text into a program, the compressed line
overlays the input line, since the pointer to the original text is always in
front of that to the compressed text. Liis S <
In addition, the line numer is not considered here, since HL is pointing at
the next non~blank character after .the line number (if one has been used).
" COMPRSS does NOT generate a compressed line number nor the pointer to the
next line. N

z i gl B e Do LS
Registers affected: all. HL points to one byte before. the start of_the
buffer on exit, DE points to the last byte plus two in the compressed line,
..and C-holds .the number -of bytes in the compressed line;: . plus - four to take
account.’ of ithe space needed for: the line number:and pointer. - : fiteay

Floating-Point, Features: . - - Lanimuedsy ol oosidsfonans o0 donl et iy
a.iRepresentation of flcating-point\numbers.‘ Ca o  NIEN L LR
A:rfloating=-point. number:in Xtal -BASIC 3 is storediin four‘consecutive bytes.
There; are: four“bytes.reserved within the scrath~pad,: used. for floating-point
calculations;. icalled:the Floating-Point Accumulator:. (FPA); - and a further
byte TEMP is used by the f.p routines for storing temporary calculations, A
part . from=uthe5e,i {only . the registers'?and ‘the stack:‘are: used for F. p'
caleulations, it ool e wnnmos sttt Sl o sheny : o s

The high byte of the FPA is the'exponent;f which- ista. signed- power 'of : two.
Note that the sign bit:is 0 if . NEGATIVE, ::1-:if POSITIVE .(for a’reason which
will.become apparent. later)..:::The lower 3 bytes:for'a signed mantissa,.: the
top bit of the top byte being the sign {this time 0 is POSITIVE,: "l if

NEGATIVE!). The mantissa is a number between ( and l with the binary point
coming above the top bit. wE & S _ el T vt
'J;Ji g o S Fill AT
if we let e = Exponent byte, and: gy e ey S Ht
m = Mantissa bytes, we express any £.p number - ssin] s
N as:

N= (1 +m* 2 (e - 1),

with the added convention that any number with a zero exponent is taken as
0. Now we see why 1 is used for a positive sign on the exponent -- e=(0l
must represent 2 (~128), and 0 is clearly smaller than this (not muchl).
Note that E=80 represents 2 (-1), or 0.5 up to 1 (depending on the value of
m). The advantage of using this convention for 0 is that we can initialise
variables and arrays simply by £illing them with 0's (each element is then
zero) .
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This is still probably as clear:as. mud {I), B0 let s have a few examples, to

illustrate the system:- .z .« a0 L

" ooy _,.__. o e R AL - .‘.." P

Decimal No.. Hex (f.p) representation Remarks

e W s mwows nogim e ow e swgen L EE

o S OOH:OO -00-:00‘1f =t unjw:zero N T

1l 81 00 00 0O 20 .. -

2 Pt 82000000 ,007 0 sl irr 2 Lo L e e e e, & el
3 - e B2 40 00 Q0 s i -"-"1.5*2 1 %a5. a7 0% B . i TG
=3 L B2C0 00 00 i R s s e b e e see ARl oTE R
3,141593 82 43 OF DB pi sHowdl 8
0.6931472 80 31 72 18 Lni(2)

65536 .« - 91"00: 00 00 - oo 0 2 16 i Fame T mr
= sl myapy o ook gl swl per agin Doy b

The RANGE ‘over. which ‘we’ can operate is determined by e,:.and :is thus: 2
(-128) N 2 127, :which is 2.938736 * 10 (-39) to 1.701412 * 10 38, . .

The ACCURACY of calculations is determined by the length of 'm,’which:in’this
case represents 1 part in 2 24,. or an error of ' 5.960464:* 10 (-8), which
is better than 7;sig. :figs. : However,. to try:and account for :rounding
errors, we allow one guard digit, and so you will-note that all numbers. are
printed to 6 sig, .figs (even this:does not ALWAYS account for ALL'errots,
and you will note, - for instance,. that 3*4 is displayed as 81.0001, and not
8l, as it should be!l. > This is mainly due to problems which conversion from
binary to decimal, as well as the accuracy of the method. used: for
calculating powers).

b. Floating-point functions and operators. E O S
The: address of the single=-argument f.p functions are_as follows. . In each
case, . the:argument.is taken from the: FPA on entry,= and the result returned

in it on exit: - ., ~ v ;3411 R T i oozt T e 2w me]
I - % . . s prney | 5 %@ = 5 = P s
1oG 1B87 LN 1B93 EXP 1E4A ERA VOThe Tt a0 )
SIN 1ECA cos 1EC4 TAN 1EBO '
ATN 1E8A RND 1r36 ABS 1pgg .- (oo o -
SGN  1p6C INT . 1DCO -,: SQR> IDFD - - s (=l ¢
1w I T i oan
i | 3 1 i ! “ Yoy
[ Lot 3 I e o Sl oo
T b = ey ;
! E e i 1 3 1
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By ‘operators' we mean those in which we are dealing with TWO f£.p
quantities. 1In general, we;do a calculation: in.the.forma = b o a, where a
‘= contents of FPA, b = conetns of top four bytes of stack, and o is the

" ‘operation performed..  On the-stack, ~;the .top pair of bytes. represent the

-exponent ; (high byte)- and. top byte.of mantissa, . For, each operator, .there is
another entry point (given a suffix 'l'), in which b is stored in. the BCDE
registers, Here, B contains the exponent, C the high byte of the mantissa,
and DE the rest of. the mantissa.* We call the set.of:four registers used.in
this way the-Floating=Point: Register :(FPR). ' : The result:of. any-of these
operations is, of course, returned in the FPA.

HE : wedd O g o fo Been Eeabid Hink " e BEF g, CRTE

- . .
- ADD 1A91 ADDl lAAG SUB i -o1AAY s SUBl 1|1AA3'_J:.1‘.._ Yo LR e L

‘M_ULT “L,lBDZ .;MULTY 1BD4,- DIVIDE_._.1C24 ¢DIVL 25, lczs.n- ORI T W (s I b
. ;POWER ; 1EC6 . POWER], 1EO7 ., ADDN.- -1 1A88 ; SUBN.-». 1A9D A0 B BT R S
. - MOD 1caAB MOD1 1CAD, ;\"-MULIO A5 1CDA = DIVYIO o 1C18 <l <ndl ol 0 ul 0idnan

NOTE: POWER is actually calculated as: X ¥ -'EXP (Y * LOG(X)), with.
the convention that X O0=1for X=0and 0 Y=0forYoO, and X Y is
not defined for X 0 or for X=0 and y 0, :

MUL10 and DIV10 respectively multiply and divide the contents of the FPA by
10, leaving the result in the FFA,. _

ADDN and SUBN are like ADDLl and SUBl, except that HL points to a memory
location at which b may be found. You can place a constant here, or even a
temporary result, if you wish., Xtal BASIC stores a large table of constants
within the Interpreter, and here are some of the more useful ones:

'HALFP1 2035 Pi/2 ©°  HALF 203E 0.5

TWOPI 2036 Pi*2 OTR - 2042  0.25

ONE IFFC 1 = = NEGONE 1FF8 ~1
g - Other.ueeful F.P. routines.

