




































































































































































































































































































































































































































Advanced Sound and Graphics for the Dragon Computer 

A less regular and more interesting effect can be produced by relating the 
size of the step to the current volume. 

180 FOR E=:31 TO 1 STEP - INTOV5 ) 
• PLAY "V"+STR$C E )+A$ • NEXT E 

Control of attack can be introduced in the same way by means of a loop 
which steps up. Attack is normally faster than decay so up steps are bigger 
than down steps. 

180 FOR E=l  TO :3 1 STEP 7 • F'LA'("V" 
+STR$( E )+A$ , t,E>(T E • FOR E=:31 TO 1 

STEP -2 • PLAY "V"+STR$( E )+A$ • NrnT 
E 

Of course actual values can also be entered if desired to produce any 
sequence. 

180 PLAY"V? "+A$+ "V14 "+A$+" V28 "+A 
S+ 11 V31 11+A$+ 11 V20 11 +A$+ 11 V1 0 11 +A$+ 11 V9 
"+A$+ 1 1 V8 11+A$+ " V7 11 +A$+ 11 V6 11 +A$+ 11 V5 
11+A$+ 11 V4 1 1 +A$ 

You can also use the < , > , + and - signs in conjunction with V. This 
rapid size and fall in volume produces rather a tremolo effect. 

180 PLAY 11 V7 11 +Ft$+ 11V) 11 +A$+ 11V) 11+A$+ 
II V< II  +AS+ II V< II +A$+ II V? II  +A!$ 

Finally we must point out that it is also possible to change the tempo, 
note length, or octave to produce interesting sounds by the same methods, 
although we'll leave you to experiment with those yourselves. 
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CHAPTER 17 

Graphic Music Editor 

This graphic music editor gives an excellent demonstration of a combi­
nation of the sound and graphics capabilities of the Dragon as it allows you 
to enter a piece of music, display it in standard musical notation on the 
screen, and then play it (Figure 17.1). 

Figure 17 .1 Graphic music editor 

;ii .i k 
' ;ii if Ff .i ,I ttl ttl 

.i ,. ,. fl ,. ,. .i, e ! e t� 

ii ' .i • .i, ' .i .i ., d .i I 

When entering music we need to consider a number of different factors. 
A single character on the manuscript tells us more than orie thing. The 
shape of the character tells us the note length and the position on the stave 
the actual note on the scale and octave. We also need to be able to include 
sharps and flats. Two modes are provided. In EDIT mode the position is 
indicated by a flashing cursor which is placed on the line of the stave which 
corresponds to the current note on the scale. The cursor keys can be used to 
move this position in any direction. Up and down arrows change the note 
on the scale, left and right arrows move from your position in the tune, and 
shifted up and down arrows move you from line to line. The length of note 
requiied is chosen by pressing keys 1 to 4. The spacebar is used to delete an 
unwanted note. 
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The tune is stored in strings which are sliced to obtain the relevant infor­
mation for both sound and graphics. Each note is coded by a seven cha­
racter block. 

eg L1203B-, L 402C', or L 802DJI 
The first three characters define the note length, (eg L12, L 4 or L 8). 

Note the space when L is less than 10. The next two characters specify the 
octave, which can be 02 or 03. The sixth character is the note on the stale 
(A-G) and the last character indicates whether the note is flat ( - ), natural 
(') or sharp (ll). 

If "P" is pressed in EDIT mode then PLAY mode is entered and the tune 
so far is PLAYed and displayed on the screen. A method of saving your 
tune is also provided. 
Setting up 
The first stage of the setting up procedure involves clearing the screen to 
black on green, clearing 10000 bytes for variables, �nd setting a number of 
these. X controls the left/right position on a line, and Y the overall 
up/down position on the screen, NO is the vertical position on the stave, 
and LI is the current line of music (1-4)> . Four array elements are set up 
as PAS(n) to hold the _notes entered on each line. Initially these are 
completely filled by 255 single quote marks (') (CHR$(39). If you try to 
PL.A Y a  blank space you sometimes get an FC ERROR, but the system is 
quite happy to PLAY CHRS(39), even though you can't hear it. Filling the 
string in this way prevents problems when slicing. 
1 0  GOTO 690 
690 PMODE 4, 1 , SCREEt·l l ., 0 , PCLS 1 , CO 
LOR0, 1 , CLEAR 1 000•3 , X=40 , Y=48 , MO= 
7 , L J = l , DI M  PR$( 4 J , FOR M= l TO 4 , p  
A$( M )=STR H lG$( 255 , :39 l ,  t,E:�T t, 

Graphic parts 

We draw all the required graphics parts first and then GET and PUT them 
(Figure 17 .2). The picture for each graphic part must be stored in a separate 
array by GET so a number of arrays are set up. 
700 D I MSBC 0 , 1 0 ) , D I MM 1 C 0, 1 0 ) , D I MM 
2( 0, 1 0 ) ,  D l t1C 1 C 0 ., 1 0 ) '  D l t1C2C 0 ., W ) '  
D I MQ 1 ( 0 , 1 0 ) , D I MQ2( 0, 1 0 ) , C, I MS 1 ( 0 ,  
1 0 ) ,  C• I MS2C 0 ,  1 0 ) ,  D l t1SP( 0 ,  :3•3 ) ,  D I M  
BRC 0 ,  1 0 ) , DI M  CUC0, 1 0 ) , C• I M  :3HC 0 ,  1 
1) J , DI M  FL( 0 ., 1 0 )  
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Figure 17.2 Graphic parts 
Q d 

Now the signs for the different note-lengths can be drawn. All these have 
a circle as a basic part so seven are drawn. This completes the drawing of 
the first one, the semibreve. 
7 1 0  FOR N=20 TO 1 40 STEP 20 , C I RC 
LE< t·L 20 ), 3 ,  NE:�T t·l 

The other six drawings represent only three actual lengths of note as the 
position of the tail on these must vary according to their position on the 
stave. First those with an ascending tail, 
720 FOR t4=40 TO 80 STEP 20 • L rnE( 
tH3 ,  20 )-( tH3., 1 0  ) ,  PSET , t4EXT tl 

and then those with a descending tail. 
730 FOR t4= 1 00 TO 1 40 STEP 20 , L I N  
E (  �l-3, 2 0  )-( N-3, 30 ) ,  PSET , t4EXT t4 

Now we need some black paint to distinguish the quaver and crotchet 
from the minim, 
740 PAr nT( 60, 20 ), 0, 0 ,  PA r nT< 80, 20 
) ,  0 ,  0 ,  PAr nT< 120 ., 20 ) ,  0 ., 0 ,  PA r nT( 1 4  
0J 20 )J 0J 0  

and finally we must dash the tail of the quaver. 
750 L I NE( 83, 1 0  )-( 88, 1 3  ) ,  PSET , L i t·l 
E( 137 , 30 )-( 1 42 , 27 > , PSET 

A replacement section of the stave is drawn, 
760 FOR N=0 TO 1 6  STEP 4 ,  L i t4E< 1 5  
13 , N +  1 5  >-< 1 7 0  ., tH 1 5  ) , PSET , NEXT N 

followed by a bar line. 
770 L I NE( 180, 20 )-( 1 80, 36 ), PSET 
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a sharp sign, 

