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You'd expect one of the best-selling 
aome computers in Japan to have a 
•pecification list as big as its memory. 

But the Toshiba HX10 doesn't just 
imit itself to that. 

lt was developed along with other 
lapanese home computers to operate 

........ ' . .,... , , ' 
...-..; ....,.., • • 

on one language:MSX.You can swap prog
rams, games, cassettes, even peri,pherals 
like disk drives, printers, and joysticks: 
they're all compatible with every other 
MSX computer. 

All of which makes MSX the system 
of the future. 

So if you want a computer that won' t 
be obsolete in a few years, buy an MSX. 
If you want one of the best-selling MSX 
computers in Japan, buy a Toshiba HX10. 

TOSHIBA 

FOR MORE INFORMATION ON THE TOSHIBA HUO CONTACT TOSHIBA (UK) LTD., TOSHIBA HOUSE, FRIMLEY ROAD, FRIMLEY, SURREY GU+6 5JJ. TEL: (0276) 681691. 
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ust when you thought it was safe to sit back and relax with 

your favourite MSX magazine, we have some changes to 
announce. Your previous editor Liz Coley and her assistant 

Sean Rothman having moved on to bigger and better things, a new 
team has stepped into the breach, namely myself as editor and 
Eric' Doyle as editorial assistant, poor soul. Bear with us, and we 
will endeavour to entertain and inform you on every aspect of the 
MSX scene in the manner to which you were almost becoming 
accustomed. 

The MSX scene provides an exciting challenge. In spite of gloomy 

talk of slow supplies, high prices and poor Christmas sales, we here 
at MSX User have faith in the future. A standardised computer 
needing no specialist knowledge and designed to become an integral . 
part of a home entertainment system makes perfect sense, so much 
so that it need not rely on seasons or passing fads to grow and 
flourish. If �SX makers have any sense, prices will inevitably 

drop (and a standard will be maintained), sales will improve, and 
the supply of worthwhile software and interesting peripherals will 
follow suit. 

However, there is no need to preach to the converted - if you are 
reading this, you have already bought, borrowed or been given 
an MSX, and quite right too. Many of you have written - most 
encouragingly - to tell us your views. Keep those letters coming, 
not only because we like to hear from you but because if your prose 

is printable you will also earn yourselves one of those snazzy little 
badges which Liz so cleverly devised (yes, they too will continue 
as before). 

You will find your usual crop of games listings in this month's 
issue, along with a review of the new Panasonic CF-2700, all the 
latest gossip from Japan, an interview with Bony's whizz kid 
Mike Margolis, an insight into what the MSX people are saying, 
lots of easy-to-follow programming advice, and much more besides. 
So read on. 

Nicole Segre 
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Anyone conversant with home 
computers will know precisely why MSX 
was worth waiting for. 

The sheer proliferation of computer 
and software systems flooding the 
market loudly underlined the need for a 
unified standard. 

· 

So the major companies jointly 
developed a single computer and 
software system. The result - MSX -
the format that will be standard for all 
time. 

And those in the know will not be 
surprised that Mitsubishi are in the 
vanguard of the MSX movement. For, 
with the f ... series, Mitsubishi offers 
everything that MSX is and more. 

GRAPHICS 
Maximum resolution of 256 x 192 

pixels with all 16 colours available on the 
screen at the 'Same time. 3 2 sprites in two 
sizes and two magnifications allowing 
easy creation of' 30' graphics. 255 
pre ... defined characters all of which can 
be used as straight text or easily mixed 
with graphics. 

JOYSTICK AND CASSEIIE PORTS 

EXPANSION 
BUS 

PRINTER MONITOR 
PORT OUTPORT 

• 

SOUND 
Three independent channels which 

can be output through the TV 
loudspeakers at any volume, individually 
or simultaneously, at any of the available 
8 octaves. All three channels can use the 
'noise' generator for stunning sound 
effects. 

KEYBOARD 
73 moving keys, ergonomically 

designed for many hours of fatigue free 
use. Large cursor control keys which are 
excellent for both programme editing . · 
and game playing. 5 function keys giving 
10 pre ... defined functions which can 
easily be redefined from 'BASIC' using 
the 'KEY' command. 

BASIC 
MSX BASIC is possibly the most . 

comprehensive version of the original 
language. There is a complete set of 
commands for creating graphics. and 
sounds, manipulating text and moving 
sprites. In addition to this there are . 
'built--in' interrupt routines for detecting 
sprite collisions, function key selections 
and joy.-stick fire buttons. 

EXPANSION 
The Mitsubishi 64k Ml.rF80 and 32k 

ML .. f48 are both equipped with 2 
cartridge ports, 2 joy .. stick ports and a 
centronics compatible parallel interface. 
It is through these devices that the MSX 
system can be expanded for use with 
disc ... drives, printers, serial interfaces, 
modems and other peripherals. 

.. 

' 

. 
SOFTWARE ON CASSETTE 
The MSX system. can load and save 

data onto cassette at 1200 or 2400 baud 

· and unlike certain other home 
computers, the Mitsubishi f ... series can 
be used with a normal domestic tape 
recorder for this purpose. 

When you put all of these features 
together, with the knowledge that 
Mitsubishi is the largest manufacturer of 
Mainframe computers in Japan, those in 
the know will immediately recognise the 
true potentic;il of the Mitsubishi f ... series. 



The Mitsubishi MSX family 
computer is everything you wanted to 
know about computers, but didn't know 
who to ask. 

It's friendly, it's fun and so simple, a 
grown man can use it. Yet so versatile 
even his computer ... versed children 
would be hard ... stretched to over ... tax it. 

It operates with any colour 1V set. 
just plug it in, and the full power of the 
computer is instantly at your fingertips. 

I 

ML·FIO 

FOR FATHER 
The Mitsubishi MSX can do many 

things,Jfom keeping a simple check on 
the bank balance to running a complete 
business with customer account files, 
stock control programmes and word 
processing. It is just as much at home 
keeping control of your record or stamp 
collection or playing 'strategy' games 
such as chess, othello or.contract bridge. 

FOR MOTHER 
There is the opportunity to store 

recipes and other household information 
or keeping record of the children's 
progress at school. Household accounts 
can also be recorded so that savings can 
be planned for holidays and other 
seasonal expenses. 

• 

FOR THE CHILDREN 
There is education, particularly 

computer education. In a world where 
computer literacy is now of foremost 
importance, MSX offers a broad base of 
educational software. With simple 
programmes for the very young through 
to complex programmes for older 
students like language learning. 

Also, the graphics system of the 
Mitsubishi computer ensures that the 
MSX versions of your favourite games 
are reproduced with incredible 
speed and accuracy. 

Undoubtedly, MSX 
is the format for the 
future, a:nd will 
be�ome th� byword 
for€omputer 

education and entertainment. 
And you can be secure in the 

knowledge that regardless of future 
developments, any investments made in 
MSX hardware, software and 
peripherals today will always be 
comparable with the Mitsubishi F .. sefies. 

So if you've waited until now to buy a 
computer, you couldn't have timed it 
more perfectly. Get to know one today. 

Mitsubishi Electric (UK) Ud., Hertford Place, Denham Way, 
Rickmansworth,HertsWD3 2BJ. Tei:0923 770000. 

··,·· 
SPECIFICATIONS 

, CPU: Specia I keys for 
screen editing 
Sound: 

ML-F48 

ZBOA (3.6 MHz) 
Memory: 
ROM: 32 KB 
RAM: 64 KB(F80) 
RAM: 32 KB(F48) 
Video Ram: 16 KB 
Screen Displays: 
*Text Mode: 
40 columns x24 
lines 
�:cGraphics: 
256 x 192 pixels 
Colours: 16 
( 15+transparent) 
Sprites: 32 
Output: RF, 
Composite Video 
Keyboard: 
73 moving-key 
keyboard 
5 function keys 
Cursor control keys 

8 octaves 
3 channels for 
sound or ·noise' 
Output by TV sound 
or External Audio 
Amplifier 
Cassette 
Interface: 
1200·2400 baud 
Motor controlled 
by CPU 
Parallel 
Interface: 
Centronics 
Joy-Stick: 
2 x 9 pin 
connectors 
Rom·Cartridge: 
2 x 50 pin 
connector 

*SubJect to Scan of Momtor 
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bit pricey and has nothing in 
particular going for it. "We've 
done a small amount of 
advertising, not a great deal , 
and otherwise a lot of PR". 

Generous margin 

Profits, it would seem, are 
the most important thing to 
the new High Street retailers 
handling - in MSX - their first 
home computer. "We've given 
the independent dealers a 
generous margin,  to let them 
do their own local 
advertising". And his 
supplies, which were late? 
"Not many - it's been difficult 
to gauge the up-take this 
year". 

Nick Dosanjh has the 
Mitsubishi MLF-48 (32K 
RAM), at £220, and the 
MLF-80 (64K RAM), for £275, 
on his hands: "We've spent a 
reasonable sum on 
advertising, largely in  the 
trade press, and that wi 11 carry 
on to January". 

Again the suppliers' own 
dealers, more used to video 
or TVs, are "getting to grips 
with the machine". How many 
machines supplied since 
November? : "A modest 
supply - it's a new product". 

Steven Michaelis is in  
charge of pushing JVC's 
HC-7GB, for £279, and he 
described business as being 
"very low key on this side of 
Christmas - but then again 
we knew that the market was 
going to start small". JVC is 
concentrating on bui lding 
MSX sales slowly through its 
Audio-Video dealers, with its 
promotional budget going into 
training them up for 1985. 

The HC-7GB was late in  to 
the U K as it was only being 
produced in September and 
is a new machine anyway, 
with a unique RGB output, 
and not the more usual 
European version of a 
Japanese best-sel ler. 
Michaelis explained the 
general reluctance on the part 
of most MSX suppliers. 

"lt's a very long term 
project and, to be truthful, 
1985 is really when it begins. 
The trouble is that we (the 
Working Party) were too 
successful in exciting public 
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interest and press speculation 
about our immediate 
prospects. 

"The introduction of MSX 
is more analogous to the 
Japanese VHS video cassette 
recorder standard. Phi ll ips 
were years ahead with their 
VCR, the old Betamax format, 
they had the dealers sewn up, 
the cassettes being produced 
and the growing market share. 

"But they made the 
fundamental mistake in  being 
just one firm sel l ing that 
standard. Then we had the 
advent of umpteen VHS 
machines, which won over a 
larger share of the cassettes 
and, eventually, the dominant 
market share", he said. (And 
remember, Phil l ips had to 
concede victory and adopt 
VHS in 1984 . . .  ) 

Toshiba, of course, simply 
can't wait for MSX to be 
adopted. So they "go for it" by 
addressing the consumer. 
Skuce said that was in part 
because the Japanese parent 
company was "becoming 
very much more aggressive'' 
and trying to come out as the 
major competitor to Sony in 
consumer electronics. And 
that means fighting talk from 
Toshiba, for example. "No 
one's tipping Commodore 
and Sinclair over the brink 
just yet, but we want to be the 
firm that does". 

Skuce described the 
detailed promotional campaign 
which Toshiba was beginning 
while the rest of The Working 
Party was chipping in for a 
measly all-in MSX ad in  the 
nationals. "First of all it was 
aimed at the MSX purchaser, 
the father in  other words. And 
that campaign is just coming 
to a close. 

"Over the copy-line that 
said if you buy the wrong 
home computer now, you '11 
have to buy an MSX in two 
year's time we started to bu ild 
the Toshiba identity", he 
explained. And if you've see 
the 'Hello Tosh, Gotta 
Toshiba' ads then you 'l l 
what identity can do . . : . 

"Next we advert' 
computer speci · .· 

our MSX need 

m on it or to contain the 
specifications, while the 
ordinary home computer 
could fit them into a TV 
screen. In  other words, 
showing that MSX had taken 
the best features from all 
home computers. The third 
campaign was much the 
same, but geared to the 
proliferating MSX press". (The 
64K HX-10 is nothing 
wond�rful, remember, just 
standard MSX). 

"We've already spent 
£300,000 on advertising, and 
the bi l l  for launching our MSX 
isn't l ikely to be anything less 
than a mi l l ion pounds", said 
Skuce. Lotta tosh! ' 'Our 
campaigns aren't 'angled' at 
any particular kind of buyer or 
seller, we believe in  a 
balanced business where 
sales are al lowed to come 
from anywhere - we don't 
dictate who sells what". 

Just as Toshiba stands out 
from the bunch with its 
marketing, the only MSX 
supplier we spoke to that is 
really adding weird 
peripherals and specialising 
its machine is Yamaha. 

Musical micro 

' 'Anyone who handles the 
Yamaha MSX has first got to 
take our course and then pass 
an exam", according to Bruce 
Everiss - moonlighting as the 
marketing man for the launch 
of its £600 CX-5. Sold throug . 
the supplier's musical 
dealers, this 32K RAM 
machine adds a p 
synthesiser chip, a f 
musical keyboard 
of musical RO 

' 

and addition . 

or musical 
MSX o'"' ... -

a VCR interface next year it 
wil l  train dealers to use it; and 
the same goes for the rest. 
But by then the market share 
might have been largely 
soaked up . . .  

Friends and foes 

The MSX Working Party 
was founded in February on 
the common ground between 
suppl iers, in  recognition of the 
fact that certain pre
requisites - l ike software · 

packages, improved system 
routines and peripherals -
are common to all of them, 
with the stipulation that the 
group would just see to the 
basics and leave each firm to 
finalise its own marketing 
details. 

Graylings was picked to 
administer the group, since it 
was Sony's bright idea and 
the firm did Sony's Public 
Relations. Gibbs, who had 
previously worked for Logica, . 
was thrown in at the deep 
end. " I 'm no buff", she s 
"this was my fi rst exp 
into home computin 
was a hell of a lot 
Since we are p 
standard - n 
have no ....... L&. 

grind''. 
The 

• • 
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s 
lead 

press - included 
rom Sony, Sanyo, 

ideo, Toshiba, JVC, 
. ush i ,  Yamaha (the 
ese) and Gold star 

an), with Phi l ips also 
threatening to bring out the 
first European MSX 

Few machines 

Prices are so simi lar that 
the naive might believe that 
MSX suppl iers are operating 
some kind of high-tech, price
f ix ing cartel: the basic (32K) 

-
MSX wil l cost between £199 
and £299. But the truth is that 
the simi larity between 
machines fostered by the 
hardware standard gives little 
room to manoeuvre on price, 
unless you either get into 
volume production quickly, or 
go for kami-kaze discounting 
to win market share. 

The margins dealt to 
dealers and retailers are so 
sl im that discounting , outside 
of a few pounds, is l ikely to be 
rare; differences are instead 
evident in  the packaging and 
should also have been 
discernible in marketing and 
promotion. 

Some MSX suppl iers have 
chosen to launch many more 
of their machines at one time, 
in  the expectation of huge 
demand. But with so few 
machines around this is only 
l ikely to further di lute the 
important brand-identity -
more important in the UK than 
Japan - of the individual MSX 
supplier. lt should also be 
noted that all of the Japanese 
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machines being sold in  
Britain have already been on 
sale in Japan since after 
Easter - although recent 
trade figures show that the 
demand was over-estimated, 
with only a half of the 
products being sold. 

The soft touch 

Again what will be 
common to all of these 
machines - although not 
necessarily all-in with the 
price! - is the ability to run a 
great deal of British software 
from Day One. By April the 
MSX Working Party had 
invited 70 software houses to 
its first demonstration of MSX 
machines; some 60 signed up 
soon after and agreed to write 
MSX packages. 

But the problem, again ,  is 
that it is all the same software 
which is being bundled in with 
the first machines. (Partly 
forced by the late appearance 
of promised packages). The 
poor customer can't really 
make a choice on the bas 
which program, or which 
peripheral, he gets witn·""n• 
MSX machine. 

And Gibbs adm·· ... ,;; 

12 

onths, � 
MSX .

. 

Thorn-EM I Software and 
Longman's also taking a close 
interest. 

For instance, Knight's 
software house is the sole 
distributor for (Japanese
derived) Toshiba packages, 
and anyone buying a Toshiba 
machine wil l get five Knight's 
programs, including an 
i ntroduction tape, graphics 
demonstration, junior maths 
and keyboard trainer. 

And if you buy a Sanyo I:·�: ··>·�\�'' 
machine the Knight's 
package is also includ 
substituting the mo 
studious graphics 
for two games c_. ... 
Viper and --... '"'" ut'-r 

The cass 'II-.::J"".: 

software is  
underc 
Spect 
with he---� 

old 8in 
nd 31/2in 

he word 
i:!.IJui· rom 

· r all four size 
a common 

·u allow ease of 
ge between them! 

···"'""re houses could 
·oack to work. 

· e MSX Working Party is 
using its experience to 

uicken the i ntroduction of 
. .  : · MSX in Europe, where it has 

just been launched in France, 
Germany and Holland, and in  
America, where a party of 
n ine Japanese suppliers 
grouped together in  January 

urn ing at the giant Consumer 

- many 
sell 

· · handle MSX; 
ampioned as 

ter Appliance. 
.. .. "..... rked here? -
ve to wait and see", 

bbs. 
11, it does appear that in  

ost every department The 
· SX Working Party was 
1ghting an uphil l  battle. 

Perhaps Britain wasn't the 
testing ground for MSX 
exports which we were all 
lead to believe. Perhaps what 
might be born this year is not 
MSX, but a turkey: a tough old 
bird gobbling a lot about the 
product, but delivering little 
by way of real substance or 
flavour . . .  

The complete l ist of MSX 
licenses issued by Microsoft 
is as follows: Canon, Casio, 
Fujitsu, Generai/Paxon, 
Goldstar/AVT, Hitachi, 
Daewoo, M itsubish i ,  
Panasonic, Pioneer, 
Samsung, Sanyo, Sharp, 
Sony, Teleton, Toshiba, Victor
JVC, Yamaha, Yashica, 
Kyocera, with the Dutch firm 
Phi l ips, the French firm 
Thomson and the sole 
American supplier, 
Spectravideo. 
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ith H itachi sti l l  
waiting to see 
what the other 

manufacturers report about 
the temperature of the water 
before dipping their toes in , 
launch of Panasonic's 
top-quality thoroughbred 
completes the first wave of 
MSX machines to hit the 
UK market. 

Roughly in  order of price, 
starting at the bottom end, the 
machines we've seen so far 
include the GoldStar from 
M icrodeal, the Spectravideo 
SVI-728, the JVC HC-7, the 
Canon V-20, the Toshiba 
HX-10, the Mitsubishi MLF-48 
and MLF-80, the Sanyo 
MPC100, the Sony H IT BIT 
H B75, and the Yamaha CX5M 
MSX music computer. (The 
scramble to reduce prices· has 
now begun,  affecting 
GoldStar, Toshiba, Sony and 
Sanyo initially, so the price 
order may change over the 
early months of the year.) 
We're still waiting for the 
Philips, which has been on 

�he new Panasonic 
CF2700 wins the Karl 
Dallas seal of approval. 
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sale in  Italy so far but 
nowhere else in Europe, as 
yet, not even its native 
Holland . 

So far, we have had 
machines with only one 
cartridge slot (GoldStar, 
Sanyo, Spectravideo, 
Toshiba, Yamaha), with two 
cartridge slots (Canon , 
Mitsubishi, Sony), with 
numeric keypad 
(Spectravideo), with RGB 
video output as well as RF 
and composite video (JVC, 
Sony), with expansion bus 
(GoldStar, Mitsubishi , Sanyo, 
Spectravideo, Toshiba, 
Yamaha), with (RESET) 
button (JVC, Sanyo, Sony), 
and with specialist extra 
firmware (Sony). 

The Panasonic CF2700 is 
what you might describe as a 
"classic" machine, with two 
top-mounted cartridge slots, 
no expansion bus or (RESET) 
button, and otherwise no 
special bells and wh istles, 
apart from the fact that it is a 
very attractive, professional-

feeling implementation of the 
MSX standard , supported by 
excellent documentation. 

lt comes in tastefu l  shades 
of grey: dark charcoal for the 
body of the machine and its 
large, diamond-shaped cursor 
control keys (outlined with 
green arrow heads), dark grey 
for control keys ((SHIFT), 
(SPACE), (GRAPH), 
(CODE), (CTRL), (TAB), and 
(ESC) ) ,  and light grey for the 
alphanumeric, function and 
(STOP), (HOME)/(CLS), 
(SELECT), (INS) and (DEL) 
keys - that's the order those 
latter keys are laid out across 
the top of the keyboard , 
incidentally. 

The (RETURN) key is 
comfortably large (the depth 
of two alpha keys), and so are 
the two (SH IFT) keys, which 
are at least double-width (the 
one on the left is almost triple
width). Arrows are used to 
label them, a downward-and
left arrow for (REr URN), 
upward arrows for (SH IFT), 
plus a circled upward arrow 
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for (CAPS LOCK) (which has 
a built-in LED rather than a 
separate indicator), and a 
leftward arrow for (BS). 

None of the graphic 
characters are indicated on 
the key fronts, and the 
accents key displays only the 
grave and acute, not the 
circumflex and umlaut which 
can be accessed by pressing 
it at the same time as (CODE) 
and (SHIFT) + (CODE). 

I really like this keyboard , 
which is easily the equal of 
my two other favourites, the 
Sony and the Canon. The 
keys have a nice springy feel 
and the keytops are sl ightly 
dished, in best Selectric 
manner. 

The rear connectors are 
grouped rather close together 
instead of being strung out 
across the back as is normal , 
which makes for a rather tight 
tangle of wires if all are in  use. 
Composite video and audio 
out sockets are both RCA 
phono-type, and suitable 
heavy-duty leads are 
supplied. The D-connector for 
printer and the two joystick 
ports at the right-hand side 
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come suppl ied with 
removable (and therefore 
losable) plastic covers. 

Although there does not 
appear to be a micro-switch 
attached to either of the two 
cartridge covers, allowing 
them to tu nction as a sort of 
cold reset, there is actually a 
switch inside each , which 
would be depressed by the 
insertion of a cartridge. 
However, you'd be i l l-advised 
to try using either of these 
micro-switches as (RESET) 
buttons by poking around with 
your fingers - an insulated 
screwdriver might be OK, if 
you know what you're 
doing - and of course you 
should always switch off 
before inserting a cartridge. 
The micro-switch is there as a 
final fail-safe should you 
forget. (But this is one of 
those things you should never 
forget) . 

Inside, the layout confirms 
the workmanl ike solidity of 
the exterior, with a sizeable 
powerpack contributing much 
to the half-a-ki lo or so by 
which this machine is heavier 
than the competition - and 

some of the extra heat, too, 
for it does run slightly warm, 
accounting for the fact that it 
draws 28 watts, compared 
with most other machines' ten 
or so. The keyboard is 
attached to the main PCB 
rather than coming away with 
the cover as is more usual, 
and the shortness of the 
ribbon cables forming this 
attachment might make 
servicing a little inconvenient. 

However, the general 
appearance provides plenty 
of reassurance that servicing 
is unl ikely to be necessary. 

The monitor display is 
bright and crisp, with none of 
the weak colours I 've noticed 
on some other machines. 

The documentation is 
particularly good : a 130-page 
instruction manual with useful 
but simple programming 
examples, and a 196-page 
Basic Reference Guide, 
including 130 pages devoted 
to the commands and 
tu nctions - mostly one to a 
page, including syntax and 
program examples - a 
chapter covering the main 
points of MSX Basic (rather 

briefly) , and ten pages 
of tables. 

The only aspects 
inadequately covered are the 
VDP and SOUND 
command - but they probably 
need more than two or three 
pages each to make their 
functions clear. 

Verdict 

In  general, I l i ke this 
machine, though it has no 
special faci l ities apart from its 
second cartridge slot. I l ike 
the big cursor control keys, 
the fact that both cart slots are 
protected by hinged doors, 
the way its 3112-kilo weight 
prevents it from slipping 
around on the desk, and the 
professional feel of the 
keyboard . 

I have reservations about 
the grouping of the rear 
connectors, and I 'd be worried 
about buying a machine that 
didn't have an expansion bus. 
But then neither do my other 
two favourites. And it seems 
l ikely that the cartridge slot 
wi 11 be used for expansions. 

For the serious user, this 
has got to be a contender. 
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The price tag. It's something rather special. 
When you take a look at the new Goldstar 

MSX you'll find an asking price of around £240 
Quite a bit less than most of the others. 

And since you're choosing a micro that's 
designed and built to one standard, that'll leave 
you a whole lot more for the super new MSX 
games or business software. 

What is standard, of course, is the superb 
MSX specification . 

State-of-the-art feature like 64K of 'user' 
RAM and 32K of ROM and l6K Video RAM place 
the Goldstar right at the top of the MSX league. 

Sixteen vivid colours and eight octaves of 
sound make it a great games player's micro. 

And there's a powerful Z-80A processor to 
take on a world of home office tasks. 

Goldstar MSX. The brightest. new star 
among micros that's unbeatable value for money. 

You'll find it at above standard computer 
dealers now. 

Distributed by:

MICRO DEALER UK Ltd 
29 Burrowfield, Welwyn Garden City Herts AL7 4SS 

Tel: (07073) 28181 Telex: 23674 MDUKG 
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Francs for the memory -
Karl Dallas looks at the 
ways and means of 
storage. 

our MSX has a truly 
wonderful memory. Tell 
it something, and it'll 

be remembered for years - as 
long as you don't switch it off. 

But if you do turn it off - or, 
more l ikely these days, if 
there's a power cut, or 
someone kicks out the 
plug - then zilch! 

It'll just sit there blinking at 
you, telling how many 
thousand bytes of memory, 
it's got available for you, but 
not remembering a thing. 

If you had a simi larly 
forgetfu l  friend, you could 
write a l ist of all the things you 
wanted it to remember, stick it . 
in  his or her pocket, and every 
time forgetfulness took over, 
there it'd be: the list! Instant 
recall. 

Computers can't read bits 
of paper (well, not yet, 
anyway, though there's a 
gadget for the IBM PC that 
can read typewritten pages, 
and always remember that 
the IBM's MS-DOS operating 

system is the big brother of 
MSX-DOS) but they love 
reading magnetic media. 

Options 

What that means, in real 
terms at this moment, is one 
of four options: 

Cassette tape 
Floppy diskette 
Data cartridge 
Tape streamer. 
The first three of these are 

available right now, with the 
fourth on the horizon 
(meaning negotiations 
between the British importers 
and Mitsumi,  the Japanese 
manufacturers, are sti l l  
proceeding). 

Everyone's familiar with 
tape cassettes, if only 
because that's what you use 
to tape all your mates' LPs on . 
The tapes used by computers 
are exactly the same, except 
that it makes sense to avoid 
using the pricey metal tapes, 
since they don't actually 
record computer programs 

very wel l ,  and they are very 
expensive You ought to steer 
clear of very long tapes (the 
C90 or C120 variety), too, 
because the tape is very thin 
and likely to stretch in use, 
and also it's a pain winding 
forward from one end of the 
tape to the other looking for 
exactly the program you want. 

Disks are less of a pain ,  
LOADing in  seconds or less 
what could take minutes from 
tape. Of course, they're more 
expensive, both for the 
storage medium and for the 
hardware - the disk drives -
required to use them. 

Floppies are strangely 
named, because they're 
pretty rigid, coming inside a 
strong protective metal or 
plastic casing. Compared 
with the hard disks that were 
used before they were 
invented, they're less rigid, of 
course. But floppy, strictly 
speaking, they ain't. 

Disks are one area where 
the famed MSX compatibi l ity 
doesn't exactly rule supreme, 
because while any MSX disk 
drive wil l fit into any MSX 
computer, any disk from one 
MSX drive won't necessarily 
fit into every other MSX disk 
drive, because they can be 
either 3in, 31/2in, 5V4in, or 
even Sin wide. 

The good news is that 
H itachi ,  who produce the 3in 
format, haven't even 
launched a disk drive in 
Japar (though I have a pre
production model, and it 
works fine) and with the 
exception of Spectravideo 
and possibly JVC, no one's 
producing 5V4in MSX drives, 
and there are no Sin MSX 
drives as yet. 

