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THE 128K LYNX-MIXING

BUSINESS AND PLEASURE

“The 128K Lynx Professional micro made its first public appearance at the

Personal Computer World Show in London. Priced very competitively at
£445 including VAT, the 128K has been designed with the business and

educational markets in mind.

The primary attraction of the 128K
machine to the small businessman is its
ability to run CP/M software, which
demands 64K of user RAM.CP/M has
now become the industry standard for
business software, and a wide range of
programs can be bought.

The 128K’s memory is essentially*

arranged in a similar fashion to that of the
successful 96K Lynx. 37.5K of the RAM
is directly accessible in Basic, while an
additional 24K can be accessed via
machine code, or used as a data store for
Basic programs. The remaining 64K is
allocated to video RAM —twice the amount
of video RAM found in the 96K machine.
The size of the ROM rises to 24K, which
includes some enhancements to the Basic.

The reason for the size of the video
RAM is simply that CP/M requires an
80-column text display. The increased
video RAM doubles the Lynx's horizontal
resolution, which permits the increased
display width.

Another refinement to be found on the
128K Lynx is the 6mHz Z80B chip. This is
a faster version of the renowned Z80A,
and will allow Basic programs to run
approximately 35 per cent faster as far as
logic and arithmetical functions are con-
cerned.

The 128K will be equipped with a new
serial port that includes a full ‘hand-
shake'. The idea behind this innovation is
that 1t allows the Lynx to be used as
an intelligent terminal to a mainframe

96K IN DIXONS

The range of dealers from whom Lynx
equipment is available is growing all the
time. Dixons, the major High Street
consumer electronics chain, are to stock
the 96K Lynx during the autumn.

The 96K, which has been described as
‘90 per cent of a BBC-B for a £100
discount’, will be on sale at 50 selected
Dixons outlets. This model is also being
sold by the other two High Street chains,
Laskys and Spectrum dealers.

computer. Business users in particular will
tind that this is a major advantage.

The new port will also serve to widen
the range of printers that can be used with
the Lynx.

Other modifications to the Lynx's
circuitry will improve the machine's
capability of saving and loading from
cassette.

It will be possible for owners of 48K or
96K Lynxes to upgrade their machines to
tull 128K specification, but, at the time of
going to press, no firm price for the
upgrade had been fixed.

Prince faces tough

training on Lynx

The Times
This headline had us leafing through the
files to see whether a guarantee card had
been received from Buckingham Palace.
But we should have known better—
nobody could describe training on the
Lynx micro as ‘tough’. In fact, the head-
line refers to Prince Andrew's impending
training course on Lynx helicopters.

DISK DRIVES

Lynx owners will soon be able to abandon
the Heath Robinson approach of loading
and saving software via a cassette re-
corder. Dedicated disk drives will shortly
make their appearance in the shops.

The basic unit will run single-sided,
double-density, 40-track, 544" 'floppies’,
each of which will hold 250K of unformat-
ted storage space. The price tag will be
£343.85 inclusive of VAT. That price in-
cludes the disk controller.

Up to three additional units can be run
from the same master unit. They simply
plug into one another. The add-on units
will retail at £228.85.

A FRIEND
IN NEED...

It looks as though the high technology
explosion will finally bring some relief to
the disabled —thanks to the Lynx.

A device called Helpmate has been
developed that allows the deaf and dumb
to ‘talk’ to another person anywhere in the
country. The Helpmate is housed in a
small unit with a typewriter keyboard and
a display capable of carrying 36 characters.
The user types out his message which can
then be relayed to the recipient, either in
visual form or via a voice synthesiser. The
message travels through a telephone
connection, to a Lynx, installed in a central
control point which would be used to
switch lines and activate systems.

A REMOTE
CONNECTION

Although the 128K Lynx is being billed as
Camputers’ business machine, even the
48K version is finding applications outside
the home.

Fidelity PLC, a London-based elec-
tronics firm, is using a 48K Lynx in the
manufacture of its new Wanderer
cordless telephone. The Wanderer is the
only cordless telephone approved for
connection to British Telecom'’s network.

The Lynx has been used as an intel-
ligent controller to supervise part of the
manufacturing process. Its use was
necessitated by the stringent operating
characteristics demanded by British
Telecom.

JOYSTICK CONTROL

The arrival of Power Blaster, the very fast
machine code game written by Romik’s
programmers, has emphasised the need
for joystick control on the Lynx.

In fact, this is already available through
your local Lynx stockist. It comes in the
form of an interface pack which slots into
the expansion bus at the back of the com-
puter. Once this is in position, any Atari-
compatible joystick can be used, although
Camputers recommend the DiscWasher
Pointmaster unit. The retail price of the
joystick interface is £14.95.
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The list of software for your Lynx is expanding all the time. All 48K titles will run on the 96K
Lynx, so you can upgrade your machine and take your software with you.

CONNE CT 4 oo e e £495
Friendly and fun!

D AM BUS T E R oo e e £6.95
For flying aces

GOBBLE DE SPOOK ..o e £9.90
The amazing chase

H AN GIM AN e £795
Spell right and hold tight

LY N X INV A D E RS ..o £9.90
Defeat them if you can!!

IMOON AL e et £795
A test of astronautic skills

IMON S T ER MINE e £795
Outwit the hungry monsters of the mine!!

NUMERON S e e £9.90
Educational and tun!!

POWER BLASTER ..ot £990
The Universe is at war—your chance to save it

SULT AN S M A ZE e £7.95
Find the rubies in the maze

SDMONSTERCRAZE . .. . ... e e £9.90

Find the keys to success along the treacherous corridors
COMING SOON—LYNX MUSIC MASTER, learn to compose your own melodies!!

ALL TITLES ARE AVAILABLE FROM YOUR LOCAL LYNX DEALER—INCLUDING
LASKYS AND SPECTRUM SHOPS—OR DIRECT FROM US

ORDER FORM

GAME QUANTITY PRICE

Please send order to:

CAMSOFT, 33a Bridge Street, Cambridge, CB2 1lUW

Total chemue/PO. enrlosad - {chemque payable to Camanft Ltd)
WARNING: These programs are sold according to CAMSOFT Ltd's terms of trade and conditions of sale.

NAME

ADDRESS




SOFTWARE REVIEWS

MOONFALL

Camsoft

£7.95

You have to land a lunar module on the
surface of the Moon, using your thrusters
to brake your descent and to position the
module so that it lands on flat ground
rather than rocks.

The variable factors are your altitude,
your speed of descent, your fuel load, your
engine temperature and your position rel-
ative to the ground.

The Lynx’s excellent graphics are used
to good effect in this game. As you near
the lunar surface the screen jumps to a
‘close-up’ so that you can pick your landing
site among the rocks. The displays of the
variables have an authentic look, and allow
you close control of the module. But
unless your co-ordination is very good,
you will undoubtedly find it difficult to
make a safe landing.

NUMERONS

Camsoft

£9.90

This is an educational game that doubles
pertectly happily as pure entertainment.

Using a Space Invaders scenario, the
player must shoot down ‘invaders’ which
are each marked with a number. They can
only be destroyed by firing the correct
number, and the skill comes in the speed
with which the player can mentally work
out which is the correct fire button.

The graphics are very pretty, and there
are options of either Night or Day, and also
single- or double-height images. The
sound etfects are a little thin, but no doubt
some would argue that the last thing you
need when you are feverishly trying to
perform enormous feats of mental arith-
metic is a whole lot of noise.

Unless you have a mind like a computer,
the higher skill levels of Numerons are
extremely difficult. No doubt, after years
of play you will become adept enough to
reach these distant realms. Your reviewer,
who needs pencil and paper for all but the
smallest sums, found it rather embar-
rassing to play Numerons while there
were children present. The children, on
the other hand, found it very absorbing.

GEMPACK IV

Gemsoft

£7.95

Two games for the price of one, both
written in machine code.

In Sea Harrier, you are the pilot of a
plane attempting to land on an aircraft
carnier. The problem is to avnid gning
through clouds which damage your plane.
You have chemical bombs which will
disperse the clouds, but then you risk
‘dispersing’ the aircraft carrier, too.

It's a very simple game, but the speed of

the plane makes it extremely difficult to
land. A high degree of manual dexterity is
called for even at the lowest skill level.
The higher the skill level the less bombs
you are given, and the less likely you are
to make it to the carrier.

Sub Chase goes to the opposite
extreme. You are the captain of a des-
troyer, and you have to fire depth charges
at submarines which are equipped with
missiles. The subs travel at a snail’s pace,
as do the depth charges and the missiles.
The destroyer wouldn't win any prizes for
speed either. If the sub is cruising along
the ocean bed, you've got time to put the
cat out before the depth charge is likely to
make contact.

The skill factor is your ability to judge
the relative speeds of the depth charge
and the sub, and, curiously, it is quite
difficult. The game is not so much slow as
inexorable.

MONSTER MINE

Gemsoft/Camsoft
£7.95
You have to escape from a maze-like mine
inhabited by hungry monsters, and collect
as much money as possible on your way.
You cannot afford to take too long because
there is a time limit on your escape. If you
exceed it, you will be trapped in the mine,
and become 'Dish of the Day’ for the mon-
sters.

A simple concept, but one that requires
a considerable degree of manual dexterity
if you are to avoid the clutches of the mon-
sters for any length of time. Each time you
manage to escape from the maze you are
offered the chance to ‘chicken out’ and
keep your money, or have another go and
risk getting eaten next time around. If you
get out more than three times, the mon-
sters triple their speed which makes life
rather more exciting. There is a facility for
‘saving’ your high score on tape, if you
really think you've done well.

This machine code game is probably
the simplest and most addictive of the
Gem software for the Lynx.

POWER BLASTER

Romik/Camsoft

£9.90

Far and away the fastest of the games
under review here, Power Blaster has
been written by Romik, one of the most
professional software houses in the busi-
ness.

Your task is to clear away bombs that are
constantly being laid by Martians. You can
only move inside the ‘'maze’ when your
path iz free from bombs. You score points
for the number of bombs you clear, and
your score decreases as soon as you stop
shooting or remain stationary. You must
also avoid contact with the Martians
themselves.

There are nine skill levels, the highest
of which seems to be the domain of the
genuinely addicted games player—who
else could possibly wish to be compre-
hensively destroyed every two seconds?
Mere mortals who have overreached
themselves can resort to using the Hyper-
space facility which removes the threat of
certain destruction —temporarily.

This game has been written for joystick
control, but the player can just as simply
employ the arrow keys.

SULTAN'S MAZE

Gemsoft/Camsoft

£7.95

The Sultan of Baghdad—no less—has
dropped his jewels in Hampton Court
Maze. Your task is to find them, while
avoiding the Ghost who also inhabits the
Maze.

You have access to a map of the Maze,
but whenever you use it you lose energy.
On the lower skill levels you are allowed
to jump through hedges—an activity that
would bring dire consequences, were you
to do it in the real Hampton Court Maze.

The Gemsoft writer has coped pretty
well with the graphics and introduced
some clever perspectives, and the whole
thing hangs together well. The response
time is fast, too.

SPACETREK

Quazar

£4.75

The Star Ship Enterprise roams the
sectors of the known universe, seeking
and destroying Klingons, and refuelling
from Star Bases which are dotted at
random in Space.

Aided by long and short range scanners,
a battery of phasers and photon torpedoes,
you are required to boldly roam . . . and
roam . . . and roam. In fact you have to
roam for what sometimes seems like light
years before you come upon a Klingon.
Naturally this makes you all the more keen
to blast the thing out of the heavens.

But sometimes even a photon torpedo
won't have any effect on the Klingon. If
this occurred in the TV series, Kirk would
simply instruct Mr Spock to warp into
hyperspace and the little local ditficulty
would be overcome. True to form, the
writer of this game gives you the same
option.

