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THE EAPERT USER CLUS MEWSLETTER. SEPT 1537 ISSUE NO _12.

Here we 0 azain, another really bumper issue this month.
He've ot All the rezular features inCluding the machine code
for idiots section back plus some new features. Alsoe I've
peen told to 2ither check my spelling or take all the earn
ache from sSome nasty letters. Well here goes then.

CONTENTS WITHIN THIS ISSUE.

1) REMARKS OMN WIZBALL .

2) HARDWARE REVIEM.
Avon Printer Technology's
Mod on the MPS 383 put through its paces.

3) MACHIME CODE FOR IDIOTS.
Return of this popular series.

4) PROBLEMS AND ANMSHER FPAGE.
Some of your problems and Straight forward answers.

S) HOW TO FROGRAM THE EXPERT
Here's what everyone wants to RNOW.

8) PEN PALS

7) HINTS, TIPS AND DOWM RIGHT QUT AND OUT CHEATS FOR:-—
Mega apocalypse, The last ninja, Uridium, Delta and a whole
10t more.

REMAR OUT UWIZBA

Well what do you think about Oceans software then 7
Especially Wizball. Even I must admit that the same held my
attention for a few days playing it and then trying to put
the game over to disk (that was another problem). At one
stage in the process I really wished that I could have cauzht
hold Of that bik¥ky ball and shoved it risht up the
programmers #xkk. (nose)

Anyhow, eventudlly I managed to get the game to disk, and as
the game loaded back and was uwup and running I thouzht to
myself yet another one bites the dust into My disk
collection. After about 3 maybe 6 wesks 1 was on the old
phone talking to a mate of mine up in the north when he said
that he couldn't transfer his copy oOf Wizball to disk, 1
asked him if he had a copy of the utility disk to which he
replied yes. Anyway as it turned out Ocean had only sone and
released Q new batch of Wizball with a completely different
assembly, and where things were in the first batch they
were'nt there anymore. The two explanations I have heard for
this are as follows. X

1) The original assembly of Wizball would crash and not run
on certain series of 6843. ( Which is true ).

2) So that the Expert would'nt work on it.

Well you mare up your own mind. The protecticn on Hizball is
by far some of the best I've seen, but alas Ocean, hard luck
even the reassembled format can Now be sSuccessfully put  to
rest, sorry I mean disk, by using Trilogics latest Utility
disR. Which NOot only allows you t0o successfully back the zame
up but alsc to have infinate lives as well.

I wonder if Gremlin will protect Trailblazer 11  because I
kNow they're Writing it because 1've already seen a
preproduction copy of it complete with sound, zameplay and
mainscreen. Well actually I had a little play on it and its
definitely %0ing to be worth looking out for. AcCCordinsg to
Gremlin it should be released sometime in the near future,
(I asked them at the PCH show) .

Talking of the FCU show I was'nt that impressed by some  oOf

the rubbish that was on offer. 3Some of the so0d deals 1
spotted were things like disks at sensible prices I mean I
picked up 25 dizks for £3.90 which I considered a fair price,
2000 sheets of A4 size microperforated printer paper  for
£6.99 and just a little software.
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FPROGRAM SUBMISSIONS .,

Sa yog've written a program, or you've ot a few cheats to
=end in have wold, well if ywou have could you please, please
try to follow the following format.

- *
p 8 L% & you are sanding in for software, membership or
resubscription, then please send these engquiries o the
normal user club address.

2 If on th= other hand you are sending in enguiries, cheats
As prosrams whaooh are for my attention then send these to the
Fame addre but please enclose them on a separate piece of
paper. This is because the secretary can then forward your
engquires and cheats etc, on to me, and it will give me a bit
Mmore time between Nnewsletters to try them, and include them
in the mag. Oh ves also please At the top of any sSubmission
or enguiry which wou think regquires my attention put the
words FOR THE BOFFIN, and your name address and membership
rnumber (somMme pecple do forsget).

U ity disks

Don't forget Trilozic's utility disks for hints and
cheats plus help with transfering multi part tape zames i.e.
GUMSHIFP to disk. Prices S.95 for a new disk, or if you
Alreqdy nave a utility disk you can return it to Trilogic
with 2.28 for an update, but please note it must be the
original utility disk. Club members S9p discount if you order
through the club, but don't forget to include your membership
number . Trilogic have t0ld us that the utility disk should be
updated between every 2 - 3 weeks. By the way don't forzet
about the deal we'wve negotiated with Trilogic. If anyone out
there writes multi-part tape - disk transfer routines and
sends them into the EUC and we use them, then you will
receive 15 blank disks + 18. @8. MUWinners names will be
printed in the rollowing rnewsletter, SO0 et writing and
sending them in and if you see your name in the following
rewsletter, then you RNOW Your prize is on its way to you. If
we get more than one entrant for the same sgame then I ©31
either decide on merit (say if one was smaller or provided
better options) or 1'11 draw the winmer from a hat. Please
SUpply a working copy of your routine on disk or tape, and if
YOU Wish for it t0 be returned incClude Sop p.p U.K. anyuwhers
else including Europe 2.90. and don' t forget your
name ,address and membership number.

HMEMBERSHIP DETAILS AND BACK ISSUES

Membership costs 3.75 for a trial 6 months ovenrse. i
Europe add 2.29 to cover airmail postaze). 0n< 7 .50 °§0h‘ngé
annual  subscription. Existing members who are receiving
Expertisze on the trial six month period are reminded that
after their =ixX months is up you should then send in an
annual subscription fee. Expertise is sent either monthly or
bi-monthly for double issues, but please note that the masg
itself is done camplately by volunteers who are both wunpaid
and not professionals, but we shall in future be endeavoring
tO Mmake Sure its out monthly.,

SPECIAL MNOTE

Some of you have written in complaining that you have not had
YOUr full Six or twelve issuyes by the time your membership is
due for renewal.(This mainly agpplies {0 members who have
joined  from Febuary 387). If you have sSubscribed for
either =ix months or tuelve months you will recieve your full
Quota of issues. But please bear in mind that some issuses
are double issus:s and therefore count as two. The main reason
for the delays and hold ups have been due to getting a new
writer forr the rnews letter and trying to recrganise
sverything as the =secretary and the =2ditor live in two
different parts of the country.

