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COMMODORE 64 USER SUPPLEMENT 

BASIC AND WHITE LIGHTNING 

This manual is supplied as a supplement to the Basic and White Lightning manuals. 
It is intended to give further explanation and examples of the IDEAL graphics 
routines covered in those manuals. 

The Lightning series of products has been designed in such a way that the IDEAL 
graphics commands used in Basic and White Lightning not only have the same syntax 
and operation, but also use the same parameters. Therefore most of the IDEAL 
commands will be explained with the aid of Basic Lightning, using Basic Lightning 
examples, as this should make it easier for most users to understand. 

LIGHTNING PROGRAM OVERVIEW 

BASIC LIGHTNING 

This is loaded using RUN/STOP SHIFT from tape or IOAD"BL",8,l from disk. Basic 
Lightning is required to be on board whenever a Basic Lightning program is run. 

WHITE LIGHTNING 

This is loaded using RUN/STOP SHIFT from tape or L0AD"WL",8,1 from disk. Once 
loaded you will be under the complete control of the Forth operating system. 

SPRITE GENERATOR PROGRAM 

This is a program written in Basic Lightning that has been provided to enable the 
user to create and edit software sprites. You will need to load Basic Lightning 
first. The normal speed tape version is loaded using RUN/STOP SHIFT, the disk 
version is loaded by typing DLOAD"SPTGEN":RUN the turbo version is loaded as an 
option when loading the turbo version of Basic Lightning. Type Y to the prompt 
and once loaded type OLD and then RUN. 

DEM01 SPRITES 

This is a file of sprites, listed on page 83 of the Basic Lightning manual, that 
can be used in your programs. To save memory it would be best to WIPE the sprites 
you do not want. 

The sprites are loaded into Basic Lightning by typing RECALL"DEM01" for tape and 
DRECALL"DEM01" for disk. 

The sprites are loaded into White Lightning by typing "DEM01"RECALL for tape and 
disk. 

DEM02 SPRITES 

This is another file of sprites that was used in the Basic Lightning and White 
Lightning demos. It is loaded in the same way as the DEM01 sprites. 
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WHITE LIGHTNING DEMO 

This is a ZAPped demo written using White Lightning. It is a self contained 
program and will run on its own. To load the tape version type RUN/STOP SHIFT and 
to load the disk version type LOAD "DEMO ",8,1 and then RUN. 

BASIC LIGHTNING DEMO (not on tape White Lightning) 

This is a demo written using Basic Lightning and you will need Basic Lightning to 
be loaded first. 

Type RUN/STOP SHIFT to load the tape version and DL0AD"DEM0",8,1 and RUN for Basic 
Lightning disk, or DL0AD"BLDEM0",8,1 and RUN for White Lightning disk. 

IDEAL 

We will now go into detail explaining seme of the IDEAL graphics words. These, as 
stated, will be explained in Basic Lightning terms since this is easiest to follow 
and experiment with. The operation of these words are identical for White 
Lightning users. However, users of White Lightning must remember that Forth 
requires a different method of passing parameters to and from these catmands. 

GETTING STARTED 

The following examples, using Basic Lightning, will require Basic Lightning to be 
on board as well as seme sprites from the DEM01 sprite file. 

Load Basic Lightning by typing 

RUN/STOP SHIFT (for tape) 
L0AD"BL",8,1 (for disk) 

Now to load the sprites use the word RECALL or DRECALL for disk, type 

RECALL"DEM01" (for tape) 
DRECALL"DEM01" (for disk) 

We will only need the first 25 sprites, therefore we can loose the rest by typing 

FOR 1=26 TO 50 : WIPE I : NEXT I 
FOR 1=100 TO 108 : WIPE I : NEXT I 

You may wish to store the remaining sprites, do so by typing STORE "SPRITES" or 
DSTORE "SPRITES" for disk users. 
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THE TEXT AND HIRES SCREENS 

Basic and White Lightning support both a Text screen and a Hires screen (two or 
four colour mode). 

The word HIRES is used to go from a text screen to a 'hires' screen. 

When a program is 'running' and the word HIRES is encountered the hires screen 
will be displayed until either the word LORES (show text screen) or the program 
ends, then the text screen will be displayed. 