There are various points in this game
where unexpected things happen, but the
instructions warn you about this. It would
be uncharitable to suggest that random
occurrences are anything other than
intentional.

More software news
on page 20. ..




LOADING AND
SAVING ON
LYNX MICROS

One very common enquiry at the Camsoft
oftice is 'How do I get my Lynx to LOAD
and SAVE?' Well, here are a few tips and
hints to help you.

One common error is plugging in the
leads the wrong way round. In order to
check that your leads are plugged in
correctly you should make sure that the
tape recorder is outputting to the Lynx
and then press escape. If the cursor
returns, the leads are correct; if not, swap
the plugs around and try again. This
routine should work because you can only
escape while the computer is loading
information from the tape recorder.

There is no catch-all answer to the
problem of finding the correct volume
setting. In our experience the Lynx will
accept trom half to maximum volume from
most cassette players, with the tone on
high.

Test

Make sure that you use the correct baud
rate; use the command TAPE n where 'n’
is a number between @ and 5 given on the
tape or cassette box.

It you still have no luck, then you should
play with the volume and tone controls.
One way to test these controls is to listen
to a saved program from the start. A high
pitched squeal will be the first sound
emitted, then there will be a short gap and
then the 'squeal’ will continue. This is
called the program ‘header’, and it should
produce a name on the screen when
loaded properly. It is a good 1dea to set the
tape counter to zero just betore the header
and then play the tape to the computer. If
no name appears and the counter has
passed the header, start again trying a dif-
terent volume and/or tone setting.

The header is the only part of the
recording by which the computer can
indicate to you whether or not it is reading
the program.

The last, but extremely important point,
is that there are two different types of
cassette player available. The first type
will save information on tape and read it
back, giving the same wave form. The
second type will save a program but on
playback will give an 1y f
which might not work on other tape
players. This 1s why some tapes will load
on some tape recorders and not on others.
To avoid this problem all Camsoft tapes
have been recorded on both sides of the
cassette at different recording levels. So
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if one side does not load on your tape
recorder, try loading the other.

Saving
To SAVE a program, check the leads are
correct; it is better to use the MIC socket
rather than the AUX.

Place the tape in the player, and wind it
on past the red leader tape. Save the
program in the computer by typing SAVE
"PROGRAM NAME" and then press
PLAY and RECORD on the cassette
player, and then press RETURN on the
computer.

When the SAVE has finished—i.e.
when the cursor returns to the screen—
listen to the tape to make sure a good sig-
nal has been saved. VERIFY the saving,
before dismantling the computer/
recorder set-up.

Do not store tapes in a place where
magnetic fields might effect them; areas
especially to watch are around a T.V. or
monitor, power transformers and loud
speakers.

CASSETTE
RECORDERS

The following is a list of cassette tape
recorders that have performed well when
harnessed to the Lynx:
Elftone EL 8019 (Compucorder}
EL 8025
Dixons TR 30
TR 12
Bush 3150
Sharp RD 610X
RD 620E
Ferguson 3T27
Panasonic RQ 8200
C 2120
Slimline
Sony TCM 121
TCM 3
Binatone Piper (Mini Cassette)
W H Smith CCR 800
Tensai CR106
Radio Shack CCR 81
In particular we recommend the Elftone
EL8019 Compucorder. The Dixons TR30
comeés a close second.
Our thanks to all those users who
responded to our call for recommenda-
tions.

Camsoft, the software offshoot of Cam-
puters, is looking for writers to produce
programs for the Lynx series of micro-
computers.

Games scoltware for the Lynx is now on
the market, and Camsoft are now trying to
encourage programmers to come up with
educational and business software.

On the educational side, they would be
happy to hear from anyone who has writ-
ten, or is thinking of writing, any of the
following: Spelling, Mathematics, General
Knowledge, Astronomy, Car Mechanics,
Household Accounts, Geography, History,
Language Learning.

For the business list, they are looking
for the following types of software: Bank
Account, Office Accounts, Address Book,
Telephone Directory, Stock Control,
Invoicing.

The Lynx user base is growing all the
time, and the expected Christmas hard-
ware boom will inevitably be followed by
increased demand for software. Another
advantage of writing for the Lynx lies in
the machine’s ‘expandability’. Owners of
48K Lynzxes can upgrade their machines
without having to scrap the software they

WANTED-PROGRAMMERS

have already bought. This will increase
the likely sales figures by a significant
amount.

Initially there was some criticism of the
slow screen handling on the Lynx.
However, as people become better
acquainted with the micro, it has become
apparent that there are all sorts of ways of
improving the speed, while still maintain-
ing the very attractive high resolution
graphics.

The Lynx is a subtle animal. Those who
take the trouble to understand its fairly
unusual modes of operation generally
conclude that it is capable of much more
than they first realised.

First step

If you are interested in writing software
for the Lynx, your first step is to send
details of your plans to Camsoft at 33A
t, Ca:;;}.:uig-ﬁ CB2 1UW. If
they think you are barking up the right
tree they will do all they can to help you.
And, what's more, they will take all the
hassle of distribution off your plate while
still paying you a fair royalty on tape sales.

Brid ge Stree
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for the same micros as Snowball.

Each of these games has over 200
locations and a host of puzzles.
They can be played singly or
together as an impressive
trilogy. Each game could
well take months to

solve!

1) Colossal Adventure T

The classic mainframe game
“Adventure " with all the original puzzles
plus 70 extra rooms.

2) Adventure Quest
An epic puzzle journey

3) Dungeon Adventure
Over 100 puzzies to solve!

Price: £9.90 each (inclusive)

Send order. or SAE for catalogue.
describing your micro. to

LEVEL 9 COMPUTING

Dept X, 229 Hughenden Road,
High Wycombe, Bucks HP13 5PG

SNOWBALL

at £9.90 is the ultimate adventure for:

BBC 32k  COMMODORE 64 SPECTRUM :sx

LYNX 23k NASCOM 32« ORIC 13k ATARI 400/800 32«

Snowball is a massive adventure with over 7000 locations. it
took nine months to perfect and marks a new leap forward in
adventure games - it has a detailed, planned background and is
set aboard a huge starship that would really work. Snowball
could be a glimpse of the future!

You play Kim Kimberley, security agent. Your mission is to
guard the colony ship Snowball 9 from sabotage.

Thus when your freezer-coffin wakes you with the Snowball still
in flight, you know that something must be very wrong. You're
weakened and disorientated by lengthy hibernation, but the fate
of the 5 mile long space-ship is in your hands!

Snowball is our new fourth adventure. Here's what the
reviewers said about the first three:

“The descriptions are so good that few players could fail to be
ensnared by the realism of the mythical worlds where they are
the hero or heroine... The booklet supplied with each program is
very helpful. Extensive information is supplied about the game
scenario... The Level 9 programs are great fun to play, and
plenty happens to keep you bemused and amused for hours on

end” - Which Micro & Software Review, August

“A minor miracle of programming’’ & “‘An impressive suite of
adventures. They are always a pleasure to play”
- Popular Computing Weekly, 12 May & 23 June




[

S/19/19/19/[5/19/15/19/[5/[5/[5/ 1919/ [T [F/[F15/[5/[9/19]

COMPASS

Points the RIGHT way to machine ccde
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At £15 inclusive, COMPASS (short for Compression Assembler) is simply the best assembler that
you can buy for the Lynx. Here's why:

* COMPASS is a full Z80 assembier, providing all the opcodes, plus the standard "pseudo-ops”’
{DEFB, DEFM, DEFS, DEFW, EQU and ORG), plus extra ones for conditional assembly, turning
listing on/off within the program, and defining an address for the G command.

* COMPASS provides source compression. With other assemblers you would soon run out of
memory, but COMPASS holds the source text in a compacted form that only uses half as
much space. Your program can be twice as big with no problems, and loading/saving is twice
as fast!

* And source compression is just the beginning. . . The cassette contains a copy of standard
COMPASS, running in normal memory, and using about 8K of memory space. But it also
contains a special version that runs mainly in the alternate green bank - Lynx memory that is
otherwise unused. This version only uses 256 bytes of your valuable memory space! Both
COMPASS versions use the same source format so you can switch to the special one as your
program grows, and carry on working. You really are getting something for nothing!

*  Standard COMPASS is super-fast, assembiing about 3000 lines per minute. The special
banked version is not quite as speedy, but manages a respectable 500 lines per minute.

* COMPASS also provides: find/find-and-replace commands; hex/decimal/character data
types, label names up to 80 characters long, full descriptive error messages and checksums
to protect you against rogue programs.

*  COMPASS comes with a comprehensive 25 page manual and a concise summary card.

* COMPASS costs £15, runs on the 48K or 96K Lynx, and is available mail-order from Level 8
Computing, and from good Lynx dealers (please pester your Lynx dealer until he contacts us if
he doesn't have a copy!)

LEVEL 9 COMPUTING
Dept X, 229 Hughenden Road, High Wycombe, Bucks HP13 5PG
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READ/WRITE |

GETTING DOWN
TO BUSINESS

Having recently purchased one of your
excellent Lynx 48K computers, I would
like to congratulate you on achieving
exceptional quality, low price and a
machine that is simple to use, all in one
go.

I find Lynx User irons out many
difficulties of the sort that inevitably
occur when you produce a manual for a
sophisticated piece of hardware such as
the Lynx.

The magazine not only appeals to the
computer-ignorant, such as myself, but
also to the more informed and experi-
enced user.

I run a small business and I have
bought the computer because I feel it
will be able to help me with the myriad
tasks that the business entails. In
particular, | eagerly await the produc-
tion of software that will enable me to
run graphics through the computer. I
am a graphic designer, and I need to be
able to produce pie-charts, graphs, 3D
cutaways and the like. As far as I can
see, the Lynx offers very real competi-
tion to the well-known ‘fruit’ computer
that has found so much favour in my
sector of industry.

R Bell
Sheffield

REGISTER TWEAK
FOR STABLE DISPLAY

Lynx users who have experienced
difficulties in obtaining a stable TV
picture may benefit from my solution to
the problem.

I have a Grundig 1644 colour unit with
an automatic self-seeking tuner. On
power-up of the Lynx, the TV picture
would cycle vertically. With no access
to a manual vertical hold or tuner knob,
it wasn't long before the situation
bezame very frustrating.

However, by judicious use of two of
the registers (R4 and RS5) of the 6845
Cathode Ray Tube Controller, I man-
aged to resolve the problem.

I simply modified the Vertical Total
register (R4) until a reasonable picture
was obtained. Then, keeping the value
in R4 [ altered RS (the Vertical Total
Adjust register) until the picture stabil-
ised again. I devised a simple program
to increment the contents of the regis-
ter, with a suitable delay (in seconds)
between each increment. The program
was halted when a good picture had
been obtained. I then examined the
contents of the register and noted them
down.

For my own TV, the following values
produced an excellent picture: R4=77,
R5=18.

B Markland
Bramhall
Cheshire

CLS
LET x=1.5
LET y=7.5

LET C=COS{RAD{(&L0))
LET S=SIN(RAD(L0}))
FOR J=-1D TO 10
FROC TFRT (J*y, —50%:)
MOVE F+125,-0+200
FOR kE=~49 TO S0
FROC TRT (J*y, k%)
DRAW F+125, -G0+200
NEXT K
NEXT J
FOR J=-10 TO 10
FROC TFT (~&0*x ,J*y)
MOVE P+1235, -Q+200
FOR k=-49 TO 30
FROC TRT (E#*x , J*y)
DRAW F+125, ~@+200
MEXT k
NEXT J
FROTECT GREENM
END
DEFFROC TFT(X,Y)
LET Z=—-(100#*#2--X**2-Y®¥2) /
100-5S00
O LET F=X*#C~-Y*3
) LET AsY*C+X*S
LET Q=A#C+I*3
ENDFROC

MORE BATTERIES—
LESS SPAGHETTI

Thank you for the Lynx User newsletter.
I found it absorbing although I must
confess that some of the topics were
well beyond my understanding. Time,
hopetully, will change that.