78>3 DRAW " 8M200 ., 24,34R2U28M+2 ., +0 .• (:, 
2R2BM+0, +2; L2D2BM-2 , +0 ; U2L2" 

and a flat sign. 
790 DRAli " BM220 ., 20D 1 0E:3H3 " 

We now GET each of these into the appropriate array before passing to 
the subroutine which draws the stave {this is placed as a subroutine as it is 
also used by the play routine later). 
800 GET( 1 7 ,  17 )-( 23, 23 ) ,  ,38 ., G 
8 1 0  GET( 37, 1 0 )-( 43 J 23 ) , M l , G  
820 GET( 57, 1 0  )-( 63, 23 ) ,  C l ,  G 
830 GET( 77, 10 )-( 88, 23 ), 1)1 , G 
840 GET( 97 , 17 )-( 103,  :30 ), M2,  G 
850 GET( 1 1 7 , 1 7 )-C 1 23 , 30 ) , C2 , G  
860 GET( 1 37., 1 7  )-( 1 48 ., 3>3 ) ., 02, G 
870 GET< 1 50 , 0 )-( 170, 56 ) , ,3F' , G  
880 GET( 1 80 ,  20 )-( 180 ., 3 6  ) ,  BA,  G 
890 GET( 200 , 22 )-( 207 , 28 ) , SH , G  
900 GET( 220 , 20 )-( 224 , :30 ) , FL , G  
9 1 0  GOSUB 920 • GOTO 60 

Drawing the stave 
The graphics parts are erased and four sets of five lines are constructed 
down the screen (Figure 17.3). The complex treble clef is easily ORA Wn 
after an appropriate Blank Move to set the position. 
920 PMODE 4 , 1 • SCREEN1 , 0 • PCLS ! • C 
LS ! • COLOR 0 , 1 
930 FOR t�=40 TO 1 6>3 STEP 40 
940 FOR M=0 TO 16 STEP 4 
950 L I  NE( 0, N+M )-( 255 , N+M ) ., PSET 
960 NEXT M 
970 L HlE( 0, ts )-( 255 , t·l+ 1 6 )  ,.P':lET , 8 
980 DRAW " BM 1 0 ,  " +STR$( N+22 )+" RU25 
E3R3FD4G1 WF2R6U3" 
990 NEXT N 
1 000 RETUR�l 
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Figure 17 .3 The stave 

On RETURN we jump back to the program proper in line 60. 

Cursor and keycheck 
INKEY$ is read into A$ and then we GET a square of the screen around 
coordinates X, Y into CU and immediately PUT it back with PRESET. 
This inverts the screen display in that area. After a short delay CU is PUT 
back with PSET to recreate the original display. If no key is pressed this 
flashing cursor sequence is repeated. If a key is pressed a check is made to 
see if the current position is too far to the left (X< 40) nr right (X> 240). 

60 A$=1 NKEY!fi : GET( X.-5 ) Y-5 )-( X+5 ) Y 
+5 ) ,  CU) G :  PUT( ?'�-5 ) Y-5 )-( X+5 ) V+5 ) ) 

CU, PRESET , FOR M= 1 TO 50 , t·lEXT fl , P 
UT( X-5 ) Y-5 )-( X+5 J Y+5 ) ) CU ) PSET : JF 

A!li= " "  THEN 60 ELSE IF :�< 40 OR X 
>240 THEt� GOTO 80 
Note lengths 
If the position is valid then the V ALue of the key pressed is taken. Only 
number keys have a V ALue so this separates the number keys from other 
keys. Keys 1 to 4 are used to indicate note lengths from semi breve to quaver 
and only these will branch in the ON GOTO to the lines which draw the 
characters. 

70 A=VAL< AS ) ,  Ot� A GOTO 2 1 0 , 220, 2 
30, 240 
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The semibreve is easily dealt with as it looks the same no matter where it 
appears on the stave. Note that the array is PUT . . .  ,AND rather than OR 
to produce superimposition as the screen display is inverted. 
2 1 0  PUT( X-3 ) �,-:3 )-( X+3 ., 'r'+3 ) >  SB, AM 
D , GOTO 250 

For the other note lengths the current note position on the scale must be 
checked to determine if the tail should go up or down. If you have not 
changed the cursor position then the note position (NO)·wm still be 7. 

220 IF t,O< 7 THEt·l PUT( X-3, Y-10 )-( 
X+3 , Y+3 ), M l ., At,D , GOTO 250 , ELSE PU 
T( x-:3 ) Y-3 )-( x+:3 > V+ 1 0  )) M2) A�m : GOT 
0 250 
230 IF  fl0<7 THEN PUT( X-3, Y- 1 0  )-( 
X+3, Y+3 ), C l ,  At·lD , GOTO 25•3 , ELSE . PU 
T( :�-3, Y-3 )-( X+3 ., Y+ 1 0  ) ,  C2 ., At,D ' GOT 
0 250 
240 IF t,0<7 THEM PUT( )'.-3 , 'i'- 10  )-( 
X+8 , '/+3 ) , Q L AND , GOTO 250 , ELSE PU 
T( X-3 , '1'-3 )-< X+8, '1'+ 1 0  ) ,  Q2, AND , GOT 
0 · 250 

Adding to the strings 
Once the screen display has been updated an ON GOSUB related to the 
note (NO) on the scale sets NOS to the correct octave and note format for 
PLAYing. On RETURN PLS is built up by adding "L" to four times the 
V ALue of the key pressed (A *4) and NO$. 
250 ON t40 GOSUB260 > 270 > 280 ) 290 ) 3 
00) 31 0 , 320, 330 , 340 > 350> 360 ) 370, 3 
80, 390 , PL!li="L"+R I GHT!li( STR!li< A:t.4 ) ,  
2 )+NO$ , GOSUB 400 , x=x+20 , • GOTO 20 
260 N0$="02C' " , RETURt, 
270 N0$:"02D' " , RETURN 
280 NO!li="02E ' " ,  RETURt·l 
290 NO$=" 02F ' " , RETURt, 
300 N0$="02G' " , RETURN 
3 1 0  NO!li="02A' " ,  RETURt·l 
320 NO!li="028' " , RETURN 
330 N0$= "03C ' " , RETURN 
340 N0$="03D' " , RETURN 
350 N0$= "03E' " ,  RETURt, 
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:360 N0$=" 0:3F ' " ,  RETURN 
:370 t4O$= 11 O:3G ) 11 : RETIJRt4 
:380 t!O$=" 0:3A' " , RETURt! 
:390 tl0$="0:38' " ,  RE'rURt·I 

The subroutine at 400 is now called. This inserts the current string (PL$) 
into the total string (PA$(LI)). XS is calculated from the current screen 
position and defines the breakpoint between two notes. I and SF are used if 
PL$ is a sharp or flat (see later). 
400 XS=( ( ( X-20 l/20 lt? l+I ' PA$C L i l 
=LEFT$( PA$( LI l ., XS-SF HPL$+MJ C,$( P 
A$( L I  l ,  XS+8, LEW PA$( L I  l )-4 l '  RETU 
Rtl 

Finally the screen position is updated (X = X + 20) and the program 
loops back to line 20. 
Limit tests 
After each key press checks are made to ensure that the new cursor position 
is within limits, and XA (distance of current move) is reset to zero. 
20 IF X+XA<40 THEN X=X-XA ELSE X 
=:�+XA 
:30 IF �:+XA>250 THEt·l X=),:-;�A ELSE 
>�;:>�+>-�A 
40 I F  X >240 THEN X=240 
50 >�A=0 
Other keys 
If a key which is not a number in the range 1 to 4 is pressed then a series of 
other routines may be called. 
Cursor keys 
Logic tests convert left/right cursor key movement into increases in XA (X 
axis position), and up/down cursor key movement into changes in NO 
(note position on current line). 
80 A=ASC( A$ l , XA=( 1 0t( ( A=8 l-( A=9 l 
l l , flO=NO+( ( ( A= 1 0)-( A=94 l l l 

If the note position falls outside limits it is reset to the limit and then the 
overall Y coordinate is calculated from the current line (LI) and note (NO). 

