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LYNX FLIGHT SIMULATOR
Machine code pragram for the 48K/96 LYNX,
Realistic ~-- many features -- 3 Alrports
15 Beacons -- Joystick option -- Plus --
Flight manual with maps,and full details.
Cheques or POs for £8.50 (£9.00 abroad) to

LCS
21 Manltoba Close
Blackburn, Lancs. BB2 70R.
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EDITOR @ ASSEMBLER ® DEBUGGER

A COMPLETE PACKAGE FOR WRITING &
DEBUGGING Z80 MACHINE CODE
PROGRAMS ON THE LYNX C/W MANUAL

LYNX CASSETTE LUG PRICE) £17.50
LYNX DOS £27.50

From LAURIE SHIELDS SOFTWARE
151, LONGEDGE LANE,
WINGERWORTH,
CHESTERFIELD,
$42 6PR.
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Well at long last here Is the second Issue of
LUG magazine. I must apologise for the delay In
producing this issue, I had intended to get this one
out before Christmas B4, but as usual the best laid
plans of mice and men etc... One of the problems vas
that the word processor disc lost a good part of Its
oxidel! It was rather ancient dated Digltal Research
197911 For your interest, I thought I‘'d mention on
what equipment I use to put the magazine together.
Firstly the computer Is an ALPHATRONIC which has
twin disk drives as part of (ts make-up. It uses an
8085 processor and runs CP/M, the word-processor
package (s one called LEXICOM/2 which is generally
gquite user friendly but on occasion does CRASH,
ouch!! This was loaned to me by another LYNX owner
vho also obtained his LYNX, Xmas ‘82,

The printer was obtalned at an suction and is a
NEWBLRY DATA machine Model no 8920, It was obtained
for a fraction of Its normal cost le £350, they are
normally £1700!! To give an idea of the way it Is
made, the print head Is driven by a power grip belt
running from a 1/4 HP motor!) It is very noisy and
shakes the floor but it does print in letter quality
at the rate of 200 characters per second!! However
enough said, there is far more important news.

The remains of CAMPUTERS have been bought up by
a new company called:-

ANSTON TECHNOLOBY LTD.

The iIntention Is to continue with the
development of ~ the 128K and upwards to 256K and to
alm this at the business market, in particular at
the markets that require good graphic capability,
for example at CAD/CAM applications. I am sure that
I speak for every owner of the LYNX that we wish
them every success and hope that this time they are
more successful in their venture.

I must point out that there wvere a few blunders
in the first Issue: 1) CHR4(13) or 80D Is of course
carriage return only and not CR plus line feed in
the ASCII table. While we are again on the topic of
printers, a member has passed through all the LYNX
upgrades, 48K-96K-128K and he bought a SEIKOSHA 250,
which was compatible with the 4BK/96K but is now
incompatible with the 128K, this Is set for the
EPSON FXB0I! Thus he finds that the VPRINT facility
Is wuseless as the printer throws out garbage! The
printer routines In the LYNX should have been set
for standard ASCII codes with detalils on how to
patch or configure for other codes. He is not alone
vith this problem as another owner with a CP80,
vishes to use the VPRINT command for colour
separation with applications in the printing trades.
If the new company wants to reach this type of
market, then they must correct the printer routines,
especially as there are Indications that the FX80 Is
spon to be replaced!! Finally there were typing
errors in PRINTER PATCH 1b, Lines 10 & 11 should
read; 10 POKE &61BD,4 and 11 POKE Bb1BF,0.

In this Issue you will find several items of
Interest, namely detalls on the upGRADE system which
will provide an enormous boost to the LYNX no
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mattervhich model you might possess. The principal
concept Is that the LYNX is used as an intelligent
terminal and doesn’t require an enormous memory to
Implement the system. The upGRADE was originally
conceived as a ZB0 second processor option to the
BBC, but now RADE Lid wish to expand the Idea, so
the LYNX will effectively ride on the back of the
BBCI| They already have completed the system for the
NEWBRAIN and have plans for the AMSTRAD, MSX, and
any other “serious” micro. So those of you who are
vorking on the B0 column idea and scrolling, please
hurry up as we could be left behind. I have recelved
four attempts at scrolling, all near but not qulite,
In one, the cursor reaches the bottom of the screen
and then drops off never to be seen againl Another
routine actually scrolls one [inel

The other big article s a beavtilful FILL
routine which will fill ANY enclosed shape on the
screen, However {f there Is a gap it will "leak” out
and flll the remainder of the screenll It is
relocatible and a careful study of the addresses
will show how this can be done. It was sent In by a
LUG member In HOLLAND, a Mr AXEL CLEERMANS who
laboriously wrote It byte by byte as he doesn‘t have
an assembier!!|

Plans are afoot for other hardvare add-ons, a
sideways ROM board to take up to b ROMS plus a
battery backed BK RAM for temporary storage, Another
"goodie” Is a dalsywheel typewriter which will be
fully iInterfaced to the LYNX and having a specially
writien word-processor package built into ROM, to
take advantage of the typewriter's features. Amongst
other features will be the provision for
semi-proportional Justifying, which does make for
more presentable text.