I am using a Tandy Realistic CTR58
tape recorder with my Lynx. The SAVE
and LOAD operations work perfectly,
even at TAPE 5 (2100 baud), when the
recorder is powered by four AA penlight
batteries. I am perfectly happy with this
arrangement because the batteries last
quite a long time. Also, it cuts down the
number of mains leads that clutter up
the place.

I tried two different mains adaptors
from Tandy, one of which was specific-
ally recommended for the CTR 58.
Neither of them would work with my
computer, even at the slowest baud rate,
whatever the volume setting. I can only
assume that there is an AC ripple
playing havoc with the signals to and
from the computer.

The remote control failed to work ini-
tially, but once I had transposed the
wires in the jackplug, as recommended
in Lynx User, there were no further
problems.

Despite not having found a suitable
AC adaptor, I am perfectly satisfied with
the CTR 58. The volume setting is not
particularly critical, and I tend to keep

it at the half-way mark all the time.

I am very pleased with my Lynx. My
chief reasons for buying were the
features of Lynx Basic, the machine
code monitor, the size of the memory,
the graphics, and finally the fact that it
is British.

My knowledge of machine code is not
as extensive as it might be. However I'd
like to learn more about it. Are there
any plans to produce a beginner’s guide
to machine code/assembly language on
the Lynx?

A Rendall
Middlesbrough
Cleveland

A technical manual for the Lynx, dealing
with assembly language and machine
code, is being prepared.

EFFICIENT USE
OF CASSETTE SPACE

I have been using a cassette tape rec-
order that does not have a counter,
which makes it very difficult to distin-
guish where a saved program finishes
on the tape, particularly when [ have
rewound the cassette and removed it
from the machine. The only safe way to
SAVE another program is to use another
tape, which can lead to exorbitant and
essentially unnecessary expenditure on
cassettes.

To get round this problem, I now
SAVE a dummy program (consisting of,
say, 10 REM and called PROG-END)
after the end of the program proper.
Then I can enter a VERIFY PROG-END
command. When the BAD TAPE mes-
sage comes up I know that  have passed
the end of the program [ want to keep,
and I can safely save my new program.
E Eve
Westcott
Surrey

MYSTERIES OF
M/C MONITOR

I am particularly interested in the
Lynx’'s built-in machine code monitor.
Can you tell me what its function is?

I would also like to know how best to
assemble machine code on the Lynx.
M Horton
Bath

The monitor provided with the Lynx is
particularly useful as a tool for machine
code programmers. It gives extensive
facilities for editing and debugging code,
among many other things.

It is not, however, an internal assembler.
For example it will not convert mnemon-
ics such as LD A, (HL), into the relevant
cprcode (in this case, 7E). You can eithe:
do this manually yourself, using a 280
programming book and the monitor
command M (for MODIFY), or you can
buy a copy of the Zen assembler, available
shortly from Camsoft.




96K LYNX

ONE STEP BEYOND

STEVE JEDOWSKI
reviews the 96K Lynx

OUTWARDLY the 96K Lynx looks almost
identical to the 48K, apart from a different
badge, and an extra beep on power-up. So
what are you getting for £299.00 or £89.95
for an upgrade? Well, quite simply you are
getting a lot more RAM and a little extra
ROM.

On the 48K Lynx, 32K was used for the
screen {2.5K was used by the operating
system), leaving 13.5K available to basic.
With the 96K Lynx, 32K is again used by
the screen with the screen resolution
remaining at 256 x 248, but the RAM
available to basic rises to 37.5K. Quick
mental arithmetic or even working it out
on your Lynx in the intermediate calcu-
lator mode will tell you that 32K + 37.5K
does not equal 96K! So what has hap-
pened to the other 26.5K? Well, as with
the 48K Lynx, 2.5K is used by the
machine's operating system leaving 24K.
This remaining RAM (23K actually as the
data store needs 1K for internal book-

LYNX SOFTWARE s QUAZAR COMPUTING

LABYRINTH (G11)

This is a top quality 3D maze game made
possible by the superb graphic capabilities
of the Lynx. You have to think spatially to
find your way through the many complex
mazes in the shortest route. Do not
despair. help is at hand if needed.

Features:-- Fast moves. help option,
sound effects. great graphics. replay of
route.

CHANCELLOR (G21)

This program provides a realistic simula-
tion of the U.K. economy. working from
either one or two economic theories
{which are fully explained). Dare you
unleash your ideas upon the unsuspecting
population? Can your policies work? Try
to remain in office for the full term of ten
years.

Features:—Full graphical output of your
progress (or otherwise!). Chancellor rating
at the end of your term of office, based on
your overall achievements. A thinking
person’s game.

REVERSALS (G31)

Our version of the traditional popular
board game. An exciting, fast and highly
addictive game of skill and logic, easy to
learn yet hard to master. The program is
written in machine code, so no more long
waits between moves.

Features:— Three levels of play, full rules
and instructions given demonstration
game, option to set up pieces to any posi-
tion, replay of the last game, optional
sound effects, stunning graphics.

SPACE TREK (G41)

Space —the final frontier. You are in
command of the Star Ship Enterprise.
and the Federation of Planets is in grave
danger from invading forces. Your
mission —to save the Universe by seeking
out and destroving the evil Klingons.

Fearures: — Three levels of play. long and
short range scans. phasers. photon
torpedoes. constant display of your status
report. colour graphics and sound effects.
including signature tune.

COMING SOON

More first class software for
your Lynx.

We pay generous royalties
for quality programs.

All programs despatched
within 24 hours.

frices. —5£4.75 each or £9 for two.
Cheques/P.O. to: —

QUAZAR COMPUTING DEPT. L.
29 WESTERN ROAD, NEWICK, E. SUSSEX BNS8 4LE

DISASSEMBLER (U11)

A basic utility program which enables
you to examine machine code programs
in ROM or RAM in standard Z-80
mnemonics.

Features: —Full disassembler of relative
and absolute jumps. option of dis-
assembly in decimal or hexsadecimal
notation.




96K LYNX

keeping) can be used as a basic data store
or for storing machine code. So now we
have 60.5K available to the user. A whole
set of new commands allows you to use
the data store in basic programs. Each
command is pretixed by the word 'EXT"
(which has been assigned a single key
entry: 'ESC’' + 'E'in place of ' DATA' as on
the 48K machine). There are 48 Data Store
identities and any number of these can be
used within the memory available. Data
can be added to any store at any time and
there are pointers for each store, each
independently resettable. The manipula-
tion of data is similar to the READ ...
DATA . . RESTORE commands available

for use 1n basic.

EXT FETCH N = READ
EXT STORE N = DATA
EXT BACK N = RESTORE

{where N = store identity)

EXT WIPE N erases all the data from store
N. Two very usetul commands are EXT S
LOAD N and EXT S SAVE N. These allow
you toload and save data to and from tape.
This opens up a whole new area of
programing for the Lynx, hopetully with
the promise of home financial packages
anda databases.

It all this extra RAM has whetted your
appetite then read on to see what extra
commands have been crammed into the
extra 4K of ROM. To start with, the 96K
Lynx can drive both serial and parallel
printers —that 1s, if the software exists in
ROM to drive them. For serial printers
you will need a special lead and, for par-
allel printers, the parallel interface which
1s connected via the 40-way expansion
bus on the rear of the machine. The
routines are configured for Epson series
printers via the parallel interface and the
Seikosha GP250X via the serial port. I
have successfully used the Seikosha
GP250X via the senal port and with
greater printing speed, via the optional
parallel interface.

The 96K Lynx has both CIRCLE and
TRIANGLE commands. The syntax for

the circle command is:
EXT CIRCLE M, X,V.R

where M must be either @ or 1, 1 for a
tilled circle (in the current ink colour) or 0
for a line circle. X and Y are the co-
ordinates of the centre of the circle and R
1s the radius. The TRIANGLE command
requires three sets of co-ordinates;

EXT TRIANGLE X1,Y1,X2,Y2,X3,Y3

where each co-ordinate represents one
corner of the triangle. This command
gwves a hlled tnangle in the current ink
colour.

The WINDOW facility on the 48K Lynx
was somewhat limited in that you could
not clear the Window independently of

the whole screen. This has now been
rectified and

EXT CLW

clears the Window in the current paper
colour and homes the cursor to the top of
the Window. This command has a further
use in that it can also be used as a
rectangle-fill, by defining the Window as
the area of the rectangle, choosing the
desired (paper) colour and then using the
clear window command. These three
extra commands; CIRCLE, TRIANGLE
and CLW (clear window), make any
request for a PAINT command somewhat
redundant as you are now able to fill an
area of any shape using these commands
in combination or in isolation.

If you have ever ESCaped in the middle
of a program which redefined the window
or was working in double-height multi-
coloured characters and wanted easily to
list the program in normal Lynx screen
format then 'EXT VRESET' will be a
welcome command. This resets the video
display to the normal power-up status
{(minus the Lynx logo), i.e. white on black
with standard height characters and the
full screen window, clearing the screen at
the same time.

Explode!!

ZAPM!, LASER!!!, EXPLODE!!! and
KLAXON!! are four preformatted sound
effects provided as part of the 96K version
2.0 basic. These are all programed by
prefacing each effect by EXT (ESC + ‘E')
as with the other new commands on the
96K machine, e.g. EXT EXPLODE. This
fortunately does not have any adverse
effect on the machine itself. Obviously
these will have little use in business-
orientated software but will doubtless be
welcome additions to the avid games
player and programmer alike. As will the
use of joysticks with the (Atari-
compatible) Lynx Joystick interface which
gives the keyboard a rest from pounding
tingers fighting off yet another invasion
from space! A light pen is also provided
for but as yet has norelease date. An error-
trapping facility has also been included.

One major criticism is that the 96K Lynx
still doesn't scroll, not even in the TEXT
mode. For this we will have to wait until
the 128K machine arrives.

The extra memory and the extensions
to basic in this version 2.0 Basic are proot
that the Lynx is the machine that can grow
with your programming ability and needs.
At £299 for a 96K machine (or £315 for an
upgraded machine) the Lynx stands in a
class of its own.

How have I coped with my 96K Lynx?
Well I've got used to the extra beep on
power-up, and the computer isn't short on
memory althocugh my memory is fading
fast. Inow take circles and triangles in my
stride and I've become quite blasé about
sound effects. However there is one thing
I am glad about and that is that my Lynx
can't answer back! Well, not yet anyway.

THE FbOREST?

Brian Rumbelow

This program is for the 96K Lynx; it shows
how circle and triangle routines can be
used to draw pictures on the screen.

Everything on the screen (apart from
the red ‘Dot Pebbles') is either a circle or a
triangle. Lines 120 —16@ show a loop
reading in different values for the circle
command.

Three triangles are drawn, one large
yellow one (Line 300), and two green ones
(Lines 32@,33@). The large yellow triangle
represents the path, and the two green
ones, the valley.

Anocther loop (Lines 340-38@), reads in
the values for the 'Tree triangles’. The last
loop draws the ‘Pebble’ dots.