BACK I33UES

These are aQuailable at §Sp each. The first was QOCTOBER '86.
But JANSFEB and MAR/APR aQre double issues o they cost 1.3
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HELP U5 TO HELP YOU

Right then so you've bought a new piece of software or
hardware (not games please) and you think it's either
prilliant or garbage. Well why Not write in and tell us goout
it S0 that we can pass it on to other readers, at least
hopefully we should get a fair account of whats worth buyving
and whats not.

HARDUARE SECTION
VoM F ATER CH GY 'S M FOR _THI a

As we all know the MPS 803 is one of the range of Commodore
printers that lacks true descenders in its character set.
This has long been A cause of frustration to owners who want
to be able to produce acceptable print for business or
personal use but the only solution to date has been the
adoption of sof tware packazes with their inherent
disqdvantazes , particulally With regard to speed .,
Now from AVONM PRINTER TECHMOLOGY (AFT) there is a hardware
solution which Kot only provides +true descenders but also
give other desirable features such as bold printing, an
alternative character set in j2alics and single pass

derlining. And because it is a hardware solution, fitted
to the printer itself, it actually sSpeeds up printing.

S0 why wasn't a product like this availanle garlier? After
all the MP5 893 has been around for guite some time (remember
how it was bundled with the PLUS/4 at one time Je To
understand this we need to look at the history of the 8a3.
You see when Commodore designed it they took a proprietary
print mechanism and designed their own Printed Circuit Board.
In doing o they went for compatability with earlier printers
but failed to realise the full potential of the print
mechanism and significantly used only 7 of the available pins
of the print head.

Had the 8a3s PCE design been like that of other printers
(e.g the 801) then the sSolution Qs far as descenders would
have been a simple rom change. But unfortunately the &als
character set was masked inside the CPU (Central Processor
Unit) and as such a simple Rom change could not be done.

This tectnical issue held up the industry until APT noticed
that Commodore for their own mMmysterious reasons had made
provision for an upgrade in their original design of the FCB.
1t took APT ancther fourteen months to research design and
complete the very powerful upgrade packaze.

So what does PRINTKIT IV consist of 7 I hear you ask. Well
the components supplied with the kit consist of two
Intergrated Circuits (an Eprom and a tri-state octal latch!)
SOCKRELS fOr MmOounting the afore mentioned, a resistor and a
switch. You will guess from this that some soldering is
reguired and you Will be right. Both the sockets, resistor
and switch all need to be soldered into place. If you have
the SRill to perform simple soldering however fitting the Rat
is eqsy, largely thanks to the Ccomprehensive and well
illustrated manual supplied by APT which takes you step by
step  through the disassenmbly of the printer, fitting
instructions and finally reassembly . One very sSo00d point 1
found in the manual ,and Qlso seeing that I  have successfully
fitted PRINTKIT 4V myself, is that the component
identification is =imple to follow s Commodores FPCE  is
already marked with CoMmponent NuMbers, So its just a matter
of finding the appropiate number and installing the relevant
part.

Fors those of you who might be planning on upzrading your
Hord processing packaze and now  vYour  ER3 then  its worth
pearing a few things in mind before you buy your new
software. 13 Make sure that the package contains the facility
{0 customise itself. Taks Tasword for example, on Tasword you
carn choose one Of the Various menus, one of which lets wou
define the printer control codes, like pressing control space
then pressing the letter A gives you the control code for
enlarged printing on, and control space then B turns it off.
THisE i neseded on a  word rOCeESEO0oN to fully utilise
the additional power which FRINTKIT IV offers. I  mean whats
the point of having these new features offered by PRINTKIT IV
if your old crumny Word Processor can't utilise them.

3
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I have tried a variety of different ACkages

utility's and didn't find not one whic pnoSQG ?ngongztgéﬁz.
SO My honest Cpinion to anyone who wants to dramatically
improve the quality of their printing and owns an MPS 83 i<
to definitely buy one of these kRits. Just take a close look
ga ;zoaggasqsée;s A?RQTA: Nnewsletter because it was printed

it "N i U fitte
e hen i d, and then photo reduced for
AFT Qlso told me that they are having special hi i
zébbon? ﬂadelw?ich Will last longer thaﬁ the néggalqugéégg
ey ave'nt a price on the ribbhons t
do I will let you know. PEXBUS RS :

AFTs address i as follows:— .

AvVan Printer Techno 1 OgY,
Swindon House »
4, Howard Roqd »
Southville, S
Bristol
BSZ 1QH .
Tele (@272) E6E7167

PRICE £30.00 3

Oh yes, as a comparison I tried Printer conthols\‘

from Hchowgn Consultants which is disk based"psoﬁgnQn?;
Qdvertised in MOSt MAgS lately for the same price as PRINTKIT
IV. Well if you want a choice go PRIMTKIT everytime it
hammers the hell out of MPS Control .

X [} -4

Hhilst on the subject of inters I hav
product soon to be offlciul?; released by.Tn?fg:?c.o' e
If you own an AMIGA and a C64 and printer then Trilogic are
in the process Of producing a interface which allows the
AMiga to print to any CBM printer which runs on the €4.

HOW it works is like this, the AMiga Will down load its text
to the €4 and then allow the 64 to prrint the relevent
document without tying up the AMiga. In  other words  you've
Ot the €4 being used as a pretty large buffer for printing.
Hhilst oh about the Amiga I read in My local evening paper
that a 64 emulator has been written in the U.S.A. which is
Supposed to let you run 64 software on the AMIgA. (Brilliant
came the exclemation of amazement from my lips).