STKFPA 1D87 Returns with the FPA on the stack, in the
form shown above. Destroys the DE
SREETTP NI 1 b -} -9 4 - JUUOE N T TV o B o S R C I R g e BT i e
LDFPR 1D94 ,Copies ..the : FPA to . the FER,: 1eaving HL S
sy s i pointing-too TEMP.;_ o ndhd el o BURNTE S0 .00 B TE WR g
STFPR 1DAC Copies the FPR to the FPA, without ST TR Tk
effecting any registers.
HLTFPA 1D97 Coples the four bytes starting at (HL) into the FPR AND FPA,
leaving HL pointing to the byte following the black of four.
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Yol The TS el Vi MBEE e TR T
e P T Vinelh PRRANEA  wamp G I T S S J.l ol .
The HOLD/CHAIN combination separates the . two sectionstuch that the . other
sub-programs illustrated can be called up in place of the INITIAL ROUTINES
section each.time.- - (The: flow:of:the original- program would be .structured
such . that . the initial routines are executed before:the. 1ine containing the
HOLD/CHAIN commands ‘is, encountered). D E, s mebman g pew ey g i

Thus:-“wi“mn ETin I i T

HOLD 1line number :;CHAIN"SUBl" calls up the lst sub=-program,
HOLD line number :CHAIN“SUBZ2" calls up the 2nd sub-program. .::l: oo
HOLD 1line number :CHAIN"SUB3® calls up the 3rd sub—program.

SOETITN S vaed S0 e Sl sty Jipdst o L s @ TwoE A
Each time execution would continuei\fromi the beginning “““ of the ~added
sub=-program which c¢an then access the COMMON ROUTINES section of the

original program. |

e Mot

This method saves file space and greatly improves the efficiency of a CHAIN,
by speeding up the loading of each program.

*. Wl

NOTE: The line numbers of the suh-progran must be selected ;50 /as. to be
greater than those of the COMMON ROUTINES section, i T

The example Mailinq List program given in the section on: FILE HANDLING (page
285) illustrates the use of this method of SEMI-CHAINING programs, .
The original program consists of the COMMON ROUTINES section in 1ines 10 to
890 and the INITIAL ROUTINES section in lines 1000 to 1110. 0. .5
e o

The HOLD/CHAIN combination is found in line 900 and the flow of the original
program is structured such that the INITIAL ROUTINES (lines 1000 to. 11190)
are exeouted before line 900 is encountered.

There are three sub-programs involved with titles "MSUBl", - "MSUB2", and
"MSUB3"..r These sub-programs .are accessed according.to the:input in:line 870
which places a wvalue in N$ {(given by the user response to the question
"which?™)

HOLD e et Boad Ll et il oty i 2n e
Syntax: HOLD L1,L2 i oo gn vocirfog e hp}ﬂ?n Lorw @ 3beos

Ll and L2 indicate the first. and. last.line numbers of:a range held 'in
view » If omitted Ll will default to 0 and L2 to 65535. '

Purpose: This is a System Command which will 'hold' a. range of line numhers
'in view' for manipulation, (like renumber), or execution.,: The 'non held'
section seems to disappear, but is still held in memory. . ... it:: i
Command examples:- _ s e Tedlinn ::e;ta;;m o
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HOLD 100,199 will hold line 100 to 199 exclusive.
HOLD 100 will hold all lines from 100 onwards,
”.HOLD.199 C will hold . all lines up to 199. : '

r L i - e U
¥ owaen v e ! ™ B G ,|; .k s ¥ %

This is a very useful command’ which will permit the user to ‘move’ blocks of

program, ' or add. another. program held on a 'disc. . This will allow a
programmer to write his routines separately,: - and then.'build up'. his final
program in order of preference, NOTE! Be careful of line numbering, and
double check that the section to be added does not include line numbers:held
'in view'. (It could be said that “HOLD' means reserve')

. O W N R ERIEE G BRES OVEOSRUSSEAY By ol T R

NOTE: See also MGErtPage ?) gl Bl -Iixw B R R T (N R

% i LE R Des .
el . ' -, | ot

You can only add external programs to the end of the first program.
Type in and save’ (as 'AA ) the f0110wing°-u.wﬂ R e
10 REM START OF HOLD DEMO(AA) : E B AE R
20 REM DATA
. 30 REM DATA . o . BoOREEG BE OE K
40 REM DATAA40 . I N T
50 REM DATASO
- 6Q REM DATAGQO 5 R B o el : o, ; mit
70 REM DATA70 i e Al w e ST S e oawdTR m ke Wit T om Sl
80 REM
90 .REM END OF FIRST SECTION S E pewggle ewpppewsses il ow o
100 REM . $E R Y B B wogels Besows o oslie m o m GhE
110 REM .. ' - R : B : Niemeplaat 3 HEIEROPS Sovey i LI
120 REM DATA 120. . Coe- in : L, P 8wy K L :
130 REM ETC
.140:REM AND SO ON.: . -~ . iz s 5 e TaliiAT He b up 5
150 REM PROCESS i. . .- .. i e B e B R x e Y OFUOE el e |
160 REM ; glws e et e o f oo U s ;3 a % w s
170 END
' ! ™ v ' Lo e Fon L3Ot - toE g o
Now suppose we uant to move the 1ines 40,50 60, and‘?O to the end of the
program, -0 . ol R DA W LGN B I i g S
HOLD 40,70
now we can manipulate its line numbers:~ Pt
RENUM 300,5
which will assign a new number sequence to B £ 2N Dot
MGE
' +1If you LIST the program, you should gets="i i 7o
G mel R sevee e w0 o gl ogp s oo
LIST
o . 10 REM START OF HOLD DEMO(AA! Leoah, ey T RIS S Ry IRATR L B S o
Pooro 520 REM DATA L s v o aenen o 0 1) T, TR T N
30 REM DATA . o' ob o= Lilge o3 oo wee sl ¢l Y
80 REM
90 REM END OF FIRST SECTION gy o8l g
100 REM
110 REM .
120 REM DATA 120
130 REM ETC
140 REM AND SQ ON
150 REM PROCESS
160 REM
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170 END .

300 REM DATA40
305 REM DATAS0
310 REM DATAG0
315 REM DATA70

28
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Now move it to the Beqinning:-

RENUM 1000

1000
1010
1020
1030
1040
1050
loe0
1070
loso
1090
1100
1110
1120
1130
1140
1150
1160

HOLD

MGE

300

302

304

306
1000
1010
1020
1030
1040
1050
lo60
1070
1080
1090
1100
1110
1120

REM
REM
REM
REM
REM

REM

REM
REM
REM
END
REM
REM
REM
REM

which should give you:~

START OF HOLD DEMO(AA)
DATA
DATA

END OF FIRST SECTION

DATA 120
ETC

AND SO ON
PROCESS

DATA40
DATAS0
DAT260
DATAT0O

1130,1160
RENUM 300,5

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
END

will now LIST to:-

DATA40

DATAS0

DATAG0

DATAT0

START OF HOLD DEMO(AA}
DATA

DATA

END OF FIRST SECTION

DATA 120
ETC

AND SO0 ON
PROCESS

EXAMPLE 2: Adding another program from a disc.

double check the line numbers,

out first what numbers you need.)

