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Leltters
to tlhe
ITAhitor

* This question and answer page is
provided to help you. So send me some
questions. Remember that you can ask
about software or programming.

NOTES from the Editor

Please send tapes rather than listings of your programs as some of them are very very long
and [ don’t have enough time to type the whole lot in just to see if I will put it in the magazine!

The high score table is no longer in existence, so sorry to all those people who sent in
photographs of the screen. However Andrew Kerr reached level 6 of “Droll” and sent in the
messages for completing each level ...

Level 1 - “Congratulations! Being a hero isn't easy. But your troubles are only beginning.”
Level 2 - “Incredible! You've won the battle. But the war isn't over yel.”

Level 3 - “Totally wow! Your skills are amazing. But your days may be numbered.”
Level 4 - “Super duper! Few have travelled this far. Is this the end of the line for you?”
Level 5 - “Victorious! And they all lived happily ever after or did they?”

Servicing of SEGA Computers

If you know of a company or private person who is servicing SEGA Computer's could
you send in a contact name and address so that we can inform all our members.

At present Andrew at Poseidon Software repairs computers at $15 per hour. So you can
send your computer to Andrew care of Poseidon Software, if it can't be service anywhere
else.

Lately I have also been servicing computers in Auckland so give me a call if your
computer packs up and I'll have a look at it ... no guarantees that I can fix it though.

Continued on next page
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Circuit Diagrams
I have copies of the Main Computer and Disk Drive circuit diagrams which are readable,

so give me acall if you want a copy. If you have a good quality copy then please send a copy
to me!

Dear Editor,

(a) What has happened regarding the game “Gun Fury”, it was to take up the side of one disk.
Is it still being worked on or has it been scrapped?

(b) Is there a tape to disk transfer program available for transferring games on tape to disk?
Rodney Jerram, Tauranga

Editors reply,

(a) Geoff at Poseidon Software has a half finished version of the game, but the writer of “Gun
Fury™ has now sold is SEGA and therefore will not finish it.

(b) Sorry 10 say there is nothing that while transfer tape games to disk. I have converted quite
a few games to disk, by including a copy of Cartridge Basic on the disk (so you don't have
to change any ROM calls) and modifying the loader to load off disk. I can't really explain
how to do this in the magazine (it's just like explaining how to pirate software), but I might
be able to arrange a way in which your cassette programs can be upgraded to disk versions.

Dear Editor,

(a) Can you save screens on disk

(b) Can you do a section explaining the third and fourth screens of the SEGA

Jason Fanning, Invercargill

Editors reply,

(a) There is only one easy way 1o save screens on disk. Saving a screen involves moving
the screen data from VRAM to RAM and then using a SAVEM command to save the data
to disk. To load a screen, you would use a LOADM command and then move the data from
RAM to VRAM. This takes up heaps of memory at 12K per screen, so you need to set aside
a 12K area where the screen can be stored such as #C000.

From VRAM to RAM From RAM to YRAM

START 210004 LD HL,#C000 START 210004 LD HL, #C000
AF XOR A AF XOR A
D3BF QUT (#BF),A D3BF OUT (#BF),A
D3BF OUT (#BF),A IE40 LD A, 64
01BEGO LD BC,#BE D3BF OUT (4BF),A
1618 LD D,24 01BEDD LD BC,#BE

LOGE EDAZ INI 1618 LD D,24
20FC JR NZ,LOOP LOOP EDA3 OUTI
15 DEC D 20FC JR NZ,LOCP
20F9 JR NZ,LOOP 15 DEC D
RET 20F9 JR NZ,LOOF

RET

(b) In the next issue I will explainhow to use the other two screens in the machine code hints
and tips section, A
Sorry couldn’t fit in all the letters that arrived.
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EDITORIAL

Sorry that this issue has arrived so late, but I have been very busy
with a number of other commitments (including university) and there
hasn't been much time for writing programs and articles for the
magazine.

[ was unable to complete “Compressed pictures” for this issue of the
magazine and it will most likely appear in the nextissue. In place of this
I have devoted the majority of this magazine to machine code
programming. It includes a bit for learners and some more information
for advanced programmers - some of that stuff I've been promising.

Hopefully I can get the Auckland SEGA User Club up and running
again this month, so if your interested see the next page. I will need a

lot of help and support to run the club and the magazine, so any
volunteers please contact me soon.

EDITOR: Michael Hadrup (noI don't look like Garfield)

If you're a Garfield fan, then see page 21 for the SEGA version of this picture.

(Whoops! it was supposed to be a mystery program ... we'll see who bothers to read
the Editorial page!)
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SEGA User Clubs about New Zealand

Do you belong to a User Club that 1s still up and running? If you do then send
in a contact name and address, so we can inform newer members of your club.
Remember there are still people buying new and second hand SEGA's who have
little knowledge about their computers and are looking for information via the
magazine and local user clubs
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Auckland SEGA User Club

At last, I have been able to advertise the start of the Auckland SEGA. User
Club once again, There has been a lot of discussion concerning starting the club
but as the advertisement was omitted from Poseidon Software's catalogue and
from the previous magazine the club is not yet up and running.

The club will meet once a month at Auckland Technical Institute in the city
(as this is central to everyone) at 7- 7:30pm and will continue no later than 10pm.
The day of the week will be determined when 1 have contacted all those
interested in attending the club.

The first club meeting will be an organisation discussion to determine what
format future meetings will follow. The general format of meetings will always
include “workshops™ at different levels catering for people leaming to use their
computer, programming in BASIC and programming in machine code.

Details of meetings will be provided in a separate Newsletter (one - two
pages only). Members attending will be asked to donate 80¢ (depending on the
number of members) to cover costs of running the club and printing the
ncwsletter.

The aim of the club will be to provide as much first hand knowledge as
possible concernig all aspects of SEGA Computers. If your interested in
attending the club then contact myself at the telephone number listied inside the
front cover. It may be possible to arrange “pooling™ of transport for anyone with
problems getting (o meetings.

A
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@ﬁﬁy By Steven Boland

REM 3-D CITY
REM By Steven Boland
REM of Auckland
REM Friday 15/1/1988
PATTERN C#48,"/08898A8C8BETO":PATTERN C#79,7708888888888 70"
GOTO 1130
GOsSUB 2140
MAGL : H5=0
SCu(:MI=0
GOSUB 1530
T¥=104:TY¥=130:MV=0
SPRITES, (TX,TY).0,9
IF XJ=1 THEN GOSUB 510
SOUNDO
IF MI=5 THEN 940

IF Mv=0 THEN BLINE (50,35)-(200,45),,BF:CURSOR57,38:COLOR]1:PRINT “Get

ady - *:G0TQ T80
REM
S1l=STICK(1l) :55=INKEYS
IF S55=CHRS(28)0ORS1=3 THEN TX=TX+8
TF E5=CHR$(29)0RS1=7 THEN TX=TX-8
35=CHRS (30)ORS1=1 THEN TY=TY-8
55=CHRS5({31)0ORS1=5 THEN TY=TY+8
IF TX<10 THEN TX=10
IF TX>240 THEN TX=240
IF TY<100 THEN TY=100
IF T¥>»178 THEN TY=178
SPRITES, (TX,TY).0,9
IF STRIG({1)>00RSS=CHRS(32Z) THEN 2380
REM
DV=INT (RND (1) *LE) : V=INT (RND (1) *LE) : FV=V-DV
IF SX+FV<100ORSX+Fv>240 THEN FV=-FV
SX=SX+FV:5Y=SY+LE
IF 5Y>133 THEN SP=48
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340 SPRITE&, (5X,5Y),5P,3
350 IF SY>178 THEN MV=0:MI=MI+1:BLINE (218,20)-(230,31),,BF;:CURSOR215,23:
COLOR1:PRINT MI:GOTO 140

360 IF XJ=1 THEN SQUND3,50,15:350=80-25

370 GOTO 180

380 SOUNDOC:SN=10000:S50UND4,3,15:FOR SH=4 TO 24 STEP 4
390 SPRITE4, (TH,TY),S5H,15

400 SOUND3, SN:SN=5N-1000:NEXT SH

410 IF TX<SX+8 AND TY<SY+8 AND TX+8>SX AND TY+8>SY THEN 440
420 SPRITE4, {TX,TY),Z28,15

430 sSCUNDO:GOTO 290

440 QUT &HTF,&HE4:FOR BB=&HFO0 TO &HFF:OUT&H7F,BB:FOR BC=1 TO 10:NEXT BC,B
B: SOUNDO

450 SPRITE4, (TX,TY),Z2B,15

460 IF SP=44 THEN SB=50

470 IF SP=4B THEN SB=25

480 BLINE {80,20)-(125,31),.BF

480 SC=5C+SB:CURSORS90, 23:COLOR1:PRINT 5C

500 Mv=0:G0TO 160

510 REM TUNE # 1

220 RESTCRE 590

530 READ K1

540 READ J1

520 IF Jl=-1 THEN 530

560 IF J1=-2 THEN SOUNDOD:RETURN

570 SOUND1,J1,15:FOR DE=1 TO Kl :NEXT

580 GOTO 540

330 DATA 25,370,466,370,554,370, 740

600 DATA -1,13,698,622,554,622

610 DATA 554,494, 466,494,466,415

620 DATA -1,25,370,-2

630 REM TUNE # 2

640 RESTORE 710

650 READ K2

660 READ J2

670 IF J2=-1 THEN 8650

680 IF J2=-2 THEN SOUNDO:RETURN

690 S0UND1,J2,15:50UND2,J2+5,15:FOR DE=1 TO KZ:NEXT
100 GOTO 660

710 DATA 40,392,-1,10,349,330

720 DATA 349,330,-1,20,294,330

730 DATA -1,40,349,30000

740 DATA 392,-1,10,466, 30000, 494

150 DATA -1,15,523,-2

760 SX=INT(RND{1)*100)+75:5¥=80

770 PSET (5X+8,5Y+8),3:FOR DE=1 TO 100:NEXT :PRESET (SX+8,5Y+8) :5P=36
180 50=2250:FOR SY=90 TO 46 STEP -LE

790 LG=LE/4

800 DV=INT (RND(l)*LG):V=INT (RND(l)*LG)

B0 FV=V-DV:S5X=SX+FV

B20 SPRITE®, (5X,5Y),5P,3

B30 IF XJ=1 THEN SCOUND1,50,15:50=50+100

B40 NEXT sSY :5P=40
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FOR S5Y=46 TO BB STEP LE