Then I heard ancther report which said the only Slight minor
problem that this emulator had is that it runs 64 software at
gg;ﬁoégge(giwﬁs séouth than the standard 64. (I wonder if

&S 1 Ene i « Welld i . j
7ty i L b if it does exist we'll just have
Caming back to Trilogic for the moment I haven't as yet

received a Price for this new interface bt
Will pass it on. e PLE ha s

In Case you don't know Trilogic have moved + »
o new pr
and have a new telephone nUMber. (see below) prenises

TRILOGIC
UMIT 1
253 MEMW WORKS ROAD
LOWMORR
BRADFORT
HEST YORKSHIRE
BED1Z QOF
EMGLAND . Y
Telephone (@274 691115)

MACHINE CODE FOR IDIOTS

Sorry that there wasn't an  installment of machine code for
idiots last iszue but we Wwill try in future to keep it in.

S0 on with the show. This time around I am going to take you
through a couple of routines in the kernal to show you how to
output a messase Qt any given X o and Y  coordinate on the
Ecreen. The routines I will be dealing with are called Plot
which is located at $FFFA and Output string which is located
at $ABRLIE. Hith these two simple routines you can output a
E4ring upto 25 characters long starting at the given X and Y
coordinate. Firstly 1look at the disassembly below of a =mall
piece of code.

Cada 22 44 ES JSR $ES44

CLEAR SCREEN

L

.y COAT A2 04 LDX #£04

.y COAS A0 0/ LDY #4084

.y CORT 13 cLC

.y CORAE 200 F@ FF JSR $FFF@ : FLOT CURSOR AT X AMD ¥
.y CORB A9 13 LDA #$13

.y COAD A2 Ca LDY #sCa

«> COOF 20 LE AB JSR $ABILE : OQUTPUT STRING

-y CO12 €2 RTS

Hith the above example the first thing the program does is
to Clear the screen, You can access this  from basic or  in
direct mode by Q SYS S8692. After we have cleared the screen
what we warnt to do next is to move the current cursor
position from the top of the screen (0 our new X and Y
location. To do this the simplest way is to use the PLOT
routine in the kernal. Take a look at the next line, which
Mmeans in english logd the X register €04, this specifies the
vertical position that you wish the cursor to appear at. In
this example I have specified 4 rows down. By changing the
number from a value of 4 to any number from @ to $18 changes
the vertical position of the cursor,

The next instruction does exactly the same as the previous
one but this time sets the horizontal position, which 1 have
set t0 $0/ Or 1@ in decimal. Thus with six bytes of code you
have so far told the 64 to clear the screen and to prepare (o
put the cursor at your predetermined X and Y position.

Right, the next instruction is to clear the carry flag. What
this means without going into too much detail is to check to
cee if the carry flag is set and if it is unset it. Lost ? 1
thought as much don't worry for now about what flags are as 1
Wwill explain them more fully in a future article. The main
reason you must clear the carry flag is because of how the
plot routine works. For example, the plot routine can be used
Nnot only to specify where the cursor is to be set but also (o
check on its current location,( but thats something else),
Now after you have specified the X and ¥ positions, cleared
the carry flag you can then call the plot routine with JSR
SFFFO. What happens then is that the computer trundles off to
address $FFF2 and executes the subroutine at that address,
which when it has finished the subroutine it comes back to
the next instruction after it was told to g0 to $FFFO. (This
is exactly the same Q= the gosub and return statements  in
Easic) . 50 to recap thus far, in 11 bytes of machine code you
have made the computer clear the screen, and put  the cursor
where you want it. Now that we have the cursor where we want
it the next thing to do is t0 output some form of message.
Take a look at the next instruction after the JSR $FFFO, and
you will see that it says LDA #$1% or load +the accumalator
Wwith $13 followed by LDY #4$C2 (¢ Oor load the Y resgister with
$C@). If you look carefully at the two instructions you'll
notice two specifc numbers, nawely £13 and $CO. Take the
content of the ¥ register which is $C& and put it in front of
the contents of the accumalator $£13, and you'll end wup  with
an adoress of $CA13. By specifying these two numbers, one in
the accumalator for the low byte address and ohe in the VY
register for the high byte address, gives you have the
starting point in memory Of the sString vou wish to output.
Therefore your starting point is $CO17 as specified by the
contents Of the accumalator and the YV registers. Now take a
look below.



« M CO13 Caz2

« » CALIZ S7 4S5 4C 4C 20 44 4F 4E ' WELL DON
« » CO1B 45 21 9D k!

YOu can Tee the messzaxe WELL DOME!. Then there is a numl

aD ., this rumber 2D (s the ASCII code for a carriaze hetugzt
and is used becauze it marks the end of the string which we
are oUtpUtting UsSing the output sString routine at $ABLE.
After we have et the accumalator and the ¥ register with the
String start address and maRe sure the string is no  lonzer
than 2S5 bytes ($FF) and it is terminated with a $0D Qll that
is left to do is tOo call +the output String routine with JSR
$ABLIE and the €4 will do the rest for you.

If you want to experiment with out tting strings, belo

the complete listing you need to on?gn. Type it ?n'usinsu QA:
A for assemble command ON your cartridge upto the RTS
instruction and then at $CO13 use the M command to enter the
Message sString. If you want to play about with moving the
Strings starting place on screen then all you have to do  is

to change the values of $94 and $9A W i
earlier. ¥ ¥ ithin those specified

USE A COMMAMND

CaDA ISR $ES44
CaaZ LDx #3o4

COasS LDY #3904

cea? CLC

Coa3 JSR $FFF
Coae LDA #3513

Ca2D LDY #$Co

CoaF ISR $ABLE
caiz2 RTS

USE M COMMAND
CO13 Cca22 '

« » CO1I3 S7 45 4C 4C 20 44 4F 4E ' WELL DON
« » CO1B 45 21 2D bl < ]

b o o o o b b O o

=4

To activate exit the monitor and type sys 49152

In the next issue I shall be Showing you how to  mowv
of memory from one area to ancther. % i X has ol

I don't know if you are interested but Q very good b
) - ook I
recommend for learning machine code for the gexinﬂer is:~- o

Dr Watsons Cumputer learning series.
Beginners Assembly Languaze
For The CBM 4.