That leaves Sony's 3112 in 
drive as the only game in 
town, and believe me, it's 
sweet. Sony created this 
format, which is also used by 
the hugely popular Apricot 
and Macintosh machines as 
well as (rumour hath it) the 
soon-to-be-announced IBM 
lap-held computer. They were 
smart in  making it available at 
the same time the Sony Hit
Bit MSX computer got into the 
shops before Christmas, 
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which gave them something 
of a headstart, even though it 
cost almost as much as the 
computer. 

Now others are becoming 
available, notably from JVC, 
who haven't yet decided 
whether they'll also be 
distributing a 51/4 in drive. 

Data cartridge 

The data cartridge also 
owes a lot to Sony, whose 
invention it is, although to the 
user it's a lot l ike the solid
state ROM cartridges that 
some of the more expensive 
games come on. The letters 
ROM stand for Read-Only 
Memory {I bet you already 
knew that) and a ROM 
cartridge is basically a 
program, on a chip, which 
can't be rewritten or erased 
(though i f  you try plugging or 
unplugging it without turning 
off the machine, you ' l l  
probably blow it). 

The data cartridge is l ike 
an ultra-fast disk. lt plugs into 
the cartridge port and hasn't 
got a lot of memory capacity, 
but thanks to a built-in battery 
pack, it holds its memory for 
four or five years. 

When Sony announced it, 
the only machine you could 
use it with was their Hit-Bit, 
but it was only a matter of 
time before some clever sod 
worked out how to use it with 
other machines. Modesty 
forbids me from naming who 
that CS may be, but just watch 
this space in future issues! 

The tape streamer is a sort 
of faster-than-usual tape 
cassette, using a non
standard cartridge with an 
endless loop of tape inside. 
lt's not as fast as disk, but it's 
much faster than cassette, 
which is presumably why it's 
going to be marketed under 
the Quick Disk name. 

Confusing, though,  
because it's not really a disk. 

The main difference 
between cassette, disk, data 
cartridge, and tape streamer, 
is that the first and last are 
sequential, meaning that 
they store stuff in a long 
stream, one item after the 
other, so to get to item 
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number 100, you have to go 
through items 1 to 99 first, 
and disk and data cartridge 
are random access, meaning 
that you can go straight to any 
individual item. 

The disk does this by 
holding a special directory of 
where everything is, l ike the 
label on an LP record . And 
then,  l ike swinging the pick-up 
arm across the record until 
you find the track you l ike, the 
read/write head of the disk 
drive slides across the surface 
of the disk unti l  it's reached 
exactly the sector it wants. 

I f  you've ever compared 
picking an LP track with the 
time it takes to wind through a 
cassette of the same music to 
find it, you'l l realise why disk 
is much faster than tape, and 
why no serious application 
can manage with tape. 

The way I 've told it, the 
disk has got to be a certain 
winner, but it's not as simple 
as that. For a start, disks are 
expensive. Also, certain 
markets seem to prefer one 
system or the other, so that it's 
impossible (or nearly so) to 
get anything different. 

So Japan's mainly a 
cartridge market, and 
America's mainly disks. But 
here, in cost-conscious 
Britain ,  the people go for 

tapes all the time, and so do 
the software companies. So 
let's have a look at tapes. 

Tapes 

The best kind of tape to 
use is something not longer 
than C30, and one which 
requires "normal" bias (which 
may be described on the 
cassette with something l ike 
"1201-ls EQ"). Avoid cheap 
tapes emanating from the 
more obscure parts of Asia, 
because while they may work 
99 times out of 100, it's a 
racing certainty that the time 
they let you down is just after 
you've keyed in  a zil l ion-line 
program, and you 'l l have to 
do it all again. lt you haven't 
previously LISTed it to a 
printer, that means going 
back to square one. 

Alternatively, you could go 
out and buy something to 
shoot yourself with. 

When the computer is 
connected to the cassette 
recorder using the correct 
three-core cable, with the red 
plug into "mic", the white plug 
into "ear", and the black plug 
entering the 'remote' socket 
on the recorder, control of the 
motor is normally transferred 
to the computer (after first 
pressing the appropriate 
PLAY or RECORD buttons on 
the recorder). However, i f  it is 
necessary to rewind or fast-

forward through a tape to find 
the place from which to LOAD 
or to which to SAVE, you 'l l 
need to use the MOTOR 
command: 

MOTOR OFF 
returns control to the recorder, 
and 

MOTOR ON 
returns control to the 
computer. I f  the recorder 
motor is turning, the MOTOR 
OFF command wil l turn it off, 
MOTOR ON will start it again . 
Alternatively, the single 
command MOTOR can be 
used to act as a 'toggle', 
stopping the motor or trans
ferring control to the recorder 
i f  the motor is turning, i f  
the computer has control, 
or start ing the motor or 
transferring control back to 
the computer i f  the motor is 
not turning or i f  the recorder 
has control. 

Before you start writing 
and SAVEing programs (I 've 
capitalised the word SAVE 
because that's the actual 
command), you 'l l  probably 
want to LOAD something from 
a commercial cassette. 

The first problem you'l l  
probably encounter is the 
playback volume level setting 
on your recorder, because i f  
it's too high (loud) it wil l  be 
distorted, and the computer 
won't understand it, and i f  it's 
too low (quiet), it won't be able 
to hear it. You '11 need to do 
quite a bit of experimentation 
to get it exactly right, and the 
level setting may need to be 
varied from tape to tape. 
Sorry, but that's the way it is. 

I f  you play it back without 
plugging it into the computer, 
you '11 be able to hear the 
sound of the program - and a 
dreadul  caterwauling it is! I f  it 
sounds distorted , then you'l l 
need to turn the volume down 
a bit. 

This way, you can also 
hear the way the program is 
constructed. At first, there's a 
high "header" tone, which 
tells the computer that a 
program is about to begin.  In 
this section, also, is a brief bit 
that tells the computer what 
baud rate was used to record 
it (don't worry, I ' l l  explain 
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about Emile Baudot and his 
baud rate in a moment). Then 
the tone drops roughly an 
octave, and the program 
proper begins. 

At the end, there's another 
tone to tell the computer that's 
all folks. 

!alking Machine 

Although most programs 
you'll write yourself will 
probably be in the BASIC 
language, any commerci 
software wil l probably be in  
machine language or binary 
code. This is because games 
need to run fast, and if they're 
written in BASIC, every 
instruction has to be 
translated- interpreted is the 
technical term - into machine 
language, which is the only 
thing the stupid machine can 
really understand . 

The command to load a 
machine language program is 
BLOAD (Binary LOAD). 
BLOAD will work on its own, if 
cassette is all you've got 
connected, but because it's 
possible to SAVE programs 
on other devices than 
cassette, and you may get a 
disk drive in due course, it's a 
good idea to get into the habit 
of telling the computer what 
device you're using, by 
adding "CAS:" after the 
command. For your own 
programs, you may need to 
add the program name (plus 
the area of memory it needs 
to be BLOADed into) but with 
commercial software, this is 
rarely necessary. If you add 
",A" after the command, it will 
RUN automatically, as soon 
as it's finished BLOADing. So 
the total command to BLOAD 
and RUN the first machine 
language program on a tape 
would be: 

BLOAD "CAS:" , R  
If you specify a program 

name, and it's not the first on 
the tape, then it will display 
the name of each program it 
finds, and skip over it, until it 
finds the one you want. 

Pretty soon, however, 
you'll start writing your own 
programs and will want to 
SAVE them, and the chances 
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are they'll certainly be in 
BASIC. 

If you· don't have a disk 
drive fitted, there are two 
options to SAVE to cassette: 

CSAVE "programname" 
which SAVEs a program in 

compressed form 
SAVE "CAS: programname" 

which SAVEs a program in 
ASC 11 text form 

The main difference 
between the two, as far as the 
user is concerned, is that 
because the program is 
compressed, CSAVE is faster. 
Also there is a choice of baud 
rates, and if a good recorder 
is used (essential), the higher 
baud rate will CSAVE it even 
faster. 

What is a baud rate? I hear 
you cry. 

Basically, it's the speed at 
which the program is going 
to be SAVEd, and gets its 
name from Emile Baudot, 
who invented a way of 
encoding telegraph signals 
into binary code back in  1874 
(no, I 'm not making this up, 
honestly) and MSX offers you 
two speeds: 1200 baud 
(which you choose by 
selecting the figure "1" after 
the CSAVE command) or 
2400 baud (add a "2"). 

As in all things in life, of 
course, you gain something to 
lose something . The higher 

baud rate may be faster, but it 
may also be harder to LOAD 
back, especially if your 
recorder is a bit manky. Thafs 
why certain software 
companies (l ike Electric, for 
instance), SAVE their 
programs on one side of the 
cassette at the faster, 2400 
baud rate, but use the other 
for the slower, but safer, 1200 
baud rate. This is a tip worth 
remembering, unless you're 
certain your recorder can 
actually handle the 2400 
baud rate. 

Normally, the slower 1200 
baud rate is the default if the 
higher 2400 rate is not 
specified, but the higher rate 
can be made the default with 
the SCREEN command. 

If a disk drive has not been 
attached, SAVE 
"programname" (without 
specifying the device) will 
SAVE to cassette. CSAVE 
cannot be used if a disk drive 
is attached and will produce 
an ' I llegal Function Call' error 
message if it is used. In  that 
case, SAVE with no device 
specified assumes disk drive, 
so to SAVE to cassette the 
SAVE "CAS:" option is 
requ i red. 

The program name may be 
up to 1 1  characters long, 
including the device 
descriptor prefix and colon, eg 

SAVE "CAS: 1234567" 

but with BSAVE or CSAVE, 
the program name must be no 
longer than six characters, eg 

BSAVE "123456" 
Similar rules apply to 

BASIC program LOAD and 
CLOAD. LOAD with no disk 

drive wil l apply to the 
cassette recorder, and 
to the disk drive if one is 

attached , and in that case 
the command to LOAD 

"CAS:". CLOAD is not usable 
if a disk drive is attached. The 
verify command, CLOAD?, 
which compares the program 
in  memory with what is on the 
tape, is also usable only if 
there is no d isk drive 
attached. Disk SAVE 
performs an automatic verify, 
so a separate command is 
unnecessary. 

lt's possible to use 
CLOAD? to get a list of the 
contents of a program tape to 
the screen. Some machines 
(eg the Amstrad), have a 
special CATalogue function 
for doing this, but you have to 
fool the MSX machine to get it 
to do it! 

We've already met BLOAD. 
The command BSAVE is also 
used with binary (machine 
language) programs, and the 
syntax is similar: no device 
need be specified if only 
cassette is connected, but if 
disk is connected, it is 
necessary to specify BLOAD 
"CAS:" to d i rect the 
command to the appropriate 
device. In  the case of BSAVE, 
it is also necessary to specify 
the start and end addresses 
of the program (and a run 
address if needed; otherwise 
the start address is taken as 
the run address default). 

Immediate Runs 

As we have already seen, if 
the suffix '', R' '  is added to a 
LOAD, BLOAD or CLOAD 
command, the program will 
be RUN immediately after it is 
LOADed. Otherwise, you 
have to type i n  the three-letter 
instruction RUN (followed by 
RETURN, of course) to 
execute the program. 

With LOAD, BLOAD or 
CLOAD, if no program name 
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is specified, the next 
appropriate file on tape is 
LOADed into memory. 

Every time a program is 
RUN, everything in  the 
computer's memory (except 
the program, of course) is 
wiped out, so if the previous 
time you ran it� you were 
asked to type in something, 
that will have been forgotten,  
since RUN sets all variables 
to zero (if they're numeric) or 
nul l  (" ", if they're strings of 
characters, l ike words). If you 
know the number of the first 
line-number in the program, 
you can start it up again 
without losing this memory 
with the GOTO command. (If 
the program has stopped 
because something went 
wrong, you can sometimes 
start things up again where 
you left off by typing CONT, 
for CONTinue). 

Better, you can store such 
information on a cassette data 
file - but I ' l l  get into that in  a 
moment. 

RUN" " can be used to 
LOAD and RUN the next 
program on a tape; in  this, it is 
identical to the LOAD 
"CAS:" ,R  command. 

RUN can carry a l ine 
number parameter, so that it 
is possible to by-pass the 
opening lines with a 

20 

command such as 
RUN 100 

but note that all variables wil l 
still be set to zero or nul l  in 
this case. To preserve 
variables (eg during program 
debugging), it is better to use 
the 

GOTO 100 
command, as we've seen.  

lt is possible to use the 
MERGE command to amal
gamate a program from tape 
with one in  memory. The 
program on tape must be in  
ASCI I  text format (which · 

means you didn't use CSAVE), 
and care must be taken to see 
that program l ines do not 
overlap. If a l ine from the tape 
program has the same l ine 
number as one in  memory, 
then the new l ine wil l replace 
the old. If the new program 
line numbers cover the same 
range as those in memory, 
they wil l become mixed up, 
probably garbling the entire 
program. So if the program in 
memory has l ines 10 and 20, 
and the program to be 
MERGEd has l ines 15 and 25, 
then the amalgamated 
program l ines will run 10, 15, 
20, 25 - with unexpected and 
probably disastrous effects! 

When MERGEing 
programs, it is often . 
necessary either to DELETE 

. 

or RENUMBER lines in  the 
program in memory - or 
both! - to avoid this sort of 
confusion. 

Some BASICS have a 
CHAIN command to perform 
a simi lar function during 
program execution. MSX 
BASIC uses RUN ��filename" 
for this purpose. I f  you've 
been using any data files (it 
won't be long before we get to 
them now) it's possible to 
keep them open during 
chaining, but all variables are 
set back to zero or null .  

Unfortunately, it is not 
possible to combine GOTO, 
filename and l ine number to 
avoid this. 

OK, so what is a data file? 
You probably know that in 

an office a fi le is a sort of 
folder, usually kept in  a fil ing 
cabinet, in which you can 
store things you may want to 
look at from time to time. Well ,  
that's a pretty good 
description of a computer 
data file. 
Before you get something out 
of a file, you've got to put it in 
first. And since it's possible to 
have more than one file open 
at a time (up to 15, as a matter 
of fact), you have to give it a 
number. 

When you open a file, you 
have to tell the computer 

where it can find it (in this 
case, on cassette), its name, 
whether you want to take 
something out of computer 
memory and output it into the 
file (print) or take something 
out and input it into the 
computer memory, and the 
file number, l ike this: 

OPEN "CAS: filename" 
FOR input/output AS 1-15 
So, to write information into 

a file called ADDRESSES, 
you'd type in:  

OPEN "CAS: 
ADDRESSES" FOR 
OUTPUT AS 1 
Since you can have more 

than one file open at a time, 
you have to attach the file 
number to each PRINT or 
INPUT command, PRINT #1 
in  this case. 

After you've finished 
outputting to the file, you must 
CLOSE it. In  this case, you 
can either CLOSE one file, by 
specifying its number, several 
files, with their numbers 
separated by commas, or all 
files, by not specifying any 
numbers: 

CLOSE 1 
CLOSE 1 ,  3, 4 
CLOSE , 

You can read the contents 
of your file in a simi lar way: 

OPEN "CAS: 
ADDRESSES" FOR 
INPUT AS 1 

using INPUT #1  to look at the 
contents, and similar CLOSE 
commands. 

Remember how I 
explained that tape was a 
sequential medium, meaning 
that it stored things in a long 
stream, one item after the 
other, and you had to read 
right through them all to get to 
the last one? This is also true 
of tape data fi les. But if you 
store your data files on disk, 
they can be random access 
files, meaning that you can 
pick out one record from right 
in the middle of the file. 

Obviously, I haven't got 
space to go into all the ins and 
outs of how to manage data 
files, but next month, I 'm 
going to look at how the disk 
drive works, and how these 
commands have to be 
modified to work with disk. 
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THE UNIQUE 

SYSTEM • 

RING US 
FIRST FOR OUR 

-- 'SPECIAL OFFER' 
PACKAGES 

Now with 
a 3  year 

guarantee 
and FREE 
Software 

Starter Pack 

. .  
PANASONIC 

SERIES ML Model HC-7GB - £275.00 CF-2700 

SONY 
HIT-BIT 
£299.95 ML-F48 - £245.00 

ML-F80 £299.00 
PRICE LIST 

TOSHIBA 
HX-10 COMPUTER £239.95 
HX-P570 PLOTIER PRINTER 

£249.00 
HPX 5500 PRINTER £399.95 
KPT22 CASSETIE RECORDER 

£29.95 
HXJ400 JOYSTICKS £12.95 
SOFTWARE STARTER PACK 
(5 GAMES) SPECIAL PRICE! £30.00 

SONY 
HIT BIT COMPUTER £299.95 
HBD50 MICRO FLOPPY DISK UNIT 

£349.95 
JS 55 JOYSTICKS £19.95 
TCM737 DATA RECORDER £39.95 
PRN/C41 PLOTIER PRINTER 

£249.95 

JVC 
HC-7GB COMPUTER £275.00 
HC-R105 DATA RECORDER £89.95 
HC-J61 5 JOYSTICKS £12.95 

SANYO 
MPC 1 00 COMPUTER £299.95 
MLT 001 LIGHT PEN £89.95 
DR202 DATA RECORDER £44.95 
MJY002 JOYSTICKS £12.95 
DR1 01 CASSETIE RECORDER 

£34.95 

NATIONAL PANASONIC 
CF2700 with free ROM cartridge 

£279.00 

MITSUBISHI 
ML-F48 COMPUTER 
ML-F80 COMPUTER 

£245.00 
£299.00 

BUY FROM THE EXPERTS - WITH 
CONFIDENCE 

with 
FREE 
ROM cartridge 
£279.00 

SOFTWARE PACKS 
* New software arriving daily * 

- ask for our lull list! 
KUMA ZEN MACHINE CODE ATHLETIC LAND 
DRILLER TANKS £8.95 PROGRAMMING SYSTEM MONKEY ACADEMY 
BINARY LAND £8.95 £19.95 CIRCUS CHARLIE 
FIRE RESCUE £7.95 KUMA FORTH £39.95 TIME PILOT 
ERIC & THE FLOATERS £5.95 COMMUNICATIONS WITH ELECTRIC DOGFIGHTER £6.95 VIEWDATA £19.95 
HYPER VIPER £7.95 SHARK HUNTER 

SPOOKS AND LADDERS £6.95 KOIAMI NORSEMAN 

COCO IN THE CASTLE £6.95 SUPER COBRA £13.99 BUZZ OFF 

CRIBBAGE £5.95 COMIC BAKERY £13.99 ZAXXON 

HOLDFAST £5.95 HYPER SPORTS I £13.99 BUCK ROGERS 

HOME BUDGET £14.95 HYPER OLYMPIC I £13.99 P.S.S. 
WDPRO:-Wordprocessor HYPER OLYMPIC 11 £13.99 LES FLICS 

£29.95 ANTARCTIC ADVENTURE MAXIMA 
DATABASE £19.95 £14.99 CHAMP 

£14.99 
£14.99 
£13.99 
£13.99 

£8.95 
£8.95 
£7.95 

£11.95 
£11.95 

£7.95 
£7.95 

£12.95 

ORDER I I 

1------------------�� 1 1 ----- ----------------�� 

I I 

TOTAL £ I I All prices include VAT and post and packing. All items include a full year I guarantee. Products are stocked and usually despatched within 1 0  days. 

I Overseas customers add £4 post and packing. Cheques/Postal Order, etc., 1 
payable to TAVISTOCK HI-FI LTD. Telephone orders (0234) 56323 I I Please debit my 
Access/Barclaycard 

I Card Number---------------.1 
Signature 

I I Name ________________________________________ _ 

2 1  The Broadway, Bedford MK40 2TL I Address 1 
Telephone: Bedford (0234) 56323 I 1 

- - - - - _ _ _ _ -- - - -- _MSXU 3/8.:_j . . 





t seems like a double bluff 
to me. You know the sort of 
thing: I don't want you to 

know what I 'm thinking, but 
instead of telling you 
something else, I tell you what 
I'm really thinking, because 
you're gonna be sure that if 
that was what I was thinking, 
that'd be the last thing I 'd say. 

If that seems just a shade 
convoluted, let me apply the 
principle to Mike Margolis. 

Mike Margolis is described 
by Sony as their New 
Business Manager, which has 
a real whizz-kid sound to it , 
you'll agree 

In fact, Mike Margolis is 
such an obvious whizz-kid, 
with his neat beard and ready 
way with words and New York 
accent, that all my instincts 
incline me to write it all off as 
a bluff. 

Most of the true whizz-kids 
I've ever known have been 
quiet, self-effacing Johnnies, 
and you only find out how 
brilliant they are by accident. 

But having known Mike 
Margolis for a few years now, 
I 'd say the old double-bluff is 
definitely working. 

This man is a genuine 
whizz-kid, even if he looks 
and sounds l ike one. 

Before I 'd ever heard of 
MSX, before it was even a 
twinkle in the eyes of ASCI I  
Microsoft, the Japanese
American company who first 
devised the MSX standard, I 'd 
noticed that Mike Margolis 
tended to be around when 
new, untried, risky and 
ultimately - successfu I Sony 
projects left the launching 
pad. 

Take the little matter of the 
tape recorder that wouldn't 
record, which everyone said 
would be a fai lure. 

Ostensibly, it was a tape 

recorder system,  but research 
showed that it couldn't 
possibly catch on . For a start, 
it couldn't record. lt had no 
speakers, and the stuffy 
British public was being 
invited to invite ridicule by 
walking down the high street 
wearing headphones. 

lt was also too expensive. 
"As soon as I put the 

headphones on, I knew it had 
to be a winner", he recalls 
today, anq of course he was 
right. 

The Walkman was a 
• 

w1nner. 
Then there was the TV 

system that needed at least 
three different boxes to house 
it and cost closer to £1000 
than £400. lt had a monitor, 
with a bui lt-in stereo a·mpl ifier 
(who needs a stereo amp for 
TV? people scoffed),  and a 
separate tuner with sockets 
for two video recorders. 

At that price, of course, the 
Profeel component TV system 
has hardly had the runaway 
success of the Walkman, but 
it's definitely become a status 
symbol. Enough for a number 
of other TV companies to start 
copying the concept. 

And now Mike Margolis is 
launching yet another 
consumer product that has 
divided the loyalties of the 
computer business: MSX. 
Would you be surprised to 
learn that once again he 
thinks he's on to a winner? 

One thing about Margolis, 
you don�t feel you '11 get 
anywhere pussyfooting 
around, so I thought I owed 
it to h im,  to myself and, 
especially, to you the readers, 
to give the questions to 
him straight, the way they 
come from you to me, if you're 
still wondering whether to 
go MSX: 

Why are the computers sti l l  
so thin on the ground in 
the shops? 
Isn't the MSX standard out 
of date? 
Aren't all MSX computers 
the same under the skin? 
And the 64 thousand dollar 

question: 
When are prices going to 
start coming down? 
To be fair to Mike Margolis, 

he took it all very wel l .  But 
then, don't let the whizz-kid 
exterior fool you, he's really 
into computers. He may look 
as if he'd sell anything to 
anybody, if the profit margin 
was right, but when he talks 
about the future of MSX 
you've got to remember that 
he speaks with the authority 
of a man who had one of the 
first working micros in  this 
country, because he bui lt it 
h imself. 

' 'A friend gave me one of 
the first samples of the 8088 
c hip, and I bui lt my own 
computer", he told me. "lt had 
256 bytes of memory and 
sometimes it even worked. I 
couldn't do much with it 
except learn about 
computers. 

" I  taught myself assembly 
language, learnt about 
computer architecture and -
most important - learnt about 
the difference between the 
theoretical capabi l ities of the 
hardware, and a final product 
that could do something 
useful .  I knew what I wanted 
to do with it, but the product 
just didn't exist, as yet". 

Margolis bought h imself 
an Apple 11 when they first 
became available, and he 
wrote a sales-forecasting 
program for it that the 
company still uses - though 
it's been modified consider
ably and adapted to run on 

the IBM PCs that the Sony 
sales department has today. 

= :·: 

When he graduated in 
electronics engineering from 
Syracuse University he set 
out to travel round the world ,  
heading for Japan - but he 
only got as far as Britain when 
his money ran out. He ended 
up working for Sony UK, for a 
short time in Britain ,  then in 
Switzerland, and finally back 
in Britain ,  where he's been 

• 

ever s1nce. 
H is first impression of the 

micro revolution was that 
bui lt-in obsolescence was a 
bit of a drag. 

"lt was a complete and 
utter pain in  the ass", he 
recalls today, and there are 
plenty of users of machines 
l ike the Dragon, the Ace and 
the Newbrain who'd agree 
with him there. "No sooner 
had you got used to using a 
computer for a particular 
application than it became 
obsolete. That didn't make 
sense to me as a consumer 
and it certainly didn't make 
any sense to me as a 

· manufacturer. 
"There was a very clear 

need for a system that could 
grow with a person's needs 
and sophistication . What 
were needed were computers 
suitable for today's needs that 
could still be around in  ten 
years' time". 

The answer to that 
quotation , as we all know, was 
MSX. 

Meanwhile, Sony's 
corporate thinking was 
moving from considering the 
various items they sold - TV 
sets, hi fi's and the rest - as 
separate units, but more as 
part of an integrated home 
entertainment centre, in  
which the micro would play a 
significant role. 

2 3  



"There were a number of 
projects we were involved in :  

"Component TV - the 
Profeel system - with its 
potential to connect up all 
sorts of devices that need 
a TV screen; 
"Digital recording media, 
later to emerge as the 
compact disc; 
and 
"Communications systems 
l ike Viewdata. 
"We had already begun 

thinking how intelligence 
· could be added to the home 
entertainment system. When 
we were developing the 
compact disc, we bui lt in 
features to prevent 
obsolescence - one of which 
is the ability to store text on 
the disc alongside the music. 
So it would be possible to 
display on the TV screen the 
selections playing, or even 
put up programme notes. 

"The compact disc has a 
capacity of many, many 
megabytes. lt's an ultra
reliable, ultra-fast method of 
storing digital data. There is 
no theoretical reason why it 
should not contain all text, 
incidentally, producing a 
software medium that should 
be piracy-proof. 

"Sony were also one of the 
first two suppliers in the 
launch of Prestel ,  the British 
version of Viewdata. That was 
tremendously successful in  
industrial and commercial 
applications, though it sti l l  
hasn't captured the 
imagination of enough of the 
home market, probably 
because the possibil ity of 
instant communication of 
information down a telephone 
l ine and hard-copy print-out 
was more applicable to 
business, and the range of 
services available were not 

2 4  

related to the needs of the 
consumer. 

' '  lt also became obvious 
very soon that its eventual 
success would depend on the 
intelligence of home 
computers providing a more 
useful front end". 

OK, so much for the 
corporate phi losophy. What 
about my cotton-pickin' 
questions? Like the one about 
MSX being old-fashioned, 
fairly slow computing 
technology, when the sharp 
end of m icro-processing 
development is wrapped up in  
ultra-fast 16-bit hardware? In 
reply, Mike Margolis points to 
the example of TV. 

"TV is not state of the art" 
he reminded me. "lt's an 
obsolete technology, if you 
l ike. I could take you into 
Sony's development lab to 
see the high-definition TV we 
have. The real question is not 
the maximum level which we 
can achieve, but what relates 
to the customer in  the home". 

But if having a common 
standard means uniformity, 
does that mean all MSX 
machines are basically the 
same? 

"You ain't seen nothin' 
yet", exclaimed Mike, when I 
put this point to h im.  "What 
we are seeing at the moment 
are the first generation of 
MSX machines built to the 
MSX standard. lt's not been 
possible to fully exploit all the 
capabilities and variations 
possible behind the thinking 
of MSX. 

"MSX is merely a platform 
upon which individual 
manufacturers can build their 
individual personalities into 
the machine. I draw an 
analogy with the compact 
cassette. lt has to be a very 
specific size, have a very 

specific tape width, even the 
EO is exactly specified. But 
that doesn't mean that all 
compact cassette recorders 
are the same. Nor does it 
mean that all compact 
cassettes wil l work equally 
well in all machines". 

The epitome of this 
individualistic philosophy is of 
course Sony itself, which has 
already produced the most 
individualistic of the first MSX 
machines, the H it-Bit, with its 
16k extra ROM and built-in 
"databank" software. But 
doesn't that run counter to the 
whole idea of MSX compat
ibi l ity, since Sony data 
cartridges can't be used with 
non-Sony machines? 