LG=LE/2

DV=INT(RND (1) *LG) :V=INT (RND (1) *LG)

FY=V-DV:SX=SX+FV

SPRITE®&, (SX,SY),5SP,3

IF XJ=1 THEN SOUND1,S0,15:50=50-100

NEXT SY :5P=44

CURSOR130, 38:COLOR1:PRINT CHR5(17):%GO!!!!*:CHRS (16)
MV=1:SOUNDO:GOTO 170

IF XJ=1 THEN GOSUB 630

SCREEN 1,1:CLS
BRINT "o * sk ks kkakk Ak kd khh R AR RS ER A AR A F Rk ke N AR BRNRNRY  SAME  OVER

AR R AR R A A AT R AT AT AT AR T AR TR R TR R TR TR N

CURSQRS, 5:PRINT "YQUR SCORE IS *

IF 5C>=HS THEN HS=SC:CURSOR1, 7:PRINT *WELL DONE YOU BET THE HI-SCORE
GOTC 1000
CURSOR1, 7:PRINT "YOU DIDN'T BEAT THE HI-SCORE"
CURSOR5,10:PRINT "PLAY AGARIN 2 (Y/N)"

CURSOR20, 5:PRINT SC

FOR TI=1 TO 10

CH$=INKEY#$

IF CH$="Y" THEN BEEP:GOTO 50

IF CH$="N" THEN BEEP:GOTC 1080

NEXT :CURSORZ20,5:PRINT * 2

FOR TI=1 TO 50:NEXT :GOTQ 1010

CURSOR15, 20:PRINT "BYE !":FOR DE=1 TO 250:NEXT DE:END
CHS=INKEY 3

IF CH$="Y" THEN CHw=l:RETURN

IF CH§="N" THEN CH=2:RETURN

GOTO 1090
SCREEN 1,1:COLDR15,1:CLS

PATTERN C#113, "FFFFFEFFFFFFFFFF”

PRINT” ggag gqq qgqq 9499 9499 9 q”
PRINT” q o s L - g g gg”
PRINT* ggg g9ga g9 g g g 9 999”7
PRINT” q g g 49 g 9 g™
PRINT” aqgq (e gqgqqg 999 g9 g ”
CURSORS, 6 :PRINT "INSTRUCTIONS 2 (Y/N)*

GOSUB 1090

ONCHGOTO 1380,1230

CURSOR6, 8:PRINT ”1 - EASY 9 - HARD":LE=1

CURSOR1,12:PRINT *PUSH FIRE BUTTON QR SPACE BAR WHEN"
CURSOR4,13:PRINT #“THE LEVEL YOU WANT IS SHOWN®
CURSOR1Z,10:PRINT "LEVEL : ":;LE

FOR DE=1 TO 25

IF INKEYS=CHRS (32)ORSTRIG(1)>0 THEN BEEP:BEEP:BEEP:GOTO 1330
NEXT DE

CURSORZ21, 10:PRINT * ¥
LE=LE+1:IF LE>9% THEN LE=l
GOTO 1280

REM

CURSOR10, 18:PRINT "50UND ON 2 (Y/N)}"

IF INKEYS="Y"” THEN BEEP:BEEP:XJ=1:GCTO 70
]



1360 IF INKEYS="N" THEN BEEP:BREEF:XJ=0:G0OTO 70

1370 GOTO 1350

1380 CLS:CURSOR1Z2,0:PRINT "INSTRUCTIONS" :PRINT

1390 PRINT "YOU HAVE BEEN ASSIGNED TO FIGHT” :PRINT *AGAINST AN INVASION O
F GREEN ALIENT":PRINT "SPACESHIPS 111 1%:PRINT

1400 PRINT "THEIR TASK IS TO DESTROY THE CITY.":PRINT "YOU HAVE TO SHOOT
DOWN AS MANY SHIPS”":PRINT "AS YOU CAN TO WIPE OUT THEIR FLEET.™:PRINT
1410 PRINT "SET IN THE FUTURE, THE ALIENS FLY*:PRINT "TOWARD YOU IN 5 STA
GES, THUS CREATING”:PRINT "A 3 DIMENSIONAL EFFECT. YOU CANNOT™

1420 PRINT "MOVE YOUR TARGET UNTIL THE ALIENS”:PRINT “HAVE TAKEN OFF.":FR
INT

1430 PRINT *"SCORING :— WHEN A SPACESHIP IS*:PRINT *ABOUT HALF WAY DOWN TH
E PLAYING™:PRINT ™ AREA, IT IS WORTH 530 Pts. ANY” :PRINT "FURTHER DOWN IT
IS5 WORTH 25 Pts.”

1440 PRINT:PRINT TAB(10);"PRESS ANY KEY"

1450 IF INKEYS5="" THEN 1450

1460 BEEP:CLS

1470 PRINT :PRINT "IF AN ALIEN REACHES THE BOTTOM OF THE”:PRINT "SCREEN T
HEN IT I5 COUNTED AS A MISS.":PRINT 75 MISSES AND YOUR GAME 15 OVER !”
1480 PRINT:PRINT TAR(10);"PRESS ANY KEY”

1490 IF INKEYS="" THEN 14850

1500 BEEP:GOTO 1230

1510 ExﬁIHT{RHD[l}*lUU}+TE:SYFED

1520 END

1530 SCREEN 2,2:COLOR1,1,,1:CL5

1540 X=0:¥Y=10:X¥=255:Y¥Y=191:E=1

1550 COLOR15,5, (0,0)-(255,49)

1560 FOR N=70 TO 0 STEP -10

1570 LINE (X,Y=-E)=-(XX.,¥Y-E),15

1580 E=INT(SIN(RAD(N))*10)

1580 Y=¥+E

1600 NEXT N

1610 COLOR1,1, (0,50)-(255,99),1

16§20 COLCR1,1, (0,101)~(255,191),1

1630 X=0:Y=100:XX=255:YY=191:E=1

1640 COLOR15,1

1650 FOR N=0 TO 70 STEP 10

1660 E=INT(SIN(RAD(N))*20)

1670 LINE (X,Y+E)-(XX,Y+E),11

1680 Y=Y+E

1690 NEXT N

1700 REM

1710 REM

1720 REM

1730 X=B0:Y=100:%XX=0:Y¥=181

1740 FOR U=0 TO B

1750 LINE (X,Y)—-{¥X,¥Y),1ll

1760 X=X+10:XX=XX+30

1770 NEXT U

1780 X=70:Y=100:XX=0:¥YY¥=160:E=5

1790 FOR U=0 TO 2

1800 LINE (X.,¥Y)-(XX,YY¥},11

1810 X=X=-10:YY=YY-20



1820 MEXT 0
1830 LINE (40,100)-(0,110),11
1840 X=170:¥=100:XX=255:YY=175:E=5
1850 FOR U=0 TO 2
1860 LINE (X,Y)-(XX,YY),11
1870 X=X+10:YY=YY-20
1880 NEXT U
1890 LINE (200,100)-(255,120),11
1900 LINE (220,100)-{255,110),11
1910 LINE (50,80)-(53,71),1:LINE =(57,71):LINE - (58,75} :LINE -(58,63) :LIN
E -({62,63):LINE -(62,75):LINE -(65,73)
1920 LINE (65,75)—-(68,73):LINE -{76,T3):LINE -(76,71):LINE ~(79,71) :LINE
-{79,61) : LINE -(82,55):LINE -(86,66) :LINE -(88&,77)
1930 LINE (86,77)-(87,75):LINE -(89,79):LINE -{89,81):LINE -(92,81) :LINE
-{92,77):LINE -({93,77):LINE -(93,74):LINE -{95,74)
1940 LINE (95,74)-(95,59):LINE -(100,59):LINE -(103,61):LINE -(103,68):LI
NE -(107,68):LINE - (108,69) :LINE ~-(108,73)
1950 LINE (108,73)~-(113,73):LINE -(113,68):LINE -(118B,68) :LINE -(118,52):
LINE -(125,52):LINE -(125,78):LINE -(129,76):LINE -(129,78)
1960 LINE (129,76)-(129,53):LINE -(135,53):LINE -(135,81)
1970 LINE (0,61)-{0,61):LINE -(3,69):LINE -(B,69):LINE -(8,63) :LINE ~{13,
62) :LINE —-{27,65) :LINE -(27,80):LINE -({33,80)
1980 LINE (33,80)-({33,78):LINE -(43,79):LINE -{49,78):LINE -(45,80) :LINE
- (50,80)
1990 LINE (135,80)-(140,75):LINE -(145,65):LINE -(150,65) :LINE -(150,75):
LINE -(155,75) :LINE -{155,70):LINE -(160,70)
2000 LINE (160,70)-(160,60):LINE -(165,60):LINE -(165,65):LINE ~(170,653]:
LINE -(170,70) :LINE -(179,69):LINE -{185,70)
2010 LINE (18%,70)-1{185,72):LINE - (186,72):LINE -(189,73):LINE -(193,63):
LINE -{193,67) :LINE -(195,67):LINE =-(185,66)
2020 LINE (195,66)-(198,66):LINE -{198,67):LINE - (204,67):LINE -(204,865):
LINE -(212,65) :LINE -{212,63):LINE -(216,63)
2030 LINE (216,63)-(216,68):LINE -(222,68) :LINE -(222,69) :LINE -(226,63):
LINE -(226,72):LINE -(228,72):LINE -(228,52)
2040 LINE (228,52)-(233,52}:LINE -(237,54) :LINE -(237,61) :LINE -(241,61):
LINE —{241,67}:LINE -(246,67):LINE —{246,61):LINE -(255,61):PAINT(0,55),8
2050 FOR I=0 TO 10
2060 X=INT(RND(1)*255)
2070 Y=INT(RND(1)*100)
2080 IF ¥<&l THEN 2070
2090 PSET (X,Y),B:NEXT
2100 BLINE (10,10)-(245,33),,BF
2110 CURSORS,12:COLCR1:PRINT CHRS(17):".uus o 100 YT o . S e #
2120 CURSOR10,23:PRINT * SCORE:":CHRS{16);SC;CHRS (17);” MISSES:”;CHRS(16
) MI
2130 RETURN
2140 RESTORE 2150:FOR P=0 TO S1:READ PS:PATTERN S#P,P5:NEXT P:RETURN
2150 DATA 000039202100012A,2A0100212039,00009C0464008054,54800084049C
2160 DATA 00003F2020202020,20202020203F,0000FC0404040404,0404040404FC
2170 DATA 0000001F10101010,101010101F,000000FB08080808,080B0B0OBFE
2180 DATA 000000000F0RO808,0R08080F,00000000F0101010,101010F0
2190 DATA 0000000000070404,040407,0000000000E02020,2020E0
2200 DATA DOOOOOQODOOOOO302,0203,000000000000C040,40C0
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2210 DATA 0000000000000001,01,0000000000000080, 80

2220 DATA 00,00,00,00

7730 REM EXPLOSION

2240 DATA FF,FF,FF,FF

2250 DATA 0000000000040607, 0604, 00000000002060E0, 6020

5760 DATA 00000D0DO101B151F,151810,000000000818A8FE, AB1BOE

2370 DATA OCO0040605048497F, 4849506040,000002060A1292FE, 0292040602

s50n DATA BOBOCOCOADSIBAFF, BRY1AOCOCDRORD,C1010303058951FF, D1890503030101

A
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Machine Code
Programming

By Michael Hadrup
N\ —

+ The third part of this course covers the more advanced topics of
stacks, jumping / calling and comparing.

