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LNWBASI C | NTRODUCTI ON

LNWBASI C Version 4.0 adds a set of conmmands to disk BASIC for all
nmodel s of the LNWBO conputer. Many powerful yet easy to use graphics
commands have been added, allowi ng-full use- of the LNWBO's graphics
capabilities from BASIC. LNWBASIC al so includes nany non-graphics
BASI C enhancenments, such as a spool er/ despool er, an inproved tracer,
R8232- C commands, defi aeabl e and pre-defined keys, and many nore.

LNWBASI C i s produced by the CREATOR program The CREATOR al |l ows you
to custonize LNWBASI C for your needs. Only those commands that you
wi sh to use are included in the LNNBASI C program you create, thereby
saving menory. You can make another LNWBASIC programwith a

di fferent set of commands whenever you w sh, sinply by executing
CREATOR from DOS. After an LNWBASI C nodul e has been created, you
execute it as you would BASIC. LNWBASIC vill automatically run the
version of BASIC you are using, and then initialize itself.

The acconpanying 35 track, single-density diskette contains the
prograns. LNWBASI ¢ CMD, CREATOR/ CMD, RECOVER/ CVMD, DENQ' LNW and sever al
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ot her denenstration progranms (each ending with the extension /LNW.
The diskette also contains the prograns C80X16/ CMD and C80X24/ CVD
which are 80 colum driver prograns. These prograns are supplied on an
as-is basis and hold no warranty. They may or may not allow full
conpatibility with DOSPLUS or other Disk operating systemand all risk
for use is left entirely with the user. Refer to the |ast page of this
manual for the END USER SUB- LI CENSE and warranty discl ai ner.

NEW LNWBO0' S:
Al the conmands available with LNNBASIC will work on the | atest
version of the LNWBO Model |1 conputer. The BLINK, LCASE, and REPEAT

commands, however, should not be used when operating under a disk
operating systemthat contains simlar functions (such as DOSPLUS).

LNWBO Mbodel 1/11:

The JOY and PAGE commands were specifically witten for the
| atest version of the LNWBO Mbdel |1 conputer, and will not work on
ot her nodels. They should not be included when you create an
LNWBASI C nodul e usi ng CREATOR. Certain other functions may or may
not work, dependi ng upon how recent your conputer is. These include
gray scal es on your black-and-white nmonitor in MODE 2 graphics, the
backdrop color in MODE 2 graphics, expanded MODE 2 graphics (160 X
192 as opposed to 128 X 192), and RS232-C initialization.

1
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LNWBASI C CREATOR

Thi s program produces an LNWBASI C program on di sk, conposed of the
commands you select. Once an LNWBASI C program has been created, it
can be executed as described in EXECUTI NG LNWBASI C. You need run
CREATOR only when you desire a different version of LNWBASIC.

When you execute CREATOR, you wi |l be asked what commands you wi sh to
include in the LNWBASI C program you are creating. You will be shown
every keyword in al phabetical order. A few keywords, such as DO
(UNTIL) and PON (POFF), are shown in pairs (the second keyword will
be di spl ayed in parentheses). After deciding what keywords to
include, the LNWBASI C program you have just created will be witten
to disk. You will then be ready to execute LNWBASI C.

To execute the LNWBASI C CREATOR, type "CREATOR' when you see "DOS
READY". (CREATOR occupies nmenory from 52908 to DPPPH, and therefore
will overwite any customdriver routines, etc, that occupy this
region.) The screen will clear, and the following will appear:

MODULAR SOFTWARE ASSCCI ATES - LNWBASI C CREATOR - VERSION 4.0

KEYWORD DESCRI PTI ON S| ZE USE2
BLI NK SW TCH BLI NKI NG CURSOR QN OFF 148 2

Notice the information that is displayed for BLINK--this is the sanme
type of data that will appear for every LNWBASI C keyword. First,
there is th4 keyword BLINK, followed by a short description of what
BLI NK does. Next is the nunmber of bytes (in decimal) that woul d be
added to LNMBASIC if you decide to include BLINK. The size for a
particul ar keyboard can vary greatly fromone use of CREATOR to

anot her, dependi ng on what other keywords have (or have not) been
included at the point when the size is displayed. The size is

di spl ayed to give an approxi mate idea of the size of code associated
with a keyword. It is not intended to be an aid in achieving optinmal
menory usage, since the figure shown can be ni sl eading.

You nust now deci de whether or not to include BLINK in the LNWSASI C

http://www.xs4all.nl/~fjkraan/comp/L NW/Inwbasi c401/Inwbasi c4.html

12/4/03



MODULAR SOFTWARE ASSOCIATES LNWBASIC 4.0

programyou are creating. |If you wish to include it, you nust press
the "Y' key; to exclude it press the "N' key. The same type of
information for the next keyword will now be shown, and you nust

deci de whether or not to use it. \When you have answered "Y" or "N'
for every LNVWBASI C keyword, the following will appear:

TOTAL SI ZE OF COVMANDS | NCLUDED! XXXXX

FI LESPEC TO SAVE TO ( PRESS ENTER FOR " LNWBASI C/ CMD' DEFAULT) 2

The total size given is the total byte count which will be taken up
by the LNWBASI C program being created once it is executed. The size
on disk will be considerably larger due to initialization

requi renents.

Page 4 of 56

MODULAR SOFTWARE ASSCCI ATES LNWBASI C 4.0

The LNWBASI C program just created will now be saved to disk. If you
press in response to the "FILESPEC ..." question, it will be

saved under the name LNWBASIC/CMD. If you desire to have it saved
under a different nane, you nay type in a standard DOS fil espec and
press . (The filespec may not include a password, however.)

A short delay will occur in which the relocatable LNWBASIC programis
creat ed. After the delay, the disk drive should turn on and the
LNWBASI C program wi || be saved to disk. |If an error occurs at this
point {such as |LLEGAL FILE NAME or DI SK SPACE FULL), it will be
necessary to reset the conmputer and run CREATOR agai n.

| MPORTANT NOTE: |f the followi ng message appears;
XX TOO MANY REFERENCES RELOCATED - CAN T CREATE THI S MODULE!

pl ease note the exact circunstances and report themto Mdul ar
Sof tware Associates. An unexpected error has occurred that would
require a nodification of LNWBASIC for successful creation of the
particul ar configuration.

MODULAR SOFTWARE ASSCCI ATES LNWBASI C 4.0
EXECUTI NG LNVBASI C

Once you have run the LNWBASI C CREATOR program and created an
LNWBASI C program on disk, it is very sinple to execute LNWBASIC.
The normal "BASIC/GWD' file nmust exist for the created LNWBASIC
programto execute. You execute LRWBASIC just as you woul d execute
what ever BASI C you are using, except that you substitute "LNABASIC'
(if the LNNBASI C program you have just created is naned,

"LNWBASI C/ CVD') for "BASIC'.

If you are using NEWDOS BASI C, for exanple, you may type the nunber
of files desired, nmenory size, etc, all on the sane line as you
normal ly would to enter BASIC. |f you are using TRSDOS, then you
should only type "LNWBASI C' and press <ENTER> Answer the "HOW MANY
FI LES?" and "MEMORY SI ZE?" questions as usual.

The screen will then clear, Mdular Software Associ ates’ copyright
notice will appear, and below that a nunmber will be displayed ("User
Menory Start Address XXXXX").  This nunber gives the start address
in decimal of your BASIC programtext area. You are now ready to use
LNWBASI C¢,

| MPORTANT NOTE: DEBUG must be of f before executing LNWBASIC, or the
conputer will "hang". Once you have entered LNVWBASI C, you may
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re-enabl e DEBUG by CMD'D" if desired.
EXAMPLES:

LNVBASI C
wi |l execute LNWBASI C under all conpatible DCS S.

LRWBASI C 15, 50000
wi Il execute LNWBASIC and enter BASIC with 15 files and nmenory
size set to 56900. ( NENDCS)

LNWBASI C - F: 3-M 62000
will execute LNWBASIC and enter BASIC with 3 files and nenory size
set to 62000. (DOSPLUS)

MODULAR SOFTWARE ASSCCI ATES LNWBASI C 4.0
EXI TI NG LNWBASI C / RECOVERY OF BASI C PROGRAM TEXT

LNWBASI C npdi fi es nunerous restart vectors, device DCB's, and ot her
vital systemdata areas. Unless LNWBASIC is exited using the
standard BASI C command CMD'S" (CMD wi thout an argument will also
wor k), or through the LMABASI C conmand DRUN, these data areas will
not be restored. This can lead to disasterous results, requiring at
| east the re-booting of DOCS.

Once LNWBASI C has been exited, neither "BASIC *" nor "LNWBASIC *"

will succeed in re-entering LNVMBASIC to recover a BASIC program The
utility program RECOVER is provided for this purpose. Promthe DOS
READY state, execute the correct version of RECOVER (see LNWBASIC

| NTRODUCTI ON) .  RECOVER wi || automatically execute BASIC, but will

not pass any paraneters to BASIC (e.g. RECOVER 65000 will not set
menory size to 65000). After entering BASIC, issue a LIST command to
determine that the entire programtext is still in nmenory. (Note:

If the keyboard | ocks up, reset the conmputer and try RECOVER agai n.
This is due to inproperly exiting LNWBASIC.) After verifying that
the programis conplete, SAVE the programand exit. Do not attenpt
to execute the program before exiting. RECOVER is a convenient
utility program but it will not work in all instances.

M SCELLANEQUS NOTES

LNWBASI C occupi es RAM bel ow normal BASIC. This noves BASIC prograns
hi gher in RAM than usual. Sone progranms which use PEEK and POKE do
not allow for this fact, and may not run properly under LNWBASIC.

The ClI RCLE, DRAW and LI NE commands mmintain a "current graphics
position". This is sinply the last X, Y point drawn by any of these
commands. |If an initial X, Y point for one of these commands is not
given, it will default to th current graphics position. This allows
for easy interaction anong the 3 commands, naking a pie chart, for
exanple, relatively sinple to draw.

The ClI RCLE, DRAW and LI NE commands can not be interrupted in the
m ddl e of execution by , but the PAINT command can be.

LNWBASI C- speci fic error nessages (such as "UNTIL WTHOUT DO') can not
be trapped by ON ERROR GOTO processi ng.

In the syntax descriptions that follow, optional argunents are
surrounded by braces "{ }".
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BLI NK

The BLINK command toggl es the blinking block cursor on/off. The first
time the command is executed, the blinking cursor will appear. The
next time the command is executed, the blinking cursor will be
replaced with the standard cursor character. If BLINK is used again,
after the standard cursor has been restored, the blinking block

cursor will reappear (and so on...).

EXAMPLES:

10 BLI NK

if thisis the first time that BLINK is used, the blinkirg bl ock
cursor will be turned on.

10 BLI NK

20 | NPUT" NANME" ; A$

30 BLI NK

40 PRINT "HELLO, "; A$

if the standard cursor is being used prior to running this
program the following vill occur: The question "NAME?" will be
di spl ayed with a blinking block cursor after it. If the reply to the
input statement was "JOHN', the line "HELLO, JOHN' will appear. Note
the blinking cursor will have been replaced with the standard cursor.

6
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CALL int-expression
CALL | sb, msb expression
CALL pos-expression

This command allows you to easily call a nachine | anguage subrouti ne.
No DEFUSR or USR(X) statenent is needed. The subroutine nust be in
menory at the time of the CALL. You can not directly pass an
argunment between the BASI C program and t he nmachi ne | anguage
subroutine being called. If you wish to pass one or nore arguments,
this can be done by POKEi ng and PEEKi ng into specified nenory

| ocations. The subroutine being called should return to BASIC by the
Z-80 RET statenment. The CALL statement saves all registers used by

BASI C

EXAMPLES:

CALL &HEOO0O

will call a subroutine |ocated at hex EO0O0O.

20 CALL +50000
will call a subroutine |located at deci mal 50000.

30 CALL X + PEEK(35000)
will call a subroutine |located at the sumof the current val ue of
X and the contents of nenory |ocation 35000.

CALL 0, 200
will call a subroutine at 0,200 in |Isb,msb (decimal) notation.

200 CALL -100
will call a subroutine |located at -100 (65436 decinal).

10 X=-100 : CALL X
will call a subroutine |ocated at -100 (65436 decinal).
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1000 X=65436 : CALL X

The intent of this programline is the sane as in the preceeding
exanpl es, but will result in an OVERFLOW error. This is because "X"
will be interpreted as an "int-expression'. To force
"pos-expression” interpretation, the correct usage is CALL +X

10 X=&HF000+12 * 128 : CALL X

will call a subroutine |located at the eval uated expression. Note
that there can be no space between a hexadeci nal number and next part
of the expression - otherwi se a SYNTAX ERROR nay occur.

7
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CIRCLE {XCG,{YQ,XR {, YR} {,SA} {,EA} {,RA}

The ClI RCLE command nmay contain up to 7 paraneters; XC (X-Center), YC
(Y-Center), XR (X-Radius), YR (Y-Radius), SA (Start-Angle), EA

(End- Angle) and RA (Rotation-Angle). It is, however, only necessary
to specify 1 - XR It is neccessary that the default values for XC or
YC be given a "place holder" by use of a comma. Oher paraneters nay
be assigned default values by specifying ",," (comma, comm) in place
of the normal ",value,". CIRCLE, then, could contain any conbination

of between 1 and 7 paraneters.

The default values for XC and/or YC are deternined by the |ast point
drawn by CIRCLE, LINE or DRAW |If a CIRCLE is drawn using only XC,
YC and XR then the center-point becones the new default point. The
default value for the Y-Radius (YE) is .65*XR (X-Radius). The
default for Start-Angle (SA) is 0 degreesg for End-Angle (EA), 360
degrees. The default Rotation Angle of the determined circle or
ellipse is O degrees.

Angl es are neasured in degrees fromthe three o'clock position of the
circle in a clock-vise rotation. Values for these angles may range
from0-360 degrees. 360 degrees is nornally associated with the sane
point as O degrees. Under the CIRCLE command this is not so. Due to
rounding errors with nultiplication of pi, the point associated with
360 degrees is the last point drawn before overwiting the O degree
point. |If a value is specified outside of 0-360 degrees, an |LLEGAL
FUNCTI ON CALL error will result. Neither the specified center point
of a circle nor either the X or Y radius need fall wthin displayable
poi nt boundaries. For exanple, a center point of 1000,500 is |egal.
The user may wish an are of an "imaginary" large circle to be

di spl ayed.

NOTES: When a value is not specified for the Y-Radius (YR) the
default is .65*XR (X-Radius). This gives a nearly perfect circle on
a BMC or LEEDEX nonitor. Users with an NEC B/ W ("green-screen")
monitor will find the value .6*XR closer to a circle on their
monitor. Circles drawn with just the X-center (XC or default ","),
the Y-center (YC or default ",") and the X-radius (XR) specified;
draw a circle at a nmuch faster rate than with nore paranmeterS Al so
the new default X and Y beconme XC and YC respectively. Wen a circle
is drawn with nmore than The first three paranmeters, such as with a
start and/or end angle, the |last point drawn becomes the new default
point for Cl RCLE, LINE and DRAW

EXAMPLES:
10 MCDE 1
20 CI RCLE 240, 96, 100
will draw a circle with the center at point 240,96 (roughly the
center of the screen) with an X-axis radius of 100. This wll appear
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as a "perfect" circle on a BMC or LEEDEX nonitor and slightly
flattened on others.
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10 PCLS
20 MODE 1
30 CI RCLE 240, 96, 100, 18

will clear the graphics screen, set the node to hi-res B/ M and
draw an ellipse centered on point 240,96 with a major axis (X-axis)
radi us of 109 and a minor axis (Y-axis) radius of 10 - i.e. a very
"flattened" circle.
10 PCLS
20 MODE 1
30 Cl RCLE 240, 96, 100, , 0, 180

will clear the graphics screen, set the node to hi-res B/W

graphics and draw an are of a circle centered at 240,96. The Y-axis
radi us defaults to .65 * X-radius; this is the default condition as
specified by the ",," (commm - conmm). The portion of the circle
fromO degrees to 180 degrees is drawn. Note that O degrees is the
three o' clock position of the circle and 180 is the nine o'clock

position as drawn in a clock-w se direction.

19 PCLS
20 MODE 2
30 FLS
40 COLOR 3
50 Cl RCLE 64, 96, 48, 15, , 270, 45

will clear the graphics screen, set the nbde to |lo-res color,
"white" the text screen (i.e. enable all graphics points), set the
default color to red and draw an are of the ellipse with a major axis
radius of 40 and a minor axis radius of 15. The portion of the
ellipse fromO degrees (as defaulted to by the ",,") to 270 degrees
will be drawn. Additionally, the specified are will be rotated by 45
degr ees.