90 I F  NO<! THEt·I NO=NO+ 1 
100 IF N0> 1 4  THEN NO=fl0-1 
1 1 0 'r=( LI t40 )+22-< t10l2 ) 
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"B" = bar line 
If "B" is pressed a bar line is inserted. This is purely decorative and is not 
added to the string. 
120 I F  A$= "8 "  THEM PIJT0(- 15 , ( L ! l  
40 ) )-( X- 15 , ( L ll40 )+ 16 ) , 8A , PSET 

Shifted cursor 
Shifted up and down cursor keys produce a movement from line to line, 
provided the limits are not exceeded. The start position is reset to the left 
hand end, and the overall Y coordinate updated. 
1 30 IF A=9 1 AND L l ( 4  THEN L!=L!+ 
J : X=40 = Y=( L lt40 )+22-( NOl2 ) 
140 I F  A=95 AND L I > !  THEN L I=L I-
1 : X=40 = Y=( L lf40 )+22-( NOf2 ) 

< spacebar> = delete 
Pressing the space bar PUTS the spare section of stave with PSET over the 
note to be deleted, thus removing it from the screen. At the same time the 
old note is deleted from PA$(LI) by replacing it with a series of CHR$(39). 
1 50 I F  A=32 THEN PUT( X- 1 0 , ( L l l40 
)- 15 )-( X+ 1 0 , ( L I%40 )+3 1 ) , SP , PSET = 
PL$= " ' ' ' ' ' ' ' " • GOSU8 400 

" lf" = sharp 

The hash sign is used to indicate a sharp and this is PUT . . .  ,PSET rather 
than AND to make it clearer. The hash sign appears to the left of the cur­
rent cursor position and as SF is set to I and I to 7 the hash sign is added to 
the note to the left of the current cursor position, replacing the trailing 
CHR$(39) in the seven unit block. 

1 60 I F  A$="# "  THHl PUT( )(- 1 1 ., '-,'-:3 ) 
-( :��-4 ) ''(+:3 ) } !:H } F':3ET = F'L$= 1 1# 11 : SF=l : 
! =? , GOSUB 4130 , SF=I) • I =O 
" - " = flat 
The minus sign indicates a flat and operates in the same way. 
1 70 IF A$= II - 11 THEt·� PUT( >�-7 ·' Y-7 )-
( X-3, \'+3 ), FL ., At1D • PL$= "- " · SF=! • I =  
? • GOSUB 400 • SF=0 • 1 =0 
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"P" =. play 
"P" leads to the PLAY routine, which first calls the subroutine at 920 
which draws the blank manuscript. 

1 80 IF A$= " P" THEt4 GO:3UB 4 10  
4 1 0  GOSIJB 920 

Each line is considered in turn, with the start position (X2) being first set 
to coordinate 40. 

420 FOR PL=l TO 4 , x2=40 
The string is sliced from position 6 (seventh character) to the end in 

blocks of seven, and each block is PLAYed. 

430 FOR X1=6 TO 255 STEP 7 
440 PLAYM I D$( PA$( PL ) , X 1 _, 7 ) 

The end of the actual notes on a line is detected by the presence of two 
consecutive blocks of CHR$(39). 

450 IF M ID$( PA$( PL ), X l ,  7 )= " ·' ' ' ' ·' 
THEtl FL=FL+l ELSE FL=0 

460 IF FL>2 THrn NEXT PL , RETIJRN 
To recreate the graphics the string segment must be decoded. First we 

must extract the last but one character as NOS. 
470 NO$=MID$( PA$( PU, X 1 +7 ,  1 )  

NO$ is compared against the scale of notes in VNS with INSTR to set 
NI to the number of the note on the scale. The actual YI position can now 
be calculated. 

480 Vt4$= " CDEFGAB " , N1 = H lSTR( 1 , Vtl!li 
, NO$ ) ,  Y l =( PL*40 )+22-( N1 *2 ) 

Octave can only be 2 or 3 so we only need a check for 3 in position five to 
know whether to move Yl up for the higher octave. 

490 IF M ! D$( PA$( PL ) , X 1 +6 ,  I )=" 3 "  
THEN '/ 1='( 1-14  
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The length of the note is extracted as the second and third characters 
(LN$) and this is converted to a number by taking the VALue. 

500 LHS=MIDf( PA$( PL ), Xl +3, 2 )  
5 1 0  LN=VAL( Lt!$ ) 

Now we divide the actual note length by 4 to GOTO the routines to 
actually PUT the notes. These are very similar to those described before. 
520 Ot� ( LH/4 ) GOTO 540) 550, 560 ) 5 
70 
530 GOTO 580 
540 PIJT(.X2-3) 'r' l -:3 )-( X2+3) Yl +3 )) S 
8, At!D , GOTO 580 
550 I F  N 1 < 7  THEN PUTC X2-3 , Y1 - 1 0 ) 
-( X2+3, Y 1 +3 ), 111 ,  At·lD , GOTO 580 , ELS 
E PUT( X2-3, Y l -3 )-( X2+3 , Y 1 +1 0 ), M2 
, At!D , GOTO 580 
560 I F  N 1 ( 7  THEN PUTC X2-3 , Y l - 1 0 ) 
-( X2+3, ',' 1 +3 j, C 1 ,  Atic, , GOTO 580 ' ELS 
E PUT( X2-3 , Y 1 -3 )-( X2+3 , Y 1 + 1 0 ) , C2 
, AND , GOTO 580 
570 I F  N 1 < 7  THEN PUT( X2-3 , Y l - 1 0 ) 
-,( X2+8, Y 1 +:3 ), Q l ,  mm , GOTO 580 , ELS 
E PIJT< X2-3 , Y1 -3 )-( X2+8 , Y 1 + 1 0 ) , Q2 
, At·ID , GOTO 580 

If the last character is " fl:'' or " - " then the sign is PUT in the appro­
priate position. 
580 I F  MI D$( PAS( PU, X 1 +8 ,  1 )= " II "  
THHI PUT< X2- 1 1 , Y l -3 )-( X2-4, Y l  +3 ) 
, SH, PSET 
590 IF M ID$( PA$( PU, X1+8,  1 )= " - "  
THEN PUT( X2-7 , Yl-7 )-( X2-3 , Y 1 +3 ),  
FL, AND 

The left/right coordinate (X2) is incremented by 20 and the next note 
taken. 
600 X2=X2+20 , t!EXT X 1 ,  PL , RETURN 
"S" = save/load 

"S" leads to a save/load routine which allows you to SA VE the strings on 
tape as ASCII files and reLOAD them to recreate both sound and graphics. 
After SA VEing the cursor is returned to the top of the hi-res screen. 
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190 IF A$= " S "  THEM 6 1 0  
6 1 0  CL:3 , PRi tH�228, " " ;  , lt-lPUT"[)O 'I 
OU �H SH TO LOAD CiR SAVE " ., Z$ 
620 IF LEFT$( Z$, 1 )= "L" THEN 660 
ELSE IF LEFT$( Z$, 1 )< > " S "  THEM SC 
f<:EEtH , 0 ,  GOTO 20 
6:3>) lt-lPUT " F I  LE MAME" ; t·lA$ ' OP Et� "0 
" , #- ! , MA$ 
640 FOR L I =!  TO 4 • PR ! tff#- 1 ,  PA$( L 
I ) ; • MEXT L I • CLOSE#-1 
650 L l = l  • '/=48 • :�=40 • t·l0=7 • GOTO 20 

After LOADing the cursor position is set to the top and the PLAY 
routine automatically called. 