"The data cartridge does 
not carry an MSX logo", 
Margolis pointed out. "But 
you can still plug any other 
MSX peripheral into the H it
Bit, and it wi l l  still work. 

"Of course, you can also 
use data cartridges with other 
machines, as long as you 
have written the necessary 
software to handle them. 
There's already a word 

· 

processing application in  the 
pipeline which will use data 
cartridges as a storage 
medium,  and that wil l run on 
any MSX machine. 

"I envisage there wil l be 
more and more specialised 
MSX machines, dedicated to 
video appl ications, for 
instance, while still offering all 
the benefits of software 
compatibility. They'll be MSX 
machines, plus. 

"People are going to do 
much cleverer things than just 
changing the RAM size and 
the styling. There wil l be 
some which will offer a certain 
level of convenience instead 
of facilities l ike the data 
cartridge. 

"I expect there will be 
strong moves to develop 
machines to help the TV set 
to be used as a communica
tions l ink, or to be an adjunct 
of the video recorder, for 
instance to overlay titles and 
other material material on to 
video tapes". 

What about price, though? 
Is someone going to break 
through the ring and produce 
a basic machine at a basic 
price? 

" I  envisage the same thing 
wil l happen to MSX as 
happened to the Walkman. 
There wil l be machines with 
less features at a lower price, 
and others with more at a 
higher price. We have a 
Walkman at £30, and we have 
one at £200. But in  each price 
category, Sony always try to 
introduce products in  the 
upper end of that category". 

What about supplies? 
They're sti l l  very thin on the 
ground. 

"At this moment, "he 
agreed", our biggest problem 
is deliveries. Product avail
ability is relatively small 
compared with what will be 
available in  1985. We hope to 
see a big improvement in the 
supply situation during the 
coming year". 
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10 BADDOW ROAD, CHELMSFORD, ESSEX. TEL (0245) 352490 
202 NEW KINGS ROAD, FULHAM, LONDON SW6. TEL. (01) 731 5993 

1 04/106 ELM GROVE, SOUTHSEA, PORTSMOUTH, HANTS. TEL. (0705) 820595 
85 ST. MARY'S STREET, SOUTHAMPTON. TEL. (0703) 26798 

If you're looking for a personal computer to make music, look no further! Yamaha's amazing CX5 offers the same 
incredible FM sound synthesizer quality as its famous DX synthesizer series! Plus all the features of the innovated 
MSX computer system !  

CX5M Music Computer 
The CXSM 1s an extremely versatile computer specifically 
des1gned tor a w1de range of mus1c generatiOn. programm1ng 
and edtttng tasks, and tor tnterfactng with other Yamaha 
dtgttal Instruments and components The CX5M is a MIDI 
compattble computer. allowing 1t to serve as a control centre 
for playback and automattc sequenc1ng of the Yamaha OX 
senes synthesizers. RX drum mach1nes and other M!OI 
compattble eQutpment. 

The CXSM also has a Yamaha d1g1tal FM votce generator 
butll-tn- the same type of vo1ce generator that has put our 
OX senes Digital Pro�rammable Algonthm Synthestzers at 
the forefront of the dtgital keyboard held. That means 11 IS 
capable of productng rich, realistic sounds that are almost 
lndtstingutshable from acoustic tnstruments. In fact, 46 fine 
voices are provided pre-programmed But you can also 
program your own to create wtually any voice you like And 
you can save your ongtnal votces on a standard cassette 
tape. 

A w1de range of applicatiOns programs. tnterface units and 
accessones expand tls mus1c mak1ng potenttal enormously. 
Sophisticated Mu�ic Software YRM101 FM Music Composer 
Thts optiOnal program cartndge IS a must for all composers 
and arrangers. 1t 1s simply the most sophisticated. versatile. 
easy-to-use music composition and arrangement package In 
1ts class. You get an on-screen mus1c staff onto wh1ch you 
·write' notes by tnputting them either from the computer 
keyboard or d1rectly from the mustc keyboard The abiltty to 
tnput notes from a ptano-type keyboard 1s a real bonus for 
mustctans. Up to eight parts can be entered. and each part 
tan be asstgned a different 'tnstrumenr You can use the 
superb pre-programmed FM votces in the CX5M. or vo1ces 
you have programmed yourself You also have full control 
over ttme stgnature. key Signature. tempo. dynamtcs and 
phrasmg. What's more. any parameter can be changed at 
any t1me dunng the ptece Of course, your compositiOns can 
be saved on a standard cassette recorder and reloaded 
whenever needed. 

Furthermore. composttlons written on the FM Music 
Composer can be used to ·sequence' MIDI synthestzers. 
drum machtnes, etc via the CXSM's MIDI tnterface. The 
oosstbthhes of thts software package are virtually endless 
YRM102 FM Vo!clng Program 
This program gives you precise control over the CX5M digital 

FM voice generator to e!ltt and alter tl"'e pre-programmed 
voices or create totally new vo1ces of your own. The FM votce 
generator employs 4 operators. each with a sophisticated 
envelope 9enerator. and a choice of 8 algorithms (different 
configuratiOns of operators with different modulator-to
carrier relationships). The YRM102 FM Voice Program lets 
you precisely set all parameters relating to the operators and 
algorithms, as well as extras like amplitude and pttch 
modulatton. LFO waveform, keyboard scaling, transpose. 
etc. With a little practice you should be eastly able to program 
just about any voice you can tmagine Save your origmal 
voices on any standard cassette recorder, and build up an 
ongtnal votce library. Voices you create can be used in 
arrangements created with the FM Music Composer 
program. 
YRM103 DX7 Voicing Program 
OX7 owner's, here is the key to easy DX7 votce 
programming.' This program displays all OX7 
voice parameters right on the video monttor, 
and lets you program from the CXSM computer 
keyboard. The data is transferred to the DX7 via 
the bUilt-in MIDI mterface. Voice parameters 
are dtsplayed tn easy-to-understand graph 
form. For example, when programming en
velope generator parameters you can actually 
see what the programmed envelope curve looks 
like, rather than havtng to think entirely in terms 
of numbers. The DX7 voicmg program makes 
pro9ramminq the OX7 so easy, that even if 
you re not Interested tn the CXSM's other 
capabilities. 1t's worth havmg one just to 
program your OX. 
YRM104 Music Macro 
The Mustc Macro is for people who want to 
incorporate top-quality musical voices into thetr 
BASIC computer programs. The Music Macro 
adds a spectal set of commands to the CX5M 
MSX BASIC language, permitting control of the 
dtgital FM voice generator from withtn BASIC 
programs. This makes tt possible to program 
games or audio/visual type programs tncorpor· 
ating mustc or sound effects usmg FM votces 
for real quality and impact. 

INTELLI GENT 
XV PLOTTERS 

Incredible sophistication and unbeatable price of £699 inc VAT 
• 

Quick and Accurate. The OXY-880's maxtmum ptottmg speed ts 200 millimetres per second tn all plottmg dtrecttons. Thus, the OXY-880 
ensures stable line quality at all ttmes. The DXY-880 plots with a resolutiOn of 0 05 millimetres per step. The graphtcs produced by the 
DXY·880 are excellent. even when projected on a screen by an overhead proJector. 
Compact. The OXY-880 has an effecttve plotting area of 380x270 millimetres (ANSI B or DIN A3 size). But the complete untt ts only 553 
millimetres wide and 435 millimetres deep Furthermore. the OXY -880 can operate on a 60-degree incline to minimtse tnstallahon space 
using a stand. The stand can be folded up tnside the body when not tn use. And the DXY-880 wetghs only 4.3 kilograms so you can 
eas1ly carry it anywhere. 
Compatibility. The OXY-880 has both Centronics parallel and RS-232C senal mterfaces lt is compatible wtth the IBM PC, Apple 
and other mtcros The OXY-880 can also operate on most programs written for the H·P 7470, H-P 7475, and our DXY-800. The 
Lotus 1-2-3, pfs Graph, and BPS are only a few examples. New software wtll be tntroduced to the market continually. For the uset 
who wants to wnte a program by himself, DXY and RD·Gl commands are provided. 
And Much More. Roland OG also supplies a variety ol options, including an overhead transparancy kit, several kinds of pens, and 
connectton cables Use the Roland OG's opttonaf accessones to create beaut1ful graphics. 

OXY-880 SPECIFICATIONS. Plotting area: X-ax1s 380mm, Y-axts 270mm. Plotting speed: 200m/sec m all dtrecttons. 
Recording paper size: 420x 297mm (ISO A3l 1 7  x 11  in (ANSI B). Recording paper setting: Paper holder and magnet 
stnp. Resolution: 0.05mm/step. Distance accuracy: +0.5% or less of travelling distance. Repeatablllty: ±0.3mm or 
less. Switches: Pen up/down, Home, Pause. P1, P2, Enter. PositiOn( , < ,  > .  ) , Fast, Power. DIP switches: SW-1, 
SW-2 LEDs: Power/Error, Pen up Data buHer: 3K bytes (expandable to 10K bytes International character font sets: 
English. GermantFrench, Scandinavian, Spantsh/latin, Japanese, Special Symbols. Number of pens: 8 (black. red, blue. 
green, purple. brown. orange, ptnk). Power supply: AC adapter (DC 9V, 28V). Power consumption: 35W. Operation tem�erature: ooc to 40°C (32°F to 104°F) . Operation relative humidity: 20% to 80% (no dew forming). Dimensions: 
533 W) x 90(H) x 430(0) mm (21 .0" x 3112" x 161 !>!16"). Weight: 4.3kg (9.51b) without AC adapter. Accessories: 
XV· SPB·WN pen set x 1 ,  XY·4SPC-WN pen set x 1 ,  Magnet stnp for holdmg paper x 2, Pos1tionl ng seal x 1 ,  XY-4PH 
r.en holder set x 1 ,  AC adapter x 1 ,  Vinyl cover x 1 .  DXY-880 INTERFACE SPECIFICATIONS. Centronics Parallel 
nterface. Input algnal: STROBE (1 bit), DATA (8 bits�. Output signal: BUSY (1 b1t), ACK (1 bit). 1/0 signal level: TIL 
level Transfer system: Asynchronous. RS·232C Ser1al Interface. Transfer system: Asynchronous, Half-duplex data 
communication Baud rate: 50, 70, 110, 134 5. 200. 300, 600, 1200, 1800, 2000, 2400, 3600, 4800, 7200 or 9600 
baud Stop bit: 1 or 2 bits. Parity check: Odd, Even. None. Oata bits: 7 or 8 bits. Connector: OB-25S 

REAR PANEL 

Ideal for BBC, Apple, Spectrum, etc "'""":::::1111 now only £299 inc VAT 

Bulk purchases make these Roland DG DYX1 00 A3 
Plotters available at under HALF PRICE!! With free 
extensior:t ROM 30 software and one year warranty! 
Future Music is a main agent for Roland DG 
computer peripherals. Call us for further 
information, demonstrations or advice!!  

e Plotting 19eed ot 70mm/s, Plots up to 360 x 260mm (14.2" x 10.2") 
The OXY-100R. the first of its ktnd, ts offered at an extremely reasonable price. Thts 
revolutionary plotter is characterised by full high-performance plotting and tabulating 
capactty. OUtet operation is an absolute requirement for a practtcal . plotter The 
DXY-100R successfully reduces mechanical notse to a mtmmum lt 1s suttable for use 
etlher at home or in the small-scale office. Effective plotting and tabulating stze ts up to 
360 x 260mm Stnce each step equals 0.1mm. calculation during programmmg is 
s1mple. 
e Multiple Intelligent functions . 
Fourteen control commands are mcluded in the DXY-100R. The DXY-100R also provtdes 
eight vector commands for plotting and tabulating as well as drafttnq corittnuous lines, 
dotted lines and coordinates; five character commands to select English cap1tal or small 
letters. numerals, vanous other symbols. and to set their size and slant. There Is also a 

I 

built-in mode command. Since each command ts very stmple, programs are easy to 
master. even with BASIC In addition. the DXY-100R includes a self-test function to 
quickly check 8erformance and operation. e Opt1on11 R M tor exp1nded Intelligent functions 
The DXY-100R has an added mtelligent functiOn for graphtng, 1ncludmg ctrcular arcs, 
curves, hatchmgs, etc. with the optional ROM #1 (XY-OR1) .  This allows stmple 
program�ing to generate ��re sophisticated tabulating. Moreover. wtth the DXY-100R, 
1t 1s posstbie to tabulate ongtnal characters such as trade marks and symbols simply by 
writing them into the PROM (2716). 
e Compatible wltll virtually any personal computer 
The DXY-100R can be connected to any computer wtth Centronics spectficatton pnnter 
compatability. Since computer output connectors differ. the DXY-100R is not supplied 
with connecting cords. Use appropriate connectmg cords available separately. 

---· ... ,. ..... .. .  A., ....... 
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£599 inc 
VAT 

System includes CXS 
MSX computer, YK01 

Min i  keyboard , YRM 1 2  
FM voicing software 

and FM cartridge 
hardware ! 
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SX machines have 
32K of ROM and at 
least 8K of RAM. On 

a typical 64K micro, memory 
addresses are numbered 
from 0 to 65535, or in  
hexadecimal HOOOO to 
HFFFF. The first half of this is 
taken up by MSX BASIC, 
while most of the remaining 
half is available to the user. A 
portion at the very top of 
memory (HF380 to HFFFF) is 
reserved for system 
variables - a scratch pad for 
the MSX system - while the 
rest is the user area. This is 
split up into several areas with 
specific roles, as shown in 
Figure 1 .  

In  reality, this is an over
simplification as there are 
actually four 'slots', each of 
four 16K 'pages' which act in  
parallel over the 64K of 
addressable space - but in  
general such esoteric aspects 
can safely be ignored! 

Two general types of data 
can be stored in  MSX BASIC -

numbers and text. Numbers 
can consist of several 
formats - integer, single 
precision real and double 
precision real.  Each type is 
normally defined by a suffix at 
the end of its name, or by a 
specific type declaration. The 
suffixes are 

# . . .  double precision 
! . . .  s ingle precision 
QJ. • ro . . .  tnteger 
$ . . .  text string 

No suffix implies a double 
precision number by default. 

� be a good programmer, 
you need to understand 
how data is stored in 
memory, right? Bob 
Maunder sets the scene. 

Types may be specifically 
declared by the instructions 
DEFDBL, DEFINT, DEFSNG 

and DEFSTR. All of these 
specify that data-names 
beginning with certain 
characters should be of a 
given type, eg: 

DEFINT I-N 

DEFSTR S, T, Z 
Hence any variables whose 
names begin with I ,  J, K, L, M 
or N wil l be integers, while 
those beginning with S, T or Z 
wil l be string variables. 

Let's look at how data is 
stored in  these different types 
of variables. The 'variable 
area' of memory (see Figure 
1 )  holds data-names and their 
contents. Integers take up two 
bytes as we have seen, and 
some examples are shown 
below: 

byte 2 

.. 

byte 1 
33 decimal stored as 21 
66 decimal stored as 42 

1 026 decimal stored as 02 
- 33 decimal stored as OF 

00 hexadecimal 
00 hexadecimal 
04 hexadecimal 
FF hexadecimal 

The value is given by byte 2 
x 256 + byte 1 .  In  other 
words, the high order byte 
comes second, rather than 
first, as we might have 
expected .. Negative integers 
are stored i n  two's 
complement form, ie. 216 

minus the number. 
Single precision reals are 

stored in  four bytes, but by a 
different convention to the 
pure binary of integers. The 
exponent is held in  the first 

. byte, and the mantissa in  the 
remaining four bytes. Each 
digit of the mantissa is 
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Fig.1 

represented as its binary Double precision data is 
value, using half a byte per stored in  exactly the same 
digit. This is known as Binary- manner as single precision 

Text values are stored by 
means of numeric codes. 
Each character is assigned a 
unique number, according to 
a convention known as ASCI I  
(pronounced Askey). These 
codes range from 0 to 255, 
and are therefore stored one 
per byte. The ASCI I  code l ist 
appears in an appendix of 
most MSX manuals . 

A string may appear in 
memory as a block of these 
codes, for example '�ohn 
Smith" would be, in 
hexadecimal: 

4A 6F 68 6E 20 

Coded Decimal (BCD). The except that seven bytes are J 0 h n space 

exponent is  in binary but in available for the mantissa, 
'excess 64' format - in other instead of just the three in . 
words it has 64 added to it, so single precision. For example: 
that for example, an exponent 
of -30 would be stored as 34. 
A negative mantissa is shown 1 .234D20 decimal stored as 55 1 2  34 00 00 00 00 
by changing the highest bit of - 35 . 1 25 decimal stored as C2 35 1 2  50 00 00 00 
the exponent to a one, or 
effectively adding 128 to it. 
Examples of single precision 
values appear below. 

. 

35.125 decimal stored as 42 35 1 2  50 hex 
- 35.125 decimal stored as C2 35 1 2  50 hex 
0.000351 25 decimal stored as 3D 35 1 2  50 hex 
1 .23E-30 decimal stored as 23 1 2  30 00 hex 
9.8765E-52 decimal stored as OD 98 76 50 hex 
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53 6D 69 74 68 
s • 

t h m I 

00 hex 
00 hex 



' 

There can be numeric 
strings as well as alphabetic 
ones, but by now it should be 
clear that "34.56" is stored in 
a very different way to 34.56. 
In fact, it's not possible to do 
arithmetic on strings, without 
first converting them back to 
proper numeric form, by 
means of the VAL function. 

Returning to characters in 
general, character codes are 
used to store the first two 
characters of a data-name 
immediately in front of the 
data itself. For example, the 
statement 

ABO/o = 23456 
causes the following to be 
stored : 

NAME VALUE 
A 8 23456 
41 42 AO 58 

As more data names are 
used in a program, so more of 
the variable area is taken up. 
Several statements affect the 
storage of variables in 
memory. When the RUN 
command is executed, all 
variables are cleared from 
memory. This can be a dis
advantage in some cases, 
since no previously stored 
data can be re-used. However 

as an alternative, GOTO can 
be employed to start a 
program without losing the 
contents of variables - GOTO 
should be followed by the first 
l ine number to be executed. 

The CLEAR statement also 
clears the variable area. lt 
doesn't affect program 
instructions, however. CLEAR 
may optionally have two 
parameters - the first defines 
how many bytes wil l be 
allocated to the 'String' area 
of memory (see Figure 1), and 
the second specifies the 
upper l imit of RAM available 
to a user's BASIC program. 

For example: 
CLEAR 600, &!HEOOO 

allows 500 bytes for the 
storage of strings, and sets 
the top of RAM to &HEOOO. 
No bytes beyond &HEOOO wil l 
be affected by BASIC 
programs, or other changes 
such as CLOAD or RUN. This 
means that special machine 
code routines can be placed 
above &HEOOO. 

A final MSX BASIC faci l ity 
related to the storage or 
variables is the FRE function. 
FRE followed by any numeric 
within brackets returns the 

number of bytes free in the 
'User' area of RAM. If it's 
followed by a string then it 
shows the number of bytes 
free in the string area. The 
actual value of the number or 
string after FRE is irrelevant, 
so the most common forms 
are PRINT FRE (0) or PRINT 
FRE (" ") .  

Arrays are stored in the 
'array variable area' of 
memory (refer back to figure 
1 ) .  For l ists the storage format 
is straightforward - items are 
stored one after another in 
subscript sequence. There is 
always a zero subscript 
element, so it is a little 

wasteful to start at 1 .  The 
amount of storage for each 
array element is decided by 
the data type of the array -
integers get two bytes, single 
precision reals four bytes 
and double precision reals 
eight bytes. This is the same 
as for single values. Strings 
take up one byte per 
character. 

To conclude this 
description of types and 
structures of data, program 1 
performs an exploratory 
operation on its own innards, 
by displaying how its own 
data and instructions are 

stored in memory. This 
confirms the material already 
discussed regarding data in 
memory, and also provide an 
insight into how program 
instructions are stored. 

Several different data 
types are included at the start 
of the program, just for the 
purposes of demonstration . 
The second half of the 
program (line 1 000 onwards) 
examines memory and 
displays it in blocks on the 
screen. The program, as it 
appears, causes hexadecimal 
and string versions of 

memory contents to be sent to 
the printer: if printer output 
isn't required, simply change 
the LPRINTs to PRINT in lines 
1020, 1050 and 1090. To 
display the program and 
simple variable areas, enter a 
start address of 32768. The 
results obtained are listed 
below. 

' 

Bytes HBOOO to H823C 
contain the program 
instructions, while simple 
variables are stored after this 
point, in the order in which 
they appear in the program. 
Arrays appear immediately 
after the simple variables. 

First let's analyse how the 
I 

instructions are stored. Every 
instruction l ine starts with a 
byte containing zero. The 
next two bytes then contain a 
pointer to where in memory 
the following program line 
starts. Thus, bytes H8001 and 
H8002 point to H8021 , where 
line 110  starts; bytes H8021 
and H8022 point to H8045 
where line 1 20 starts; bytes 
H8046 and H8047 point to 
H806A where line 130 starts, 
and so on. The last l ine, 
numbered 1110, starts at 
H8232, and here the pointer 
refers to H823A which 
contains a program 

' 
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100 AB! =34. 56: AB£=64. 789: AB/.= 1234 
110 C <  1 ) = 123: C < 2 ) = 1 2 4 :  C < 3 >  = 1 25 :  C < 4 >  = 1 26 
120 CO! =-9. B7E-03: CD£==6. 54E+30: CD'l.=- 1 4  
130 0$=" ABCDEFI3H I JKLMNOPQRSTUVW X Y  Z "  
140 E$ < 1 > ="AAAAA" : E$ < 2  > :::: "BBB " :  ES < 3 > = "  CCCCCC" 
150 DIM F <2, 4) 
160 F ( 1 , 1 J =500 : F < 1 , 2 > =65. 8 : F < 1 , 3 ) :::99. 99 : F C 1 , 4 > =5E-03 
170 F <2, 1 > =666 . 6 : F < 2 , 2 J =8 . � : F < 2 , 3 J = 1 1 1 : F C 2 , 4 ) c 1 2345. 678£ 
1000 INPUT "Start address= " ;  S 
1010 FOR A=S TO 65535,! STEP 8 
1020 LPRINT HEX$ < A > " : " ; :  S$= " "  
1030 FOR B==A TO A+ 7 
1040 P'l.=PEEK < B > 
1050 LPRINT' RI GHT$ < " 0 " +H.EX� < P 'l. > , 2 >  J "  " ;  
1060 IF P%>31 AND P'Y.< 128 THEN CS=CHRS <P'l.> ELSE C$=" . "  
1070 S$=S$+C$ 

1080 NEXT B 
1090 LPRINT S$ 
1100 IF A=B0* INTCA/80) THEN I NF'UT "More C y / n )  " ; X $ :  I F  X $= " n "  THEN STOP 
1 1 10 NEXT A 

terminator - two zero bytes. 
After this next-line pointer at 
the start of each line comes 
the line number, stored in  two 
bytes. Thus 100 is stored in 
bytes H8003 and H8004. 

Example 1 - line 100: 
H8000: 00 Beginning of line 

21 80 Pointer to start of next line (H8021) 
64 00 Line number 1 00 
41 42 21 AB! 
EF = 

• 

1 0  marker 
42 34 56 00 34.56 in single precision 
3A : 
41 42 23 AB# 
EF = 
1 0  marker 
42 64 78 90 64.789 in single precision 
3A : 
41 42 25 ABO/o 
EF = 
1C marker 
02 04 1 234 in integer form 

Example 2 - line 1 50 
HSOBA: 00 

C8 80 
96 00 
86 

Beginning of new line 
Pointer to start of next line (H80C8) 
Line number 150 
DIM 

20 
46 28 
13 

space . 
F( 
first dimension = 2  

2C ' 
15 second dimension =4 
29 ) 

The instructions 
themselves are stored as 
mixtures of ASCII  codes and 
keyword codes. Every 
keyword and symbol in MSX 
BASIC is assigned its own . 
code, to economise on 
storage space. Let us look at 
some instructions in detail : 

The numeric constants in 
line 1 00 conform to the 
standards for integer and 
single precision real that we 
have already discussed. 
Other examples are easily 
found by comparing the 
memory dump with the 
program listing. 

The data-names and their 
values are stored immediately 
after the program. All the I 
single values come first, in 
the variable area, followed by 
the arrays, in  the array 
variable area. The first item, 
ABO/o, occupies bytes H823D 
to H8243 inclusive, in the 
following way: 

H823D: 04 length of value=4 
41 42 name AB 
42 34 56 00 value 34.56 

In  fact each of the variables is 
stored in  this way, with a 
length byte first, name next 
(without suffix - it is 
unnecessary), and lastly the 
current value. Two more 
examples, CD# and CDO/o , are 
given below . 

H825B: 08 length 8 
43 44 CD 
5F 65 40 00 00 00 00 00 double precision 6.54E+30 

H8266: 02 
43 44 
F2 FF 

H826B: 03 
44 00 
1 A  
72 80 

length 2 
CD 
-14 (two's complement form) 

String data-names also 
appear in this area, but their 
contents are not included. 
Instead for each there is a 
length byte and a pointer to 
where the string is stored . For 
example, string D$: 

length 3 
D 
length of string = 26 
pointer to H8972 where string is found 

Not all string pointers refer 
back to the program area - if 
the string contents have been 
changed substantially its 
contents wil l appear in the 
'string area' (see memory 
map - Figure 1) .  This is the 
case for S$, as readers may 
determine for themselves. 



3 0  

Array F 
Next we consider the array 

variable area. This 
commences with array C at 
byte H82A3. Arrays start off 
looking l ike single variables, 
with a length byte and a name 
in a pair of bytes. After this 
however comes an array 
header. This header has data 
on the total number of bytes in 
the array, the number of 
dimensions, and the size of 
each dimension . The actual 
array elements follow the 
header. If the array is two
dimensional, columns are 
stored in sequence, namely 
column zero, then column 
one, then column two and so 
on. We consider each of the 
three arrays used in the 
program: 

H832C: 08 length byte=8 

Array C 
H82A3: 08 

43 00 
58 00 01 OB 00 

length byte =8 
name C 
HEADE.R :  91 bytes, 

1 dimension 
of size 11 

00 00 00 00 00 00 00 00 
43 1 2  30 00 00 00 00 00 
43 1 2  40 00 00 00 00 00 
43 1 2  50 00 00 00 00 00 
43 1 2  60 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 

C{O) = O  
C{1 ) = 1 23 
C{2) = 1 24 
C{3) = 1 25 
C{4) = 1 26 
C{5) = 0  
C{6) = 0  
C{7) = 0  
C{8) = 0  
C{9) = 0  
C{1 0) = 0 

Array E$ 
H8303: 03 

45 00 
24 00 01 OB 00 

00 00 00 
05 99 80 
03 A7 80 
06 83 80 
00 00 00 
00 00 00 
00 00 00 
00 00 00 
00 00 00 
00 00 00 

length byte= 3  
name E 
HEADER: 36 bytes, 

1 dimension 
of length 1 1  

E$(1)= null 
E$(2)= 5  bytes stored at H8099 
E$(3)= 3  bytes stored at H80A7 
E$(4) = 6  bytes stored at H80B3 
E$(5) = null 
E$(6) = null 
E$(7) = null 
E$(8) = null 
E$(9) = null 
E$(10) =null  

46 00 name F 
70 00 02 05 00 03 00 HEADER : 125 bytes, 

2 dimensions 
of size 5 and 3 

00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
43 50 00 00 00 00 00 00 
43 66 66 00 00 00 00 00 
00 00 00 00 00 00 00 00 
42 65 80 00 00 00 00 00 
41 85 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
42 99 99 00 00 00 00 00 
43 1 1  1 0 00 00 00 00 00 
00 00 00 00 00 00 00 00 
3 E 50 00 00 00 00 00 00 
45 1 2  34 56 78 oo ·oo oo 

F(O, 0) = 0 
F(1 , 0) = 0 
F(2, 0) = 0 
F(O, 1 )  = 0 
F{1 , 1 )  = 500 
F{2, 1 )  = 666.6 
F{O, 2) = 0 
F{1 , 2) = 65.8 
F{2, 2) = 8.5 
F{O, 3) = 0 
F(1 , 3) = 99.99 
F{2, 3) = 1 1 1  
F{O, 4) = 0 
F{1 , 4) = 0.005 
F{2, 4) = 1 2345.678 

• 

There are several 
noteworthy points that arise 
from this analysis. First we 
see that array headers are not 
fixed in size, but expand 
according to the number of 
dimensions. We also note that 
string arrays are stored in  a 
similar way to single strings 
the strings themselves are not · 
stored explicitly, but instead 
there is a length byte followed 
by a pair of bytes pointing to 
another location in  memory 
where the string is to be 
found. The amount of wasted 
space is made obvious too -
both from not using zero 
subscripts, and also from not 
declaring small arrays, since 
they default to eleven 
elements. 