Since the 'default' screen is the text screen, while typing in programs or 
entering words directly, if you type HIRES you will get the hires screen displayed 
for a fraction of a second and since the program (typing HIRES) has ended the text 
screen will be displayed again. 

Hence HIRES can only be used to display the hires screen during the running of a 
program. 

e.g. HIRES : FOR 1=1 TO 1000 : NEXT I 

To get over the problem of having to run a program to see what you have done on 
the hires screen, the word WINDOW can be used. 

WINDOW enables the user to split the screen between a top hires screen in the 
range of 1 to 23 rows and the text screen. 

Typing WINDOW 10 will display the top 10 rows of the hires screen. 

The hires screen is treated as Sprite number 0, therefore if you carry out any 
scrolling or sprite operations on sprite 0 you will carry out these operations on 
the screen. 

The hires screen (sprite 0) has the demensions of 0 to 39 columns by 0 to 24 rows 
and 0 to 319 pixels in the X plane and 0 to 199 pixels in the Y plane. 

SYSTEM VARIABLES (SPRITE VARIABLES) 

All Basic and White Lightning commands need parameters to operate on. Basic and 
White Lightning share a group of variables which are listed on page 10 of the 
Basic Lightning manual. 

In Basic Lightning they can be used in the normal sense to pass parameters to the 
Ideal words, e.g. PUTBLK 

SPN = 1 : OOL = 2 : ROW = 3 : PUTBLK 

or they can be set by just placing the values after the word separated by commas 
e.g. PUTBLK 1,2,3 

Remember if you type in any word that is given a star in appendix A of the Basic 
Lightning manual, and do not specify the System Variables, the last values will be 
used. 
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PUTTING A SOFTWARE SPRITE ON THE SCREEN 

Firstly, clear the hires screen (Sprite 0) using the following lines and set a 
window: 

SETATR 0,1,0 : 9CLR0,ATR 
WINDOW 20 

The simplest way of putting a software sprite to the screen is to use the word 
PUT. 

There are four versions of PUT these being PUTHLK , PUTOR , PUTXOR and PUTAND . 

All these operations take a whole sprite and place it on the screen where the user 
has specified. 

e.g. PUTBLK 1,2,3 

This blockputs sprite number 1 and places its top left hand corner at 00L position 
2, ROW position 3 onto the hires screen. 

All these sprite operations do not physically remove a sprite from memory but 
'copy' it to the screen, such that, unlike the standard commodore hardware sprites 
you can have as many of the same or different sprites on the screen at any one 
time as you like. 

Hence, once you have placed a software sprite on the screen it can be said to be 
dead, or non active. That is to say if you carry out another operation on that 
sprite you will not see the effect until you re-put that sprite on the screen. 

The 3 remaining operations put a sprite to the screen using the logic operations 
OR, XDR and AND . 

For example type PUTXOR 9,10,10 to XDR sprite 9 to the Screen, now type 
PUTXOR 9,10,10 again, and watch the effect. 

GET 

The opposite of PUT, i.e. taking data from a sprite and placing it on the screen, 
altering the screen but leaving the sprite unaffected, is GET. This takes data 
from the screen, of the dimensions of the sprite and places it into the specified 
sprite, leaving the screen unaffected but altering the sprite. 

The following program puts sprite 2 on the screen and "Gets" that sprite into 
sprite 1 by reading the data on the screen and then putting sprite 1 on the screen 
next to sprite 2. 

10 PUTBLK 2,1,1 
20 GETBLK 1,1,1 
30 PUTBLK 1,4,1 

However PUT and GET are lunited to the fact that: 

1. They only operate to and from the screen (sprite 0), so if you want to copy 
one sprite into another you have to go via the screen, and 

2. There is no way of taking sections of a sprite (these sections of sprites are 
known as windows) and manipulating them. 
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MOV 

A much more flexible word than PUT is provided, this is known as MOV. 

This allows you to operate on a window of data from a sprite (including sprite 0). 
As before, these operations can be ELK , XOR , OR or AND . 

The following program takes random 1 character by 1 character windows out of 
sprites 3 to 7 and places them on the screen. 