660 lt-lPUT" FI LE MAME" ; t·lA$ ' OPEt-l'' I " 
, #- ! , MA$ 
670 FOR L I = !  TO 4 • I MPUT#-l , PA$( L 
I ) ; • MEXT L I • CLOSE#-1 
680 L I = l • Y=48 • X=40 • M0=7 • A$= " P " • G  
OTO 1 80 

Any other key will fall through to line 200 and return to 20. 
200 GOTO 20 
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Beyond BASIC 

Although you can do a great many things with BASIC programs there will 
always remain certain things that you would like to do but which you firi.d 
impossible. Often you feel that you cannot move things fast enough, or 
that your programs take up too much memory. The solution to these prob­
lems lies deeper inside your Dragon where you must get to grips directly 
with its internal workings. There is not enough room to go into detail here 
on this complex subject but we will give you some examples and pointers to 
show what is possible, whet your appetite, and perhaps start you on your 
way to exploring this fascinating area. 

Before we start you must clearly understand how your Dragon carries 
out your commands. First you must realise that the 6809 microprocessor at 
its heart can only really understand instructions if these are given to it as 
numbers, and that the BASIC interpreter converts programs written in 
pseudo-English into these numbers so that they can be acted upon. As 
BASIC is an interpreted language your lines are re-read every time the pro­
gram passes through them. If you can alter these lines whilst the program is 
running then you will be able to change the program itself. 

You have already met the commands PEEK and POKE in other con­
texts, but now let us look at another way these can be very useful. In case 
you have forgotten let us remind you that PEEK tells you what is in a par­
ticular memory location and POKE will put any number from O to 255 into 
a memory location. 

Poking into your program 
You will remember that when we developed the program to write text on 
the hi-res screen using GET and PUT we had to type in separate DIM, GET 
and PUT lines for each character as the BASIC interpreter will not allow 
you to rename the array you want to use. That is very tedious, of course, 
but in addition all those lines eat up memory. There must be some solution 
to this problem so why not do a little PEEKing around in the memory loca­
tions which contain your BASIC program so you can see how this is stored. 
We will position the key lines DIM, GET and PUT at the end of the pro­
gram and add RETURN to each so that we can call them as subroutines. 
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1 00 [,I t1 CZ( 1 B  ) , RETUl<'.t·l 
1 1 0 GET( G 1 , El )-( G2, E2 ) , CZ, G , RETU 
Rt� 
1 20 PUT( P l , Ul )-C P2 , U2 ) , CZ , NOT , RE 
TURN 

Finding the end 

As these are the last lines in the program we know that they must be just 
before the end of the program, and if we look in locations 27 and 28 we can 
find out where that is, as these two bytes always contain the address of the 
end of the current program. We will define this position as the variable EN. 

10 Et·l=PEEK( 27 lt256+PEEK-'. 28 ) 

To look at our program we must PEEK at the locations before this 
marker. The following line will look at the last 69 memory locations of the 
program and will print out memory location address (N), negative offset 
from the end marker (EN-N), number in that location (PEEK(N)), and the 
character corresponding to that number (CHRS(PEEK(N)). 

20 FOR t�=( Et�-68 )TO HJ , PR ! tH t� ; "  
" ;  ( Efl-N l; " " _; PEEK( t� ) ;  " 
" ; CHR$C PEEKC N ) ) , NEXT N 

If you RUN this now you will see four changing columns which are 
something like those shown in Table 18.1. (In addition to the characters 
shown on the print-out in our table some graphics characters will also 
appear at the right of the s�reen. These are not acceptable to our printer 
and it has therefore ignored them). If you find that the actual location 
numbers differ from those printed then you have probably got a different 
number of spaces in your program, or you have previously used PCLEAR 
to set a different number of graphics pages from the default of 4. This does 
not really matter for the moment. Look closely at the last column of our 
table, LIST the program on the screen, and compare the characters with 
the last three lines of the program. You should be able to recognise parts of 
it. For example locations 7842 and 7843 contain C and Z, and 7838 and 
7839 contain U and 2. Much of tl)e rest of the output appears as garbage 
because the system uses certain numbers to define BASIC commands 
instead of storing each character of the command word. The key points as 
far as we are concerned are those that name the array to be; used. If you 
look at all the locations listed you will find that these appear as follows: 
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7787 C 
7788 z (in the DIM) 
7817 C 
7818 z (in the PUT) 
7842 C 
7843 z (in the GET) 

Table 18.1 

PEEKING AT THE END OF PROGRAMS 
address 
7:3 1 9  
7820 
782 1 
7:::22 
782:3 
7824 
7825 
7826 
7827 
7828 
7829 
?S:30 
78:3 1 
78:32 
78:33 
78:34 
7835 
78:36 
78:37 '""'.?·-,::, 
7:3:39 
7840 
7:,:41 
7842 
784:3 
7:,44 
7845 
7846 
7847 
7848 
7849 
7850 
785 1 

offset 
:3:3 :?,2 
:3 1  
30 
29 
28 
27 
26 
25 
24 
23 
22 
2 1  
20 
19 
18 
1 7  
1 6  
1 5  
1 4  
1 :3  
1 2  
1 1  
1 ') 
9 
8 
7 
,J 

4 

2 
1 

PEEK CHR$(PEEK) 
1 45 

:3,:1 
170 
0 
1 20 
1 80 
40 
80 
49 
44 

49 
4 1  
1 96 
4,3 
80 
50 
44 
85 
5(1 
4 1  
44 
6? 
90 
:3 
44 
1 92 
58 
1 45 
0 
0 
0 

I� 

p 
1 

IJ 
1 
) 

T 

p 
2 
IJ 
2 

C z 

p 
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7852 
7787 
7788 
7789 
7790 
7791 
7792 
7793 
7794 
7795 
7796 
7797 
7798 
7799 
7:300 
7801 
78k'.12 
7803 
7:304 
7805 
7806 
7:307 
7:308 
7809 
78 1 0  
78 1 1  
78 1 2  
78 1 3  
78 1 4  
78 1 5  
78 1 6  
78 1 7  
78 1 :3 
78 19  
7820 
782 1 

0 

�� 
66 
65 
64 
6:3 
62 
6 1  
60 
59 
58 
57 
56 
r.r. -.J.J 

54 
5:3 
52 
5 1  
5 0  
49 
48 
47 
46 
45 
44 
43 
42 
4 1  
4 0  
39 
:38 
37 
36 
:35 
:34 

Changing the array names 

69 
67 
9i21 
4,3 
49 
48 
4 1  
58 
1 45 
0 
30 
144 
0 
1 1 0  
1 79 
40 
7 1  
49 
44 
69 
49 
4 1  
1 %  
40 
7 1  
50 
44 
69 
50 
4 1  
44 
t,,· 

90 
44 
7 1  
58 

E 
C 
z 

G 
1 

E 
1 

T 
( 
G 
2 

E 
2 

I' 

z 

Now try POKING location 7843 with different numbers (as direct 
commands) and then LISTing line 120 
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1 20 PUT( P 1 , IJ 1 )-( P2 , U2 ) , CA , NOT , RE 
TURt·l 

Look closely and you will see that the array name used in the PUT 
command is now CA instead of CZ! (65 is the ASCII code for A). 