7100 PAFER BLUEF
110 CLS &

120 FOR A=1 TO 12r

1230 READ C,X,V,RF

140 INK CF

150  EXT CIRCLE 1,X,(Y~-40) ,RF
160 NEXT AP

170 DATA 2,127,350, 3000
180 DATA 6,127,350, 2600
190 DATA- 3,127,350, 2600
200 DATA 1,127,3%0,2700
210 DATA 4,127,350, 260F
220 DATA 3,127,350, 2508
230 DATA 1,127,350,2407
24Q DATA 7,170,110,120

. 250 DATA 7,18%,102,8F

260 DATA 7,205,100, 15F

270 DATA 7,181,120, 10F

280 DATA 7,195,115, 137

290 INK TELLOWP

300 EXT TRIANGLE 127,17%,0,291,255,
2517

310 INK aF .

320 EXT TRIANGLE 25%,2%1,127,17%,255,
1507

330 EXT TRIANGLE ©,190,127,175,0,251F

340 FOR T=i TO 21¥

READ X,Y,A,B,C,DF

EXT TRIANGLE X,7,A,B,C,DF

370 NEXT TP

380 INK REDF

390 FOR B=Q TO 200 STEP 2F

300 LET @=RAND(Z&)P

410 LET W=1227+SGN(RND-0.5) %RAND
(@*%ZZ DIV 1?)P

420 DOT W,G+175F

430 NEXT BP
440 DATA 0,170,13,115,26, 170K

450 DATA 24,170,34,117,44, 1700
360 DATA 27,170,46, 123,55, 170F
470 DATA 50,170,&0,125,70, 1700
480 DATA 69,170,77,129,86, 170F
490 DATA 84,170,90, 132,96, 170F
%00 DATA 90,170,9%5,137,100,170P
510 DATA 99,170,105,142, 109, 170F
S20 DATA 107,172,112,148,115,172F
S30 DATA 115,174,118,152,122, 179F
S40 DATA 131,174,134, 151,138, 174F
S5S0 DATA 13&,174,140, 146,144, 172F
560 DATA 140,172,145, 147,150, 172F
S70 DATA 150,172,156, 149, 162, 172F
S80 DATA 160,172,167,144,1743,172F
S90 DATA 170,172,178, 142,186, 172F
600 DATA 186,170,194,140,202, 170F
610 DATA 199,170,208, 135,217, 170F
420 DATA 210,170,219, 132,228, 170V
630 DATA 219,170,229, 129,239, 170
630 DATA 238, 170,255, 125, 255, 1707
6=0 GOTO &507




ROUTINES

FAST is a machine code routine designed
tc increase greatly the speed with which
characters are printed on the screen. It is
also adaptable, 1n that a POKE or a
DPOKE can

® Change the height of the characters.

® Alter the ink colour to any of five colours
(with no loss of speed)

@ Spread out the character onto alternate
lines.

® Prnin: to and display Alternative Green.

Unfortunately, getting the increased
speed involves sacrificing some very
usetul features of the present screen
driver. The commands PROTECT, INK
and PAPER have no effect on FAST, the
colour blocks wrtten to being alterable
only by DPOKE and POKE. And while
that eftectively gives you limited control
over PROTECT and INK, PAPER is
always black.

The characters in FAST are eight pixels
{one byte) wide and follow byte bound-
aries down the screen; that is to say the
pixel position of the left hand side of the
character is always a factor of eight. This
means that there is a maximum of 32
characters per line, and that PRINT @ will
always round down to the byte bound-
aries.

FAST does not read the video memory
it 1s wrting to so the command VDU 21
(overwrite) will not work.

For complex reasons characters in
FAST may have variable heights but only
with a factor of 4. So that in the case of the
listing given all characters are 8 pixels
high. This cuts off descenders from lower
case letters, but leaves block capitals com-
pletely intact.

For more details on the working of the
routine see the section on using FAST
from machine code (right} but if you
simply want to use it in your Basic
program the following information should
be enough.

To copy the routine into RAM, go into
MONITOR and use the M (modity)
command to type it in; then D (DUMP to
cassette) command, to save it; and finally

return to BASIC via ] JUMP).

9400 F3 ES D3 £S5 DY ES DS 05 ueUEYelE
9608 06 02 CD CE 00 D9 24 34 ..MN.Y¥T
7610 62 70 SC 26 00 44 29 29 biI&.D))
9618 29 29 29 OE FF OC D& 03 ).V,
7620 30 FB 09 01 00 CO 09 D9 O{...8.Y
9628 L[5 46 23 4F 23 56 23 SE EFENEVE®
9630 23 B3 D3 D9 01 20 00 €S felY. .e
9638 09 E5 09 34 5D 09 ER D9 .e.TL.kY
9640 EL DI D9 3E {7 01 FF FF a@y?
9648 ED 79 €1 3E 40 D3 80 D& myAr€5.V
9630 0 D380 70 EB 71 D9 71 S.pkq¥q
9638 ER 70 D& 20 DI 80 AF 01 kpV 5./,
Fh60 FEFF ED 79 EL D9 {1 20myay.

9668 00 19 D9 C1 10 BA CL D! ,.YA.:AQ
9670 E1 D9 Ct D1 EL F1 €9 00 aYAQaql.
3678 00 00 0% 00 00 00 00 00 ,.......

To use FAST in Basic, type in this
program

Now type in the command:

DPOKE &62B9, (start address (&9600
in example))

If you enter the code correctly the ink
should have turned yellow. If you haven't,
then MLOAD it back and correct it.

Once you have the program working
the following commands will allow you to
alter it:

POKE (start address) +&9, (height/4)
This will determine the height of the
characters, in fours.

POKE (start address) + &44, value tosend
to PORT &FFFF

This will determine the banks to be
written to:

&13 will write to the RED/BLUE BANK
&15 will write to the GREEN/ALTERNA-
TIVE GREEN BANK

&17 will write to BOTH THE ABOVE
BANKS.

DPOKE (start address) +&24, colour
block address

&A000 will write to BLUE AND/OR
ALTERNATIVE GREEN.

&C000 will write to RED AND/OR
GREEN

POKE (start address) +&4C, &40 will dis-
play GREEN &4C, &50 will display
ALTERNATIVE GREEN.

When you use FAST you will find that
it wipes out about a quarter of itself by
wrapping around the same line. This
should be corrected by resetting the
Window to:

WINDOW 0,93,1,251
allowing you 31 x 25 characters per screen.

Unfortunately FAST is not 100% com-
patible with the Basic and if you use
commas in your PRINT statements that
go over the end of the line you will crash
the machine. But if you avoid these you
should be quite safe.

At present the spacing between text
lines on the screen is 10 pixels. However,
the FAST routine would benetit by having
8-pixel spacing on the screen. This 3-byte
routine is an easy way of achieving this:
*M9700
9700 <00> D6 02 C9
9703 <FF>.

Using MONITOR as above, type in the
routine and then:

DPOKE &628C,&9700

POKE &628B, &C3

To return to 10-pixel spacing, type:
POKE &628B, &C9

To rearrange the WINDOW so that the
screen displays 31 columns X 31 rows,
type:

WINDOW 0,93,0,248

You don't need a
Lynx gallop.
come up with am

that will make you
a cheetah rather it}

Although FAST is a routine to be used
from Basic, it contains a section of code
that may be of use to machine code
programmers. But like all general purpose
routines it may be substantially improved
for specific operations.

The ROM routines given in the last
issue of Lynx User are slowed down by
two main factors: the complications of test-
ing for the various INK, PAPER, and
PROTECT values, and the limitation of
outputting only one byte per interline
blanking period.

The former problem can be circum-
vented by dissassembling OUTBYTE and
CALLING the routine it CALLS for
putting a byte on the screen.

To overcome the second factor, a new
routine is required. The routine used in
FAST (see left) was written to this end.

The major advantage of this routine is
that it allows you to put four individual
bytes in four individual locations in either
or both colour banks in one interline
blanking period. In theory this should
quadruple the speed of your screen
accesses, but that depends largely on how
long you spend setting up the registers
between the interline blanking periods,
as there are only around 42 micro-seconds
to spare.

Because it is obtaining its data by
indirect addressing, and because it uses
the stack extensively, FAST requires two
interline blanking periods for every four
bytes in the screen.

Using the interline period

The interline blanking period —the time
taken by the electron beam in the tele-
vision tube to move from the end of one
line to the start of the next—is only about
21 micro-seconds— or 85 T-states (1 T-state
= V4 micro-second on the 48K and 96K
Lynxes). This allows very little time,

10



ROUTINES

FOMT:EQL ACEH
aF
HL.
FUSH DE
FLISH EC
FLIEH
i-D B, 2 sHelight of cheractar in § pirael wused b
CDEEDD CELL FONT slndtialises HL pointing
De B
LAG ) HL., (&254H) iFeteh Cuwrsors & Cursory
LD M.l
. LD L.H
hip to make your
LD BLH
Tols ADD  HL ., HL
21 9a17 D ADD HL HL
rge Kendall has BIERSHE
417 09 ADD  HL,HL
. . 24 9614 29 ADD ML, HL
1ne code routine QEESEE
Lii: iCi=A DIV T
. p 27 941D OF NG
ink you've bought BEEE
Y g . 27 9H20 TOFE JRONGLLLL
T B6ID 09 ADD  HL,EC
I 010080 LD BC, OCOOOH s8tart address for Colow block
n a Lynx.
94627 D9 EXX
Ly
9623 5 FUSH EC
QELZ? 44 1.D B, (HL) sHLL - char table
?50a I3 INC  HL
F4TEH AE LD €, (HL
sufficient to put four bytes on the screen 2620 3 ING ML
using all the alternate and normal regis- 552D S& LD D, {HL)
ters. but not quite sutficient for five. Z’—Z:'{f_ == f_'g“ gl- ML
252F 5 .
In order to take full advantage of the L 94z 27 ING  HL
21.3 micro-seconds available we recom- FUSH HL
mended that you take the following steps: ’;‘)—("iH DE
Set up PORT &FFFF with the values LD EC.20MH iNo. of bytes per line
approprnate to the banks you wish to write FUSH HL
to—with 1 as the left hand hexidecimal i{B[S’H :‘I:'EL
digit so that the bank @ (the ROM) is - ADD  HL.EC
switched out. (This action speeds up the 5 LD D.H
Z80 by around 13%. If it is switched in, the e qu :gn ﬁ-LLEC
4 96ID O .
280 takes an extra T-state for every OP 5 964 BN Ex  DE.HL
CODE. See left for the various recom- S6 967F DY EXX
mended PORT FFFFH values. NB—Do 57 9640 E1 FOF ML
not read-enable more than one bank.) i ZZ:ﬁ g; ng DE
Then send 4@H (or 50H for Alternative 40 9647 TELT LD A, 17H i1TH RED or ELUE
Green to be displayed) to PORT 80@H. &1 7645 O1FFFF LD  BC,OFFFFH i15H GREEN or nothing for A/GREEN)
This wili freeze up the Z80 until it is almost a2 9648 ED79 DUT  (C) . A& P17H YELLOW or BLUE (ar CYAN)
fe for the 780 K h &7 9634 C1 FOF  BC
sate lor the to taxe over the screen o3 9H4F TEAD LD A, 40H iSOH if A/GREEN 15 to be displayed
memory without degrading the display. &% 764D DISO ouUT  (80H) A iFreezes up the Z80 until interline bl
y g
anking
3 £ i - &HE PO4F Z0H
No lntEL.l‘.ﬁ.lc:rlbe A7 9851 (BOH) , A iEnables CFU access
; . 58 65 (HL) B
The time taken up in outputting a o5 sama DE . Hi
second value to PORT 8@H is sufficient to 70 9655 (HL) . C
ensure no interference with the screen. Tl 545,
. 70 = ( -
This value should be 20H (for CPU access) 7 9ens HL) L O
EEARETRT DE, HL.
or 30H (for Alternative Green). 74 9559 0 (HLY B
Now that CPU access is enabled the 5 4 D&IO 20H
data can be sent to the screen freely. o “\8‘?""’ o iDisables CPU access
T AF \
Before the 22 micro seconds are up, CPU S O LFFFE EC . OFFFFH
access must be disabled so that the video Iz EDTY L h iResets banke to narmal
memory can be displayed from the begin- + Ecl HL.
. L y
ning of the new line. This involves gwing 112000 DE., 20K iNo. of bytes per line
register A a value of @ (or 10H for Alter- 14 HL ., DF
native Green) and then outputting A to L »
PORT 80H. s
Once outside the blanking period EC
PORT FFFFH should be reset to allow LE
writing to Workspace (eg using the Stack) HL.
and reading from ROM. o
DE
For further explanation see, chapters 15 [‘}E_—
and 16 of the Manual and pages 12-15 of : "
Lynx User |




You may want your programs to check
what is on the screen before you write to
it. If you are devising a game, for example,
it may be usetul to know whether a
collision is about to take place. With some
micros you can simply employ the Basic
command PEEK 1o perform this function.
But the Lynx does not work like that.