The Stack

There is an area set aside in RAM for storing various pieces of information. Depending
on the situation this can be data you have stored there, or it may be information to help the
machine know what it's doing. You will see later that it is important that the stack Is
balanced (ie. in the right sequence) or the machine may become totally confused and crash.

The word “stack” means exactly what it sounds like! Imagine a stack of cardboard
boxes. Each box can be considered a memory location, so each has an address - but you can
only look into the top box easily. Therefore a box can only be added or removed to the top

of the stack.
This idea is more commonly described as LIFO -

#3B14 “Pushed" on top Last in, first out and the memory locations of the stack
are just like that. When you add something to the stack
=2 you “PUSH” it on the top. When you remove
something from the stack (the last thing you
“PUSHED" on) you “POP” it from the top of the stack.

The stack is actually a very peculiar beast, because it's stored
upside down in the SEGA (or any Z80 machine).

It was not designed this way to cause utter confusion, but in other computers the stack
always grows downwards and your program grows upwards allowing all the free memory
to sit in the middle with no restrictions on either stack or program size. BUT in the SEGA
the stack is allocated it's own fixed arca of RAM within the system variables.

i1



This means that the stack can only grow within this set aside area. (When using the
PAINT command which 1s a “stack based” program 1e. it uses the stack, on complicated
pictures you can get a 7 Stack overflow error” message. This 1s because the PAINT
command has used up all the stack arca and has been stopped before 1t starts destroying
other parts of the sysiem variables.

Stack area within the system variables

16K and 32K Cartridge SF-7000 (Disk Basic)
#8000  #B730-#BB2F #9800 #2800 #9F10-#AI0F §RI0F*
Ao Stack N N stack | A
Figures 3.1 and 3.2 * Yaries according to maximum files. See page 210 Disk Basic manual

As mentioned on the previous page the stack is actually stored upside down, so that the
start of the stack area 1s #8B2F or #A30F and it builds or grows downwards.

The stack is so imporiant to the computer that a special register is set aside just to store
the position of the tep of the stack (which is actually the lowest address). That register is
called SP or “Stack Pointer” and it is a register pair (16 bits - so it can point anywhere in the
memory) like BC,DE and HL., but we can not separate the two halves into S or P.

Here is the list of instructions for £S5  PUSH BC cl  POP BC
storing data on the stack. Note that it is DS PUSH DE D1 POP DE
only possible to use register pairs with the ES PUSH HL 1  POP HL
stack. It is also worth noting the “PUSH” F5 PUSH AF 1 POP AF
ing a register pair does not alter its value.

Verifly that PUSH HL POP HL
PUSH HL in Basic in Basic
POP DE
is the same thing as SP=5F-2 L=PEEK (SP)
LD DH POCKE SP+1,H H=PEEK (SP+1)
LDEL POKE SP,L SP=5p+2

Don't worry about the register AF, I'll get round to explaining that next when 1 explain
“Flags” in detail. It is safe to say now that the stack is only time that the Flag register can be
accessed - when it 18 combined with A (accumulator) to form a register pair. To examine
the value of the flag register directly you could use PUSH AF:POP BC. The contents of the
flag register would be placed in C.

One of the major uses of PUSH AF and POP AF is simply to preserve the value of A.
The fact that F is stacked with A is conveniently forgotten about, (But it is important to
remember). If you need to perform a calculation that can only be done with A, such as
B=B+5 , but where the value of A is needed later on in the program.
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We can use SP in much the same way as BC and DE. We can add and subtract with it
and load it.

312229 LD SP,NN ED72 SBC HL,SP
33 INC SP ED7372727 LD (NN),SP
39 ADD HL,SP ED7A ADC HL,SP
3B DEC 5P ED7B22?27 LD SP, (NN)
F9 LD SP,HL

Flag Register

A description of a “Flag” can be found on page 11 of Issue 2. The F or Flag register
sometimes called the status register often cohabitates with A in the hope no one will notice
it - PUSH AF, POP AF and EX AF,AF. The bits of F each have a specific purpose ...

Bit 7: The sign flag, or S.

Bit 6: The zero [lag, or Z,

Bit 5: Not used

Bit4: The half carry flag, or H.

Bit 3: Not used.

Bit 2: The parity / overflow flag, or PV.

Bit 1: The subtract flag, or N.

Bit 0: The carry flag, or C. (Not to be confused with register C).

The half carry flag is set by arithmetic instructions if there is a carry from bit 3 into bit
4 and in the case of register pairs from bit 11 to bit 12. This is used with BCD or Binary
Coded Decimal - I might discuss this in future issues.

The subtract flag is set by any instruction which invloves a subtraction or reset by any
instruction which involves addition,

The carry flag is set by any instruction which causes a carry. It 1s reset by all AND,
OR, XOR, and BIT instructions.

The zero flag is sct by any instruction that returns a result of 0 and reset by any instruction
that returns a result which isn't 0,

The parity | overflow f[lag is set by any instruction that results in an overflow and 1s
also used to determine the parity of an arithmetic operation. Parity is defined as the number
of 1's. PE (Parity Even) means the number of 1's was an even number. PO (Parity Odd)
means the number of 1's was an odd number.

An overflow applies when we are using negative numbers . Remember the definition of
negative numbers | if you were 10 add #45 1o #41 (both positive) 1t gives #86 which is
negauve,

PO (parity odd) = NV (no overflow) and PE (parity even) = V (overflow)

13
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Jumping

There is another 16 bit register call PC or Program Counter. Like the SP it is a register
pair, but it cannot be broken into P and C. Its job is to remember whereabouts we are in the
program. Everytime the Z80 executes a machine code instruction it takes a look at what the
PC holds. If it contained #F000 then it would execute the instruction at location #F000 and
it will then increment to the nexl instruction,

What the PC holds then depends on whether the instruction executed was one,two,three
or four bytes long. If the instruction at #F000 was LD B,2 or #0600 then after the
instruction is executed the PC will point to #F002 as this load instruction is two bytes long.

If you alter the value of PC then the effect is like a Basic GOTO. The only difference is
that machine code does not use line numbers, so you have to GOTO the right address . You
can alter the PC with the JP instruction - short for Jump. JF #F000 means let
PC = #F000 and start executing instructions from there. Be careful, you can make an

infinite loop with JP such as #F000 J¢ #F000. Luckily the SEGA has a reset key
which can get you out.

When you write programs you should initally write them on paper (I often don't but 1
should). To make programs easier to understand we mark important lines with labels. (By
the way the program doesn't do anything really).

START 7JE LD A,(HL) START 7E LD A, (HL)
23 INC HL 23 INC HL
C31 JP START 18FC JR START

There is another instruction similar o JP called JR or Jump Relative. It means a jump
forward or backwards of a given number of bytes from the end of the instruction. In many
ways it is better than JP because it is only two bytes long instead of three, and because a
whole routine may be rclocated without changing all the JP addresses (which are
“absolute™).

This is where my definition of negative numbers is useful. With a JR instruction we
can therefore jump relative in the range -128 to 127, JR 0 has no effect. JR -2 or JR #FE
will jump back to the JR instruction (an infinite loop) as IR is a two byte instruction.

JR and JP are more or less useless without conditions attached such as IF ... THEN ...
GOTO in Basic. Machine code allow four conditions for JR and eight conditions on JP.

JRNZdis  (non zero - zero {lag reset) JR Z.dis (zero - zero flag set)
JRNC,dis  (nocarry - carry flag reset)  JR C,dis  (carry - carry flag set)

JP NZ.nn (non zero - zero flag reset) JPZnn (zero - zero flag set)
JPNC,nn  (nocarry - carry flag reset)  JPConn  (carry - carry [lag set)

JP PO,nn (parity odd or no overflow) JPPE.nn (parity even or overflow)
JP P,nn (last calculatuon positve) JPM,nn (last calculauon negauve)



ToT——

<Caﬂfﬂg - Machine Codes Gosub

Even in machine code we can have subroutines . The machine code equivalent of
GOSUB is CALL. Like JP we write CALL nn where nn is the address of the subroutine.
The equivalent of RETURN is RET and it can be considered as “return to Basic” if there i1s
no subroutine to return from. This is because Basic is just one big machine code program
and it calls your machine program as a subroutine when you use the CALL statement in
Basic. Of course there are conditional forms of the CALL and RET mstructions ...

CALL NZ.nn  (non zero - zero flag reset) CALL Znn (zero - zero flag set)
CALL NC,nn  (no carry - carry flag reset) CALL C,nn (carry - carry flag set)
CALL PO,nn  (parity odd or no overflow)  CALL PE,nn (parity even or overflow)
CALL P,nn (last calculation positive) CALL M,nn (last calculation negative)

RET NZ (non zero - zero flag reset) RET Z (zero - zero flag set)
RET NC (no carry - carry flag reset) RET C (carry - carry flag set)
RET PO (parity odd or no overflow)  RET PE (parity even or overflow)
RET P (last calculation positive) RET M (last calculation negative)

You can also use conditional RET instructions to return to Basic. In Basic there is no
stack to worry about, but in machine code we must worry about it as the stack 1s also used
to store return address for subroutines.

CALL nn is equivalent to PUSH “PC”: JP nn
and RET is egquivalent to POP “PC”

Because the stack holds the return address then during a subroutine it must not alter SP
or the stack and all “PUSH" instructions must be balanced by “POP” instructions,
otherwise the machine may crash!