. 29
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Type in and save (QQ}:-

1000 REM START OF ADDED BIT (QQ)

1010
1020
1030

REM
REM

REM

" 1040 REM END OF ADDED PART
Clear the memory (NEW) and load 'aa'

RENUMber it to 100,5

HOLD
I0AD
MGE

100
105
110
115
129
125
130
135
140
145
150
155
160
165
-370
175
180
1000
lolo
1020
1030
1040

190

IQQ!

REM

REM

REM

REM
REM
REM
REM
REM

REM

END

REM

REM
REM

should now get a LIST of:-

START OF HOLD DEMO
DATA
DATA

END OF FIRST SECTION

DATR40
DATAS0O
DATAG0
DATAT0

DATA 120
ETC

AND SO ON
PROCESS

START OF ADDED BIT({QQ)

END OF ADDED PART

Related Keywords: MGE LOAD SAVE

30




H

1
e T
i, .
o
T gl 1]
i
5 i
i, T
W o
i Ser e
R A P

1
L
1
Voo
Sy




e

|
) | h
D (B ' i : o
e Subroutine address. for various versions of Xtal Basics.
i Sub-rtn. V3.8 . - V4.12  va4,2
)
FNBIT @285 . 0287 2284
FNENDE @288 P28A 2287
) FNENDI @28B 028D B28Aa
FNENDF  @28E .. D290 228D
- FNEND 2291 0293 R2908
1D CFHLDE  B297 0299 2294 .
i -~ "TSTEOM  @2%D D29F 229C
| IGBLK B2AA 0240 D2AA
h) PRM @289 . B2BR 0288
LTRCHK  @2DF PZE1 @2D%9
. FRTNUM . O2FC BZFE @2FE
- FORMFOS ©4E1 @4DD @4D7
FORMNUM B5&4B @5&C @569
; ERROR . . DAEF @6D0B B&CD
h) RDLN 2687 2695 2697
FR - . 2S5E7 25FE 2620
. LWRTST. @209, . - @2D2 @2CF
Y IGRLK P2AR . . B2AC 22AA
: LoG 1851 " 1R8N0 1B87
SIN - 1E94 1ECS 1ECA
. ATN  _1ES54 1IE8Z - 1EBA
SGN " 1D36 1D6S 1D&C
: - LN 1ESD 1BBC 1B93
Yy cos 1EBE 1ERD 1ECA
RND CIFRR 1FZF 1IF3&
JANT iD8A 1DBY 1DCO
) EXP 1E14 1E43 1E4A
TAN 1E7A 1EAY 1EB®
. ABS 1D2A 1059 1060
. . BOR i1DE7 1DF& 1DFD
-ADD 1ASE . - 1A8A 1A91
MULT 1R9C - 1BCB 1BD4
) - POWER toDa ADFF 1EDS
- MOD 1C75 1CA4 1CAB
. S8UR 1ALB 1A9A 18A1
) DIVIDE 1REE 1C1D 1C24
ADDN 1A&2 1A91  1AB8
MULLD 1CA4 tCD3 1CDA
p) SUB1 1A&D 1A9C 1AA3
DIVi 1EFD ACIF tC26
SUBN 1R&67 1A96 1ATD
') - ‘Divie 1BEZ2 10141 1C18
*  BTKFPA 10518 1D80 1D87
LDFFR . 1DSE 1D8D 1094
) - STFPR 1D76 1DAS 1DAC
HLTFPA 1D61 1090 1D97
 FPATHL 1D7F 1DAE 1DRS
) DETOHL  1D82 1DE1 1DES
CHESEGN 1D1E 1D4A 1051 _ :
_ CHGSGN 1D2E  *  1DSD 1D64 . , .
). POLYL  1EED IFQF  1F1é :
- PORY 1ED1 - IFRP@A - iF@7
- SINTAB. . .IFF&6 = 2023 2025
) LOBTAR . 1FA3 1FDB® -~ 1FD2




IRy
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(W

C LU U v Uy

Y =

EXFTAR

EXFR

EXNMCE,
PARN :
FCHNUM .

- GETNM

TXTNUM
TXT1
UEXINT
INTEXE
12535
FORMNUM
FORMPOS
NUMCHEK
STROHE
TYPMCH
FCHSTR
LENL
ASCE -
STREFPC

AGNSTR

STREND
FNDVAR .

1FED
1650

1641
1656
2034

161C
28D4
2007

185E7

15F4
150D
DSLE

B4E1 ~
14544

14647
1449
1409
143E
144D

o 12c5

1273

1244

1870

L5900
16483
1690
20863
1660

2109

2188
1624
1633
1649
D567
a4bAa
1686
1687
1468k
144K
1483
1492
1Tg
12mé
1289
18832




N F

U

10
2

=0
40

&g

&9

70
. 80

20

oo

110
120

13

140

1568

160
- 170
180

190

203 :

210

- RZD

230

240

252
260
272
289
298
IR0
310
320

9
34

50
360
370

IR@

. R0

'REM FROGRAM. TG MODIFY PRASTLLNATR]

REM TO ALLOW ADDITION UF USER hE%EHVED WDHDa
RET: BCOL1:TCOL15.8@ - - _
FRINTEEL .25 YBAGIC HGDIFICQTIDN PFDGRQM“'

CLEAR &&1@@

RENM"XEAS.COM*TD" XBAS.0BJI"

FRINT@B, 45 "LOADING HQJIC“

LOAD "XBAS.ORJ" £

REN" XEAS. ORI " TO"XEAS. CDH" 

FRINTCB 6'“BﬁqIC LOADEDY

RLH CLLQR NER RﬁM AREA :

FOR I=0 TD Sli:FOKE c?EE@+I B: NCXT

REM MDVF CUHHANDIFUNCTIDN TQBLE TO NEN RAM

FDR =0 70 111 PDhE WQEGE+I.PEER(%QBEJ+I)'NEXT
REM MOVE QDDRESS TQBLE TD oLD HORD TAELE

FOR I=0. TO 4%:FOKE Z9BCS+I,PEEK (XPCTO+I) FNEXT

REM SET UF NEW POINTERS IN HARD SCRATCH

DOKE YBES4,%4001:REM NEW START OF BASIC -
DOKE ¢8p88,%3E00: REM NEW AUX COMMAND/FUNCTION
DOKE &8892,&330& PEM NEW ADDRESS TABLE

REH CLEAR OLD AUXILIARY TQBLE

'FGH I 2 TO 111: PUHE %98F7+I 1 H NEXT

PRINT@@,B;”ENTEH VER.ND. 9UFFIX(1 T X DIGITSE). “;:INPUT:X$

IF LEN(X$) > THEN GOTO 298:ELSE POKE %9DEZ,ALC (XF¥)

FRINT@®,10; "ENTER FILE NAME DF NEW BASIC i3 INFUT F%
IF Fib="" THEN F¥="NEWXBAS" -

BE=F#+*, DBI" 1 HE=F$+" . COM"

FRINT@®, 12; "SAVING NEW BASIC"

SAVE G%, %6100, X9FFF

REN G% TO H$

7PRINT@Q 14'“NEW EQSIC SAVED"'