The array area ends at 
H83AE. In  the dump listed 
here there are just blocks of 
OOs and FFs after it for some 
time. However, if you had 
been using the MSX machine 
before you typed in the 
examinihg routine, you may 
well find remnants of your 
previous program and its data 
in  this area, even though you 
typed NEW. This is because 
NEW does not wipe memory 
clean , it simply adjusts the 
l ine pointers. Hence, with a 
little care, it is quite possible 
to recover a program that was 
lost by the NEW command . 
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ITING WE 'RE SOLICITING WE ' RE SOLICITING WE 'R 
'RE SOLICITING WE'RE SOLICITING WE 'RE SOLICI 
iG WE 'RE SOLICITING WE 'RE SOLICITING WE ' RE S( 

Write MSX programs for us to print in  our THERAPY featu re and you ' l l  not 
only become incredibly famous, popu lar and big-headed but we' l l  pay you 
as well !  Create you r  therapeutic masterpieces, send them to us and we' l l  
give them the once-over. If they ' re good , we' l l  l ist them i n  the mag . If  not, 
we can give you advice on how to make �hem better. 
Supply - Cassette of prog 

List of variables used . 
Brief explanation of program flow 
�rinter l isting of prog (if possible) 
Explanation of how prog works/instructions 

Check out the TH ERAPY featu re ·in this issue for gu idance. 
Send to: MSX User 

Argus Specialist Publ ications 
No 1 Golden Square 
London W1 R 3AB 

� 'RE SOLICITING WE ' RE SOLICITING WE ' RE SOLICr 
�ING WE 'RE SOLICITING WE ' RE SOLICITING WE 'RE 
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THERE'S AU 'AYS SOMETHING EXCITING 

• • •  

Platform programming at its 
best. Follow the exploits of 
Roger the Dodger, master 

burglar on seemingly endless 
looting of banks, shops and 
houses- robbing safe after 
safe, avoiding obstructions 

and alarm systems and 
dodging the nasty 

nightwatchmen. 30 screens. 

IN THE ALLIGATAS JUNGLE 

.... · . 

' 

The ideal opportunity to improve 
your technique in a sophisticated 

program where the computer bids 
and plays the other three hands. 

Full rubber scoring plus 
advanced play routine. 

Travel the 30 computer 
complex alone armed only 

with your electrified 
"bouncing" discs. Blast holes 
through the electrified fences, 
defend yourself from the alien 
guards and robot canines as 
you search for the master key 
pieces and superbomb to blow 
the Master CPU to destruction. 
Keep an eye on your body clock 

<� when time runs out you' 1 1  
..._ .__..,. roam on: more. 

Send for full colour product leaflet (enclose a stamp) 
Alligat� Software Ltd., 1 Orange Street, Sheffield 51 4DW 
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Goodbye Mickey Mouse -
Hello Karl Dallas 

·nyone who thinks that 
it's possible to manage 
a computer without a 

disk drive is really l iving in  the 
steam age. Without a disk 
drive, an MSX computer still 
seems something of a M ickey 
Mouse affair - fine for playing 
games on, but strictly l imited 
if you have wider ambitions. 

Quite apart from the time 
taken to LOAD and SAVE 
programs, random access 
files are virtually impossible 

with tape, and even a games 
player wil l start demanding 
disk-based software, once the 
advantage of finishing a 
LOAD in seconds rather than 
minutes has sunk home. 

Users of many other 
computers had to wait months 
before disks became 
available, but thanks to the 
genius of the people at Sony, 
MSX disk drives came on the 
scene from day one, and 
while other drives are said to 

be in  the pipeline, they'll have 
to be really something to 

' 

chal lenge the supremacy of 
Sony's neat-looking, super
efficient peripheral. 

Also, getting it up and 
running is simplicity itself: 
plug the interface into the 
cartridge socket, plug into the 
power supply, switch it on, 
and you 're ready to go. 

As soon as you've done 
this, a whole extra vocabulary 
of MSX Disk BASIC 
commands is available, plus 
320K of virtually instant 
access for program and data 
files. 
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The new Disk BASIC 
commands and functions 
include: 

Some of the Disk BASIC 
commands will be familiar to 
the user from cassette-based 
BASIC. SAVE and LOAD, 
BSAVE and BLOAD, INPUT # 
and PRINT # work much the 
same way as with cassette 
files, except that instead of 
the prefix "CAS:" to 
designate tape, you specify 
disk by the prefix "A: ", if you 
only have one drive, or "A: "  or 

"B :"  if there are two (it is 
possible to "daisychain" two 
drives together). 

If you 're still using tape, for 
instance to copy your 
previous programs from 
cassette to disk, then you '11 
need to distinguish the tape 
files with the "CAS:" prefix. 

COPYing can be done with 
the COPY command, thus: ., 

COPY "CAS: PROGNAME"  
TO "A PROGNAME" 

More than one fi le can 
be copied at a time, using 
the wild-card symbols "?" 
and "*". 

Thus, 
COPY "CAS:*" TO A: 

will copy all the programs on 
a tape to the disk. (This may 
not work with corn mercial 
·programs, which are probably 
protected. Companies may be 
wil l ing to advise you on how to 
do such legitimate copying -
of course, you shou Id never 
copy a commercial program 
for anyone else!) 

The disk itself is a sturdy 
little item, a square blue 
plastic casing surrounding 
the actual recording disk, 
which is protected by a· sliding 

cover. Accidental erasure or 
over-writing of precious 
programs or data can be 
avoided by sliding a small red 
"write-protect" tab a few 
mil l imetres. If you decide you 
want to reuse the d isk and get 
rid of the old stuff, sliding the 
protect tab back is the work of 
a second .  

Like all MSX peripherals, 
of course, the Sony disk drive 
can be used with any other 
MSX computer, and is not 
l imited to Sony's. 

What's the catch? 
You lose a small amount of 

computer memory, which 
goes down about SV2 K, from 
28815 to 23430 bytes. 

lt's not cheap, and the 
disks themselves are a bit 
expensive, too, though you '11 
probably find you can 
manage quite happily on a 
couple for quite a long time, 
unles you're doing a lot of 
word processing or something 
equally professional, in which 
case you can always set it 
against tax, can't you? 

The Sony HBD50 3V2in 
disk drive has a recommended 
retail price of £349.95. 

' 

., 
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Storing stUff is easy - Steve 
Colwill shows you how. 

our MSX computer is 
capable of much more 
than being just a 

games machine - it can help 
you to organise household 
accounts, draw up alphabetic 
lists of names and a number 
of other tasks that are boring 
and repetitive to do by hand. 
When jobs l ike those I 've just 
mentioned are done by 
computer they are normally 
called 'data processing' 
applications. Data processing 
jobs have one particular thing 
in common: they all accept 
data, be it numbers or words, 
and reorganise it. This 
reorganisation may include 
making actual changes to the 
data that was input, or simply 
swopping the order of the 
data items. Later in this 
month's article we shall be 
looking at ways to handle 
letters and words as data, but 
let us start on slightly more 
familiar ground with number 

• 

process1ng. 
Let's start by thinking 

about a trivial job to be done. 
Let us say that we wanted a 
program that would allow us 
to type in a series of numbers 
and print them out on the 
screen .  Our first thought 
m ight be to come up with a 
program like this one: 

There is nothing in this 
program that we haven't met 
before. INPUT allows us to 
type something in at the 
keyboard (and press Return). 
The program asks the person 
using it to enter how many 
numbers they want to type in ,  
and puts the user's answer in  
the variable called N.  The 
value typed in sets the 
number of times that the 
FOR . . .  NEXT loop between 
l ines 30 and 60 will repeat. 
The loop goes on asking for 
numbers (if no message 
accompanies the INPUT 
command then only a 
question mark will appear on 
the screen) and immediately 
prints them out to the screen. 

A variable called A is used 
temporarily to hold the 
number typed in by the user. 
As the same variable is used 
each time through the loop 
then only one number is ever 
held in the computer at any 
one time. If  the first number 
we typed in when we ran the 
program was 2, then 2 would 
be stored in the variable A, 
and printed out. When the 
loop came round to l ine 40 a 
second time we might type in 
6. This would go into variable 
A and, as variables can only 
hold one value at a time, the. 2 

1 �J REM **** PR I Nl. OUT 1 **** 

' 

·::.�� '-· - I t·�F·t_IT . .  t·�l_!t·fBEF.: CIF I TEt·1::; TCt P�� I t·�T . . . ; t·� - -: -: �·1 -- .... 
4�3 
c:- -
. • �-1 .... ·� .. 

--�1 t:• -

FCI�: I ::: 1 TCI t·� 
I t·�F· I_IT A 
F·F.� I t·�T A 
t·� E :=-:: T I 

, 

that was previously stored 
there would be lost; or in the 
jargon, 'overwritten'. 

This is fine if all we want to 
do is to print out the numbers 
in the order in which they 
were input, but what if we 

• 

I 

wanted to reorganise the 
numbers in some way, say 
reverse the order in which 
they are printed out? Well, the 
obvious answer is to use 
different variable names so 
that we can hold all the 
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numbers that are typed in .  
This program will work but is 
rather limited. 

Before we can use arrays 
in  our programs we have to 
tell the computer how many 

���������������������� · membeffi we want the array to 

10 REM * * * * REVERSE ORDER * * * * 
20 INPUT A 

30 INPUT B 

40 INPUT C 

50 PRINT C 

60 PRINT B 

70 PRINT A 

The obvious l imitation of this 
program is that only three 
numbers can be typed in  and 
reversed. If more numbers are 
required then additions have 
to be made to the program. 
What we really want is a 
different way of naming 
variables, so that we can 
combine the first program's 
ability to work for different 
amounts of num bers with the 
second's abi l ity to reorganise 
the numbers. Fortunately, 
there is a special way of 
naming variables that al lows 
us to do just that (you knew 
there would be!) These new 
variables are called 'arrays'. 
That sounds l ike a very 
mysterious title, but in  its 
simplest form an array is just 
a list that we can store 
numbers in. 

Hip Hip Array 

Arrays work l ike this: 
instead of using different 
variable names for each 
number we want to keep, we 
use the same variable name 
but we follow it with a number 
in brackets afterwards. The 
array A() is made up of a 
number of different variables, 
A(1), A(2), A(3) . . .  and so on. 
We can think of these as 
being a series of little boxes 
into which we can put 
numbers Oust l ike other 
variables), so this command: 

LET A(5) = 27 

has the result shown in 
Figure 1 .  

Notice that if none of the 
other members of the list, say 
A(2), have been set (using an 
assignment l ike the one used 

Fig . 1  

have; this is called 
'dimension ing' the array. The 
statement: 

DIM A(50) 

means set up a l ist with 50 
members, cal l ing them A(1), 
A(2), A(3) . . .  A(49) and A(50), 
and set the value of each l ist 

member to be zero. I think 
you '11 agree its easier to say 
DIM A(50)! Note that A(O) is 
also created by the DIM 
statement but is often 
ignored. 

1 �3 ��Et·1 **** F·R I �·4T Cl l._rr ;2 **** 
�:�3 I t·�F· !_IT u t·�t_tt·fBE�F.: t:JF. I TE: t·1 ���; ·rct F'l? I t·�T 1 1  .; t·� 

��: 5 It I t·1 A < t·� ) 

:3ft FCt�: I =  1 TCt t·� 
4�3 T t·�F·t_IT A <  I ) 

sr1 t·�E>=:T I 

.=::r1 : .... -... 
7��1 FCt�: I :::: l ·r Ct t·� 
::�0 F·�: I t·�T fi ( I > 
90 t·�E;:.::T I 

Let us go back to our first 
problem and see how we 
could do it using an array. The 
result is shown in Program 2 .  
Line 20 asks the user to say 

A(O) A( 1 )  A(2) A(3) A(4) A(5) A(6) A(7) A(8) etc 
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above) then they wil l each 
have the value zero placed in  
them. The main advantage of 
using arrays is that we can 
use a variable to tell the 
computer which member of 
the l ist we mean. This pair of 
commands has exactly the 
same effect as the one above: 

LET X = 5  

LET A(X) = 27 

except that the member of the 
l ist that 27 is to be put into is 
selected by the variable X. 

0 0 27 0 

how many numbers are going 
to be entered. Line 25 tells 
the computer to set up a l ist 
with 'N '  members ready to 
take the numbers. Lines 
30-50 use a FOR . . .  NEXT 
loop to input the numbers into 
the l ist as they are typed in ;  
the first number going in  A(1), 
the second in  A(2) and so on. 
Notice how the loop counter I 
is used to specify which 
mem ber of the l ist the number 
input is to be stored in .  Lines 

I 0 0 

3 5  



Fig.2 

70-90 use another FOR . . .  
NEXT loop, this time to print 
out the values. Notice that this 
task can now be left until all 
the numbers have been typed 
in ,  as each number is kept 
separately in the list. A{ 1 )  A{2)  A{3) A{4) A(5) A (6) A(7) A(8) 

Now that we have seen 
how a series of numbers can 
be easily stored we can 
manipulate them. To print 
them in reverse order is easy, 
simply change l ine 70 of the 
above program to: 

. 

70 FOR I =�� TO 1 STEP - 1  

2 5 

. 
Fig.3 

' 

1 4 3 5 7 3 

Changing l ine 80 as follows 
makes the computer only 
print out the even numbers. If 
I tell you that the I NT 
statement takes the whole 
number part only (so INT(3.3) 
or INT(3.9) both equal 3), you 
should be able to figure out 
how.the computer does it! 

A{ 1 )  A(2) A(3) A(4) A (5) A(6) A(7) A(8) 

3 6  

. 

2 1 4 3 5 
' 

:=: �1 I J= - ,.. I · .• . ··· ·::J :::: I t·�T ..- - ..- T .) ··· ·::· ·., THEt· 1 F��� T t· 1T - a' 1' · .• ··· - . . H .. . .. , ,__ . .. H ·· -· · ( ._ . . · . . 1 . · . ... .  , 1-1 .. ... . · 
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Swapping and 

Sorting 

so would B. Let B=A means 
'copy the number form A and 
put in B'. A now holds 3, so it 
would copy this across to B. 
At the end of this second 
assignment A and B would 
both hold 3; the 2 originally 
held in  A has been 
overwritten ,  rather than being 
swapped into B. The answer 
is to use another temporary 
variable to hold the 2, so that 
it is not overwritten by the 3 
coming into A from B. If we 
call this temporary variable T, 
then the following sequence 
wil l swap the contents of A 
and B: 

5 3 7 

Your MSX computer can 
easily be made to sort things 
into order. Later we'll look at 
alphabetic ·sorting of words, 
but let's start with numbers. 
Before we can understand 
how a sorting program works, 
we must first understand how 
a computer can swap over 
two variables. Let us say we 
had two numbers, one stored 
in variable A and the other 
stored in variable B and we 
wanted to swap them so that 
the number in  A ends up in  8 
and vice-versa. No problem, 
you think to yourselves. Just 
do this: 

LET A = B  

LET B = A  

LET T = A: REM COPY A INTO TEMP STORE 

LET A =  B: REM COPY B INTO A 

No problem. But think again ,  
Whittington. Let's say that A 
held 2, and B held 3. Let A= B 
means 'copy the number from 
B and put it in A'. After this 
command A would hold 3, and 

LET B = T: REM COPY ORIG CONTS OF A FROM T TO B 

The reason we have spent 
time thinking this through is 
that swapping variable values 
forms a vital part of any 
sorting routine. Let's start by 

-
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assuming that the numbers 
we want to sort are held in  an 
array A( ) .  An example is 
shown in Figure 2. If we want 
to sort into ascending order 
(the smaller numbers earlier 
in the array) the program we 
write must carry out the 
following steps: 
1 .  Compare each pair of 

neighbour members in  the 
array in turn. 

2. If they are out of order 
swap them, otherwise 
leave them as they are. 

3. Repeat 1 and 2 until no 
more swaps can be made. 
In our example, the 

program would start by 
looking at A(1) and A(2). 
These two values are already 
in the correct order so no 
swapping is required. The 
program would then move on 
to compare A(2) and A(3). 
These are definitely in the 
wrong order so A(2) and A(3) 
must be swapped . The 
process repeats, scanning the 
whole array until each pair 
has been considered. At the 
end of the first scan the array 
will look like Figure 3. 

Obviously, the array is not 
yet fully sorted but some 
movement has occurred: 
most noticeably, the 5 that 
started off in A(2) has been 
relegated through the array to 
A(5). We need to scan the 
entire array again and again ,  
making swaps, until all the 
values are in their correct 
positions and no more swaps 
can be made. If the whole 
array is scanned and no 
swaps can be made then this 
indicates that the array is ful ly 
sorted and the program can 
move onto the next task. Now 
all this activity seems fairly 
complicated, but see how 
easily it can be done in MSX 
BASIC, consider Program 3. 

Lines 20-60 are 
concerned with entering the 
numbers into the array as 
before. Lines 90-130 sort the 
array. A FOR . . .  NEXT loop 
scans throug h  the array 
comparing each member of 
the array with its neighbour. 
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1 0  REM **** ��U�1BER ��ORT PROGRAM **** 
;;:�0 I t·�F· !_IT 1 1  t·� l_lt·1BE�: CtF. I ·rEt·1 �::; 1.t) �:; C)J�� T • •  _; �·� 
:?f1 Il I t··1 A ( t·� ) 

4 �� t=-Ct r-;:� I = l T Ct t·� 

5��1 I t·�F· I_IT ,:., ( I ) 

6ft t·�E >=:T I 
-. -.. �·1 I ... 
80 REM * *  SORT ROlJ-r i t�E * *  
9(1 F=�J 

1 00 FOR P= l TO t�- 1 
1 1. �"3 I F  A ( F· )  :>A ( F'+ 1 ) THEt·� CiCt�:;I_IE: 1 �J(1�"3 : F.�Et·1 �:; l,JAF' 
1 :2�3 t·�E>=: T F' 

1 30 I F  F= 1 THEN 90 : REM REPEAT 

1 4'�1 : 
1 ��(1 t-?Et·1 * *  F:·�� I t·�T t)t.Jl.. I �-� CII?ItE�: :+: ;+.  
1 6(1 F"Ct�: I =  1 TCI t·-1 

1 7(:1 F·�� I t·�T f� ( I > 
• ... • �·1 . 1... ••• 

1 ... -
t , .-- l I T I • r ••• t ,. "! :__ ,. •1 

2��1(] • 
• • 

1 (10�3 
1 t1 1 f1 
1 0���3 
1. 0:::: �3 
1. �:141!_1 
1 �?.15�) 

REM **** SWAP SUBROUT i t�E **** 
T=A ( F' ) 
A ( F· ) ==A ( F, + 1 ) 
Ft ( F'+ l ) =T 

F·= 1 
�� E T I _I�� t··l 

r:·t= - It' I r:. -·· H T Q 

\ 

Line 110 tests to see if the 
member i s  larger than its 
neighbour: if it i s  then the 
program is told to GO to a 
SUBroutine, starting at line 
1000. This piece of program 
swaps over the two 
neighbours being tested and 
sets the variable F to 1 ,  before 
RETURNing to continue from 
where it left off on line 110. 
Line 130 tests the value of F, 
after one scan of the array is 
complete. If F has been set to 

one, then this means that a 
swap took place during the 
last scan of the array. This in 
turn means that the array must 
be scanned again, as it is not 
yet fully sorted. Notice that F 
is reset to 0 each time at I i ne 
90 before a new scan starts. 

This program wil l sort 
many numbers very quickly. 
Try timing yourself to do the 

. same job manually, and see 
which is faster, you or 
your MSX. 

. 
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Strings 

Most of our work in  MSX 
BASIC has been concerned 
with numbers and number 
variables, but a different type 
of variable exists in MSX 
BASIC to help us handle 
letters and words in  a similar 
way to numbers. These 
variable names always end in 
a dollar sign ($), for example 
A$, pronounced 'A-string'. We 
met this kind of variable very 
briefly in last month's issue, 
when we wanted to bring in  
keyboard control to a games 
program, but string variables 
are capable of much more 
than storing a single letter 
pressed on the keyboard. 
They can be used to hold 
words or sentences, and 
these can be chopped and 
changed around using special 
string-handling commands. 
The word 'string' is short for 
'string of characters' or 
'character string'. 

We can use assignment 
statements in the same way 
as for numbers: 

LET A$ = ' 'PETER" 

LET B$ = "PAUil' 

Strings can be compared 
using IF . . .  THEN 
statements. For example: 

IF A$(B$ THEN PRINT A$ 

Here 'less than' really means 
earlier in the alphabetic order. 
Equal strings are identical to 
each other. Strings can be 
l inked together using the ' + '  
sign .  For example: 

3 8  

LET A$ = "JOHNNY" 

LET B$ = "AND" 

LET C$ = "MARY" 

LET D $ = A$ + B$ + C$ 

I n  this example, D$ would be 
assigned the string of 
characters �OHNNY AND 
MARY'. Notice that the 
spaces between the words 
are only there because B$ 
was defined as 'SPACE-A-N-D
SPACE'. If, instead , we LET 
B$= "NOT", then D$ would be 
�OHNNYNOTMARY'. 

As I 've just mentioned, 
there are special commands 
in  MSX BASIC that allow us to 
chop strings up. The two 
simplest are LEFT$ and 
RIGHT$. If B$ is, say, 
'HAROLD', then the 
assignments: 

LET F$ = LEFT$ (B$, 2) 

LET G$ = RIGHT$ (B$, 3) 

would make F$= 'HA' and 
G$= '0LD'. We can think of 
these two commands as 
tel l ing the computer to start at 
the left (or right) of the string 
specified before the comma 
in the bracket, and take the 
number of characters 
specified by the number after 
the comma. 

As well as being able to 
isolate groups of characters 
(letters) from either end of a 
string we can also isolate a 
group of characters from the 
middle of a string using the 
command M ID$. 

LET B$ = MID$ (A$, 6,  4) 

means start at the fifth 
character of A$ and take 
4 characters. If 
A$= 'EXISTENTIAL then 8$ 
would be 'TENT'. 

In  addition it is often useful 
to know how long a string is. 
This can be found using the 
LEN command. If 
A$= "HELLO" then:  

... . .. . . 

LET L = LEN (A$) 

assigns L the value 5, the 
number of characters in  A$. 

One final command that is 
useful is the INSTR command 
which searches for the 
occurrence of one string 
within another. 

considering the second name 
first ( eg all the BROWNs are 
grouped together) and then 
considering the first name 
afterwards. If the names were 
sorted with first and second 
names in the usual order then 
they would be sorted on the 

LET A$ = "AWARD FOR BRAVERY" 
LET B$ = "RAVER" 

LET L = INSTR (A$,B$) first name rather than the 
second name. The section of 

After the previous instructions the program starting at line 
have been carried out, L wil l 

· 

500 takes each name in the 
have the value 12,  signifying array and turns it around so 
that a match was found for B$ that the second name comes 
starting at the twelfth first, followed by a space, 
character in  A$. followed by the first name. 

• • When the array members are 
Sorting Strings later compared, the second 

Following this whistle-stop name will be considered first. 
tour of string-handling The routine to turn the first 
facil ities let's look at a and second names around 
program that uses them: works as follows. Line 520 
Program 4. Much of this searches for the occurrence 
program should pe fairly of a space and assigns PS 
famil iar to you. lt's a sorting with the position of the space 
routine for words instead of within the array member 
numbers, rearranging a given being turned. Line 530 uses 
group of words into the value of PS to isolate the 
alphabetical order. Notice that first name and put it in  CN$. 
we can use arrays for string Line 540 uses the value of PS 
variables in  exactly the same and LS, the length of the 
way as for number variables. name, to isolate the second 
The main difference between name and put it in  SN$. 
this program and the Line 550 reassembles the 
'NUMBER SORT' program array member being turned , 
given earlier is the routine putting the second name first. 
between lines 500 and 570. The program al lows the 
The program asks the user to user to type in  a series of 
type in the names to be names. They are sorted and 
sorted , typing in  the first printed on the screen in  
name than a space, then the alphabetic order. No attempt 
second name. Why is this? has been made to turn the 
Well, most alphabetical l ists of first and second names back 
names, such as the telephone round after sorting and so the 
directory, create the names will appear as second 
alphabetical order by name followed by first name. 
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1 �?I ��Et·1 **** t·�Fit·1E �:;CtRT F·��Ctt3f-?At··J **** 
2�3 I t·�PI.JT 1 1  t·4 1Jt1BER CIF t·�At·1E�:: TCI �::Ct��T 1 1 .: t·� 
3 0 It I t·1 A$ < �·� ) 
::.:5 F·F.� I �·�T 

.
. Et·�TE�? t·�At1E�:; I t·� TH I �:; �JA 'r1 1 1  

·:·.., F' R I t • T . . F I R ,-
. T t • - t ... E ·· -. P - r· E ·. 1 - .-. T t • - t 1 r.- . .  

·-' I •. '1 •• ·=· '1 H . .  , • .. �:::• t-t ... · ... ... ·- H ·=· '1 f� I -��. 
:3 ::: F· J;.� I t·� T 

.
. F Cl R E :=<A t·1 F) I_ E : HEt·��� 'r' Ci I E: !:; (It·� . ,  

4[1 FCIR I =  1 TCI t·� 
50 I t·�PI_IT A$ ( I  ) 
6�?1 �·�E>�T I 
.... c:-tr .. . .l 
67 GOSI __ IB  500 : REM REVERSE NAMES 
'7�1 : r -· 

:::r1 r;:�Et·1 ** �::CtF.� T  ��CtiJT I �·�E ** 
�� �'3 F = �7.1 
1 00 FOR P= 1 TC) N- 1 
1 1 0 I F  A$ ( P ) )A$ ( P+ l ) THE�� GOSUB 1 000 : REM SWAP 
1 20 NE:�T P 

. 

1 30 I F  F = 1  THEN 90 : REM REPEAT 
1 4�1 : 
1 50 
1 t==;C-1 .... . . ... 
1. 7�3 
l :::�?,1 
1. ��(1 

REt·1 ** Pf;.� I �·�T 
FCI�� I ==  l TCI t·� 
P �� I t·4 T A$ < I ) 
t IE  .. ) T I •• • ••• . , .. : : . . 
Et·4 J:t 

·::·�1r1 : .. .. . .... ·-

�C"1C'1 - - -
���1� ·- ... ·-.::- 1 -
. I �·1 ...... .... . .. 
a;:- .-. "1' 
• I ... �· -· � ..... ..-
c:-·-··� 
._J · .. �·�· 54�'3 t:" t=Ot . • • J • • ... ..... · -

C" •'" .-., . I t-. t-' I �·· ... -
�7�';f �·· I ·�· 

REM ** TURN NAME AROUND SUBROUT i t�E ** 
F Ct V.:� I :::: 1 T t) t·� 
L. �:; = L. .. �� t·� ( t=i $ ( I ) ) 
P�:;:::: I t·��:;TR ( A$ ( I ) .. . .  " ) 
CN$=LEFT$ ( A$ ( l ) .. S- 1 ) 
.-.t �$-f;.• I ,-.H T$ .· H- $ .· I ·. I .·-. .-• •  -. · . 
.
... , • • -- . 1 • J. I, I , t :-a ....... r· .... , .I .... • .. - • • • .. 0 ...... .... • ·- • 

A$ ( I ) :.-:: �:; t·� $ +· " . .  1-C: t·� :t 
t lE. ·· r r .. :·. .. ' . -· 

R ETI.JR t·� 
� :=a-:=t : .... .... . ... 
1 000 RE�1 **** SWAP SUBROUT I NE **** 
l f1 1 0  'T' $=A$ < P )  
1 020 A$ ( P ) =A$ ( P+ 1 ) 
1. �?.t:::��'?.l A$ ( P+ 1 ) =T$ 
1. ��4(1 F= 1 
1. r:r5(1 ��ETI_I�: t·� 

REAit•,.a . 