However a similar effect can be
achieved by a different procedure, and
the program shown here allows us to
demonstrate how. Here's how it works:

The aim of the program 1s to keep a
record of what is about to be overwitten,
so that it can be replaced afterwards.
PROC READ DOT is used by the
program to find out if the dot specified by
X and Y 1s green or not.

CALL &0070 in line 2210 calls a
machine code routine in the computer's
ROM. It uses the expression
&Co00 + Y * 32 + XDIV8
as a memory address from whichitreads a
byte into the read-only variable HL.
&C000 (or COO0H)
1s the beginning of the green memory
block.

Y * 32 + XDIV8 uses the screen co-
¢ ordinates X and Y to find the byte within
that block.

2*5(7-X MODS8; 1s used in lines 2220
and 2230 to pick out the individual bit
trom HL. And the result, either 1 or 0, is
. put in variable V.

Sketch Pad

If you run the program, a dot will appear
on the screen. This can be moved slowly
or quickly around the screen, and used to
draw a picture. The cursor keys, when
pressed either individually or in combi-
nation, move the dot in any of eight
directions. If they are held down simul-

READING THE SCREEN
FROM LYNX BASIC

taneously with the space bar the dot
will move faster. If you hold down the
RETURN key, the dot will trace out a line
in its wake. If you press C, the screen will
clear.

100 LET Y=100.,x=100,v=0

120 TEXT

120 REFEAT

140 FROC FEYREAD

1950 UNTIL @

1&@ END

170 REM %% %% %% % %550 %935 %44 % %% % ¥ s
2000 DEFFROC HEYREAD

200% IF KEY#="C" OR EEY#="c"
THEN CLS

2010 IF NOTI(INF(5@480) ENAND 8)
THEN LET D=D%1.2

2015 ELSE  LET D=1

2020 IF NOT(INF(2008@) ENAND 1&)
THEN FROC MOVE(@.-1)

Z@Z@ IF NOT (INF(%0080) BNAND II)
THEN FROC MOVE(@®,1)

2042 IF NOT(INF(2Q@98@) ENAND IX)
THEN FROC MOVE(1.,0)

2050 IF NOT(INF(2@98@) ENAND 4)
THEN FROC MOVE(-1,07

2060 IF INF{(2098Q) ENAND 8 THEN
ENDFROC

2070 INKE GREEM

Z@86G DOT X,Y

2090 LET V=1

2095 ENDFROC

REM *R%XHFHRHXRHR R NRE N XX W XX
DEFFROC MOVE (E,C)

INE GREEN*V
DOT X.Y

LET X=(X+E*D)
LET Y=(Y+C%D)
FROC READDOT
INE. GREEN#V+4
DAT X.¥Y
ENDFROC

Y REM ¥ ¥ERRAREXERRKEERFHE R XXX RRS
DEFFROC READDOT

CALL %0070,%Co0B+Y*I2+X DIV 8
LET A=Zx¥x(7-X MOD 8)

LET V=8GN(HL ENAND A)

MOD 256
MOD 256

ENDFROC
REM 3
V = Contents of pixel under
cursor

AL TERNATIVE GREEN

The Lynx has four colour blocks, three
of the standard kind: Green, Red, and
Blue (which in combination can produce
e1ght different colours) and one which is
called Alternative Green. Alternative
Green can be used as a separate screen
-0 store a page of green text, a graph, or
verhaps for fast animation.

While there is no BASIC command to
print in Alternative Green this can be
done quite simply by changing the posi-
tion in memory that the BASIC uses to
send data to the Green block, so that it
sends data to the Alternative Green
block instead. This is done by the
following command
DPOKE &6292,&8000
and returned to Green by
DPOKE &6292,&C000

! NOTE: this will not display Alternative

i (Green. For that, the following command
t | should be used:

P OUT &80,16
i l =XPLOSION, shown below, demon-

up a Green explosion in each colour
block, and then, in the REPEAT-UNTIL
loop, switches them to give the cliect of
a flashing explosion.

100 REM #aasdranndr s nr¥EXFL S TON** %%
Tre TEXT
100 DROFE 26090, 2000

130 CLS

140 FROTECT BLACY

120 FROC LIMES (10D, RED:
140 FROC LINES (a0, YELLOW)
170 DFOKE 285292, &CO00

180 FROC LINMES DO, WHITE)
190 REFEAT
ahin FAUSE 200
Tl AUT 0080, 4
i) FALISE 250
DN BEEF 1.5,67
240 FAUSE 100
D QUT %0080, 14
Jovh UNTIL FEYN
oo END

TEN REM RFEREFERFFRFREEEREREFERRN R RN
1000 DEFFROC LINES (X, 1)

1010 INK I

1020 FROTECT WHITE-IN

1OZG FOR Y=0 TO X

1080 MOVE 127,12¢

10350 FILOT Z.RAND XY =X DIV 2,
RAND (X)-X DIV 2

1060 NEXT Y

1070 ENDFROC

] Lstrates how these can be used. It prints

SCREEN SPEED

If you give your Lynx unnecessary work
to do, the speed of handling will be
reduced. So it's a good idea to take a few
precautions when you are writing to the
screen. Here are a few tips that will help to
speed up the Lynx's work rate:

PROTECT all colours except those that
you are using. Follow any PRINT state-
ments with ;" —otherwise the computer
will have to go through the whole pro-
cedure of clearing the next line. CHR$(31)
is a useful substitute. Use the TAB com-
mand to position text. If that is not pos-
sible, use CHR%$(12) to speed up the
movemernt.

Memory efficiency

The following program uses unnecessary
lines:

160 LET X = 100

110 LETY = 200

120 VDU 24

130 VDU 7

140 PRINT A;

150 PRINT “=CASHFLOW";

They could be rewritten as follows to save
8 bytes for every line number no longer
used:

160 LET X = 100, Y = 200
120 VDU 24,7
130 PRINT A; "=CASHFLOW";

When you use a long series of commands,
the following structure is sometimes
useful:

160 FORX =0 TO 11

116 READ A

120 As$ = A3 + CHRS$(A)

130 NEXT X

140 DATA 1,2,24,2,1,128,129,10,22,22,
130,131

Where similar blocks of instructions
appear in your program, avoid repetition

by using a PROC or GOSUB

Sometimes a series of IF - THEN state-
ments can be cut down to a single line,
e.qg.:
IFX>=320RX<=128THEN X =X
+ 96

Always use BLACK to WHITE to define
your colours, as they are ‘tokenised’
down to one byte each, and more memory-
efficient than numbers. They also make a
program more readable. The same prin-
ciple applies frequently to TRUE and
FALSE (0 to 1).

When you are seriously short of memory,
a considerable amount of space can be
saved by replacing 0 to 7 with BLACK to
WHITE. The price you pay is program
readability. This principle also applies if
you use a number very freguently, You
can give an unused variable that number
and repeat it throughout the program.
Often a series of INK, PAPER, CLS and
VDU commands can be compacted into a
single line, e.g:

VDU 1,2,2,0,4,7

I




CHARACTER
DEFINITION

To define characters, use the method
shown on the intro tape (and the Star
Rover program in the last i1ssue). This
involves putting ten hexadecimal
numbers for each character on code lines.
The command DPOKE GRAPHIC,
LCTN (line number) then points the
graphic character set to the beginning of
the line number with the first code
statement in it. From then on CHR$(128)
to CHR$(255) will be generated from the
memory contents of the location of that
line number onwards.

As the memory used to store the begin-
ning of a code line is exactly 8 bytes long,
an extra two zeros should be added so that
there are exactly 10 bytes between the
tirst character of a new line and the last
character of the old one. Remember the
intervening CODE lines cause a loss of
one character.

Use INP (&0080 to &0980)1f you want the
computer to read the keyboard without
any delay (see example in Sketchpad,
page 12). For details of the keyboard
PORT see Lynx User I, page 22.

ALTERNATIVE
USER-DEFINED
GRAPHICS

An alternative to DPOKEing between the
normal value of GRAPHIC and a user-
chosen value of it for user-defined gra-
phics (Read/Wrnte, Lynx User 1) is to
copy the Lynx's graphics characters to
where they are expected under the
user-chosen GRAPHIC value. For
example, the start of the invader program
on page 64 of the Lynx User Manual
would become:

100 RESERVE HIMEM-30

101 LET G=LETTER(224)

110 DPOKE GRAPHIC, HIMEM

111 REM NOW RESTORE LYNX
GRAPHICS

112 FOR J=0 TO 259

113 LET K=PEEK(G+])

114 POKE LETTER(224)+],K

115 NEXT]

120

VDU(224) etc. will now yield Lynx's
graphics, at the same time as VDU(128)
etc, yields the user-dehined invader's parts.

TUNING THE
LYNX FOR A
PERFECT PICTURE

Chnis Mathews encountered a technical
hitch when tuning his TV to his Lynx. His
set uses sweep tuning, which would not
lock onto the Lynx transmission but kept
sweeping past it to the next TV transmis-
sion. The solution was simple once found:
plug the Lynx in, start the tuning sweep

when Lynx beeps and then select another
TV station the moment the Lynx pawprint
appears on the screen. This should leave
the Lynx station tuned correctly; if it
doesn't ‘capture’ first time, try again. If
the other TV station has detuned, reset it
by tuning until the transmission you
normally receive appears.

SPEEDING UP
THE WRITING TIME

A common criticism is that rapid writing
to the screen is not a strong point of the
Lynx. This may be true but a notable
improvement can be obtained in writing
text (or graphics using the low-resolution
graphics or user-defined characters) to an
empty area of screen by terminating
PRINT lines with CHR%$(31); (note the
semi-colon) as the following short program
demonstrates:

10 CLS

20 FRINT "FUTTING TEX) ON THE®

30 PRINT "SCREEM LIKE THIS"

40 PFRINT "IS A FAIRLY SLOW METHOD“
SO FRINT “OF DOING I17.*

&0 VDU

70 PAUSE 20000

80 LET A$=CHR$(31:

0 PRINT "BUT FUTTINMG TEXT ON THE";A$;
100 PRINT “SCREEN THIS WAY";A%;

110 PRINT 1S RATHER QUICKER";AS;

120 FRINT "DON’T YOU AGREET";AS;

130 PAUSE 20000

140 DU 23,1,2

150 FRINY "IT IS ALSO",,.A%;

160 FRINT "REASONABLY FOSSIHLE", .A%;
170 PRINT "T0 OVERWRITE TEXT",,R%:
180 PRINT “LIKE THIS",.A%;

190 FRINT2 3.2135:

200 ERND

In addition to its other uses, the
WINDOW command sometimes forms a
useful method of painting a given area of
the screen a given colour. Another
application might be in the production of
bar charts.