POKE 784:3 , 66 

will produce: 
1 20 PUH P l ,  Ul )-( P2,  U2 ) ,  CB,  NOT , RE 
TURt• 

You can also POKE the same place by defining it in terms of a negative 
offset from the end of program marker. The offset for 7843 is - 9. 

POKE EN-9 ., 67 
gives 
1 2(< PUT( P l ,  Ul )-( P2, U2 ) ,  cc , t·lOT , RE 
Tuni 

The offsets for Z in the DIM and GET lines are - 67 and - 37, 
respectively. 

The absolute value of the end of program marker will-change if you alter 
the length of the program but if you define the position you want to POKE 
as an offset from this then you will always produce the correct result pro· 
vided that you do not alter the program after your key point. This is the 
reason we put these lines at the end of the program. No matter how much 
you add before them the offset from the end will always be correct. Even if 
you RENUM to change the program line numbers it will work. Another 
very important factor is that the POKE can also be made from within the 
program. Add this line, RUN and LIST. 

:30 POKE EN-9, 68 
gives 
120 PUT( P l ,  U l  )-( P2 ., U2 ), CD,  tKIT , RE 
TURN 

So now we can reach the parts other methods cannot reach and modify 
our program as it is actually running how can we apply this in practice? 
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What can I POKE 
POKEing around in your program is not a particularly dangerous 
occupation. The worst that can happen is that the system crashes and you 
lose your program, but perhaps you'd better CSA VE a copy now if you like 
to POKE at random. The most straightforward way to apply this POKE 
idea to dealing with GETting and PUTting characters would seem to be to 
use the actual character in the array name. Unfortunately life is not quite 
that simple as many of the characters have other meanings when in a pro­
gram line. For example the colon (:) is used to separate commands. 

Think back to what is normally a valid name for a variable and you will 
know which characters you can and cannot use. One or two characters are 
allowed, the first one must be an upper case (capital) letter, and the second 
can be a letter or a number. If you use only one character to define the array 
then you are limited to 26 different arrays. On the other hand with a letter 
followed by a number you can have 26*10 = 260 arrays different arrays, 
and with two letters another 26*26 = 676 which gives a total so large that 
there should be no difficulty in making enough arrays for all the characters 
you might need (even if you do nothing but design characters for the rest of 
your life!) 

Rather than getting into discussions on the best way to code each cha­
racter we will just give you the listing below which contains a straight­
forward modification which changes the array name for the characters A 
to Z, as an example, and we leave the rest to you. The reduction in the 
memory requirement is dramatic as the whole program can now be fitted in 
well under lK. Don't forget that you can also POKE the 'action' of the 
PUT command in the same way to give global changes in the way the array 
affects the screen. 
1 EN=PEEK( 27 ):t.256+PEEK( 28 ) 
10 Pt10DE 4 ., 1 • SCREEH1 .• 0 • PCLS1 • COL 
OR0 , 1 • CLOADM"MCHAR2" 
15 FOR N=48 TO 5? • POKE EH-9, t·l • GO 
SUB 2000 • NE><T t·l 
1 6  FOR N=65 TO 90 • POKE EH-9, fl • GO 
SUB 2000 • NEXT N • D I M  BL0:: 1 )  
40 :i<=l : S=7 : A::::5 : 8=7 
50 FOR N=48 TO 57 • POKE Et,-22, t, • G 
OSUB 1 900 • '.�=X+S8 • NE><T t, 
55 FOR N=65 TO 90 • POKE EH-22 ., fl • G 
OSUB 1 900 • X=X+S • NEXT N 
500 PCLS • �:=2 • Y=0 • S=6 • T=8 • :,:s=2 • :,:E 
=253 • YS=0 • 'lE= 1 9 1  
5 1 0  C$= 1NKEY$ • PUT< :,,: ,  Y )-( X+A, 't'+B ) 
�. BL , NOT • PUT( X, Y )-( X+A , 'l+B ), BL ., t,O 
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T • I F C$= " "  THEN 5 1 0  ELSE IF  C$=" 
�· THEN 1 620 ELSE C=ASC( C$ ) • I F C 
< 48 OR C:>57 THEN IF C<65 OR C>91  

THEN 1 500 
520 POKE Et,-50, C , GOSUB 1 800 
530 IF FL= l THEt, PUTC� . '0-( X+A, Y 
+B+l ) , BL , NOT 
540 X=X+S • IF X>XE THEN X=l • Y=\'+T 
• IF Y >YE THEN 1 6 1 0  
550 GOTO 5 1 0  
1 500 IF  C=:32 THEN PUT( �;, '0--'.X+A, 
V+B ) ., BL, PRESET , X=X+Q , GOTO 5 1 0  
1 5 1 0  IF  C=8 THEN �:=x-:3 , GOTO 1 560 
1 520 IF  C=9 THEfJ )s=X+S , ,�OTO 1 560 
1 530 IF C=94 THEN Y='t'-T • GOTO 156 
0 
1 540 IF C=10 THEN 't=\'+T • GOTO 1 56 
0 
1 550 GOTO 51€1  
1 560 IF  X< :�s THEN X=X:3 
1 570 I F  ),; >>(E THEt, :�=:,,:s , Y='t'+ T 
1 580 IF Y<YS THE� Y=YS 
1 590 IF Y>YE THEt, Y='l-T 
1 600 GOTO 5 10 
1 620 IF FL=l THEN FL=0 • GOTO 5 1 0  
ELSE FL=l • GOT05 1 0  
1 800 PUTC X , 'l )-( X+A, Y+B ) , CT, PSET • 
RETURt, 
1 90(1 GET< X ., Y )-( :�+A ,  'f+B ), CZ, G ,  RET 
URN 
2000 D I M  CZ( 1 ) , RETURt·i 
Hidden graphics modes 
The Video Display Generator chip used in the Dragon is a general purpose 
device which is also capable of producing extra display modes which are 
not available through Microsoft Colour BASIC. However to be able to 

work in these modes you must take direct control of the VDG, which 
means life gets complicated and you must learn how the various modes 
operate. 

Semigraphics 
The low-resolution graphics display available through BASIC is actually 
semigraphics mode 4, in which each character position of the text display is 
divided into 4 elements (Figure 18.1), and each character position takes up 
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one byte. There are three parts to this byte. The first bit is 1, which indicates 
that this is a semigraphics mode, the next three bits code for the colour, and 
the last four bits indicate whether each element is on or off. Since the 
colour code can only be set for the whole character position you cannot set 
different elements to different colours. 