A clever trick once you know what you're doing is to alter the return address from
within a subroutine by destroying the previous return address and replacing it with a new
address on the stack. This subroutine would always return to #F000 no matter where is was

called from ...
POP HL:LD HL,#F000:PUSH HL:RET

You can also accomplish a CALL “DE" instruction by using

PUSH DE:RET

Another useful technigue is Lo store the value of SP somewhere (in this case #FF00)
witha LD (#FFO00),SP instructon. A subroutine could exit with more “PUSH” then
“POP” instructions, by simply discarding them as follows ...

LD SP, (#FF00) : RET
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CP - Comparing

Earlier I described how the JUMP, CALL,
and RET instructions can be used conditionally
like [F ... THEN ... GOTO in Basic. But we need
some way o set the flags. The compare
mnstruction allows you to compare A with any
other single register or number.

When you execute a CP B instruction (compare A with B) a subtraction is performed
(A-B) and the result is discarded. The values of neither A nor B are altered, but the flags
will change and they will tell us about the result. If A contained 3 and B contained 7 then
after a CP B instruction the value of the flags will be as follows ...

C=1 Yestherewasacamryas3<7
Z =0 The result was not zero
V =0 There was no overflow as 3 - 7 = #FC which is negative and is supposed 1o be

Therefore the following JP
instructions would cause a jump ...

JP C,nn
JP NZ,nn IF A=B THEN GOTO CP B:JR Z,dis
JP NV,nn or JP PQ,nn IF A<B THEN GOTO CP B:JR C,dis
JP M,nn (asthe resull is negative) IF A>=B THEN GOTO CP B:JR NC,dis
BE CP B BEZ C€P H
BY E£P'C BD CP I
BA CP D BE CP (HL)
BB CP E BFE £€P A
18?22 JR dis C322727 JP nn E272?2 JP PO,nn
3077 JR NZ,dis C22?27? JP NZ,nn EA?22%7 JP PE,nn
28272 JR Z,dis CA?27?2 JP Z,nn F272?7?? JP P,nn
302?? JR NC,dis p2?2727?? JP Nc,nn FA?22727 JP M,dis
387? JR C,dis DA??27? X .nn

+1/-1 @

I just realised that I forgot to mention INC (increment) and DEC (decrement)
instructions. INC B adds on one to B and is equivalent to B=B+1. However INC and DEC

do not alter the value of the carry flag. If A = #FF then INC A will make A zero, but the
carry flag will remain unchanged.

03 INC BC 04 INC B 24 INC H
13 INC DE OC INC C 2C INC L
23 INC HL 14 INC D 34 INC (HL)

33 INC 8P 1€ INC E 3¢ ING A

1



Additional Information

Although I haven't mentioned it much the microprocessor inside the SEGA is a Z80A
(the A means it can work faster) which is clocked at about 3.58 MHz (how fast it goes). A
lot of books have been written about the Z80. The ultimate authority is “Programming the
Z80” by Rodnay Zaks, but this is quite a complicated book to read. Another good book is
Z80 Programming - I can't remember who wrote it, but it's a red book (if that helps at all).

Common abbreviations:
R = 8 bit registers B,C,D,E.,H,L,(HL), A
(HL) is not a register, but it 1s the value at the
location addressed by HL or PEEK (HL). It is
included because it returns an 8 bit value like a
register.
R' = alternate 8 bit registers B, C,D,E,H,L (HL), A’
RR = 16 bit combined registers BC., DE, HL
RR' = alternate 16 bit registers BC', DE', HL'
and 16 bit dedicated registers PC, 5P, IX, IY
(I will explain IX and IY in the next issue.)
In certain cases (“PUSH” and “POP™) SP is replaced with AF
N = 8 bit number
NN 16 bit number
8 bits range 0 to 255 or #FF
16 bits= range 0 to 65535 or #FFFF

Updated MC Editor

n n

10 REM MC Editor 150 X=X+1

20 REM 160 NEXT

30 RESTORE1DCO 170 PRINTAS:GOTOS0

40 X=5HCDOD 180 IFLEN(AS)<>5THEN110
50 READAS 180 X=VAL("SH"+MIDS (AS,2))
60 IFAS="*"THENEND 200 GOTOS0

780 IFLEFTS(AS,1)=":"THEN1BO 210 FORN=ZTOLEN (AS)

80 PRINTHEXS (X);":"; 220 POKEX,ASC (MIDS(AS,N,1))
90 IFLEFTS(AS,1)}="."THENZ1U 230 X=K+1

100 IFLEN(AS)MODZ2=0THENI3L 240 NEXT

110 PRINT"Invalld data™ 250 PRINT===":MIDS5 (A5,2)
120 STOP 260 GOTOS0

130 FORN=ITOLEN(AS)STEPZ2 9999 DATA *

140 POKEX, VAL ("&H"+MIDS (AS,N,2))

This version allows you to enclose a string of ASCII characters within your machine
code. The editor will automatically convert the strings to hex. To enclose a string add a line
such as

1000 DATA .Hello A
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Machine Code Hints and Tips

Programs that save themselves

There is an area called String Register 1 in the system variables. Whenever a Basic
command is executed which uses a string, such as a filename in SAVE or a PRINT
statement, a copy of the string is stored in String Register 1. The SAVE routine looks at
this area to decide what filename it will use when a program 1s saved.

For example to make a program save itself on disk as "Hello .BAS"™ use
AS5="Hello .BAS":CALL &HZ1CD
or
PRINT "Saving """; :PRINT "Hello ,BAS""":CALL &HZ1CD

Note that you must pad (add characters or spaces) to the filename so that it fills up at
least 8 characters (Disk Drive filenames) or at least 16 characters (Tape filenames).

Here are the calls to all the SAVE routines ...
Cartridge Basic Tape save = &HTA27
Disk Basic Tape save = &H1440
Disk save = &HZ1CD

Complex Screens

A lot of people have been asking how games can store up to 64 screens in memory. The
lechnique I am going to explain is similar to that used in Star Jacker, Sorcerer's Apprentice,
and Delta Fighter and is based on building up a picture from a number of smaller
characters.

A number of programs m Basic use the
graphics characters on the keyboard to [ (C) 1985 GRANDSTAND LEISURE ]
design shapes on the screen. An example of
this is the boxes in some programs.

The basis behind the method is that it is possible to use the graphics screen the same
way as you use the text screen. The graphics screen is divided into 32 x 24 squares of 8 x 8
pixels - this gives 2256 x 192 screen. The graphics screen is then divided into three vertical
sections of 256 bytes (called the Name Table ) and therefore each section can have 256
unique character patterns (called the Pattern Table ) each with its only colour information
(called the Colour Table ). Within each square of individual “thirds™ you can display one
of the 256 patterns.

Sorcerer's Apprentice (SA from now on) uses only the two bottom thirds for displaying
the game screen.. You may have noticed that certain objects such as "bushes™ are repeated
in many of the screens. One particular “bush” is 16 pixels high by 8 pixels wide - two
patterns high. It is stored in two patterns (in the Paitern Table ) in each of the “thirds”, say
pattern 0 and pattern 1. By poking a 0 and poking a 1 into the Name Table the patiern will
be displayed, just as if you were 1o VPOKE &H3C00,65 to display the letter “A”.
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By the way the Name Table for the graphics screen is stored at &H3800 in VRAM, the
Pattern Table is stored at &H0000 in VRAM and the Colour Table is tored at &H2000. in
VR AM.I must admit that this explanation may seem very complicated. If it is don't worry
have a look at the example program below ...

ég ?'EREEHEE EB:JELTSG i This sets the top “third” of the display (first
RN=&H &H

30 VPOKEN, 0 256 bytes) to alternate between pattern 0

40 VPOKEN+1,1 and pattern 1.

50 NEXT ;

60 FORN=0TO15 These lines define two patterns (0 and 1).

70 READAS

B0 VPOKEN,VAL("&H"+A3)
90 NEXT '
100 A=l

110 FORN=0TOLl35

o W“;‘ETHHDE“*“'M*H This group of lines alters the colour
A= (A+1)MOD : :

iqg HE}.‘{T | information for the two patterns and the
150 GOoTo 110 effect is scrolling of colour up each pattern.

160 paTA 0,0,0,0,FF,FF,FF,FF
170 DATA FF,FF,FF,FF,0,0,0,0

The important points to notice are that only two patterns were defined, yet we were able
to fill the top “third” of the screen easily. In machine code a normal screen is 12K long -
(256 x 192 pixels divided by 8 = 6144 plus 6144 for colour). A complete screen can now be
made up of 32 x 24 patterns = 768 bytes or 0.75K - a saving of 1600%. Because il 18 50
much smaller you can store more screens and they will seem to appear instantaneously.

A game such as Sorcerer's Apprentice which uses only the two bottom “thirds” would
only require 0.5K per screen and by using other techniques based on the fact that a game
screen may be mostly empty space (in which the character can move) and objects are made
of repeated groups of patterns, even less memory is required to store screens cg 0.25K.
Hence in 20K it would be possible to store at least 80 screens or more.

The Name Table normally would point each square to its own patiemn
square 0 = pattern 0, square 1 = pattern 1 and so on. Here is another example program ...