5 REM RANMOV 
10 HIRES 
20 FOR S = 3 TO 7 
30 FOR Y = 0 TO 25 
40 FOR X = 0 TO 39 
50 XP = TNT(RND(1)*4) 
60 YP = INT(RND(1)*2) 
70 MOVBLK S, XP, YP, 1,1,0,X,Y 
80 NEXTX : NEXTY : NEXTS 

X and Y are the column and row positions in Sprite 0, the screen. 
XP and YP are the column and row positions in the source sprite. 
S is the number of the source sprite. 

CPY 

CPY is used to 'copy' one sprite into another sprite of the same dimensions. ELK 
copy as well as XOR , OR and AND are supported, e.g. CPYELK 

In all the above operations PUT , GET , MOV and CPY; the source sprite is always 
left unaffected while the target sprite is always changed unless an 'OUT of RANGE1 

error is caused by defining a window larger or outside the dimensions of a sprite, 
which includes the screen. 

Software Sprites are best created using the sprite generator program. However you 
can create sprites in software using the words ISPRITE or SPRITE and specifying 
the number, width and height. 

e.g. ISPRITE 5,4,3 

creates an 'empty' sprite 4 characters wide by 3 characters high. (Remember the 
number of the sprite must be in the range 1-255 and it must be unique.) 

You can also destroy sprites from memory using the word WIPE which 'wipes' a 
specified sprite from memory. 

e.g. WIPE 3 'wipes' sprite 3 from memory 

the word RESET will erase all software sprites from memory. 

5 



DRAW AND PLOT 

The Word DRAW is used to draw a line in hires from one point in a sprite to 
another, while the word PLOT is used to set a pixel in a sprite. Both these 
operations are dependant on the MODE that you are in. 

If you type DRAW 0,0,0,319,199 you will draw a hires line from the top left hand 
pixel to the bottom right hand pixel of the hires screen (sprite 0). 

The following program demonstrates the use of the word DRAW by drawing a pattern 
on the Hires screen. 

5 REM STAR BURST 
10 WINDOW 23 : SETATR 0,1,0 : SCLR 0, ATR 
20 G=INT (RND(1)*30) +4 
30 FDR F =0 TO PI * 2 STEP PI/G 
40 V=INT (RND(1)*75) +15 
50 FOR N =0 TO PI/G STEP PI/100 
60 H = SIN(N/ (PI/G)*PI) *V 
70 DRAW 0,160,87,160 + (H*SIN (N+F)), 87 + (H*OOS(N+F)) 
80 NEXTN : NEXTF 

You are, of course, not limited to DRAWing and PLOTing to the screen. All these 
functions can be carried out on any sprite that exists in memory. The following 
example fills up a sprite with random PLOTs and then puts the sprite on the 
screen. Remember to wipe sprite 200 when you have finished. 

5 REM RANDOM PLOT 
10 SPRITE 200,3,1 : SETATR 0,1,0 : SCRL0,ATR : HIRES 
20 SCLR 200, ATR 
30 FOR Y = 0 TO 24 
40 FOR X = 0 TO 39 STEP 3 
50 XP = INT (RND(1)*24) 
60 YP = INT (RND(1)*8) 
70 PLOT 200,XP,YP 
80 PUTBLK 200,X,Y 
90 NEXTX : NEXTY 
100 GOTO 20 

Line 10 creates sprite 200, clears the hires screen and goes into hires mode 
(sprite 3 being 3 wide and 1 high). 
Line 20 clears sprite 200. 
Lines 30 and 40 calculate the position where sprite 200 is going to be put on the 
screen. 
Lines 50 and 60 calculate the random plotting position. 
Line 70 plots the pixel in the sprite. 
Line 80 puts sprite 200 on the screen. 

CIRCLES 

Basic Lightning supports a command known as POLY which enables a polygon of user 
definable dimensions and sides to be created. 

If you state a polygon to have a large number of sides, say more than about 40, a 
circle will be generated. 

The following example uses the polygon ocmnand to generate a tunnel of circles in 
hires multi-colour mode and then using SETA (see later) change the Ink colours to 
give animation. 