LYNX BASIC

Lynx Basic lacks the ON ... GOTO and
ON ... GOSUB commands found in
some other Basics, but makes up for
this by allowing variable expressions
after GOTO or GOSUB. However, it may
not always be convenient to program,
say:

200 GOTO 2000*1

especially it there may be later a desire
to use RENUM. An alternative is to use:
2000 GOTO L(I)

where the appropriate line numbers
have been read to the array L{ ).

NO PROBLEMS
WITH RESERVE

We have seen it presented as a problem
that putting a RESERVE command at
the beginning of a program (e.g. to
reserve space for an alternative charac-
ter set) might eventually cause the com-
puter to run out of memory if the program
is run several times successively. This is

certainly the case if the program begins:
10 RESERVE HIMEM — 100 .
But surely it would not be too ditficult to
make a note of the value of HHIMEM before
coding such a line, and then (e.g. to
reserve 100 bytes) coding:
10 RESERVE 40852
If it is objected that the program might
then crash if a lower HIMEM had pre-
viously been set by some other program,
such coding could read:
10 IF HIMEM>-40852 THEN RESERVE
40852

TIGHTEN UP
YOUR PROGRAMS

For some reason we have seen a number
of programs using coding iike:

10 LET A$=GET$

20 LET A=VAL(AS$)

30 IF A=0 THEN GOTO 10

where presumably two lines of coding
would do, such as:

10 LET A=GETN—48

20 IF A<@ OR A>9 THEN GOTO 10

This also allows a valid numeric entry of @.

HOW TO MSAVE
FROM BASIC

EricEve writes: Themachine coderoutine
you give is useful, but how would I need
to modity it to save an area of memory
simply as data? I have in mind an area of
memory reserved, for example, for user-
defined characters or data stored in a
compact format (poked into memory to be
peeked by another part of the program, or
another program}. Such data can be read
into a program using MLOAD, but the
only way of saving it | have yet been able
to discover is by going into the monitor.
My attempts at modifying your routine
have so far either caused the Lynx to hang
up altogether, or else have saved a file
which causes a "not yet implemented”
error on loading {suggesting perhaps that
Idid not succead in establishing a transfer
address of 00). In other words, what do I
do to achieve the same as a monitor S
XXXX XXXX 0000 command from
within a Basic program?

The following short routine enables users
of the Lynx to MSAVE from Basic. It
reserves an area of memory, defined by
the first and second numbers in the REM
statement. The third number denoctes the
point from which the program will
auto-run after loading. If this third number
is zero—as in the example shown—the
program will not auto-run at all. The
“NAME" after the third number is, of
course, the program title.

This program performs an identical
function to the monitor command D, as
noted on page 97 of the manual.

100 REM 9600 9700 0 “TEST"
110 CODE EB CD FC 3E C9
120 CALL LCTN (100),LCTN(110)
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REVEALED—

LYNX

USER

FUNCTIONS

The Lynx supports a number of functions
—ready-made sets of instructions for car-
rying out an operation, like finding the
SINE of an angle. The USER tunctions
work like other functions—like SIN and
COS —but allow you to define the opera-
tions they perform. Definitions must be in
machine code, and can call existing ROM
routines. (A list of usetul ROM routines
was pninted in the first edition of Lynx
User.i.

There are 4 USER functions:

USERO0, USERI1, USER2, USER3

They take a single argument, and have
this format:
USER® (VALUE})

This article will demonstrate how to
define a USER function. All the examples
have been kept short so that the definitions
can fit into CODE lines.

Let's start by making USER® act like
PEEK. PEEK allows you to examine the
contents of a particular place (address) in
the computer’'s memory.

PEEK (A)

gives the value stored at address A; so the
argument of the function specifies the
address, and the function returns the
value stored there

When you use a function the computer
stores the argument in an area of memory
called WRA1. The letters stand for
Working Register Area 1. The Lynx has
several WRAs. These are areas in RAM
which the Basic uses for calculation—
rather like the memory on a pocket
calculator

The argument 1s stored in ‘floating
point’ -—the value is stored in two parts,

If you want to save a byte and make this
run slightly faster you can replace
CALL INTPF
RET
with
JP INTPF
To patch this into USER®, you can

make the jump at FUSER® (627CH)— |

which normally jumps to the NOT YET
IMPLEMENTED error message —jump to
your routine.

Independent

The code is position independent—it
doesn't refer to specific addresses inside
itself so it can be stored anywhere in the
computer’'s memory—so you can put it in
a CODE lne like this:

10 CODE CD 97 34 6E 26 00 C3 C4 34
then implement it with line 20
20 DPOKE &627D,L.CTN(10)

To make sure it does work like PEEK,

try adding this:

30 FOR]J=0 TO 15

49 PRINT ] USERO(J},PEEK(]}
50 NEXT ]

(The values in the second and third
columns should be the same).

USER functions can be defined to do
things other than calculations. For ex-
ample, you can define a USER function to
print a character onto the screen.

Subroutine calls on the Z80 normally
use up to 3 bytes storage. The exceptionis
RESTARTS (RST) which take only one

byte. So where ROM space is very limited
the most frequently called routines are
changed to restarts. (There are other
applications for restarts but they require
hardware support).

The display drive is a frequently called
routine which prints a character on the
screen and performs carriage return,
clear screen, and so on.

On the Lynx the display routine is RST
8, with the value you want to send to it in
the A register. So to print a ‘B’ on the
screen, you would
LD A/B’

RST 8

or to make a beep (Control Code 7), you'd
LDA7Z

RST 8

You can use the display routine to define
a function to print a character—'X’ in this
example —to the screen, like this

LD A,/X" ;load A with character
RST 8 ;call display routine
RET ;return to Basic

You can put your print routine into a
CODE line:
10 CODE 3E 58 CF C9
20 DPOKE &627D, LCTN(10)
30 FOR J=0 TO 9
40 P=USERQ(0)
50 NEXT ]
(A line of 10 Xs should appear across the
screen.)

Reading the screen

You can, of course, employ USER functions
to perform useful tasks, as the next
example shows.

It would be very useful to be able to
read a pixel on the screen —whether it's lit
or unlit. The example defines a USER
function which reads a pixel in the
GREEN bank, but you can use the same
principle to write a routine to read all the
banks.

A USER function takes only one
argument, but to specity a position on the
screen you need an X co-ordinateand a Y
co-ordinate. Because X can only be be-

The program below is an assembly listing of the machine code in line 100 of the
program listing contained in the right-hand column of this article.

the digits of the number and the power. C 4 RDBCK: Call FRINT  :GET ARG AS INTEGER IN HL
When the function has been evaluated, 70 LD A, L +BET LOWEST = BITS
the result is also stored in WRA in floating E6O7 AMD 7 ;UF ARGUMENT TO DETERMINE
point. =0 INC A :BIT FOSITION
There are two useful ROM routines you wewl g LD B, !
can use for constructing a PEEK. Eﬁ‘ 28 RDSCR1: ;)E[L }i‘
FPINT (3497H) ol IR |:7 , RDSCF1
converts the floating point number 1n FLUSH EC {STORE EBIT FOSITION IN B ON STACH
WRAL into an integer in the HL register SRL M ;DIVIDE ARGUMENT EY &
pair. And ] I
INTFP (34C4H) SRL  H
which converts the integer in HL to R L
floating point and stores it in WRAL. H SRLH
Using these two routines, your PEEK 1D - FR L
equivalent wili look like this: %BSE(’?Z‘\-&\; 'F—\BD 3E.E)EF<NBNH> :ADD CORIGIN OF GREEN EANK
. 4 g y
USER@ CALL FPINT fff ff__gi‘;mgft & | coyoon CALL INGREEM 3READ EYTE
2 FOF AF (GET BIT FOSITION IN A
LD L.(HL) ;get byte in L AND L : TEST IF & ZERD OF ONE
LD H.e ;getHto 0 LD  HL,0  :STORE ZERD IM HL
CALL INTFP ;store HL in JF  Z.RDSCRZ (RETURN WITH ZERC IF EIT ZERO
WRAI ING  HL (SET HLL TO ONE
RET return FDSCRT: ag INTFF

s CONVERT HL TO FF AND RETURN




tween 0 and 255, you can specify both co-
ordinates in one argument using
X+256*Y

So, for example, to specity the point
(1@,40) you would use the argument
10+256%40

And for the value returned
0 lit
I unlit
seems appropriate Here's the program
listing-

100 CODE CD 97 34 7D E& 07 ZC
04 01 CR 08 TD 20 FR CS CB
IC CBH 1D CE 3IC CE iD CEH 3C
Cer 1D ED SB 92 62 1?2 CD 70
00 F1 AS 21 Q0 00 28 01 23
CX C4 =4

110 DPOKE %627D,LCTN(100)
120 TEXT

170 PRINT @O,0; "B"

140 FOR Y=0 TO ©

150 PRINT

160 FOR X=0 7O %

170 LET F=USERO "X+2556%Y)
180 LET Af="

190 IF F=I THEN LET Af="»"
200 PRINT Af;:

210 NEXT X

220 NEXT ¥

Since all the self references are relative,
you can put this in a CODE line and add a
few lines of Basic to test it.

NB: This 1s a long CODE line —double
check 1t before you RUN the program. If
you've made a mistake the machine may
crash.

The program prints a ‘B’ at the top left of
the screen. It then reads the 1046 block of
pixels, and depending on whether a pixel
15 lit or unlit 1t prints an asterisk or a space,
building up a 'big’ copy of the character
below.

In these examples we have only looked
at USERQ. The other USER functions are

defined in the same way. Detauls are listed
below

627C  C3323B FUSER®: JP NI
627F  (C3323B FUSER! JP NI
6282 C3323B FUSER2 JP NI
6285 (C3323B FUSER3 JP NI

The C31s aready-made jump. Normally
itjumps to the NOT YET IMPLEMENTED
error message routine at 3B32H. By
DPCKEing in the start address of your
routine, you can make 1t jump to your
detinition.

PROGRAMS |

FAST GRAPHICS

A short programme to demonstrate the
fast resolution graphics of the Lynx.

10¢ TEXT

116 FOR A = 0 TO 50

120 DRAW RAND (240), RAND (240)
130 INK RAND (7) + 1

140 PROT 7 — INK

150 NEXT A

160 LET I = GETN

170 END

FOR A = 0 TO 50 in line 110 A can
actually be written A = 0 TO N where N
is any given number. This will increase or
decrease the number of random lines that
are drawn on the screen.

TRIANGLES

Brian Rumbelow

The object of this program is to show how
triangles can be used to draw other
shapes. A hexagon, for example, can
consist of six triangles.

It has been written for the 96K Lynx,
and Brian advises that you execute the
following short routine to establish
whether the program will work on your
particular Lynx. Type the following line:

EXT TRIANGLE 0,0,250,0,0,250

Ifyou geta large triangle the program will
work; if not, a NOT YET IMPLEMEN-
TED message will appear on the screen.

186 PROTECT A
113 LS

123 FOR D=1
126 THE [
40 REAM
158 E

T =

N = I ]
T TRTAMGLE 127,134,

166 HEST 0

178 GOTA 17@

133 DATA 177,44, 77 .44
198 DATA 267,124, 177, 44
700 DATA 267 124 177,204
218 DATA 177, 7@4 . 77 . 2A4
720 DATA 44,174, 77. 24
220 DATA 44,174 .77 a4

SOUND LOCATIONS

James Spring

This program can be used to produce dif-
ferent sounds. It can also be employed to
find which memory locations are best for
the sounds you want.