10 SCREENZ,2:CLS This defines four patterns 0-3 for the four
20 FORN=0TO031 i i
positions of a line in each square.

30 READAS

40 VPOKEN,VAL("&h"+A%)

&8 RERE Each of the 32 squares accross the screen
60 FORN=sH3BOOTO&H3B1F displays the four positions of the line then
70 IEN3SHABDOTHENVROREN=2, ¢ moves to the next square, clearing the
B0 TFN=&H3IROOTHENVPOKEN+31,4 : :

30 FORM=0T03 previous square when it steps.

100 VPOKEN,M

110 NEXT This makes it look as if the line is scrolling
120 NEXT ; - e

p an h v

196 Sotnet d in machine code this is very smooth

140 DATA 80,80,80,80,80,80,80,80 : : )
150 DATA 20.20.20.20.20.20,20,20 In the next issue I might be able to combine
160 DATA B8,8,8,8,8,8,8,8 this section with the MC course and use this
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2707 Mystery Program

L]
1 REM Plcture expander
2 REM
3 REM By Michael Hadrup
4 REM
S REM Original size = Bl44
& REM Compressed size = 2030
i1 BEM

B REM Saving = &57%

10 X=16:X1=192:5Y¥=]

20 WIDTH=X1-X

30 Y=X+SY*256

40 SCREENZ, 2:COLOR1,11,,11:CLS

50 RESTORE4CO

60 FORN=0TO32

70 READE (N)

B0 NEXT

S0 RESTOREALQ

100 FORN=0TOS

110 READC (M)

120 NEXT

130 RESTORE1000:M=0

140 GOSUB270:1FB=O0THENSTOP

150 IFB>128THEN200Q

160 FORN=1TOB:GOSUB270

170 VPOKEY,B

180 ¥=Y¥+1:IFYMODZ256=X1THENY=Y+256-WIDTH

190 MNEXT:GOTOL40

200 C=B-128:G05UB270

210 IFB=0THENZ50

220 FORN=1TOC:VPOKEY,B

230 Y=Y+1:IFYMOD256=X1THENY=Y+256-WIDTH

240 NEXT:;GOTO140

250 IF (C+YMOD256) >=X1THENY=Y+2536~WIDTH

260 Y=Y+C:GOTO140

270 IFM<>0THEN3G0

280 READAS

290 IFLEN {A§)<>6THENPRINT"Error in 1line”;l0CO+INT(N/64)*10

300 A=0

310 FORF=0TO5

120 B=ASC (MIDS (AS,F+1))-65

330 IFB>25THENB=B-6

340 A=A+C (F)*B

350 NEXTF

360 IFA=0THENB=0:GOTQ380

370 B=INT(A/B{M)) :IFB>0THENA=A-B*B (M)

380 M=M+1:IFM=4THENM=0

390 RETURN

400 DATA 16777216,65536,256,1

410 DATA 380204032,7311616,140608,2704,52,1

1000 DATA IIaDrX,AQKMmf,AwTZZY,LPUOEZ,DgFDAQ,FkecXe,FwDgyX,FpmAje,HbLIrFE,
LNDepa, IVBZTM, AKugsh, AddjvH, AhHTKO, AAFDaQ, AJKKWh

lﬂlﬁFEEATA hAquéfFIEfEi{Bsnﬂf?,ﬂcvcﬁA;HthEH,HHpBjmthfDaH;ﬂlﬂlﬂEerfIdu-
HofQOM, FmuDaY, DbwMNw , ARAMHU, BV1IBc, FxoDyp, FQuGib

1020 DATA gyuwaw,nﬂcyiu,Acrﬂea,crcwﬂc,ﬂaaﬂyu.c;stcc.ACPuxx.AKUpHI-DYvaﬂ-
EQtaDM, BbMPeA, BaCAulZ, BrRszt, Betzsh, ANZzOdE, BaClIA

1030 DATA CCoeve, BBRIAK,AFnSNg, CQafAl,AiVpIR, AEfdxC, KICMww, CSAEIV, CHECHO,
AteVgo, AIBmHU, IaseZN, AEgmgg, DvDmTE, ACONXN, Appy jC

1nquq ﬁhTA Eaaazv,nﬂly;%,HIxHRh.EItmrs.BbHPeA,Ebuluu.ﬂtmnql,Cvacﬂ.Bbﬁpea.
BbMPeh, BoMPeA, BbOI 1G, BdcEaD, BcSBnG, ARAMXU, FhwU Jd

1050 DATA AddKxy,K!lYew,FrCnSs,AgakTH,FiOlzl, AAGDJe, BWALJV, FSFREJ, ACLBGS,
AABL Oz, ANAMXU, AMC1 zm, KMgl1BL, BOfpLm, GmTvhb, GJSade



1060 DATA GATaHz,BTVede,GAWBMA, AAANOI, IYdaAh,ALZnf}, JvHTRc, BDHUIg, BVd]LA,
AKVHIO, AUkKua, AXbQMg, DeLUSA, FsJR2E, ADZONd, AIWEXL

1070 DATA AlAHGY,BVilNnF,CrHSyA, ANogdc,AttvEE, AldPkg, ELHvJB, AhOM1Y, HDObox,
FyYoHb, ExEDfM, ALATLU, FrJvQT  ACBTMe, REmEvu  ARARAFB

1080 DATA AJKLLo,DlZIGy,Hbfrnk,Fofyed,AUwgVk, ASzRAM, DNgOLE,AYFDFY,ABHsVD,
AAASTLo, ARAWWM, AABVeJ, IZ0Jds, Fi01lwD, ACQBao, AGThhA

1090 DATA ACRKLB,KTzrsg,BIxJSK,AJLIEA,ENWPFW, AXFedF, AEekOS, HbUdIk, BfLKLD,
AAARKQD, ARAYTr, AALNgU, GX11EW, AkouXE, CrHddN, AJEKSA

1100 DATA ATAMLI,IlDeGo,FofaRs,BEfCca,  Jw0eaC, JoWgms,DodahW,DonltM,CseBch,
CuRN1A, IYkubw,DNuPtQ, Alctgs, ATeKgh, BWALILE , HVZfkB

1110 DATA ANrtsQ, BHxOBs, RARAOO, AROXE, BTHGZO, BgEERM,FirdiI, ACPQcT,AADLsA,
AkpJvo, AIEVEs, AnkJBE, BiVoyZ, FnJIUh, REavTU, FLJ]HK

1120 DATA GS5Vxgh,CRsCLo, AASxet, HcRkMT, AADBcA, BDDuLk, LNGXaL, BONrKA, Ifkciu,
EEYVJc, AAAWLk,I1ChtV, BiMdDU, ACeY JF, AHQwer , GCSN JH

1130 DATA LGLYSQ,KglLEM, LNLHLY,AAAVis,KzLXGP,GADUiX,FxoENU,ALZUJs, FofOVD,
IZHaBM, AmFSIB, ADaMcR,; LOROrl , JvKsmS, ATLHpF, DMgfgl

1140 DATA GfTihG,AFNNEn,AARGYqg, AAAKin,FxqgDel, DimThb,AJIqBk, FpmYPD, BTkTNL,
FoegBs, JwHovs,Gkoaks, AEgauQ, AJAEHM, ARAZzc, AABUZK

1150 DATA AIDZIBE,CZ4fOA,KDRIBQ, FoeqBs,CrHTpA, GkobBd, FlsmOL, BoegVE, AJdMT ],
FtHepE, IMsHsg, AARRDF s, FlusSzG, KergRs, ANEETH, AQGmYC

1160 DATA AJHtiH,Fv¥nde, LOROrl,FiMcLJ,ANriKh, AOzPma,AELfqRs, AKmEQE, CRqIGq,
AnAWFc, CrRIFU, BfufucC, ACQBVs, AJKKrj, LFHCZQ, KzRBJC

1170 DATA FtJWzI,ASaMwg,AFleWw,AABVTz,CpmUQK, CorveX, LGMUvw, KzIMRL, AFluls,
LNOOgf, KCxXrz Alvnds, LIblfi,LIaPIQ, ANZCVD, ACSS5aY

1180 DATA AIBsHV, FtJXGU,Fpmdvp, AREWTE,CYbmsA, BHAONI, AAFGzI, DJsJMw, ASUXUS,
DMIWEY, HNgbUR, DeY10S, Ft JXBe, FlOvnk, ALZDYzZ, AQGmMER

1190 DATA FtFxUc,AGuCRc,FrULYs,FyRvHE,GADUd], FxoEMR,AlkYhL,AJXnLH, LMBivV,
LMyZgH, HCOFNT, ACMarn, LEtTJs, ACLrYw, AEAURP , BWLIUAF

1200 DATA RAABWI,BWIUAD,BXeFFx,AABuYI,AJLTqQK,GCSLlgp,ACONNQ, ALldhvg, ARAVAY,
AAHYhx, BenvOB, AVOH1 s, HEWQSg, DJdsxM, FE QW1 j, AGuVla

1210 DATA FgqUyI,JtzeXy,FeNhKn,AOCshU, AJKKzM, AABURP,FxoEIY, AROIEX, LHiapV,
CquRsQ, AgKugo, Foepkh, IMAFPo, ANucCa, Fqugmo, AtusNg

1220 DATA ASozHz, GSWAIA,AAHAnW,CIalXk,Alugky,FlsmWo,AbshTm,DOIQOp, AMZEPY,
AvDepN,DhbAZv, LONHVh, AAAYXP , AAD] zW, AJNVID, CsAQnU

1230 DATA AGLBXL, AABULF,FxoEIc,AIEtmI,KxGUUw, BV1IBU,AUgATk, Akgkth, FqQyEUw,
AGOMhP, AAEl hz , BUBNZV, ACQOT Iw, FXoEJKE, ACCEIM, ATuSrk

1240 DATA GADVUZ,ACRiMx,ALibvW,DOJNmC, DOIWYq, HgyLGZ , ACONIE, BWAONv , AAF IVP,
AEfeBw, ASWOJE, EMdQhM, AJLJIgQ,F4FciZ, ADaMcU, Dgvggl

1250 DATA FguGsi,DOygmr,DADglA, ARDOCA,ALAHGI, AJhJDV, JvcdmC, ACONTE, ALAKKA,
BanlYw, AFIfxg, ARMGMY, ARRAFa , ENZLET, ARAXS ], ABHITE

1260 DATA AAAAMS,EMZriK,FpRBXY,HOjros,FgFFgX,DJtxtd,FoeqBs, CrOqCA, HVILLg,
RIDAor, ACQNXE, I1ZDodd, AAAAHY , AACOIe, KFaJHE, AFmaHD

1270 DATA AAJQrG,AJNBow,CtHOMZ,BhEIRV,ASWmGo, BXHxls, AGvsH], FotQT],CpyQVe,
LPHMEwW, LEr¥al,Fldecd, ABTOvK  ASUY1M, ABnGOk , BakhxzV

1280 DATA BMNItd,FguGiF,DAReBu,ADYXcI,ABKwky, AJKXDY,AJELLW, ADZQEL,AbdLsg,
EMcitt, ARHsvA, AGuUJ2T; AEgavM, JJdVvis, FoagDd, AEfaBw

1230 DATA ARWlet,ABJhLI,BTVUWV, LNGrBN,JCOfal, Jtz¥gg, ACAVEQ, GADUNX, BDFnmY,
AELFiO, AADpul ,GYZEgI, CHATBc,AEfdpi, AABUun, LOQSTH

1300 DATA FizwIl,AABpzlU,FlurlV,FggXFU,JJVsTw,ANrdPk,Fogiwl,AEfdL], FvYoQA,
LNEFeY,BDfsaZ, IZmosd, AJJNzU, AdxmBr, I1ZmQgQ, CHUmMYQ

1310 DATAR EKLCyGv,AAASJIM,FhlPyn, FtJWzT, LPOYEw, AWxoLC, IYdNkn, BTDUgD, ARABOKQ,
KHnULD, IvaX1lM, AAAQhD

'

Poseidon Software Hire Club
New Titles available include

Zaxxon Chack 'n’ pop
Choplifiter Nija Princess
GP World Wonderboy

</

zl



TANK BATTILE

By Michael Hadrup

I finally got all the bugs out of this program, during the Easter break, hence the late
arrival of the magazine. I would like to make a lot more additions to the program, but the
program was becoming too long for the magazine - sorry for the small lettering in the
listing but I was running out of space.