6 



5 REM TUNNEL 
10 MULTI: S4COL: HIRES: ATT20N 
20 SETATR BLUE, WHITE, CYAN : HEORDER2: HPAPER2: SCLRO, ATR 
30 FDR R=l TO 60 STEP9 
40 MODE1: W=R: OOSUB100: W=R+1: GOSUB100: W=R+2: QOSUB100 
50 MODE2: W=R+3: GOSUB100: W=R+4: QOSUB100: W=R+5: GOSUB100 
60 MODE3: W=R+6: QOSUB100: W=R+7: GOSUBlOO: W=R+8: QOSUBlOO 
70 NEXTR 
80 SETATR 7,2,5: GOSUB200 
81 SETATR 2,5,7: GOSUB200 
82 SETATR 5,7,2: QOSUB200 
83 GOTO80 
100 POLY0,160,100,W,W,80,0:RETURN 
200 SETA 0,11,4,18,17,ATR:FDRN=1 TO 20: NEXTN; RETURN 

Type MONO: S2COL when finished 

Remember when you are plotting, drawing or using the word Polygon, or for that 
fact any other operation on a sprite other than the screen. The maxinum values 
depend on the size of the sprite. 

e.g. sprite 3 is 2 characters high and 4 characters wide which means you have in 
effect an area of 32 pixels (0 to 31) in the x plane by 16 pixels (0 to 15) in the 
y plane to work with. So if you, for example, try and draw outside this range you 
will get an error message. 

SCROLL WITH WRAP 

With Basic and White Lightning you have the facility to scroll a window of user 
definable dimensions in a sprite by 1,2 and 8 pixels left and right with or 
wi thout 'wrap' around. 

Type WINDOW 20 for the following examples. 
If you were to type WRL1 0,1,2,3,4 you would scroll a window in sprite 0 (remember 
the Hires screen) at OOL position 1, ROW position 2 of WIDth 3 and HiGhT 4 
characters by 1 pixel left with wrap. 

This has the effect of scrolling any data (not attributes) on the hires screen by 
one pixel. 

To scroll that window 1000 x 1 pixels you can use the word RPT 

RPT1000, WRL10,1,2,3,4 

RPT executes WRL1 1000 times. 

If you were to type WRR1 12,0,0,4,2 you would'scroll sprite 12 by 1 pixel with 
wrap in memory. The following program will scroll sprite 12 and then place that 
sprite on the screen. Looping around to repeat the sequence 

10 WRL2 12,0,0,4,2 
20 PUTBLK 12,1,1 
30 GOTO 10 

You do not have to scroll the whole sprite. You can scroll a section or window 
within, it if you wish. The following program scrolls the top half of Sprite 2 by 
2 pixels left and then puts the sprite on the screen. The program loops around 
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Contained in the 'DEM02' sprites, is a Sprite which is 60 characters wide. The 
following example demonstrates one method of scrolling a landscape which is wider 
than the physical dimensions of the screen/ This example is the simplest, yet 
slowest method of achieving the effect. (You will have to recall the 'DEM02' 
sprites for this example) 

10 WINDOW 2 
20 MOVBLK 35,0,0,40,2,0,0,0 
30 WRR1 35,0,0,60,2 
40 GOTO 20 

Line 20 takes a window 40 characters wide at ROW, COL position 0 from sprite 35 
and places it on the screen (Sprite 0) at RCW, COL position 0. 
Line 30 Scrolls the whole of sprite 35 by 1 pixel with wrap to the right. 

VERTICAL SCROLLS WITH WRAP 

Also provided are vertical scrolls with or without wrap. They work in exactly the 
same way as the horizontal scrolls, except you are not limited to the 1,2 or 8 
pixel increments. 

An extra parameter is required which states the number of pixels to be scrolled, a 
positive number specifies up and a negative number down. 

The following program scrolls sprite 17 in memory up by 1 pixel with wrap and 
places it on the screen looping around. 

10 WRAP 17,0,0,6,3,1 
20 PUTBLK 17,20,5 
30 GOTO 10 

Line 10 scrolls vertically with wrap, a window with a top left hand corner at ROW 
and COL 0 in sprite 17 of dimensions height 3, width 6 by 1 pixel. 