BLOLA4 .
END




DAL et g

I

P

G G

o

ZE90

ZRAG
JBERG
JBCO
IEDG
SHREQA
IBFD
Lo

CEC1O

ZC20
AR
IC40
2Cs8
ZC60
2C70
JC8a

- 3CR0

LA
ZCED
3CCa
3CDO
SCEDR
ACFB

n,
-

D4
49
c9
D3
AF
48
ag
Cé
44
4E

>
P

-
£

-
i

Lo
Fa

24
QE
2b
oE
DA
34
Qs
B4

41
47
4E
4%
4¢
41
4
49
4F
24
DO
&8
8D
34
6D
86
32
E&

70

b4
as

29.
49

4E

48
43
SA
5
S0
4F
4T
48

~y
s

o3
ZE
34
2c
PE
QE
ac
2B
11

1A
37
24

rafY

o L J : - witra el
B T T e MR EUE e L P T AL -

D& 41 40 CC A4S
54 24 CT
48 CB 42 44 CD

45 éf? c4 52

a3
45
53
4C
45
D'-’

q?@

EE
BA
40
87
72
57
79
FA
D7
38
04

24

CF

D&
D&

it

44
2C
29
A
Q9
29
2C
28
26

26
24

52

41
50
44
54

o2

49
44
4F
a5
CE

4 2D

94
?F
FA
86
76
46
79
52

7F

45

11
€8

2D
34
35
4] =3
@D
28
R4
@E
a4q
31
Qs
a5

52

o
47
28
4R
43
45

FC
c7

i

B85
8D
FA
18
D1
&b
SF
BE
FF

4é&
cS
=9
41
92
4%
c4
45
4R
59
2C
D
>4
19
7]
()]
192
24
7)) 3]
B4
Q4
39

25

54
52
ac
4
49
4E
45
D&
28
cl
EQ
DA
75
DE
58
9F

o
—

BD
EC
4A
27
EA
31

24

4c

~
e

D4
o4
CS
47
50
c2

44

34
30
A
10

i) =S

aB
@A

-

a6
<@

R4

€D
s
CE
43
45

AC
45
45

9c
EC
Fe
11
Ak
D2
Q6
Ab

97

78
1D
24
0B

R P A

49
4F
aF
aF
cD
ac
DO
45
45

£
E
-

c o

34

34

@R
i8
10

@A

oF
28
Sb
04
31
Q&

R

44
44
sS4
4C
41
49

4B
1%
c2
BB
7C
F8
8F
44

By
=

oE
BE
FC
40
A
B9

19

ot

24
Cé
Do
c7
47
S@
ac
28

o4
Z2E
2D
2B

29

a4
QE
aD
BE
2C
37
@as

i)

@&

W b

D2
4E
49
43
D3
55
5%
D&
49
4E
AC
2B
9C
61
23
99
9E

86

53

“1F-

F8.
&B
A7

S A T R R IR AR R T D T A

'_&ASM 428
PEFONE Rumwwe. XBASHMeD

TANVALLEFT$MIDER

IGHT#ERRERLEDFFN
INCHERDMULENOTRI
SIZE. .DRAWTCOLGC
OLECOLSFRITEMAGS
HAFEORIGINELLIRS
EDOSRAD (DEG{FOLY
FILLVFPOKEVFEEK (V
DOKEVDEEK (BEEFE]
MN¥ (RETEEYADC (BTN
(PSW. s =+ B0 a3y
hanaa—-i1=Z4141—%
n e i, 464ublyvax+.
3 ,L.,z5+."...0)A
W N RO . | .
L SO gV AN, © —
e W F (2 84000
AR IRVE RV - T T
«Paz,R.B.1. (1,0
vt am.JEx4R@7,
&.786E1 .

amnnaM

s)eansea>PiB. 1.0k

-III#IHI.IIII‘-II.).

AbXx.
TArx

ADA.
TAA4




L RTRRE R

BT T T | ;
T R R T

XPAs V4.4

35
AFTER Riwring
oy |
" T 3BQQ@ 3ICFF 1@
IEDO 41 CC 4F 43 4B D2 45 4E DS 4E 4C 4F 43 4B CD S5 ALOCKRENUNLOCKMU
) X010 53 49 43 C3I 41 4C 4C C9 4F 4D CE 5SS 4C 4C DD S4 SICCALLIOMNULLFT
IE?D S2 D3 45 S@ D3 S0 45.45 44 D7 49 44 54 48 DA AF RSEFSFEEDWIDTHZIO
IRI0 4E 45 D4 49 24 D4 45 4D S5O0 4F D& 4F 49 43 45 DO NETISTEMPOVOICEP
D) TR4Q 53 47 C1 42 53 C1 S3 42 C1 54 4E C3I 48 52 24 C3 SGABSASCATNCHRIC
ZESD 4F 53 C4 45 45 4B CS5 S6 41 4C CS S8 S0 C8 495 S8 OSDEEKEVALEXFHEX
; ZTR&D 24 C9 4E S@ C? 4E 54 CC 45 4E CC 4E CC 4F 47 DO £INPINTLENLMNLOGP
<5} IR7Q 45 45 4B DO 4F 49 4E S4 DO 4F S3 D2 45 44 D3 43 EEKFQINTPOSRNDSC
‘ IEBY 52 4E 24 D3 47 4E D3 49 4E DI S1 52 D3 54 52 24 RNFSGNSINSERSTR#
%590 D4 41 4E D& 41 4C CC 45 446 S4 24 CD 49 44 24 D2 TANVALLEFTHMIDER
by IRAD 49 47 48 54 24 CS 52 52 CS 52 4C . CS 4F 46 C6 AE IGHTSERRERLEDFFN
: IRE@ C9 4E 4% 48 CB 42 44 CD S5 4C 24 CE 4F 54 D@ 49 INCHKEDMUL ENDTPI
IBCO DI 49 S5a 49 8014 D AR ZC BO® 2C FC 2C EB ZE ACISIE.f.~reBae iy AVA.
Y IBDO 2E 68 fE EE 2C 94 2D FC 3D DA T4 EC 34 7C 2D 2B .hun,.=i=I4141—+ TAM
3ZHED 2FE 8D 34 BA I4 9F 34 C7 34 75 Z@ F? 34 FB 2H 9C v o314, 4G4uBvAan+.
: ‘. IRFQ ZF 34 2C 4C 2C FA 35|00 92 20 00 00 @2 o’ B@.B@l/4=L=25L........
£) TLO0 00 00 00 00 V@ 00 00 00 QG 00 00 Q0 OB 00 00 @B ....canvensrvann
IC10 00 V0 02 22 02 22 22 00 Ve 20 2 Q@ PO 20 OO0 VB ..evacsensennena
TR IC20 09 06 V0 92 V2 VD 22 DO oD 20 G0 22 B0 20 B0 D@ ...sccvareoneres
s I IC30 00 20 0D 20 @O R0 02 VY 02 BD VA 0D Do 20 BB BD s.ccansnsanannns
. 2040 0D VD 09 B2 D0 20 Q0 00 QD 0D VO 0D DD OO BB BB ....esrrrmranenn
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;¢ EQUATES