10 PCLS

20 MODE 1

30 FOR 1=20 TO 100 STEP 20

40 ClI RCLE 240, 96,1, 65

50 NEXT |

60 FOR | =20*.65 TO 65 STEP 20*. 65

70 ClI RCLE 240, 96, 100, |

80 NEXT |

will clear the graphics screen, set the nbde to hi-res B/W and
draw the "skel eton" of a globe. First the longtitude and then the
latitude lines will be drawn.

10 PCLS : CLS

20 MODE 3

30 COLOR 5

40 CIRCLE 197,96, 1

50 FOR 1 =20 TO 120 STEP 20

60 Cl RCLE,, |
70 NEXT |

will clear the graphics screen and then clear the text screen.
The mode will be set to hi-res color (RGB) with the col or being set

to blue (COLOR5). Acircle with radius of 1 (i.e; a point) will be
drawn in the center of the MODE 3 screen. Then, using the default

9
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val ues for both the X-center and Y-center (which were defined by the
first circle drawn as 197,96), nultiple concentric circles will be
drawn. NOTE: if the first circle drawn had used nore than 3
paranmeters (XC, YC XR), the default center for the FOR-NEXT circle

| oop woul d not have been the center point - it would have been the
last point on the circle (or partial circle) drawn.

10 CLS
20 PCLS
30 MODE 1
40 DRAW B, M240, 96"
50 FOR |1 =60 TO 360 STEP 68
60 Cl RCLE ,, 120,,1-60,I
78 DRAW M240, 96"
89 NEXT |

will draw a "pie chart" circle of radius 120 and "slices" of 60
degrees. The text screen is cleared, the grahics screen is cleared,
and the MODE is set to 1 (hi-res B/W. Line 46 uses the DRAW comrand
to do a blank (B) move (M to the point 240,96. This sets the
default point (used by ClRCLE, DRAW and LINE) to 240,96. Wen an are
of acircleis drawmn in line 60, this point is used as the center
point (defaults for XC aid YC), The DRAWcommand in line 70 does two
things - 1) it draws a line fromthe end of the are drawn in |line 60
to the center paint <240,96) of the circle and 2) it nmamkes the point
240,96 again the "new' default point for the next ClRCLE command in
the FOR-NEXT | oop. The circle and "pie pieces" are drawm by the
FOR- NEXT | oop for a conplete circle.

10
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COLOR i nt - expressi on
COLOR {i nt-expression}, int-expression

The first argument of the COLOR cenmand sets the color for use by the
next graphics command. It is used for MODE 2 and 3 graphics (| ow
resolution and high resolution color). Once COLORis set, it is the
val ue used by PSET, LINE, ClRCLE and DRAW DRAW however, mmy change
its current color by using the "C'" option. This dees not affect the
col or when conmmands ot her than DRAW are used. COLOR has no effect on
MODE 0 or 1 commmnds.

The second argunent of the COLOR command changes the backdrop col or.
tt is used excJusively for MODE 2 graphics. The backdrop color wll
change i medi ately upon execution of the COLOR conmand. The backdrop

color will be seen as the border color on the color graphics neniter
when the text screen is "white". When the text screen is clear, the
backdrop color will appear on the entire screen of the col or graphics
noni t or.

NOTE: Not all LNWBO conputers support gray scal es or backdrop
col ors.

The | egal values for COLOR range fromO to 7. Using a val ue outside
of this range will result in an | LLEGAL FUNCTI ON CALL error. On a
bl ack and white nonitor, the gray scale increases in darknesa from?O
(white) to 7 (dark grey). On a color nmonitor, the correspending
colors are:

COLOR O VHI TE
COLOR 1 GREEN
COLOR 2 YELLOW
COLOR 3 RED
COLOR 4 MAGENTA
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COLOR 5 BLUE
COLOR 6 BLUE- GREEN
COLOR 7 BLACK
EXAMPLES:
10 PCLS: FLS: MODE 2
28 COLOR 3
will clear the graphics screen, "white" the text screen (enabling

all points), set the graphics node to |lo-res color and set the
default color to red.

10 MODE 2
20 PCLS 3 : CLS
30 COLOR , 5
46 DO : UNTIL (INKEY$ <> "")
50 FLS
60 GOTO 60
denonstrates the nmeani ng of backdrop color. Line 10 sets the
current graphics node to 2. Note that backdrop colors are applicable

11
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only to node 2. Line 20 sets all points of the graphics screen to
red (3), and clears the text screen. Line 30 sets the backdrop col or
to blue (5). Line 48 waits until a key is pressed before all owi ng
line 50 to be executed. The color graphics nmonitor at this point

wi Il show a bl ank, blue screen. Although graphics nenory contains
all points set to 3 (fromthe PCLS 3 command), the backdrop col or
shows through because graphics menory is not being displayed (since
the text screen is clear). After a key is pressed, line 50 will
execute, "whiting" the text screen, and causing graphics nmenory to be
di spl ayed on the coler monitor. Graphics nenory "overlayed" the
backdrop col or, displaying a red screen bordered by the bl ue

backdr op.
19 MODE 3 : PCLS : CLS
20 COLOR 5
30 ClI RCLE 109, 59, 100
will draw a blue (5) circle on a high resolution color (RGB)
noni t or.
10 FLS

20 MODE 2: PCLS: COLOR 3
30 LINE 0,0, 127, 191, SET
40 COLOR 7
59 LINE 127,0,0, 191, SET

will "white" the text screen (enabling all points), sat the nede
to lo-res color, set the color to red, draw a red diagonal line from
the top left of the video screen to the bottomright, set the color
to black and draw a bl ack diagonal line fromthe top right of the
video screen to the bottomleft.

10 FLS: MODE 2: PCLS 7
20 FOR I =1 TO 109
30 COLOR RND(8)-1
40 PSET RID(128)-1,RND(192)-1
50 NEXT |
60 GOTO 60
will "white" the text screen, set the nobde to lo-res color, turn
t he graphics screen to black (PCLS 7), and draw 100 random poi nts of
random col ors.

10 PCLS : FLS : MODE 2 : COLOR O
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20 FOR Y=0 TO 105 STEP 15
30 COLOR Y/ 15
40 LINE 0, 4,127, Y+14, SET, BF

50 NEXT
60 GOTO 60
wi Il display the color and grey scales available. The color scale
wi || appear on the color graphics nmonitor; the grey scale, if
avai l able, will appear on the text nonitor. Line 10 sets graphics

menory to 0O (white), "whites" the text screen to enable displaying of
graphics nenory, sets the graphics npde to la-res color, and changes
t he backdrop to white. Lines 20-50 draw a solid rectangle in each of
the available colors (from8 to 7).

12
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CONV i nt - expression
CONV | sb, nsb expression
CONV pos- expressi on
CONV " A"

This command is used to display different representations of the sane
nunber. CONV "A" neans convert the single al phanunmeric character A
CONV "AA" neans convert the 2-character string AA where AA can be
any 2 al phanuneric characters (not necessarily the sane).

The following illustrates the display format of CONV:
CONV +50000 (user entry)
&HC350 = - 15536 +50000 80, 195 (conmputer reply)

The first nunber displayed is the hexadeci mal (base 16)
representation. Next follows the 2 character al phanuneric or graphic
representation. The first character displayed corresponds to the
nost significant byte (msb) of the hexadecimal representation, while
t he second character corresponds to the |east significant byte (Isb).
The byte will be displayed as a blank if it is less than 0021H (33
decimal ), or greater than OOBFH (191 decimal). An exception is that
a zero byte will be considered as an ASCII NUL (""), and will not be
di spl ayed. The third representation given is the decimal integer
formof the numher. This is the number you would usa to PEEK or POKE
an address above 32767. The fourth nunber displayed is the positive
deci mal representation. The fifth f last) representation is the
nunber in decimal 1sb,nmsb format. This nunber is very useful when
PEEKi ng or POKEi ng addresses in decinal.

EXAMPLES:

CONV " bD"
will display the representations of the letters "bD".

CONV &HBD+ 128

will display the representations of the sum of the hex number
06BDH and the deci mal number 128. Note that there can be no space
after a hexadeci mal nunber and the next portion of an expression -
ot herwi se a SYNTAX ERROR may occur.

10 X=100 : Y=0 : CONV X, Y

will display the representations of the |sb, nsb nunber 100, 0.
CONV +65009
will display the representations of the pos-expression +65000
13
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DEFKEY {ol d character, {new character}, definition}

Where all arguments are string expressions of length 1 or
nor e.

DEFKEY al |l ows any 10 keys to be re-defined as strings of ASClI
character codes of length | or nore. This is acconplished by
replacing 1 of the 10 current definitions with a new definition. The
first argument specifies which current defined key is ta be replaced.
The second argunent tells what key it is to be replaced with. |If
this argunent is a null string or is mssing, the first argument will
be used. The third argunent gives the definitien for the new defined
key. For exanple, DEFKEY "0","A","A=PI*R**2" will renpve the "0" key
fromthe defined key list and insert the "A" key in its place. The
definition for the "A" key becones the string "A=Pl*Rt*2".

Thereafter, whenever the "A" key is pressed (when the defined key
output is enabled), the string "A=PI*R**2" will| appear.

A sinple nmethod has been inplemented to toggle the defined key output
on and off. To enable (or disable if enabled) the defined key
output, sinmply hold down the <SH FT> & <down-arrow> keys and press
the "D' key. (It is easiest to press the <SH FT> key first, then

whi | e keeping the <SHI FT> key pressed, hold down the <down-arrow>
key. Wth these 2 keys depressed, sinply hit the "D' key to toggle
the output on or off.)

A second nmethod is provided to enable or disable the defined key
output. DEl KEY without any argunents toggles the defined key output
on and off. This allows the defined keys to be enabl ed or disabl ed
wi thin a BASIC program

A total of 221 characters nay be defined for the 10 key definitions.
If a DEFKEY cemmand is given which would cause the total to exceed
this limt, a STRING TOO LONG error will result. The maxi mum | ength
of any one string is 127 charactersg a STRING TOO LONG error wi |l be
given if this limt is exceeded. |If the third argunment of DEFKEY is
a null string, an | LLEGAL FUHCTION CALL error will be given. The
first and second argunents of DEFKEY should be strings of length 1,
but no error will be given if the string is longer. Only the first
character of the string will be used, the others will be ignored. An
| LLEGAL FUNCTION CALL error will also be returned if the first
argument is not a currently defined key.

It is not necessary to have DEFKEY included in an LNWBASIC nodul e in
order to use the defined keys. The initial set of defined keys can
be changed by the LOADKEY command, thus providing a nethod of
re-defining the keys w thout DEFKEY. Refer to DI SKEY, LOADKEY, and
SAVEKEY for further commands relating to defined keys.

EXAMPLES:

The following exanples were witten to work with the defined keys as
they are initially set with every new LNWBASI C cr eat ed.

DEFKEY

14
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will toggle the defined key output on or off. |If the defined key
out put was on before this statenent was executed, it will be
di sabl ed, otherwise it will be enabl ed.
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DEFKEY" 0", "d", " CVMD"' +CHR$( 34) +" DI R" +CHR$( 13)

renoves the definition for "0" and defines the "d" key te be the
string "CVMD'DI R <RETURN> When this key is pressed (wth defined
key out put enabled), a DI Rectory of drive O will be given (assum ng
your DOS supperts the BASIC statenent CMD'DIR").

DEFKEY " 1", CHR$(31), " PCLS" +CHR$( 13)
renoves the definition for "1" and defines the <CLEAR> key (ASCl |
code 31) to be the string "PCLS <RETURN>

DEFKEY CHR$(31),"","CLS: PCLS"+CHR$( 13)

renoves the above definition for <CLEAR> and replaces it with the

string "CLS: PCLS <RETURN> The null string for the second argunent
is used for convienence, CHR${31) for the second argument woul d be
functionally equival ent.

DEFKEY CHR$(3l),,"CLS: PCLS" +CHR$(13)
is functionally equivalent to the precedi ng exanpl e.

DEFKEY "2","#", CHR$(183) +CHR$( 187)

renoves the definition for "2" and defines the "0" key to be the
string consisting of (low res) graphics codes 183 and 187. DEFKEY
can be used in this manner to aid in a programm ng techni que known as
"string packing".

1000 #"DODEF" : REM ROUTI NE TO CHANGE DEFI NED KEYS

1010 DI SKEY : REM DI SPLAY CURRENT DEFI NI TI ONS

1020 LI NEI NPUT"WHAT KEY IS TO BE REPLACED? "pCOLD$

1030 LI NEI NPUT"WHAT IS THE NEW KEY (<ENTER> | F SAME AS OLD KEY) 2" JRW
1040 | F NW="" THEN NWs=0LD$

1050 PRI NT"TYPE THE STRI NG TO BE ASSI GNED TO "; R

1060 LI NEI NPUT NS$

1070 DEFKEY OLD$, NN$, NS$ : GTO #" DODEF"

is a short programusing DEFKEY. Note that the defined key out put
must be di sabl ed when this programis run or it will be inpossible to
type the key to be repl aced.

15
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DBSPOOL "“fil espec" {, S}

The DESPOOL command without the trailing ",S" will despool the
specified file to a parallel printer. The command with the trailing
",S" will despool the specified file to the RS-232-C serial port. The
spooler is interrupt driven; normal processing can continue while a
file is being printed. An occasional short pause will occur as the
disk file is being accessed for nore information. This conmmand al | ows
the operator to conmpose, edit, or run BASIC prograns which nay
include disk 1/0, while a previously spoeled file is being printed.
The despooling is automatically term nated upon reaching the
end-of -file. To cancel the despooling operation, hold down the shift
key, the down arrow key, and the "C' key sinultaneously (this outputs
a 'control C). To pause the despooling, key a control-S (XOFF).
This is done by hol ding down the shift key, the down arrow key and
the "S" key. To continue despooling, key in a control-Q (XON). This
i s again done by hol ding down the shift key, the down arrow and the

"Q' key.

Only ASCII encoded files may be despool ed. BASI C progranms saved

wi thout the ", A" option may not be despooled. An attenpt to despool
two files at the sane time will result in an | LLEGAL FUNCTI ON CALL
error.
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BXAMPLBSt

10 DESPOCL" TEXT/ FI L"
will start the despooling of the file 'TEXT/FIL" to the parallel
port printer.

20 DESPOOL" CoDEFI LE/ TXT SECRET: 1li,s
will, upon execution, start despooling the file "CODEFILE/ TXT" on
drive 1 with the password "SECRET" to the serial port.

16
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DI SKEY
Thi s command di spl ays the current, set of defined keys (see DEFKEY and
LOADKEY}. When this command is issued, the screen is cleared, and
each of the 18 currently defined keys are displayed in the follow ng
format:

key blank string

wher e:

key = The ASCI| representation of the defined key. Keys such as
<BREAK> and <CLEAR> wi || therefore appear as bl anks.

bl ank = A bl ank space to separate the key fromits definition.

string = The string of ASCI| characters that the key is defined
as.

EXAMPLE:

10 DI SKEY when executed, will display the current set of defined keys.

DI SKEY
will display the current set of defined keys.
17
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DLOAD fil espec

The DLOAD command is used to | oad object-code files into RAM and
return control to BASIC. Command (/CMD) files nay be | oaded and,
providing the entry point is known, executed fromw thin BASIC.

EXAMPLES:

10 DLOAD' PRI NTER/ C\VD'
will load the command file ' PRINTER/ CMD' into RAM

18 DLOAD " SORT/ CI M
20 CALL &HF000
30 PRI NT" SORT DONE"

will |oad the abject-code file "SORT/CIM and execute it (if the
start address is hex FO00). The line "SORT DONE'" will then be
di spl ayed.
18
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DO {statenent} {statenment} ... {statenent}
UNTIL (true/fal se expression)

The DO and UNTIL commands forman iterative (repetitive) |loop. The
DO conmmand denotes the start of the | oop, while the UNTIL command
term nates the |l oop. The body of the | oop consists of O or nore
statenments between DO and UNTIL. These statenments will be executed
repeatedly until the (true/fal se expression) argunent follow ng UNTIL
is true. (The parentheses surrounding the "true/fal se expression"
after UNTIL are mandatory.) DO UNTIL |oaps can be nested up to 10

l evel s; nesting past a level of 10 will cause an OVERFLOW error.

If an UNTIL is executed without previously executing a matching DG,
an UNTIL WTHOUT DO error will occur. M smatched DOs and QNTILs can
result fromtransferring (GOTCO out of the DOUNTIL | oop body. To
imediately termnate a DO’ UNTIL | oop, use the foll ow ng
procedure--never transfer (GOTO out of the | oop.

10 1=0
20 DO
30 GOSUB 1000

iOO IF T=2 THEN 1 =10 : GOTO 200

190 1=l+1
290 UNTIL (I=10)

In line 100, the loop termnating condition (1=10) is set to true.
Control is then transferred to the Iine containing UNTIL, where the
loop will be properly term nated.