Typing in the program - Disk Basic: Type in the data listing, save it using
SAVE "TANK.Dta"

Then run it and save the code using
EA?EH"TANK.Cde",&HESEE,EHEFEF:EA?EH"TEHK.EFR",EHHBIE,&H&ElS
Now type in the main listing below and add the extra line(see page 23). Save this using

SAVE "“TANK"

Typing in the program - LSV Users: Type in the main listing below and add the
extra lines (see pages 21 and 23). Save this using *SAVE "TANK",RUN1'0
Now type in the data listing, save it on another tape using
*SAVE "TANK.Dta"
Then run it and save the code after the main program using
*SAVEC"TANK.Cde", &éHES00, &HEF2F : * SAVEC"TANEK. SP R",&HBB36, &HBE35

Typing in the program - Cartridge Users without LSV: Type in the data
listing and add the extra lines (see page 23), save itusing SAVE “TANK.Dta™
Now type in the main listing below and add the extra lines (see pages 23 and 24).
Save this after TANK using SAVE "TANK1"

Playing the game: Carridge Basic Users without LSV must load and run the data
program first, which stores the machine code and sprites in memory. Press enter to the
LOAD prompt and then load and run the main program. LSV and Disk Basic users only
have to run the main program, as it will load the sprites and machine code.

Use the arrow keys 10 select the menu and press space to change options. The keys
already defined are for the Joysticks. You'll have to experiment as there is no room in the
magazine for full instructions ...

Main Program

100 AU=EHECAl:Al=g¢HECB4:REM P1,P2 200 cOSUB1470

110 AZ=8HECCT:A3}=gHECDA:REM F,F1 210 CFLAG=0:MAGI :PRSITION (0O, 0)

120 A4=sHECA3:A5=4HECBG:REM P Range 220 PL1=PEEK(AOD) :P2=PEEK (A1) : X=0:Y=5

130 A6=£HES528:A7-5HEBBB:REM Delay,Blk 230 MAXL=10:S5CREEN1,1:COLOR1S, 3:CL5

140 ARB=gHESTC tREM What 240 CURSOR1Z2,0:PRINTCHRS (19) :*TANK BATTLE"
150 BO=¢HEBB7:Bl=5HECED: REM Block, Res 250 CURSORS, 2:PRINT"By Michael Hadrup

160 B2=GHEClE:B3=gHES00:REM set,;Play 260 CURSCR11,19:PRINT”S START GAME"

170 B4=cHEB43:B5=cHE5SD3:REM Sprts,Win 270 CURSORY, 20:PRINT"C CONTINUE GAME

180 B&=&HESVE :REM KeyS5can 280 CURSORB,21:PRINT"1 OR 2 DEFINE KEYS
190 B7=LHECT79:B8=sHECBS5:REM Key data 230 CURSOR14,22:PRINT*D DEMO“;: :GOSUB1230



300 CURSORX,Y:FRINT">" 460 IFAS="2"THEN750

310 FORN=1TO3000:AS=INKEYS$:IFAS<>""THEN3I70 470 IFAS<>" ~“THEN3O0OQ

320 NEXT 480 IFY=6THENA=2

130 POKEAOD, 22:FOKEAl,22:P1=22:P2=i3 490 IFY=7THENA=1

340 POKEAT,160:POKEA4,100:POKEAS, 100 500 IFY=BTHENA=B

350 POKEAG6,0:POKEAG+1,10 510 IFY=STHENA=4

360 MAXL=2:GOSUB1230:GOTO920 520 IFY=10THENA=16

370 CURSBORX,Y:PRINT™ 7 530 IFY=11THEN700

380 IFAS5=CHRS (29) ANDY<15THENX=D 540 IFY=12THENA=64

390 IFAS=CHRS (28) ANDY<15THENX=20 550 IFY=13THEWA=32

400 IFAS=CHRS (31)ANDY<17THENY=Y+1:IFY=14 560 ONY-14GOTO660,640,730
THENX1=M:X=9:¥Y=15 570 IFX=0THENF1=PlXORA:A=P1:Z=RAd
410 IFAS=CHRS (30) ANDY>6THENY=Y-1:1FY=14 580 IFX=20THENP2=-P2XORA:A=P2:I=A3
THENY=13: X=X1 590 BEEP:POKEAQ,PL:POKEAlL,P2

420 IFAS="S5"THEN320 600 POKEA2,P1:POREA3, P2

430 IFAS="C*THEN1190 610 C=Y¥-5:GOSUB1260

440 IFARS="D"THEN330 620 IFC<10THENCURSORX+2,Y:PRINTAS
450 IFAS="1"THENTG0 630 GOTO300

640 CURSORO,22:PRINTCHRS(21);:INPUT"New blocks = “+A:TFA<10RA»255THENG4 D

650 POKEAT,A:GOTCE3D

660 CURSORD,22:PRINTCHRS (21);:INPUT"New delay = “:;A:IFA<1ORA>20000THENEEQ

£70 CURSORO,22:PRINTCHRS (21} :CURSCR14,22:PRINT"D DEMO

680 POKENME, AMOD256: POKEAG+1, INT (A/256)

690 CURSORO,22:PRINTCHRS (21):CURSOR14,22:PRINT"D DEMO”:GOTO610

700 CURSORD, 22:-PRINTCHRS(21);:INPUT"New range = “;A:IFA<1ORA>255THENTOO

710 EZ=A4:IFX=20THENZ=AS

720 POKEZ,A:GOTO650

730 CURSORD,22:PRINTCHRS(21);:INPUT"Max lives - “;MAXL:IFMAXL<1THEN730

740 GOTOBSD

750 2=B8:21=B7:C=P1:GOTO770

760 2=B7:21-B8:C=P2 Cartridge Basic Users add
770 RESTORESID:FORN=0TOS:READAS

780 CURSOR16, 22:PRINTCHRS (21) ;AS 1480 FORN=0TO63:A=PEEK (cH4020+N)
790 CALLB6:IFPEEK (AS)=255THENT90 1520 C=gH1800+PEEK (§H3FAQ+N) *8
800 IFFEEHR(AB)=254THEN830

810 A=PEEK{AB) :B=PEEK (AB+1) : IFN=0THENS840

820 FORM=0TON-1:IF (PEEK (2+M*2)=B)AND (PEEK (Z+M*2+1)=A) THEN780

830 HNEXT

840 IFCANDZTHENBTOD

B50 FORM=0TOS:IF(PEEK(21+M=2)=B)AND (PEEK{Z1+M=2+1)=A) THENT780

860 NEXT

870 BEEP:POKEZ+N*2,B:POKEZ+N*2+1, A:NEXTN

880 CURSOR0O,22:PRINTCHRS (21):CURSOR14,22:PRINT*D DEMO~:GOTO300

B90 CALLBG:IFPEEK {A8)<>255THENBSD

900 GOTOT80

910 DATA Visible,Turn left,Turn right,Forward, Backward,Fire

820 LiI=MAXL:L2=L1:SCREENZ,2:COLOR1S5,3,,1

930 IF(P1lAND32)CR(P2AND32)=32THENCOLOR14,1,,1

940 CLS:CALLBO:REM Blocks Disk Basic Users add
950 CALLBI:REM Reset

960 CALLBZ:REM Set screen 95 IF (PEEK (&HES00)XORPEEK (&HES01) )<>158
970 CURSOR16,0:PRINTCHRS {17);“P1";L1 THENLOADM" TANK.Cde " : LOADM"TANK . Spr”

980 CURSOREE,0:PRINTVP2";L2
990 CURSORL160,0:PRINTCHRS(16) ;") exits to menu
1000 CALLB3:REM Play

1010 FORN=1TO100:NEXT

1020 WHAT=PEEK (A€) : IFWHAT<>OTHEN1040 LSV UEEI‘E H.dd
1030 CFLAG=1:SCREENI1,1:GOTC300

h ST R e 95 IF (PEEK (HE500) XORPEEK (4HE501) ) <>158
SR TR RS L hat THEN*LOADC"TANK. Cde™: *LOADC"TANK. Spr™

1060 IFWHAT=3THENLl1=Ll-1:L2=L2-1
1070 IF(L1<>0)AND (LZ<>0) THENSSD
1080 IFL1=0THENAS=" P2 Wins":IFP2AND2ZTHENAS=" I win”
1050 IFL2=CTHENAS=" Pl Wins";IFP1AND2THENAS=" I win

3



1100 IFL1=0ANDP1ANDZTHENAS=* You win

1110 IFLZ2=-0ANDPZAND2THENAS=" You win

1120 IF(L1=0)AND (L2=0) THENAS="Both lose

1130 CALLBl:CALLB4:REM Reset,Spr

1140 BLINE (48,56)-(224,136), ,BF

1150 LINE({S56,64)-(216,128),,B:LINE{6D,68)~(212,124),,.B
1160 CURSORAO0,95:PRINTCHRS (17) :AS

1170 CALLBS:CFLAG=0:FORN=1T0O400:NEXT

1180 CFLAG=0:5CREEN1,1:GOTO300

1190 IFCFLAG=0THENBEEPZ:GOTO300

1200 SCREENZ,2:COLOR15,3, (8,0)-(255,191)

1210 IF(P1AND232) OR (P2AND32)=32THENCOLOR14,1, (B,0)-(255,191)
1220 GOTO960

1230 CURSOR2,4:PRINT"Player 1":Z=R4:A=P1:B=2:G0SUB1250
1240 CURSOR22Z, 4:PRINT*Player 2=:Z=AS5;A=P2:B=22

1250 PRINT:FORC=1TOB:GOSUB1260:PRINTTAB (B) ;AS:NEXT:GCOSUB1430:GOSUB1440:-COT
01450

1260 ONCGOTO1270,1290,1310,1330,1350,1370,1390,1410,1260,1430,1440,1450
1270 AS="COMPUTER":IF (AAND2) THENAS="COMPUTER

1280 RETURN

1290 AS="FIRE BEND":IFARNDITHENMAS="FIRE BEND

1300 RETURN

1310 AS="- PARTIAL":IFAANDAT -

1320 RETURN ST TypE thﬂ bold text
1330 AS="FIRE BOUNCE”:IFAANDATHENAS="FIRE BOUNCE

1340 RETURN with the ENG
1350 AS=" ” L

s ;ETU:?DUH RANGE” : IFRANDI 6THENAS="RANDOM RANCE DIERIS key tu get

1370 AS="~ RANGE ="+STHS (PEEK(Z)j+~ =

1380 RETURN inverse characters.
1390 AS="SLOW FIRE":IFAANDE4THENAS="SLOW FIRE

1400 RETURN

1410 AS="NIGHT BATTLE" :IFAARNDIZ?THEMAS="NIGHT BATTLE

1420 RETURN

1430 CURSOR1l,15:PRINT"Delay = “;PEEK(AG)+256*PEEK (A6+1) =~ *+ RETURN
1440 CURSOR11,16:PRINT*Blocks = ";PEEK[A7);:" *:RETURN