I feel I must make one thing very clear, DO NOT
call up the ROMs directly for any program, although
it might work with your particular version of the
LYNX It most certainly WON'T work vith any other.
This is because to my knowledge there were at [east
4 versions of the 48K, 2 versions of the 96K and of
course 1 version (to date) of the 128K. Use the
pointer/vector table Instead. Those of you who
possess my DATA CARDS will of course realise this
point. The only certain places In the ROMs are the
different colour bank addresses.

Some of you who may have bought their LYNX after
JUNE of this year, are perhaps unaware that
Camputers produced two magazines called LYNX USER.
These contained valuable Information on the Pointer
table and certain ROM locations, as well as
interesting FAST print routines and Memory maps. In
a way they were supplements to the manual which is
supplied with the machine. If anyone would kike
photo-copies of these, I have a limited number
available at £1.00 per Issue, this Is simply to
cover postage and copying costs.

Although (ittle is really finalised yet, it has
been proposed to have our own shov in March in the
vicinity of Birmingham, volunteers are required for
talks, catering, manning the doors etc.

Finally as promised, the next issues of LUG
magazine will, with any luck, be typeset and thus
the quality will be improved.



COMPARISON OF TWO PAC-MAN PROGRAMS: -
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MAZEMAN By ABERSOFT

GOBBLE DE SPOOK By CAMSOFT
The Camsoft qame contains the usual packaging,
excelient. MAZEMAN comes complete with a colourful
cassette Inlay. I tend to favour MAZEMAN because of
the joystick option, making the game more fun to
play but GOBBLE-DE SPDOK is by far a better all
round verston of the arcade original.

Camsoft offers B levels of play, [nvisible saze
option etc while, all MAZEMAN offers is a joystick
option, Neither are slow (though MAZEMAN is slightly
faster) and graphics on both are more than adequate.
Camsoft favour conventional graphics while Abersoft
have what looks (ike a man on a motorbike. Sound on
MAZEMAN is poor but GOBBLE-DE SPOOK has superb sound
effects. I only wish it had a “sound off* option. I
sdy this because the menu screen has sound effects
which don‘t stop until you choose to start the game,
and the sound does get on your nerves after a while.

In conclusion, If you wish to pay the extra, I
would advise GOBBLE-DE SPOOK at £9.90. But don't
ignore MAZEMAN at £4.95 it Is well worth
considering.

A.T. Stanfleld,

DUNGEON ADVENTURE by LEVEL 9
Ctl!!!Qtiltli-l!ttlb.htnlt.l

All LYNX owners should have heard of Level 9 by
now, and |[f you have’nt already tried one of their
adventures, have a go at this one. I have all the
Level 9 adventures, but this one is definitely my
favour!te,

The Demon lord is dead, but his treasures |[ve
on. You, the intrepid hero are sent to recover hils
treasure, To recover his treasure you will come
across about 100 puzzles, some of which are near
Impossible. This game has about 200 locations and
700 messages to add to the 100 puzzles. A huge game,
and a bargain at £9.90,

A.T. Stanfield.

LOGICHESS from CAMSOFT
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The Interesting feature of this chess program is
the method of establishing the level of play. You
specify the time the program is to take aver its
first 40 moves. No more 2 hour walts for the
computers next move ! Your own moves are not subject
to any time limit,

This 1Is quite a friendly program, |f you regret
a move when you see the computers reply, you have
the option ta go back and change {t. The program
will recommend a move to you on request, or take
over and play your position far you. During the
anaysis the move under consideration is displayed,
together with Its evaluation and the depth of
analysis (which is contralled by the time limit you
set). You can force an immediate move if you get
tired of walting. Positions can be set up or altered
using the editor. At the end of the game, a [isting
of the moves Is avalilable, One point to note is that
castleing requires the letter O, not zero as shown
In the leaflet,

Playing strength is considerable, I have yet to
beat LOGICHESS at anything over the S5 minutes level
{my strength Is average club standard). However at
very restricted levels some rather blzarre moves can
be encountered. In particular the program seems
rather prone to pushing its Queen and Rooks forward
into vulnerable positions too early in the game,
This of course highiights the weakness of any
computer chess program, |.e. a lack of strategic
dwareness. An entertalning vay to see this is to let
the program play both sides whence some most strange
pasitions can result, So, if you want to improve
your game, find an experienced human apponent,
However, as an occasional sparring partner to keep
the wits sharp then LOGICHESS Is ta be thoroughly
recommended.