10 FOR B=1 TO 5000
20 FOR ]=0 TO 100
30 SOUND B,]

40 NEXT]

5¢ NEXT B

Line 10 can be altered to provide different
sounds:

10 FOR B=5000 TO 10000

Line 20 can also be altered:
20 FORJ=0TO 100

Lines 10 and 20 can also be transposed,
giving a very strange sound.

SCREEN DUMP

R. Penrose

100 LET u=1

110 LET y=5

120 LET C=COS(RAD(25))
130 LET S=SIM(RAD(&0))
140 FOR J=-10 T0O 10

1350 FROC TFT (J*y,—50%:2)
160 MOVE F+125, —Q+350
170 FOR K=—-49 TOQ 50

130 FROC TFT (J*y, k%)
190 DRAW P+125, ~G+3I50
200 NEXT K

210 NEXT J

220 FOR J=-10 TO 10
270 FROC TRT (-50%x, J*y)

240 MOVE F+125, -G+350
250 FOR k=—-49 TO S0

280 FROC TPT (k#*x,JI%®y)
270 DRAW F+125, -Q+350
280 NEXT K

290 NEXT J

J00 PROTECT GREEN

T10 END

20 DEFFROC TRT(X,Y)

D LET Z=200% ((X/100) ##7~
TH(X/100) % %2% (Y /100) *#%2)

340 LET Z=Z-10/(COS(X/15)
#*COS(Y/15)+1.1)

F30 LET P=X*C-Y*5

I60 LET A=Y*C+X*5

Z70 LET Q=A*C+I*S

80 ENDFROC

HYPERBOLA CONTOUR

Chris Cytera

This program calculates a colour number
as a function of each pair of existing screen
co-ordinates, and produces a point in that
colour at those co-ordinates. The resultisa
beautiful contour map of a hyperbola,
given by the expression xkx+x%ky—yky.
This has been rearranged in the program
to increase the speed. You may also like to
try the expression xkx+(x+y)ky, which
produces an ellipse.

100 PROTECT BLACK

110 CLS

120 FOR X=-128 TO 127

130 FOR Y=—124 TO 123

140 INK (X#*X+H(X—-Y)*Y) DIV 100
150 DOT X+128, Y+124

160 NEXTY

170 NEXT X

180 LET A$+GET$

190 RUN
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G AFTWRE

SPANNER MAN by Christopher Hunt............cooooiiiiii e £7.95.
An earthquake has damaged the reactor coolant pipes of your local Nuclear Power Station. You, the
local plumber, have been called in to help mend the leaks. Can you repair the pipes using your
trusty spanner and save the town from disaster, or will the mutant rats and the rising water send you
round the bend!! A multi-level machine code game that stretches you and the Lynx to the limits, giving
you the best graphics ever and a whole host of features.

GAMES PACKL ... e e ettt £7.95.
Three purrtfect games for you and your Lynx!! Fruit Machine gives you all the features of the real
thing, with great graphics and sound. Torpedo lets you loose your fish at the enemy supply ships and
scupper their convoy. Minefield puts you in charge of a tank unit. You must clear the mines so that
your paratroops can launch a surprise attack behind enemy lines.

MONSTER MINE by W.E. MaCGOWATL.......coooiiiiiiiiieie et e e e e e e ae e e ae e e e e e e e e e £7.95.
Escape from the mine with as much money as you can, but don't get closed in or caught by the
prowling monsters. An addictive machine code game, with superb graphics and hi-score tape save
facility.

SULTAN'S MAZE by Christopher HUnt............oooiiiiiii et £7.95.
Enter the 3D Maze in search of the Sultan’s jewels, but beware, your strength may run out, or, you may

come face to face with the Mad Guardian. A multi-difficulty game, with fantastic graphics and sound.

GEMPACK IV by W. E. MaCGOWATL.......cooiiiiiiiciiieciie et eetee s vt ebeeanneeaenneea £7.95.
Two great machine code games in one program, with full colour graphics. In Sea Harrier you must
land your plane on the aircraft carrier, after dispersing the clouds with chemical bombs, but don't hit
the ship! In Sub Chase you must depth charge the wolf pack without being sunk. Both games have
tour levels of play, ranging from easy to kamikaze!

GAMES PACKIII by Christopher Hunt.................ooooiiiii e £7.95.
REVERSI Pit your wits against the Lynx with this easy-to-learn, yet extremely demanding board
game. Five skill levels, from novice to grand master, to suit all classes of player.

PONTOON An excellent implementation of a favourite card game in full colour with sound. But
beware, the Lynx makes a mean Banker.

SNAKE Guide the snake to the tasty eggs, but watch out, he must not eat the wall or himself.
Beware of the avenging Birds!!

GOLF DY Pet@ AlLEN......cooiiiiiiiiiiieieeeeee e £7.95.
An excellent Basic program, giving you a full 18 hole championship course, with handicaps and
choice ori) clﬁlbs A golting weakness must be specified. Amazing full colour graphlcs and sound, with
moving ball.

Plus a host of others in the pipeline

All titles available mail order or Access.
All cassettes despatched by return of post. UK. Postage included.

GEM SOFTWARE
UNIT D, THE MALTINGS, SAWBRIDGEWORTH, HERTS.
Telephone: (0279) 723567

TRADE ENQUIRIES WELCOME—PLEASE RING FOR DEALER PACK.



SOUND ON THE LYNX

How to call BEEP
from machine code

The following procedure will produce a
BEEP on your Lynx. First, the speaker is
switched on by sending 1 to PORT 80H.
Then PORT 84H is alternately OUTed
with @ and a non-zero number up to
63 —controlling the amplitude (volume).
Delay between the OUTing varies the
frequency, and the 'number of cycles’
parameter determines how many times it
goes through this loop.

OUT (8QH), 1 (switch on)

OUT (84H), (amplitude)
DELAY

QUT (84H), 0

DELAY

REPEAT (for number of cycles)
RETURN

PORT 84H

BIT 7|65 |43 ]2 |1

R\ /

MUST BE 0 AMPLITUDE

S

DOESN'T MATTER

NB: Do not set bit 7 in your own routines

NB: The volume you will give will be
ANDed with 3FH

To use the above, CALL it so that after
completing the BEEP , it will return to your
program once it encounters a RETurn.

To call BEEP from machine code:

210000 BEEP | LD HL, number of

cycles

110000 LD DE, wavelength

2600 LD B, volume

3E01 LDA, 1

D380 OUT (80H), A;
switch on
speaker

78 LDA B

D5 PUSH DE

E5 PUSH HL

C34E09 JP 094EH; do
not call

David Noonan
coaxes some un-
likely noises out

Using sound in
M/C programs

Sound uses a series of numbers starting
with the address given and stopping
when it first meets a value indicating 0
amplitude. The command goes through
this table of amplitudes OUTing exactly
what it finds there. For a sound steadily
increasing in volume try this:

Table of Amplitudes in RAM
- — OR 40t
INEDDDONECnGEE
START END

You have a waveform as shown below, in
Fig 1 (almost over too quickly to hear!):

Because @ willterminate the table we must
use 1 as the lower value to provide the
amplitude.

If your table includes numbers larger
than 63 these will be ANDed with 63
to provide a number that the speaker can
accept. Therefore if either 64 (4QH),
128(80H), or 192(C@H) is in your table,
they will all be treated as @ —and the table
will be terminated.

TO USE SOUND IN A MACH-
INE CODE PROGRAM

210000 SOUND 1: LD HL, table
of amplitudes

of his unsuspecting | 11000 LD DE, delay
- 3E0L LDA 1
microcomputer... | pig OUT (80H), A
14 INCD
CD9009 CALL 0990H
C9 RET
Fig 1.
A
6 AMPLITUDE AT
A GIVEN TIME
g 4
=
—3 3
[
] 2
o]
1
1
>
WAVELENGTH TIME
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LYNX PROGRAMMERS

Machine Code reaches the parts that Basic cannot.
For example you can: —

GREAT

GAMES
ON ONE TAPE.

MASTERMIND and TOWER OF RINGS

Two brain-teasing games for thinkers

©® Speed up the screen
® Make Basic programs smaller and faster with code
line routines
@® Use alternate green for programs or data
@ Add to the cassette handling
® Add commands to the editor

It need not be difficult—the Lynx has excellent facilities for
incorporating M.C. in Basic programs—and it may be that
30 or 50 bytes can make the world of difference. You may have
alrcady tried “hand” assembling using the monitor but this is
painfully slow.

"CODER™— an instant assembler and disassembler for CODE
lines. RAM and ROM makes it easy.

20 single key commands include insert and replace (in
assembly mnemonics), delete, change an operand, save, test and
many more. Operands can be entered in hex, decimal, binary
or as expressions. Any M.C. in CODE lines can be relocated,
and you can flip into the monitor and back to “CODER”
at will. The 11 page manual includes simple routines for those
just learning and plenty of information about the program.
“"CODER™ is in Basic with Machine Code routines (in CODE
lines) used extensively. It leaves room for over 4K of code
on a 48K LYNX and concludes with notes;

AN ON GOTO ROUTINE (look up table)

A BANK SWITCHED FAST BLOCK PRINT ROUTINE—
this prints on the screen a block any height and width in
under a tenth of a second. "CODER™ CAN BE YOURS FOR
JUST £7.50.

Cheques or PO. 10 FL SOFTWARE 13, St. Ronans Avenue,
Southsea. Hants PO4 0QE. Tel: (0705) 82895.

YAHTZEE

(for 1-5 players) Graphic version of the very popular dice game

BLOCKER

The longer you survive the faster it gets, and
the more your room for manoeuvre decreases.
Five chances to beat the machine with
your twitching fingers

All four games come on one tape—£4.95, inc P&P (UK)
Overseas mail order —£5.75, inc p&p

Willowsoft. The Willows. Eaton Bishop, Hereford, UK

More programs wanted. Your program could
be included in our new releases—with you
receiving good royalties for your efforts.
Please send your tape with documentation to

LYNX SOFTWARE
FROM BUS-TECH

ZOMBIE PANIC by A Millar £4.50
Trapped! With no way out—but there

BUS-TECH.

BATTLE BRICK by R Gordon £4.50
An old favourite—destroy the wall

1s a way to save your life! Lure the
Zombies into the pits—seems simple
but it isn't.[ ]

LYNX MUNCHER by R Gordon
£4.50

A Basic Pac-Man style of game. Move
around the maze but beware the
ghost that shares the passageways.[ |

STARSHIP ORION by Paul Nixon
£4.50

Save the Earth, challenge the aliens
in Space with your main screen and
target radar—but keep your eye on
your oxygen supply. This program
makes very good use of the graphics
facilities.[

DEATHBALL by A Miller £5.50
This game has two levels of play.
Level 1 —you are contained in a large
square, but two deadly balls bounce
off the walls and contact cesis a life.
Level 2—the Deathballs bounce
within the large square, but you are
conhned in the small square and the
Deathballs can enter your square
unhindered [ |

with a bat and ball. Enjoyed by all
ages this program is enhanced by
sound.

3-D MAZE by R Gordon £5.50
You find yourself within a maze
whose corridors are shown in 3-D per-
spective. Assistance can be gained by
using the map only three times, or run
the risk of being lost forever[ |

HELPLINE by M Draper £6.95

An educational programme, designed
to aid schoolchildren in mathematics.
Includes metric conversions, areas,
volumes, trigonometry, etc.[ ]

All prices include p&p
and postal orders to:

BUS-TECH,

19 LANDPORT TERRACE,
PORTSMOUTH,

HANTS PO1 2BG

pleane tick the boxes for programe w

your name and address (please add 50p p&p outside UK). Please send cheques

Included FREE with each order
are two short utilities which will
assist any would-be games
programmers.

1—-KEY gives direct access to
arrow keys.

2—GP1 allows smooth and fine
movement of a small graphic
shape.

