ENHBAS

- “ENHBAS versioa 2.X is a great improvement over earlier versioa
- of ENHBAS. Instead of the interpretation scheme of the "old" ENHBAS,
"version 2.X actually tokenizes ENHBAS reserved words, just as Level
II BASIC tokenizes words like PRINT, INPUT, etc. Therefore, executioa
time is faster and program text is more compressed.

In addition, several commands have been added since version 1.6,
including the PLAY commaad which allows you to play a series of
musical notes over the cassette output port (described in the latest
ENBBAS manual.) Also, twvo nev commands have been added siance version
1.8: ZSTEP sad OUTPUT. They are described oa page 28.1, wvhich is
-included \n:h this addendum sheet.

Sevarnl other chnng“ have occurred, Instead of using the down
artov as a coatrol character, {SHIFT> <{CLEAR) now performs the
special coatrol key function for shorthand encnen. Shorthand entry
-."0" no loager functioas.

Because of & delay prodblem with the Epson MX-80 pnntet, ENUIBAS

aow delays for approximately one minute before issuing a PRINT NOT

.READY error.

o Important: Any programs written under the "old"™ ENHBAS will not
rua uomodified under post 2.0 ENHBAS, because of the reserved word
‘tokenizing. To coanvert these programs, you must first save them out
as aa ASCII file and then re-load them to automatically coavert the
progran, with & disk system. Wich a tape system, you must load the
"old ENHBAS program under the nev ENHBAS, and thea EDIT any line that
hasa an ENHBAS word ian it, such as "LEFT" or "SORT". It is not
necessary to mkae any changes in the line, simply hit eater after
goiog ioto the edit. This will automatically tokenize any ENHBAS
reserved wvords in that line., After editting all relevant lines,
‘rTesave the program out to tape. This procedure is necessary oaly
. once, . - .

", o{ The commands ROT and SCALE have been added to Model I ENHBAS,
‘and it is recommended that you prograa with these commands instead of
‘using the POKRE locations supplied iam the documentation for the DRAW
command., ROT = exp, and SCALE = exp, eliminate the necd to POKE
16426, exp or POKE 16427 ,exp, and provide compatibility with the
Model III version, vhere the Model I POKE locations are iavalid.

Comsoft Group

Ncmh Keystone Avenue Indianapclis, Indiana 46220




Loading ENHBAS

Table of Contents

Smﬁ-i&’h Fatu% L ] . . L] . L] L] L] L] . L] L] L ]
NEW QFANDS
. Inmﬁmm . L] L ] . . [ ] L] L] L] . L ] L ] .. L ] .
Direct Commards
E’Im L ] o L] L] L] - Ll * [ ) L] L ] L ] L ] L] [ ] *
R&-‘-:‘lg{’i ° . . . . - . - Y Y e e e o % o
Sarting Carvands
KEY ] . L] . L] L] Ll L] L ] e L ] [ ] L ] L ] [ ] * ®
m L ] * L] L) L] L] . ‘. L ] L ] L ] [ ) L ] L] L ] L ] L ]
75(38? e . L] . L) [} . e - L ] [ ] [ ] e . . Ll
S:r..f-AﬂR ) - L] o - . Ll L] L] L ] L ] [ ] * L] .
A-Tw - L[] . [ ] . L] . L ) L ] L] . L ] ] L ] L] L ]
Bran-flng Comands
Jm"{g . . - . . . L ] [ ] L ] L] L] L] L ] L ] [ )
GIU . . . L] - . - L] L] - L ] . . L] L] *
6(‘!.8 L] » L] - . L] L] L ] - L] . L ] L ] ®
m? L] . . L] L ] L ] . . L] L ] . L] L ] [ ) ®
mm L ) . ) .. . L] - e . L] L] L ] L]
&’L‘“’I’O (] L] o L] [} . . L] . L] L] L] . [ ]
h‘iﬂm . . . o [ ] . L] L ] L] [ ] * L] L] [ ] L ]
m . ] [} . . . . L] L] - . aQ L[] ° [ ]
Graghlcs / Sczeen Related Campands
DP‘M L) . L] L] . - L] . L) L ] L] L ] - [ ] . [ ]
ptﬂr . L] . L] * - - L] L ] L] L ] L] L] [ ] . .
D‘m? . - L] . . [ ] L ] . L] L ) . L] L] . .
m - . L] . . - L] - - . L ] L] L] - L]
Printer Related Camands
C-LH - L) L] . . L] . . - - L] L] - L ] - * .
Pm L] - - - L] L] L] - . L ] L] . L ] * L] .
Miscellaneous Cammands
m . [ ] . . L ] [ ] L] [ ] L] (] L[] L) L[] [ ] 1 ] [ ]
pm}{ . . L) L] . . . L] L] . - . * L) L]
mu’ - . . . - - - . - L] . Ll L] L] .
m L] . . L] L] L] . . L] L] L] L] L ] L ] . .

O o o .

16
17
17
18
13
19

20

23
24
24

R R

26
26
27

3

L

i3

aq.

Z



N

Table of Contents (con't)

NEW FUNCTIONS

String Functians
B D‘: S . - L] L ] L ] - L ] L] L] L ] - L ] L ] . L] .
m( S - . L ] . L ) L] L] L ] L ] L ] - [ ] L ] - L] Ll

“';I:\'i(ms . . . L] . ] . . . . . . A4 -

Miscellaneous Functlons
CAL&L . . . . . . L . * L] . L] ‘ . L] . L]
W MJ L] L] . - - . . . . * L] L] Ld . - L]

SIZE . ] . . . . . . L} . . . [ . . L]

k‘? E;-E-x . . . ] . o . . [] . . . . . .

A
-,
.

.

.

.

.

.

.

APPENDIX A (New exrror messags
INDEAX - (] . . . . L] L] . . . . L ] L ] . L] L] .