Isbn Munber @ 92772 17 @
AUTHORS Derrick Bush and Peter Holmes.

Printed by Imaze Publicity.
2, Horthington Street,
London ,
HCIN 27T

TELEFHONE @1 4SS 333

If any other members knNow of any books that th

: & can
recomMend on any subject to do with the 64 please uﬂi{e in
and let us know SO0 that ‘e can tell athers.

Well thats all for the idiots this time, but if you w

. ant to
look at £0Mme more machine code I recomménd that ;ou look at
articles printed in the coMputer mags with a  decent book
describing what the different instructions mean.

FPROELEMS PAGE .

First a problem from Mr D Siclemore in Morwich. He say's that
he has been having a problem Wwith Trilogics utility duisk  HNol
whern it comes to the anti freeze type games. Well your
problem is probably one of misunderstanding or you could hawve
a faulty disk. When you use the utility disk along with the
cheat machine on a game which has anti freeze protection  you
MmUSt then use the Z command and save the game, DO MNOT try to
restart because some formsE of protection will still cause the
game to crash from the restart command . once the
game has been saved or crunched then you can use the restart
command, and whilst the game is decompacting turn your expert
to the off position and it should NoOW WOrk. Whilst we are on
the subject of protection M Tim Richards asks why can't  you
use the R for restart command on HizZball. The answer is this,
the game itself is extremely heavily protected,( see from the
COMMENtSE at the beginning of this months issue of EXxpertize)
and once the game is stopped you need o use Aadditional
parameters which are found on  the most recent wversion of
Trilogics utility disk. Also whilst answering Hr Richards,
Iam sorty but the EUC does not except Transcash payments fon
membership, and to discover cheats in aMes requires two very
important things. 1) You need a reasonable uwunderstanding of
machine code. 2) You also need tOo KNOW your way around the
relevent chips within the 64 i.e. the Complex interface
adaptors ( C I A £ for sort ), and the vic chip.

Krnowing how the 64 works and the architecture. of the cChips
helps make things a little easier, for example in the vic
chip you have two registers which control when sprite +to
sprite or sprite to backzround collison takes place. If you
100R them up in your copy Of the programmers reference zuide
yOU Will see that their memory qddress's are $DOIE and $DO1F
respectively. Then using the hunt command in your monitor ny
to find these locations and by entering nop bytes after their
appearance you could cause the game o have weird and
wonderful affects like an Qlien crashing into you could not
YOU Up o No alien bullet will hurt you. But please be
warned, this method will not work on all games,especially the
newer ones, because MmoSt EaMes Now use interupts to flaz when
a collison has taken place.This brings me full circle to  why
you need to know how the C I A s and Vic chips work,this is
because these chips are what triggers the interrupt
which then leqves you to find the relevent part in  the code
which says handle sprite to sprite or sprite +to background
collison and modify it so that your Ship for example is not
plown to bits when shot. Hhilst we are on the subject of
cheats, Who RNOWS in an up and Coming issue I might write a
small article giving you some of the little +tricks you can
us€e to help you find where lives are stored and that sort of
thing .

Rune Bassmann in Germany writes and asks, why is it that when
Using the restart command on basic or when in direct mode huis
€4 10CKSE up. Well the answers this, yYyou must have an old
operating systen. On any operating system previous to 2.190
this problem was presnt, so 1 suggest that you send off
straight quay for version 2.12 and you will find that  you
Wwill get no more lock Ups.

Right then Dennis Fry from Australia, your enguiry on how to
back up Fist and Fist Tournament. Well Iam only goinsg to
tell you ripper if you promise to buy me a Castlemaine  xamn
if I ever g€t to Australia (only Kidding). O.K. this 1=  what
vou do, leave your Expert switched on for both The Way of
Exploding Fist, and Fist Tournament whilst they loqd, and you
should find that when they have finished loading they wall
automatically jump into the Mmonitor. Now just Z'filename' and
save if USing either 2.9 or 2.1 of the operating system.
ANyway Dernnis did you hear about crocodile dundee 7
He got eaten by an alligator.

He received a letter from M I B Aliterate from Irelarnd  who
really wants to KNow why his television picture stays bDlank
when he pluss in his Expert cartridze. Simple, troy tUrTIA NS
yours €4 back on. This guy definitely won the quard of the
wear for in expertise. His prize, a free intellizence +test
for the under fives to be carried out underwater. d(Sarmy
Ireland only a bit of fun).

7 4



-
Me've had a few letters from people askRing how to back up the
tape version of Micropose 'GUNSHIF to disk. Well, here you
Mmizght have a problam and you might not. You see Micropose
haue done a MWizball so I have been informed and the
CUrrEnt version of  Gunship  is  difrferent from the first.
ANYHoW 1 f woud can zet hold of one of the first released then
YOU Can back it up successfully with a copy of Trilogics
utility disk which is available to EUC members at a Sap
discount providing you Gquote your menbership nunber when
ordering, and make zure you order your copy throuzh the club
At the Clubs qddress. I['11 have a 1look at the new release as
soon as I can lay hold of it and let you know the coutcome in
a future issue.

M D F Palmer, Huntingdon.

Your enguiry on how to alter sprites or disable them, and as
reqard to you recieving documentation on how to  crhanze them
in a game the anzwers are included in the Experts operating
instrutions. ANyhow, I take it you have a copy of both the
Experts Immortaliser operating system < for disabling
sprites. But remenber what I said above about it) and a copy
of both the =prite extractor and the sprite editor programes.
Hell if you have and vou should have Seeing you said that you
only recently purchazed your Expert you should find " that  on
part 2 of the Expert manual is all the relsvent instructions
on how to  1ift  out the individual spreite frames, and
how to use the sprite editor program. Part 4 then tells  you
how to use the sprite immortaliser program.

QUICKY TIP.