A DO UNTIL | oop should not be inbedded within | F/ THEN ELSE
statenents, unless the entire loop is contained within the sane
programline as the IF. The following two exanples illustrate this
restriction. The first exanple shows an incerrect use of a DO UNTIL
within an | F/ THER/ ELSE. The second exanpl e shows how the first
exanpl e can be witten correctly.

10 I F X=1 THEN DO
20  PRINT"I=1"
30 I NPUT

40 UNTIL (1<>1)

The fault in the above programis that line 20 will be executed even
if | does not equal 1. This is due to the fact that the "scope" of
the |F statenent only applies to the line in which it appears.

10 IF 1=1 THEN DO : PRINT "I=l" : INPUT | : UNTIL (l&r;>1)

This programline will execute the DOOUNTIL loop only if I=l. There
are, of course, several other methods of coping with the | F/ THEN ELSE
restriction, two of which are shown bel ow.

19
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10 IF I=1 THER GSUB #"DO | LOOP"

999 END
1000 #'DO | LOOP"

http://www.xs4all.nl/~fjkraan/comp/L NW/Inwbasi c401/Inwbasi c4.html 12/4/03



MODULAR SOFTWARE ASSOCIATES LNWBASIC 4.0

1010 DO
1020 PRI NT "X=1"
1030 I NPUT |
1040 UNTIL {1<>1)
1050 RETURN

10 | F 1 <>1 THEH GTO #" DONE LOOP"
29 DO

30  PRINT "I=1"

40  INPUT |

50 UNTIL (I<>1)

60 #"'DONE LOOP" : REM REST OF PROGRAM FOLLOWS

The DO UNTIL | oop construct executes slower than a FOR/ NEXT | oop,
since it is inplemented as an add-on to an existing interpreter
(LEVEL Il BASIC), HOwmever, it can provide structure and clarity to a
BASI C program which are often nore desirable than speed of

execution.

EXAMPLES:

10 A$="" : DO : | NPUT"WHAT IS YOUR NAME", A$ : UNTIL (A$<>"")
will continue to INPUT A$ until something other than <ENTER> is
I NPUT.

10 TRUE=0
20 DO : CLS
30 GOSuUB 200

iOO UNTIL (TRUE OR A=B)
will execute the DOUNTIL |oop until the variable TR equals -1 or
until A=B.

10 DO
20 GSUB #"INIT GAME"
30 DO : GSUB #"PLAY ROUND' : UNTIL (GAMEOVER)
40 GSUB #"W NNER'
50 UNTIL (0)

is an exanple of nested DO UNTIL | oops. The DO UNTIL loop in line
30 is nested within the loop of lines 10-50. This is a nesting |evel
of 2. (Notice that if the subroutine #"'PLAY ROUND' has a DO UNTI L
loop, it too would be nested within the |oop of lines 10-50.) The
DO UNTIL loop in line 30 will term nate when the variable GA equal s
-1. The loop of lines 10-50 will "never" termi nate, since O can
never be true (that is, can never equal -1).

20
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DRAW string, where "string" consists of one or nore of the foll ow ng
argunments (in any order, including repetition of the sane argunent):

Qut put Argunents --
D - Draw |ine Down.

E - Draw line at 45 degree angl e.
F - Draw line at 135 degree angle.
Q - Draw line at 225 degree angle.
H - Draw |ine at 315 degree angl e.
L - Draw line Left.
N - Draw line fromcurrent point to specified point.
R - Draw line Right.
U- Draw line .
Qut put Modifier Argunents --
B - Blank - Move current graphics position, but don't draw
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N - No update - Draw, but don't update current graphics position.
Z - Zero - Erase line rather than drawit.
Mode Argunents --
A - Current DRAW Angl e.
C - Current DRAW Col or.
S - Current DRAW Scal e.
M scel | aneous Argunents --
X - Execute string as one or nore DRAW argunents.

The DRAW command al | ows conplicated designs to be quickly and easily
drawn on the CRT. Straight lines of any length in any of 8
directions may be drawn. Entire figures may be rotated by 90
degrees, and can be expanded or contracted.

Qut put Arguments - DEF,GHL MR U

Synt ax:
argurment {l ength} (except M argunent);
M X-coordi nate, Y-coordinate

X-coordi nate, Y-coordinate, and length can be integer variables or
constants; not expressions. |If length is not given, a length of 1
will be used.

These argunents, unl ess preceeded by an Cutput Modifier argument,
draw a line (of length 9 or nore) fromthe current graphics position.
The end position of the line drawn then becones the "new' current

gr aphi cs position.

21
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The followi ng chart shows what direction a line is drawn fromthe
current graphics position for the correspondi ng argunent:

H U E

G D F
When a line is drawn, the current graphics position is always
included in the output. The command DRAWD " will set the current

graphics position and the point below. A length of zero can be used
to set only the point at the current graphics position.

As with all LNWBASIC graphics commands, points not visible on the
screen may still be drawn. For exanple, the command

DRAW B, V470, 30, R50" in MODE 1 graphics will result in a line of

Il ength 50 being drawmn. Only the 18 points from 470,38 to 479,30 w ll
be di spl ayed, however. The current graphics position will be updated
to 520, 30. The command DRAW D5" would then draw a line of length 5
from 520,30 to 525,30. Since this is not displayable on the screen,
no visible line would be drawn, but the current graphics position
woul d be updated to 525, 30.

The M argunent is used to nove to an absol ute point on the screen
(X-coordinate, Y-coordinate). |If it is imediately preceeded by the
B argument, no line will be output. The conmand DRAW "B, 248, 96"
will make the current graphics position the approxi mte center of the
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screen (in high resolution nbde) without drawing a line. \Wenever

the commands RUN or NEW are executed, the current graphics position
is reset to 0,0. The following will cause a line to be drawn from
t he upper left corner of the screen to the mniddle:

10 PCLS : CLS : MODE 1
20 DRAW " M246, 96"
RUN

If the X-coordinate, Y-coordinate pair are out of the displayable
bounds of the current graphics node, the line vil still be drawn as
t hough the point did exist. Also, the current graphics position wll
be ugdated to this out-of-bounds point.

Qut put Modifier Argunents - B, N, Z

These argunments affect the operation of the next Qutput argunent
executed (whether or not the Mdifier k Qutput argunents appear in
t he same DRAW command) .

The B (bl ank) argunent causes the next Qutput argument to not draw a

22
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visible Iine on the screen, but to update the current graphics
position as though the |line bad been drawn.

The N (no update) argument causes the next Qutput argunent to draw
the line as usual, but do not update the current graphics position.

The Z (zero) argunent causes the next Cutput argunment to function as

usual , except that the line will be erased (reset) rather than drawn
(set). The argunent does not affect the updating of the current
gr aphi cs position (it will be updated as usual).

There are no restrictions on the use of Qutput Mdifiers, although
nmost conbi nati ons are neani ngl ess. For exanple, the command

DRAW B, N, M0, 50" does absolutely nothing since the line is not drawn
(B argument) and the current graphics position is not updated (N
argument ).

Mode Argunents - A C 'S

Synt ax:
A {nuneric variable or constant} (0-3, default = 0),
C {nuneric vatiable or constant} {0-7, default = COLOR),

S {nuneric variable or constant} (1-255, default = 4).

Mode arguments stay in effect until re-issued or until "NEW or "RUN'
is executed. The default values will be used after the execution of
"NEW or "RUN". An invalid argunent to a Mbde argument will result

in an | LLEGAL FUNCTI ON CALL error.

A (angl e) node determi nes the degree of rotation (if any) to be used
when drawi ng all subsequent lines. The follew ng are the possible
angl es of rotation:

0 = 0 degrees rotation (no rotation);
1 = 90 degrees rotation (clockw se);
2 = 180 degrees rotation (clockw se;
3 = 270 degrees rotation (clockw se).

For exanple, the command DRAW Al, R50" is functionally equivalent to
t he command DRAW AH, D50". Similarly, the command DRAW A3, R50" is
equi val ent to DRAW A0, U50".
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C (color) node determ nes the col or subsequent lines vill be drawn
in. This argument has no visible effect in black and white graphics
nmodes. Also, this argunent does not affect the current color as
determ ned by the COLOR command. |If Cis not used, the current color
will be used. |If Cis used without a value, the current color wll
al so be used.

S (scale) made determines the "scal e" subsequent lines are to be
drawn at. The scale is given by a nunber between 1 and 255, and
indicates the scale in units of Ij4. Normal (1) scale is S4. Scale
al l ows objects to be easily expanded or contracted. The command
DRAW S4, R20, D20, L20, U20" will draw a box | ooking exactly the sanme as
t he box drawn by DRAW S8, R10, D10, L10, U10". If the length of an

Qut put argunment does not cone out to be an integer because of the

23
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current scale, it will be rounded to the nearest integer. For
exanpl e, DRAW S2, R15" will result in a horizontal line of |ength 8.

M scel | aneous argunents - X

Synt ax:
X string variable

The X (execute) argunment provides a nmethod of specifying a frequently
used sequence of DRAW arguments w thout having to explicitly repeat
them It allows a string constant (used in all exanples so far) to
be replaced by a string variable. The next exanple illustrates this
process:

10 MODE1 : PCLS : CLS

20 BOX$="R10, D10, L10, U10"

30 DRAW B, M240, 96, XBOX$, S16, XBOX$"
The string variable BOX$ contains the string assigned to it in line

20 which will draw a box of size 10. Line 30 puts the current
graphics position in the approxi mte center of the screen, and then
draws the box. |In effect, the statement "XBOX$" is replaced by

"Rl Q D10, L16,010". Finally, the box is drawn again (at 4 tines its
original size), by the next "XBOX$" statement. There are ne
restrictions on the use of the X argunment, other than (of course) the
string variable used nust contain a valid DRAWstring. A null string
will result in an | LLEGAL FUNCTI ON CALL exror.

EXAMPLES:

10 CLEAR 500 : CLS : PCLS : MODE 1
20 DRAW B, M240, 96, R20, D20, L20, U20"
RUN

will draw a rectangle in the approxi mate center of the screen.
Line 10 reserves string space, clears the text & graphics screens, &
sets the graphics node to high-resolution black a white graphics.
(This line will be assumed in all subsequent exanples.) The DRAW
command in |line 20 positions the current graphics position near the
screen's center ("M40,96") without drawing a line ("B"). A line of
length 20 is then drawn to the right of this position ("R20"). At
this point (before the "D20" is executed) the current graphics
position is at 260,96, having been npbved 28 in the positive X
direction ("R20"). The "D20" is then processed, causing a line to be
drawn of length 20 down from 260,96. At this point the current
graphics position is 260,116. After "L20" is executed, the current
graphics pesition will be 240,116, and it will becone 240,96 again
after "U20" is executed and the rectangle is conpleted.

24
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20 DRAW " B, M40, 96, E20, P20, G20, H20"
RUN

will draw a dianond at the center of the screen. The updating of
the current graphics position is simlar to the preceedi ng exanple.
After execution of "E20" the current graphics position will be at
260, 76, having been noved 20 in the positive X direction and 20 in
the negative Y direction. The subsequent graphics positions are:
286,96 , 260,116 , and 240, 96.

20 FOR A=0 TO 3
30 DRAW AA, B, M40, 96, R80, D60, L40, U20, H40"
40 PRI NT@40,"ANGLE = "; A : FOR X=1 TO 1000 : NEXT
50 NEXT
RUN
denpbnstrates the effect of the A (angle) argunent. Each figure is
rotated 90 degrees fromthe preceeding figure.

20 FOR X=80 TO 330 STEP 120
30 FOR SZ=1 TO 20
40 DRAW B, MX, 86, SSZ, B, U10, B, RW, R5, F10, D18, G10, L10, H10, U10, E10, R5"
50 NEXT
66 MV=W+8 : NEXT
RUN

denpnstrates the effect of the S (scale) argunent. Lines 30-50
forman inner |oop which draws a figure nade up of 20 individual
figures. Lines 20 S 60 make up the outer |oop and cause 3 of the
conposite figures to be drawn. (The inclusion of "B, RW" (line 48)
with the changing value of "MW (line 60) is what causes the 3
figures to appear to be shifting perspective.)

15 BX$="N, U30, R40, U30, L40, E20, R40, N, G20, D30, G20"
20 FOR A=0 TO 3
30 DRAW AA, B, M40, 96, XBX$"
40 PRI NT0640,"ANGLE = "; A : FOR X=1 TO 1000 : NEXT
50 NEXT

illustrates the usage of the X (execute) argument. This exanple
is the sane as the A (angle) exanple, with the exception of lines 15
& 30. Line 15 was added to define the string variable BX$. BX$ is
set equal to the DRAW argunents needed to draw a sinple box. Line 30
was nodified to execute BX$ within the DRAW conmand. Using the X
argunment in this manner allows the sanme figure to be easily drawn in
di f ferent DRAW conmands, w thout the need for re-typing the argunents
that draw the figure.

25
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10 CLS
20 PCLS
30 MODE 1
40 DRAW B, M240, 96"
50 FOR 1=60 to 360 STEP 60
60 Cl RCLE ,, 120,,1-60,I
70 DRAW M240, 96"
80 NEXT |

will draw a "pie chart" circle of radius 120 and "slices" of 60
degrees. The text screen is cleared, the graphics screen is cleared,
and the node is set to 1 (hi-res B/W. Line 40 uses the DRAW comrand
to do a blank (B) move (M to the point 240,96. This sets the default
point (as used by ClIRCLE, DRAWand LINE) to 240,96. Wen an arc of
the circle is drawn in line 60, this point is used as the center
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point (defaults for XC and YC of CIRCLE). The DRAW command in |ine
70 does two things - 1) it draws a line fromthe end of the arc drawn
inline 60 to te center point (240,96) of the circle and 2) it nakes
t he point 240,96 again the "new' default point for the next ClRCLE
comand the FOR-NEXT | oop. The circle and "pie pieces" are drawn by
the FOR-NEXT | oop for a conplete circle. SEE THE Cl RCLE COWAND FOR
TH' S SAME EXAMPLE AND EXPLANATI ON,

26

Page 21 of 56

MODULAR SOFTWARE ASSCCI ATES LNWBASI C 4.0
DRUN fi | espec

The DRUN command exits LNWBASI C and executes the requested object
file. This is a final exit. A comand file nmay not be run with a
return to LNMBASIC. If an error occurs during the execution of DRUN a
return to DOS READY will result. (If it does not, LN........

Il onger be tied into BASIC, and no LNWBASI C conmands w.......

The complete file name nust be used including extension as no
defaults are inpl enented.

NOTE: Anomal ous results may occur if the conmand file being executed
resides in nmenory occupied by LNMBASIC (i.e., below the start of
BASI C program text).

EXAMPLES:
DRUN" DI RCHECK/ CMVD"

will exit LNWBASIC, run the program "DXRCHECK/ CMD' and exit to
DCS.

10 DRUN " BASI C/ CVD"
will exit LNWBASIC and | oad and execute "BASIC/CMD'. This will
allow the user to enter "normal" BASIC w thout exiting to DOCS.

27
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FLS {character code}
FLS {"character"}

FLS fills the text screen with the specified character. This comuand
is provided for ease of use in MODE 2 (lo-res color) and MODE 3
(hi-res color - i.e. RGB) graphics. If no argument is given, a
default value of 191 (all-blocks-on, |lowresolution graphics) is
used.

In MODE 2 graphics, FLS 191 will "white" the text screen, thereby
al | owi ng graphics nmenory to be displayed on the col or graphics
monitor. In MODE 3 graphics, FLS can be used to "map" all enabled

graphics points to a particular color. The fornmula for colors in
MODE 3 (RGB) graphics is COLOR * 9 + 64 = character value for use by
FLS. COLOR is the sane as used by the COLOR conmand.

The first argument formrequires an integer expression between 0 and
255. The ASCI| character associated with the argunent will be used
to fill the text screen.

The second argunment formrequires a single character enclosed in
doubl e quotes. This character will be used to fill the screen.

EXAMPLES:
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10 FLS 10 MODE 2 : PCLS 2

will fill the 1024 positions of text screen with the |ow
resolution (MODE 0) all-blocks-on graphics block, set the graphics
mode to la-res color, and set all graphics nmenory to 2 (yellow).

FLS "*"
will fill the text screen with asterisks ("*").

10 X = RND(64) : FLS X+127 : GOTO 10
will fill the text screen with a random graphics block (128 - 191)
upon each execution of FLS.

10 PCLS 7
20 MODE 3
30 FLS 3*9+64
will white the graphics screen, set the MODE to hi-res col or (RGB)
and "map" all points on the graphics screen to red.