1450 CURSOR11,17:PRINT"Maxlives =" ;MAXL:" “:RETURN

1460 REM Inverse char CORRECT VERSION

1470 IFVPEEK (&H1D{O) =223THENRETURN

1480 FORN=0TO63:A=PEEK [4H5DI2+N) SEE altﬂl'ﬂ.tiﬂﬂﬁ

1490 IFA=0CTHEN1550

1500 IFA=32THEN1550 on pagﬂ 23 for

1510 B=gHIDOO+ (A=-160) %8

1520 C=agH1BOD+PEEE (EHSDB2+HM) *B -

1530 FORM=0TOT:VPOHEB+M, VPEEK (C+M) XOR2Z55 Cartndge BEE ic .
1540 MNEXTM

1550 WEXTW:RETURN

Data Listing A

10 CL5:PRINT:PRINT:PRINT"Storing machine code and sprites* :PRINT:PRINT"PLE

ASE WAIT"

20 RESTORE18TO

30 FORN=0TO95:READAS:PATTERNS#N, AS:NEXT

40 RESTORE1ODO ;X=£HESDO0: L=1000

S0 GOSUBRSOO

60 X=&HEE3D:L=L+10 .

38 osiay Cartridge Basic Users add
500 CURSORO,0:PRINTHEXS (X)L 75 CLS:PRINT:PRINT"LOAD":PRINTCHRS (11);
510 READAS:IFAS="*"THENRETURN

520 C=0:FORN=1TOB4STEP2

530 POKEX,VAL{“&h~+MIDS (AS,N,2))

240 C=C+PEEK (X) : X=X+1:NEXT

550 READAS:IFC<>VAL("&h"+A3) THENPRINT"Errer in line”:L:STOP

560 L=L+10:GO0TOS00

FL



1000 DATA
,1791
1010 DATA
,14c8
1020 DATA
,10C9
1030 DATA
,1281
1040 DATA
1473
1350 DATA
,OC18§
1060 DATA
. 12FC
1070 DATA
, 1269
1080 DATA
,DEZA
1050 DATA
,OF7A
1100 DATA
,12D3
1110 DATA
, OBAC
1120 DATA
, D8BF
1130 DATA
, OCB9Y
1140 DATA
,1107
1150 DATA
,1101
1160 DATA
, OF6D
1170 DATA
,12B2
1180 DATA
,10E7
1190 DATA
,11CB
1200 DATA
L1245
1210 DATA
, OFAS
1220 DATA
1374
1230 DATA
1033
1240 DATA
,11EF
1250 DATA
L OF55
1260 DATA
,OFC1
1270 DATA
, 1613
1280 DATA
, 1008
12590 DATA
1387
1300 DATA
sOF21
1310 DATA
, 1104
1320 DATA
+1051

ED7370ESFICDS4ECCD3IEESCDA3EBCDCEETCDACEYCDCIESDBBFFSCBAFCAZEETF]
CBIFZ8F3CDEAES21000ADBRBFCRTFCAEAES2RTCB520F4CDCEETCDT3ESCDBIETCD
AGE9SCDBDEYCDECEBIADIEC47IADDECAFEDSFBOCR111F274710FE2T47T10FE4AT10
FECDSAEB3EQSD3IDEDBDDIFDAOBESAFI106A3327CESCI3EERIZTCESCIFFFF2191
EC11FFFFOS08783DD3DEDBDCCDIFESDRDDCDSFES3002CBDA10ECEDSITCESCOBE
232F4FATCBTA3CI1FEFFCO5015C506081E00791730011C10FACIIDSS37CE11FE
FFCOAFI2EBES3I2FOES3EOA321CEGIEEGDITFCIL6BA1ECOIEEGEDTIIEFUEDTIFR
76F3CDF1ESTAATZ0F6C91 6FFTASCCB1ECOOETFTBAT28247BEDTITAERTOTACEFD
ED791C7BFEDO3B023ECO32F0ESSF147AFELIO20023EFF32EBESSTCI3IEQTAD2002
JEOA321CEGCOEDSFES0TB20ETFCAFOEDTI147AFELIO20023EFFI2EBESSTCI0ETF
3ESFEDTSIERFED793EDFEDT93EFFEDTS3EFF3I2EBESC Y1 EOOFDCBOOBEDDTEDIFD
960330041E01ED444 7DD TEO4FDI6043004CBCREDA44FATIELID2818TBATZR1ATH
913805913E0C300B79303805903E0430023E0857CB4B28043E203257CB432803
3E4092E6IFSTFD361 201 TAFD9605281CI002E63FFE2Z03EFCI0023E04FDBE0SER
IFCDROETFD7705D0OFD36120421D0EGCICD2FE9380B21D0EGFD3512C02156E6CH
FDCBOOTEC256E6FD3I6120821EFEGCICDS1ES2B0721EFEGFDA512C0EDSFEGOLIE
DB20033EF84T7CD22E7300678ED44CD22ETEDSFEG03ICE602FDT 71 2FDCBOOFEZ1DOD
E6GCOFDBGOSESIFCDBIETFLTT05CI3ACBECSFIACAECS7TIADEEC93300EED44CBIF
ED446FED44FEO TDO1BROGCRIFEFFEOTDO3IADDECY2300EED44CB3IFED446 TED44FE
07D01806CBIFETFEQTDOTCB232D2ECTDEIIZDIECIEBFIZCAECIZDDECFD21ICTEC
DD21DAECIED3CIFDETFDZ1CTECCDI4ETFD21DAECFDCBO04 6281 2FDCBOOSEZBO6
EDSFE6072006FDTEQOSFDTTOBFDCBOOGECBFD360601CIFDTEOSDISFFD4603FDAE
04DST7BCDAFEAD] TRDADOFDTEOSCOFD21CTECDD2 1DAECCDBEETIEQ13B0EFD21DA
ECDDZ1CTECCDBSETDOIEO208FDTECOAFDT70CFDTEOIFD7 70BFD3603BFOB0OBDD36
GBBFCDIFEBRCDTOERFDI60DA0CDC2ESEDSFEGOFFDT TOECD43ERO60 2DBBFCBTF28
FACDEAES3C281210F2FD340DFD7EODFEE020DCFD360D5018D60BCIEFESDEOETE
E607D3DECEDCTEZ3IFEOB3B020EDDEDTBAG200137CB132310E6C92185ECFD21DA
ECDD21CTECCD7EEBDOC3IT0EB2179ECFDZ1CTECDD2Z 1 DAECCDTEERDOCITFERBCD3D
EBFDCBOO4E2B2ACBE6B2B06FDTELIFD7T06FDGEOFFDE61O0CDBOEBFD7S0FFD 7410
FDCBOOS6CAESEBFDTEOSEGOFCBCIEIEBESFDTEQSCRA3I2B0TDE04EGIFCDBIETCE
SB2BOTC604E6GIFCDBIETFDTT0SCBS32805CD2FEI1805CB4BC4S1ESCBGR2BOGFD
JE1L1FD7TTOGATCR43CEFDTEOTATCOFD3I60T01AF3ZERESIECOA2FOESIEETDITFFD

TEOSFD770BZ10DEDCDACESFDTEQABLIFDTTOAFDTEQOISCOFDTTOSAFFDT 701 FDCBOD
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1330 DATA
OF7D
1340 DATA
+11CC
1350 DATA
1394
1360 DATA
1156
1370 DATA
+ 13C9
1380 DATA
,142C
1390 DATA
+OFDD
1400 DATA
;1261
1410
, DEBQ
1420 DATA
,DEB4
1430 DATA
+0DE1
1440 DATA
,OF70
1450 DATA
,0D41
1460 DATA
+0A29
1470 DATA
,0E18
1480 DATA
,ODSE
1490 DATA
, 1035
1500 DATA
, 1048
1510 DATA
;1259
1520 DATA
12C3
1530 DATA
,0C48
1540 DATA
1098
1550 DATA
, OFES
1560 DATA
+ODE1
1570 DATA
,0DB2
1580 DATA
,0F61
1590 DATA
+0B53
1600 DATA
s 093E
1610 DATA
,06CH
1620 DATA
0780
1630 DATA
,08ES
1640 DATA
, 0CBO
1650 DATA
, DBDD