3 9  
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he never a new 
micro is released, it 
takes at least a few 

months before good software 
for it hits the shops. The MSX 
system is no exception and if 
you have just got your hands 
on a machine for the first time, 
there is nothing more 
frustrating than having 
no programs to run on it. 
After you have busily typed in  
all the programs in MSX User 
and spent your precious 
pocket money on the few 
programs available now, 
what next? 

Looking through any 
general computer magazine, 
you wi 11 find dozens of 
programs for Spectrums, 
BBCs, Commodores etc, and 
in  this series I shall try to 
explain how to convert these 
listings so that they wil l run on 
an MSX machine. Of course 
these programs wil l never be 
as good as one written 
specially for MSX, but 
beggars can't always be 
choosers. Before you get too 
.excited , don't expect that in  a 
few weeks you wil l be able to 
convert such masterpieces as 
the Hobbit, El ite and Ghost
busters to run on MSX: but 
you should be able to get 
many listings in magazines 
to work. 

Before starting conversion, 
it is worth spending a little 
time examining the listing to 
decide if it is going to be easy, 
difficult, very difficult or 

· impossible! As a general· 
guide, I would suggest that 
unless you have 'A' levels in  
ancient Greek, I 'd forget 
trying to convert a 
Commodore game because 
the Commodore 64 and 
VIC 20 use a version of BASIC 
which is a throwback to the 
dark ages of the 1970's where 
POKEs ruled OK. Machines 
which use Microsoft BASIC, 
such as the Dragon or TRS-80 
wil l ,  usual ly, be the easiest to 
convert programs from, but 
conversion of games and 
utilities from Spectrum or 
BBC BASIC shouldn't prove 
too difficult unless they are 
machine-specific programs. 

The BASIC used in  MSX is 
• 

If the sort of software you 
like is thin on the MSX 
ground, why not raid 
some of the micros? Here's 
part 1 in a guide to 
program conversion. 

an extended version of M icro
soft BASIC and so the 
commands in  Section 1 below 
wil l ,  generally, require no 
changes to be made in order 
to run. 

Section 1: The Easy 
Ones! 

These commands can 
usually be typed directly into 
MSX machines without any 
changes. 
RUN, CLEAR, DATA, DIM,  
DEFINT, DEFSNG, DEFDBL, 
DEFSTR, DEF FN, FOR . . .  
NEXT . . .  STEP, GOSUB, 
GOTO, IF  . . .  THEN . . .  ELSE, 
INPUT, LINE INPUT, LET, 
LPRINT, LPRINT USING, 
M ID$, ON ERROR GOTO, ON 
. . .  GOTO, ON . . .  GOSUB, 
PRINT, PRINT USING, READ, 
RESTORE, RESUME, 
RETURN, STOP, ABS(X), 
ASC(X}, ATN(X}, BIN$(X), 
CDBL(X), CHR$(X), CINT(X), 
COS(X), CSNG(X), ERR, 
ERL, EXP(X), INT(X), FRE(O), 
FRE(" "), IN KEY$ (not quite 
the same on BBC/Eiectron), 
INSTR, LEFT$, LOG, M ID$, 
RIGHT$, SGN(X), SIN(X), 
SPC(X), SQR(X), STR$, 
STRING$, TAB(X), TAN(X), 
VAL(X), CLS. 
Not all computers use the 
functions in  the l ist above and 
the Spectrum, in  particular, 

uses different string handling 
commands. 

Spectrum string 
handling 

A couple of exafllples will, 
hopefully, make things clear. 
On the Spectrum, L$=S$ 
(1 TO 3) means the same as 
L$= LEFT$ (S$, 3) on an MSX 
machine. Again ,  L$=S$ 
(3 TO 7) on the Spectrum 
means L$= MID$ (S$, 3, 5) on 
an MSX. 

The final two numbers in 
M ID$ are equal to the starting 
position and the number of 
letters. If the letters are at the 
end of the word, this may be 
interpreted as L$= RIGHT$ 
(S$, 5) 

Arrays on the . 

Spectrum 

Arrays are handled in 
exactly the same way on most 
machines. The only 
difference in  Spectrum arrays 
occurs when DIMensioning 
string arrays. Unl ike other 
machines, a second number 
is required in  one d imensional 
arrays to tell the computer 
the maximum number of 
letters which each element 
can hold, eg: 

DIM 8$ (40, 25) 

is not a two-dimensiona·l array 
in  Spectrum BASIC and 
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should just be typed into MSX 
as DIM S$ (40). 

Screen Positions 

LOCATE x, y in MSX is 
used to position the cursor at 
position x in row y ready for 
printing text. I have l isted 
some equivalents below. 

... 

MSX version = LOCATE 2, 3: PRINT "Hel lo" 
BBC version = PRINT TAB (2, 3); "Hel lo" 
ORIC version = PLOT 2, 3, "Hello" 
Spectrum version = PRINT AT 2, 3; "Hel lo" 
TRS-80 version = PRINT @129, "Hel lo" 
Amstrad version = LOCATE 2, 3: PRINT "Hello" 

Random numbers 

The AND function used in 
MSX BASIC is fairly standard. 
There are a few machines, 
notably the Beeb and Tandy 
machines, which have a 
slightly different random 
number generator. For 
instance, F=RND (100) would 
return a whole number 
between 1 and 100. To 
implement this on the MSX, 
you should replace it with 
F = INT (RND(1) * 100 + 1) 
If you have tried writing a 
program to generate random 
numbers on an MSX 
machine, you will notice that 
they are always chosen in  the 
same sequence. Some 
machines have a 
RANDOMIZE statement 
which wil l  force the computer 
to start the random number 
generator at a random point. 
The simplest way to do this on 
an MSX machine is to seed 
the random number generator 
with a negative number such 
as T=RND (-TIME), although 
you could also try inserting a 
line such as .� 

to make the computer 
generate a series of random 
numbers or by forcing the 
computer to generate 
numbers at random while 
waiting for a keyboard input: 

100 PRINT "Press the (Space Bar) to continue" 

llO A$ = INKEY$ 

120 P = RND (1) 
130 IF A$( ) "  " THEN llO 

Procedures 

A quick glance at any 
listing for a Beeb or Electron 
will reveal the rather unusual 
words DEFPROC and 

MSX USER MARCH 1 9 8 5  
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ENDPROC, which are not 
available in  other versions of 
BASIC. At first sight, you 
might be forgiven for closing 
the magazine and giving up, 
but in  fact these commands 
are very similar to GOSUB 
and RETURN,  except you 
don't specify a l ine number 
but instead give a name to it. 
Converting these is, in  fact, 
comparatively easy. For 
example, the following BBC 

rogram: 
10 PROC raw e 

" 

" 

" 

" 

" 

1000 DEFPROCdrawcircle 

1010 " " " " 

1020 " " " 

1030 ' '  ' ' ' '  

1040 ENDPROC 

ould equally well be replaced 
"th the MSX program: 

10 GOSUB 1000 

' ' 

" 

" 

" 

" 

.· 

' 

·l w 

' . 

1000 REM * * this line is not needed in MSX versions 

1010 " " " 

1020 " " " 

1030 " " " 

1040 RETURN 

Notice that you GOSUB 
the l ine number following the 
DEFPROC statement and 
NOT to the same l ine. 

In  some l istings, you will 
come across rather more 
complex PROCedure calls 
such as: 

' 7  �... .. 

200 PROCdrawcircle (200, 300, 3,  4) 

" 

" 

" 
2000 DEFPROCcircle (x, y, r, c) 

" 

" 

" 

2040 RETURN 

The numbers in  the 
brackets are used to send the 
values 200, 300, 3, 4 to the 
variables x, y, r, c in the 
procedure. This would 
probably be to draw a circle 
with its centre at coordinates 
200, 300 with a radius of 3 

' 

" 
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and in colour 4. The MSX 
equivalent of this would be: 

200 x = 200: y = 300: r = 3: c = 4:  GOSUB 2010 

" 
' ' 

" 
2000 REM * * this line is not needed in MSX version * * 
2010 

2020 

2030 

2040 RETURN 

One other command which 
you will sometimes find in 
Beeb programs is the word 
LOCAL. This is not available 
on any machine except BBCs 
and Electrons. This keyword 
will only be found within 
procedures and allows the 
programmer to use a variable 
name which is already 
employed for some other 
purpose to be used 'Locally', 
within the procedure, for a 
totally different purpose. I n  
other words the computer wil l 
store two values under the 
same variable name, one to 
use inside the procedure and 
one to use outside. 
Converting this to MSX 
standard will require you to 
think up a new variable name. 
For example: 

200 DEFPROClower 

210 LOCAL a, b:  a = 9: b = 7  

220 " 

230 ' '  

240 ' '  

250 ENDPROC 

This listing indicates that you 
have already used the 
variable names a and b and 
don't want the computer to 
forget their values. The value 
of a and b within the 
procedure wil l be different. 
The MSX version would look 
something l ike: 

200 REM * * MSX version * * 
210 aa = 9: ab = 7  

220 ' '  

230 ' '  

240 ' '  
250 RETURN 

Loops 

In  addition to FOR . NEXT . 
STEP and GOTO loops, some 
machines make use of 
REPEAT . . .  UNTIL or WHILE 
. . . WEND loops. Beeb and 
Electron listings will usually 
contain REPEAT UNTIL loops, 
while AMSTRAD listings often 
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contain WHILE WEND loops. 
Although these are not 
directly available in MSX 
BASIC, it is possible to 
replace them with an 
appropriate GOTO. At first 
sight, a REPEAT UNTIL loop 
seems to behave in exactly 
the same way as WHILE 
WEND loops, but in fact there 
is a subtle difference in the 
way in which the loop is 
terminated. First, the REPEAT 
UNTIL loop in  BBC BASIC: 

lO REPEAT 

20 ' '  
30 ' ' 
40 ' '  
50 PRINT "What shall I do now"; 

60 INPUT F$ 

70 UNTIL F$ = "quit" 

80 END 

can be replaced in MSX 
BASIC by the following: 

10 REM * * This line is not needed in MSX version 

20 ' ' 

30 ' ' 
40 ' ' 
50 PRINT "What shall I do now"; 

60 INPUT F$ 

70 IF F$() "quit" THEN GOTO 20 

80 END 

You wil l notice this this type of 
loop checks its condition at 
the end of the loop, whereas a 
WHILE . .  WEND loop checks 
the condition at the 
beginning; for example: 

10 WHILE F$() "quit" 

20 ' '  

30 ' '  

40 ' '  

50 PRINT "What shall I do now"; 

60 INPUT F$ 

70 WEND 

80 END 

On the MSX this becomes: 

10 IF F$ == "quit" THEN GOTO 80 

20 ' '  

30 ' '  

40 ' '  
50 PRINT "What shall I do now"; 

60 INPUT F$ 

70 GOTO 10 

80 END 

Occasionally, you wil l come 
across a rather strange loop 
in Beeb and Oric l istings, the 
REPEAT UNTIL FALSE loop . 
Despite its fancy name, this 
really means REPEAT the 
loop forever and can simply 

t 

• 
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be replaced by a GOTO. Here 
is a BBC exam le: 

10 REM * * BBC version * * 
20 REPEAT 

30 PROCinstructions 

40 PROCsetup 

50 PROCyourguess 

60 PROCmyguess 

70 UNTIL FALSE 

80 END 

90 REM * * procedures * * 
This listing wi l l ,  no doubt, look 
very strange to an MSX user, 
but is simply replaced with a 
listing such as: 

10 REM * * MSX version * * 

.. 

• • 

' ' .. .. 

20 REM * * This line is not necessary in MSX version * * 
30 GOSUB 1000 

40 GOSUB 600 

50 GOSUB 790 

60 GOSUB 2000 

70 GOT0 30 

BO END 

90 REM * * subroutines to replace procedures * * 

Screen width 

So far, we have not 
mentioned one of the most 
important aspects of program 
conversion , screen width. The 
maximum screen width 
available for text on MSX 
machines is 40 characters, 
but the characters at the ends 
of the l ines tend to disappear 
off the end of the screen when 
displayed on a TV set. If you 
intend to convert a program 
written with a screen width 
greater than 40 characters, 
you wi l l  probably need to 
adjust all the numbers in TAB 
and LOCATE commands and 
adjust the number of spaces 
in string variables. There are 
no hard and fast rules about 
this and it wil l  probably be a 
matter of trial and error. The 
following l ist contains useful 
information about the screen 
widths of different MODES 
from other computers. 
BBC/Eiectron 
40 column modes: MODE 1 ,  4, 6, 
20 column modes: MODE 2, 5 
80 column modes: MODE 0, 3 
Commodore 64 
Always uses a 40 column 
mode. 
Oric 1/Atmos 
Always uses a 40 column 
mode. 
Spectrum 
Always uses a 32 column 
mode. 
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Amstrad 
20 column mode: MODE 0 
40 column mode: MODE 1 
80 column mode: MODE 2 

Obviously a l ist of this sort 
is very exclusive and I 
apologise for any machines 
missed out, but I 've tried to 
include information on the 
most popular computers. 

Colours 

Different machines use 
different methods of 
introducing colour to a text 
display. The most common 
are PEN, INK, COLOUR,  
BORDER, PLOT etc. 

My own method of 
introducing colour to the MSX 
version is to completely 
ignore the colour commands 
of the host computer and to 
introduce colour into the MSX 
version only after I 've 
managed to get the program 
working in monochrome. If 
you try to convert the colour 
commands from the original 
computer to MSX, it is worth 
bearing in  mind that the 
COLOR command contains 
three numbers. The first 

number is the foreground 
colour, the second colour is 
the background colour and 
the final number is the border 
colour - the actual colours 
corresponding to the 
numbers should be found in 
your user manual. The 
foreground colour is the 
equivalent of the INK 
command (or PEN on the 
Amstrad) and the background 
colour is usually referred to as 
the PAPER colour on other 
machines. 

Sound Commands 

MSX machines have a very 
comprehensive set of sound 
and play commands avai lable 
to them, which are not 
available on other machines 
and whenever I convert a 
program from another 
machine, I always rewrite the 
SOUND effects from scratch. 
If you attempt to convert the 
sound commands, you will 
usually end up with a pathetic 
sound effect which fails to 
realise the potential of the 
MSX system. 

Conclusions 

In  this article I have 
concentrated on aspects of 
programming which are not 
avai lable in  MSX machines 
and in  most cases, it is 
extremely easy to convert 
such a program to run on an 
MSX computer. I hope that 
you don't go away with the 
impression that the MSX 
system is in  any way inferior to 
other machines, because the 
BASIC specification contains 
so many other features which 
are not available on any other 
machine in the UK and so 
programs for other machines 
will still be mediocre even 
after conversion to the MSX 
standard! At the moment, 
however, there are so few 
programs written for MSX 
machines that we must make 
some sort of compromise. 

In  the next article, I shall 
look at how to convert user
defined graphics to run on a 
machine which uses sprites, 
converting graphics to run 
on MSX and how to convert 
functions which are 
machine-specific. 
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** about 111terrupt 
- .;c,g 

· routines in Graham .,,. 

Knight and Stuart Pirie's 
• • , pla1n person's MSX User 

Guide. 

ntern.ipts are special 
features of MSX BASIC 
which allow the user to 

specify certain conditions 
under which the program wil l 
branch to another part of the 
program. After one of these 
interrupts, the RETURN 
command will cause the 
program to return to the main 
program at the point which 
was being executed when the 
interrupt occurred. 

In  the February issue of 
MSX user we detailed three of 
the six interrupt commands in  
MSX BASIC - ON INTERVAL, 
ON KEY and ON SPRITE. 
This month we shall describe 
the others - ON STOP, ON 
STRIG, ON ERROR and 
some other related 
commands. 
4 - 0N STOP 

The ON STOP command is 
used for trapping when the 
user presses the CTRL and 
STOP keys together. The 
program can specify a l ine 
number to which the program 
wil l GOSUB when these two 
keys are pressed. Normally, 
pressing CTRL and STOP 
would break out of a program 
but using the ON STOP 
command it is possible 
to write programs that cannot 
be broken out of after 
typing RUN.  

Program 23 demonstrates 
the use of the ON STOP 
command. The basics of the 
program are very simple - it 
counts from one i n  steps of 
one until you switch off the 

. ' - . 
computer. If you want to keep 
the program, make sure you 
save it to tape before 
RUNning as there is 
absolutely no way of breaking 
out of the program after it has 
started to count. Lines 100 
and 110 set up the interrupt, 
l ine 100 specifies to GOSUB 
1000 when the CTRL and 
STOP keys are pressed, and 

• 

l ine 110 turns on the interrupt. 
Lines 120-150 are very 

simple and do the counting. 
Line 1000 prints the word 
STOP on the screen.  Line 
1010 returns to the main 
program. This is to let you see 
that the computer does do 
something when you press 
the CTRL and STOP keys. Try 
changing l ine 1000 to 
RETURN and notice that the 
program seemingly totally 
ignores the CTRL and STOP 
keys. 

Note that this command 
does not turn off the use of 
the STOP key on its own - this 
wil l still pause and restart a 
program. 
5 - 0N STRIG 

The ON STRIG is used for 
trapping when any of the four 1 
joystick buttons or the space 
bar are pressed. A different 
l ine can be specified for the 
program to GOSUB to for 
each of these five buttons. 
After specifying where you 
want the program to GOSUB, 
each individual button being 
used has to be turned on with 
a STRIG (x) ON command 
where x is the number of the 

button to be 
Program 24 

the use of the ON 
command. This is 
game in which a 
the shape of a face 
back and forth 
screen. There is a 
in the middle of the 

Press the space bar 
sprite is completely 
by the box. If the face 
inside the box, it will turn 
white for half a second. lf '  
was not inside, it will turn 
While the sprite is a 
colour, the space bar will 
no effect. The program will 
keep· going until you press 
the CTRL and STOP keys 
together. 

Line 100 sets up the 
interrupt and l ine 110 turns it 
on. Line 120 sets up the 
screen and sprite modes. The 
Hi-resolution screen mode 2 
is used to draw the box. Sprite 
mode zero is used for 8 x 8 
unmagnified sprites. Line 130 
draws the box on the screen. 
Line 140 contains the data for 
the shape of the sprite and 
this is read in  by l ines 150-170. 
Line 150 sets the initial 
position , direction and colour 
of the sprite. 

Lines 200-230 form the 
main program loop. Line 200 
displays the sprite at its 
current position and colour. 
Line 210 updates the value of 
position variable S% and line 
220 changes the direction of . 
the sprite if it is near the edge 
of the screen. Line 230 loops 
the programs back round to 
l ine 200, 

The routine from l ines 
1000-1060 is called when the 
space bar is pressed. First, 
the sprite is assumed to be 
outside the box and the 
colour variable C% is set to 
red. Then the rest of l ine 1000 
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PROGRAM 23 

l ee ON S TOp GOSUB I eee 
1 1 e S TOp ON 1 20 A== 1 

I 3e PRINT A 1 40 A==A + 1 

l ee ON S TR I G GOSUB I eee 
1 I 0 S TR I G c e J ON I 5e GO To 1 3e I eee PR IN T " S Top ! " I e 1 e RETURN 

I 2e COL OR I 5 , I , I : SCREEN 2 , e : BEEp 

I 3e L I NE U 1 1 , 9 I J - ( 1 24 , 1 e4 ) , 1 3 , B 

1 4e DA TA 3C , 7E , DB , FF , DB , E7 , 7E , 3c 

I 50 S$= " " : FOR S% = 1 TO B : READ M$ 

1 6e S$=S$+CHR$ ( VAL C " &H " +M$ ) J 
1 7e NEX T SZ : SPR I TE$ (e J =S$ 
I ae SZ= 95 : MZ=2 : cz=5 2e0 PUTSPRI TE e , <sz , 93J , cz 

2 1 e sz=sz+rn 1 

tests Whether the sprite was inside the box. If it was, the colour variable is changed to White. 

22e I F S% < I OR SZ >25e THEN MZ= -Mz 

230 GO To 2e0 1 ee0 CZ=6 : I F SZ >= I 1 3 AND S% <= 1 1 9 THEN CZ= I s 

1 e1 e I F CZ=6 � PLA Y " V I 5S�2e02L 1 eD " 

I e2e I F C%= 1 5 THEN PLA Y " V I 5S9M2eeeo2L 3eCDEDEF " 

1 e3e ON I N TERVAL =25 GOSUB I 1 00 

Lines 1010-1020 Play a buzz if the button was Pressed at the wrong time and a friendly tune if it was Pressed at the right time. We Want the sprite to stay this colour for halt a second and during that time for the space bar to have no effect . 

. ,. 0:.�·--.. x-l*:' ""-' .,�, .. ,.,., "'<·"" �· "' "'" ,, .'» �" -�. �:�<,. :� · .. . .  We can do this by setting up a second interrupt, Which is called after halt a second. This is set up in lines 1010-1020. Then the space bar interrupt is turned oft and the program returns. The routine at line 1100 turns itself ott so that it is not caned again. Line 1110 re-enables the space bar interrupt. Line 1120 re-sets the colour to blue and line 1140 returns. 
This Program shows how interrupts can set up and can other interrupts and even turn themselves oft and on! 6 - 0N ERROR This command is used to trap the 'Error . . . in line . . .' 

' 

I e4e IN TERVAL ON 1 e5e STR I G < e J OFF 1 e6e RETURN 1 I ee IN TERVAL OFF I 1 1 0 S TRI G ( 0 ) ON 1 1 20 cz==s I 1 3e RE TURN 

PROGRAM 25 

I ee ON ERROR GO TO 1 00e 
1 1 0 PR IN T I 20 I NPUT " F IRS T NUMBER " ; A 

I 30 I NPU T " SECOND NUMBER " ; B  
1 49 C==AIB I 50 PR I N T : PR I N T " AIB I S " ; C 

1 60 GO To 1 I 0 

• 

1 000 PR IN T I e1 0 IF ERR= I I THEN PR INT " CANNO T DI VI DE B Y ZERO " : RESUME 

I e20 IF ERR=6 THEN PR I N T " OVERFLOW ERROR " : RESUME I I 0 

1 e30 PR INT " ERROR " ; ERR ; " I N L I NE " ; ERL 

1 e40 RESUME 1 I 0 1 1 0 
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type of errors. The program 
wil l then jump to the l ine 
specified in  the ON ERROR 
command. When the program 

• 

reaches there, a suitable 
message can be printed and ' 
then the program can 
continue. Without the use of 
ON ERROR GOTO, a program 
would stop executing 
completely when an error 
occurs. lt is therefore good 
practice to incorporate error-
trapping routines in your 
programs. 

Each error that occurs in 
MSX BASIC has a 
corresponding error number 
(these wil l be detailed in  your 
MSX BASIC manual). When 
the program jumps to your 
error routine the error number 
is stored in variable ERR and 
the number of the l ine in  
which it occurred is stored in 
variable ERL. The program 
can then look at these 
variables to find out which 
error has occurred. As ERR 
and ERL are specifically to 
store the error number and 
l ine of error, no values can be 
assigned to them. 

Program 25 shows the use 
of the ON ERROR command. 
lt is a simple program which 
divides the two numbers 
entered by the user. Line 100 
sets up the program so that if 
any errors occur, the program 
jumps to l ine 1000. 

This routine checks the 
number of the error with two 
that it knows - dividing by 
zero and overflow error. If it is 
either of these, a suitable 
message is printed. The 
program then returns to l ine 
110 using the RESUM E  110 
command. This command 
has to be used when leaving 
an error trap routine, 
otherwise no more errors wil l 
be trapped. If there is no l ine 
number specified, the 
program will return to the 
statement after the one that 
generated the error. In  our 
program, if the error is not 

' " 

f 

' I 
!! t:,: $ & •• 

' 

' 

' 

':'<-·;;�, -"�---

�-'"'""' . ' 

recognised , the error number ,, . 
and the l ine at which it 
occurred is displayed on the 
screen . 

' . 
Program 25 i l lustrates a 

simple use of the ON ERROR 
command, trapping errors 
and returning to a main part of · 

the program. There is a 
' 

command in MSX BASIC 
which .allows any error you 
want to 'appear' to have 
occurred. For example the 
error number for 'Out of 
memory' error is 7 (as 
explained earlier). To 
generate this error, type 
ERROR 7 and press RETURN 
in direct mode, ie with OK 
before the cursor. The 
computer should respond 
with 'Out of memory'. 

This command on its own 
is not of much use but when 
combined with the ON 
ERROR GOTO command, it 
becomes very useful. Only 
about 30 of the possible error 
numbers 1-255 are used by 
the BASIC - the rest can be 
used by your own program. 

Program 26 will allow you 
to display all the error 
messages on the screen. 
Function key F1 is defined in  
l ine as GOTO 130 (with a 
carriage return). Press the F1 
key to display the first error 
message - indicating a 
syntax error. As the 
programming has no error 
trapping routine you are 
immediately returned to 
command mode. Keep 

"'' 

t 

.-,,. 

pressing the F1 function key 
' 

t i l l  all the error messages ' 

& have been displayed on the ' 

screen. 
Program 27 shows how 

the ERROR command can be · 

used to generate very specific 
error messages. When you 
run the program, you are 
asked to enter the number of 
the day and the month today. 
The program wil l  check these t 
for errors and display any that 
occur. 

Line 100 sets up the error 

' 

J 

;k 
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routine. Lines 110-130 ask the 
user for the day and the 
number is held in  variable D. 
Line 140 checks to see if it is 

·-·.<· /· ' ' - . 
-

"""' ' 

in range and if it is not, then 
error 210 is generated. This 
wil l cause the computer to 
jump to the error routine 
at l ine 1000 with error 
number 210. 

If there has been no error, 
the program wil l continue and 
the user wil l  be asked for the 
month. This is then checked 
for range 1-12 and if it is 
outside this range error 211 is 
generated by l ine 180. Lines 
190 and 200 hold data for the 
number of days in  every 
month . Line 210 reads in  the 
correct number for the month 
entered by the user. Line 220 
checks whether the day given 
is greater than the number of 
days in  the chosen month. If it 
is invalid,  error 212 is • 

generated. If no errors have 
occurred, the program prints 
CORRECT and stops. 

The error routine at 1000 
checks through errors 
210-212, displays appropriate 
messages and returns to l ine 
110. If any other errors had 
occurred , l ine 1040 displays 
the values of ERR and ERL. 

Precautions 

Care must be taken with 
what is done within 
subroutines of this kind - you 
must be careful that the 
subroutines do not upset the 
rest of the program. This 
is possible because they 
can occur any time. To 
demonstrate this, type in  and 
RUN programs 28 and 29 
separately. They are both 
simple programs - 28 
displays MSX MICROS 
FROM JAPAN flashing in the 
middle of the screen and 29 
displays one random 
character near the top of the 
screen using interrupts. 