28
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GSUB |i ne nunber
GSUB #"| abel "
This command allows for greater flexibility in calling a BASIC
subroutine. The argunment "line nunber" may be a constant, variable,
or expression. It denotes the BASIC programline nunber to GOSUB.
If the second argunent formof GSUS is used, '#"label"' indicates
that the line nunber to GOSUB is | abeled with #'label”. Oher than

provi ding additional nmethods of referring to the subroutine being
called, GSUB performs identically to GOSUB. However, GSUB nay not be
substituted for GOSUB in an ON n GOSUB comand.
EXAMPLES:
10 GSUB 40000 : GSUB 100
20 GSUB SN* 100
will cause calls to subroutines |ocated at |ine nunbers 40000,
100, and the product of the variable SN and the nunber 100.
10 GSUB #"I NI T"
28 GSUB #" PROCESS"
1121 #"INIT"
1300 RETURN
i380 #" PROCESS"

1420 RETURN

wi Il cause the subroutines located at lines 1121 & 1380 to be
cal | ed.
29
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GTO | i ne nunber GTO #"| abel "

Thi s command provi des additional nethods of specifying a line to
GOTO.  The argunment "line nunber" nay be a constant, variable, or
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expression. It denotes the BASIC programline nunber to GOTO. The
argunment '#"l abel# refers to the line which begins with the matching
#'1abel". Oher than allowing greater flexibility in referring to a
line nunmber to GOTO, GTO perforns identically to GOTO. However, GIO
may not be used in place of GOTO within an ON n GOTO or ON ERROR GOTO
command.

EXAMPLES:

10 GTO 10
will cause an "infinite" |oop upon execution.

10 #"HERE : GIO #"HERE"

will cause an "infinite" loop simlar to the previous exanple.
10 GTO X
wi |l cause execution to transfer to the line specified by the

current value of the variable X, assuming such a line exists.

Page 23 of 56
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HI MEM i nt - expr essi on
Hl MEM | sb, neb expressi on
HI MEM pos- expr essi on
H MEM al | ows you to protect high menory so that it will not be used

by BASIC. The argument specifies the address of the |ast byte usable
by BASIC. An |LLEGAL FUNCTION CALL error will result if this address
is not at |east 288 bytes above the start of user menory. H MEM
resets the values of all variables and does a CLEAR 50; caution

shoul d therefore be enpl oyed when using H MEM wi thin a BASIC program

EXAMPLES:
H MEM &HFFFF
will allow BASIC to use all of menory (48K machine).

18 HI MEM +40000
will protect nmenery above 40000 (decinal).

10 INPUT X : HI MEM +X

will protect menory above the input value of X. Note the use of
the positive ("+") sign before X. This is to allow for val ues
greater than 32767. A different way to linmt the values of the
argunent is:

10 I NPUT X% : H MEM X%
will, allow X to range from -32768 to +32767.

31
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JOY int-expression, numeric variable

The JOY command reads the position of up to 2 joysticks and returns
the position value in the specified numeric variable. |Int-expression
in the JOY conmmand |ine can assune a value fromO to 3. If a value
is specified outside this range, an | LLEGAL FUNCTI ON CALL wil |l

result. The value returned to the variable is ranges fromO to
approxi mately 480-512. The actual upper limt depends on the
joystick (and LNWB0O!) used. Specifying a string variable or a double
precision variable for the returned value will also result in an

| LLEGAL FUNCTI ON CALL. Joysticks have both an X-axis and a Y-axis
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associated with them The X-axis goes fromleft to right where 0 is
the furthest left value and the right-npst position returns the

hi ghest value. The Y-axis goes up and down with the uppernpst
position returning 0 and the | owest position returning the highest
val ue.

Joysticks are set up according to the follow ng int-expression table:

i nt-expression joystick axis
0 0 X-axis
1 1 X-axis
2 1 Y- axi s
3 0 Y- axi s

Associated with the two joysticks are "fire" buttons. The buttons
are mapped to menory |location &H37E4. Bit 2 is associated with the
button on joystick 0 and bit 3 with joystick 1. The follow ng BASIC
program shows how to read the buttons:

10 | F PEEK(&H37E4) AND 4 4 THEN PRI NT"JOYSTICK 0°S BUTTON IS ON'
20 | F PEEK( &H37E4) AND 8 8 THEN PRI NT"JOYSTICK 1'S BUTTON IS ON
30 | F PEEK(&837E4) AND 12 = 12 THEN PRI NT"BOTH BUTTONS ARE DEPRESSED'

NOTE: If a joystick is not connected to the LNWBO, the value returned
to the specified variable will be -1. A delay |oop between "JOY"
commands nmay be necessary due to hardware requirenents for a
"settling time" between reads. To convert the range returned by the
JOY command to conparabl e nunbers of the currently used MODE, use the
follow ng fornul a:

point value = (highest node value * JOY value) / (highest JOY val ue)

EXAMPLES:

10 JOY 0, X : FOR I=1 TO 10 NEXT

20 JOY 3,7 : FOR I=1 TO 10 NEXT

30 PRINT X, Y

will read and print the position of joystick 0. X will obtain the
X-axis value and Y the Y-axis value. The values will both be -1 if

the joystick is not plugged into the LNM80. |If the joystick is in

t he uppernost |eft-hand position, both X and Y will be 0. If the
stick is in the uppernost right-hand position, the X value will be

t he highest value raturned by the joystick-while the Y value will he
0. If this is not the case, many joysticks have "fine-tune" controls
(trimpots) that nay be adjusted accordingly.

10 CLS : PCLS

20 MODE 1
30 JOY AX : FOR I=1 TO5 : NEXT
40 JOY AY
50 | F PEEK(&H37E4) AND 8 <> 8 THEN PSET X, Y ELSE PRESET X, Y
60 GOTO 30
will act as an "etch-a-sketch" program The text screen and then

the hi-res screens are cleared. The X-axis of joystick 1 is read
into the X variable and the Y-axis of joystick 1 is read into the Y

variable. |If the button on joystick 1 is not depressed, a point
corresponding to the X and Y values is set. |If the button is
depressed, the specified point is reset (i.e. erased). The program
then | oops "indefinitely" - using the joystick as a "pencil™

Hol ding the joystick in the furthest right and down position,
execut e:

JOY 0, XL : PRINT XL : JOY 3,YL : PRINT YL
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This will return values that show the joystick's Ilimts. The
precedi ng exanpl e should be nodified as follows to give the "best"
et ch- a- sketch prograns Add:
45 X=X * 479/ XL : Y=Y * 191 /YL
33
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#"1 abel "
The pound sign ("#") preceding a string constant serves to identify
the string as a label. |If aline is to be |abeled, the pound sign
must be the first non-blank character in the line after the line
nunber. The pound sign nust be followed by a double quote, a string
constant of 0 to 251 al pha-nuneric characters (except a double
quote), and the termi nating double quote. |If the line is not null,
there must be a col on seperating the | ahel and the BASI C st at ement
which follows. Labels should be unique, although no check is
perforned to insure this. |f two lines are |labeled with the
identical label, a reference to the Iabel will always refer to the
first (lowest nunbered) line. A line should only be |abel ed
once--any subsequent |abels will be ignored.
EXAMPLES:
100 #"DELAY" : DO : T$+I NKEY$ : UNTIL (T$<>"") : RETURN

| abel s Iine 100 as #"DELAY'. It may now be referenced by a GSUB
#" DELAY" statenent.
10 #" START"
5000 GTO #" START"

| abel s Iine 10 #"'START". A sanple reference is shown in line
5000.
0
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LCASE
The LCASE command toggles the | ower case display enable. The first
time the command is used, |ower case letters may be entered and
di spl ayed by using the shift key and the appropriate letter. The next
time the LCASR command is used, |ower case entries are inhibited.
Lower case characters can be used anywhere in conposing a BASIC
program but can only be displayed by PRINT statements or in REM
l'ines.
EXAMPLES:
LCASE
19 PRINT"This is a test."
20 LCASE

i f LCASE has not been used prior to the LCASE command executed in
comand node, |ower case will be enabled. Line 10 may be input by
using the shift-key entry for all |ower case characters. Line 20 wll
inhibit any further |ower case entry or display. Wen the programis
RUN, the line, "This is a test.", will be displayed.
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10 LCASE
20 STOP

will result, if |lover case is not enabled before the programis
run, in the display of the nessage, "Break in 20". Note that the

message is displayed in both upper and | ower case letters.

35
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LI NE { X1}, {Y1}, X2, Y2, SET {, shape}
LI NE {X1}, { Y1}, X2, Y2, RESET {, shape}

Where shape is "B" or "BF".

The LINE command with just the SET option turns on the points of the
line deternmined by the points X1,Y1l and x2,r2. The LINE comand wth
the RESET option resets the points of the determined line. The B
option allows the perinmeter of the box determined by the line (i.e.
the diagonal) to be SET or RESET. The diagonal is not drawn or
erased. The BF option allows the perineter to be SET or RESET with
the "inside" of the box either SET or RESET. That is, the Box is

drawn and Filled (SET) or the box is erased (RESET). |n MODE 2
graphics, the line or box, if the SET option is used, is drawn with
the specified color as determ ned by the |ast COLOR command. |f the

RESET option is used in MODE 2 graphics, the specified line or box is
drawn with the current background col or (reference the PCLS conmand).

Either X1 or Y1 may default to the current point as set by ClRCLE,
DRAW or LINE. "LINE , Y1, X2, Y2, SET" would use the default X for XI1.
"LINE X1,,Z2, Y2, RESET" woul d use the default Y for Y1 and "LINE

,, X2,Y2, SET, B" would use both the default X and Y. Note that the

| ast point SET (or RESET) by the LINE command beconmes the new default
point as used by Cl RCLE, DRAW and LI NE.

LINEs may be drawn to and from points not displayable on the screen.
That is, the command LI NE 0, 0, 1009, 96, SET is an al |l owabl e st at enent
with the result that the line frompoint 0,0 to point 1060,96 will be
"drawmn". Only the portion of the line that falls within the graphics
screen co-ordinates will actually be displayed. This enables the
user to constuct graphics figures drawn to "imagi nary" view points
for perspective renderings and for "w ndowi ng" effects.

EXAMPLES:
10 MCDE 1
20 LINE 0,0, 479, 191, SET
will draw a line fromthe top left of the video display to the

| ower right.

10 MODE 3
20 LINE 0,0, 479, 191, SET, B
will draw a box around the outside of the graphics portion of the

R& col or nonitor.

10 MODE 3
20 LINE 479,109I,0, 0, RESET, B
will erase the box as drawn in the previous exanple.
36
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100 MODE 0
110 LINE O, 0, 20, 47, SET, BF
will draw and fill-in the | owres box determ ned by the designated
l'ine.
5 MODE 1
10 LI NE 100, 100/ 3, 100/ 1. 6, ( 100*2+5)/ 3) , RESET, BF
will erase the box as determ ned by the diagonal |ine specified by

t he eval uated argunents.

5 FLS
10 MODE 2
20 COLOR 3
30 X1=0: Y1=0: X2=127: Y2=191
40 LINE X1, VY1, X2, Y2, SET
will draw a red line fromthe top left of the color nmonitor to the
bottomri ght.

10 FLS
20 MODE 2
30 LINE 127,191, 0, 0, RESET
will set the line fromthe preceding exanple to white (COLOR 0).
See above text for explanation.

5 MODE 1: CLS: PCLS
10 FOR 1 =1 TO 10
20 LXNE RND(480)-1, RND(192) -1, RND(480) -1, RND(192) - 1, SET, BF
30 NEXT |
will set graphics node to hi-res B/W clear the text screen, clear
t he graphics screen and draw and fill-in 10 random boxes.

10 CLS : PCLS
20 MODE 1
30 LINE 0,0, 479, 191, SET
40 LINE ,, 479, 0, SET
50 LINE ,, 0, 191, SET
68 LINE ,, 0,0, SET

will clear the text screen, clear the graphics screen and enter
the hi-res BPIWnode. A line will be drawn fromthe upper left corner
f the screen to the lower right. |In line 40 the |ast point drawn
befor this line (i.e. 479,191) becones the origin point. Aline will
be drawn fromthe |l ower right corner to the upper right. |In Iine 50,
a line fromthe upper right corner will be drawn to the |ower |eft
corner and inline 60, aline will be drawmn fromthe lower left to
t he upper left corner.

37
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LOADKEY fil espec

This command all ows a previously saved file (see SAVEKEY) of defined
keys (see DEFKEY) to be | oaded fromdisk. This list of defined keys
fromdisk replaces the current list of defined keys in nenory. |If
the file to be loaded is not a list of defined keys (that is, if it
was not written by SAVEKEY), an |LLEGAL FUNCTI ON CALL error wll
resul t.

EXAMPLES:
LOADKKY " GRAPHI CS/ KEY"

will |oad the defined keys fromthe file "GRAPH CS/KEY" if the
file was saved by the SAVEKEY command.
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.2000 LOADKEY " PLAYERL. PASSWORD/ KEY" : REM GET 1ST PLAYER S KEYS

Page 28 of 56

will, upon execution, |oad the specified defined keys file.
38
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LOC. {"string"}
LOC. {string}

This command all ows you to locate instances of a string within the
BASI C program currently in menory. The LOC. conmand with an argunent
|l ocates the first occurrence of the string within the program LOC.
wi t hout an argunent |ocates the next occurrence of the last string
searched for. The maxi num argunent string length is 20 characters.

The first, argunment formof LOC. ("string") should be used if the
string to be searched for occurs in a quoted string (PRI NT "string"
or INPUT "string", for exanple) or a REMark. Doubl e quotes may not
be i mbedded within the argunent string since they serve as delinters
of the string. The second argunent formof LOC. (string) should be
used to locate a string that is not within a quoted string or REMark.
The two forms of LOC. allow you to distinguish between a BASXC
keywords and the corresponding character string, as illustrated in the
exanpl es below. Both forms use a string constant as an argunent, not
a string expressien. That is, the conmands ' A$="HELLO': LOC. A$' will
locate the variable A%, it will not |ocate "HELLO'.

The LOC. command maintains its own current line pointer, but wll
adjust BASIC s LIST and EDIT |line pointer as described below. To
start a search for a string, use LOC. with an argunment. LOC. will
start its search fromthe first programline. |If the stringis
located, the line containing the string will be LISTed on the screen.
BASIC s LIST and EDIT pointer will now be changed to point to the

LI STed Iine. LOC.'s own pointer will al so have been changed so that
the next LOC. (without an argunent) will search beginning with the
next line after the line just LISTed. (This neans that two
occurrences of the sane string within the same line will be |ocated
only once.) Once the |line has been LI STed, you have several choices:

1). Press <BREAK> to end LOC. and return to Command node er the
executing BASIC program (shoul d LOC. have been executed within a
program ;

2). Press the "E'" key to enter the KDXT node in order to EDI T the
line just LISTed. After ending EDIT, you will return to the Commuand
nmode as usual ;

3). Press <RETURN> to do an automatic LOC. (LOC. without an
argument). This will find the next occurrence of the string just
| ocat ed.

If a search for a string fails, no line will be LISTed to the screen,
and BASIC s LIST and EDIT pointer will be reset.

39
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EXAMPLES:
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The exanpl es bel ow assune the following programis in nmenory:

10 GSUB #" NAME?"
20 PRINT : PRI NT "THANK YOQU ";
30 PRINT "VERY MJCH "; NVB

40 GOSUB 100
56 END
60 #"NAME?" : | NPUT"WHAT | S YOUR NAME"; NMp : RETURN
LOC. ? (Locate the first occurrence of the BASIC
t oken PRI NT)
Line 20 is LISTed to the screen
<RETURN> (Locate the next occurrence of PRINT)
Line 38 is LISTed to the screen
<BREAK> (EXit LOC.)
Command node entered
LOC. " 2" (Locate the first use of a question mark)
Line 10 is LI STed
<RETURN> (Locate the next occurrence of "?")
Line 60 is LI STed
E key pressed (EDT line 60)
EDI T node is entered
EDI T node is exited
LOC. (Locate the next occurrence of "?")
No line is LISTed and Conmand node is entered
LOC. GosuB (Locate the first usa of the GOSUB token)

Line 40 is LI STed
<BREAK> (Exit LCC.)
Command node is entered

LOC. NV$ (Locate the first use of the variable NN$)
Line 30 is LI STed
<BREAK> (Exit LOC.)
Conmmand node is entered
40
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MODE i nt - expr essi on

The MODE command "turns-on" the graphics screen specified. There are
4 nodes or types of graphics supported by the LNW80. MODE O is the
"normal " lo-res graphics. MODE 1 is the hi.-res B/ Wgraphics display.
MODE 2 is the le-res color node while MODE 3 is the hi-res RGB node.
The graphics display resolution in MODE O is 128 X 48. MODE 1 can

di splay points in a 480 X 192 screen. 160 X 192 is the resolution

di spl ayable in MODE 2, although ol der nodels of LRWconputers are
only capabl e of displaying 128 X 192. MODE 3 resolution is 384 X
192. |If a MODE less than 9 or greater than 3 is specified, an

| LLEGAL FUNCTION CALL error will result.