Figure 18.1 
s: 1: t1 I G R A P H  I C S: n o  D E  4 

L 8  

L 1 

C O L O U R  O t-l  O F F  

This mode is set up automatically by the BASIC interpreter when you are 
using the text screen but the other semigraphics modes can only be 
obtained by POKEing to certain addresses. Even when these different 
modes have been set up in this way you can only alter the screen display by 
POKEing to screen memory (or using machine code) and in practice this 
means that these modes are rather fiddly to use. Details of the necessary 
POK.Es are given in the examples below. 

Semigraphics mode 6 
Semigraphics mode 6 divides each character position into six elements and 
uses the same amount of memory as semigraphics mode 4 (Figure 18.2). 
The first bit is set to indicate semigraphics, and only the second bit is used 
to code for colour, so that only two colours can be indicated. The rest of the 
bits indicate on/off status and only one colour can be used in each cha­
racter position. The colour set is either blue/red (if bit 4 of 65314 is set) or 
magenta/orange (if bit4 of 65314 is 0). This mode is not particularly useful 
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but the following demonstration shows it filling the screen with each of the 
graphics characters in turn. 
10 POKE 65314, PEEK( 653 14 )+16 
2(1 F'Ol<E 65472, �3 = POl<E 65474., 0 :  F'OK 
E 65476 ) 0  
:30 GOSUB 1 �:1(1 
40 POKE 65314, PEEK( 65314 )+24 
50 GOSUB 10[1 
60 GOTO 6121 
100 FOR CH=128 TO 255 
110 FOR SC=1024 TO 1535 
120 POKE SC , CH 
130 t·lE:•<T SC .. CH 
140 RETURt� 

Figure 18.2 

S E t1 I ,:; �: A P H  I C S  t1 0 D E  E: 

L 5  L •l 

L 3  L 2  

L 1  L O  

I I c o  I L.. 
'--r-' 

C O L  O U �: O t·l O F F  

Semigraphics modes 8, 12 and 24 

L O  

Semigraphics modes 8, 12 and 24 are more interesting. They give you con­
trol of smaller elements (64*64, 64*96, and 64* 192 pixels, respectively) and 
allow you to use all eight colours in the same character position. They also 
include normal text in the display (something which of course you cannot 
normally do in the BASIC hi-res modes). In each case the character posi­
tion is divided into 'N/2' rows of two elements (Figures 18.3- 18.5) and 
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any of the eight colours can be specified for each row. However as one byte 
is used to code for each row more memory is needed (2-6K). In all these 
bytes the first bit is set to 1, the next three used to code for colour, and the 
last four to indicate on/off status. The following demonstration sets pixels 
to random colours in each mode to show the degrees of resolution availa­
ble. 

1 0  CLS8 • PMODE 4 , l • PCLS 1 
20 POKE 65472 , 0 • POKE 65475., 1 • POK 
E 65476, 0 • H=63 • GOSUB 100 
30 POKE 65472, 0 • POKE 65474 , 0 • POK 
E 65477 , 1 • H=95 • GOSU8 1 00 
40 POKE 65472 , 0 • POKE 65475 , l • POK 
E 65477, 1 • H= 19 1  • GOSUB 100 
50 GOTO 50 
100 FOR Ltl" 1 TO H 
1 10 FOR CL=! TO 3 1  
1 20 POKE 1 024+Lt·U'.32+CL, RtJ[l( 1 27 )+ 
1 28 
130 tlEXT CL,  U1 
300 CLS8 · PCLS 1 • RETURt·l 

Figure 18.3 
:S E f1 I G f. A P H  I C S  f1 0 D E  6 

L 7  L 6  

L 5  L i  

L 3  L 2  

L 1 L O  
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Figure 18.4 

S E r-l ! G R A .P H I C S 11 0 D E  1 2 

L 1 1 L 1  0 
L 8  L S  
L 7  L 6  
L 5  L 4  
l.. 3  L 2  
L 1 L O  

� :.,  r. 1 
1 C 2  C l  c o  L 8  L 8  
1 C 2  C l  c o  L 7  L B  
1 C 2  C 1  c o  L 5  L 4  
1 C 2  C l  c o  L S  L 2  
1 ,-:2 C 1  ,_: o I 1 I n 

- I C u L O U R  O H  O F F  

CLS8, PMODE 4,1 and PCLSI are included as a convenient way of 
wiping the text screen and the first four pages of video memory clear before 
starting, and between modes, as ihere is no built-in screen-clearing routine 
for these non-implemented modes. If you use these modes you can have. 
eight colours in 'hi-resolution' but you will need to do a lot of planning to 
get your display correct without all those Useful graphics commands 
available in Microsoft Colar BASIC. 

Including text 

The normal text is generated within the VDG when a number less than 128 
is received but to put this text on the screen in these special modes you must 
send the character code repeatedly. The number of repeats is the same as 
the number of the semigraphics mode, with a horizontal slice of the cha­
racter being sent at each repeat. If you add these modifications each mode 
will be labelled. The numbers are inverted as the screen codes are not the 
same as ·the ASCII codes (as explained earlier). 
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Figure 18.5 

1 C2 
1 C 2  
1 C 2  
1 C 2  
1 C 2  
1 C d  
1 C: 2 
1 c:,,  
1 C 2  
r C 2  

S E M I G R R P H ! C S M O D E  2 �  

C l  
C 1  
C 1  
C 1  
C 1 
C l  
C 1  
[: 1 
C 1  
C l  
C 1  

Ur  
L 1 ,3 
L 1 7 
L 1  5 
L 1 8 
L 1 1  
L 9  

lJ 
( ·3 t l 
r o  c o  
c o  

c o  

c o  

1_: o 
c o  

1- 0 c o  
c o  c o  

l 2 :� 
L 2 1  
L 1  ::1 
L 1  7 
L 1  5 

L 1  :� 

l 2 ;i  
L 2 0  
L 1  e 
L 1 8 

L 1  1 
L 1 d 

L 2 2  
L 2 0  
L 1 8 
L 1 8 
L 1  4 
L 1 2 
L 1 0 
L 8  

[ �  
I ..-1 

t o  

L 1  1 
l 9 
L 7  
L 5  
L :::: 

L 1 
L B 
L 8  
L 1  
L 2  

0 

.J.._ 1 -�i- -t 1 c o  L 1 Lei-
- -
L U L O U R  

-
O N  U F F  

H J  CLS8 • Pt·10DE 4 ., 1 • PCL,3 1 • M=255 • S 
T= 1 024 
20 POKE 654 72) 0 : POt<E 654 75 . ,  1 : POi< 
E 654 76 ., 0 • H=63 • R=8 • M$= "SEMI GRAPH 
! CS 8 " • GOSUB 1 00 
:30 POKE 65472 , 0 • POf<E 65474., 0 • POr'. 
E 65477, 1 H=95 • R= 1 2  • t•1$= " SEM I GRAP 
H ! CS: 1 2 "  • GOSUB 1 00 
4(1 POKE 654 72 , 0 • POKE 654 7!5 ., 1 • F'Or'. 
E 65477, 1 • H= 1 9 1  • R=24 • M$= " SEM i GF:A 
PHI CS 24"  • GOSUB 1 0(1 
200 C0•0 • FOR N=l TO LEN( M$ ) • M•AS 
U M W$( M$, t·L 1 :,::, 
2 1 0  FOR CH• ! TO Rt 1 6  STEP :32 
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220 POKE :;T +CH+CO, M 
230 t·!EXT CH , CO=CO+ 1 , NE:1T tl 
24t1 SOUHC• 1 ., 1 6  

True graphics 
Three extra true graphics modes can also be obtained with suitable POKEs. 