The problem occurs when 
you try to run the two 
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1 00 kE Y 1 , " GO To 1 30 " +CHR$ u 3 J 
1 1 8 £R::: 1 1 20 ERROR ER 1 3e ER::ER+ 1 1 40 BO To 1 20 

.· ·:. 
• <· � ··: • • Programs together - tBGt 

them together as explained in 
earlier issues and then BUN the combined Program. You Will see that after a few moments, the Msx message appears under the random character. 
This is because the interrupt routine has occurred 

between the LOCATt and PAINT commands for the MS� message. The interrupt 

1 ee ON ERROR BO To I eee 
1 1 0 PRINT 1 2e PRIN T "EN TER THE DA y TODA y u 

1 3e INPUT " U -31 ) " ; D 
1 4e IF D< 1 OR D>3 1 THEN ERROR 2 1 e 

1 58 PRIN T 1 6e PRIN T "ENTER THE MON TH TODA Y " 

1 7e I�uT " ( 1 - 1 2 ) " ; M 
1 Be IF M< 1 OR M> 1 2 THEN ERROR 2 1 1 

1 9e DA TA 31 , 2B , 3 1 , 3e , 3 1 , 30 
2ee DA TA 3 1 , 3 1 , 3e , 3 1 , Je , 3 1 

21 e FOR F:: 1 TO H : READ DM : NEX T F 
22e IF D>DM THEN ERROR 2 1 2 

230 PRINT 24e PRINT " CO�EC T . " 
250 END 

280 CL s 
21 0 LOCA TE B , 1 2 220 PR IN T "HSX HI CRos FROH JAPAN • 

230 FOR F:: J TO 1 0 : NEX T F 
240 L OCA TE B , 1 2 250 PR IN T 5PC ( 2S J 26e FOR F:: 1 TO 1 e : NEX T F 

2 70 so To 2 1 0 

1 00 CLs 1 1 0 ON 1 N TERVAL == 1 e sosu8 I eee 

1 20 IN TERVAL ON 999 BO To 999 I eee L OCA TE 1 5 , 4 1 e1 e PR INT CHR$ ( RND ( 1 J * 1 ee+34 J 

1 e20 RETURN 

routine leaves the cursor on the line below the random character so When it returns to the main Program, the message is printed at that location. 

20-29. No other home micro has ON INTtfiVAL GOSUB , ON Kty GOSUB, ON SPA1Tt GOSUB, ON STOp GosuB, ON STAIG GosuB There is an easy way to Solve this Problem: insert a line 1015 LOCATE 8, 12 Which 
Will make sure that the Program returns With the cursor at the right Place. 

and ON EA BOA GOTO commands incorporated into its BASIC. These interrupt commands 
greatly simplify all kinds of For more complicated subroutines, a lot of Programming might be required to make sure the rest 

of the Program still works Properly. 
tlnique AfSJC features Msx BASIC is unique in having the interrupt driven routines featured in Programs :<(o. ···=-• ·• 

.. 

Programs. These commands 
can be simulated on other computers but this would require longer and more complex Programming routines Which would inevitably be much slower in 

. operation. In fact some of these interrupt driven routines 
Would require Programmers to 

revert to machine code Programming to get exactly the same results as a single line of MSX BASIC. 

. ' 
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re you one of those 
avid fans of word 
squares found in  

puzzle books and computer 
magazines? If so, then this 
util ity program is for you . 
When run, you wil l be allowed 
to input up to 15 words and 
the computer wil l work out 
and print a wordsq uare for 
you. The words to be found in 
the square wil l be printed 
alongside to help you. The 
two samples i l lustrate the 
output produced by this 
program. The program was 
written to output the word 
square to printer. If you don't 
have a printer connected , you 
should change all references 
to LPRINT to PRINT. 

This program wil l try to fit 
the words into the two 
dimensional array S$ (x, y) in 
the order in which you type 
them in .  I would suggest that 

- you enter the longest words 
first, as the computer wil l 
probably be unable to fit them 
into the array if they are at the 
end of the list. If the computer 
is unable to fit your words into 
a word square, it wil l  return 
you to the main menu which 
allows you to enter the words. 
These words MUST be in  
upper case; the computer wi l l  
not accept lower case. If you 
want to enter less than 15 
words, just enter * to end the 
process. 

Have fun! 

A word in your ear - if 
you're keen on puzzles · 
then this program puts 
words in a square. See if 
your friends can find them 

• 

aga1n. 

Program Breakdown 

Lines 
1 0-40 titles 
50 clear string space 
60 define all variables as integers 
70-1 1 0 instructions 
1 20-1 90 shuffle coordinates 
200-250 enter the words 
260-320 test word 
330-350 sort words 
360-370 next word 
380-420 choose direction 
430-470 choose coordinates 
480-580 direction 
590-640 put into array 
650-720 fit failed! 

· 7 40-860 print wordsquare to printer 
880-930 test input 
940-980 horizontal and vertical 
1 000-1 030 diagonal 
1 040 sort 

Main Variables 

.. 

All numeric variables are defined as integers. 
R1 , R2, C1 , C2 coordinates 
S flag 
W1 , W words 
S$ (x, y) holds wordsquare 
W$ (x) words 
W1$ (x) words 
x, y, R2 (x), R1 (x) general variables 
D (x) used for sorting .. 

Other variables are used to control loops. 



1 0  KEY OFF 
20 SCREEN O : COLOR 1 , 1 5 , 3  
30 LOCATE 7 , 2 : PR I NT 11 W  o r d s q u a r e s "  
40 LOCATE 7 , 3 : PR I NT " ===================== 11 

50 CLEAR 1 000 
60 DEF I NT A-Z 
70 PR J NT : PR I NT : PR I NT " Th i s p r og r am al l ows you t o  en ter a l i st of up t o  1 6  words 
• It wi l l  t h en produce a wor d s quare of t h e  sort f ound i n  p uz z l e  books . "  
80 D I M  C2 < 20 > , C < 20 > , R2 < 20 > , R < 20 > , D < 20 > , S$ ( 20 , 20 > , W$ < 20 > 
90 PR I NT : PR I NT .. You w i l l  n eed a p r i n t er connec t ed t o  your c omputer f or t h i s  progr 
am to wor k . .. 

1 00 PR I NT : PR I NT " I f  you want t o  t y p e  i n  l ess than 1 6  wor d s , you shou l d p r ess the 
' * '  key .. 

1 1 0 PR I NT : PR I NT .. The max i mum number of l et t ers i n  any wor d i s  1 5 ,  but i f  you use 
too many l ong wor d s , t h e  computer . may not b e  ab l e  wor k out a square f or you � �� 
120 REM ** shuf f l e  the coord i nates ** 
1 30 FOR X= l TO 1 5 : R < X > = X 
1 40 C < X > =X : I F  X < 9  THEN D < X > =X 
1 50 NEXT X 
1 60 P=RND < -T I ME >  
1 70 FOR X= l TO 1 5  

. 

1 80 R 1 = I NT < RND < 1 > * 1 5 > + 1 : R2= I NT < RND < 1 > * 1 5 ) + 1 : X 1 =R < R l > : X2=C < R2 > : R < R 1 > =R < X >  
1 90 C < R2 > =C < X > : R < X > = X 1 : C < X > = X 2 : NE X T  
200 REM ** �t er t h e  wor d s  ** 

• 
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2 1 C, CLS : PR I NT "  Now enter your 1 i st of wor ds " 
220 FOR W= 1 TO 1 6  
230 I NPUT S$: I F  5$= .. * .. THEN W/.= 1 7 : BOTO 300 
240 I F  W= 1 THEN CLS : LOCATE 2 , 2 : PR I NTS$ 
250 W$ < W >  =S$ · 

260 
270 
280 
290 
300 
3 1 0  

REM ** t est t h e  word ** 
S=O 
GOSUB 890 
I F  5= 1 THEN GOTO 230 -
NE X T  
W=W- 1 

320 _ ..,o �� 
LOCATE 1 , 25 : PR I NT 11 P l ease 
REM ** sor t wor ds 

wai t f or me t o  sort t h i s  out � .. ; 

340 

350 

36() 
370 
380 
390 
4()0 
4 1 0  
420 
430 
440 
450 
460 
470 
480 
490 
50(t 
5 1 0  
520 
530 
540 
550 
560 
570 
580 
590 
600 

GOSUB 1 050 

LOCATE 1 , 25 : PR I NT .. 
REM ** nex t wor d ** 
FOR W 1 = 1  TO W 

• 

REM ** choose r andom d i rect i on s  ** 
FOR A= l TO 8 
R= I NT < RND < 1 > *B > + 1  
X=D < R > : D < R > =D < A > : D < A > = X 
NE X T  
REM ** choose c oor d i nate ** 
FOR R= 1 TO 1 5  
LOCATE 1 , 25 : PR I NT " Th i n k i ng ! " ; 
FOR C= 1 TO 1 5  
R 1 =R < R > · : C l =C < C >  
REM ** d i r ect i on ** 
FOR D= 1 TO 8 
REM ** chec k i f  i t  w i l l  f i t  ** 
FOR 1 = 1 TO LEN < W$ ( W 1 > > 
ON D < D >  pOSUB 950 , 960 , 970 , 980 , 1 000 , 1 0 1 0 , 1 020 , 1 030 
REM ** chec k s i z e  ** 
I F  R2 > 1 5  OR R2< 1 OR C 2 > 1 2  OR C2< 1 THEN GOTO 640 

S$=M I D$ ( W$ ( S l > , I , 1 > 
I F  S$ ( R2 , C2 > < > .. " AND 

.. 
S$ < R2 , C2 > < )5$ THEN BOTO 640 

R l =R2 : C 1 =C2 : R2 < I > =R 2 : C2 < I > =C2 
NE X T  
REM ** f i t  i nt o  array ** 
FOR 1 = 1 TO LEN < W$ ( W 1 > > 

.. . 
' 



6 1 0  
620 
630 
640 

S$ ( R2 < I > , C2 < I > > =M I D$ ( W$ < W 1 > , I , 1 > 
NEXT I 
GOTO 730 
NEXT -

650 REM ** f i t  f a i l ed ** 
660 LOCATE 30 , 25 : PR I NT 11 Hard ! 11 ;  
670 NEXT 
680 LOCATE 1 , 25 : PR I NT "  
690 NEXT 

.. . ' 

700 PR I NT : PR I NT •• so r r y  I can ' t  cope wi th th i s . Press t h e  < Space Bar > to start ag 
ai n . .. 
7 1 0  AA$= I NI<EY$ : I F  AA$< > "  .. THEN 7 1 0  
720 RUN 
730 NEXT W 1  
740 REM ** PR I NT OUT TO PR I NTER ** 
750 C�S : PR I NT .. What i s  t h e  t i t l e  of your wor d s quar e " ; : I NPUT T$ 
760 LPR I NT TAB < 25 > ; T$ 
770 LPR I NT TAB < 25 > ; STR I NG$ ( LEN < T$ > , .. = . . > 
780 LPR I NT 
790 FOR R= l TO 1 5  
800 FOR C= l TO 1 5  
8 1 0  I F  S$ < R , C > = "  .. THEN LF·R I NT CHR$ ( < I NT < RND < 1 > *26 ) + 1 ) +64 ) ; .. " ;  ELSE LPR I NT S$ < R ,  
C> ; .. .. ; 
820 NE XT 
830 LPR I NT TAB < 4B > ; W$ < R >  
840 NEXT 
850 LPR I NT TAB < 4B > = W$ ( R )  

• 

860 FOR X = l  TO 4 : LPR I NT : NEX T  
870 RUN 
880 REM ** t est i np ut ** 
890 I F  LEN ( W$ < W > > > 1 5  THEN S= l : PR I NT " Th i s  word i s  too l ong • • •  t r y  ag a i n �  .. : RETURN 
900 FOR A= l TO LEN < W$ < W > > 
9 1 0  S$=M I D$ ( W$ ( W > , A , 1 >  
920 I F  S$( 11 A "  OR S$ > " Z 11 THEN S= 1 : PR I NT 11 cap i t a l  l etters o n l y .. : RETURN 
930 RETURN 
940 REM ** h or i z on t a l  and vert i c a l  ** 
950 R2=R 1 + 1 : RETURN 
960 R2=R 1 - 1 : RETURN 
970 C2=C 1 + 1 : RETURN 
980 C2=C 1 - 1 : RETURN 
990 REM ** d i agon a l  ** 
1 000 R2=R 1 + 1 : C2=C 1 + 1 : RETURN 
1 0 1 0  R2=R l + l : C2=C 1 - 1 : RETURN 
1020 R2=R 1 - 1 : C2=C 1 + 1 : RETURN 
1 030 R2=R 1 - l : C2=C l - 1 : RETURN 
1 040 REM ** SORT ** 
1 050 S=O 
1 060 FOR W 1 = 1  TO W- 1 
1 070 I F  LEN < W$ ( W 1 > > < LEN ( W$ < W 1 + 1 > >  THEN S$=W$ ( W 1 > : W$ ( W 1 > =W$ < W 1 + 1 > : W$ ( W 1 + 1 > =S$ : S= 1  
1080 NE XT 
1 090 I F  S= 1 THEN GOTO 1 050 
1 1 00 RETURN 
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Every week n1 i l l ions of advertiseme11ts 
appear in print. on posters or in the cinema. 

Most of them comply with the ndes 
contained in the British Code of Advertising 
Practice. . 

But some of the1n break the ntles and 
warrant you r complaints. 

If you 're not sure about \\rl1ich ones they 
are. however. drop us a l ine and \\re'll send you 
an abridged copy of the Advert ising Code. 

Tl1en. if an advertisen1ent bothers 
you. you ,ll be j ustified in botl1ering us. 

The Advertising Standards Authority. If an advertisement is wrong, were here to put it right. 
ASA Ltd. Ocpt 2 Brqok House.Tc.)rrington PlacL�. LonJon WC l E  7 H N  

Thts space I S  donat�d m th� Interests of high standards of advert ising. 

and 
oar 

u e us 
so ware 
Announces 
its first two 
MSX games 

only £6.99 . 
also available on Commodore 64 and Spectrum 

e 0 only £6. 99 

MORE GAMES 
TO FOLLOW 
Available from all good retail outlets or: 
Dept. MSX 
Bubble Bus Software 
87 High Street 
Tonbridge, 
Kent TN9 1 RX 

.. 

£ 70 of MSX SO FTWAR E  - F R E E  
£ 1 2  M SX J OYST I C K  - F R E E  

with every MSX computer 
M ITSU BISH I MSX M ICRO 
SANYO 1 1 2 K MSX M ICRO 

TOS H I BA 1 1 2 K MSX M ICRO 
TOS H I BA PLOTTE R-PRINTER 
TOTH I BA 1 05 CPS PRI NTER 

RING FOR OUR LA TES T PRICES 
T H E  B EST MSX SOFTWA R E  TAPES 

DEMONSTRATOR-1 shows all  the MSX features 

DEMONSTRATOR-2 watch it, then l ist and learn 

MSX GRAPHICS shows high resolution graphics 

TEACH TYPING speed up your keyboard skil l  · 

JUNIOR MATHS teach kids to add and multiply 

MSX SMASHOUT addictive, maddening, multi-level 

VICIOUS VIPER eat men but not your own tail  

MSX OTHELLO the classic game now on MSX 

EXPLODING ATOMS two player strategy game 

GATE CRASH ER try the slalom - 9 levels 

HELP ME take a deep breath before answering 

CAVE ADVENTURE extremely complex adventure 

£ 5 . 20 

£ 5 . 20 

£ 5.20 

£ 5.20 

£ 5.20 

£ 5.20 

£ 5.20 

£ 5 . 20 

£ 5.20 

£ 5.20 

£ 5 . 20 

£ 5.20 

ALL 12 PROGRAMS ABOVE FREE WITH EVERY 
MSX PURCHASED FROM KNIGHTS 
MAX BASIC TUTORIAL 3 tapes - 20 programs 

BUDGET & FORECASTING ACCOUNTS 

COMPLETE. STOCK CONTROL SYSTEM 

MSX WDPRO WORD PROCESSOR 
. 

KONAMI MSX CART R I D G E S  
' 

£ 1 5  

£25 

£25 

£26 

TRACK & FIELD 1 same as Konami' s arcade £ 1 3  

TRACK & FIELD 2 superb graphics £ 1 3  

HYPER SPORTS diving, trampoline, springboard £ 1 3  

SUPER COBRA the best flying fighter game £ 1 3  

CIRCUS CHARLIE l ions, fire, tightrope, trapeze £ 1 3  

TIME PILOT smart bombs, UFOs, two player action £ 1 3  

COMIC BAKERY tragic, funny, cruel, amazing £ 1 3  

MONKEY ACADEMY great arcade graphics £ 1 5  

ATHLETIC LAND ropes, fountains, pitfalls £ 1 5  

ANTARCTIC ADVENTURE the famous penguin game £ 1 5  

Dear Microfans, 
We are acknowledged as experts i n  Japanese computers 

by TOSHIBA, SANYO A N D  M ITSUBISHI who al l  buy 
KNIGHTS ·programs. We are also enthusiasts and wil l  
always help you - we guarantee our deals are unbeatable. 
Ring or write for full detai ls.  

· ,  

KN IGHTS RUSH SERVICE - ring us with your Access or 
Visa number as we can usually deliver anywhere in the UK 
next day. In  the last ten years we have sold thousands of 
Japanese micros worldwide and have never charged for a 
single repair. Ring us for personal service. 

happy computing 
Graham Knight and Neil Hunter 

U.K. customers - delivery is free but add Maggie' s 1 5% VAT. 
EXPORT customers only - no VAT just add £ 1 0  for freight anywhere. 

• 

KNIGHTS TV & COMPUTERS (est. 1 937} 
1 08 ROSEMOUNT PLACE, ABERDEEN 

PHONE 0224 630526 TELEX 739 1 69 . 

.. 
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We've decided you need 
sorting out, and this is just 
the program to do it. 

f you are writing a program 
which stores DATA in an 
ARRAY, such as the 

Address Book program in this 
issue, you will probably want 
to extend your program to sort 
the contents of the array into 
alphabetical order. There are 
several ways of doing this. 
Probably the simplest method 
to program is the 'bubble sort' 
which, unl ike this shell sort, 
actually sorts the contents of 
the array into alphabetical 
order. Although this would 
seem to be the logical way 

{ 
( 

0 

0 

r 

} 
] J 

J.,. 

of doing it, it is terribly slow 
if you are sorting more than 
20 words. 

This program does not 
actually sort the contents of 
the array A$(x) which is used 
to hold the words, but instead 
it returns the array SP(X) as a 
pointer to the string array A$. 
This will probably sound very 
complicated, but using this 
method, it isn't necessary to 
actually move the records 
around and this dramatically 
increases the speed. Note the 
actual time taken to sort an 

. . .. 
• • 

• 

array with N elements is 
proportional to 2*LOG(N)*N. 

The actual shell sort 
routine lies from line 430 
onwards and if you examine 
the rest of the program 
carefully, you should see how 
the sort subroutine is called. If 
you are writing a database 
program, you can type in the 
subroutine at the end of your 
program and call it from the 
main program when you want 
to sort your DATA files into 
alphabetic order. 

L 
• ' '  " 

.... 
deer ... 

to be 
type In DATA the array AS(x) 
teady to  sort ......, 

. . ...... print 
... 

. 1 . il you want to 9fint the 
� on the prtnter 
qJwmge the PRfNT 

tn lint 350 
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• 

An arcade style game for 
lVISX machines, which 

• 

• 

shows just what'S possible 
in a short program. 

n this short program, I have 
attempted to i l lustrate how 
it is possible to create an 

enjoyable arcade game using 
only a few l ines due to the 
sophisticated commands 
avai lable in MSX BASIC. You 
are a racing driver and must 
try to drive as far as possible 
without coll iding with the 
other drivers in the race, 
driving off the track or hitting 
the fences in the middle of the 
track. You can move left or 

right using the cursor left and 
right keys and should be able 
to dodge between the fences, 
with practice. Accelerator and 
Brake are applied using the 

cursor up and down keys 
respectively. 

The further you drive 
before col l iding, the higher 
your score! 

:·:o:"-:� ... 

• 

Program Breakdown 

Lines 
20 
30-50 
60- 1 80 
1 90-220 
230-240 
260 b 

270 
280 

set speed at start 
set screen/ messages off/colour 
sprite definition 
draw graphics 
sprite collision 
random seed 
random position of other cars 
test cursor keys 

290-300 move car 
3 1 0  draw car 
320-330 
340-390 
400 
4 1 0  
430 . 

accelerate 
�raw fences, other car 
score if completed screen 
draw other car 
brakes 

.. 

460-490 crash 

Variables 

X, Y, D, A$ 
z 

used in sprite definition 
acceleration 

... -.. ., V y coordinate of cars and 
' 

• .. ...:... -\ -� :... 
• 

T 

X 
a, s 

fences 
test cursor keys 
also used for position of your car 
random position of cars 

\ 

\ �- • 

� . ., 
• 
\, 

.... 
"' .:-.. 



10 REM ** AUTO RACER • • • a car race game f or MSX ** 
20 Z=l 
30 KEY OFF 
40 COLOR 1 5 , 4 ,  7 
50 SCREEN 2 ,  2 
60 DATA 3 , 7 , 1 4 ,  109 , 253 , 236 , 1 1 1  , 1 2  
70 DATA 1 2 , 1 08 , 239 , 252 , 239 , 1 03 , 7 , 3  
80 DATA 1 92 , 224 , 1 1 2 , 54 , 255 , 1 83 , 246 , 48 
90 DATA 48 , 54 , 247 , 63 , 247 , 230 , 224 , 1 92 
100 FOR Y= 1 TO 2 

1 1 0 A$=" .. 
120 FOR X = 1  TO 32: READ D 
130 A$=A$+CHRS < D >  
140 NEXT X : SPR I TES < Y > =AS : NEX T  Y 
150 DATA 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 
160 DATA 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 

- 1 70 DATA O , O , O , O , O , O , O , O  
180 DATA o , o , o , o , o , o , o , O  
190 LINE < 85 , 0 ) - ( 20 , 1 9 1 > , 2  
200 PAINT ( 20. , 20> , 2  
2 1 0  L I NE ( 1 85 , 0 > - < 235 , 1 9 1 > , 2  
220 PAINT < 200 , 20 > , 2  
230 SPRITE ON 
240 ON SPR I TE GOSUB 460 
250 X=134 
260 S=RND < -T I ME >  
270 S= INT < RND < 1 > *30 ) +70 
280 T=ST ICK < O >  . 
290 IF T•3 THEN X=X+2 : I F  X >220 THEN GOSUB 460 
300 IF T=7 THEN X=X-2 : I F  X < 30 THEN GOSUB 460 
3 1 0  PUT SPR I TE 1 , < X , 1 7 0 > , 1 3 , 1  
320 IF T= 1 THEN Z=Z+ . 1 
330 Y=Y+Z 

• 

'*'· 

340 PUT SPR I TE 2 , < 1 25 , Y > , 1 5 , 2  
350 PUT SPR I T E  3 , < 1 25 , Y+50> , 1 S , 2  
360 PUT SPR I TE 4 , < 1 2S , Y+ 1 00 > , 1 S , 2  
370 PUT SPR I TE 5 , < 1 25 , Y+ 1 50> , 1 S , 2  

380 PUT SPR I TE 6 , < 1 2S , Y+200> , 1 5 , 2  

390 PUT SPR I TE 7 , < S+ I NT < RND < 1 > *4 > -2 , Q > , 1 4 , 1  
400 I F  Y >255 THEN Y=O: SX=SX+1 
4 1 0  Q=Q- I NT (RND < 1 > * 1 0 ) + 1  
420 PUT SPR I TE B , <S+80+ I NT < RND < 1 > *4 > -2 , Q+ 1 20> , 1 4 , 1  
430 I F  T=S THEN Z = Z - . 2 : I F  Z < O  THEN Z=O 
440 GOTO 280 
450 GOTO 450 
460 SPR I TE OFF 
470 SCREEN 0 
480 LOCATE 1 0 , 4 : PR I NT .. C R A S H "  
490 LOCATE 8 ; 1 0 : PR I NT .. You scored : - " ; SY. 

• 

• 

Possible Improvements 

1 .  Adding sound effects 
should prove an 
interesting exercise. 

2. Try adding extra cars in 
the race (sprite 1) . 

3. Change to joystick by 
replacing STICK (0) with 
STICK (1) in  l ine 280. 

• •  � 



, Don't those a 
me again they eo 

to test your 
ability. 

he aliens are on the attack again. Can You dodge their bombs as wave after wave of them Pour down from above onto your spaceship? Each successive , wave of bombs becomes � faster and more furious. The Lines 
20 

longer You survive, the higher Your score becomes. Good luck, Commander. Cursor left and cursor right 60·130 ; move You left and right 
,., 140- 160 

, �· respectively. When Writing ,. '! 1 70·190 

ao-so 

! this game, 1 wanted to see iust J � � 200-2 10 
" 'how few lines were needed to J, -iW • 220-430 

• _ 'make an enjoyable game 220 
�*1. using the sophisticated sprite 230-240 

handling facilities of Msx 250-4oo 
· BASIC. You could try adding a · 4 10 
. background display to the 420 

initialise 
turn key definitions ott, select colour · • ' " 

and screen 2 
' 

data for sprites define sprites decide on coordinates detect sprite collision control loop 
Poll cursor keys move left/right · move sprites program, adding more sound · 440-soo 

effects or changing the shape 
ot the sprites. 

change coorc:Jinates increase speed of bombs 
lose game 



Variables 
S% 

X, X1, Y 
Z% 
A$ 
D 

X%, Y% 

score 
coordinates of bombs speed ot bombs test keyboard data for sprites coordinates of spaceship 



his program was 
written to i l lustrate how 
the TIME facility 

available in  MSX BASIC can 
be used to drive a clock. 
When the program is run, you 
wil l be asked to input the 
current time. The computer 
wil l then draw a digital clock 
on the screen and wil l 
continuously display the time. 
As this is driven by the TIME 
facil ity, it should prove to be 
very accurate! 

Although SCREEN 0 
doesn't offer the superb 
graphic facil ities of 
SCREEN 2, this short 
program shows that it is 
possible to produce a good 
display using the block 
graphics available in  the 
character set provided. 

Variables Used 

HR hours 
Ml  minutes 
SE seconds 

erase character 
tim 

Improvements 

1 .  lt should prove an 
interesting exerci ry 
to draw an ana�ogue clock. 
This would need to be 
done in  SCREEN 2, using 
the variables H A ,  M I ,  SE 
to test hours, minutes and 
seconds. 

2. To convert it to a 24-hour 
clock, change the number 
12 to 24 in  l ine 300. 

3 .  Try adding an 
to the progra 

Program Breakdown 

Lines 
. 1 0-40 

50 
60-21 0  
230 
240-320 

340-420 

initialise screen 
call routine to set tim 
draw graphics using 
set time variable to zero 
update variables H R ,  Ml, SE and prJnt them on 
screen 
set time 



T I ME=C> 
2C, �<EY OFF 

30 COLDR 1 ,  1 5 , 1 5  

40 SCREEN 0 

50 GOSUB 34C> 

60 LOCATE 6 , 1 0 : PR I NTSTR I NG$ ( 23 , CHR$ ( 255 ) ) 
I 

70 FOR Y= l O  TO 20 : LOCATE 6 , V  

80 PR I NTCHR$ ( 255 ) 

9C> LOCATE 29 , Y 

1 00 PR I NTCHR$ ( 255 ) 

1 1 () NE X T  V 

1 20 LOCATE 7 , 1 8 : PR I NTSTR I NG$ ( 22 , CHR$ ( 255 ) ) 

1 30 LOCATE 6 , 1 9 : PR I NTSTR I NG$ ( 25 , CHR$ ( 204 > 

1 40 LOCATE 5 , 1 9 : PR I NTSTR I NG$ ( 26 , CHR$ ( 204 ) ),,. 

1 50 F OR Y= 1 1 TO 1 7  

1 60 LOCATE 1 4 , Y : PR I NTCHR$ ( 222 > 

1 70 LOCATE 2 1 , Y : PR I NTCHR$ < 222 > 

1 8Cl NE X T  

1 9() LOCATE 

2()(l LOCATE 

2 1 0  LOCATE 

22() A$= .. 

8 , 1 2 : PR I NT " Hour s .. 

1 6 ,  1 2 : .PR I NT " M i n s  .. 

23 , 1 2 : PR I NT " Secs " 
1 1  

23CJ T I ME=O 

240 T=T I ME 
..... - -..:::.. ::'JU 
260 

270 

'">8 -.L. u 
290 

3()0 

3 1 0  

32(1 

330 

340 

350 

36(1 

I F  T I ME >60 THEN T I ME=O : SE=SE+ l 

I F  SE >59 THEN M I =M I + 1 : SE=O : LOCATE 24 , 1 4 : PR I NT "  

LOCATE 24 , 1 4 : PR I NT SE . 

I F  M I  >59 THEN HR=HR+ l :  M I =O :  LOCATE 1 6 , 1 4 :  PR I I\!T .. 

LOCATE 1 6 , 1 4 : PR I NT M I  

I F  HR > 1 2  THEN HR= l : M I =O : LOCATE 9 , 1 4 : P R I NT .. .. 