30
30
3l

32
33
34
34

35
35




LR A M I N s e 1 S e Y

LOADING ENFBAS

Far Mx2el I diskx

ENHBAS i{s supplied on a serialized “transfer™ disk that has no
oparating systeam on {t. It merely transfers the cocrect version af
ENHBAS ta one of YOUR systes disks, ;

To use, simply: - :

1) Insert the “transfers® disk into your disk drive,

- 2) Boolt-up by pressing the reset button at the back of
your machine, A speclal utility progras will be loacded
along with the proper verslon of ENHBAS (determined
by the memory size of the machine baeing usad)

3) Wren pravpted, remove the "transfer” disk and insert
a TRSDQOS or NEMCOS disk with at least 4 free GRANS,
Thea hit <ENTER>. When your disk boots up, ENHEAS will

4) Oxe the dirp 1s cooplete, you will have a working
copy of ENEBAS on your system disk. Since ENHRAS
autanstically loads BASIC, make sure thk disk has

- . - disk BASIC, and that is naced BASIC,

* If you have NEWDOS-80 (mxlel ), you must first dump ENHAAS
onto a TRSDOS 'or NEWDOS 1.1 or 1,2 disk. Then, rercee the disk ard
boot up with a NEWOS-80 systss disk, Then, cxry ENHBAS over to your
NEAXS-80 disk with:

COPY :0 SENHBAS/CMD ENHRAS /CHMHD
5) Nao4, instesad of typlng BASIC as you would norrally,
type ENHEBAS, You may Inclide any parameters after
the nare ENHBAS, {f necessary, a3 with NEWCS, just
: as you would after the nane BASIC,
IMPORTANT: See note wrder Mxdel ITI loading instructions

32K Disk ENKRAS leads fram ADOO-BFOO; 48K Fram EDGO-FFO0.

For Mxdel I TAPE

Loading tape ENHRAS is easy,
1) Place either side of the cassette into the recorder
and rewind to the beginning,
2) Set wolume controls at 5-6
3) Type SYSTEM <ENTER> .
4) Type ENHBAS <ENTEFRD (be careful not to transpese N,H)
5) Press the PLAY button an your recocder )
6) Make sure the earphone jack is connected to the player
7) ENHBAS should begin to load
8) Blinking asterisks should apoear in the upper right
hand cocner of the screen
9) If a 'C' appears, turn the recorder off and rewind the
tape to the beginning, Try a higher volume level
10) If the asterisks come on but do not blink for over a
minute, stop the recorder and rewind the tape to the
beginning, and try a lower wvolume level
11)" If you have persistent problams, clean your tape player
12) If all goes well, ENHBAS will self-exacute

Tape ENUBAS loads in lower merory from 42E9 to about 5500,




LOADING ENHEAS (con't)

Faor Mcdel IIL disk

Because the vast majority of Model III disk users have two
drives, ENHBAS is supplied on a formatted disk. There are bwo separate
versions of ENHBAS, a 32K and 48K version. To oy the appropriate
version of ENHBAS over to your system disk, merely place the formatted

disk in drive 1 and your systam disk in drive 0. Then, type in: -
COPY ENH3I2/CMD: 1 ENHBAS/CHMD:O for a 32K machine
COPY ENH{8/CMD:1 ENHAAS/CrMD:0 for a 48K machine

You must have at least 8 grans free on your system disk, Once the
Lransfec is complete, you will have a working copy of ENHBAS on your
disk. You may, of course, want both versioas of ENHBAS on your disk.
In that case, you should probably retain the same nare3 that are on
the formatted disk. L

IMPORTANT: If you go to DOS from ENHBAS, do NOT retype ENHBAS to
go back. Type BASIC, ENHBAS will still be resident, unless you.
overlaid it with scare other program while you were in DCS; then, you
should re-boot the system before typing ENHBAS.

Mcdel ITI disk ENHBAS loads ar the same addresses as the Mxlel I.

For Model III tape

Model III tape loadlng instructions are fcentical to Mxdel I
tape loading Instructions, on the flip side of this page. Note that
ENHBAS is recocdal at the "old” speed of 500 baud, not the "new" spe=d
of 1500 baud. This is because the higher baud rate loads unreliably
with many tape recocders.

/’
Mdel IID tape ENHBAS loads fram 4300 to about S300 (hex).
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The Cornsoft Group : MDEL-T ENHBAS mapual
Introduction

Welcome to ENHBAS (pronocunced ‘EN'-'BASB')."”wit.h this cne

purchase you have expanded your BASIC language and your Model II with
the most useful and comprehensive camands and utilities available

anywhere at any price:

FAST SORTS . FORMATTED LISTING
CAICULATED BRANCHING LINE LABELS
"EVAL"UATED STRINGS RE"NEW" PROGRAMS
WHILE/WEND LOQPING “RESTORE" AT ANY LINE #
SCROLL PROTECT SOUND UTILITIES
USER-DEFINED CURSCORS ONE-LETTER QOMMANDS

and many others .

Some of the features of ENHRAS would cost hundreds of dollars if
bought in bits and pieces from other companies, and many ENHBAS
commands are not available ANYWHERE. There are imitations of ENHBAS,
but none even remotely campare to the real article.

The Cormnsof§ Group provides no warranty express or implied on the
operation of ENHBAS, and assumes no responsibility for any damages
resulting fram the direct or indirect use of ENHBAS, including but not
limited to loss of revenue fraom errors imagined or real in ENHBAS.

Further, The Cornsoft Group assumes no responsibility for errors
or omissions in this document. The Cornsoft Group assumes no
responsibility for any damages resulting fram the use of information
supplied herein.

ENHBAS is copyrighted by The Cornsoft Group, and a notarized copy
of the source code is on file. You have permission to make ocopies of
ENHBAS or any derivatives of ENHBAS thereof only for your own personal
use. It is illegal to make copies of ENHBAS for anyone but yourself.
Please note that all copies of ENHBAS are serialized, both cbwviously
in the form of an ASCII message, and in subtler ways. We also keep
track of the names of individuals coupled with their serial #'s, so
please think twice about making a copy for sameone who may in tum
make 100 copies .... :

It is advisable to store the supplied diskette or tape in an
environmentally safe place, away fram power supplies and other sources
of magnetic fields, and extremes of humidity and tamperature.

6 FHIBAS telorencs manual
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SPECIAL FFATURES

CNE-LETTER COMMANDS

Typing in LIS'r,' EDIT, and 30 on becanes tedious after a while.
Therefore, ENHBAS provides shorthand equivalents of these lengthy but
often used camands: '

Abbreviation ‘ BUIV. canmand

DELETE

IDIT

FIND

AJTO

LIST

LIST.-

RON 2N

IO rmmO

FORMATTED LISTING

Both screen and printer listings in ENHBAS are now formatted for
easler reading. All program lines are neatly columized at position 6.
For example:

10 ' THIS PROGRAM SHOWS HOW THE NEW PROGRAM LISTING WORKS., WHENEV
ER A PROGRAM LINE QVERFLOWS A LINE, IT IS AUTOMATICALLY WRAPPED
AROUND AND "TAB"BFD OVER 6 SPACES, :

1000 ' SINCE THE LISTING IS TABBED § SPACES, ALL LINFS, REGARDLESS
CF THE NUMBER OF DIGITS IN THE LINES NUMBER, LINE UP UNDER EACH

' OTHER. ' '

10000 ' OBVIOUSLY, THIS PROGRAM LISTING IS MUCH EASIER TO READ RECA
USE Of THIS ENHBAS UTILITY.