PR EQU  .2480H
SOR . EQU  SBFDH
DIVI  EQU  IC2tH
WULT! EQD  LBDAM
ATN  EQU  LEBAH
SUBN  EGY  IATDM
SUBI  EQU  1AASH
MDDl EQU  JAAMH
ASCI CERL. 149

- EXP . EQU 1E4AH
- BTKFPA EBU 1DB7H
" EXNNCK  EQU 16834

FNEND EQU  229BH
ERROR EQU  B4CDH
LOFPR EQU 1098
ADDN  EQU  IA9BH
FNDVAR EQU  1BB3H
FORNPOS EQU  B4DAH
EXPR EQU  149CH
RPARN EQU  B291H
ASNSTR EQU  12BH
LWRTST EQU  82CFH
STREND ERU  12EVH
t

L NTYPE EDU  BlasH

FRA EQU . 1884
HALFPI EQU 2034

CONE EQY - LIFFLH

ORE  3BF7H 1 START OF USER AUX ADDR TABLE
il HKOME - '
D 5N
i1 ALS
[ HSN
DN HCS
]| HIN
W Lo
_WCoucss
DR6  JE98H - START OF AUX CMD/FN TABLE

DB 19HeE NUMBER OF WORDS
DR6  SEGFH ; START OF USER AUX CND/FN TABLE
Cle W | | | .
0B CDME' ¢ HIME CURSOR
oA o
I A " § ARC SIN
A : .

A IR U S
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CALL
CALL

CALL

CALL

. FOP .

ALS:
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" HSNL3

" HALVE:

©RET

- HCS:
,HESLs
R T R

g

HING

LILIE

POP .

LD

" DR

R
CALL

P

CALL:
[ALL

‘LD

CALL
CALL
AL

1.
10

o AP

0R -

DEC

RET
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CALL

CALL

CALL
CALL
Ly
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SR G
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W
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11,4082

IV
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RLHALFPT. .
. SUBM

W
MENZ
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Ay (ML)

2 T

1
(W)
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CHALYE T

e

S0UBLE
EXP
ht ,CHE
RDDN-

CRECIP 0

—

-y

- wa wr £

-

SR

R ]

EPUNERED

BRC LOSINE

Siﬁh
CosH
TN
LOCATION n#lvnslnBLs

LOWER CASE TO UPPER CASE
END OF, TABLE

{HDKE} CODE IN A
OUTPUT 1T

ASNIY)

STACK X
™2
SORIL-XA2)

UNSTACK ¥

SPECIAL CASE FOR ASN(1)<PL/2

X/SERE-X2)
ATNLX/EBR {1020}

oy PLI-AENGD

EXP(SI-EXP(~X) .
DIVIOE-BY-2 BY-JUST
DECRENENTING EXPONENT

NOT IF FPA-D

P

2 -
EXPLX*2)

BEPGAD

1H{1+EXP{342))
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1;;4';%?;¢}PUSH

RECIPE

TN POP
]

e
. TALL
L

38
~ 'qP:E

PR
LD

: ..DUUBLE' Lo
A RN
- ORET -

~ -+ INC

ORET

LB
JP'

ot PUP

SN §
BRI T
ORI
= S
& HRe
b L

R
3T

#, (HL}

" N
(KTYPE} A
| FORMPDS - -

DUUBLE
HL -

S :
4 e
- BTKEPA

RECIP
BC

- o

HL

ISPi HL ;
THL
CEIMMCK
DE ,FNEND

- 5P, HL

i DE”

IHLI

BE a10mH
‘1, C - f

e g
:“‘? .
L, FPAS3

AL

—

-
H

(AL}

N
- ERROR

HL

|

CLICT KL

LALL

CALL .

PUSH .
AL
U DEe

DEC

. et
S

-EXPR

RPARN -
HL

L

P R T Y

—— -

T

P

2![1+EIPII‘2)1__;;'-

2P
SET EXPLX) AND EXP(-X)

00 EXP(-1) 88 1/EXPX)

ROUTINE TO EVALUATE THE
EXPRESSION BETMEEN THE
BRACKETS, FOR USER-DEFINED .
FUNCTIONS.

WILL EVENTUﬁLLY RETURN TO
FNEND -

“JUNP ID RtTURN HDDRESS

BﬁLCUL&?E REEIPRUEHL

FPR=1

DOUBLE FPH BY INDREHENTINE o
EXPONENT -

HDT 1F FPA=B!

OVERFLON IF EXPONENT=FF

IF STRING, GET ACTUAL STRING . |

ADDRESS, NOT JUST POINTER - .

GET CLOSING BRACKET . -
IND PUSK TEXT PUINTER
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HL .

AT

BE
ASNSTR

R

B.A
A, tHL)
LWRTSY
{DE} A
LE
HL
uci
STREND

WAKE XEW STRING

CONVERT LUHER-E#SE LETTER
AND PLACE IN NEW STRING -




o @

= ._

%80

10FD

124
1ED8
IE8A
1490

o W 1483
1ARS
eum g

1087
1683

g%

paCh
1194
1A98
1883

B4DA

1490

- B23l

1284
B2LF

U429

N Y
. piEd
. 2038
" IFFC

. 38F7

3By
 3BFB

SBFD

" 3BFF

3cet,

o yes
.5 3085

30

3R
370

JE9]
SE4
JEBY
SELS

)

SEE)
JFa8

*IFAS

2t

8 : )

AR 4D 45

JRES T

CHHRH L EH I R N R
s# RESERVED WORD EXTENSIONS TO ITAL BASIC 4.2 %
1 J.RANGELEY HARCH 1983 =~ t
it TATUNE {UK) LIMITED o kg
PEREREERRERREHEFEEEI AR SRR EE RO R R R R R

s
_RSEG

¢+ EDUATES

PR EQU 26824
SOR EQU 1BFOH
Divi  EQ 1C26R
MULT]  EQU 1BD4H
ATN EQl - JEBAH
SUBN . ERU 1A9DH

_SUBL  EQU  1AM3H

ADD1  EQU 1AAGH

- ABC1 . EQU- 1492H

EXP EQU - IE4AH
STKFPA  ERU 1D87H
EXNSCK  EQU 16834
FNEND  EQU 2298H
ERROR  ERU BA5COH
LDFPR  EOU 10944

_RDDN QU 1A%8H

¥

FNDVAR ERY  18B3H
FORMPOS ERU  D4DAM
EYPR-  EDU  149CH
RPARN . EBU  B29iH
ASNSTR - EQU  12B6H
LHRTST EQU  B2CFH

o ASTREND ERUC 126840 L0 Lo oo
_, § _ |

NTYPE EQU - B158H
FPA EQU  BLEDH
HALFPI EQU  2038M .