A L SHAW,

ROADER by FL software
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This Is a straightforvard racing game where you
compete against the clock. Personally I would have
preferred to race against other cars. However this

Is a good version of the original roadrace game. The
scrolling is superb and flicker free, and 3
different speed settings are avallable. The game has
4 controls, left, right, accelerate and decelerate.
The main aim (s to complete 50 laps in the fastest
possible time,

Occasional fuel pumps allow you to refuel if
you‘re running low. I found this game too easy after
a While and rather repetitous but It Is still
definitely worth £5.95, The one amazing feature was
the speed of writing on the screen, blink and you'll
miss It. If your budget is limited try ROADER.

A.T. Stanfleld.
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FLOYDS BANK by ROMIK software
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Floyds -Bank MLOADed In about 50 seconds using
TAPE 3. Once loaded a title page Is displayed
showing a score for each of the 9 levels. You piay
the part of a bank robber and you control him with
the cursor keys.

On playing the game a quick and crisp display
appears along with some very good sound effects.

All that’s Involved Is getting your bank robber
through 4 stages of the banks defence system. The
first stage requires you to get from the door on the
right to the door on the left without having a mine
exploding to close to you, other stages have
randomly changing mazes, collecting valuable keys
and finally escaping from robots and trying to find
ex|ts,

To conclude this game Is good with an average
display and some very good sound effects. A joystick
option and a hold facllity would have Improved
playabillty, Expensive at just under £10, value for
money 7/10.

P.Taylar.



FENGO by PLAY IT software

(R R R R R R A R R R

This is the follow up game to a superb version
of “CENTIPEDE® for the 48K or 96K LYNX.

PENGO consists of a penguin, who Is yourself,
blocks of ice, your weapons and defense, and the
aggressors. The object to push the ice blocks over
the monsters and crushing them between other blocks
or the valfs. Unfortunately the monsters can destroy
any block not being pushed, apart from 3 special
diamond filled blocks which are Indestructible. At
the start of a sheet a timer starts counting back to
0, this is the amount of BONUS you will receive when
the sheet Is completed. If the BONUS gets down to 0
then you are passed straight onto the next sheet
without any extra score. Should you manage to push
the three diamond filled blocks together you receive
a large bonus of 1500° Immediately. An extra penguin
is galned every 10000 points. As an added treat, if
a wall is "PUSHED" while a monster Is on the wall,
it will be stunned for a couple of seconds, allowing
escape from a dodgy situation,

For a micro with MULTICOLOUR SPRITES, SOUND CHIP
& 16 COLOURS, it would be good. For the LYNX, Gary
Howland has excelled himself, Large, multicolour

poly-sprites {the penguin walks, etc), constant
sound, i.e. as well as explosion sounds, a tune
plays all the time the game is belng played. The
format or layout of the game is similar to

“CENTIPEDE" In that once loaded a title screen swaps
vwith @ HIGH-SCORE sheet, with room for 10 names,
until the game is played by pressing “PUSH". Again,
as In “"CENTIPEDE®, multicolour writing has been used
but this time in an ITALIC style,

The title screen describes the controls which
are as follows:-
Q....UP
A....DOWN
¢..0oLEFT
»....RIGHT
SPACE. .. .PUSH

also (ESC) aborts the game but It was not documented
in my (one of the first few out) copy.

As would be excpecied in a place where ICE is
about, white, cyan and blue have been used well to
produce a *COLD" scenario. In the cassetie version I
have, a "FREEZE GAME® (please excuse the pun) option
has not been included, but apparently one is to be
added. I have the WHS computer-cassette recorder and
"PENGD” loaded flrst time at TAPE 0 & TAPE 5,