ENHBAS refarenca manual 7
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CONTROL KEY

All non-Model II versions of ENHBAS alter the CLEAR key to act
as a conventional control key. For instance, hitting CLEAR and C at
the same time will produce the same effects as BRFAK. Most of the
standard control key functions are provided for:

Control-A LiKe "normal®" BREAK (no screen echo)
Control-C Like BREAK, except echos to video screen
Control-G Bell

Control-H Backspace

Control-I Tab

Control-J Linefeed

All control-letters, excepg control-A ard control-C, return
ASCII codes from 2 to 26 (i.e. control-B returns a 2.)

The control key is also used as follows: -

Control-l thru Control-6 .
With the lower-case modification, control-l thru 6 yield
the "special” characters, such as brackets,
Centrol-dash ("minus-sign®)
Makes an underline character
Control-arrows (except up arrow)
Prints the arrow characters
Control-d
Clears screen and input (like "normal® CLEAR)

LOWER CASE

ENHBAS tests to see if lower—case is present, and if so, alters
the I/0 drivers to handle lower case. This is true for both disk and
tape versions of ENHBAS. (It is unnecessary in Madel III ENHBAS.)

- If you have the "Electric Pencil® modification, you will need to
switch to lower-case before hitting <ENTER> from DOS READY, in order
to enable lower case so ENHBAS can detect it. Also, if you are running
under NEWDOS, you probably know that you can't use lower-case in a
BASIC program, because the disk BASIC converts all lower-case to
upper-case automatically (Newdos +, NOT Nexdos-80). You can disable
this with:

PCKE 20992,201
entered fram BASIC, °
Control-0 (zero, not the letter Q) toggles the keyboard from the

"normal"” mode (<KSHIFT> for lower-case) to the "typewriter" mxde
(<SHIFT> for upcer—case).

8  ENUBAS relerence manual
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SQND

——————

ENHBAS contains several utilit{es which involve sound. In arder
to hain -full use of these utilities you will need to connect a smll
amplifier/speaker (similar to Radio Shack Cat. No. 277-1008) to the
camputer.'s cassette output jack. .

—=  <BREAK> or (control-C) makes a distinctive, high-pi tched
metallic tone
—= Any error causes a short two-tone beep
—— A "click" is generated any time a key is depressed. This
: key—click allows sane pecple to type faster becausae of
the audio feedback. Key—click is initially enabled, To

disable:
POKE 16408,1
and to enable: ‘
PCKE 16408,0

- Note that all control characters still make a click,
even when key-click is disabled
—— Control-G (BELL) is supplied disabled. To enable:
PCRE 16409,1
To disable: .

PCKE 16409,0
thenever a control-G is encountered, a BELL (in this
case, Westminster Chimes) {s generated.
The PLAY camand (described in detail elsewhere in this manual)
gives you full control of the ENHBAS sound playing mut.lne.s..

LINE-PRINTER SELFCT (Mcdel I version only)

ENHBAS will generate an error (PRINTER NOT READY) if you attempt
to LPRINT or LLIST when no printer {s available. It will wait for
about 6 seconds before generating the message. This {s great for disk

users because LPRINT will no longer "hang" the system if no printer is
connected,

ENHBAS reference manual 9
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USER-DEFINABLE CURSOR (Model I versiaon only)

The cursor character is nos stored at memory location 16419. To

MIDEL-L ENHRED manual

change this character, which is initially a block (chr$ ccde 143),

just POKE the ASCII value of the new cursor into 16419.

SHORT-ENTRY COMMANDS

Thirty-five shorthand commands may be entered by pressing
<CLEAR> and <SHIFT> keys at the 'same time, and any key "A"-"2Z" or
"0"-"9". When you do this, an entire comand is entered, this saving
keystrokes. The table that follows shows each command and its

associated key:

REY COMMAND KEY  COMMAND KEY COMMAND
A AUTO M MIDS ( Y RIGHTS

3 -BINS( N NEXT z CHRS (

C CSUB 0 WHILE

D DIM P PRINT 1 LINEINPUT
E ELSE ' Q WEND 2 OPEN

F FOR R ROGOTO 3 CLOSE

G GOSUB s STRINGS ( 4 FIELD

H undefined T THEN s LSET

I INPUT U RETURN 6  RSET

J JNAME" v RESETY( 7 MDS (

K KEY W WINKEYS 8 METS$(

L LEFTS ( D (0) 9 MKSS (

10 ENHBAS reference manual
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NEW COMMANDS

INTRODUCTION

All brS’gram words {n ENHBAS fall under two: basic catagories:
commands and functions. Camands are entered directly, such as PRINT
and INPUT. Functions are in expressions such as X*EVAL(GS) or EN*Y/X.

Notice that some commands and functions listed were added to
ENHBAS in a later version release. A comment is listed with the
command if it was added after mm»s Vli.6, and in what wversion # it
first exists in.

Do not use commands as functions$ and functions as commands, For
instance, some people have tried to use the CALL function as a
direct command, when in fact it is used inside a numeric exprasion.
Similarly, some people have tried to use EXEC inside a nureric
expression and gotten a syntax error.

ENHDAS reforence manual 1L




Te Cormsoft Group ' - MODEL-] ENHEAS manual
COMMANDS ENTERED UNDER "READY®

FIND (Find a line-label used in the program)

FIND <label>
: where <label> is a string expression defining a line
label flagged by JNAME in a program. <label> can be
either a string literal or a string expression

This command searches for the first accurance of a specified line
label in a program, listing the line if the label is fourd, or
generating a LABEL NOT FOUND error if not.

EXAMPLE
]
10 JNAME"[ABEL, $L"
20  PRINT"Hil"
30 END
40  JNAME"SUBROUTINE #1°
50  PRINT"Bye!"
60  RETURN

If the comand:
_FIND "SUBROUTINE #1°

was entered, the following would be printed on the screen:
40 JUAME "SUBROUTINE $1°

Note that 'F' (without quotes) can be used as a shorthard for
FIND in READY mode, if 'F' is the first character in the line.