A few people have had a problem entering our machine code for
idiots listings, for example someone wrote in and Iam not
ZOiNg to mention his name and said that when he typed in:-
A 1908 /A9 28 LDA £309

He zot A 1002 LDk igdd 7

Uell firstly if you see a £ sign in a 1listing before the
dollar Sign always read it as a hash Sign ¢ SHIFT 3 ) this is
because some printers mizht not have this character on them.
And secondly  when entering code  just enter it in the
following example.

A 1929 LDA#$9O ¢ then press return )
This will then read:-

A 12999 A9 28 LIDA #$929

A 122z

COMPACTOR MNEUS .

After the announcement in the emergency newsletter about the
NeW program CoMmpactor which takes upto seven hours (o compact
we received loads of enquires asking if you can purchase a
Copy. Hell I'm =orry 0 have to tell you this but the prosram
itself is only one which is featured on Trilogics utility
disk and if You wWish t0 purchase a Copy you are 0ing to have
to buy the complete disk, again available from the EUC.

This time the baddies are Mastertronic and to date we know of
three zames currently on Sale which are using the Experts
compactor.There are Dr Destructo, Street Beat and mMotoss. 1
mean they could at 12ast have had the decency to ask Trilogic
for their permission to use the compactor but they did not.
S50 on their own heads be 'I't when Trilogic decide what +to do
about it.

HOW TO PROGRAM THE LITTLE BROWUN BOX

After a 1ot of naxging and a 1ot of nezotiating I have
finally been granted permission to tell you how the Expert
works and how to put your cwn code into  it. But be warned
well in advance that this article is not iritended for the
Mmachine code for idiots, as it is sSometimes oinz to be
pretty hard to follow, and only those oOf you who feel
confident enouzh to have =] £0O at prozramming the
Expert should continue reading.

Right then first thinzs first., What exactly makes the
Expert cartridge different form  all  the other types of
cartridzes like Freeze Frave MK 9999, or ACtion ripoff. Well
the first thing to remember at all times is that it is a ranm
based piece of hardware consisting of 8¢ of ram, and
additional logic chips for its addressing.

Exactly how it works in a brief outline is as follows.
Hhen you sSwitch the Expert to the program position the 3K  of
ram within the cartridge replaces the 8k computer block of
memory from $39298 to $9FFF. AS an example try this, turn your
cartridie to the on position and enter this basic statement.

POoke 3I27638,34 (return)

MNow print peek(I27E&8) (return) and you will gt 34 returned.

Now switch the cartridze to the on position and take  your
Cursor back to the print peek statement and press return.,
This time you should'nt et 34 returned, because the catridse
is now invisible to the operating system.

AS we all know there are two ways in which the Expert can be
Suwitched on, one is by a harndware reset and the other is by a
NMI (non maskable interrupt) which occurs when you tap the
restore key. You see when an nmi  is generated the 6519
MiCHroOprocessor sStops what it is doing and jumps oOff to
perform the nmi routine at SFE43. HOow do I kKNOw its S$FE43 1
hear you ask, well its quite simple, the last sSix bytes which
the 6519 can access are always reserved for hardware vectors
and if you were to look at them from $FFFA  t0o $FFFF  they
would read like this: $FFFA 43 FF E2 FC 48 FF: which if wvou
break them into pairs you et $FFFA which is the NMI harduare
vector which equals $FF43 (low byte high byte). Reset Vector
is $FCE2 and finally the IRQ vector is $FF438.

S0 as you can see when the restore key is pressed the 6510
1o0kS tO this nmi vector and jumps o the nmi routine at’
$FF43. Now when you have an Expert plugged in the cartridge
port and it is sSwitched +o0 the on position the Expenrts
hardware is designed in such a way that as soon Qs A nini
occurs the Expert cuts in and replaces the block of memory
from $E22D to $FFFF (version 1 only of the Expert > and what
is clever is that you can both read and write to the Expert
at that address. Now with version 2 of the Expert,when a nmi
OCCurs thus sSwitching it on, the Expert replaces both the
memory at $&602@ to $S9FFF and $E22@ to $FFFF but it can  only
be read and written to at the $£3201 to $9FFF block, and only
read at $Eoda.

Uell this is where you have zot to start paying particular
attention. HWhen you write a program t0 run inside the Expert
you must bear these things in mind. Your code on version 1 of
the Expert must have its nfmi handling routine addreszed
inside the block of memory from $EAO8 to $FFFF  because as
stated on version 1 when the Expert is enabled it replaces
the Kernal block of memory. So look at this example, =say at
the time you proghaommed the Expert you put the bytes $299 at
$9FFA and $E@ at $9FFB. Mow when a nmi occurs  the Expert
would cut in and the nmi would be wvectored (o your new
address of $E20@ where you would have your program waiting to
start executjon.

Version 2 of the Expert which is the most popular
version is different from that of version 1, in that when the
Expert is enabled it replaces both the blocks at $8228  +to
FOFFF and $E2QB to $FFFF the reason for  this LS80 . OS to
allow the Expert to work on 1238s in 64 mode, becausze certain
1288 produce false write cycles at the $EDND block. Now on
version 2 (and this is what all the future examples will be
for) you MUusSt aoddress your nmi routine to the block of MEMOry
at $522d to $IFFF and not to FEQ2O to $FFFF. S0 Qs with the
above 2xample where I showed you how to change the nmi vec tor
it would be like this say.



-

Version 1 $9FFA and $SFFE point to somewhere in $E£022 block.
Verzsion 2 $5FFa and $9FFB point to somewhere in $3009 plock.

One very important thing which I must tell you before I start
tO show you an eXxample Poutine is whilst the Expert is in the
program position and before you program it use q little
routine like the one below.

Example .

LD #3925

INC gDE@@ : SUITCH
DE XA

CF» #30a

BNE $SUITCH

The reason you need to do  this is because on  some early
Experts the line which is used to turn the EXpert off is  not
set up correctly and thus you could get a few problems. Dion't
Worry to much Tor now Qbout how to sSwitch the cart off as
this will be explained later.

TIME FOR THE NITTY GRITTY.