LOCATE 9 , 1 4 : PR I NT HR 

GOTO 250 

END 

CLS : F·R I NT ,. Wh at i s  t h e  c ur r en t  t i me "  

LOCATE 1 0 , 4 :  F·R I NT .. Hour s " ;  

I NF·UT HR 

370 LOCATE 1 0 , 8 : PR I NT " Mi n s  �� � 

380 I NPUT M I  

390 LOCATE 1 0 , 1 2 : PR I NT " Se c s  " 

400 I NPUT SE 

4 1 0  CLS 

420 RETURN 

. ' 

.. 

.. 



340 
350-360 
370�460 
370 
. 

380�41 0  
. ' ' 
429-;4�0

,
�� 



1 0  Z/.=2 : S/.=O : X = 1 50 : Y= 1 80 
20 KEY OFF 
30 COLOR 4 , 1 5 , 5  
40 SCREEN 2 , 2  
50 DATA 0 , 0 , 1 5 , 24 , 1 27 , 255 , 24 , 24 
60 DATA O , O , O , O , O , O , O , O  
70 DATA 0 , 0 , 1 92 , 48 , 252 , 255 , 24 , 24 
80 DATA O , O , O , O , O , O , O , O  
90 DATA 0 , 1 28 , 1 43 , 24 1 , 255 , 1 27 , 3 , 2  
1 00 DATA O , O , O , O , O , O , O , O  
1 1 0 DATA 0 , 0 , 0 , 8 , 232 , 252 , 8 , 8  
1 20 DATA O , O , O , O , O , O , O , O  
1 30 DATA 32 , 32 , 32 , 254 , 32 , 32 , 32 , 0  
1 40 DATA 255 , 1 , 1 , 1 , 1 , 1 , 1 , 1  
1 50 FOR Y= 1 TO 2 
1 60 A$= " " 
1 70 FOR X = 1  TO 32 
1 80 - READ D 
1 90 A$=A$+CHR$ ( D )  
200 NE X T  
2 1 0  SPR I TE$ < Y > =A$ 
220 NEXT Y 
230 FOR X = 1  TO 8 : READ D : S$=S$+CHR$ < D > : NE X T  X 
240 SPR I TE$ < 3 > =S$ 
250 L I NE < 248 , 1 9 1 ) - ( 255 , 1 89 > , 7 , BF 
260 L I NE < 0 , 1 9 1 > - < 6 , 1 89 > , 7 , BF 
270 L I NE < 2 , 1 89 > - < 4 , 1 84 > , 6 , BF 

• 

280 L I NE < 250 , 1 89 ) - ( 252 , 1 84 > , 6 , BF 
290 L I NE < 6 , 1 9 1 > - < 1 27 , 1 00 > , 3  
300 L I NE < 250 , 1 9 1 ) - ( 1 27 , 1 00 > , 3  
3 1 0  PAI NT ( 50 , 1 89 > , 3  
320 C I RCLE < 1  90 , 40 > , 20 , 1 1  
330 PA I NT < 1 90 , 40 ) , 1 1  
340 X = 1 20 : Y= 1 80 
350 SPR I TE ON 
360 ON SPR I TEGOSUB 470 
370 T=ST I CK < O >  
380 I F  T = 1  THEN Y=Y-2 : I F  Y< 1 THEN Y= 1 
390 I F  T=5 THEN Y=Y+2 : I F  Y > 1 9 1  THEN Y= 1 9 1  
400 I F  T=3 THEN X = X +2 : I F  X >255 THEN X =255 
4 1 0  I F  T=7 THEN X = X - 2 : I F  X < O  THEN X =55 
420 PUT SPR I TE 3 , < X , Y > , 1 , 3 
430 X/.=X/.+Z/. : I F  X/. >255 THEN X/.=O : Y/.=Y/.+ 1 0  
440 PUT SPR I TE 1 , < X'l. , Y/. ) , 1 3 , 2  
450 I F  Y/. > 1 80 THEN GOSUB 540 
460 GOTO 370 
470 SPR I TE OFF 

' � 
'ffi • & score . 

�rdltJ,tes of sights 
coordinates of plane 

.s�ed of plane "' ... � �, . .. , .. 

test fOr space bar 
test tor cumor keys 
data for $1#,1_. 
sprite deflrtltiOn -

• 

' ''" 

480 AA$= I NKEY$ : I F AA$< > "  " THEN BEEP : SPR I TE ON : RETURN 
490 BEEP 
500 S/.=S/.+ 1 : PLAY " c d ed ec " : X = 1 00 : Y= 1 80 : Z/.=Z/.+ 1 
5 1 0  X/.=O : Y/.=0 
520 SPR I TE ON 
530 RETURN 
540 SCREEN 0 :  A$= " " 
550 LOCATE 1 0 , 1 0 : PR I NT " They l anded ! 11 

560 LOCATE 1 0 , 1 5 :  PR I NT " You scored 11 ; S/. 
570 LOCATE 1 , 22 :  PR I NT 11 Press the spac e bar f or another g ame " ;  
580 A$= I NKEY$ : I F  A$< ) 11 11 THEN 580 
590 RUN 



• 
, . , ro raiD 

""" ,i{�-

for hOVI \o . s\or• · 

da\• rue�, tn . 

addres� data.. , 

' 

1 0  REM * *  Addr ess Book f or MSX c omput e r s  * *  
20 REM * *  ver s i on 1 Dec emb er 1 984 * *  
30 KEY OFF 

40 F= 1 

50 SCREEN 0 

60 COLOR 1 , 1 4 , 7  

70 LOCATE 6 , 2 : PR I NT '' A  d d r e s s B o o k "  

8() LOCATE 6 """' · PR I NT " ----------------------- " ' � .  ' --- ------- -------------

90 CLEAR 1 000 

1 00 D I M  AS C 200 , 4 }  

1 1 0 F= 1 

1 20 LOCATE 1 0 , 5 : PR I NT " Do you want : - " 

1 30 B%=0 

1 40 LOCATE 1 , 1 0 : PR I NT '' 1 .  To l oad a d a t a  f i l e . '' 

1 50 LOCATE 1 , 1 2 : PR I NT " 2 .  To save a d at a  f i l e . " 

1 60 LOCATE 1 , 1 4 : PR I NT " 3 .  To e n t er d a t a  i n t o  t h e  f i l e . " 

1 70 LOCATE 1 , 1 6 : PR I NT " 4 .  To quer y a d a t a  f i l e . " 

1 80 LOCATE 1 , 1 8 : PR I NT '' 5 .  To e n d  t h e  p r o g r am . '' 

1 90 AS= I NI<EYS : I F AS= " 1 "  THEN GOSUB 270 

200 I F  A$= " 2 "  THEN GOSUB 370 

2 1 0  I F - AS= " 3 "  THEN GOSUB 480 
220 I F  A$= " 4 "  THEN GOSUB 650 

• 

230 I F  A$= " 5 "  THEN CLS : PR I NT " Good b ye . Th a n k you f or usi n g  me . " : END 

240 I F  B%= 1 THEN CLS : GOTO 1 20 

250 GOTO 1 90 

260 CLS : GOTO 1 20 

270 CLS : PR I NT " P l ace t ap e  i n  r ec or d er and p r ess p l ay " ; 

7 0  
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550 LOCATE 1 , 8 : PR I NT " E n t e r  t h e i r b i r t h d a y  " 

560 I NPUT A$ < F , 4 >  

570 LOCATE 1 , 1 0 : PR I NT " I s  t h i s  c or r ec t  < Y I N >? "  

580 B$= I NKEY$ : I F B $= " n "  OR B$= " N "  THEN 480 

590 I F  B $= " y "  OR B$= " Y "  T HEN 600 ELSE 580 

600 F=F+ 1 

,, ; F 

6 1 0  LOCATE 1 , 1 2 : PR I NT '' Do you want t o  en t er any more names? '' 

620 A$= 1 NKEY$ : I F  A$= " n "  OR A$= " N "  THEN RETURN 

630 I F  A$= " y "  OR A$= " Y "  THEN 480 

640 GOTO 620 

650 CLS : LOCATE 1 , 2 : PR I NT '' Wh o  d o  you want t o  f i n d '' : PR I NT : PR I NT 

660 I NPUT B$ 

670 FOR X = 1  TO F 

680 I F  LEFT$ ( B$ , 4 } =LEFT$ ( A$ < X , 1 > , 4 >  THEN GOSUB 720 

690 NE X T  

700 B/.= 1 

7 1 0  RETURN 

720 CLS : LOCATE 1 , 2 : PR I NTA$ < X , 1 > 

730 LOCATE 1 , 4 : PR I NT " Te l e p h on e numb e r " 

740 LOCATE 1 , 6 : fR I NTA$ < X , 2 >  

750 LOCATE 1 , 8 : PR I NT '' Ad d r ess '' 

760 LOCATE 1 , 1 0 : PR I NTA$ < X , 3 > 

770 LOCATE 1 , 1 2 : PR I NT " B i r t h d ay " 

780 LOCATE 1 , 1 4 : PR I NTA$ < X , 4 l 

790 LOCATE 1 , 20 : PR I NT "Pr ess < Sp a c e  Bar > t o  c on t i n ue " 

800 A$= 1 NKEY$ : I F A$< > "  " THEN 800 

8 1 0  RETURN 

-

7 1  
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IM/ting ltJt Ills .,_,, 1tJ .,, •· Ws •nl •��wg11 
,,., ltJ Ill/ • 11NJIII f111i1 Hllll ltJ 1ii ltJ 1111 lllltlllf 
/ill ·-

ACTIVISION, ,  1 5  Harley 
House, Marylebone Ad, 
London , NW1 : 

Beamrider - game 
Decathlon - game 
Pitfall 1 1  - game 
River Raid - game 
Space Shuttle - game 
Zenji - game - £1 1 .99 

· each 

A&F SOFTWARE, 8 
Camalside lnd.  Estate, 
Woodbine St East, 
Rochdale: 

Chuckie Egg - game -
£7.90 

ALLIGAT A, 1 Orange I St, 
Sheffield, S1 4DW: 

Blagger - game - 7.95 
Contract Bridge - game -
£9.95 
Disc Warrior - game 
£7.95 

AMPALSOFT, Ampal 
Computer Services, 
Woodbridge Rd, Derby 
Green, Surrey: 

Fun Words - educational 
(four progs) - £9.95 

ANIROG, 8 The High St, 
Horley, Surrey, RH6 7AY: 

Flightpath 737 - game -
£7.95 

ARTIC, Brandesburton, 
Driffield, North Humberside, 
Y025 8RL: 

Mr Wongs Loopy Laundry 
- game - £6.95 

A.S.K. , London House, 68 
Upper Richmond Ad, 
London, SW1 5  2RP: 

Number Painter -
educational, 5-1 4 vears. 

BUBBLE BUS, 87 High St, 
Tonbridge, Kent, TN9 1 RX: 

Hustler - game - £6.99 

• 

. COS MICROSYSTEMS, 
Silver House, Silver St, 
Doncaster, Sth Yorkshire: 

French Is  Fun -
educational 
German Is Fun -
educational 
Italian Is Fun -
educational 
Spanish Is Fun -
educational - £7.95 ea. 

COMPUTER MATES, PO 
Box 2, Stockbridge, 
Hampshire: 

Word Processor -
business - £49 
Cards System - business 
- £49 
Cash Accounts System -
business - £99 
Double Entry Accounts -
business - £99 
Word Processing & Cards 
System combined -
business - £75 

CRL, CRL House, 9 Kings 
Yard, London, E15  2HD: 

Glug Glug - gme - £7.95 
War Of The Worlds -. 
game - £7.95 

D.K. TRONICS, Saffon 
Walden, Essex, CB1 1 3AQ: 

Minder - game 
Popeye - game 
Hagar The Horrible -
game - £5.95 ea. 

G.S. T ./ELECTRIC 
SOFTWARE, 8 G:reen St, 
Willingham: 

Buzz Off - game - £8.95 
Shark Hunter - game -
£9.95 

. 

Le Mans - game - £9.95 
Norseman - game - £8.95 
Backgammon - game -
£9.95 
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HEWSON, 56B Milton 
Trading Estate, Milton, 
Abingdon, Essex, OX1 4RX: 

Bazam - game 

HI-SOFT, 180 High St Nth, 
Dunstable, Beds, LU6 1 AT: 

Devpac - utility - £1 9.95 
Pascal Compiler - utility -
£29.95 

KEMP, 43 Muswill Hi l l ,  
London, N1 D 3PN: 

Stock Control - business 
£34.95 

KONAMI, Television House, 
269 Field end Ad, East cote, 
Middlesex: 

Super Cobra - game 
Athletic Land - game 
Circus Charlie - game 
Antarctic Adventure -
game 
Cosmic Bakery - game 
Monkey Academy -
game 
Time Pilot - game 
Hyper Olympic 1 - game 
Hyper Olympic 2 - game 
Hyper Sports 1 - game -
£14.99 ea. 

KUMA, 1 2  Horseshoe Park, 
Pangbourne, RG7 7JW: 

Binary Land - game -
£8.95 
Eric & The Floaters -
game - £8.95 
Hyper Vipers - game -
£7.95 
Spooks & Ladders - game 
- £6.95 
Holdfast - game - £5.95 
Home Budget - business 
- £14.95 
WDPRO-Wordprocessor -
business - £29.95 
Database - business -
£19.95 
Starting With The MSX -
utility - £5.95 
The MSX Red Book -
utility - £8.95 

MSX USER MARCH 1 9 8 5  
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Star Avenger - game 
£8.95 
Super Chess - game -
£8.95 
Stop The Express - game -
£6.95 
Ninja - game - £6.95 
Mean Streets - g�me ·
£6.95 
Colour Fantasia - game -
£9.95 
Logs Turtle Graphics -
£1 9.95 
Spread Sheet - £29.95 
WDPRO - business 
Spread Sheet - business 
disc 
Zen Assembler - business 
disc 
Data Base - business disc 
Kuma Forth - disc -
£39.95ea. 

LLAMASOFT, 429 Mt 
Pleasant, Tadley, Hants: 

Grid Runner - game - £5 

MASTERTRONIC, Park 
Lorne, Park Ad, London 
NW8 7JL: 

Space Walk - game 
Magic Carpet - game -
£1 .99 each 

MICRO-AID, 25 Fore St, 
Praze Camborne, Cornwall ,  
TA1 4  OJX: 

Cashbook - business -
£1 4.95 
Memo-Calc - business -
£1 4.95 
Payroll - business -
£29.95 

MR MICRO, 69 Partington 
Lane, Swinton, Manchester, 
M27 3AL: 

Punchy - game 
Humphrey - game 

Cubit - .game 
Crazy Golf - game 
Zakil Wood - game -
£6.90 ea. 

MIRRORSOFT, Holborn 
Circus, London ECP 1 DO: 

737 Flight Simulator - game 
- £9.95 

MORWOOD, Maple Walk, 
Bexhi l l ,  East Sussex: 

Cannon Fighter - game 
Panic Junction - game 
Super Mind - game 
Super Maze - game 
Super Puzzle - game -
£6.95 ea. 
lntro. To Numbers -
educational 
Calculation 1 -
educational 
Calculation 2 -
educational 
Memory - educational 
Reasoning - educational 
Reflexes - educational -
£1 4.95 ea. 

PREMIER 
MICaOSYSTEMS, 208 
Croydon Ad, London, SE20 

" 7YX: 

Wordmate - business -
£24.95 
Cribbage - game - £6.95 
MSXMON - utility - £9.95 
Home Accounts 
business - £7.95 
Spel l ing - educational -
£6.95 
Plant - educational -
£6.95 
French Verbs 
educational - £7.95 
Gambling Pack - game -
£6.95 
Maths Games Pack -
educational - £7.95 
House Of Horrors - game 
- £6.95 
Cabins of Doom - game -
£6.95 
Dragon Tower - game 
£7.95 
Dungeon of Death - game 
- £7.95 
Adventl:Jre Plus - game 
£7.95 

PSS, 452 Stoney Stanton 
Ad, Coventry, CV6 5DG: 

Champ - util ity - £1 2.95 
Maxima - game - £7.95 
Time Bandits - game 
£7.95* 
Les Flies - game - £7.95 

QUICKSILVA, Palmeston 
Hse, Palmeston Ad, 
Southampton, 801 1 LL: 

Games Designer - util ity -
£9.95 
Ant Attack - game 
The Snowman - game 
Fred - game 
Bugaboo - game - £7.95 
ea. 

SOFTCAT, Woodbridge Ad, 
Derby Green, Blackwater, 
Camberley, Surrey: 

Challenge My Bluff -
educational - £8.95 
Kriss Kross Kwiz -
educational (twin pack) -
£8.95 

TOSHIBA, Toshiba Hse, 
Frimley Ad, Frimley, 
Camberley, Surrey: 

30 Golf - game 
Polar Star - game 
Pinball - game 
Pyramid Warp - game 
Battleship Clapton 1 1  -
game - £7.95ea. 

TASMAN, Springfield 
· House, Hyde Terrace, 

Leeds, LS2 9LN: 

Tasword - business -
£1 3.90 
Tasprint - utility - £9.90 

7 3  
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n the last issue we created 
the basic framework of an 
adventure game but 

without a SAVE faci l ity such a 
game can be very frustrating. 
Imagine reaching a crucial 
point in  the adventure when 
the 'phone rings or you have 
to go out - on your return 
you 're back at the start! So, 
here we look at adding a 
SAVE game routine and 
graphics. If you've taken up 
the challenge and started to 
write your own adventure, 
you'll realise how time 
consuming it is. These two 
extras can take just as long 
(that's right, Steve, encourage 
our readers - Sarcastic Ed)! 

There are many ways of 
adding SAVE facilities to a 
game, but they all i nvolve 
writing a data file to tape or 
disc containing the current 
position, your score, the items 
carried, information about all 
the problems solved so far 
and the position i n  which all 
items have been left. Many 
players argue that you can 
judge the quality of an 
adventure game by the length 
of time it takes to SAVE a 
game and because the time 
taken to SAVE a game 
depends on how many 
problems there are, this is 
usually true. 

There are two approaches 
which can be adopted at this 
stage. The first involves 
l isting, on a piece of paper, all 
the variables whose value wil l 
change as the game is played 
and then saving those as a 
data file. The second i nvolves 
simply saving the contents of 
all the arrays and variables 
onto tape. This is by far the 
easiest to code and it's the 
method we'll look at. As with 
all additional commands, we 
need to insert a statement into 
the main control loop 
immediately after the INPUT 
statements to recognise our 
instruction and call the 
appropriate subroutine. 
Listing 1 i llustrates how we 
can add a SAVE game routine 
and a routine to load it back in  

• 

agaan. 

LISTING 1 

445 I F  C$= " sav .. l .. HEI'J G O S U B  5(H)(> 

45C> I F  C$= .,  1 oa " THEN G0�3UB 6C>(H) 

• 

• 

.. 

4999 REM ** Save g ame r out i n e ** 

C"()()() ;:J _ _  _ 

• 

• 

• 

5999 REM ** Load ' s aved g ame i n  ' ** 

6(>(>(> 

LISTING 2 shows how I 
would write the save game 

LISTING & 

subroutine, and LISTING 3 
il lustrates how a game saved 
on tape can be read back in 
again .  

4999 REM * *  SAVE GAME ROUT I NE ** 
.. 

. 

SOC,O OPEN " CAS : d at a "  FOR OUTPUT AS * 1 

50 1 0  FOR X = l  TO 25 

5020 PR I NT * 1 , Q$ ( X )  

5030 FOR Y= 1 TO 4 
' 

5040 PR I NT � 1 , SX < X , Y >  
• 

5C,50 NE X T  V 

5060 NEXT X 

5070 FOR X = 1  TO 1 6  

5080 PR � NT * 1 ,; 8$ < X > , BY. < X > , N$ < X > , N'Y. < X > 
' 

509() NE X T  X 

5 1 00 PR I NT * l , PX , SY. , AA � AB , AC , AD , AE . · • • • • •  

5 1 1 0  FOR X = l  TO 3 

5 1 20 PR I NT tt l , VS < X >  • 

5 1 30 NEXT X 

5 1 40 CLOSE tt l  

5 1 50 PR I NT " DATA F ILE CREATED " 

5 1 60 RETURN 
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LISTING 3 
5999 F\EM * *  R oLt t i n e  t o  1,.. e a d  i 11 d a t a  

f r- om t a p e  * *  

6000 OF' Et� 1 1  CAS : d a t.  a .. Fl1F� I NF::·u l- AS # 1 

6020 I t�F' U T  # 1 , G!:f. ( X )  

6040 I 1\IF'l.J 1· # l. , S ��  ( X , Y )  

60�.)(i I'JE X ·r 'r' 

607C> I=- OF< X ::::: 1 1 .. 0 1 6  

60 8 <) I N F' U 1.. # 1 , G $ ( X ) , Bt. < X ) , t� :$: ( X ) , 1\1 I. ( X ) 

Notice that these listings 
are almost identical, the only 
difference being the 
replacement of PRINT #1 with 
I NPUT #1 .  Lines 5010 and 
6010 show how you would 
save a game with 25 
locations, while l ines 5070 
and 6070 show how to deal 
with 16 objects. The game 
described in  the last issue 
use po;o to hold the current 
location, so;o to hold the score 
and the variables AA-AZ to act 
as flags. These are saved in 
l ine 5100 and read back in 
with l ine 6100. The final array 
to be saved is V$, which holds 
the items you are carrying 
and, as you can carry three 

LISTING 4 

items, is set to 3 1 ines 5110 
and 6110. These l ines wil l 
need to be modified to deal 
with the correct number of 
locations and objects used in 
your game. 

·Adding graphics to your 
game is not a very difficult 
task in theory, but in practice 
wil l probably take at least as 
long as writing the rest of the 
game. In  principle, all you 
need to do is to have a 
subroutine for the graphics for 
each location and call this 
subroutine from the main 
control loop. The simplest 
way of doing this is to insert 
a number of l ines into the 
main loop as indicated in 
LISTING 4. 

I F  P % = 1 T •�EN GOSUB 7 C>OO : 

609C> I\IE: X T X 
REM * *  g r ap h i c s f o r l oc a t i on 1 

2 0 2  I F  P % = 2  T �iEN GOSUB 8000 : 
6 1 00 I NPUT # 1 , P % , S% , AA , AB , AC , AD , AE ,  . . .  REM * *  g r ap h i c s  f o r l oc a t i or1 2 .  

6 1  l. <) F' 0 R X = 1 T 0 :3 

6 1.  4 (> Cl .. OSE �t. 1 

6 1  50 F' R I t� T u D AT�� F. I L E  RE�� D I I'� . . 

6 1 60 RE'fURI'J 
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Writing the calls to the 
graphics subroutines in this 
way is going to take a lot of 
space in  the computer's 
memory and wil l take you 
a great deal of time to type 
in .  Fortunately, the MICRO
SOFT BASIC used in  MSX 
machines has an elegant way 
of doing the same thing, as 
shown in LISTING 5. 

LISTING S 

MSX computers because we 
have been using the 
computer in the TEXT mode 
of SCREEN 0. Therefore, 
before we use these 
subroutines, we wil l need to 
change the mode to SCREEN 
2, to allow hi -resolution 
graphics to be drawn and 
then to OPEN channel #1  to 
allow text to be printed onto 
the graphics screen. LISTING 
6 shows how this can be 
done. When the graphics 
have been drawn, the 

20 1 ON P% GOSUB 700() , 80() 0 , 9000 , 

This is interpreted by the 
machine so that if P0/o has the 
value of 1 ,  it wil l  call the 
subroutine at l ine 7000. If po;o 
has the value of 2, then the 
subroutine at l ine 8000 wil l be 
called, and so on. 

Unfortunately, we cannot 
just call a graphics routine on 

, 

computer wil l return to l ine 
204, which moves the cursor, 
prints the message asking 
you to press the space bar 
and then returns to 
SCREEN 0. 

Now you' l l  need to spend a 
lot of time to create a good 
graphics d isplay. The facil ities 
available in  MSX BASIC are 
the best around, but it wi l l  

LISTING & 

2C> 1 SCREEN 2 

-? ()? - - O F'EI'J " GRF' :  1 1  FOR (JU'fF'Ul' AS # 1 

""' - -

. ( ) .. ..:... - ..... ON P% GOSUB 7000 , BOOC> , 9000 

2C>4 F'R E S E T  1 , 1 

2(>5 F' F< I N T # l , " F' r e s s  < Sp ac e Bar > t o  c1 

2(>6 A A $ =  I NI<EY$ : I F  A A $ <  > "  1 1 1-HEN 2C>6 

2(>7 SCREEN C> 

take you at least an evening to 
draw the graphics for each 

' location if they are to be good. 
I prefer a totally text 
adventure. The mind is 

LISTING 7 

been carefully planned. 
LISTING 7 is not intended to 
show superb graphics (it 
doesn't), but just to give you a 
place to start. 

6999 REM * *  g r a p h i c s f or l oc a t i o n 1 

700(> CLS : L I NE ( 1 00 , 1 00 ) - ( 200 , 1 0 2 > , 7 , BF 

7 0 1 0  PUT S P R I TE 1 ,  

capable of creating a much 
more vivid picture of a setting 
than any graphics can do, 
especially if the description of 

e locations and objects has 

( 1 75 '  45 } ' 1 , 1 

I f  you intend to use sprite 
graphics in  your adventure, 
you are, unfortunately, l ikely 
to rapidly run out of room in 
the computer's memory. Don't 
forget that you '11 need to 
include a sprite definition 
routine together with the 
appropriate DATA before 
trying to put the sprites on 
the screen. 
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I n  this short series, I 've 
attempted to take you quickly 
through all the steps needed 
to write your own adventure. 
Once you have created your 
program, it may just be good 
enough to try marketing. The 
market for adventure games 
is not as lucrative as that for 
arcade games and your game 
will have to be extremely good 
if it is to be saleable. There 
are, however, a few points 
worth mentioning. Most 
commercial adventures are 
not written in BASIC for two 
reasons. BASIC is often slow 
and the player can cheat and 
LIST the program. We can , in  
fact, do something about both 
of these faults in BASIC 
games. 

Using integer variables 
throughout your game wil l 
result i n  the response times to 
your actions being much 
faster. There is another 
benefit to be gained from this 
due to the way in which the 
BASIC interpreter works. 
Integer variables (XO/o rather 
than X) also use less memory 
and this allows you to fit more 
locations and/or problems 
into your games. 

There are a number of 
methods of preventing a 
program from being listed, but 
they can nearly all be cracked 
by a determined enthusiast. 
One method of stopping 
people from cheating is to 
shift the DATA up or down the 
ASCII codes. As an example, 
consider the description of 
a location 

MSX USER MARCH 1 9 8 5  

1 (>(><)(> D A T A  i n 
If we shift this up the ASCI I  
codes by one, this l ine would 
become 

a sn\a 1 1 I:J a r  n 
in BASIC which is fun to play 
and provides a challenge to 
the player. 

1 0(> 00 D A T A  j o ! b ! t n b mm ! c b so 

The ASCI I  code for a space is 
32, shifting that up by one 
gives us 33 (!). I n  a similar 
way, a becomes b, b becomes 
c etc. Using this method 
makes it extremely difficult 
for anybody looking at the 
listing to solve the game 
without actually playing it, but
it does set us the task of 
converting this into normal 
text. LISTING 8 shows how 
this can be done . 

LISTING S 

This series has been an 
attempt to introduce some of 
the techniques which can be 
used when writing an 
adventure, but no amount of 
fancy programming can 
improve a dull plot! lt is at the 
planning stage that a game 
wil l either succeed or fail and 
it is absolutely essential that 
you choose a plot very 
carefully and only when you 
are completely sure of your 
ideas should you sit down and 
write your game. 