64 x 64 four colour mode (lK video memory) 
64 x 128 two colour mode (IK video memory) 
64 x 128 four colour mode (2K vi_deo memofY) 

These are all of lower resolution than the PMODEs available through 
BASIC and as they are really of interest only we have omitted details on 
setting them up. 
Calling machine code subroutines 
Machine code is the ultimate language of the microprocessor and even if 
you do not go to the extreme of writing programs entirely in machine code 
you can use subroutines written in it to improve your programs. We cannot 
even attempt to go into the details of 6809 code here, as that would take at 
least one whole book on its own (if you think that BASIC is complicated 
then you will soon realise that machine code is rather like ancient Sumarian 
hieroglyphics by comparison). We will therefore just explain how you can 
use machine code subroutines in your BASIC programs, and give a few 
examples of sound and graphics routines. All data is given in hexadecimal 
base. That may make things look even more complicated but if you want to 
get into machine code you are going to have to get used to it sometime, so 
you niight as well start now! 
CLEARing space 
First you need to reserve room in memory to store the machine code you 
write so that it cannot be obliterated by BASIC programs or variables. This 
is done with the CLEAR command, which is also used to reserve string 
space for BASIC programs. To reserve space for machine code a second 
parameter must be added, which limits the highest address that BASIC can 
use. 

Thus: 
1 0  CLEAR 2t10 

reserves 200 bytes for strings and: 

W CLER,: 200 , &H6t10t1 
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reserves 200 bytes for strings and the area above address &H6000 for 
machine code routines. 
Entering machine code routines 
If you are going to do much work with machine code then you should invest 
in an editor/assembler but in the meantime this little program will allow 
you to enter code quite painlessly. There is no need to type '&H' to indicate 
hexadecimal numbers as this is added automatically. (Assembler listings 
are also included for the fortunate). 
1 000 CLS , PR INT"START ADDRESS " ;  , r  
NPUT ST$ , ST=VAL( "&H"+ST$ ::O 
1 0 10  PRINT"START EtHERHlG DATA" 
1 020 PRitH HE,,:$( ST ) ;  , r nPUT A$ 
1030 POKE ST, \/AL( " &H"+A$ ) 
1040 ST=ST+ l 
1050 GOTO 1020 

One major difficulty with machine code is that there are no error- trap­
ping routines built in, so if you make a mistake entering the data the whole 
thing can quite easily crash. 
Simple sounds 
Sound is turned on by loading a byte to address &HFF23, and the tone 
sounded depends on the value loaded into &HFF20. The duration depends 
on a time delay which you build into the program. This simple routine just 
makes a single sound. When you have entered the numbers in the second 
column of Table 18.2 from address &H6000 With the loader program 
above you call it by EXECuting from the start address. You should be able 
to define up to I O separate machine code routines on the Dragon within the 
USR n function but, due to a bug in the ROM, USR O is always called no 
matter what number you specify. Where no parameters need to be passed 
to the routine this causes no problem, as you can simply EXECute the 
starting address of the routine to call it. 
1 00 EXEC&H6000 

If you RUN this BASIC program it will make a single sound and then 
report back with OK. If you add 30 GOTO 20 it will repeat until you press 
BREAK. Where you need to be able to pass parameters to a machine code 
routine the simplest thing is to EXECute it after POKEing values into it. 
The tone value used is stored at address &H6009, and the duration as a two 
byte number at addresses &H6006 and &H6007, so try experimenting by 
POKEing in different values. 
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eg 

20 POKE &H6007 , &HAF 

Table 18.2 

DISASSEMBLE 
6000 86 3F 
6002 87 FF 
6005 BE 00 
6008 C6 5F 
600A F? FF 
600[) 5C 
600E 26 FA 
6010 30 1 F  
60 12  26 F4 
601 4  39 

FROM=6000 T0=60 1 5  

23 
FF 

20 

LDA ll3F 
STA $FF23 
LDX ll00FF 
LDB ll5F 
STB $FF20 
!NCB 
BNE 
LEAX 
Bt�E 
RTS 

600A 
- 1 , X  
6008 

If you are too lazy to think of values then try 
20 POk:E &H6007 ., Rtm( ".,HFF ) 

although we warn you that it will sound a bit like morse code! 
If you add 

3�1 Pm;E &H6£109 , RND( &HFF ) 

it will sound a little more like the orchestra tuning up. 

Saving your routines 
The area of memory reserved for machine code is not saved by a normal 
BASIC program CSA VE so you must use CSA VEM and take into account 
the address and length of the program. For example this first routine can be 
saved by: 
CSA\/Et1 " sou-ncl " , &H6000 , &H601 4 , &H l4  

Sound effects 
Machine code allows you to make more interesting sounds as these can 
change tone very rapidly. For example the listing in Table 18.3 produces a 
'phaser' type sound. It is entered from &H6100. The BASIC routine below 
calls it whenever a key is pressed, but POKEs different values into it 
according to whether A or B is pressed to produce two different sounds. 
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20 I F  PEEK( 337> =255 THEil 20 ELSE 
I =PEEi(( 135 ) 

30 I F  I =65 THEN POKE8.H6001 ., FF EL 
SE IF I =66 THEN POKEl,H600L 3F EL 
SE 20 
40 EXEC&H61 00 
50 GOTO 20 

Table 18.3 

DISASSEMBLE FRot1=6100 T0=6 1 1 3  
6 100 8 6  3F LDA 113F 
6102 B7 FF 23 STA fFF23 
6 1 05 1F 89 TFR A , B  
6 107 F 7  FF 20 STB fFF20 
610A 5C INCB 
6 1 08 26 FA BNE 61 07 
610D 4C I NCA 
6 10E 2A 01 BPL 6 1 1 1  
6 1 1 0  4F CLRA 
61 1 1  20 F2 BRA 6 1 05 

Sound tables 
It is often useful to be able to set up a sequence of tones to be played, and 
these are best organised in a 'sound table' in memory. The program in 
Table 18.4 starts from&H6200and reads tone bytes from Table 18.5 which 
starts at &H6250 and continues to sound these in sequence until it finds a 
zero. Use the loader program to enter some values into this tab1e and listen 
to the effect (you will have all the space up to &H64FF available). To speed 
things up POKE a smaller value into &H6208. 
Inverting the text screen 
Normal and inverted characters on the text screen can easily be inter­
converted with the listing in Table 18.6 which makes an EOR (exclusive 
OR) of each character on the text screen with &H40. The BASIC program 
below will invert the screen every time a key is pressed thus alternating bet ­
ween the two forms. 