NOTE: Inverse video, as described in the LNWS80 litexature, is not
supported by the MODE command. |nverse video may be obtained in
MODEs 0 or 1 by the follow ng; X=INP(254) : OUT 254, X+1.

EXAMPLES:

10 CLS
20 MODE 1
will clear the text screen and enter the hi-res B/ Wdisplay node.

18 FLS

20 PCLS
30 MODE 2
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will "white" the text screen (i.e. enable all points), clear the
graphics screen and enter |lo-res col or node.

10 FLS 9+64
20 PCLS 7
30 MODE 3
sets the RGB color to green, fills the graphics screen and then
"flips" to the green filled screen. NOTE: |line 20 does not enable

the graphics display but, fills the graphics display "invisibly".
10 1=0 : MODE |

will turn off any current graphics display and return to normal
t ext node/ di spl ay.

41
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MOVE destination address, start address, byte count

The MOVE command al |l ows a bl ock of nmenory 1 - 65,536 bytes long to be
copied to another place in nenmory. The 3 argunents of MOVE are all
mandatory, and all are int-expressions. There is no restriction

pl aced on the value of any of the 3 argunments. | MPORTANT NOTE: It

is vary easy to destroy your program using MOVE!!

The MOVE conpound is useful for noving text & graphics (MODE 0) data
on the text screen, as well as large array transfers. The MOVE
command will determine the direction of the transfer fromthe
destination and start address. This is of inportance only when the
two areas overlap, to insure that the data being nmoved does not
destroy the data to be noved. Wen the destination address is |esser

than the start address, the transfer will progress in a positive"
direction. That is, after each byte is transferred, the destination
start address will be increnented by one. For exanple, the comand

MOVE &HA000, &HA001, 3 will cause A001H to be copied i nto AOOOH, AOO02H
to be copied into AOO1H, and AOO3H to be copied inte AOO2H.
Simlarly, if the destination address is greater than the start
address, the addresses will be decremented by one after each byte is
transferred.

EXAMPLES:

10 FOR X=1 TO 10
20 FOR Y¢I TO 63

30 MOVE &83C069g&83C01g1023
40  NEXT
50 FOR Y=I TO 63
60 MOVE &H3FFFg&83PFE, 1923
70  NEXT 80 NEXT
will scroll the text screen left and right 10 tines. Line 30

scrolls the screen to the left by 1 character position by noving all
of text screen nenory down one byte. That is, menory from 3C01H -
3FFFH is copied into 3C00 - 3FFE. Line 60 scrolls the screen to the
right by 1 character position. This is done by copying video nmenory
from 3FFEH - 3COOH into 3FFFH - 3CO1H.

10 DEFINT A/ B
20 DI M A(999), B(999)
30 PRINT "START FOR/ NEXT LOOP!*"
40 FOR X=0 TO 999 : A(X)=B(X) : NEXT
50 PRI NT "STOP FOR/ NEXT LOOP, START MOVE:"
60 MOVE VARPTR (A(0)), VARPTR (B(0)), 1000*2
70 PRINT "STOP"
denponstrates the difference in speed between a FOR/ NEXT | oop and
MOVE when used to copy the contents of one large array to another.
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NTROFF
NTRON {line range,} {expression} {,expression} ... {,expression}

The NTRON command enables a trace facility for debuggi ng BASIC
prograns. It allows you to specify what |ines of your BASIC program
are to be traced, as well as providing a uni que expression-trace
capability. A BASIC pregram nust be in menory at the tine the NTRON
command is executed, or an | LLEGAL FUNCTI ON CALL error will occur.
The NTROPF command di sables this trace facility.

The "line range" argunment determ nes what |ines of the BASIC program
currently in nenory will be traced. (See below for a detailed
description of "line range".) |If missing, all lines of the BASIC
programw || be traced. It is inportant to renenber that the line
range entered renmins fixed, even if lines are added to the BASIC
program (until you execute another NTRON). For exanple, suppose the
BASI C programin nenory at the time an "NTRON' (no line range) is
executed has lines ranging from10 to 50. |If you later add |ines
between lines 10 - 50, these will be traced wi thout doi ng anot her
NTRON. However, if you add lines outside this range (before Iine 10,
or after line 50), these lines will not be traced unless you execute
anot her NTRON. The above exanple would still apply even if the
comand entered had been "NTRON (0: 65529)".

The remai ni ng arguments to NTRON constitute the expressions (if any)
whose values are to be traced. There may be 6 or nore of these
expressions. Too many expressions {the lint depends on the sum of
the length of the expressions) vill result in an OQUT OP STRI NG SPACE
error. (You can not increase this linmt by CLEAR ng nore string
space.) |If 2 or nore expressions are given, they nust be seperated
by commas. (Also note that if the first argunent (line range) is
given, a comma nust seperate it from an expression.) The expressions
used may be any valid BASI C expression which could properly be put in
a single PRINT statenent. However, NTRON does virtually no syntax
checki ng on these expression argunents. |f you enter an invalid
expression, NTRON will nmore than likely accept it. An error will not
occur until the programis run and the first line is about to be
traced! At this point you will receive a syntax (or another) error,
in what might appear to be a correct line. |f you execute an NTROFF
and the program|line subsequently runs w thout an error, the cause of
the error was probably an inproper NTRON expression argunent.

NTRON remai ns active with the argunments given (if any) until an
NTROFF is executed. Before a BASIC programline being traced is
about to be executed, NTRON s output will be displayed on the video
screen. This consists of zero or nore |lines (depending on the nunber
of arguments given with the NTRON conmand) of "expression"
expression value, followed by a LIST of the line to be executed. It
is inmportant to remenber that the val ues of the expressions (if any)
are those that exist before the line is executed. (This is
particularly inportant when the expression contains a division
operatien. |If the divisor has not yet been assigned a value, a

DI VI SI ON BY ZERO error will occur.)
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NTRON can be of great value in determ ning BASIC program bugs. Used
within a BASIC program it can provide for the tracing of several
disjointed line ranges. This can be acconplished by sinply having
nuner ous NTRON conmands with different |ine ranges throughout the
program
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Al t hough npst output formatting commands (TAB, ;, USING etc) can be
included within "expression", this is not recommended. In
particular, it is very difficult to use USING properly. Any
"expression" which appears after USINGw || be formatted w th USI NG
(or cause an error if this can not be done). (Renenber that the
expressi on argunments mnust be expressions which may be entered into a
single PRINT statement.) Also, the USING variabl e nmust be defined
before the first line to be traced is executed, or an error wl|l
result. It is best to use expressions which do not alter the output
format of NTRON, however if formatting comrands are used, be prepared
for anomal ous results.

EXAMPLES:
NTRON

will cause a trace of all BASIC programlines currently in nmenory.
No expressions will be traced.

NTRON( 500: 1000), X, Y

will cause a trace of all BASIC |ines between 500 and 1000
(inclusive). The current values of the variables X and Y will bc
di spl ayed preceeding the line trace {LIST).

NTRON | NT( X) +A* B, A$

will cause a trace of all BASIC programlines. Before each |line
is traced, the values of the expression | NT{X)ABB and of the
variable A$ will be displayed.

10 NTRON(: 50) , RB, TE$, LEN( A$) , M D$( A$, LEN( A$) - 1, 2)
50 REM

1000 NTRON( 1000: )

Page 32 of 56

will cause lines 10 through 50 to be traced after line 10 is
executed. Additionally, the values of the expressions shown wll be
di spl ayed prior to the line trace display. After line 1000 is
executed, only line 1000 and any lines that follow will be traced.
44
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line range

Li ne range specifies a line or a range of lines of a BASIC program
Whenever used it rmust be encl osed by parentheses. A line range nust
be followed by a comma or a colon (whichever is appropriate) if it
does not terminate a line, A line range can be given in several
forms, as detailed balov. Several exanples illustrate the usage of
each form The exanpl es usa constants for "line nunber", but it
shoul d be understood that variables or nuneric expressions nmay al so
be used. All exanples assune the following programis in menory:

10 REM

20 PRINT "THIS I S A SHORT PROGRAM'
30 PRINT "ITS ONLY PURPCSE | S TO'
40 PRI NT "OCCUPY LINES 10 - 50"

50 REM
1). (line number 1 : |ine nunber 2)

speci fies the range of lines beginning from"line nunber 1"
(inclusive) through "line nunber 2" (inclusive). |If "line numher 1"
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does not exist, the first |line nunber that does exist which is

greater than "line nunber 1" will be used as the lower lint of the
range. |f "line nunber 2" does not exist, the first |ine nunber that
does exist which is less than "line nunber 2" will be used as the

upper linmt of the range.

EXAMPLES:
(20 : 40)

includes lines 20, 30 and 40.
(5:25)

includes lines 10 and 20.
(18:106)

includes |lines 20, 30, 40 and 50.
2). ( : line number)

specifies the range of lines beginning fromthe first program

line through "line nunber" (inclusive). |If "line nunber" does not
exist, the first line nunber that dorp exist which is |less than "line
nunber" will be used as the upper limt of the range.
EXAMPLES:
(:100)

includes |lines 10, 20, 30, 40 and 50.
(: 28)

includes lines 10 and 20.
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(:5)

does not include any line and will result in an error.
3). (line nunber : )

specifies the range of lines beginning from"line nunber"

(inclusive) through the last programline. |f "line nunber" does not
exist, the first line that does exist which is greater than "line
nunber" will be used as the lower limt of the line range.
EXAMPLES:
(0 1)

includes |lines 10, 20, 30, 40 and 50.

(45 : )
i ncl udes line 50.

4). (line nunber)

specifies a particular line which nush exist. If "line

nunber" does not exist, an error will result.
EXAMPLES:
(10)

specifies line 10 as the "line range".
(18)

will result in an error since line 18 does not exist.

46
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MODULAR SOFTWARE ASSCCI ATES LNWBASI C 4.0
PAGE di spl ay- page {,read/ wite-page}i

The PAGE command al | ows any one of the 4 avail able graphics nmenory
"pages" to becone the current display and/or read/wite page. The
argunments of PAGE are in'-expressions, and nust be in the range of 0
to 3

The graphics nmenory pages are used in MODEs 1,2, and 3 graphics. The
current display page and the current read/wite page do not have to
be identical, although they nornmally are. At power-up, the current

di splay and read/wite pages are both page 0.

NOTE: O der LNWBO nodel s only have 1 graphics nmenory page. The PAGE

command wi Il not work properly on these nodels
EXAMPLES:
PAGE 2
wi Il change the current graphics display page to 2, regardl ess of

the current MODE. The graphics read/wite page will not be changed

10 MODE 2
28 PAGE 0,3 : PCLS
30 ClI RCLE 50, 50,20 : PAINT 50,50,5
40 FLS : PAGE 3
50 GOTO 50

wi Il change the graphics MODE to lo-res color in line 10. Line 20
changes the current graphics display page to 0, the current
read/ wite page to 3, and clears this page. Note that the contents
of graphics menory page O are not affected by the PCLS. Line 30
draws a circle and fills it in, but it is not seen until after the
di spl ay page is changed to 3 in |ine 40.

10 PAGE 0,0 : MODE 1
20 PSET 50, 50

30 PAGE 0,1
40 PRI NT PO NT (50, 50)
will print a O (reset) since the point 50,50 is on graphics nmenory

page O, but page 1 is being read. (This assunes that the point 50,50
isn't set on page 1, of course.) Note that this nay cause sone
confusion, since the point 50,50 is set on the graphics menory page
bei ng di spl ayed
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PAINT X, Y {, RESET}
PAINT X, Y {,paint color) {,border color}

In black & white graphics MODEs (0 & 1), PAINT "paints" (fills in) an
area by either setting or resetting all graphics dots. In color
graphics MODEs (2 & 3), PAINT "paints" in the paint col or specified
up to the border color specified. The first argunent formis used
for black 6 white graphics, the second formis for color graphics.

The first: 2 argunments give the X, Y coordinates of a point (any point)
in the region to be painted. The argunents are nandatory, and nust

be int-expressions. The point X Y gust be a displayable point within
the current graphics MODE or an | LLEGAL FUNCTI ON CALL error wil
resul t.
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In black & white graphics, the third argument (optional) specifies
the "color" to paint in. |If it is present, it nust be the BASIC
keyword RESET. |If this argunent is mssing, it defaults to SET.
PAINT with the SET option will set all points fromthe given starting
point within an enclosed area. An area is bounded by the sides of
the display and points which are set. PAINT with the RESET option
will reset all points in an area bounded by the sides of the display
and points which are

In color graphics, the third & fourth arguments are optional. The
third argument specifies the color to paint in. |If it is present, it
must be an int-expression in the range of 0-7 (see COLOR). If it is
mssing, it defaults to the current COLOR value. The fourth argunent
speci fies the border color which bounds the area to paint. If it is
present, it be an int-expression between 0-7. |If it is nmissing, it

defaults to the current COLOR val ue.

Unl i ke other commands, PAINT can be interrupted in the mddle of its
execution by hol ding down the <BREAK> key. This will ternminate the
execution of the command; it cannot be CONTi nued. (If issued, a CONT
command will continue with the execution of the statenent imediately
following the interrupted PAINT command.)

The PAINT command cannot be used successfully with the PLOT comand
to paint patterns. |If the PLOT conmand is being used to generate
patterns with other graphics commands, a comrand nust be issued
("PLOT") to force graphics to "normal" before PAINTi ng.

NOTE: Due to the nature of the color mapping in MODE 3 (hi-res
color) graphics, it is very difficult to use PAINT successfully in
MODE 3. Problens will be encountered whenever the paint color and
the border color differ.
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EXAMPLES:
10 CLS : MODE 1 : PCLS
20 LINE 0,0, 150, 10, SET, B
30 PAINT 1,1
40 GOTO 40

will draw a box {line 20) and fill it in (line 30). (This could

al so have been done using the F option of LINE, of course.) Any
point within the box (but not on it) would have worked; there is
not hing special to the point 1,1. Replace line 30 with:

30 PAINT 150, 10

and RUN. (Renenmber that hol ding down the <BREAK> key will stop
PAINT from painting.) This exanple denmonstrates why the point given
must not be on the perimeter of the area to be painted.

10 MODE 0 : CLS
20 LINE 0,0, 50, 20, SET, B
30 PLOT 2,2
40 PAINT 1,1
50 GOTO 50
denonstrates that PLOT cannot be used effectively w th PAINT.
Changing line 30 to:

30 PLOT

will properly set the graphics to "normal" to insure that PAINT
works as it should. This is necessary only when PLOT has been used
prior to PAINT (since the last RUN or NEW to set a graphics pattern.
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10 CLS : MODE 1 : PCLS
20 DRAW " B, M246, 96, S8, R5, U5, R5, D15, E10, R5, G20, H25, E20, D25"
30 FOB X=1 TO 1000 : NEXT
40 PAINT 241, 97
50 FOR X=1 TO 1000 : NEXT
66 PAINT 241, 97, RESET
will draw a figure, paint it, and then "erase" it. Line 20 draws
a conmplex figure, and line 30 causes a short delay to allow you to
see the figure before it is painted. Line 48 paints the figure, and

line 50 causes another short delay. Finally, Iine 60 paints the
figure using the RESET option, which resets all set points in an area
bounded by reset points. |In the exanple, this causes the entire

figure to be reset.
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10 MODE 2: PCLS: FLS
20 COLOR 1 : CI RCLE 50, 50, 28
30 COLOR 2 : CIRCLE 59,50,18
40 PAI NT 50, 50
56 PAINT 50, 50, 3,1
60 PAINT 50,50,,1
70 PAINT 50,50,0,0

denpnstrates the PAINT command in | o-res col or graphics (MODE 2).
In line 10 the MODE is set to lo-res color, the background color is
set to white (0), and the lo-res color graphics sreen is enabl ed by
whiting the text screen. Line 20 sets the current default COLOR to
green (1), and draws a circle of radius 20, Line 30 sets COLORto
yell ow and draws a concentric circle of radius 10. Before line 40 is
executed, there is a small yellow circle inside a |arger green
circle. Line 40 paints in yellow, up to a yell ow border (due to the
defaults of the missing argunents). This results in a solid yellow
circle inside a |larger green (not solid) circle. Line 50 paints in
red (3), up to a green (1) border, resulting in a large solid red
circle with a green circunference. Line 60 paints in yellow (the
last, COLOR value) up to a green border, changing the solid red circle
to solid green. Line 70 resets the solid green circle by painting in
white (the background color), up to a white border.
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PCLS {i nt - expression}

This command is used to set the graphics screen to a specified val ue.
PCLS used without a follow ng expression sets all graphics points
off. This is equivalent to a PCLS 0 conmand. PCLS with an optional
argunment sets graphics points as specified by the argunment’s val ue.
The val ue specified nmust be in the range 0 to 7 inclusive. |If the
eval uated expression (i.e. value) falls outside of this range, an

| LLEGAL FUNCTI ON CALL error will occur.