Below you will see a small piece of code. Take a good look at
it and then continue reading .

S1FF 2C 202 91 EIT $2100 : Nmi vector of $9FFA and $9FFE.

920z 19 a1 BFL $9205 @

9204 40 RTI

9225 75 SE1

206 &D 01 &2 STha gSoail Save contents of accumulator.

9209 A9 FF LD $4FF

9208 D 02 91 STh'§ol100
S2RE SE 02 50 S5TH $3002
$211 &C 0T &0 =TV $&003

Stop further NMIS on the
restore key.

Save contents of X res.
Save contents of ¥ rex.

9214 €5 FLA Pull extra byte off the stack.
215 D 04 @ STrh $5004

9218 €& FLA : FUll high byte of program counter.
9219 &D VS 3V STha $E20S

S21C 68 FLA : Full low byte of program counter.

221D SD 86 3@ STha $S2285
9222 EE 20 DO IHC $DOoz20
9223 AD ©1 DC LDA $DCO1
9226 29 10 AND #3510
92235 I F6 ENE $95220
922A AD A5 &2 LDA $S00S
P22D SD 20 29 STA $233C
9234 AD B &8 LD~ $S006
9233 ED 91 @3 5TA $23ZD
SZTE AP QD LDA #5002
9273 ED 90 91 STrh $9109
S2TE AD DE @ LDA $S006

Flash background to show its
working and scan the kevboard
Matrix for the space bar.

PO

Get high byte of PC from store.

Get low bwte of PC from store.

Allow future NMIs.

Load Qcc with low byte of PC

S23ZE 45 FPHA and push it on the stack.
S23IF AD OS5 &2 LDA $Saas Laoad acc with high byte of PC
S242 43 FHA ard push it on the stack.
9242 Al 04 82 LIDrn $S004 Load acc with extra bywte
D245 45 FHA and push it on the stack.

9247 AD 21 &2 LDp $5001
924/ AE B2 SA LDk $£3002
F240 AC @2 SO LIV gSaad
L2590 40 RTI

Load A with saved number:.
Load X reg with saved number .
Logd ¥ reg with saved number .
Return from intermupt .

Right then the next thing is to explain what is going on.
Take a look at the first 4 instructions at the top of the
listing. This is where you would set your new MM vector in
the Expert cartridse at $9FFA and $9FFE to point to ¢ These
routines are only example routines as you could put your  HMI
VeCtor to point arvwhere within the $5902 bBlock) . MHEat these
dO is t0 test to see if the NMI generated can switch on the
Expert, becquse when you tap the restore key it produces more
tham one Nl 4 this is called key bounce)d. The next

instruction zaves the contents of the accumulator into the
Expert at 8220 thus Qllowing you to now use the accumulator.
ThHe nexct two instructions 1ock out any more  NMISs  until  wou

are ready to allow them to occur.
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Then the contents of both the X and ¥ registers are stored
in a safe place within the Expert. The next instructions pull
the contents of the program Counter off the stack and stores
them, you Might be askinzg yourself by now why I have pulled
an extrq byte off the sStack, this is because of how the ©£S19
WOrks, You see when you perform a RTS or a RTI the &S1@
Always puts 1 extra byte more back on the stack than  is
needed, SO YOU MUSt Qlso do the same thing.

The next rountine just increments the backizround colour  to
Show you that the routine is working, it also scans for +the
Space bar. Now when you press the space bar  the rext thing
that happens is that the high byte and low byte of the proxam
Counter are stored at $033C and $933D this is 0 wou can  see
where you sStopped the computer at a later date. Then the
program resets location $9198 to $99 t0 allow further NMls
Switch the Expert on azain, then the extra byte is put back
on the sStack Alonz with the hizh byte low byte of Of the
program counter and finally the accumulator and X and Y
registers have their original saved contents put back into
them and the RTI is executed.

MHow that vou've had the explanation guess what 2 o see
exactly how this program works load your Expert and using the
assemble command cCopy the program into the 543 memory at the
start qddress shown Lgnoring the comments, for example where
the program reads 91FF 2C 93 91 BIT $9108 enter:i-

A 91FF BIT$910@ and =0 on All the way to the end of the
listing. Now when you have finished entering the listing and
you have checked it save it. Still using your Expert change
the contents of $2313 to FF and $0319 t0 91 and use the R
command to restart the 4. Done it 7 Good.

O.K. turn your Expsrt to the off position and tap restore.
The background should now be flashing, if it is'nt then check
that wou have =ntered the code correctly and that you have
set $0318 and $AT19 as well.

This is what is happening, $9318 and $9319 iz  the NMI  ram
vector which you have changed to point to our demo routine,
this is just to give you a ideal of how the Expert uses the
NMI hardware vector o acheive similar results. What as
happened is that the 54 as been told +o stop  what i= was
doing and serwvice the nmi which we have generated. The 64
then jumps to our demo, from where we are Now controlling its®
operations, SO NOW press the space bar and the 64 will
countinue where it left off apart from the boarder beinsg a
different colour. Mow switch yourr Expert back to the on
Position and using the M command look At locations $A33C and
$2IID these tell you in high byte low byte form  where you
stopped the 64. Now type N for new and continue reading.

All that I have tried to do so far is to give you a brief
understanding of how a NMI can be used t0 achieve our ends,
in the next section it will be time for you to actually put
Some Code into the Expert and learn how to Switch the Expert
back off from the ocperating systems detection. Hhil=st I'm
talking about the operating system there is some thing el1se
that you had better bear in mind, and that is that, as with
the example program when I wanted to scan the  kewvboard  for
the space bar I used the keyboard matrix locationz and not
the kernal, this is because once the Expert iE switched on
via an NMI the Expert itself replaces block $EOA ta  $FFFF
and you Ccannot use2 the kernal routinses at that time. I will
however show you or tell you how this cCcan be overcome a
little later. Below you will zee another listing of machine
code, this time however it is in a easier format for you to
enter, azain using the A Command on your Expert. THis prozran
is very similar to the one earlier but this time it actually
rUNs inside your Expert.,

Type in the code on the rext paze and save it from:i-—
$9298 to FI2E9 using your Expert.
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: Jump tO0 transfer routine.