Both these utilities can be used
within either Basic or Machine
Code programmes.

antad and fillin
DELIVERY
GUARANTEED
WITHIN 14 DAYS
FROM RECEIPT
OF ORDER
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'USERGROUPS |

NILWUE

The National Independent Lynx
User Group (NILUG) is run by
Robert Poate. Robert’s aim is to
provide detailed information about
the Lynx, through the NILUG News-
letter. At present he is compiling a
beginner’s guide to machine code,
and simultaneously working on the
production of software for the
Lynx. NILUG's address is 53 Kings-
wood Avenue, Sanderstead, South
Croydon, Surrey CR2 9DQ.

Robert Poate writes: One of the prob-
lems [ have found with the Lynx is that
the INPUT statement doesn't give me the
facilities that [ want.

Firstly I want to be able to accept a
naked RETURN or to accept data. The
Lynzx allows you to take RETURN (using
GETS$) or data (using INPUT) but not both.
Secondly [ want to be able to edit data. If a
user enters data that fails a validation test I
want to be able to give him the chance to
edit the data and have another try. Thirdly
I want to be able to restrict the amount of
data that user may enter. The normal
INPUT statement permits 240 characters
even though the longest string you may
have 1s only 127 characters long. &
wayward user typing madly across the
screen can ruin an artistic screen layout.
Finally I want to be able to prevent single
key entry during INPUT.

Solution

What follows is my solution to the
problem. Basically it is a small machine
code routine which is slipped between
the line input routine and the code to
process INPUT. It puts G$ up onto the
screen and allows a user to edit it. It fools
INPUT if the user presses just RETURN.
You can set the number of characters a
user may type and 1t prevents single key
entry.

The formal parameters look a little
intimudating but they are all quite straight
forward. First of all you define the prompt
P$. Then it you wish to edlt text you define
G$, otherwise G$="". Then you invoke
the procedure which will set up G$. The
formal parameters are as follows: —
PROC GEN EDIT (n,i,P.p,W,w.b.d)
where n is the number of characters
permitted; 1 1s a true/false flag to indicate
if a naked RETURN is permitted:; Pp are
the co-ordinates for the prompt; W,w are
the top left-hand co-ordinates for the input

window; b,d are the breadth and depth of
the window in characters; G$ is the output
text.

I have found that it is a good idea to set
the number of characters one larger than
you need. This gives space for the cursor.
Make the window size at least two
characters bigger than the number of
characters permitted. This allows for the
INPUT prompt (?)and the following space.

The following program demonstrates
the use of GEN.EDIT. It allows you to type
in some text and then edit it.

1660 CCRE CD o IE FO 90 47 FS CD
EF 10 ES BC 5T E1 Ft RS Co
ES 21 00 0D 22 00 50 E1 C9

119 FROTECT ©

129 DIM G$i40) ,F&(20)

120 VOU 1.BLACK, 2, YELLOW, 4, 2, GREEN

140 LET Gs=""

1S4 LET F$="ENTER SOMETHING "

160 FROC GEN. INPUT (20.0,3.55.70.55,12.2)
170 LET P$="NOW EDIT IT *
18 PROT GEN. INFUT (20,1,
190 FAPER YELLOW

206G FRINT @ 3,200:"6G% IS NOW ““:G$:" "
210 END

220 REM

2370 REM chrs,CR,Prompt,Wind,Br ,Depth
24 DEFFPROC GEN. INPUT(n,i,P,p,W,w,b.d)
250 PRINT & P,piCHRS (13) :P3;CHR$ (18} ;
2560 WINDOW W.D4Z+W, w.w+1Oxd

70 VDU 2%

280 FOR I=1 TO o

230 YDy 0,31

TO0 NEXT I

Tio VDU 23

II0 FOR I=1 TO LEN(G%)

ety POKE YSFFF+1,ASC{MIDS(G$,.1.1))
T40 NEXT I

IS0 FCEE ASFFF+1,3G00D

T4H0 DFOKE LETEBC.LCTN(100)

T70 FOFE LCTN(LIOOY+4,n

T30 INFUT G%

L100,70,100,12,2)

TR0 FOFE LTTNLOG) +4, 2400
400 IF PEEE (25000} = l THEN GOTO 270
410 IF PEEK (%60 G THEM LET G$=""

470 WINDOW Z.1273.
40 ENDPROC

UK. membership of NILUG is £9.00 per
year and overseas membership is £12.00
per year. Please let me know whether you
want to start with issue 1 or 2. If you prefer
send £1.50 for a sample issue.

S.245

Routine to
clear the screen

The ROM routine shown on page 13 of
Lynx User ] is an example of how to
clear the screen. The following routine
is necessary to CALL it successtully:

3E 20 LD A, 20

D3 80 OUT (80H),A
3E23 LD A, 23

21 00 Co LD HL, 0Co00H
16 00 LDD.0
CDCF08 CALL 08CFH
D3 8@ OUT (80H),A
C9 RET

Saving variables
(continued)

In Lynx User I (page 6, Saving Vari-
ables), we suggested that you RUN
1020 to save your program. We should
have said GOTO 1020. Our original
suggestion would delete all your vari-
ables before saving them.

Call @—all

is not lost

In the short item Resetting after a Crash
(Lynx User 1, page 6) we stated that
CALL @ would cause Basic and
machine code programs to be lost.

CALL @ resets much of the machine’s
operating system, but does not erase
memory. So Mr Walton's suggestion (Is
there Life after NEW?, Lynx User I,
page 7) will also restore programs
apparently lost through the use of
CALL 0, and will keep machine code
completely intact.

48K or 96K ?

Information given in this issue of
Lynx User refers to both 48K and 96K
machines unless otherwise, stated.

SCOTTISH CLUB

The Edinburgh Home Computing Club
meets at the Claremont Hotel, Claremont
Crescent, Edinburgh at 7.30pm on the

second, third and fourth Wednesday of.

each month. Lynx owners who would be
interested in starting a user group within
the EHCC should phone Neil Grubb on
031-667 6286 after 6pm.

Neil is sure that there are many Edin-
burgh Lynx users locking for an cpportu-
nity to share ideas and software.

Both Neil, who is the 80-member club'’s
treasurer and assistant secretary, and John
Palmer, the chairman, own Lynxes and
are very pleased with their machines.

LYNX USER

Published by: Camputers plc, 33a
Bridge Street, Cambridge CB2 1UW
Produced by: Lang Communications
Editorial enquiries: Lynx User, 33a
Bridge Street, Cambridge CB2 1UW
Advertising enquiries: 01-582 5128
Back issues of Lynx User can be
obtained by sending an s.a.e., plus a
cheque or P.O. for £1, to the publisher,
Cheques should be made payable to
Camputers plc.

Views expressed in this publication are
not necessarily those of the publisher.
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LYNX 96K memory map

<> ADDRESSABLE MEMORY SUBDIVIDED INTO 8K SEGMENTS IN EACH BANK <Y | PHYSICAL
, , : . : SIZE OF
BANK: [ gk | 8k 1 sk | 8k 1 8K E 8K I 8K | 8K MEMORY
| IADDITIONAL' | | ! | EXTERNAL
0 ROM | | ROW 1t | ROM (4K) | | | I | Rom 20K
| (A | (AL (Bl (Bl (A1 A (B
] 4%, G J ? i 1
, 7
- USER RAM > e
—ee b~ / //(/ //V /_/‘1_ | ! : I
| //// y _:7’"'__ I S S T | - | -
o, /ié/?/f///%(/ /% : | BLUE | RED | L6k
B N A 67 ® 1 a  a  m L e
! L ! | ALTERNATE | GREEN |
T ///// // | | GREEN | | 16K
] NN e w1 e L)
0000-1FFF | 2000-3FFF | 4000 SFFF | 6000-7FFF | 8000-BFFF | AQ0-8FFF : COPO-DFFF : EQOO-FFFF *PROVIDED
HEX I | 1 ! ' ! | ; ( FOR BUT )
ADDRESSES . | » l e ' N |  \nor ITTED
4 Y Y Y
{A) (?) (A) (B)
- »

Shaaed area (0000-5FFF) 1s masked out by ROM.
The 24K of USER RAM thus “"hidden” can be
used via EXT commands provided.

Contrary to any previous documentation, the video memory map in Bank 2 shows the correct layout for 48K and 96K Lynxes.

Note: A and B {in brackets) show where addresses are reflected, that is:
(A) appears twice. at addresses QO@®-3FFF and 8000-BFFF;
(B) appears twice, at addresses 4000-7FFF and COQQ-FFFF.

SOFTWARE EXTRA ...

Level 9 Computing are about to release a
new adventure game called Snowball, to
complement Dungeon Adventure,
Colossal Adventure and Adventure
Quest ... Maincomp are advertising
Battle of Britain, a textual game from
which part of the proceeds are being put
towards an RAF charity . .. Camsoft are
soon to launch Dambusters, Connect 4,
Invaders, 3D Monster Craze and Hang-
man upon an unsuspecting world . . . also
new from Camsoft is Lynx Music
Master, which allows every Lynx owner
to compose melodies without the need to
understand musical theory . . . Yupesofts
are selling a Sprite Graphics package and
a Disassembler, but the latter seems tobe
far from bug-free ... Quazar are also
advertising a Disassembler and their own
version of Othello, entitled Reversals . . .
Laurie Shields Software have compiled
an Editor/Assembler/Debugger, yours
for £22.50 including manual and cas-
sette . . . Harvestsoft are selling a version
of King Solomon's Mines . . . Bambysoft,
based in the Shetlands, have sent us two
games for children under 10— Treasure
Island and Rocketman ... Lionsoft are a
new software house based in Somerset
who have compiled a list of 12 games
including Poker, Patience, Hangman and
Anagrams—all of them should be on the
market soon ... Games from Bus-Tech,
Gemsoft, Willowsoft, Quazar and Level
9 Computing are all described in detail in
advertisements elsewhere in thisissue . . .
Language-learning Courses to be run on
the Lynx will soon be available through
Camsoft . . . did someone say there wasn't
any software for the Lynx?

NE

WIN 10 FREE GAMES

1
I
|

The popular press has convinced itself that all computer games are devised and
written by a handful of nine-year-olds ‘somewhere up North’, and that each of them
makes enough money to repay the National Debt overnight. It's arrant nonsense, of
course, but, as the hacks say, ‘why let the facts stand in the way of a good story?’".

The truth is that computer games are written by all sorts of people, and that many
programmers are amateurs who simply aim to cover the cost of their hobby by selling
their output through the post.

To enter our competition, you don't even have to be a programmer, but you do need
to have some kind of idea about the ways in which computer games work.

We are offering 10 FREE CAMSOFT GAMES to the entrant who comes up with
the best idea or scenario for a computer game. Five free Camsoft games will be
awarded to each of the two best runners-up.

Each entrant is allowed to submit three ideas. Each idea should be fully described
on a single side of A4 paper, with details of scoring, levels and objectives. The games
may be of the ‘arcade’, ‘adventure’ or educational variety.

What the judges are looking for is originality —there is no point in sending us
versions of Space Invaders or Pacman, because we've seen all that before. Fresh,
original ideas are what we are searching for.

It the ideas are strong enough, Camsoft will undertake to market the winning
entries commercially. Your copyright on the game will not be infringed if you are a
winner.

So, remember that we are not looking for programs, simply ideas. Each idea should
be written on a single sheet of A4 paper. The maximum number of entries per person
is three. The entries will not be valid unless they are accompanied by the coupon
below.

Closing date for the competition is December 1, 1983.

Send your entries to ‘Ideas’, Camsoft, 33A Bridge Street, Cambridge CB2 1UW.

I want to win 10 FREE GAMES from Camsoft.
I enclose my idea/s for the competition.

Name