20 IS,.INKEYS • 1F I $= " "  THEtl 20 
30 EXEC8.H6500 
40 GOTO 20 
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D ISASSEMBLE 
6200 86 3F 
6202 B7 FF 
62f15 1 0  8E 
6209 8E 00 
620C E6 A0 
620.E C l  00 
62 10  27  13  
621 2  I F  98 
6214 F7 FF 
62 1 7  5C 
6218 26 FR 
621A !F 89 
62 1C  30 !F  
621E  26  F4  
6220 20 E7 
6222 39 

Table 18.5 
SOUt�[, TABLE 

&H 

6250 A3 
625 1 32 
6252 A::: 
625:3 37 
6254 84 
6255 56 
6256 25 
5257 89 
5258 FF 
6259 85 
6260 00 
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FROM=6200 T0=6223 
LDA 113F 

23 STA $FF23 
62 50 LC>Y 116250 
80 LOX 110080 

LOB , Y+ 
CMPB 1100 
BEQ 6225 
TFR B , A  

20 STB $FF20 
INCB 
BNE 62 14  
TFR A , B 
LEAX - L X  
Bt!E 6214 
BRA 6209 
RTS 

No doubt you will be impressed by the speed of this routine which is 
virtually instantaneous. If you want to invert only part of the screen change 
the two byte start and end address values in &H6501/&H6502 and 
&H650A/&650B, respectively. For example if you POKE &H650A with 
&HOS then only the top half of the screen will invert. 
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Table 18.6 

DISASSEMBLE FROM=6500 T0=650F 
6500 SE 04 00 LDX *0400 
6503 A6 84 LDA , X  
6505 88 40 EORA *40 
6507 A7 80 STA , X+ 
6509 BC 06 00 CMPX *0600 
650C 25 F5 BCS 6503 
650E 39 RTS 

Partial PCLS 

The routine in Table 18.7 allows you to fill certain bytes of the hi-res 
graphics screens with any number. The main use is in clearing parts of the 
screen or setting up a particular pattern. The routine places the values in 
&H6601 and &H6603 into consecutive bytes of the screen. This is particµ­
larly fast as it is done in one movement by treating the 8 bit A and B reg­
isters as a single 16 bit D register. The start address of the area to be filled is 
at &H6605/&H6606 and the end address at &H660A/&H660B. 

20 PMODE 3 ,  1 ,  SCREEN 1 ,  0 
30 EXEC&H6600 
40 GOTO 40 

Table 18.7 

�i��Sij�M�bE FROl1=6600
Li�=66i�0 

6602 C6 55 LDB 
6604 BE 06 00 LDX 
6607 ED 8 1  STD 
6609 BC 1 7 FF CMP>i 
660C 25 F9 BCS 
660E 39 RTS 

#55 
*0600 
, X++ 
* 1 7FF 
6607 

If zeros are POKEd into &H6601 and &H6603 the top three quarters of 
the screen will be cleared as for PCLS I, and if &HFF is POKEd the effect 
will be as PCLS 4. If &H6601 is POKEd with zero and &H6603 with &HFF 
the result is red and green stripes. Experiment with other values remember­
ing that each screen point is controlled by a pair of bits in PMODE 3. 

248 



Chapter 18 Beyond BASIC 

Scrolling 
Although the text screen scrolls upwards automaticalJy when the PRINT 
position reaches the bottom no scrOlling of the hi·res screen is provided in 
Color Basic. The listing in Table 18.8 provides upward scrolling of the 
screen, and the routine in Table 18.9 provides a similar downward effect. 
The overall effect depends on the values POKEd into tables stored at 
&H6740 and &H6840, respectively. These values can be stored as DATA 
and POKEd in when required. The example below gives smooth control 
over the up and down motion of a floating circle with the up and down 
cursor keys. 

Table 18.8 

DISASSEMBLE FROM=6700 TQz671 6  
6700 F C  67 40 LDD 56740 
6703 10 BE 67 42 LOY $6742 
6707 FE 67 44 LOU $6744 
670A 4C INCA 
6708 AE A l  LOX , V++ 
6700 AF Cl  STX , U++ 
670F 5A OECB 
6710 26 F9 BNE 670B 
6712 4A OECA 
6713 26 F6 BNE 670B 
6715 39 RTS 

Table 18.9 

�,§�S��M�,E
9�ROM=6750

L&8=67i�790 
6753 10  BE 67 92 LOY $6792 
6757 FE 67 94 LOU $6794 
675A 4C INCA 
675B AE A3 LOX 
6750 AF C3 STX 
675F 5A OECB 
6760 26 F9 BNE 
6762 4A OECA 
6763 26 F6 BNE 
6765 39 RTS 

, --v 
, --u 

675B 

6758 

249 



Advanced Sound and Graphics for the Dragon Computer 

10  DATA 02, F0, 06, 1 0 ,  06, 00,  02., Fli:1 ,  
08 , EF , 08 , FF 
20 FOR N=&H6?40 TO &H6?45 , READ A 
$ '  POKE N, VAL< "&H " +A$ :, ,  NEXT fl 
30 FOR fl=&H6850 TO &H6855 , READ A 
$ , POKE N, VAL-: " &H"  +A$ :, , t!E;,:T t, 
40 PMODE 0 , 1 , SCREEN 1 , 0 , PCLS 
50 C IRCLE( 1 28,  96 :,, 10  
60 I F  PEEK( 33?,=255 THEt, 61i:1 
?0 I F  PEEK( 1 :35 )=94 mm EXEC�,H6? 
00 
80 IF PEEK( 135 )= 1 0  THEt, E:<EC8,H68 
00 
90 GOTO 60 
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Other titles from Sunshine 

THE WORKING SPECTRUM 

David Lawrence 0 946408 00 9 £5.95 

THE WORKING DRAGON 32 

David Lawrence 0 946408 01 7 £5.95 

THE WORKING COMMODORE 64 

David Lawrence 0 946408 02 5 £5.95 

DRAGON 32 GAMES MASTER 

Keith Brain/Steven Brain 0 946408 03 03 

FUNCTIONAL FORTH for the BBC Computer 

Boris Allan 0 946408 04 I £5.95 

£5.95 

COMMODORE 64 MACHINE CODE MASTER 

David Lawrence 0 946408 05 X £6.95 

SPECTRUM ADVENTURES 

Tony Bridge and Roy Carnell 

THE DRAGON TRAINER 

Brian Lloyd 0 946408 09 2 

0 946408 07 6 

£5.95 

£5.95 



Sunshine also publishes 
POPULAR COMPUTING WEEKLY 
The first weekly magazine for home computer users. Each copy contains 
Top 10 charts of the best-selling software and books and up-to-the-minute 
details of the latest games. Other features in the magazine include regular 
hardware and software reviews. programming hints, computer swap, 
adventure corner and pages of listings for the Spectrum, Dragon, -BBC, 
Vic 20 and 64, ZX 81 and other popular micros. Only 35p a week, a year's 
subscription costs £19.95 (£9.98 for six months) in the UK and £3'n40 
(£18.70 for six months) overseas. 
DRAGON USER 
The monthly magazine for all users of Dragon microcomputers. Each issue 
contains reviews of software and peripherals, programming advice for 
beginners and advanced users, program listings, a technical advisory 
service and all ihe latest news related to the Dragon. A year's subscription 
(12 issues) costs £8.00 in the UK and £14.00 overseas. 
For further information contact: 
Sunshine 
12- 13 Little Newport Street 
London WC2R 3LD 
01-734 3454 

Printed in Ena]and by Commercial Colour Praf, London E. 7. 
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