Start address for sSwitch off routine.
Transfer routine
for outputting
the Experts
switch off
routine.

» %
25

sh content of A on stack
i:set location 1 t0 normal or with
what was stored there earlier.
PUlsing the $DEDQ line causes the
Expert t0 switch itself off and
become invisible azain.
Full the contents of A of the stack.
Return from interrupt.

»»2PPPPPT2PP>PPP2222P2PPP2PP2TPPPPPPPIPIDIPTIIIPDIPIDD
H I’ O Y y

9267 RTI

it and
ave entered this code and both checked
sacl;e?(yg:uhyouh computer. Now enter the following assembly
at iCOQO, and type W for warm start.

LI #$2S

INC $DE®® : SWITCH
DEX

CPX #roe

BHE $COa2

RTS

SYS49512.
our Expert +t0 program and then type

ngg 53é&°?ny the agove assembly file which you saved from
£9200 t0 $9269, type new and enter these pokesi-—

Poke 40354 ,02 :1Foke 40555 ,146: Poke 42381 ,1

tore the computer

! turn your Expert on and press res »

gggu:d beyhespansing exac!lyzthe fam$hgspgz;o$gn eigggi !th:
i ode is inside the Exper o ’ s

&;23 é;eiﬁe sSwitch off routine and is explained as follows.

Look at the Azzenbly listing at $924B, and YOU Will Mo doubt

recognise that all this does is transfer the Switch off block
from inside the Expert to $0247. Well the switch off routine
Works like this, when the Expert is enabiled it replaces the
kernal, right! So if YO pulse the $DEDQ line and at the same
time check to see if a by'te in the kernal appears different
to the one in the Expert then wou know that wher the EBNE
instruction fails the Expert is off. This Means that when wvou
Krow the Expert is off YOU Ccan then use the kernal as normal .
Also contained at the top end of memory are the harduare
vectors for Rezet and IRg. To handle ithe IRQ routine 1
Usually set the vector to a piece of code sSomething like this
i—= BIT $DCOD RTI

ANd for the reset vector you could have another small routine
which transfers itself out of the cartridge like the one in
the demo program and instead of finishing with either a RTS
or Q RTI you could do some thing like this:—

After the Expert has switched off from the EBMNE instruction
YOuU could use this LDA #$99

STA $E0AS ¢ THIS STOPS CBM 8@ AUTOSTARTS)
LDA #$2F
STha goa
LDFA #$37
STha 01
LDA #37F 3
STA $DCen :
S5Té $DDOD 3
JMP $FCEZ

Stops

Interrupts.

For all you really clewver Ppeople here's an added borus for
you. Remember what I said about how the Expert is turned on
By a NMI, well lets say for example that you had more +than
One routine inside the Expert which YOou would like to be able
to call from software and not from the hardware side of the
€4. This is one way of doing it, after you have first
initialised the Expert you could change +the NMI  wector at
$9FFA and $9FFE to point to a routine which checks +to see
what the value held in say the % register is, and if the
value is what you want then YoOUu Could jump your new routine
Straight away. Look at the following Example .

X register contains o3

Code to check where YOU want to jump to inside the

Experdt.
CP% #3091
BEQ $810@ : Mot taken
CPX #3922
BEQ $820@ : Mot taken
CFX #3073

BEQ g$&2aa :  Taken

Lets =say that you have turned the Expert off because
wanted to use Q Kertal routine, Well what follows is a
of code to allow you o turn  the Expert back on
having to hit the restore key.

SE1I

LDA #3020
STA s$DhDa>
3TA $DDOS
LI~ #3882
STA $DDAD
LI #$11
SThA $TDOF

LDX #$03 : value for gbove mentioned check routine.
WAIT BNE $WAIT

wau
piece
without

Mow that you have most of all the information on how the
Expert works as I have zet writing !

The BOffin.
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PEN FPALS PAGE
We're tezinning to recieve a few names for the pen pals
pPAge £0 keep them ComMing in. Please include your age and

any other interests that you might have.

Robert Robinson, 30 Buxted Road , Scouthdene Kirkby , Liverpool,
Merseyside, LIZ 65Q, England.

Gary Fawcett, P.0. Box 21243, Herderson, aAuckland 38, HNew
Zealand.

Derek Whayman, 10& Long Ley, Harlow, Essex, Engldnd.

Peter Williams, Clun Road Bakery , Craven dArms, Shropshire,
SYZ7 9QS, Enzland.

Shu!, 4% Onslow Gardens, South Hoodford, ﬁondon. E1& 1MD,
Englandg.

Bryam P Carder, 9 Tate Close, MWistow, M- Selby, Yag
oYW, England Aze 20, Interestsi— Computers ¢ owns a, Ci2s ),
Music i.e Madonna, Magrnum,and home brewed cider .

M and Mrs G.W. Ferguson. S22 Motthoff St, Lavington. N.S.W.
2641 . Australia. ( C64 ) Since Christmas would like to get in
touch with other Australian users.,

Soapy Aze 17, IA7 South Eldon St, South Shields, Tyne & Wear,
NE33 S5X.

Brett Cooper aze 19, 128 Arzyle Street, Hawera, Mew Zealand
iS a sStudent at university and would like +to contact other
Expert uzers.

LATE NEWS .,

.
Trilogic have asked the EUC if we could pass on  this
Qdditional information about the CBM 1901 mMOonitor corwversion
Service which they do. Inncase You have'nt heard or seen the
advertisemsnts in the computer Mmags Trilogic can convert your
1901 monitor so that it can display the full 4096 colours of
the AmMiga without fuzZziness or wavering by fitting a 21 pin
scart socket to it and a special lead from the AMigas 23 pin
Socket to the 1501. The oOriginal inputs are also retained.