REMEW (Retrieve a "NEW"ed program)

RENEW
' no cperand accepted

You can enter RENEW immediately after entering NEW to recall
your program. Under some circumstances, RENEN will also recall a
program if you go to TRSDCS and retumn, as long as you allocate the
same number of files us you did previously. :

12 INIDAS relerence mnual
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KEY / TAG (Set up arrays for SORT)

e ——e ]

KEY <arrayname> (,<arrayname>, ...)

TAG <arrayname> (,<arraynamne>, ...)
where <arrayname> are array variable names to be
operated on by SORT. Keying and Tagging are from
LEAST to MOST significant order if more than one
arraynams {s specified

In ENHBAS, sorts are handled through mumeric and string arrays.
These arrays must be SINGLY dimensioned, such as A(9) or BG$(45). They
may not be doubly or triply dimensioned, such as X(4,5) or J$(1,2,3)

To take a simple example, suppose the following array variables
held (assume A() is dimensioned at 3):

A(0)=4 "A(l)=l A(2)=9 A(3)=3
Then, it's a simple matter to sort these numbers:
SCLEAR: KEY A: SORT

After the previous line is executed, A() would hold:
A(0)=1 , A(l)=3 A(2)=¢ A(3)=9

" Many times you'll want to sort two or more arrays simultanecusly.
Por example, {f you had a mailing list and you were sorting the list
by names, there might be an occasion when there would be two or more
identical names. In such a case, you would want to sort those entries
by street addresses or cities.

Let's say the arrays NL$, NF$, AD$, and ZP, hold, respectively, a
list of last names, first names, street addresses, and zip cdes
(nureric), say for a small mailing list.

Further, let's say that you want to sort this list by two keys:

-last names, and if there are duplicate last names, first names. The

addresses and zip codes should just "tag® along with their respective
names .,
The procedura {s relatively easy:

SCLEAR: KEY NF$, NL$: TAG ADS$,ZP: SORT

The SCLEAR initializes KEY and TAG. KEY NF$,NLS makes array NLS
(last names) as the primary sorting key, and array NF$ (first names)
as the secondary sorting key, in case there are last name duplicates
such as "JONES". TAG ADS,ZP tells the SORT cammand to "tag® arrays AD$
and 2P (address and zip code) along with the names as they sort.

ENUBAS rofarance manual 13
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Otherwise, after a sort on the names, the adiress and zip cde arrays
would no longer match up to the proper first and last name arrays.

- Notice that the KEY NF$,NL$ specified sorting keys in LEAST
precedence to GREATEST precedence (NL$ as the key with greatest
precedence, or the primary key, and NPF$ as the key with lesser
precedence.) This rule applies to any mumber of multiple keys.

Please note that a maximum of 14 keys and 14 tags are allowed. If
this limit is exceeded, a KEY STAK FULL or TAG STACK FULL error will
be issued. Note that any cambination of integer, single precision,
double precision, or string arrays may be specified in a multiple KEY
or TAG — as ‘long as the same array {sn't specified twice. -

SORT takes the arrays specified by KEY and TAG and sorts them in
the specified order. There i3 a more detailed description of the SORT
cammand on the next page.

IMPORTANT: all KEYed and TAGed arrays must be equally
dimensioned, or else an erraor message will be printed when you try to
SORT. Occasionally, you may want to sort.up to a top limit in an
array. The ATOP command, described on the next page, provides this
capability. However, regardless of the ATCP top limit, the equal
dimension rest'riction still applies, .

14 INUBAS relerency minual
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SORT (Sort all KEYed and TAGed arrays)
b ]

SORT ((flaq))
where (flag) i{s a numerical expression that determines
whether the sort will be ascending or descending.

SORT (0) (or SORT) = Normal sort (small to large)

SORT (1) = Reverse sort (large to small)

All array {tems that have been KEYed and/or TAGed are sorted in
the specified order (ascending or descending, see box), as discussed
under KEY / TAG. Array variable types are determined strictly at KEY
and TAG time, not SORT time. The ENHBAS camand SCLEAR must be used
before KEYing and TFGing, and setting ATOP (see below.)

The sort uses a modified Shell/Metzner technique.

EXAMPLE
10 THIS EAMPLE WILL SIMUTLATE A MAILING LIST SORT.
20 NLS() is the LAST NAME array
30 NF$() 1is the FIRST NAME array

[ ]
L]

40 ' ADS() {is the STREET ADDRESS 'array
]

S0 2P() is the ZIP CODE numeric array

60

70 SCLEAR: ' INITIALIZE KEY/TAG

80 KEY ZP,NFS,NLS: " ' KEY ON LAST NAMES PRIMARILY,
90 ' DEFAULT TO FIRST NAMES IF
100 ', DUPLICATE FIRST NAMES, AND
110 ! DEFAULT TO ZIP CCDE KEY IF
120 ! ENTIRE NAME IS THE SAME
130 TAG ADS: ' TAG STREET APORESS .
140

150 SCORT: ' SORT'EM!

Note that, with a small re-ordering of line 80, you can just as
easily sort with zip ccdes as the primary key (KEY NFS,NLS,ZP).

ATOP (Sets tcp limit for SORT)

ATOP = nmexp
where nmexp is a numerical expression denoting top
sort limit

If you desire to sort only up to a certain limit in an array,
set the limit with ATOP. The limit must be less than the DIM of the
array(s) KEYed and TAGed for the SCRT.

ENHNAS referance manual 15
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BRANCHING CCOMMANDS

JNAME (Label a program line)

JNAME <1abe1>
where <label> is any st.ri.ng expression, expressed as
a string literal in quotes:

JNAME allows vou to refer to program lines by names, {n addition
to line numbers, by executing the ENHBAS commands GTO and CSUB
(special GOTO and GOSUB.) A JNAME statement must be the first
statement on a program line (in other words, it cannot be imbedded in
a multiple statement line.)

EXAMPLE
10 weUT A

20 GTO "PROCESS INPUT™
30 REM NOTE THAT LINE 20 IS THE SAME AS 'GOTO SO

40 END

S0 JNAME "PROCESS INPUT"
60 A=A+l

70 PRINT A

The following would also have been valid for line 50:
50  JNAME "PROCESS INPUT": A=A+l: PRINT A

An UNDEFINED LABEL error will occur if a referenced label does not
exist in a program,

Model I and III ENHBAS does not allow you to use ON x GIO, or ON
x CsusB.