The PCLS command is useful in clearing (PCLS 0) or "filling" (PCLS 7)
the hi-res B/W(MXDE 1) or hi-res color (MODE 3) graphics screen. In
MODE 2 (lo-res color) graphics, the PCLS conmand is used to set the
background color. The argunent specifies the color (see COLOR
command) to set the background color to. All subsequent MODE 2
graphi cs involving RESETting points will set points to this
background col or.

EXAMPLES:
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10 MCDE 1
20 PCLS

will turn on the hi-res B/ Wgraphics screen and "clear" the
gr aphi cs screen.

|0 MODE 1
20 FCLS
is equivalent to the above exanple.

10 MCDE 1
20 PCLS 7

will turn on the hi-res 8/ Wgraphics screen and fill in the screen
- i.e. turn the entire screen white.
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10 MCDE 2
20 FLS
30 PCLS 3

will turn on the lo-res color graphics screen, map all points "on"
(FLS whites the text screen), and turn the screen red (COLOR 3 =
red).
10 MODE 2
20 FLS
30 FOR 1=0 TO 7
40 PCLS |
50 FOR J=I TO 500
60 NEXT J, |

will turn on the lo-res color graphics screen, nap all points
"on", and alternate between all 8 colors - del ayi ng between each.
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10 MODE 2 : FLS
20 PCLS 4 : COLOR 7
38 LINE 0,0, 50, 50, SET, BF
40 FOR X=I TO 1000 : NEXT
50 LI NE 0, 0, 50, 50, RESET, BF

will set the MODE to lo-res color, "white" the text screen
(enabling col or graphics), set the background color to nmagenta (4),
set the current (foreground) COLOR to black (7), draw a solid, black
rectangl e, and then (after a short delay), reset the rectangle to the
background col or of nmgenta.

10 MODE 3
28 PCLS 7
30 FLS 2*9+64

will set the MODE to hi-res color, set all hi-res graphics points
on, and "map" the color yellow (2) onto all graphics points (thereby
turning the hi-res graphics screen yellow).

10 MODE 3
28 FLS (RND(8)- 1) *9+64
38 PCLS RND(8)-1

40 FOR Il TO 588 : NEXT
50 GOTO 20

will turn on the hi-res color node, nmap all graphics points to a
random col or, "fill" the graphics screen with randomvertical line

patterns and | oop.
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PCET array- nane, X1, Y1, X2, Y2
PGET array- nang, ol d-col or TO new- col or

The first argunment form of the PGET command saves the graphics data
fromthe specified rectangle into the specified array. (The array
shoul d be di nensioned | arge enaugh to hold the desired data prior to
the PGET, or a SUBSCRIPT OUT OF RANGE error will occur.) PGET is to
be used in conjunction with the PPUT conmand to speed up the

di spl ayi ng of conpl ex graphics i mages. The second argunent form of
PGET changes the data already in an array.

The first argunment, array-name, nust be a string constant. It
denotes the nane of a dinensioned array. The array nost not be a
string array or a TYPE M SMATCH error will occur. It is recomrended

for clarity that an integer array be used with PGET and PPUT.

The argunents X1, Y1, X2,Y2 are int-expressions, and give the

coordi nates of the two corners of the desired rectangle. The point
X', Yl should be the upper-left corner point of the rectangle, and the
point X2, Y2 should be the lower-right corner point. The rectangle is
limted to a size of 256 X 256.

The second argunent of the second argument, formis simlar in syntax
to the "initial-value TO final-value" portion of a "FOR vari abl e- nane
= initial-value TO final-value" statenent. That is, "int-expression
TO i nt-expression", where the eval uated expressions in this case
represent a color, and nmust be in the range of 0-7. If the data in
the specified array represents MODE 2 or 3 (color) graphics data,
then this argument formallows all points of a particular color to be
changed to another color. |If the data in the array did not canme from
a PGET of MODE 2 or 3 graphics data, the result vill be

unpr edi ct abl e.

The following formulas will be useful in calculating the mniaaan
di nension of an integer array to be used with PGET:

# of points (X2 - X1 +1) * (72 - Y1 + 1)

Mnimum DI M = (# of points / 16) + 2 (MODES 0 & 1)

MnimumD M= (# of points / 4) + 2 (MOXDES 2 & 3)
EXAMPLES:

10 DI M A% 30)
20 MODE 0 : CLS

30 LINE 0,0, 20, 20, GET, B
40 PGET A%O0, 0, 20, 20

50 FOR X=0 TO 100 STEP 25
60 PPOT A% X, 25

78 NEXT

80 GOTO 80

53
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denonstrates PGET in MODE 0. The rectangle drawn in line 30 is
read into the array A% by line 40. The loop in lines 50-70 causes 5
imges of the data in A%to be displ ayed.

10 DEFINT A: DIN A(250)

20 MODE 1: PCLS: CLS

30 Cl RCLE 240, 96, 36, ,,, 90

40 FOR X=1 TO 10

50 LI NE 210, 64, 270, 127, SET, B: LI NE 210, 64, 270, 127, RESET, B
60 NEXT
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70 PGET A, 210, 64, 270, 127
80 PPUT A, 150, 64: PPUT A, 276, 64, MERGE

is an exanple of PGET & PPUT in MODE 1. The flashing rectangle
created by the loop in lines 40-60 shows the exact area that is
transferred to the array Ainline 70. In line 80, 2 images of the
data in A are displayed. (Note how nuch faster the data is displayed
with the MERGE option of the PPUT command.)

10 DEFINT C. DIM CI (375)
20 MODE 2: FLS: PCLS 5
30 COLOR 2: CIRLCE 50, 50, 10: LI NE 40, 40, 60, 60, SET
40 PAI NT 50, 45, 4: PAINT 50, 60, 1
50 PGET Cl, 35, 30, 70, 70
60 PGET CI, 1 TO 6: PGET C, 4T07
70 PPUT Cl, 100, 100
80 PGET Cl,5 TO 1: PPUT Cl, 100, 50
90 DO : UNTIL (INKEY<>:)
100 PCLS:1 : PPUT C, 50,50

denonstrates PGET a PPUT in MODE 2 graphics. Line 20 sets the
background color to blue (5). A vyellow (2) circle with a line
through it is drawn by line 30. Line 40 paints half the circle
magenta (4), and half green (1). Line 50 reads the area containing
this circle into the array Cl. Line 60 changes the circle to half
bl ue-green (6), and half black. Line 70 displays the new circle.
Li ne 80 changes the background portion of the circle fromblue to
green, and displays it. Line 90 delays until a key is pressed. Line
100 cl ears the graphics screen and sets the background color to
green. The circle is then displayed again, |ooking much better now
t hat the background col or has been changed to match the data in Cl.
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PLOAD fil espec {, MERGE}

The PLOAD command | oads a disk file into graphics menory. Nornally,
the disk file to be | oaded is a graphics nenory-image created by the
PSAVE command. However, PLOAD does not restrict the |oading of any
kind of file.

The first argument indicates the disk file to be | oaded. \When the
second argument is not used, the contents of this disk file will

repl ace the current contents of graphics menory (regardl ess of the
current graphics node). |If the second argument is used, it indicates
that the contents of the file are to be merged (OR d) with graphics
menory. The MERGE option provides a way of |oading various portions
of the screen at different tinmes. This can be acconplished by

| oadi ng several PSAVE files, eich of which were created with only
parts of the screen filled. Wen a file is MERGEd with graphics
menory, only the area which contained an i nage when the file was
created will be affected; the rest of graphics nmenory will be

unal t er ed.

EXAMPLES:

10 CLS : PCLS : MODE 1
20 PLOAD "PAGEl/ GRF" : REM GET 1ST PAGE OF DI SPLAY

When executed, will load the file "PAGE/GRF" fromdisk into
gr aphi cs nenory.

PCLS : MODE 1 : PLOAD' TEST/ GRF"
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will load the file "TEST/GRF" into graphics nenory.

10 DATA "FI G/ GRF", "FI &/ GRF", "FI G/ CRP", "FI G4/ GRF"
20 FOR X=1 TO 4 : READ FI GB(X) : NEXT

10000 PCLS : POR 1=1 TO 4 : PLOAD FIGH(X), MERGE : NEXT : RETURN

lines 10-20 read in 4 filenames into the array FIG$. When the
subroutine at line 10000 is called, the graphics screen is cleared,
and each of the 4 files is |oaded into graphics nmenory. Since the
"MERGE" option is used, the contents of the files will be nmerged into
gr aphi cs nenory.
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PLOT {SET-count {, RESET-count}}

The PLOT command initializes the SET (on) and RESET (off) counters
used by all LNWBASI C graphics commands. These counters determnine the
"pattern of dots" which nake up a line, circle, DRAWTfigure, etc.
Only SET graphics are affected by PLOT; there is no way to affect
RESET graphics. The command PLOT |,l will cause the line drawn by

LI NE 0, 0, 20,0, SET te consist of alternating SET and RESET dotsg it
has no affect on LINE O, 0, 20, 8, RESET.

Both arguments of PLOT nust be integer expressions in the range of
0-255. The first argunent determ nes the nunber of consecutive
points that will be SET in all subsequent graphics drawmn. The second
argunment determn nes the number of consecutive RESET points that vill
be drawn after all the consecutive SET points have been drawn. For
exanple, PLOT 5,5 will cause a pattern of 5 dots on (SET), followed
by 5 dots off (RESET). This pattern repeats until another PLOT
command is issued. The pattern does not start over for each new
figure drawn; instead, the pattern continues its sequence
uninterrupted. |If the second argunent is missing, it defaults to the
value of the first argument. For exanple, PLOT 1,1 is identical in
meaning to PLOT 1.

PLOT with no argunents will force graphics to the "nornmal" pattern of
all dots on (SET). This can also be acconplished by PLOT n,0 (n any
val ue between 1 and 255). (This is because the RESET count is 0.)
PLOT 0, as well as PLOT O,n (n any value between O and 255), will
force the graphics to a pattern of all dots off (RESET). (This is
because the SET count is 0.) PLOT O can be used to erase various
graphics such as circles, DRAWTfigures, etc., which cannot otherw se
be easily erased.

The PLOT command affects all LNWBASI C graphi cs conmands, incl uding
PAINT. In order for PAINT to work properly, graphics nust be set to
"normal " prior to PAINT by issuing a PLOT {no argunents) command.

EXAMPLES:

10 MODE 1 : FLS
20 PLOT 3,2
30 LI NE 100, 70, 206, 130, SET, B
40 PLOT
50 Cl RCLE 150, 100, 30
60 PAINT 150, 100
70 GOTO 70
draws a box using the PLOT command. Line 20 causes all subsequent
LNWBASI C SET graphics to use a pattern of 3 dots "on" (SET) and 2
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dots "of f" {RESET). Line 30 draws a box using this pattern. Line 40
returns graphics to normal {all dots SET). This allows a solid
circle to be drawn and painted by |ines 50-60.
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|0 MODE 2 : PCLS 5 : FLS: COLOR 4
20 PLOT
30 Cl RCLE 64, 30, 20,,,, 45
48 PLOT 0O
50 Cl RCLE 64, 30, 20, ,,, 45
60 GOTO 20

is an exanple of howto erase (RESET) a circle. The circle is
drawn in line 30, after graphics was set to all dots "on" in line 20.
Li ne 40 sets graphics to all dots "off", causing the Cl RCLE comrand
inline 50 to erase the circle.

18 CLS : MODE 0
20 FOR Y=0 TO 47
30 PLOT Y+1
40 LINE 0,, 127, Y, SET
58 NEXT
60 GOTO 60

denonstrates various effects of PLOT on a sinple line. After
running this exanple, replace the first Y coordinate in line 40 with
0 and run the new program Than, change the first Y coerdinate in
line 40 back to Y, replace the second Y coordinate with 0, and run
this program Finally, replace both Y coordinates in line 40 with 0

and RUN.
57
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POFF
PON
The PON command, when executed, w |l cause video output to be echoed

to the printer. The printer rmust be on and ready or the systemw |
"hang". The POFF command is used to disable the video to printer
echo. The command may be used with customprinter driver routines
(serial, TRS232,etc.) providing the routine has been | oaded before
issuing a PON. See SPOOLON for the use of it and PON simultaneously.

EXAMPLES:

10 PON
20 PRINT"THIS | S A TEST"
30 POFF
will display the line "THIS IS A TEST" on the video display and
al so output the line to the printer.

PON : LIST
this command will cause a programin nenory to be listed on the
video display and to also be output to the printer.
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PO NT( X, Y)
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The PO NT conmand is used to return the status or color of the

speci fied graphics point. The arguments X, Y are mandatory, and may

be constants, variables, or integer expressions.

In MODEs 0 or 1, PO NT returns the value 0 if the point is not set

(reset) or the value -1 if the point is set. This is the sane as

found in LEVEL XI or DISK BASIC. The value -1 is used by BASIC as

TRUE. Any value other than -1 is considered FALSE. |f the eval uated

expression, "IF PONT(X,Y) " is TRUE (i.e. = -1) then the rest of the

statenent line is executed.

PONT is used in MODEs 2 6 3 to return the color of the tested point.
If the point 100,20 had been PSET with COLOR 3, then PO NT(100, 20)
woul d be equal to 3. In MODE 2 a point is always on (set), and PO NT

will always return a value of 0-7 to denote its color. |In MODE 3,
however, a point can be off (reset), as well as being set to a color
0-7. To identify a point which is off in MODE 3, a value of -1 wll
be returned. Note that -1 in this case has the opposite nmeaning as
in MODEs 0 a |.
PO NT will always return a value of 0 if the paint specified falls
outsi de of the displayable area.
EXAMPLES:
10 MODE 0
20 SET( 10, 10}
30 | F PO NT(10, 10) THEN PRI NT"PO NT 10,10 IS SET"

will set the graphics node to lo-res B/W set point 10,10 and
print the statement, "PO NT 10,10 IS SET" to the video screen.
10 MODE 0
20 CLS
30 PRINT PO NT(127,47)

will set the node to lo-res B/W clear the text screen and print
the value 0. This is due to the fact that in "normal" graphics node
(128 X 48 B/W, CLS clears all grahics points. |If a point is not
set, PONT will return a 0 val ue.
10 MODE 2 : PCLS : FLS , COLOR 3
20 LINE 0,0, 100, 106, SET
30 PRI NT PO NT(50, 50)

will set the node to lo-res color node, clear the graphics screen,
enabl e all graphics points (by "whiting" the text screen), set the
default color to red, draw a red di agonal line and print the value 3.
This is due to the fact that in MODE 2 graphics, PO NT returns the
col or value of the tasted point.
70 PRINT PO NT (10, 190)

will, if added to the the above exanple, print the value 0. A
PCLS conmmand, without an argunent, sets all graphics points to O.
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PPUT array-nange, X, Y {, option}
\Where option = MERGE or RESET.

The PPUT command transfers graphics data stored by the PGET command
froman array to graphics-nenory "array-nane” is a string constant,
speci fying the array containing the data to transfer to graphics
menory. The argunents X Y are int-expressions, specifying the
upper -l eft corner point of the rectangular area where the data is to
be transferred.
http://www.xs4all.nl/~fjkraan/comp/L NW/Inwbasi c401/Inwbasi c4.html 12/4/03



MODULAR SOFTWARE ASSOCIATES LNWBASIC 4.0 Page 43 of 56

If no option is given, PPUT will sinply transfer the data to graphics
menory exactly as stored in the specified array. |In other words, the
contents of the array will replace the contents of graphics nenmory in
the area given

If the MERGE option is used, only those points which are set (i.e.
not equal to the background color), will be transferred to graphics
menory. The MERGE option is usually considerably faster, but it can
produce different results fromtransferring the entire array.

If the RESET option is used, those points which are set (i.e., not
equal to the background color), will be reset when transferred to
gr aphi cs nenory.

EXAMPLES

10 MODE O : CLS : DEFINT A : DIN A(30)
20 LINE 35, 10, 55, 20, SET, B
30 LINE 38, 13,52, 17, SET, BF
40 PGET A, 35, 18, 55, 20
50 PPUT A 40, 15
60 PPUT A, 45, 20, MERGE
denpnstrates the difference between using and not using the MERGE
option.