~ ONE  EDU IFFCH

ORE . L3BFTH © - ; START DF USER AUX ADDR TABLE
DN HOKE - :
D4 ASH
D8 ALS
DA KON
DN S
DN HTM -
B RSN g el Rt

- '“.' : uess -‘ : 5o, R ‘
w 35659 i . : o :'étﬁﬁf'oF AUK CAD/EN TABLE
ST B P MMEROFWRS
0%6 §£§E§ - START OF USER AUE CND/FN TRBLE
gg '“"":ns- ) "-'_.' =;¥?ff;:uﬁnz'cuﬁsﬁh"; e |

Aa R e e
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53 4E 28 DB BN
£l N
435328 B LSt
£8 B
53 4€ 28 ) S [
£8 kW
43 53 28 B s
i W
54 4E 28 D8 "IN
€ ot L
: F 328 DB ‘e
_ 55 )
1 435324 28 o8 L850
ey B8 0B BEH
> " .3 MACHINE CDOE ROUTIKES
Sl T SO CHOME: LD A0
; _ D 3BT _ASN:  CALL TRN
& €0 {087 © BSNL: CALL  STKFPA
D JESC €D 1094~ T CALL  LDFPR
' JE9F LD 1304 CALL  MULT
JEA2 20 AFFC 0 HLONE
oy 0 JEAST OO 1AMD CALL  SUBN
S 3EAB  CO 1DFD CALL  SGR
_ CJEAB. €1 PP B
fip8 JAC 0L POP  OE
ST JEAD A BB _ Lb A, (FPAD)
- ¥ W : RA
g B 8 ... . R 1,A82
%‘. ~3EB3 0 CORC26. ... "o ow. ¢ . CALL-
! JEB&  C3MERA P AIN
B . 4 3
32w www CACS:  CALL TRK.
% 3ERC LD 3EW ACS1: CALL  ASW1 .-
ey 3EBF 21 203A ACS2Z: LD RLMALFPY-
. 3EC2 C3 1A% ¥ P SUBN
| o €0 3F97 HSN:  CALL  TFM
E o CD 3EFB HSK1: CALL SN2
B | LD 1ARS CALL  suBl
o 21 9183 BALVE: LD HL,FPA+3
g . 7€ L
S R B oo RO
by %S N S REL L
19 T, S
A0 &y REL.. Gl iy
. 2 : CD 37 HCS:  CALL  TFN
: ED 3EF HCS1:  CALL  HSK2
D LD 1AAb CALL ~ ADDI
B e ABED, Gt JR HALVE ...

¥

[
4

i

1

H

i l

ARC SIN

ARC COSINE

SINH

LosH

TN |
LOATION OF VARIARLE

LOKER CASE TO UPPER CASE
EXD OF TABLE

CHONES CODE IN A
QUIAUT 1T

ASNLX)
STACK I

12

1-3%2
SERI§-12)

UNSTACK X
SPECIAL CASE FOR ASNU1)=P1/2

ISRU-1AZ)
ATN(L/SERA1-X721)

PLI2-ASNED)

EIPID-ELPI-1)
DIVIDE-BY-2 BY JUST
DECREMERTING EXPONENT

NOT IF PR, 0L

EXP{X)4EXP(-X)




X6 B ' JEET - CD 1E4R -

COIEEA 20 IFFC

. JED E5

'™y - XEE. CD1AeB

ST 3ERL LD 3FL3
IEF4 LD 3FiB
EFT . KL

o
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I&B_FGR. ~m TO 111:FOKE %9E@@+I, PCEV(&?EC4+1).NEXT

17
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START OF USER AUX CMC/FN TABLE

HOME LURSOR



V)

3E73
JEN
3EN
3E78

B
JE7C

EW
Jede
JEB3
JEGE
3E07
3e88
JEBB
JE8C
JE98

JEN

JETT

3£

399

Jeqt
JE9F
SEAR
SEAY

JEAB -

3EAB
JEAC
SEAD
Jeed
SEBS
3EB3

JEBS

SEB?
JEBL
SEBF
JEC2

. SELS

3ECH
SECB
JECE
SED)
3ED2

- SED3

JED4
JEDS

JEDb
JED?

JEDC

SELF

Ct
93 4E 28
£l
08
]
53 4t 28
]
435328
c8
PLIK i
(W)
4F 43 28
b3
3320
Bd

3E IE

03 25FE

£0 3607
Ch 1098

€D.108D

CO 1BCD
21 1FFA
Ch 1A%%
Ch 1DFs
01

ot

34 0183
b?

28 8
Cb JTIF
C3 1E83

L0 3r97
Lo 9%
21 1834
L3 1A%

CD 3Fe7
Cb 3JEfB
B 1R9C
21 018
A

B2

ce

39
L9

CO 3re7
CD JEFB
LD 1ASF
1B ED

28

AL

NACRO-E9 3.44  @9-Dec-§1

PASE

o
DB
0t
oB
ot
DB
I
LB
oc
i
oc
DB
e
L
)]

1-1

y
‘SK{
3
L5¢°
"
SN{
"
L3¢
"
IN(
1
oL’
"t
"C581°
88H

+ BACHINE LODE ROUTINES

HOME:

RSN:

ACS:
ACS1:
ALS2:

HSN:
HSN1s

KALVE:

HCS:
HES s

L
JP

CALL
CALL
CALL
CALL
LD

CALL
A

POP
POP
LD
CR
R
CALL
JP

CaLL
CALL
Lo
JP

CALL
CALL
caLL
LD
LD
0R
RET
DEC
RET

CALL
CALL
CALL
JR

A, 38
PR

TFN
STKFPA
LOFPR

ML
HLONE

SUBN
SR

B

DE

8, (FPA®D)
A

1,AC52
pIVI

ATH

TFN

ASKL
HL HALFP]
SUBN

TEN
HEN2
suBl

RL FPA+3
A, tHL)

A

{

{HL)

TFN
H5N2
ADD1
HALVE

- -

-— v

[T

“e mm

-

- ms A=

ARC SIN

ARC CUSINE

SINH

COsH

TANH

LOCATECN OF VARIABLE

LOWER CASE TO UPPER CASE
END CF TABLE

CHOME> CODE IN A
WIRLT IT

ASNOXY
STACK ¥

1“2

1-¥~2
S6R{1-1"2}

UNETACK ¥
SPECIAL CASE FOR ASN{I)=PI/2

1/508¢1-X+2)
ATN(X/SBR{1-X"2})

PI1/2-RSN{K)

EXR{XI-EXPL-Y)
DIVIDE-BY-2 BY JUST
DECREMENTING EXPONENT

NOT IF FPA=1

EXPLX)+ERPL-X)

L A L S I R P i 3 Bkl |




SEEY
3tEd
JEE7
SEEA
SEED
JEEE
3EF]
JEFY
JEF7
SEF8
3EFB
JEFE
iFel
IF4
SFR3
3FR4

37
3F8
389
IF2A
¢80
3Fid
3F1L
12

JF13-

JFib
3F17
SFi8

IF1B
IFIE
3FIF
IF20
3F2t
IF22
IF23
325

3F28
3F2%
. 3F2h
3F20
SF2E
3FH
32
¥
“3F35
JF34
IR
JF38
3F38
3F3A
JFI8
SFIC

HACRO-BE 3.4  B9-Dec-Bl

ED 3F87 HIN:
LD k18 HYK1:

€D 1843
2i LFFA
ES

€D 1Al
LD 3F13
€D 3Fl1g
3

£3 a9

LD IE43 HSN2:

€D {Daa
LD 3F13
|
0l
N

'3 . TFN:

E3
23
£0 1470
11 8293
EY
03
ES.

i Bl128 RECIF:

at
a7
L3 ICIF

7€
B?