To locate labels in a program, use the FIND caommand.

16 ENHBAS referency manual
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GTO / CSUB (Special GOTO / GOSUB)

. R ]

GTO <label>

CSUB <label>
where <label> is a string ecpression representing a
line label defined by INAME. <label)> may be elther
a string literal in quotes or a string expression

GI0 <mexp>
CsUB <mmexp>
where <nmexp> is a numarical‘expression

GTO <label> and CSUB <label> have already been discussed cn the
previous page, under JNAME,

When a aumeric, not a string, expression follows a GTO or CSUB,
then a so called "calculated branch® is done. GIO 100+X jurps to the
line # specified by 100+X (which could be 150, 600, etc.)

EXAMPLRE

10 DEFINT X
20 INPUT X
30 IF (X8) R (X<1) THEN 20
40 GTO X*100
]

S0
60 ‘" LINE 40 REPLACES THE MIXCH LONGER:
70 ' N X QOTO 100, 200,300,400, 500,600,700,800

An Undefined Line error will be i{ssued if a non-existent line is
referenced,

BBAS telaronce manual 17
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POP (Remove last GCSUB/CSUﬁ)

POP ,
no cperand ‘allowed
POP simply removes the last GOSUB or CSUB on the stack. For
instance:
10 GOSUB 20: PRINT "line 10"
15 BD '
20 GOSUB 30: PRINT "line 20"
25 RETURN
30 PRINT "line 30"
40 ° POP: RETURN

If line 40 was simply "RETURN", then:

line 30 ,
line 20
line 10

would be printed on the screen. However, since the POP at line
40 removes the GOSUB at line 20, the following will be printed:

line 30
line 10

_ Instead of returning to the next statement on line 20, the
RETURN on line 40 went to the next statement on line 10.

18
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ya ROGOTO / ROGTO (RESTORE at any given line or label)

r ROGOTO <nmexp> .
where <nmexp> is a mmerical expression denoting
a line number

-

—~ ROGTO <label>

where <label> i{s a string expression representing a
line label defined by JNAME, <label> may be either
— a string literal enclosed in ‘Quotes or a string
variable expression )

RDGOTO and KIP'IO allow you to RESTORE to a data statement at any
line, instead of being forced to RESTORE to the first data statement.
— The only distinction between RDGOTO and ROGTO is that the former
. restores to-any glven line #, say line 5000. Essentially, anything
following a GIO expression can follow a FOGTO. Therefore, ROGTO allows
~ you to use line labels to mark groups of data statements and thus
provides you with the ability to seriously use DATA statsments, unlike
normal BASIC. Note that line numbers following RDGOTO qutanatica.lly

~ renumber under RENUM.

EXAMPLE

. | LR

s DATA O,.5

10 JNAME "DATAL"
~ 20 DATAL, 2, 3, 4, S

30 JNAME "DATA2"

40 DATA 6, 7, 8, 9, 10
~ 50 '

60  FOR X=l TO 12
_ 70 READ A

80  NEXT » .
L 90 ' AT THIS POINT, ALL DATA ITEMS HAVE BEEN READ. EUT ...

— 100 ROGOTO 40
- 110 READ A: PRINT A
120 ' LINE 110 prints a "6"
— 130 ROGTO "DATAl"
140 READ A: PRINT A
150 ' AND line 140 prints a "1*

In the example, line 100 causes the next READ to start at line
‘ 40, using RDGOTO. Line 130 causes the next READ to start after label
- "DATAl", or line 10.

IMPORTANT: a DATA statement can not be used on the same line
after a JNAME,

- ENHDAS mffrm‘ce manual 19
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WHILE / WEND (Structured programming loop construct)
—cm =

WHILE <test condition>;
(program code)
WE2D ‘

where <test condition> is a logical or relational
to be tested for TRUE (non-zero) or FALSE (zero)
<Test condition> may be anything allowed after an' IF

WHILE/WEND statements allow you to loop without using GOTOs,
thereby making line # independent subroutines easier to write.

The process is fairly easy. You set up a test cordition after the
WHILE command, and place a semicolon after it, and a standard oolon
after that if you plan to use a multi-statement program line. You then
place whatever program ccde you wish after the WHILE, to be executed
repeatedly as long as the condition after the WHILE is TRUE
(non-zero.) Just as NEXT "closes the loop” with FOR, WEND "closes the
loop"™ with WHILE, When a WEND is encountered, its WHILE cordition is
tested, and if the condition is true, program execution starts at the
instruction following the WHILE. If the condition is false, program
execution starts at the next statenent following the WEND.

WEND WITHOUT WHILE will be printed as an error message if you
execute WEND without previously executing a WHILE. WHILE/WEND
statements may be nested, with samewhat the same logic as FOR/NEXT

locps.
Here are two equivalent programs to demonstrate WHILE/WEND:

EXAMPLE A EQMPLE B
10 CIs 10 c1s
20 X=1 20 X=1
30 WHILE X < 10; 30 PRINT X;
40 PRINT X; 40 X=X+1
SO0 X=X+1 S0 IP X<10 THEN 30
60 WEND

60 o« o .

70 o« o e -

Notice that, as with FOR/NEXT, the ccde intervening WHILE and
WEND will be executed once before an actual test takes place.

20 INHBAS reterence manual
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GRAPHICS / SCREEN RELATED COMMANDS :

DRAW (uses an integer array to draw turtle graphics)

S

DRA <flagd>, @ x,y USING <intarray>
DRAW <flag>, @ x,y USING LIST <mnexp>

where <flag> {s word designating action: SET
or RESET '
x,Y is a graphics point where the DRAW
. starts -
: <intarray> i{s an integer array name -
and <mexp> is an integer numerical expression

dafining a memory location

DRAW uses a series of codes contained within any selected
integer array to draw a correspording gseries of graphics lines on the
screen. The value of the codes determines the direction and length of
the lines; the direction being in 45 degree increments and the length
in integer. increments. The lines are usually drawn fram point to
polnt, with the endpoint of the last line being the starting point of

the next.

The series of codes can be called a "shape table® since they
define a shape by their order. The shape table can be contained within
an integer array, or PCKEal into memory. In either case, each entry
conslsts of two bytes. The first byte detarmines direction (fram 1 to
8, with 1 designating "north®, 2 designating ®“northeast”, 3
designating “east", and so cn). The second determines the mmber of
times to draw in the specified direction (2 steps, S steps, etc.) A
direction code of 0 stops the DRAW command and causes the next
{nstruction after the DRAW to be executed.