10 DEFINT A : DI M A(975)
20 MODE 2 : PCLS 7 : FLS
30 COLOR 0 : CIRCLE 59, 50, 29
40 PGET A, 25,10, 75, 85
50 PCLS 5 : PPUT A 0, 58
60 PGET A, 7 TO5 : POET A 0 TO 1
70 PPUT A, 60, 50, MERGE
89 DO : UNTIL (I NKEY$<>"")
90 PPUT A, 0, 50, RESET
100 DO : UNTIL (I NKEY$<>"")
110 PGET A,5 TO 7 : PPUT A 0,50, RESET

denpbnstrates the RESET option. Line 26 sets the nbde to lo-res
col or, the background color to black (7), and enables the col or
graphics display by whiting the text screen. Line 30 sets the
default COLOR to white (0), and draws a white circle. Line 40 copies
an area of graphics nenory around this circle to the array A Line
50 sets all of graphics nenory to blue (5), thereby changing the
background color, and transfers the white circle and surroundi ng area
to graphics nenory. Since the background col or was changed, the
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previously "transparent" black background is now quite visible. Line
60 changes all black points in Ato blue, and al so changes the col or
of the circle fromwhite to green. Line 70 transfers the new
contents of A to graphics menory. Note that the black background is
now bl ue, and is therefore not noticeable. Line 80 delays until a
key is pressed. Line 90 transfers the data in A to graphics nmenory
using the RESET option. Since only the circunference of the circle
is "set" (i.e., contains points not equal to the background color),
only these points are reset. This |eaves the black area stil
visible. After a key is pressed, line 110 will reset this area, by
changi ng the blue points in A back to black, and doi ng anot her PPUT
with the RESET option

61
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MODULAR SOFTWARE ASSCCI ATES LNWBASI C 4.0
PRESET X, V

PSET X, Y

The PRESET command in MODEs 0,1 or 3 will turn off the specified
point. |In MODE 2, the specified point will be set to the background
color (see PCLS). The PSET command turns on the specified point. In

MODE 2 (lo-res color) and MODE 3 (hi-res color), the point will be
set to the color specified in the | ast COLOR command.

In MODE 0, X may vary fromO0 to 127 and Y fromO to 47. PSET and

PRESET in MODE O are equivalent to SET and RESET in "normal" BASIC.
To MODEs 1 or 3, X may vary fromO to 479 and Y fromO to 191. In
lo-res colar nbde (MODE 2), X should be in the range 0 to 159 and Y

inthe range 0 to 191. |If the value of X or Y is outside this
speci fied range, no operation will be perforned.
The inteqger portion of floating point numbers will be used in
determ ning the appropriate action - i.e. PSET 1.5,50.6666 will
result in the point 1,50 being set.
EXAMPLES:
10 CLS
26 PCLS
30 MODE |
40 PSET 240, 96
will clear the text screen, clear the graphics screen, enter the

hi-res B/Wnpde and set the point approximately in the niddle of the
screen.

10 MODE
20 FOR 1=0 TO 127
30 PSET 1,20
40 NEXT |

will set the points in the horizontal |ine determ ned by 0,20 and
127,20. PSST X,20 in this exanple is equivalent to SET(l,20) in the
"regul ar" BASIC.

10 MODE 2
20 er,s
30 FOR I =1 TO 56
40 COLOR RND(8)-1
50 PSET RND(128)-1, RND(192) -1
60 NEXT |
will enter the lo-res color graphics npde, enable all graphics
points, and turn-on 50 random poi nts of random col or.
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10 MODE 3 : PCLS
20 COLOR 1
30 FOR 1=0 TO 191
40 PSET X, |
50 NEXT |
60 FOR 1=0 TO 191
70 PRESET 1, I
80 NEXT |
will turn on the hi-res color screen, clear graphics menory, set
the color to reen, and draw e diagonal line fromthe top left corner
of the RGB nonitor to about the niddle bottomof the screen. The
line will then be erased.
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10 CLS
20 PCLS
30 MODE 1
40 FOR | =0 TO 479
50 PSET | , SIN(I*2*3.14/479)*96+96
60 NEXT |
will clear the text screen, clear the graphics screen, set the
mode to hi-res B/Wand draw a sine-wave on the video display.

63
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PSAVE fil espec

The PSAVE command saves graphics nenory to a disk file. The

mandat ory argunent, filespec, indicates the disk file to use or
create. Al of the contents of graphics menory, regardl ess of the
current graphics npde, are saved to the file specified. The contents
are saved in a special format -using-space conpression, to save disk
space. Depending upon the contents of graphics nenory, the file
contents can range in size fromless than 1K bytes (all 0's in
graphics nenory), to 16K bytes (all 1's in graphics nenory). The
file may be | oaded into graphics nenory fromdi sk using the PLOAD
command.

NOTE: While it is not required, it is suggested that the file
extension, "GRF" be used for graphics screen files.

EXAMPLES:
PCLS : PSAVE " BLANK/ GRF"

will save a file which will clear the graphics screen when PLOADed
from di sk.

500 PSAVE GR$ (X) +"/GRF"
will save the current contents of graphics nenory to the disk file
determ ned by the specified string expression.
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QUI CKEY

Thi s command toggl es the quick key entry nethod on and off. The
first time the command is given, quick key entry is enabl ed; the next
time it is given, quick key entry will be disabled. Quick keys have
been pre-defined and can not be nodified; they are totally distinct
from defined keys (see DEFKEY).

Quick key entry allows you to enter entire BASIC keywords with just
one keystroke. While holding dovn the <CONTROL> key, press the
desired key. |If the key you press is a defined quick key, then the
associ ated keyword will imrediately be displayed on the video screen.
ignored, and the key will be displayed as usual.

The table below | ists BASIC keywords and associ ated keys, organi zed
al phabetically by the BASIC keyvord. An attenpt has been made to
make qui ck key entries easily recallable. Many of the keywords are
menonic (that is, the first letter of the keyword matches the
associ ated key). Exceptions are the BASIC string keywords (that is,
keywords with "0" in then) which have bean assigned to numeric keys.
O her keywords al so use menonics different fromthe BASIC keyword
(Xfer (X) for GOTO or Bring (B) for LOAD, for exanple). Sone
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keywords use keyboard position to aid in recalling their assigned
qui ck keys (RETURN (H), for exanple, is next to GOSUB (QG). O
course, sone keywords had to be assigned at random (you can't win
themall!)

AUTO - A KILL" - K READ Y
CHR$( - 4 LEFT$( - 1  RESET Q
CLEAR - Z LI ST - L RETURN H
CLCSE - J LOAD' - B RI GHT$( - 3
(e - C MEM - M RUN <ENTER> - R
DATA - D MD$( - 2 SAVE" S
DM - U MKD$ - 8 SET( w
ELSE - E MKI $ -9 STR$( -5
FOR - F MKS$ -0 STRI NGH( 7
cosuB - G NEXT - N THEN T
QTO0 - X OPEN'" - O VARPTR( \%
INKEY$ - 5 PEEK( - P blank:blank - :
INPUT - | POKE - @

(The above table may be photocopi ed and placed on your LNWBO for easy
reference.)
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REPEAT

The REPEAT command i npl ements the keyboard auto repeat and "beep"
toggle. The first time this command is executed, the routine takes
effect. A key depressed for about half a second will repeat. If a
speaker/anplifier is hooked to the cassette-out |ine of the LNW 80
(the line that goes to the AUX on the cassette recorder), a beep

wi Il be heard upon depressing a key. The second tine this command is
executed, the auto repeat and "beep" are turned off. The REPEAT
command shoul d not be used with Radio Shack’s | ower case software as
| ower case characters cannot be input with REPEAT in use.

NOTE: The use of REPEAT in double wi dth character nbde causes
keyboard bounce while its use with the | ower CPU speed causes
character | oss.

EXAMPLES:
REPEAT

wi Il enabl e key repeat and "beep" if this is the first time the
command i s issued.

20 REPEAT
30 | NPUT" NAME?", A$
40 REPEAT

i f a REPEAT conmand has al ready been issued, as in the preceding
exanple, line 20 will turn off the auto repeat. Line 30 will input A$
wi thout allowi ng auto-repeat. Line 40 will again enable

repeat/ "beep".
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REST |ine nunber
REST #"I| abel "

This command all ows for sel ected readi ng of DATA statements. The
argunment specifies a BASIC program |ine nunber containing a DATA
statenent. After the MST conmand is executed, the next READ will
start with the first itemin the DATA statement within the |ine

j ust RESTor ed.
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The "line nunber" argument form may be given as a constant, variable,
or expression. The second REST argunment form (l1"label”) refers to a
l'ine which has been so |l abeled. Wth either argunent form if the
line referenced does not contain a DATA statenment, an | LLEGAL

FUNCTI ON CALL error will result.

EXRNPLBSs
10 REST 40000

will reset the DATA pointer so that the next READ will start with
the first itemin the DATA statenment in |ine 40000.
10 REST A(X)*100

wi Il cause the next READ to start with the first itemin the DATA
statenent in the line determ ned by the product of A(X) and 100.
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RS232

This command initiates dialog that will result in the initialization
of the RS-232-C interface. Current status of the GART sense swi tches
will be displayed within vertical bars. If the baud setting is not
within the range possible to set with RS232, the word "OTHER' wi |l be
di spl ayed. To use the paraneters that were switch set, hit "ENTER' in
reply to each question. To change settings, enter the appropriate
nunber. Recomended settings are denoted by an asteri sk.

EXAMPLE:

RS232
will result in the follow ng dial og:

RS-232-C I NI TI ALI ZATI ON

BAUD RATE (0=110, 1=134.5, 2=300*) !2!? 0
PARI TY (0=ENABLE, 1=DI SABLE) !0!? 0

STOP BITS (1*, 2) )!1! 1

WORD LENGTH (5, 6g 7*, 8) 712 7

PARI TY (0=0DD, 1=EVEN*) !1!°?

the nunbers after the "?" are user entered. The nunbers inside the
vertical bars are the current UART switch settings. This dialog has
resulted in a baud rate of 110, parity enabled, 1 stop bit, 7 bit
word | ength excluding parity bits, and even parity.
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RSIN {, R}
The RSIN command wi thout the trailing ",R" will enable the input of

characters fromeither the keyboard or the RS-232-C interface.

Provi ded processing is not too | engthy between input of characters,
rates up to and including 300 baud can be supported. The RSIN conmand
with the trailing ",R" (i.e. RSINR will inhibit input fromthe
serial port. Further input will only be fromthe keyboard.

This command used in conjunction with the RSOUT command nakes

possible the inplenmentation of term nal programnms, automatic |ogon
to tine share networks, and renote ternminal input, and output in BASIC
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NOTE: Do not inplenment the RSIN command if a RS-232-C board or
simlar serial I/0 device is not installed. An infinite |oop wll
occur and a systemreset will be necessary.

16 RSIN : RSOUT
20 LPRINT : LPRINT
30 LINEINPUT A$ : | F A$<>"USER | D?" THEN 30
40 LPRINT"123, 45,6789" : REM USER LOGON XD

thi s exanpl e shows how sinple an autonatic |ogan procedure for a
time share systemis to inplement. In line 10, the RSIN command
enabl es input fromthe serial port. "RSOUT" routes printer output to
the serial port. Line 20 outputs two carriage returns. This is
usual | y necessary to establish baud rate synchronization with a tine
share network. In line 30, a character stream up to a carriage
return, is stored in the string variable A$. If A$ is not equal to
"USER | D?" the program | oops at line 30. Once the | F/ THEN cl ause is
true, the string "123,45,6789" is output to the serial port in line
40. Further processing could include an interactive term nal program
- etc.
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100 RSIN, R
will inhibit any further input fromthe serial port.
69
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RSOUT {, R}

The RSOUT command without the trailing ",R" will route printer output
to the RS-232-C interface. The serial port should be initialized
before inplementing this comand. While any baud rate possible with
RS- 232-C i s supported, no provision has been made for outputting
nulls after a carriage return. Nulls are required by sone serial
printers and other devices. The RSOUT cemmand with the trailing ", R
(i.e. RSOUT,R) will reset printer output to the condition existing
bef ore the RSOUT command. Refer to the RSIN command.

EXAMPLES:
10 RSQUT
20 FOR X=1 TO 10 : LPRINT"HELLO' : NEXT |
30 RSOUT, R
this exanpl e uses the RSOUT command in line 10. The 10 "HELLO''s
output to the printer inline 20 will go to the serial output port.

Line 30 resets to conditions existing before line 10 was execut ed.

10 RSQUT : PON
20 PRINT"THIS | S A TEST"
30 POFF : RSOUT, R

line 10 first routes printer output to the RS-232-C interface and
t hen echoes all video output to the printer (i.e. the serial port).
Line 20 outputs the line "TH SIS A TEST" to the video display and
the serial port. Line 30 turns off the video ta printer echo and
reroutes further printer output as per the conditions existing before
line 10 was executed.
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SAVEKEY fil espec

The SAVEKEY command saves the current defined key |ist (see DEFKEY)
to the specified disk file. The file may be an LNWBASIC nodul e, or a
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file containing only defined keys. If the file is an LNWBASIC
modul e, the defined key list within the nodule on disk will be

repl aced by the current defined key list. Wenever the LNWBASIC
modul e i s subsequently executed, the newly saved key list will appear
as the current defined key list. |If he file is not an LNWBASIC
nmodul e, then LOADKEY nust be used to load the key list fromthe file.

NOTE: While it is not required, it is suggested the extension, "KEY"
be used for defined key files.

EXAMPLES:

SAVEKEY " LNWBASI ¢/ CMVD: 0"

will save the current defined key list to the file specified.
VWhenever this LNVWBASI C nmodul e i s executed, the defined keys will be
t hose defined keys just saved.

200 SAVEKEY "F1/ KEY"

when executed, will save the current defined key list to the file
"Pl/KEY". The defined key list fromthis file can be | oaded at any
time by the command ' LOADKEX "PI/KEY" .
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SOUND SET val ue
SOUMD freql {,freq2} {,step} {,duration} {,repeat)

The SOUND conmand produces many varied-sound effects. It's
versatility ranges frommaking rmusic to inmitating phaser-gun sound
effects.

The first formof the SOUND command sets a constant duration val ue
which is used for all subsequent SOUND commands. This val ue ranges
from1-255, and is initially set at 128. However, it is not reset by
NEWor RUN. It is up to you to keep track of the current val ue.

The second form of the SOUND command pl ays the desired tone(s). All
argunments range from1l to 255. 0 and val ues greater than 255 wll
result in an | LLEGAL FUNCTI ON CALL error. Only the 1st argunent of
SOUND is nmandatory; all other argunents will use a default value if

m ssing. You nust use ",," (comm, comm) as a place-hol der for

m ssing argurments if you desire to specify a later argument. For
exanpl e, SOUND 50,,,100 will use default values for the mssing 2nd &
3rd argunments, and the specified values (50 & 100) for the 1st and
4th argunents. The 5th argunment is missing entirely and will also
defaul t.

The 1st & 2nd arguments of SOUND (freql & freq2) specify a range of

frequencies to play. |If the 2nd argunent is missing, it will default
to freql. Thus, SOUND 100 and SOUND 100, 100 are functionally
identical. The SOUND command will "step" up or down fromfreql to

freq2, depending upon their values. For exanple, SOUND 180, 150 wil |
step from 100 to 150, while SOUND 150,100 will step from 150 to 100.

The 3rd argunent of SOUND specifies the step count to use while
stepping fromfreql to freq2. |If this argument is missing, a step
count of 1 will be used. The step count is analogous to STEP in a
FOR/ NEXT | oop, except that a negative count is not allowed. As
expl ai ned above, SOUND wi |l automatically step down if freql is
greater than freq2.

The 4th argunent of SOUND specifies the duration for each frequency

in the range. |If mssing, the |ongest duration (255) will be used.
The SOUND SET conmand alters the effect of this argunent, meking it
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possible to play a song in 2 different tenmpos just by changing the
SET value. A little experinenting will help clarify the interaction
between this argunent and the SET val ue.

The 5th (last) argunent of SOUND specifies the nunber of tines to
repeat the entire frequency range determ ned by the previous 4
argunments. For exanple, SOUND 100, 150 will step from 100 to 150 one
time, while SOUND 100, 150,,,5 will repeat the sequence five tines.

If this argument is missing, a repeat count of 1 will be used. The
repeat count allows several nminutes of SOUND to be played froma
single conmand. |f desired, you nmay stop SOUND by hol di ng down the
<BREAK> key.
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EXAMPLES:

10 SOUND SET 160 : GOSUB 20 : SOUND SET 95 : GOSUB 20 : STOP
20 SOUND 30 : SOUND 27 : SOUND 34 : SOUND 69
30 SOUND SET 255 : SOUND 45 : RETURN

denpnstrates a use of the SOUND SET value. (The notes shown are
for the Model |I. Mddel Il users should find the matching values to
use, and should also increase the 2 SET values in line 10 to 185 and
110 respectively.) The 2 SET values in line 10 are used to play the
notes in line 20 in different tenpos. The SET in line 30 is used to
achi eve the | ongest possible single tone.