USE OF GRAPHICS 9

DIGGERMAN from GEM SOF TWARE
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It Is becoming more evident that program writers
are beginning to get to grips with the intricacies

of “driving® the LYNX. There are few people who
although maybe familiar with m/c writing, are
Capable of handling efficiently multipage switching
In thelr programs. Such an example Is the (atest
release  from GEM software, called DIGGERMAN,
‘Although the idea of the game has been available in
various faorms for other micros, it has not been
written until now for the LYNX. The idea is that a
‘man® figure must climb varlous ladders and dig
holes to trap and kill off different "nasties” by

hitting them on the head with his spadel

There are 3 levels of difficulty, choice of
keyboard or Joystick and a GEM feature of presetting
the volume Jlevel before one starts. It is a very
addictive game and the graphics quality is of a very
high standard, with “sprites” being generated for
the “man" and “nasties”. This latter aspect
illustrates that the LYNX Is capable achieving
superb screen graphics with careful programming. For
keyboard use the arrow keys are used to move the
“man” {eft, right, up and down with the space bar to

vield his spade. Two types of “nasties”™ are
produced, the “shy" ones coloured green and the
aggressive wvariety coloured magenta, who chase you

If you are unsuccessful In killing them when they
are at the green stage, both types will kill you if
you are caught or even touch them so beware! With
the speed of the game, I strongly suggest you use a
joystick, as the game gets increasingly more chaotic
a8s you progress through the several screens, each
one having more “nasties” than the previous one, As

usual a tune plays at the beginning which in splte
of the low level produced by the LYNX is guite
musical to listen to. Overall I can strongly
recommend this game to all you "arcadies” and
therefore avard it 9/10,

R B JONES.

USE OF SOUND 8

PLAYABILTY 10

VALUE FOR MONEY 7
G.Hindle,
NB. All material published in the LYNX USER GROUP
(LUG) magazine is copyright f(c) and may not be
copied, or reproduced In any way whatsoever without

prior consent of elther the Publisher or original
author of any such published materlal. Although
every effort is made that the material published is
valid, no responsibility Is accepted for errors in
printing or Interpretation of the sald material. Any
views expressed in the magazine are not necessarily
those of the publisher.

QUACMAN from QUAZAR COMPUTING
LA R L R R R R R R N R N

This Is another version of that ever popular
game PACMAN, where this one Is perhaps slightly
different Is in the size of the characters, making
it ideal for children, they are kingsize! Tt was
written by one of our Norwegian members, H.Heggelund
and Is a program which is part BASIC and part m/c.
It is LOADed at TAPE 0 and does take a minute or two
to load, perhaps future coples could be recorded at
TAPE 3, It Is falrly easy to play and does support
both keyboard and joystick control and 3 levels of
difficulty to choose from. The game Is recorded on
both sides, normal phase on side 1 and reversed
phase on side 2, so most cassetie recorders are
catered for. It is graphicaily quite good using
protection for the grid, although because of the
character size, when the beasties get you, there are
fragments left remaining on the screen before a new
screen is set up. Recommended 7/10,
R B JOMES,



EFFICIENT BASIC - Timing tests
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Continuing the theme of efficient, readable LYNX
BASIC started by Colin Clayman in LUG issue 1, I
performed a set of comparitive timing tests on 96K
LYNX BASIC constructs. Using my diglital watch's
stopwatch facllity, I timed FOR loops of (in most
cases) several thousand iterations, containing only
the construct under test.

100 FOR J=0 TD 999

110 (CONSTRUCT>

120 NEXT J
each construct I took 3 timings, averaged them,
and then subtracted the average of the 3 timings of
the empty FOR loop (ie with the construct replaced
by REM) for the same number of iterations. Since
this subtraction should also have eliminated my
reaction time on wsing the stopwatch, I was left
vith a timing for the iterations of the construct
alone, which I then normalized by multiplication to
a time for 1000 iterations. The results can also be
interpreted as approximate timings in milliseconds,
per construct.

To compare & simple, parameter-less procedure
with its equivalant labelled and unlabelled
subroutines, I defined an empty procedure/subroutine
placed immediately after the FOR loop. In the memary
tests I stored/retrieved the value 255, which takes
two bytes of data store using ISTORE (integer store
function) but & bDbytes using STORE (read number
storel. Here are my results,for 1000 [terations:-
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For

| FUNCTION | TIME | FUNCTION | TIME |
....Ql.Q‘..!'.l..tl......l......Q...l...l.l..'..t..
| PROC I | 0.65 | LET I=PEEK(J) | 3.2 |
| GOSUB LABEL I | 0.77 | I=PEEK(40000) | 3.2

| GOSUB 130 | 1.2 | I=DPEEK(40000) | 3.0 |
| POKE 40000,255 | 1.7 | EXT FETCH {,I | 2.7 |
| DPOKE 40000,255 | 1.7 | (integer) |

| EXT ISTORE 1,255 | 1.6 | EXT FETCH t,R | 1.1 |
| EXT STORE 1,255 | 1.4 | (real) I |
| LET I=PEEK(0) | 2.7 | I |
LA A R A R R R R R R N R N R R R N T R Y TR Y]