To compute the graphics ccde for an integer array entry, use the
following formula: ‘

array(x) = direction code + 256 * (number of times to repeat)

Whether a specified figure ls SET or RESET on the screen depends
on the <flag>, as shown in the box explanation. For instance, let's
say you want to SET an octogon on the screen, with cne corner at
graphics coordinates 64,23. The following program does this:

10 DEFINT A

15 K =7 * 256: '"To repeat each ccde 7 times
20 A(0) =1 + K 'To draw a line (7 blocks long) north
‘from 64,23

30 A(l) = 2 + K 'To draw a line (7 blocks long) north
‘ 'east fran endpoint of previous line

40 A(2) = 3 +K ' ... etc,

S0 A(3) = 4 + K

60 A(4) =5 + K

70 A(S) = 6 + K

80 A(6) =7 + K

90 A(7) = 8 + K ”

95 A(8) = Q 'Terminate drawing

100 CILS: DRAW SET @ 64,23 USING A
110 coto 110

ININAS rafaran~a mantal 1
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The program sets up the numbers that specify the shape of an octogon
in lines 10 through 95. Line 100 clears the screen and actually SETs
an octogon on the screen, starting the first line at 64,23. Try typing
and executing this program to get an idea of how DRAW works. Of
course, DRAW RESET .... would CLEAR a figure fram the screen.

Other gfaphics codes are available by adding an offset to the
normal code of 1 through 8:

Ccdes Offset Effect
9 to 16 +8 | Point is unconditionally SET, regarciless
. of <flag> specified in DRAW
17 to 24 +16 Point is unconditionally RESET
25 to 32 +24 The current drawing point is updated without

points being either SET or RESET

These additional codes just help to make DRAW more versatile.

Any 'figuré can be rotated or exparded in scale, depending on the
contents of two memory locations (on the Mcdel I.) The locations are:

AXress Function

16426 ROTATION FACTOR (initially 0). This offset is added to
each direction code, in effect "rotating®
a figure by any multiple of 45 degrees
16427 SCALE FACTOR (initially 1). Each iteration byte in a
' graphics code is multiplied by the contents
of this memory location

For example,

PCKE 16427,2

-expands the scale of any figure by two, making it appear twice
as large. Ard,

PCKE 16426,1

rotates any figure clockwise by 45 degrees. By altering these

memory locations quickly and DRAWing, the effect of animatiocn can be
achieved.

Model III ENHBAS is slightly different fram Mcdel I ENHBAS,
Since the Model I memory locations are used by the Mcdel III's
resident system routines, two additional commands were added: ROT and
SCALE. Instead of POKE 16426,x merely use: ROT = x. Instead of PCOKE
16427 ,x merely use: SCALE = x.
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PLOT (SET or RESET a line or box on the screen)

PLOT <flag>, xl,y1 TO x2,y2

and where x1,yl and x2,y2 represent graphics pbints in

where <flag> denotes the kind of plot:

<flaqg> action

SET line between two points

RESET line bebween two points :

SET BOX with points a3 cpposite corners
RESET BOX with points as cpposita corners

gg»e

normal SET/RESET format: X coordinatas, Y coordinate

PLOT draws or erases a line or a box between any two points on
the screen. PLOT can be very useful for drawing fast graphics.

10
20
30
40

EMPLE

CLs

PLOT S, 0,0 TO 127,47
PLOT S, 0,47 TO 127,0
PLOT S8, 0,0 TO 127,47

In the above example, line 20 draws a diagonal line fram the
upper left hand corner to the lower right corner; line 30 draws a
diagonal line from the lower left corner to the upper right corner;
and line 40 draws a box around the entire screen.

One useful option is replacing xl,yl with an up~arrow, which
designates that the PLOT should begin at the end of the last PIOT. For

example:

10
20

PIOT S, 0,0 TO 127,0
PLOT S, <up—-arrow> TO 127,47

In line 10, a line is drawn across the top of the screen. In
line 20, a line is drawn from the last point PIOTed (127,0) to

. (127,47), giving a line down the right side of the screen.
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INVERT (Invert all graphics on the screen)
4 INVERT
no cperand’ accepted
~ . '
INVERT very simply takes all graphics characters (including
- blanks) and turns white to black and vice-versa. Non graphics
characters, such as letters of tha alphabet, are ignored.
p EXAMPLE
10  DEFINT A-Z .
— 20 pror s, 0,0 T0 127,47 ' Draw line, corner to corner
30 PLIOT S, 0,47 T0 127,0 ' . " , cpposite corners
40 pLOT S8, 0,0 TO 127,47 ' Put box around whole screen
— 50 FOR T=1 TO 100: NEXT ' Delay
N 60 INVERT ' Invert graphics
70 GOoTo SO ' ... and loop
—
.”‘
LEFT ("scroll" screen LEFT)
— =
- LEFT :
' no cperand accepted
a LEFT .simply moves the contents of the entire screen left. Far
instance, try typing:
— _
L- FOR X=1 TO 63: LEFT: NEXT
— with a lot of information on the screen. The effect is interesting.

The main purpose of LEFT is to provide moving graphs on the screen.
All you have to do is to PRINTR information samewhere near the right
~ edge of the screen, then do-a LEFT as many times as necessary. This
way, you could conceivably have, say, a profit curve scrolling to the
left as each point was plotted, .

ENHIBAS reteranca manual



PRINTER REIATED OOMMANDS

CIM (CoLuMn Set printer width)

CIM = rmexp
where nmexp is a numerical expression denoting
maximum printer width, ranging from 7 to 255

CLM allows you to set the maximum printing width on your
printer. For example:
CIM = 79
automatically rolls the printar over if a print line goes past
79 characters. CIM is not avallable cn the Model III.

PAGE (Set page rollover length)

PAGE = nmexp
where nmexp {s a numerical expression denoting
the maximum number of lines to print

PAGE allows you to set the maximum mumnber of lines printed per.
page on your printer. For instanca, to set the printer to print a
maximum of 60 lines per printer page, simply execute: PAGE = 60. To
disable this autcmatic top of form, simply set PAGE = 255. PAGE is not
available on the Mxdel III (disk users can invcke the Mclel III TRSDCS
caomand FORMS. )

4

|

: |
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MISCELLANEOUS COMMANDS

WPCKE (16 bit PCKE)

WPCKE expl, exp2
where epl is a memory address
andexpzisals&tintegettoplaceinmeaddre.ss

WPOKE is a 16 bit version of PCKE. It essentially PCRES two
values at cnce, a high byte and low byts, usually for two byte address
changes in memory. Also see WPEEK under functions.