The followi ng exanples all assune a SOUND SET val ue of 128:
SQuNo 50, 100, 5, 80

will play every 5th frequency from50 to 100. A duration of 80 is
used.

SOUND 180, 58, 5, 80
will play the same frequenci es as above in reverse order.

SOUND 50, 100, 5, 86, 2
will play the entire sequence 2 tines.

FOR X=1 TO 8 : SOUND 50, 100, 5, X, 10 : NEXT
denpnstrates the effect of ehanging the duration argunent.
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SPOOLOFF
SPOOLON fil espec

The SPOOLON command directs printer output to the specified disk
file. The command is disabled and the disk file closed by the
SPOOLOFF conmmand. Spooling, used in conjunction with the DESPOOL
command, allows for nore efficient hardcopy output. Printouts that
normal Iy would require a |large amobunt of tinme to output nay be

qui ckly spooled. Later the created file may be despool ed whil e other
conputer operations are being perforned.

SPOOLON may be used before a PON conmand. This allows all output to
the video display to also be output to a disk file. This capability
is useful for keeping track of progranms run, or for debugging
purposes. A POFF command shoul d be issued before SPOOLOFF if PON was
previously used and a printer is not "ready". If this is not done,
and the printer is not powered up and ready, the system may "hang".
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Only one file at a tinme nay be spooled to. If there is a problem
initializing the requested file, or SPOOLON has al ready been issued,
an | LLEGAL FUNCTI ON CALL will occur. If an error such as DI SK SPACE

FULL occurs during spooliag, an error nmessage will be displayed and
the spooled-to file will be closed. If PON was used, a POFF command
will be issued.

NOTE: While it is not required, it is suggested that the file
ext ension, "SPL" be used for SPOOL fil es.

EXAMPLES:

10 SPOOLON'HOLD/ TXT"
this creates a file "HOLD/ TXT" and future output directed to the
printer will be placed in the file.

100 SPOOLON' JUNK/ PRT. PASSWORD: 1"
vill create a file "JUNK/PRT" on drive 1 with the password,
"PASSWORD". Printer output will be directed to this file.

10 SPOOLON' TEST/ HLD'

2C PON

30 PRINT"TESTING ... 1 2,3"

40 POFF : SPOOLOFF

this programw |l create the file, "TEST/HLD', output the line
"TESTING ... 1,2,3" to both the video display and the file, stop
vi deo-to-printer echo, and close the file.
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XSTR$( string)

This command allows a string to be executed as though it were a BASIC
statenent. Any statenment or statenents which can appear within a
BASI C program line or in command node may be used. The only
exception to this is the XSTR$ comrand itself; the XSTR$ conmand nay
not be nested. That is, the command XSTR$("XSTR$(A$)") is not
allowed, and will result in an OVERFLOWerror if used. Simlarly,
the statements:

10 A$="CGOSUB 20" s GOTO 36

20 XSTR$("INPUT B$") ! RETURN

30 XSTR$(A$) : PRINT "I'M BACK"

will cause an OVERFLOWerror. Line 10 sets the string variable

A$ to the executable BASIC statenent "GOSUB 20", and then transfers
execution to line 30. Line 30 executes the string assigned to A3,
"GOSUB 20". Line 20 causes the OVERFLOWerror by attenpting to
execute an XSTR$ command within an XSTR$ command (1ine 30).

The syntax of the executable statenent(s) used in an XSTR$ command is
identical to that required by BASIC. The only exception is that
strings nust always be delimted by a closing quote. For exanple,
10 PRI NT "HELLO
20 A$="YES
are valid BASIC statenents, but nmust not be used in an XSTR$
comand w thout a cl osing quote.
10 XSTR$(" PRI NT” +CHR$( 34) +" HELLO' +CHR$( 34) )
20 XSTR$(" A$="+CHR$(34) +" YES")
denonstrates both the correct a incorrect nmethods of using the
above BASI C statenments within an XSTR$ command. (In both cases it is
necessary to use "CHR$(34)" to insert a double quote (") within the
string being used.) Line 10 correctly delimts the string with a
closing quote and will work properly. The comand when executed will
be ' PRINT"HELLO''. Line 20 does not delimt the string, and wll
cause inproper results. This is because the string to be executed is
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"A$="YES'; it does not have the required closing quote.
EXAMPLES:

10 XSTR$(" PRI NT A")
will print the value of the variable, A

10 LI NEI NPUT"ENTER THE EQUATION AS ' X=f(Y)' (e.g X=Y*3) ";A$
20 I NPUT "ENTER THE VALUE OF Y";Y
30 XSTR$(A$) : PRINT"THE RESULT IS X="; X
40 GOTO 10

will allow an equation to be entered fromthe keyboard and
executed. Line 10 inputs the equation into the variable A$. Line 30
executes the equation and prints the result.
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ZGET array-nane, X1, Yl , X2, Y2

The ZGET command saves the graphics data fromthe specified rectangle
into the specified array. ZGET differs from PGET in that PGET is
based upon single points while ZGET worlds directly on bytes. This
means that ZCGET is nuch faster than PGET and when used in conjunction
with the ZPUT command is suitable for graphic ani mation.

The first argunment of the command, array-nane, nust be of the string
constant type. It denotes the name of the referenced, dinmensioned,
array. The array nmust not be a string array (A%, for exanple) or a
TYPE M SMATCH error will occur. For clarity, an integer array is
recomended.

The argunents X, Y1l and X2,Y2 are int-expressions, and give the
coordi nates of diagonally oposite corners of the desired rectangle.
As ZGET works on contiguous bytes of graphics nmenory, the val ues of
Xl and X2 may range fromO0O to 63. |In MODEs 1 and 3, this corresponds
to 0 - 383; in MODE 2 fromO - 127 in point (bit) notation. This
means that in MODEs | and 3, there are 6 points per byte and in MODE
2 there are 2 points per byte. The values of Yl and Y2 may range
fromO - 191 in all nodes. This directly corresponds to Y-axis point
valus. The designated area is linted to a size of 63 X 191.

Rect angl es outside this range will result in an | LLEGAL FUNCTI ON CALL
error.

The following formula will be useful in calculating the m ninmm
di nension of an integer array to be used by ZGET:

MnimumDIR= (X2 = XL +1) * (Y2- YL +1)/ 2+ 2

VWhere ZI and X2 are in the range 0-63 NOT in the range as specified
by the MODE, and Yl and Y2 are in the range 0-191.

NOTE: ZGET and ZPUT are very fast. Thay are the nost effective
commands for doing real -time ani mati on under LNWBASIC. PGET and PPUT
are useful for manipul ating shapes and noving themon a point by

poi nt basi s.

EXAMPLES:

10 DI M A% 29)

20 CLS : PCLS

30 MODE 1

40 LINE 0,0, 17, 17, SET, B
50 ZGET A%0, 0, 2, 17

60 PCLS
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70 ZPUT A% 32, 96

will draw a box in the upper left corner of the screen, erase the
screen and then nake the box appear "instantly" in the center of the
screen. In line 10, A% is dinensioned to 39, the fornul a descri bed

inthe text is as follows; 0-17 is 18 points or bits, there are 6
points per graphics byte in MODEs 1 and 3 so, 18/6 = 3 bytes, the X
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axis in ZGET starts at 0 so 0-2 gives us the X-axis value - (2 - 0
+1) * (17 - 0 + 1) / 2 gives us 3*18/2 or 27, 27 + 2 = 29. Line 20
and 30, clear the text screen, clear the graphics screen and set the
MODE to 1 (hi-res B/W. Line 40 draws a rectangle in the upper |eft
corner of the display. Line 50 ZGETs the rectangle- into the array,
A$. Line 60 clears the screen and line 70 ZPUTs the rectangle in
approxi mately the center of the screen. NOTE: the cal cul ati ons used
for DIMring the array as well as the fact that there are only 6
points to a byte (i.e. points 0,0 to 17,0 in MODE 1 and 3 are in the
range 0,0 to 2,0 for ZGET) in hi-res graphics. In MODE 2, there are
2 points to the byte (i.e. points 0,0 to 5,0 are in the range 0,0 to
2,0 for ZGET).

10 DI M A% 30), B% 30)
20 CLS : PCLS
30 MODE 1
40 LINE 0,0,17,17, SET, B
50 ZGET A% 0,0, 2, 17
60 ZGET B% 0, 18, 2, 35
70 PCLS
80 FOR 1 =8 TO 63
90 ZPUT A% 1, 90
160 FOR J=I TO 20 : NEXT J
116 ZPUT B% 1, 90
120 NEXT |
130 GOTO 70

will forma rectangle in the upper left of the screen, erase the
screen, and nake the box "move" fromleft to right centered
vertically on the display. Line 10 DI Mrensions 2 arrays - the A%
array will hold the rectangle figure as defined in line 40 and the B$
array will hold a "blank" area of the screen to erase the rectangle
before it is noved to the next position across the screen. The
programis the sane as the preceding exanple up to line 50. Line 60
ZCGETs a bl ank area under the rectangle to the array B% Line 79
erases the graphics screen. Lines 80-120 draw the box, delay so we
can see the box, erase the box (in line 110) by ZPUTting a bl ank
array over the rectangle, and | oop so the rectangle "nobves" across
the screen fromleft to right. Line 130 |oops to the begi nning of
the novenent.
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ZPUT array-nane, X, Y

The ZPUT command transfers graphics data stored by the ZGET command
froman array to graphics nenmory. X and Y are int-expressions which
denote the upper left coordinate of the area to be displayed to. The
array-name is of the string constant type. This specifies the

nuneric array fromwhich the graphics data is to be gotten. If a
string array (i.e. A$) is specified, an | LLEGAL FUNCTI ON CALL error
will occur.
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The val ue of X may range from 0-63 and the value of Y from 0-191.

There are 6 points per X coordinate in MODEs 1 and 3 and 2 points per
X value in MODE 2. In other words, the X value specified is NOT the
poi nt boundry for an area to be displayed to, but is a byte boundry.

NOTE: the use of ZPUT and ZCET are the fastest nethod of
mani pul ati ng graphi cs shapes under LNWBASI C.

EXAMPLES:

10 DI M A% 194) : REM' (7-0+1)*(47-0+1)/2 + 2"
20 CLS : PCLS

30 MODE 1

40 CIRCLE 24, 24, 23

50 ZGET A%D0, 0, 7, 47

60 PCLS
70 FOR|l =1 TO 50
80 ZPUT A% RND(64) -1, RND(192) -1
96 NEXT |
will clear the screen, draw a circle in the upper left corner,

erase the screen and then draw 20 "copies" of the original circle at
random | ocations. Line 10 DI Mrensions the array to the minimum size
necessary for the holding the inmaginary rectangle that will hold the
circle to be drawn in line 40 (see the ZGET command). Line 20 clears
the text screen and clears the graphics screen. Line 30 sets the
MODE to 1 (hi-res B/W and line 40 draws a circle in the upper left
cornet of the display. Line 50 ZCETs the rectangle fromO0,0 to 7,47
(coresponding to the point coordinates 0,0 to 47,47 in MODEs 1 and
3). See the ZPUT and ZCGET commrand expl anations for byte vs. point
coordi nates. Line 60 clears the graphics screen and the FOR- NEXT
loop in lines 70-90 draw the original circle 20 times at random

| ocati ons.

10 MODE 1 : CLEAR 500
20 DEFINT A, |

25 REM' (36-26+1) * {126-66+1) / 2 + 2 = 337

30 DI M A0{337), AL(337), A2(337), A3(337), A4(337), A5(373), A6(373)
40 DI N A7(373), A8(373), A9(373)

50 FOR| = 0 TO 9

60 CLS : PCLS

70 CIRCLE 192, 96, 30, 30*. 65*1/9+1, , , 30

80 N$=RI GHT$(STR$(1), 1)

90 XSTR$("ZGET A"+N$+", 26, 66, 36, 126")

100 NEXT |
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110 PCLS
120 FOR'1 = 0 TO 9
130 GOSUB 190
140 NEXT |
150 FOR1 =9 TO O STEP -1
160 GOSUB 190
170 NEXT |
180 GOTO 120
190 N$=RI GHT${STR${1), 1)
200 XSTR$("ZPUT A'+N$+", 26, 66")
210 RETURN
will make an ellipse in the center of the screen, erase the
screen, nake a snaller and smaller ellipse (for nine tines), erase
the screen and then continuously "flip" (or rotate) the original
ellipse. TH S IS AN EXAMPLE OF ANI MATI ON USI NG LNVBASI C.
Line 10 sets the MODE to 1 (hi-res B/W and CLEARS enough string
space for use by the XSTR$ commands in lines 90 and 200. Line 20
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defines the variables A and | to be integers. A is made an integer
variable in order to make the cal culations for the ZPUT commuands
sinmpler. Line 25 shows the cal cul ati ons necessary for use with ZGET
inline 90. See the ZGET conmand for an explanation. Lines 30 and
40 DI Mrension the arrays that will hold the different ellipse
aspects. The FOR-NEXT loop fromline 50 to |line 100 does the
follow ng; clears the text screen, clears the graphics screen (and
erases any left-over inmmges), draws an increasingly wider ellipse in
about the center of the screen, converts the FOR-NEXT variable (1) to
a String variable (N$) for use in the XSTR$ function in line 90, and
obtains (ZGETs) the current ellipse fromthe screen and places it in
the appropriate integer array (AS to A9). The FOR NEXT | oop from
line 120 to line 140 puts {ZPUTs) to the screen 10 i nages very

qui ckly. The images are of the wider and wider ellipse until the
ellipse is at its widest. Linea 150 to 170 work in a simlar fashion

bu make the ellipse "skinnier". Do to the speed at which the inages
are placed onto the graphics screen, it appears that the ellipse is
"flipping" or "rotating". Line 180 causes the rotation to coni nue be

looping to line 120. Lines 190 to 210 are a subroutine used by the
precedi ng FOR-NEXT | oops. Line 190 converts the FOR-NEXT index (I)
to be converted to a string variable (N$). Line 209 obtains the
various ellipse images to be obtained fromthe appropriate array (A0
to A9) and places then on the graphics screen. Line 210 returns to
the calling routine.
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GLOSSARY FOR LNWVBASI C
ASCI |

Anerican Standard Code for Information Interchange. This nmethod of
coding is used for textual data

baud

Signalling speed in bits per second. The termis usually used in
conjunction with serial input and output. See RS-232-C

command file

A DCS file with the extension /CVMD. The file consists of Z-80 object
code (nmachi ne | anguage).

DCB (dat a/ devi ce control bl ock)
An area in RAM associ ated with an input/Qutput device.

expressi on

A meani ngful sequence of one or nmore constants or variabl es possibly
used with operators and functions.

fil espec

A string constant or expression which specifies a particular disk
file. It consists of a mandatory filename, of up to eight characters
foll owed by an optional extension, password, and drivespec. The
following file extensions are reconmrended

/ GRF- - For graphics imge files used by PLOAD & PSAVE

/ KEY- - For defined key files used by LOADKEY & SAVEKEY

/ LNW - For BASIC program files witten using LNVWBASIC

/ SPL- - For spool files as used by SPOOLON

i nt-expression
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An expression that when evaluated lies within the BASIC integer range
(-32768 to +32767). If the expression value is not an integer, it

will be rounded to the closest integer. |Int-expressions may contain

hexadeci mal constants but the hex nunber may not have a space between
it and the next part of the expression. Exanple: &HFO00+ 10 * 5
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#"1 abel "

A string constant of up to 251 al phanuneric characters preceded by a
pound sign and encl osed in double quotes (#"ALABEL"). Any characters
ot her than a double quote may appear within the | abel defined by the
begi n and end quotes.

l'i ne nunber

A constant, variable, or nuneric expression which specifies a BASIC
program line nunber. Usually this Iine nunber nust exist within the

BASI C program currently in menory, or an error will result. \Wen
used within a "line range", however, "line nunber" need not exist
line range

A line or a range of lines of a BASIC program \Wenever used it nust
be encl osed by parentheses. See NTRON

| sb, msb expression

Isb (least significant byte) is the renmainder of a int-expression MDD
256 while nsb (nost significant byte) is the evaluation of an

i nt-expressi on MOD 256

pos- expressi on

An expression preceded by a plus sign ("+") indicating that the value
of the expression should be evaluated as an integer between 0 and
65529 incl usive.

RS- 232-C

Refers to a specific EIA (Electronics Industries Association)
standard which defines a widely accepted nethod for interfacing data
communi cati ons equi prment.

string

A string variable, expression, or constant of |length <= 255
characters.
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