Even if you never sit down 

1 3 0 F O R  X = 1 T O  25 : READ Q$ ( X )  

1 :3 1 T:t.= " " : F. OF\ ·r = 1 T(J LEt'-' < G! :t: < X ) > 

1 7 /f 
• • ..... ..:... T $ = T $ +CHR$ < ASC < M I D$ ( Q $ ( X )  , T ,  

1 ) ) - 1  ) 

1 -:t' -:r 
• • 

·-· ·-· Q :t < X )  =T$ 

The important l ine i ri this 
l isting is l ine 132, which looks 
up the ASCI I  code for each 
letter contained in the array 
Q$(X), subtracts one and then 
adds the appropriate 
character to T$. This is a very 
effective method of confusing 
anyone trying to cheat, but it 
does slow the program down 
to a very great extent and it 
wil l  also take you much longer 
to write the game. I have 
never been particularly fond 
of making it impossible to 
cheat because it becomes 
much more difficult to debug 
the game when you are 
developing it. 

Many commercial games 
now use data compression 
techniques which are not 
within the scope of this article. 
They do mean, however, that 
the game can be much more 
efficient in  its use of memory 
and this allows the game to 
be far more complex than a 
game written in  standard 
BASIC could ever hope to be. 
However, with about 28K free 
to play with , it is still possible 
to write a very extensive game 

and write a game, this series 
should have given you a few 
ideas about playing games. 
An experienced adventurer 
will always plot a progress 
map as they proceed through 
the various locations, but one 
problem seems to baffle 
p1ayers and that is finding 
your way out of mazes. In so 
many games you wil l find 
yourself in  a maze of twisty 
passages all alike and no 
matter which way you go, you 
always seem to end up back 
where you started. The 
solution to mazes is always 
easy once you know it, but 
finding the right combination 
of directions to go in  can 
prove to be difficult to the 
novice. The best technique is 
to make sure that you are 
carrying plenty of items with 
you when you enter the maze 
and then drop these items at 
different locations. You should 
then write down the directions 
you move in and make a note 
of the objects you come across. 
·Very soon, you shou Id have a 
map of the maze and a good 
idea of how to get out of it. 



HYPER SPORTS · 

AVAILABLE NOW ON ROM CARTRIDGE 
Track and Field I 
Track and Field 1 1  
Hyper Sports l 
Hyper Sports 1 1  

Konami's Tennis 
Time Pi lot 
Super c·obra 
Athletic Land 

Antarctic Adventure 
Comic Bakery 
Monkey Academy 
Circus Charl ie 

KONAMI LTD., TELEVISION HOUSE, 2&9 FIELD END RD, EASTCOTE, MIDDLESEX HA4 91.5, 
® ENGLAND. TEL: (01 ) 429 2446 nx 883978 KONAMI G © KONAMI 1 984 
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It's your starter for 10 - a 
program that turns your 
MSX machine into an 
electronic Bamber 
Gascoigne. �errifying • . .  

his program was 
written to show just 
how easy it is to use 

data files to save information 
onto tape and load it in  again 
at a later stage. When run ,  the 
program wil l display the main 
menu and you must press the 
numbers 1 to 5 to make your 
selection from the choices 
offered. They are: 
1 .  To type the questions into 

the computer. 
2. To load the questions from 

a data file held on tape into 
the computer. 

3. To save the questions onto 
tape. 

4.  To set the quiz . 
5 .  To exit the program. 
Before choosing options 2, 3 
or 4, you must have run option 
1 at least once! 

When you have chosen 
option 1 ,  you will be asked to 
enter 100 questions. After 
typing in  the question, you wil l 
be asked to enter four 
alternative answers, only one 
of which wil l be correct. 
Final ly, you should enter the 
number of the correct one 
from 1-4. Before going on to 
enter the next question, the 
computer wil l check that this 
question is OK, and after you 
have typed in all 100 
questions it wil l  return you to 
the main menu. This time you 
have the choice of saving the 
questions to tape or setting 
the quiz. If you choose to take 
the quiz, you wil l be given a 
score as a percentage at the 
end of the quiz. 

You wil l see from the listing 
that the program is only short 
and there is, therefore, plenty 
of room to add extras to it. You 
could, for instance, add extra 
optional answers, graphics, 
sound, a choice of the 
number of questions etc etc . . .  
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1 0  REM ** Qui z master • • • •  a uti l i ty program f or MSX computers ** 
20 KEY OFF 
30 CLEAR 1 000 
40 D I M  A$ ( 1 00 ) , 8$ ( 1 00 , 4 > , A7. < 100> 
50 COLOR 1 5 , 1 , 8 
60 SCREEN 0 
70 LOCATE 1 2 , 2 : PR I NT " Qu i z master " 
80 PR I NT : PR I NT : PR I NT '' Do you want : - •• 
90 PR I NT : PR I NT : PR I NT " 1 .  want to er:1ter quest i on s "  
1 00 PR I NT : PR I NT " 2 .  want to l oad a data tape" 
1 1 0 PR I NT : PR I NT • 3 .  want to s�ve a data tape" 
1 20 PR I NT : PR I NT " 4 .  want to use the qui z .. 
1 30 PR I NT : PR I NT 11 5 .  want to qui t "  
1 40 A$=I NKEV$ : I F  A$='' 5 "  THEN CLS: PR I N T " 6oodbye .. : END ----.-------------------

1 50 I F  A$=" 1 "  THEN GOTO 200 
1 6.0 I F  A$= " 2 .. THEN GOTO 350 
1 70 I F  A$= .. 3 '' THEN GOTO 470 
1 80 I F  A$= " 4 "  "f.HEN GOTO 590 
1 90 GOTO 1 40 
200 CLS 
2 1 0  FOR X = 1  TO 1 00 
220 PR I NT " What i s  quest i on number " ; X  
230 PR I NT : I NPUT AS < X >  
240 FOR V= 1 TO 4 
250 PR I NT " What i s  al ternat i ve answer number .. ; Y  
260 I NPUT B$ < X , Y >  
270 NEXT V 
280 PR I NT : PR I NT " Wh i ch i s  the correct one 1 -4 " 
290 I NPUT AX < X >  
300 PR I NT " I s thi s correct. < Y I N >  •• ; 
3 1 0  I NPUT AA$: I F  AA$= '' ¥ "  OR AA$='' y "  THEN CLS: NEXT X 
320 I F  AA$= " n "  OR AA$= " N 11 THEN CLS: GOTO 220 
330 NEXT X 
340 SOTO 70 

350 CLS : PR I NT " Pl ace the tape w i t h  the data f i l e  
press the p l ay button . " 

i n  the cassette �ecorder and 

360 OPEN "CAS : qui z "  FOR I NPUT AS tt 1  
370 PR I NT '' READ I NS DATA F I LE NOW " 
380 FOR X = 1  TO 1 00 
390 I NPUT # 1 , A$ ( X >  
400 FOR Y= 1 TO 4 
4 1 0  I NPUT # 1 , B$ ( X , Y >  
420 NE X T  V 
430 I NPUT # 1 , AX < X >  
440 NE X T  X 
450 CLOSE 
460 GOTO 70 

• 

470 CLS : PR I NT '' Pl ace the tape wi th the data f i l e  i n  the cassette recorder read 
y to record the DATA f i l e . •• 
480 OPEN "CAS : qui z "  FOR OUTPUT AS • 1  
490 PR I NT .. SAVING DATA F I LE NOW " 
500 FOR X=1 TO 1 00 

690 AA$= I NKEY$: I F  AA$< 11 1 "  OR AA$ > " 4 •• THEN 690 
700 AA'Y.=VAL < AA$ ) 

5 1 0  
520 
530 
540 
550 
560 
570 
580 
590 
600 
6 1 0  
620 
630 
640 
650 
660 
670 
680 

• 

PR I NT # 1 , A$ ( X )  
FOR Y=1 TO 4 
PRINT • 1 , 8$ ( X , Y >  
NEXT V 
PR I NT • t , A'Y. < X >  
NEX T  X 
C�OSE 
GOTO 70 
CLS 
FOR X = 1  TO 1 00 
LOCATE 
LOCATE 
LOCATE 
t.OCATE 
LOCATE 
LOCATE 
LOCATE 
LOCATE 

1 0 , 2 :  PR I NT ••Quest i on " ; X  
1 0  3 • PR I NT '' -------=----" ' . ------- ___ .-, 
1 , 5 : PR I NTA$ < X >  
1 , 8 : PR I NT '' I s  the answer " 
1 , 1 0 : PR I NT " 1 .  " ; 8$ ( X , 1 >  
1 , 1 2 :  PR I NT "  2 .  " ; 8$ < X. , 2 )  
1 , 1 4 : PR I NT 11 3 .  " ; B$ < X , 3> 
1 1 6 : PR I NT '' 4 .  '' 8$ ( X  4 )  

7 1 0  I F  AA'Y.=AX < X >  THEN S7.=S%+ 1 : LOCATE 1 , 20 : PR I NT " Wel l Done . " ELSE LOCATE 1 , 20 : PR I  
NT .. Wrong . I t  �as .. ; AX < X >  
720 LOCATE l: , 23 : PRI NT11 Press the < Space Bar > to cont i nue " 
730 AA$= 1 NKEY$: I F  AA$< > •• .. THEN 730 
740 CLS : NEXT 
750 CLS: PR I NT " You scored •• ; 57. ; '''Y. .. 
760 LOCATE 1 , 1 3 : PR I NT " Press the < Space Bar > to cont i nue " 
770 AA$= I NKEV$ : I F  AA$< > .. .. THEN 770 
780 CLS: SOTO 70 
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Variables 

AA$ 
X 

keyboard input 
number of question 
score 

. ' /  
' } . 

. . . . •, 

number of correct answer 
number of question 
number of answer chosen 
four alternative answers 

Program Breakdown 

Lines 
10.60 initialise variables, DIMension arrays and 

choose screen/colours 
main menu 70.190 

200·340 

350·460 

470·580 
5�·780 

enter the questions 
load data file from tape 
save data file onto tape 
set uiz 
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. . .  a n d  what to avo 1 d  
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Qual ity-tested l isti ngs for a l l  p o p u la r  home com puters 

- games ut·i l i ti es a n d  educational  ����� ��� 
�� 

The nveli est l etters page aro u n d 

u . s. scen e o u r  man i n  Ca l ifo rnia  b ri n gs yo u reg u l a r  repo rts 

Spot the barga i ns on o u r  classif ied pages 

Free supplements o n  th i ngs you need to know 

• y • 

Free-to-enter com petit ions.  
o u r  readers have won prizes worth tens of thousa n ds of p o u n ds 

• 

' 
�- - .... , Dear newsagent 

J Please deliver/reserve for me a copy of Home Computing Weekly every week 
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Jeremy Vine helps readers 
make the right connections. 

his month's postbag 
has concentrated on 
connecting computers 

to a monitor and in  particular 
the Sony HIT BIT micro. 
Whether this is an indication 
of the present sales of the 
computer I 'm not sure but my 
mailbag has been full of 
queries concerning this 
aspect of the machine, so 
here are a few of the problems 
you have encountered. 

Kicking off is E. Hitchcock 
of G ill ingham Kent: 

l have just bought a 
Sony HB75-B computer 
along with a Fidelity 
CTM1400 Monitor rv, both 
with the 21 pin RGB 
Euroconnectors. I have 
been unable to purchase 
such a lead. Would it be 

possible to let me know the 

pin connections, or if not 
where I could purchase 
such a lead? 
The Euroconnector is a 

relatively new standard (yes, 
yet another standard !) and 
has been in some televisions 
for about three years. The 
connections for a 21 pin 
SCART to a TV are as follows: 

Pin 2 - Audio in  (right) 
4 - Audio earth 
5 - Blue earth 
6 - Audio in  (left) 
7 - Blue in 
8 - Composite video 

status 
9 - Green earth 

1 1  - Green in  
1 3  - Red earth 
1 5 - Red in 
1 6 - RGB status 

(to Pin 16) 
1 7 - Composite video 

1 8  - RG B status earth 
21 - Socket earth 

Pins 2, 4, 5, 6, 7, 9, 1 1 ,  13, 
15, 16, 18 and 21 should be 
made straight through, ie 
Pin 2 to Pin 2. The remaining 
pins are not implemented and 
are intended for future 
expansion purposes. This 

. 

wil l  be for an inter-
communications l ine for 
domestic control devices. 

I would point out however 
that making up your own lead 
may be a bit tricky and could 
cause problems as our next 
reader's letter shows. A good 
electrical shop or your dealer 
should be able to make you 
up the lead if given the 
connections of both monitor 
and micro. 

Now on to Dave Craig of 
Camberley, Surrey, who 

writes: 
I noticed your plea for 

questions in the December 
issue, so try this one. I have 
a Sony HIT BIT and have 
been trying unsuccessfully 

to connect its RGB output 

to my Ferguson MC01 RGB 
input. Sony's use of the so
called Euro standard 
connector was the first 
obstacle. Most electrical 
shops I visited had never 
heard of it. A helpful Sony 
engineer supplied the pin 
settings and I used the pin 

diagram on the back of the 
MC01. I get sound (with 
lots of noise) and a nice 
white screen. Any 

suggestions? 

I suggest that if you 've 
checked the pin connections 
a visit to your local dealer with 
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the pin diagrams is worth
while. lt's hard to say where 
you may have gone wrong (if 
you have at all) but your local 
computer dealer should be 
able to sort out the problem if 
you provide him with both 
monitor and micro. Fail ing 
this, a call to Sony may be 
necessary. Do check your 
connections against the l ist 
above. 

Still involving the Sony 
machine, J Crane wrote the 
following: 

8 4  

Your wonderful 
magazine might solve my 

dilemma. (Ed: Crawler!) 
I have a HIT BIT which 

has output sockets, 21 pin, 
and 5 pin for the VDU, also 
the usual coaxial socket for 

the television. 
I have seen a Fidelity 

AVS 1600 which has a 21 
pin socket and a coaxial 
PAL socket. Also a 

Ferguson TX which has a 5 
pin din socket, a 7 pin RGB 

and a PAL system socket. 
I want to use the 21 pin 

socket on the HIT BIT to get 
RGB quality screen output. 

Would either of these 
VD Us be OK for my 
purpose? 

Your article on making 
your own leads (page 25, 
January) prompted me to 
seek your advice because I 
can get the wire and 21 pin 
ends in my local shop. 

One good report. Thank 
you for the large page 
numbers - try to get one on 
every page. Thank you. 

Finally I have had a 
Spectrum computer for 2 
years and got nowhere in 
learning to program. 

Thanks again to MSX User 

for my rapid progress on 

the HITBII 
You should be able to use 

either the AVS 1600, 21 pin 

(see above) or the Ferguson. 
In the case of the latter you 
will need to know the 
following connections for the 
7 pin socket: 

Pin 1 - RGB status 
2 - Earth 
3 - Blue 

4 - ·Earth 
5 - Red 
6 - Composite video 

status 
• 

7 - Sound (left and 
right) 

8 - Green 
A ready made SCART 7 

pin RGB lead can also be 
obtained from Phi lips Service 
on 01-686 0505. The lead 
number is: 32120648 code 
67200/05. Phi lips can also 
supply a host of other leads 
by post and probably can 
supply the 21 pin leads 
as well. 

Now you may be thinking 
that the only micro our 
readers have is the Sony but 
there are other micros you've 
purchased. Take Pat 
Fitzpatrick from Cork, Ireland 
for instance. His problems are 
as follows: 

I have a Spectravideo 

328 - as you know not fully 

MSX compatible. But it is 
�almost' MSX so I'm 
delighted with your 
magazine. The 
manufacturer's guide to SV 
BASIC is probably the 
worst such manual ever 
published! 

I know some of the main 
differences between SV 
BASIC and MSX - the 
graphics and the STICK! 
STRIG parameters for 
example. But would it be 
possible for you to give me 
a full list of the differences? 
What makes conversion so 
difficult is that terrible 

manufacturer's guide - it 
doesn't even mention half 
the commands never mind 

give examples of how to 
use them. 

One of the 
idiosyncracies of my 

machine is that once the 
SCREEN is set the COLOR 
command will not change 
the background colour - as 
I'm sure it's supposed to 
do. For example after 

10 COLOR 15, 1, 4 
20 SCREEN 1 
30 COLOR 12, 6, 10: 
GOT0 30 

the foreground colour is 12, 
border colour is 10 but 
background colour is still 1. 

The machine seems to 
ignore the 6 in line 30. I 
wonder if this is true on all 
SV's? Is it a design fault? 
How can I get around this 
problem? Keep up the 
good work. 

Not having a 328 in  the 
office I contacted Spectravideo 
who weren't able to give me a 
ful l  l ist of the differences 
between MSX and SV BASIC 
as they haven't analysed 
these as yet. However they 
were able to offer the 
following points. 

Firstly the CLEAR 
command doesn't work on the 
328 or 728. The same applies 
to the KEY ON/OFF 
statements even though the 
328 will accept it as a legal 
command. 

The CLICK ON/OFF 
statements are peculiar to SV 
BASIC and are not MSX 
standard implementation. 
Finally the SCREEN 1 & 2 
commands are the wrong way 
round in  SV BASIC, so you will 
need to implement the 
opposite number if you wish 
to be in  l ine with MSX BASIC. 

As for the problem with the 
SCREEN and COLOR 
commands, Spectravideo are 
not aware of any such bugs 
and I suggest you look at the 
SCREEN command, as this 
does seem to be a source of 
differences. I hope by next 
month to be able to give a full 
l ist of those differences for all 
Spectravideo owners. 

And that's it for this month. 
Keep those letters roll ing in, 
no matter what the problem 
is, and we'll do our best to 
help. Or indeed if you have 
any useful h ints or tips to pass 
on to other readers we'd be 
delighted to hear fro� you. 
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Translation work on the chart-topping 
U.S. Gold CoJtuuodore gautes to the 

* * * * * * * * *  
Become part of the best motivated tea ut in the U.K . 

. . . one-off or long term contracts available 
and original gaute or software concepts also required 

for World Wide publication. 

* * * * * * * * *  
For fa,ne and fo1ta,ne from U.S. Gold 

Wlite in confidence to: 
Software Development, U.S. Gold, 

6 Central Street, er M2 SNS, 
or phone 061-832 6633 for details. 

------------------ -----------

* * * *  * * *  
-- - -- - - ------ -----
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Dear Si� 

goodbye to m 
Tl 99!4A b 

Y much loved 
. . ecause of the d1ff1culty and expe exp d . nse of 1 

k
�n mg it. So 1 started oo mg around for a r�placement before the Wft�drawal symptoms of not 

t
h
o

avmg a computer became o severe. 
Msx machines a have everyth . . 

ppear to 
th mg gomg for em - except th e support of 

Dear Sir, 
Personal File 

A) 35 year old Aussie 
musician, permanently 
residing in U K  

B) Hobbies - spending all my 
hard earned gig money on 
arcade games, (and cans 
of Fosters). 

C) Knowledge of micro
computers - absolutely 
none. 

D) Recent i l luminations - four 
weeks ago I bought a mag 
called 'Your 64', coz my 
copy of 'Melody Maker' 
had not yet arrived at the 
newsagents. (Very 
interested). 

E) Within five days, bought 
another fourteen mags 
about micros. (Totally 
hooked now. To hell with 
'Melody Maker'). 

F) Present state of mind -

MSX USER 

' ' ,. 

• 

Arg us Spec ial i s t  Publ ica tions No 1 Gol d en S q uare 
Lon don 
Wl R 3AB 

• 

my local software sh whose ops, k -
'you 're ��m

st':flents range from a
�ow what they are talking 

b mg your mone 
out. lt's now just 

, .
:cause they will finish u/ of which machine a�d���ion 

' e the Tl ' to 'we intend to 
m uch to spend � carry software if they catch 
good work. 

. eep up the 
on, come back ,·n . T. M. F,orster: M"d SIX month ' I die b Out of curios,·ty I bou ht 

s .  PS Wh , 
s rough 

g . . ere can I get a c your January ed·r of
_ 
your first edition wh ·  h 

opy 
User and I a 

' Ion of MSX missed? fc I 
on the .d 

m now totally sold 
. ' ea of MSX after Back numbers and seemg the Sony Hit Bit ;,ubscriptions are available 

Who, with . esman your editorial staff, Hem 
Mar/owes, Hemel 

---·- -
pstead, Herts UPt 188. 

e.l t ion rl 

confused, cracking up, 
almost suicidal , prone to 
outbursts of tears, and on 
the verge of going back to 
'Melody Maker'. 
HELP! ! 
Personal Requirements 
Information on a micro, any 

a life (namely our cat, who 
can no longer take the ravings 
and rantings, or physical 
abuse of a confused 
computer-crazed madman). 

micro, which will allow me to: 

PS Please print this letter 
so I can have one of J.J.'s 
·fantastic, incredible, 
megatriffic MSX badges to 
weld onto my saxophone. A) Kill, murder and destroy 

every alien within sight of 
my crosshairs. 

B) Rescue fair damsels from 
'orrible grillas. 

C) Fly through 3D time and 
space and save the 
universe as we know it. 

D) Fight the entire German 
armed forces, single
handed, and win WWI I .  

E) Program, draw pretty 
pictures, etc, etc, and write 
games programs so as I 
can earn lotsa dough. 
Please help! You may save 

Yours with sincerity and 
desperation, 
B. D. Everingham, Romford 

PS. My micro spending 
l imit is between £200 
and £250. 

Any MSX computer will 

allow you to do all of those 

things, not to mention save 

your cat. Your spending limit 
narrows the choice down to 
the Go/dStar, at £199, or the 

Toshiba HX-10 at £239. 
Badge follows . 

• 

-'f 
• 

• 
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r.tar Sir, 
Congratulations on 

poducing the first MSX 
magazine around. (How's that 
fora sycophantic opening!) 
The first issue wasn't too bad, 
but the second was really 
pity good! 

At the moment I have a 
BBC micro and printer with a 
black and white portable and 
am considering upgrading to 
an MSX machine. 

Yes, upgrading. The 
reasons for my decision are 
six fold: 

1 .  There are 32 easily 
definable and 
controllable sprites on 
the MSX m icro. 

2.  More memory is 
available, 28K in hi-res 
mode without a disk 
drive or 23K with one, 
whereas the BBC micro 
in an equivalent 
graphics mode leaves 
only BK available to the 
user or 6K with a disk 
drive! 

3. The sound is easier to 

use (the PLAY command 
• 

is very versatile and aids 
conversion from proper 
musical notation). 

4. The games are better, 
especially the ones from 
'Konami' and 'Ant 
Attack' from Quicksilva. 
The promised mega
game is also an 
enticement to change 

• 

m1cros. 
5. A GoldStar machine 

with a Sony disk drive 
for example costs £550 
at the moment, with an 
equivalent BBC system 
coming in  at least £600. 

6. The MSX machines 
have standard Atari-type 
joystick ports. 

There are three d isadvantages 
that I can see in  changing to 
an MSX machine: 

1 . If I did swap software 
with my friends at 
school , (which of course 
I don't), I could no 
longer. 

2. Software and hardware 
avai lability is low (at the 

Dear Msx u . . ser, Bntain· 1 F · · 

If's Quite a job to 
. 

moment anyway). 
3. Failure of software 

houses and publ ishers 
to support the 
machines. 

You may fe�l my fears are 
unfounded, but witness the 
excellent Memotech MTX 
series which seems to have 
been abandoned by the 
majority of software houses. 

I hope to become an MSX 
owner sometime in the early 
part of this year. If anyone 
wants a BBC micro, 12 
months old , excellent 
condition, dust cover with a 
year's supply of 'Acorn Users' 
and several books, contact 
me now! Sorry about the 
length of this letter but I 'm 
hoping to win one of the most 
highly prized accolades in  the 
world of computing . . .  a MSX 
User badge! (Hint, h int). 
Russell Jetford 
143, West Close, 
Medmenham, Marlow, 
Bucks, SL7 2EH 

You've got the badge. 

ody here had th . . gay Paris! get a copy in promote the Msx 
e .Idea to 'rl We are a po :-;:�.------, the 'Repubr F 

devices in CaA��r ;;fcort� about the our single Will 
b music duet; 
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c

u 
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r 
' v• Hltach · and we Work 

e out soon sly, 1Pius the ads' . I, etc . . . 0 miss one is ' we won't ) Will DX7 and RX77 
n a Yamaha FM sue, even though 

help us to cho 
certainly 8 system we need. 

ose the MSX on baisers de P : .r • w  p'r� ..,. Regine and M· 
ans. 

o 0  ' ""' n • · •say Yoo • ,f �  . . "":::-:---- P.ar,·s 
IChet . Oly 1'" ····· 0 � .!O!;IO,. t·.o •• 

--u(!�£M.1 r tta t;h.onr - _, ·c o - m--a t'l) 

"" ' .-' - ---. 
. _ _ .-_ _ _ . 

,, . . 
. J(fU tHpn-• t,! - "' -

r--'--�� Dear Sir. ' I read Msx 
.
month, and fi 

u
.
ser every mterestin 

nd If very 

• 

MSX USER 
Argus Speci a l i s t  Publicat ions 
No 1 Golden Square 
London 
W l R  3AB 

look 
g. Howeve 

· at these r, When 1 running loads 
MS� machines Peripherals I 
of different 

... 
thinking wh ' can't help . look. I think � a mess they manufactu 

at Msx 
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g t to 
.hardware etc I� Colour of their Imagine a G 
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Sony disc d 

?Id Star With a together Wit�ve:Jugged in Printer and 
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You 'll begin � Canon joystick I mean! o see What , 
Steven 1{, 

Sutt 
endrick ..__ on Cotdfietd 
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ust when you thought it 
was safe to go 
out. . .  along comes 

another computer magazine. 
But don't panic. MSX User 

won't attack your  wallet or 
assault your senses - but 
it's l ikely to leap out and 
surprise you .  In  fact, we're 
hoping it wi l l  give the all-too
dul l  and serious computer 
mag�zine industry the poke 
it needs. 

MSX, the product, is set to 
standardise and 
revolutionise home 

computing. 
MSX User, the magazine, 

wil l  not only inform and 
educate its readers about 
things MSX, but entertain ,  
advise and involve you .  
We've got software and 
hardware reviews, 
interesting regu lar features, 
profiles on industry experts, 
news, gossip from Japan , 
UK and Europe, 
comprehensive tutorials plus 
program l istings. 

MSX User's FIRST AID 
section deals with readers' 

problems and our special informative magazines 
THERAPY section wil l dealing solely with MSX, 
include program listings issues aren't going to last 
submitted to us by you .  long on the newstand and 

Our articles are informed, we'd hate you to miss out. 
technically accurate and So, why not let us wing 
written as simply as possible our way to you each month 
to cater for both the first- through the post. 
time user and the expert. Whether your interest is 

MSXercise wil l give· you just in  the latest games, the 
BASIC tutorials, while high latest hardware or you just 
level tutorials on machine l ike to keep in touch and up 
codes etc. ,  wil l  be featured to date with the MSX 
in our MSXpertise section. . computing world ,  just fi l l  in  

But, we must warn you :  as the form below, scribble a 
one of the first and most cheque and send it off! 

r------���;�&Noro�----------------------------- -1 
I Subscription Order Form I 
I I 
J Please commence my subscription to MSX User I 
J with the very next issue. 

� I 
I I 
I I 
I I am enclosing my (delete as necessary) w. we6come Ace r 1 
I cheque/Postal Order/International Money I Order for £: . . . . . . . . .  . 
I (made payable to ASP

0R
Ltd) J Subscriptions, I lnfonet ltd, Debit my Access/Barclaycard * I 

I ( * delete as necessary) 1 Times House, 

- I 

Herts HP1 1 BB Please use BLOCK CAPITALS and include post codes. I I · 

I �� 5. 50 for 1 2  issues D NAME (Mr/Mrs/Miss} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. . � -
£ 1 8.00 for 1 2  issues . 

SUBSCRIPTION overseas surface mail · · · · · · · · · · · · · · · · · · · · : · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . . . . . . . .  . 

11 RATES £50. 50 for 1 2 issues D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  POSTCODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

overseas airmail 
I (tick 0 as 

£23 .00 for 1 2  issues Signature . . . .  . . . . . . . .  . .  . .  . . . . .  . . . . . . . . . .  . .  . . . . . .  . .  . . .  . . . . . . .  . . . . .  . . .  . . . . . . . . 
I I appropnate) 

USA surface mail D Date . . . . . . . . . . . . . . . . . . • . . . . . . . . . •  · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · u • • • • 

L______________________ - - - - - - - - - - - - - - - - - - -- - - -� 

• 
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