PLAY (play music over the cassettea cutput jack)

SR

IN VERSION 1.8 AND IATER VERSIONS

PLAY <var$>
where <var$> is a string variable

With PLAY, you can play many melodies over a speaker/amplifier
connected to the cassette cutput jack of your TRS-80.

The notes to be played arms specified by sound cxles contalined in
any specified string variable (NOT string expression, but any string
variable.) Each note takes three bytes to specify: The tone byte,
and the length bytes.

The tone byte can be between 0 and 255, with 1 specifying the
"highest"” note and 255 or 0 the "lowest” note, and all variations in
between 1 and 255.

The length can be between 0 and 65535, making PLAY very
versatile and capable of playing a great deal of songs.

Let's say the tone is representad by the variable "T" and the

length by "L". Then:

1000 . . .

1010 IH = INT( L/256): LLL = [, - 256 * IH
1020 P$ = CHRS(T) + CHRS(LL) + CHRS(LH)
1030 PraAY pP$

1040 . . .

In this example, a note would be played, specified by "T* and
"L". You can strmg rotes together to be played sequentially, merely
by concatanating the note codes together. P$ might already hold 3
notes. So, in line 1020: P$ = P$ + .... would be valid, to string yet
another note on. At line 1030, a 4 note melody would be played.

The easiest way to play a song, however, is to fill each
element in a string array with one note, and use a FOR-NEXT locp to
PLAY each individual note. By using integer variables, this should be
quick enough for many songs.
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SCROLL (Scroll protect lines m the screen)

SCROLL = SET :
Clears screen an turns scroll protection ON
(Unnecessary with Model IIX ENHBAS)

SCROLL = RESET
Turns scroll protection CFP
(Unnecessary with Model III ENHBAS)

SCROLL = <number of lines> .
where <number of lines> is a numerical expression
denoting the mmber of lines to bs scroll protected.
Must be betveen (inclusive) 0 and 13 on the Mxdel I
or batween 0 and 7 (inclusive) ocn the Mcdel IIX

Many times you'll want to have a statiocnary heading at the top of
the screen with information scrolling underneath it. SCROLL allows you
to do this.

EXAMPLE

10 CLEAR 500: X=l

20 AS = "THIS IS A TEST OF THE SCROLL PROTECT”

30 cCLs '

40 PRINT TAB(10) "THIS IS A HEADING TO BE PROTECTED"
50 PRINT TAB(14) "NOTICE HOW THE SCREEN SCROLLS OFF*®
60 PRINT TAB(19) "UNDERNEATH THIS HEADING®

70  PRINT STRINGS(63,4S)

75 SCROLL = SET

80 SCROLL = 4: ‘Protects the top 4 lines
90 FOR I=l to 25

100 PRINT TAB(9) AS; I

110 FOR T=l to 75: NEXT T: ' DELAY

120 NEXT I

125 SCROLL = RESET * DISABLE SCROLL

Note that lines 75 and 125 should be QMITTED on the Mcxdel III
version of ENHBAS. In place of line 125, SCROLL = 0 is sufficient to
disable the scroll protect.
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CUTPUT (Send cutput to printer or screen depending on expresaion)

— —

OUTPUT (exp) lnformation

where exp {s any numeric expression
If ep = 0, then QUIPUT is.4cting as a PRINT carmand
Ifep=1, menmisacti_ngasanwamcxmmm

OUTPUT simply allows you to use a variable to determine whether
{nformation is to be sant to the screen or to the printer. For

example, .
CUTPUT(A) °"THIS IS A TEST® TAB(40) "OF CUTPUT"

is equal to
PRINT "THIS IS A TEST" TAS(40) "Cf CQUTPUT"

vhen A= 0, and i3 equal to LPRINT ... when A = ], Any axpression
other than 0 or 1 will generats an FC ERROR.

ISTEP (Turns program single stepping on and off)

ISTER = <flag>

where <flag> {s a mmeric expression
I1f <flag> = 0, single stepping {s tumed off
If <flag> = 1, single stepping is enabled

This simply allows you to pause in between execution of every
program statament. It s rormally off. ZSTEP = 1 turns éingle stepping
on. Thereafter, before an {nstruction {s executed, there will be a
pause. Hitting any key causes the instruction to be executed, The
cycle repeats until ZSTEP = 0 turns single stepping off.
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EXIC (Bacute a string exprésion as a program statement)
 — = o EE— -
EXEC (<exp$>)

where <exp$> is a string expression, which will be
executed as if it were an actual program line

EXEC is an extremely powerful and potentially useful command
that is usually found only in the languages of large camputers. It
allows you to take any string expression and EXECute it as if it were
a program line that you typed in. The potential is limitless.

Any legal program statement can be represented by a string
expression and executed with EXEC. Any errors in the executad cde
will be shown as occuring in the line that the EXXC is in.

Important Note: Do NOT use another EXEC or EVAL (see functions)
inside an DCEI:‘

EXAMPLE

10 CLS

20 AS = "FOR X=0 TO 10"

30 B$ = ": PRINT X;: NEXT"

40 EXEC (AS+BS)

S0 'Line 40 is the same as: FOR X=0 TO 10: PRINT X;: NEXT

As you can see, string variables can be concatenated together to
produce a complete program statement. Note that ENHBAS as well as
BASIC commands can be executed, with the exception of another EXEC or
EVAL, as noted previously. .
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NEW FUNCTIONS

S S - - B - P

h CONSTANTS

PI (Returns the value of PI)

— AR IR .

Pl
no cperand accepted

This constant returns the value ol PI, limited by the precision
of the expressxon being evaluated. For aample, .

Al = PI N

- assigns A! to 3.14159. However:

At = P1

assigns A} to the double precision value of PI, 3.141592653589793.

EN (Returns the value of "e" (base of the natural log))

- = U =2 % &2 = P

MEEXEEZRNRIATSRHISXJITITIIRIITERT
+

EN '
no operand accepted

This coastiat returns the value of "e", limited by the precision

C af the expression it's used in.

