(12288/64). The next block of data is for the
explosion, sprite 1. If we set the pointer in location
2041 to 193, then the data must start at 12352,
These are the values we are using:

Sprite Number Iy S [ES (E —
Sorite Pointer 192 193 194 195
63 Bytes Of 12788 12357 12416 12480
Sprite Data to ta o o
12350 12414 12478 12542

Notice that one byte remains unused at the end of
each block of sprite data. The parts of the program
listing that read the sprite data of memory and
specify the sprite pointers are contained in lines
2000 to 2210.

MANIPULATING SPRITES

The Video Control (VIC) chip has several special
registers that are used to control sprites. The first
location of the VIC chipis 53248 and it is simpler
for our program to describe the locations of all the
other registers as relative to this. If we let V=53248,
the next location of the VIC chip, 53249, can be
termed Y+1 and so on. V should be defined, with
other variables, at an early stage (see line 100),

The colour of each sprite is set by POKEing a
colour code number (in the range 0 to 15) into a
special register. Each of the eight sprites has its
own colour register; these run from V+39 to V+46.
For example, to colour the ship black we simply
POKE the colour code @ into location V+39. The
other sprites can be coloured in the same way (see
lines 2220 to 2250).

Positioning sprites on the screen will be
discussed in greater detail in the next instalment.
For now it is sufficient to know that the x co-
ordinate of sprite 0 is held in location V, the y co-
ordinate for sprite (0 is held in location V41 ; the x
and y co-ordinates for sprite 1 are held in V+2 and
V+3 respectively, and so on up to location Y+15
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V+29, which is easier to use than the other registers
we have discussed. Instead of using eight different
registers to control the attributes of each of the
eight sprites, all that is required is to switch the
function on or off. Therefore only one bit within
the register is required to control the horizontal
expansion for each sprite. If a sprite is fo be
expanded horizontally, the corresponding bit in
the V+29 register must be set to 1. The following
table shows the POKE required to expand all the
four sprites we have defined:

Sprite

Number 718 |8 4|32 5|0

Contents

0f Y+29 0 0'6 .11 1 1T 1] =15 detimal)

Expansion in the vertical direction is controlled by
V+23. The explosion, sprite 1, is expanded
vertically and horizontally, thus doubling its size
(see lines 2290 to 2310).

Our final task is to turn the required sprites on.
A single bit in the VIC chip register, V+21, is used
to switch each sprite on or off. In the Subhunter
game only the ship and the sub are initially turned
on (lines 2310 to 2360).

Once you have typed all of the listing in, you
should test that the sprite data has been read
correctly. To do this, run the program and break
into it using RUN or STOP when the timer appears
at the top of the screen. Entering the following
statements, without line numbers, will position
and display all four sprites created by the routine.

POKEY, 160 (Ship's co-ordinate)

FOKEV+Z 240 {Explosion’sxand y
POKEV+3,10D co-ordinaies)

POKEV-4,160: (Depth charge's
POKEV+5 100 x and y co-ordinates)

POKEY+E,100
POKEV+7, 100
POKEV+21 15

(Submarine’s xand y
co-ordinatas)
(Turns on sprites G- 3

[
ke

e

I
2

ki

| REMFseC 4 GEEFHICS i is= st
0 CFE 85,6 POKE: R85 0LF
PREM LIWSER SEMTOP

OB rmEed g oF i) so=i

Lin GOsus joan

tREM SCREENSETURP 1see piiT
L0 GSuas 2040

REM SPRITE CRESTIOH

2000 AN« s e EEATTE: CREAT | H==#
203 FEMss FEEaf Oel5 BaTe
2030°F0E- | rl22g8 TO L2350
20807 REST A PCHE 1 G eER
EOS0 FeHes SEAD EXE O RTa
207 " 0yt
2080 BERD S POKE oathE=] 1
20100 FEMF+ BEAD CHRG [DaTd
SFI0L AR Feladle 0 1adrs
ZeEn FESD ArPOKE | &MERT |
ZLA0;) pEM s RESD OB DTA
A0SR T= 2R T rASdl
SLAG RESND AiPOME DimiNERT ¢
SiE0- &Eraw ZET POIMIERS B
EUTLFORE FOAD. IFEIAOME - Foag |
3IROHE 04T, | R4 POME

TOR I=L3E%2 TO

E W3S 0 ePOKE Wedd, b

FOKE 91+dl s FORE WadZ g

REMMe IMIT SHIT CODRDS ==

FETR POEE Lia | ZdExNp=Ean

1 RERMEs EXFANE SFRITEL

20 POKE We 3w 15 FOKE e 2o =2
EEMwe TN 00 SPRLIES ==

TR PGEE WER L9

I  RETURM

003 REMR® SHiE DaT= “e
0L Bsta . G0 0,000 8 00,0, 8
020 DATS B, T EE.0L0 PR

1FE
030 pATA O P2IO 0T E2E 10 )
22510

slad BATA FERAG] JSE, | s

M= s

[ L LS O e T T I B o . T
255 PNl 2AN

ERANPSNA LRT CERT RN 2T
R i S 2hE

SOF0-ERMTE DL 000 g, 6
SLO0 REMe EXFLAIE  DATH -

Ty B OO e
4 o veE
38,01 5,15 L

SLEO BATe 5203070, 008051, 0y
WeFa, pad, i

el DaTa B4 900,78, 0D 0
Y205 PEMes TEPTH CHED Chle ==
S210 Gy 9,0, 0 B0 0, T
LI S B

GERU DATR D00 F R B
D2 I A 32,0

A2E0 a0, 0 B R0, 0
ol DATA-Z G, F Z.8,0 2,
<y

S25 DeTh Ol b0, 0.0.
AEA0 DATA Bed 0. 00,0, 0,
£30MF REMEe LUBMARTE (T
AFL0

02
SR50 - DATE R, B 0 e | Fi R
SEI0 DATS 0,32, 00, 28,
dIA DT & [ 18d LR, PeSLE
=250 haTa 237,255, 299, LEr,

=3 SR e L=

Dol 8,0 o0 d . 0,0,
]

(see lines 2260 to 2280), B i, Ta
Sprites can be expanded horizontally, If the program stops with an ‘OUT OF DATAERROR” =iz~ " ' *
vertically, or in both directions, by a factor of two.  message, check how many numbers there are in 00000 07
The ship and sub sprites may seem rather the DATA statements. There should be 63 for each
squashed horizontally, but we will now expand  sprite. If the program crashes and the keyboard
them to twice their original length. In fact all four fails to respond, make sure that V has been
sprites will be expanded horizontally. The VIC  declared in line 100. It is always a good idea to
chip register controlling horizontal expansion is  SAVE your program before running it.
DEPTH CHARGES - 2 1 2 3 SUBMARINE - SPRITE 3 1 2 3
1 2 3 ~ 5 e 1 ? 3 — 7 51
WEEATZIRE 4 P U DIBAPBA S T u PBEAIIGE & T v T 1286432166 & 2 u 23R4 37168 4 zquasasgj_ng,_q_;mu E |
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