Price £29.9%

Trilogic can also collect and deliver your monitor for  an
Qdditional £12.99 each way via a courier. (Seems like a sgood
deal to me, Gt least you won't have o wait up to € days
£Qch way delivery time from the post office.)

But please rinz them first about conversions especiqally  if
YOu want your Mmonitor picked up and delivered. Also Trilogic
g0 a range of different leads for TV  monitors at  between
£10.29 to £14.55 for lots Of different makes, QAFAIN PINg them
to see if your model is covered. There nuMber iss~
¢ 9274 691115 ).

LIRST HNIBELER 1.7. CRACKED BY BOFFIN. wV2.10

For all you pecple wWho want o KNoW how to make a back up  of
thiz progzram then Sinply do the followinz.

Load and run Burst nibbler 1.7. and then Stop it using  your
Expert. Then change $09599 +0 read 4C C2 =290 ¢ JMP 28C2 >. Now
enter /900 ard press return. Mow switch yours drive off and
then on Qzain and put ina disk with at least 49 blocks free
on it and ther Z'filename' +to save.

HWell thats qll for this issue and I hope my spelling has
impooved. AN oAb Ab .
Keep zending in all your cheats and hints and don't forget
about the culti—-part tape o disk offer.,
Loyally hitting restore.

THE BOFFIN.
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CHEATS CHEATS CHEATS CHEATS CHEATS
Heres some cheqts for wou All to try.
THE LAST NINTAR. U2.19

When zame has loaded stop in the normal way .
To remove the anti Expert protection enter the followinsg.
F SSAd SSAC EaA ’
MNow type O return to redisplay the registers, and take the
cursor under yhere it reads 3P and change it to FF.
For unlimited lives change the contents of 7§6? to AS.
For unlimited energy change the contents of SDSE to AS.
R to restart.
If anyone out their as written a routine to transfer the
tape version to disk please let us RNow. y
uﬁoover it was who rang Trilogic with this cheat thanks.

ON THE TILES. V2.10, By Taz. ) v >
Leave your Expert switched on and it will jump straight into
the monitor. Just then Z'filename' to save.

MEGA APOCALYPSE. V2.19

MNeeds E.S.M.

Stop game by pressing the E.S.M. and change the SP to FF.
For unlimited lives for player 1 enter:- F 7EAL 7EA3 EA.

For unlimited lives for player 2 enter:- F 7EFD 7EFD EA.

TIGER MISSION FULL CHEAT. V2.10 by The Boffin.

1) Stop game in the usual way. A5

2; NOUpChan. all the following for infinite lives, bombs ,
missiles, and turbos.

Enter D 6123. (don't forget the fullstop) and change the line
to read EA EA. 3 .
Now do the same on all the following locations.

$SA3E and F
$9SFC and D
$9339 and A

To remove the anti cartridge protection enter:-—
F 23F7 B23F” 68

MNow change memory loCations $A2A2 t0 $22Q9 to any mumber from
$01 to $ff. ANd change 5ADS to $93. :

Now you can either restart or save. If you decide to =ave
then please make sure you turn vour drive off and then on
first.

CURSE OF SHERWOOD.
Infinite lives. Change 1993 from @1 to 0a.

Thanks to0 MM A. E. Cleminson. Scarboroush.

3 CHEATS. From Granam 3Smith and Rick Woodham, North Wales.
Tharnks guys. Vz.1a"’

MEMISIS. Infinite lives.
Change $1C3IE to E@.

POD. Infinite lives.
Change $66FC to AD.

EQUALISER. Infinite lives,
Chanze $6SF2 and I ta EaA.

DIZZY DICE. W2.19
To enable transfer to disk.

Stop zame Qs usual. And change 3P to FF.
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MAGHAX . V2 .10

F $2F3A to $2F3A EE. for infinite lives.

ARMY MOVES (1)

F $2824 to $2&=24 EE.

ARMY MOVES (2)

F $IAZ8 to $3IA28 EE. for infinite lives for each.

From S0oaPY. Tyhe and Wear .

CORRUPTED S0UND.

We received a letter from Gareth Kitchener in Hitchin, Herts
Who wrote in to tell us that he had sound problems on a game
called SPORT OF KIMNGS when he reloaded the Expert file. Along
With his letter a solution and some cheats.

(Mice one Gareth).

Enter the following code at $2504 .

A4 LDA#$ID
DZAE LD< 00
QERS STAFD42D , X%
Q50B CPA#$1C
Qsan BMEgaS1ZE
ASOF  TMP £2A00
VS12 IMX

23813 TMP$a303

b 2 o O b 2 O

Then enter the restart address to $0604. i.e. /2504 .,
then R to restart.,

HADES MEBULA. Infinite lives. Change locations $1971 to $1973
to EA. The restart address is $4876.

LOCO. RESTART ADDRESS is $6AFB.

IMPOSSIBLE MISSION.

Apparéntly according to Mr E.S. Hampton, of Southhampton,
the cheat published in issues 6/7 March/April doesn't seem to
work for him. S0 he sent this in instead.

Leave the cartridze on whilst the game loads and it will Jump
Straight into the monitor.

Using the M command enter M 9517, (full stop time azain)

and change the line to read:-

9517 A9 29 EA AS 47 E@ FF F9

Q VALUE = QSD.
Now whern the g£ame reloads the robots can't exterminate you.

DELTA.

Yet another delta cheat. A Zoon as the zame as loaded Stop
it and enter the following:- F $29S2 0 $9952 09. This will
Mean that as scon as you have gained an additional weapon you
Will rno longer lose it.

Change SF to FF and then enter /1770 and restart. But make
Sure you turn the sound option on or the cheat won't work.

ROAD RUNMER .

For infinite lives enter:- F ASE? ASES AS.

UBIKS MUSIC. Hhat a hard time for the programmer .

Heard the one about the programmer of Ubiks mUsSic who went
to a lot of trouble to anti Expert this synthasizer program.
Only to find out that all his elaborate protection worked
fine on version 2.9 but when it comes to 2.190 it zoes
Straizht to disk. (Hardluck Gmand .
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