—~

Single precision: 2.71828
" Double precision: 2.718281828459045
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STRING FUNCTIONS

BINS (Convert numeric mxpression to 16 digit binary string)
AETrERETTIOIES 22X I I AZRBT A TAERS S WM T T WA XD

BINS ( <numbecd) :
where <number> is an integer mumerical expression

This function returns the binary equivalent of a decimal number,
expressed as 16 diglts in string form. For example,

AS = BINS(10432)
will assign AS to "0010100011000000%.

HEXS (convert ihteger expression to 4 digit hex string)

g:nﬂ:aﬂ:u::;xaaaa:nu:auaznuaaumtaw

HEXS (nmexp) )
where nmexp in an integer expression to be converted

to the hexadecbnal (base 16) equivalent

HEXS is similar to BIN$, except that is converts an expression
to base 16 instead of base 2. For example,

PRINT HEXS (-2)
would print
FFFE

on the screen. Of course, HEXS can be usad inside any legal
string expression, such as AS+HEXS(B)+QS.

30  ENHOAS rnferency manual
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WINKEY$ (Wait for keyboard input)

BERASANATIISIATIZITIZLILIIISNIANRSE WSS

WINKEYS
no cperand accepted

NINKEYS operates like INKEY$, except that it automatically locps
until a key is hit, unlike INKEYS. For example,

10 AS = WINKEYS
is functionally equivalent to:

10 AS = INKEYS
20 [F AS = " THEN 10

77
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MISCELLANEOUS FUNCTIONS ‘

CALL (Call a machine language routine)

’snmmxuw:zumaaam

CALL <address> , <argument>
where <address> is a numarical expression representing
a memory location
and <argument> is an integer numerical expression
to pass in the HL register to the routine

Unlike USR calls, the CALL function allows you to call a machine
language routine without predefining an aXiress. Integer parameters
may be passed both ways. For example, if you had a machine language
routine at 9000 hex, with HL passing parameters and results to and
fron the routine, you would simply do:

x = BALL §H9000, A

where A is the parameter to be passed in HL. The BASIC variable
X would be sct equal to whatever the HL register held when a machine
language RET was executad at the end of the machine routine.-

CALL cannot be exccutad as a direct cannand.
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EVAL (EVALuate a string expression as a numerical expression)
a— e —

EVAL (<exp$>)
where <exp$> is a string expression

This camand can be very useful. It is an enhanced VAL function.
It takes any string expression or string literal and evaluates it, and
then treats it as an algebraic expression. For example,

10 X=3
20 AS = "X * X + 4"
30 A = EVAL (AS)

will set A equal to 13. It is equivalent to:

10 X =3
20 A=X*X4+ 4

Now, it is possible to lnput algebraic expressions in string
variables and EVALuate them, instead of forcing the user to type an
equation i{nto a program line. EVAL can be very useful for educatiocnal
applications.

IMPORTANT: Do NOT use another EVAL {nside of an EVAL.
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~ SIZE (Returns the size of the resident ENHBAS program)

b
F\’ -

SIZE

— no cperand accepted
—~ SIZEretumsthasizeotmtéxmtptcgm,inbyta.
—

WPEEX (16-bit PFEX of memory)
—
0 WPEEX (<address>)

: where <address> is an integer numerical expression
_ representing a memory location
< v
WPEEK's primary function is to return a two byte memory address.

WPEEK (X) is functionally equivalent to:

— PEEX (X) + 256 * PEEK (X+l)
FPor information on placing 16 bit numbers in mamory, see WPCKE.

—
Y
—
( !
P
r
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APPRNDIX A

Nev ERROR messages / codes
The additional commands of ENHBAS require new error cxdes,
from 240-246. Error trapping routines (with ON ERROR GQOTO) can trap
these new errors easily because the system variable ERR will hold the
error code, as with illegal function calls, etc.

ERR CODE ERROR MESSAGE MEANING

240 TAG STACK FULL Attempt made to TAG more than
1% arrays at once

241 NO SORT KEYS GIVEN Attanpt to SORT without
previously KEYing arrays

242 ' UNDEFINED LABEL, Attempt to jump to an undefined

: line label

243 PRINTER NOT READY The line printer was not ready

244 KEY STACK FULL Attempt made to KEY more than
14 arrays at once

245 WEND WITHOUT WHILE WEND executad without previously
executing WHILE

246 ATOP GREATER THAN

SORT KEY OIMENSION An ATOP expression was equal to

or greater than the dimension of
of the KEYed array(s)
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SPECIAL Tape enhancements to CASSETTE ENHBAS (Model I/IIX)

The cassette version of ENHBAS provides you with sone of the
normal disk BASIC features as well as the new ENHBAS instructions and
utilities:

1) MIDS (var$, nl <,n2>) = exp$.

where var$ is a string variable to be modified
nl is the starting position to change
n2 optionally specifies how many characters
e to replace in the string variable
and exp$ is any string expression

Instead of the function MID$ which returns a substring of a
string variable, the comand MID$ places a string expression into a
specified string variable, replacing characters. If AS="ABCDE", then
after the exccution of MIDS(AS,2,3)="XYZ", AS would be "AXYZE".

2) INSTR( <n,> expl$, exp2$)

where n cptionally specifies the place where the
. search for exp2$ is to begin in expl$
explS is a string to be scacched
exp?S is a string to search for in expl$

INSTR is a function which searches a specified string expression
for an internal substring. For instance, if A$="THIS IS A TEST", and
BS="1IS", then PRINT INSTR(AS,BS) would start searching at position 1
in A$ for BS, and finally find it at position 3. Thus, a 3 would be
orinted. Optionally, the initial search position can be specified. So,

 PRINT INSTR(4,A$,BS) would print a S.

3) LINEINPUT <"pramt”;> var$

where "prampt” i3 an ootional prampting message
and wvar$ is any string variable

'LINEINPUT inputs only to string variables, Tt does NOT check for
delimitars such as "," or ";". Theraefore, any character may be input
without fear of an ?EXTRA IGNORED message. »
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49 &hdddd, sCxdddd, &Bd0-dl6

where "d” is a digit

: ‘rhe:se functions allow you to use hex, octal, or binary constants
in numerical expressions. For instance,

PRINT &H67ED

would print a 26605. Octal constants and binary constants may ‘
also be used. .

Also, some of the short-entry commands must be changed from page

10:
0 - Gom ‘5 =~ CSAVE"
1 - EDIT. <ENTER> 6 - OONT <ENTER>
2 - RUN <ENTER> 7 - LINEINPUT
3 - GOTO 10 <ENTER> 8 - PLOT
4 - CwAD 9 - DRW
$
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