DIAGONAL SCROLLS 

By executing a vertical scroll and a horizontal scroll a diagonal scroll can be 
produced 

e.g. 10 WRAP 17,0,0,6,3,-2 
20 WRL2 17,0,0,6,3 
30 PUTBLK 17,20,5 
40 GOTO 10 

Note line 10 scrolls down 2 pixels (-2) 

The following routine will place sprite 17 diagonally down the screen, using 
PUTBLK, twice. 

5 WTNDON 23: X=0 : FOR Y=0 TO 21 
20 PUTBLK 17,X,Y : PUTBLK 17,X+6,Y 
30 X=X+1 : NEXTY 

Not very impressive you may say, but now insert line 10 which will diagonally 
scroll the sprite in memory in the opposite direction frcm the movement of the 
sprite on the screen. 

10 VRAP 17,0,0,6,3,8 : V*L8 17,0,0,6,3 

giving a 'diagonal wallpaper• effect. 
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ATTRIBUTES 

All software sprites are built of two distinct groups of data. The first is the 
pixel data which in 2 colour mode has no bearing on the colours of the sprite, and 
the second is the attribute data which is all the colour data of the sprite. 
Pixel colours are referred to as INK colours and non pixel or background colours 
are referred to as PAPER colour. 

ATTON and ATTOFF 

These two functions switch ON or OFF a toggle switch which states whether the 
attribute data of sprites is used. 

For example, clear the hires screen to Yellow ink and Black paper. 

SETATR 0,7,0 : SCLRO,ATR : WINDOW 10 

Now type ATTOFF and put sprite 13 on the screen by typing POTBLK 13,0,0. A yellow 
space ship has appeared on the screen. Yellow is not the colour of the sprite, 
but the colour of the screen. 
Now type ATTON and POTBLK 13,0,0, to see the true colours of the sprite. 

SETATR 

In 2 colour or mono mode you are dealing with two colours (Ink and Paper) and in 4 
colour or multi colour mode you are using four colours (3 Inks and 1 Paper). A 
variable known as ATR is used to hold these values. You set ATR using the word 
SETATR 

e.g. SETATR 3,1,2 
or SETATR CYAN, WHITE, RED 

Both forms are correct as colours can be typed as numbers from 0 to 15, or their 
colour spelt out. 

SETATR 3,1,2 in 2 colour mono mode will set the Ink (Pixel or foreground) colour 
to White and the Paper (Non-pixel or background) colour to RED. CYAN is ignored in 
this mode. 

SETATR 3,1,2, in 4 colour multi mode will set the 3 available Ink colours to 1,2 
and 3. The paper colour is defined using a new word HPAPER. e.g. HPAPER 0 or 
HPAPER BLACK 

To use all 4 colours in the multi colour mode you must enable them by typing 
ATT20N. 

Other words being HBORDER which sets the hiresolution border colour, e.g. HBORDER 
2 oi HBORDER RED (This border colour will only be seen when a hires program is 
running). 

INK sets the ink colour of the Text e.g INK GREEN 
TPAPER sets the paper colour of the Text screen e.g TPAPER 6 
TBORDER sets the Text screen border colour e.g TBORDER 7 

The Attribute variable ATR is used in such words as SCLR . SCLR clears a sprite 
of all Pixel data and sets its Attributes, e.g SCLR0,ATR will clear the Hires 
screen (Sprite 0) and set the Attributes to those contained in ATR . 
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ATTGET 

This word gets the values of Attributes oontained in a Sprite and stores it in the 
Attribute variable ATR . 

SETA 

This is the opposite to ATTGET, where by a window in a Sprite has its Attributes 
set to those stored in ATR. But unlike WCLR, which clears the Pixel data, SETA 
leaves the Pixel data unaffected. 

The following program demonstrates this by placing the contents of ATR in a 1 by 4 
window randomly selected in the hires screen. 

5 REM SETA EXAMPLE 
10 SETATR 0,0,1: SCLRO, ATR: WTND0W5 
20 STRPLOT O i l "*******************» 
30 STRPLOT 0,1,2, "* BASIC AND WHITE *" 
40 STRPLOT 0,1,3, "* LIGHTNING *" 
50 SIRPLOT 0 1 4 "*******************" 
60 FOR I = 2 to 15 : SETATR 0,1,1 
65 X = TNT (RND(1)*40) 
70 SETA 0,X,1,1,4, ATR 
80 NEXT 1 
90 GOTO 60 

Line 10 sets up the original value of ATR and clears the screen using SCLR. 
Lines 20 to 50 put text on the screen. 
Line 60 selects the ink colour by going through a loop 2 to 15. This value is 
stored in ATR. 
Line 65 selects a random column position. 
Line 70 sets the Attributes of a 1 by 4 window on the screen. 