£y

2]

ce

IE #b
C3 2408

Bl LOC:

23

D 18AC
ES

3 B
B?
_EB

28 oA
&

23

It

3

bé

bF

AF

32 B1&d

2] B1B3 DOUBLE:

PAGE

CALL
CALL
CALL
LD
PUSH
CALL
CALL
EALL
FoP
JP
CALL
LALL

LAl

pap
POP
RET

POP
3
INC
CALL
LD
E)
PUSH
JP

LD
LB
LD
JP

L

LD

DR
RET
INC
RET
Lo
JP

POP
INC
CALL
PUSH
LD
OR
3
IR
INC
INC
LD
INC
LD
LD
XOR
LD

i-2

TFd
J0UBLE
EXP
He, OKE
H
400N
RELIP
DOUBLE
HL
SUBN
EXp
STKFPA
RECIP
BL

LE

HL

(5P) JHL
HL
EXNNCK
DE FNEND
18P) L
DE

(HL}

BC.Biged
b,C

E.l

LIvi

HL,FPa+3
A, (HLY
R
1

-{HL)

NI
£.86
ERROR °

HL
HL
FNDVAR
HL

A, (NTYPE}

# .
DE KL
1,L6C1
L

HL

A, (5L)
H

H, {HL)
L

A

INTYPED A

- ww

e ww As

A A L L ]

- —

-

-

-y m

"2
EXPLX*2)

1+EAP{I*2)
THLEXPIX* D))
2HOHERPIX2))

-2/ [HEXPLN D))
BET EXPLX} AND EXP(-X)

3 D0 EXP(-X) AS 1/EXP(X}

ROUTINE TO EVALUATE THE
EXPRESSION BETWEEN THE
BRACKETS, FOR USER-DEFINED
FURCTIONS.

WILL EVENTUALLY RETURN 0
FNEND

JUMP T RETURN ADDRESS
CALCULATE RECIPROCAL

FPRe=1

DOUBLE FPA BY INCREMENTING
EXPONENT

NCT IF FPA=Q!

OVERFLDW IF EXPONENT=FF

IF STRING, 6ET ALTUAL STRING
ADDRESS, NOT JUST POINTER .




.Ci'f;

3F3F
42

LR
- 34
IR

IF4A
3F8D

JFAE

WS
352

JF33
Iro4
IF53

© 3F5h

3F59
SF5A
SFab

. 3FSE
W
I

3Fsl

. YFE2

Jrok

HACRO-8B J.44  @3-Dec-81

CD a4DD Loc1:
L3 8293

Bl UCSS:
23 ’

LD 1495
CD 8294
£
LD 1488
28
28
28
7E

D5
CD 126F
Et
87
7€

CD 8202
{2 0F
jg oo
23 .

C18F

- C3 1262

Ut

PAGE

CALL
JP

- POP
INC

CaLL
CALL
PUSH
CALL
DEC
DEC

DEC

Lo
PUSH
CALL
POP
L

u

CALL
LD

IXC
DINI
JP

END

e

1-3

FORNPOG
FNEND
B

HL

EXPR
RPARN

HL
ASCY

CHL

HL
HL
A, (HL)
DE
ASNSTR

CHL

Bgn %

A, (HLY -
- LWRTST
{DE) A

i
HL
1%

CSTREND

P

GET CLOSING BRACKET

i AND PUSH TEXT FOINTER

: HAKE NEN STRING :

CONVERT LOWER-LCASE LETTER
(AND PLACE IN NEW STRING




Hacros:

' & Syabols:
JEBY  ALS
) 1ASF  ADDI
_ JE95  AGN
2 - JEBY AN
Bs08  ERRDR

; 1695 EIPR
= 8400  FORMPOS

3ECE  HALVE
JETL  HOME
>
JEFB KSK2
1580 LOFPR
9202 LKRTST
IFFAONE
0294 RPARY
y 1262 STREND
2w

"No Fatal erroris)

> A2

JEBC
1831
3E59
ICIF
1470
1840
UJET
3EDA
SECS
JEEL
3F28
1BCD
25FE
10Fs
1A%C
3FSB

MACRD-88 3.44 © §9-Dec-8t PAGE

ACSt
ADDN
ASNY
gIvi
EXNKCK
FNDVAR
FPA
HLS
HSN
HTH
Loc
HULTH
FR

508
SUB)
ity

s

JEBF
1488
124F
JFIB
1E43
2293
2038
3ED?
JEC
SEE4
SF3F
A1
3F13
1pge
1A%

AL5Z
ASCY
ASNSTR
DOUBLE
Exp
FNEND
HALFPI
HCS1
HSN1
HINi
Laci
NTYPE
RECIP
STKFPA
SUBN
Lcss




B B ¥

L~
o

23
32
49
Sg
&9
79

. 89

23
198

122
134

156
162

" 18 REM PROGRAM TO MODIFY BASIC V4.12

i

REM TO ALLOW ADDITION OF USER RESERVED WORDS
RST:BCOL1:TCOL1S,4 _
FRINT@&, 2} "BASIC MUDIFICATIDN PRDGRAM'

CLEAR %6108 R o i
REN*XBAS.COM"TO"XBAS.OBI" ..

PRINTGZ, 4} "LOADING BASIC" -

LOAD "XBAS.O0BI" . e
REN"XBAS.OBJ"TO*XBAS.COM" =~ -~ . -
PRINT@D, &} "BASIC LOADED® . . .

REN CLEAR NEW RAM AREA | o !
FOR I=ﬂ TO 511 PDKE &9EﬁQ+I B NEXT

143

REM MDVE CUMMAND/FUNCTIDN TABLE TD NEN RAM 5
FOR I=¢ TO 111: FPOKE &FEQG+I, PEEK(&?BC4+I) NEXT

- 174

180

228
230
242

253

260

. 274

280
298
308
310
322
238
349
359

340
370
380

REM MOVE ADDRESS TABLE TO ULD UDRD "TABLE

. 199 FOR 1=8 TO 49:POKE XPBC4+I,PEEK(LFC34+1): NExT
208 & -
210 REM SET UP NEW POINTERS IN HARD SCRATCH -

DOKE &B8E8A,L4001:REM NEW START OF BASIC |
DOKE &BBSE,&3E0Y:REM NEW AUX COMMAND/FUNCTION
DOKE &8B98,&3BC4:REM.NEW ADDRESS TAELE

REM CLEAR DOLD AUXILIARY +ABLE
FOR I=Q TO 111:POKE &9BF6+I ﬂ NEXT

PRINT@Q 83 "ENTER VERSION NUMBER SUFFIX(1 OR 2 DIGITS)
IF LEN(X$)>3 THEN GOTQ 2%29:ELSE POKE &FDEBB, ASC (X%)

PRINT@Z, 183 "ENTER FILE NAME OF NEW BASIC "'INPUT F&

IF F&="" THEN F$="NEWXBAS" -
GE=F&+".0BJ" i H&E=F%+",COM" R
PRINTER, 12} "SAVING NEW BASIC' o
SAVE G%,M&6100,89FFF o

REN G% Tﬂ H$ S e
FRINTGEZ, 143'NEH BASIC SAVED'. -

END . .