DATA

6637CREDSFEGLFOT0707FD 77023 7C9FDTEOSDICDIIESTEFDBE03I4TTIIFDBEO4AF
FD7EOSCDAFEA3BOTFDT104FD7003ATDSCIFDTEOSDICDIIESFDTEOIS04TFDTECA
914FFDTEOSCDAFEAIB0TFDT104FDT003ATDICIFD21ICTECCOTEESFD21DAECFDTE
OBFEBFCBEDSFE6OFFD770EFD340DFD7EODFEGOCOFD3I60BRFCI21EDECCBIFAFOS
000946234EC93ACTECCRTTCOCDTFERIACEECATFD21CTECCAD4EICITFEBIADAEC
CB77COCDT70EBR3AELIECATFD21DAECCAD4EICITOERFDI401FDTEOZFDBEOL 2841FD
JEOBCDSSESTBFDE6094 7 79FDE60A4FCOBDEAZODTFDT10AFDTO0OICIFDCBOO 5628
25FD4EOAFDA609FD7EOBCDADEAFD 7208AF 32EBES3ECO32F0ES3IEETDITFCID4ES
FD4EOAFD460979D608FD770CTEDECEFD T TOBFD360D40FD360T00CIC2ESF30DOD
COBDEAFSOCOCOCOCCDBDEAFSODODOS05CDADEAF504040404CDBDEADTSFF1B307
SFF1B3075FF1B3075FF1577BAT2804FEOF 2006EDSFE63CSTCITBEGDC2B043E40
92577BE6O3ICBIE2092E63FSTCICDICERTIEROTIZAIEATBDIBF TADIBFOO 000000
DBBE1B060FOFOFOFOFOFOFOFE6GB0CI0BCDINEBCSEST9CE60FERDTOTI2DFEAFEQE
20043EF8B35FD52100EEESOB6F26002929291130EE19061056235E23EBAF1802
298F298F298F 298F298F298F298FERE3772CT22C732CEA10DFFIDI 21 00EEDLBE
10C50603 7TBD3IBFTAD3IBF 7TBCE0BSFO0EDTBAG20172C10EDTBDE1TSFERDT 200578
D6085F14C110DAEICIATCOF1EIC13TCITIE6FESFTAICOFOFOFEGLIFST783CESDT
B3SFCOAFDIBF3IETBD3IBFO1RBEQ4 21 CAECEDA3Z20FCO60421 DDECEDA3I20FCO60421
D2ECEDA3IZ0FCO60421ESECEDA320FCCI3AELECATCB3AEIECA73AE4ECAF1BOD3A
CEECATCB3ADOEC47IAD1ECAFCDI0ERTBD3BF TAD3BF79E607I2ABEBDBBE4FQ000
7BD3BFTAF640D3BF3IE01180607070707070707A%DIBEC92100011EADEDSFAFED
SFBEABASCBITESAF23AE0FST T9EGFAD3IBF TAASEGLFFE40FESB3802D618D3BF 01
BEOBES2165ECEDAI20FCELLD20D11600213849CDFIEB21BAABCDOSEC24CDO5EC
E#EDGEEEI4CDGDECUEIBCD1EEETDEEEFTEDSBFﬂEDE?AD;EEﬂﬂﬂﬂﬂﬂlﬂFﬁﬂiilﬂﬂ
4055CDODECOGFRCDIGEC1S06FECD1SEC21FE410E16CDODECOE10CD15EC240D20
F406FOCD1SEC2100600E1855CD0DEC240D20F9C93E02D3BFIEBOD3IBFIEE2DIBF
IEB1D3BFCI003CTETETEICO00021A1ECI1CTECO]L 2600EDBOCI0T 200704070807
01070207100F0R0F010F02074007800F0800F090F190F610FECOFECCFEQOFEQD
FE1400644F40200600000000BF00400456E606011400645FC0000400000000BF
00400056E604011400644F40180600000000BFO0400456E60601148TFB53BAZA
0401201E7EBFBOS00ASGEG04000002010202020201020002FFO02FEQLFEQOFEFF
FEFEFEFEFFFEOOFEOIFEQ2FF0208100B10101010081007100310FFOBFFOBFFO3

FFFFFFFFO3FFO7FFOBFF10031016CAB909210000CD3EB4FEOD2005110A00010R
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1660 DATA
1670 REM
1680 DATA
¢ DRDE
1690 DATA
D52
1700 DATA
+ DREB
1710 DATA
+0B2D
1720 DATA
+ 09D
1730 DATA
. OBCSH
1740 DATA
. OB6E
1750 DATA
»0B23
1760 DATA
+OR1B
1770 DATA
. 0B23
1780 DATA
OB6E
1790 DATA
+ OADF
1800 DATA
+08CD
1810 DATA
¢ QT 64
1820
« OAES
1830 DATA
¢ Q52
18490
1850
1860
1870
Qoo
1880
000
1880
400
1800
Bl8
1810
ooo
1920
00D
1930
ooo
1940
pog
1950
000
1960
800
1570
000
1980
L]
1980
s [ ]a]
2008
Q00

DATA

DATA
REM

REM

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA

DATA

0000000000000 000TFEQTFEQLIFCOIFFO3FFFAFFOLIFCOTFEOTFEOOOOOO0000000
0000000018001 E000FB01FEQOAFFE3FFBFFEOFFEQOTFFBIFFECT8601EOQCO600000
0O0002000700038003CO0FED2FFOTFFRAFFCIFEBOFEOOTFOD3ISB0ICCOOB40000
0000004A000EQO3EQ3TFOAFFOLIFFE1FFBOFFCOFFCOTFA0TFE03300330001 80018
0000000018301 BBO1FFOLFFOIFFOLIFFOLIFFOIFFOLFFO1BBO03B0010001000100
0000020007000 7CO0FECOFFCLIFFRIFFBIFFOIFFOEFEDOSFEQOCCO0CCO18001800
0000008001CO038007EQOFE4A1FFEIFFCTFFA2FFOOFEQOLSC03380610000000000
00000018007801F007FALFFCIFFCOTFEOTFFIFFETFFA61ECOTE0060000000000
00000000000000000FEQTFEO3IFBOFFCFFFCOFFCO3FA0TFEQTFEQODOQOOOD000
0000000006000 7806 1LEDTFFRIFFEQTFFOIFEIFFCLFFCOTFEO01FO00T800180000
00000000610033801 9CO0FEQ2FFOTFFBAFFCIFFEOFE407EQO38001CO00B00000
0CO00CO0066006603TF03TFOLIFFBIFFBOFFCOFFCOTFECTF603EQO38001000000
01000100010003801BRO1FFOLFFOLFFOIFFOIFFOLFFOIFFO1BB0183000000000
00300030066006600FECOFECIFFRIFFEAFFO3FFOTFEOGFEOQTCOO1C000B00000
000000B401CCO39B0TFOOFEQOLFEBIFFCIFFB2FFOOFEQD3CO0380070002000000

0000006001EQO 7861 FFETFFAFFECFFEO3FFB3FFALFEOOFB01ECD180000000000

W

000000007F751F38, 37381F757F000000, COO0O0C0O00ECGOCOT0, BF70COG0EQDOD
OO00181EQB1E39%36, 57F36E1B0E010000,0000000080E0B878, ACADTBFEBGEDG
00020702030E2D7B, 2B1IDOAOT02010000, 000000B0OCOACTOAS, BCABGOFO9BCCH
0000000D3373E151D, CAOEDS0703030000,0040E060D0OTOASBBE, D4DCIGFE30301
0000181B1F161D15,1D151E18B03010101,000030B0F0ODOT050, TOSOFOBOBOOOD
000207060B0OE151D, 2B3B6GCEFOCOC1B18, 000000COECTCABES, SOTOACEOCOCOD
CO000102070A1D28, 7B2COF1933610000, 0080C0OB0EOG4BEDY, BBS0EQ4080000
00000O01071D1EQS, O51ETFE107060000,001878D0TR9CECEA, SF16DB60B0000
C00000000706030E, FDOEQICOG0T7000000, 00000000FEREF81C, EC1CFBAEFEOOD
00CO0BOT7E1TFIEDS, OS1EIDDT701000000,0000008060DBT69F, EAGCICTBDOTEL
Q0G0613315%0F2CT8, 28100A0702010000, 000000B040E050B8, DABEG4EDBQOCOB
QCOCO60B63TI61D15, OEQADTO503030100,00006060F0S0BEAB, DCD43EFE60B00
010101031B1E151D,151D161F1B180000, 000000B0BOFO5070, S070D0OFOBO300

000006060FOALIDLS, 3B2BICEFO6010000, 30306060ECACBEAR, TO0SO0EOADCOCOS



2010 DATA 00000102070A1D2B,7B2DOEQ302070200,0084CCI9BFOB0ABRC, ABTOAOCOBOO00
gggﬂ DATA 000001061B6EF957,36391E0B1E1B0000, 0060EQ8EFETBACAD, TABEEQEQOOOCO
gggﬂ DATA 0000000001010303,0F03000000000000,000000000000C0F0,COCOB0B000000
gggﬂ DATA 000OOO0OOBO4070706,06070F0B00000000, 00B0B0COCBDOTO60, 60EOFOCBA0BOE
gggﬂ DATA 0000000001010303,0F03000000000000, 000000000000COF0,COCOB08000000
ggiﬂ DATA 00000131190FOEOC,04070F0F08100000,0004083870F06020, 6060EQ0EOECTOL
;ggﬂ DATA 03071F2C2B4FDCFB,F7F97F2F331F0703, COAOFBFAFCBEFTFF, FFOFEEFCECI0E
gggﬂ DATA 03071F2D3B7BBBFF,FF5D5D2B1F1F0703, COEO98CAFCGEBTBT, FFDDDEDCBAFBE
gggﬂ DATA 03051F2F3F71EFFF,FF5D5D2B1F1F0703, COEOFBCCFAFEIFEF,DF3BF2D434FBE
EEEG DATA 00000000C3070B1E,OFOF050301000000,00000080C0OA0DOFD, TBFOEOCOO0O00
000

Any Cartridge Basic Users typing in the Graphics Screen Flip program would have
found lines 90-130 created a few problems. They were not required, however LSV users
may want to save the code using *SAVE "Flip.Code™,&HEDOO, &8HEDI9F

A boo boo in the Boo Boo's, the bit about the MC Editor should have read ...
Line 180 of the MC Editor (Figure 1.2) should have read 180 PRINT:GOTOS0

and of course a few spelling mistakes.

PS I have given up trying to correct the Inverse Characters program,
but you can find it being used at the end of Tank Batile A

In the next issue

No idea!
Hopefully what ever I can finish writing
. between now and the next magazine
and what ever else you send in!

More on machine code programming and hints

Due out about May
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Speeials
Vermin Invaders 16K and 32K $15.00
Burgular Bill 16K and 32K $19.00
Carverns of Karanor 16K and 32K $21.00
Vortex Blaster 32K only $15.00
Aerobat 32K only $21.00
Orb of Fear 32K only $12.00
Castle of Fear 32K only $12.00
Castaway 32K only $12.00
Burgular Bill Disk version $33.00
Caverns of Karanor Disk version $33.00
Michael Howard's - More than 50 Programs $5.00
Book and Tape - Teach Yourself BASIC Programming $6.00
LSV, Print 64 and Pattern Paint Disk | Tape versions $15.00
Magazine programs on cassetie $20.00
Machine Code Summary Sheets _ $1.00
Australia New Zealand
Magazine subscription (6 issues) A$26 NZ325 GST incl
One issue AST NZ3$6
Name Phone
Address
) 1
Item No. of items | $ Total
Add Postage $2.50 _ =
Payment by (circle one) Total Enclosed _
y y ( ) $ VISA I
Cheque Cash  Bankcard  Visa t‘—,
Orders over $20.00 only —
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