MULTI COLOUR MODE 

Basic Lightning allows you to use the 4 colour hires graphics facility of the 
Commodore 64. 

To set the hardware in multi-colour mode, you type MULTI . You can then enable 
the extra Attributes by typing ATT20N . 

In the normal 2 colour mode typing SETATR 0,1,2 would set the INK or Pixel colour 
to 1 (White) and the Paper or Non-pixel colour to 2 (RED). The result, then of 
typing SCLRO,ATR would be to set up a RED screen with White Pixels. 

However, in multi or 4 colour mode the colours are built up by the four possible 
ccmbinations of a horizontal pair of Pixels (0,0, 0,1, 1,0, 1,1). 

If in multi colour mode you were to type SETATR 3,1,2, you would set the 3 Pixel 
colours to Cyan, White and Red respectively. But to set the paper or no Pixel per 
pair colour you would have to use the word HPAPER. For example, typing HPAPER 4 
would set the paper colour to purple. 
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Now, if after typing MULTI and ATT20N you start plotting or drawing, the colour of 
the line will be dependant on which Pixels have been set in the respective Pixel 
pairs, thus you have no way of controlling the colours of the lines. 
For example, type in the following program for plotting randan lines. As the 
screen fills up it becomes predominantly yellow in colour as all the pixels become 
set. 

5 MULTI : S200L 
10 SETATR 7,2,3 : SCLR0,ATR : ATT20N : HPAPER0 
20 WINDOW 20 
30 LY=INT (RND(1)*199) 
31 LX=INT (RND(1)*319) 
40 RY=INT (RND(1)*199) 
41 RX=INT (RND(1)*319) 
50 DRAW 0, LX,LY,RX,RY 
60 GOTO 30 

To gain software control of the colour of lines appearing in multi colour mode you 
must now type S400L . 

The word mode is used to control the way in which Plotting and Drawing operate to 
the screen. 

In 2 colour mode (MONO, S200L), modes 0 and 1 will cause pixels to be set in the 
paper colour, Modes 2 and 3 will cause pixels to be set in the Ink colour, Mode 4 
will invert the pixels. 

In 4 colour mode (MULTI, S4O0L) Mode 1 causes plotting in Ink 1, Mode 2 in Ink 2, 
Mode 3 in Ink 3, and Mode 0 plots in the paper colour. Mode 4 inverts 0 and 1, 
and 2 and 3. 

By making slight changes to the previous program, setting S400L and using Mode to 
control the colours a completely different effect can be obtained. 

5 MULTI : S4O0L 
10 SETATR 7,2,3 : 9CLR0,ATR : ATT20N : HPAPER0 
20 WINDOW 20 
30 LY = 1NT(RND(1)*199) 
31 LX = INT(RND(1)*319) 
35 MODE INT(RND(1)*4) 
40 RY = INT(RND(1)*199) 
41 RX = INT(RND(1)*319) 
50 DRAW0, LX,LY,RX,RY 
60 GOTO 30 

The following listing is a multi-colour version of the RANDOM PLOT program. 

5 RANDOM PLOT II 
10 SETATR 5,7,0 : SCLR0,ATR : HPAPER 1 
20 MULTI : S4O0L : ATT20N 
30 SPRITE 200,3,1 : HIRES 
40 SETATR INT(RND(1)*15) ,INT (RND(1)*15) ,INT(RND(1)*15) : SCLR 200,ATR 
60 FOR Y = 0 TO 24 
70 FOR X = 0 TO 39 STEP 3 
80 MODE INT (RND(1)*5) : XP = INT(RND(1)*24) : YP = INT (RND(1)*8) 
90 PLOT 200,XP,YP 
100 PUTBLK 200,X,Y 
110 NEXT X : NEXT Y 

120 GOTO 40 
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