"j:INPUT X$




",19,

- 20

1)

49
Se
59
&g
78
(=15}
g

190
{113 ;

124

o 13g
149
150

1469

REM PROGRAN TO HDDIFY BASIC U4 28

REM TO ALLOW ADDITIDN DF USER RESERUED HDRDS

RST:TCOL 15,4

PRINTES, ZI“BASIC MDDIFICATION PRUGRAM“
CLEAR &6163 _

UNLOCK “XBAS.COM"
REN"XBAS.COM"TO"XBAS.0BJ"
PRINTEZ,43 "LOADING BASIC*®
LOAD "XBAS.OBJI™
REN"XEAS.QBJ"TO"XBAS.COM"
PRINT@ﬁ 6I“BASIC LDADED';_\

'q

REM CLEAR NEU RAM AREA : '
FOR 1I=0 TO 511 PDKE &9Eﬁﬁ+I ﬁ NEXT

REM MOVE CDMMAND!FUNCTIGN TABLE TO NEW RAM ?
FOR 1=0 TO 111 PDKE &9E69+I PEEK(&?BC5+I) NEXT

179

lsa

L
208
. 210
220

230

- 240

258

. 260

279
280
. 298

399

318

3Z20
334
340

. 358

3468

- 374
=1

393
4043

- 419
428

REM MOVE ADDRESS TABLE TG OLD WDRD TABLE _
FOR I ﬁ T0 49 PUKE &9BC4+I PEEK(&9C35+I) NEXT -

REM SET UP NEW PDINTERS IN HARD SCRATCH 5
DOKE &8B84,%48@1:REM NEW START OF BASIC "~ .
DOKE &8B88,&2EQ@:REM NEW AUX COMMAND/FUNCTION
DOKE L8B%2, &3BC4 REM NEW ADDRESS TABLE

REM CLEAR OLD AUXILIARY TABLE
FOR I=¢ TO 111 POKE &QBF7+I GINEXT

FRINTEG,BI“EntEF-UerEiUn No. SUFFIX"“I?INPQT X$:

IF LEN(X$)>3 THEN GOTO 27@:ELSE POKE &PDEE,ASC{X%) _  -

FRINTGEY, 18 *"ENTER NEW VERSION TITLE “]:INPUT F&
IF F$='“ THEN F$="XBASXT" - : _
GH=FH+* . OBI" tHE=FE+",COM" i
PRINTEZ, 125 *SAVING NEW BASIC"

SAVE G$,4&4199,&9FFF.

REN G% To H® T

PRINTEZ, 145 "NEW BASIC SAVED“

PRINT" Under. name : "}Fs$
LOCK "XEAS,COM®* - ;
PRINT"File Locked.®
PRINT" Jab Dune..:

END
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DESCRIPTION OF EXTRA COMMANDS AVAILABLE
FOR TATUNG/XTAL BASIC V4.2X

GENERAL

The following is a description of a number of
Reserved word extensions that have been added to
TATUNG/Xtal Basic va.2. It should be noted that
in the case of the functions (i.e. those words
which return a value) the left parenthesis should
immediately follow the last letter of the word,
i,e. no space should bhe included, The same
restriction does not apply to the right
parenthesis.

Example:

PRINT ACS{ .1 ) will return the value 1.,47063
whereas:
PRINT ACS (.1) will return the value 0

In some of the examples that follow it will be
noted that certain values are not absolutely
accurate e.g. arc sine of 0.5 = 28,9997 deqrees,
where the correct value is 30 degrees, This is
due to a combination of the following factors:-

1. Certain real numbers cannot be represented
accurately by a binary code.

-3 Trigonometric functions are evaluated by an

infinite series which has to be truncated,

3. TATUNG/Xtal Basic works to an accuracy of . . .
seven significant figures and displays to
six. '




HOME (Home Cursor) : o5 o
Syntax: HOIME

Purpose: This is a command tc return the cursor
to the top left corner of the screen. This
command is similar to the CLS command but does

not perform a clear screen operation,

This command performs the same function as the
following statement:

PRINT CHR$(30);

Related Keywords: CLS

. ASN (Arc §i£e)

Syntax: ASN{N)

Purpose: This is a function which returns the
angle whose sine is N, and 1s expressed in
radians,
Example 1: PRINT ASN(0.5)

0.523599

" Example 2: PRINT DEG(ASN(0,5))
29.9997

Example 1 shows the angle whose sine is 0.5
is 0,523599 radians.

Example 2 shows the angle whose sine is 0,5
is 29.9907 degrees. '

. Related Keywords: ACS ATN




ACS (érc goiine)
Syntax: ACS(N)

Purpose: This is a function which returns the
angle whose cosine is N, expressed in radians.

Example 1: PRINT AC3(0.5)
1.0472

Example 2: PRINT DEG(ACS(0.5))}
58.0995

Example 1 shows the angle whose cosine is 0.5
is 1.0472 radians.

Example 2 shows the angle whose cosine is 0.5
is 52.9995 degrees.

Related Keywords: ASWK ATN

HCS {Hyperbolic Cosine)
Syntax: HCS(N)}

Purbose: This is a function which returns the
hyperbolic cosine (cosh) of the argument N.

cosh{x) = (EXP{x) + EXP(-x))/2

Example: PRINT HCS(0.5)
1.12762

Related Keywords: HSEMN HTHN EXP




HSN {Hyperbolic §;2e]
Syntax: HSN(N)

Purpose: " This is a function which returns the
hyperbolzc sine (sinh} of the argument N.

sinh(x) &t (EXP(x} ExP(—x})/Z

Example:  PRINT HSN(0.5)
0.521095

Related Keywords: HCS HTN EXP
HTN (ﬂyperbolic Tangent)
Syntax:’ HTN(N}

Purpose: This is a function wh;ch returns the
hyperbolic tangent (tanh) of the argument N.

tanh(x) = 1-2/(1+EXP{x 2)})

Example: PRINT HTN(0.5)
0.462917

Related Keywords: HCS HSM EXP

LOC {Location)

Syntax: LOC(V)

Purpose: This is a function that returns the
location in memory of the start of the variable
V. A variable name or array element must .be

specified as the argument. .

Example: A$ = "HELLO":PRINT LOC(AS)
59195

Related Keywords:




ucss (gpper-gase String)
Syntax: UCSS{vH)

Purpose: This is a function which returns the
string corresponding to the argument V (which is
alse a string) with all lower-case letters
converted to upper-case.

Example: PRINT UCS%("hello")
HELLO

Related Keywords:
BAUD (Baud Rate)
Syntax: BAUD R,T
Purpose: This is a command to set the serial
interface Transmit and Recelve rates., The values
of R and T are in the range 0 to 8 and represent

the Receive and Transmit rates, respectively as
in the following table.

¢ 75 baud %5 1200 baud
1 110 baud 6 2400 baud
2 150 baud 7 4800 baud
3 300 baud 8 9600 baud
4 600 baud

These codes correspond to those of the '8!
command which operates in the W#MOS enviroment,
The default values are 986800 bpaud transmit and
receive,

Example: BAUD 5,0

This sets up the serial interface to 1200 baud
receive, 75 baud transmit.

Related Keywords: WOLE