Some useful conclusions can be drawn using these
results:-

1. Since PROC is 16% faster than GOSUB LABEL and
takes 1 byte fewer to call, always use procedures
in LYNX BASIC.

2. DPOKE and OPEEK take about the same time per call
as POKE and PEEK,so they move data twice as fast.

3. A lot more integers than real numbers can he
stored In the data store, but the penalty is that
they take 2.5 times as long to retrieve; even so,

the time is comparable to PEEK/POKE aor
DPEEK/DPOKE. STORE/FETCH of real numbers are the
fastest memory accesses and should therefore be

used whenever moderate amounts of data are being
manlpulated,

One further tlp, not from these timing's but
because I have seen it “disobeyed” so often, always
use ENDPROC rather than GOTO <ENDPROC |[ine number),
and END rather than GOTO <END line number>. The LYNX
does not object to several ENDPROCS/ENDs per
procedure/program, but simply executes the first
instance it encounters. C.Mathews.

SOUND and how It can be used
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To use the SOUND command the user must first
program into memory the waveform of the sound to be
produced. At the GSOUND address, a delay tells the
computer (BASIC interpreter) to output the values (&
bit) from the specified address onwards to the
Digital-Analogue converter with a specified delay
between ouputs, until it reaches a value of 0. There
are three ways how it can be used, the third being a
combination of the first two.

The first is by wusing, as an example a
triangular waveform, generated by the computer. This
is actually a square wave, as the output is held at
the previous value until another is output. This
waveform is of constant frequency dependent on the
value of the delay as specified in the SOUND
command. But the amplitude is varied for different
effects such as in the exampie belovw, where the note
vill fade away.

100 FOR A=63 TO { STEP -0.1
110 POKE &94EC-A%20,1

120 POKE &b4ED-A20,INT(A)
130 NEXT A

140 POKE &94CC,0

As It is above it would produce a fading tone,
but it would be very short, unless very long delays
were used. This program sets the volume level (63 to
1) into memary with a 0 to specify the end.

This programs the SOUND into the memory starting
at 49000 and ending at &94CC. (ry experimenting with
various delays (I suggest below 2000). This produces
quite a pleasant sound but it does use over 1K of
memary,

The second method [s to create a new wvaveform
such as a square, sine or sawtooth vaveform. In the
example below I have used a sawtooth wave. Here I
have vused values from 1 to 64 and each “tooth” takes
up 7 bytes. In reality the wave is not evenly sloped
but instead Is stepped, this shows that the more
bytes wused for 3 cycle the more nearly perfect the
vaveform generated, The program below will program
200 cycles of the waveform into memory starting at
£9000.

100 FOR A=0 TO 1400

110 POKE &9000+A,(A MOD 7)R10+1
120 NEXT A

130 POKE &9579,0

This method does use more memary and when the
sound Is programmed in, It Is a [ittle less flexible
as much lower delay values have to be wused
(something like 1 to 50) as otherwise you hear each
step as vell as the whole wave,

More complex sounds can be created using this
methad by altering the frequency, and [n combination
with the first program, by altering the amplitude of
the waveform.

Simeon Warner.



ADVERTISEMENT FEATURE
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THE upGRADE

The upGRADE is a small unit designed not only to enhance the performance of your LYNX but to give you
many features that have previously not been avallable. It consists of a ZB0 second processor, b4K of RAM, 3
floppy disk controller and a unique expansion bus allowing further expansion of the system to meet your
requirements exactly.

The addition of a second processor releases your computer’'s main processor and memory from many of Its
current tasks allowing It to concentrate on the screen handling and some of the input/output tasks. With two
processors and the addition of more memory the system becomes more poverful and potentially faster. The
UPGRADE retains all of your computer’s graphic capabilities. In fact, because of the upGRADE's additional
RAM these capabilities may be considerably enhanced.

The upGRADE comeunicates with your LYNX by means of the serial interface, this being the only
requirement that the upGRADE makes of your LYNX. A small machine code program is then loaded into your LYNX
(will be in ROM) and when this program is run, control is passed to the upGRADE. You can then simply flip
between the upGRADE's pperating system and your computer's system,

SPECIFICATIONS
Processor....ovuevvnvecrnnsaenrt ZB80A running at 4Mhz.
MBMOPY . vovvvnnnennisnisnasnaecast ORBK RAM (fully expandable)
Operating System.......c.ooviunny ¢ CP/M 2.2
Keyboard. ..o vvsvvniuisnnvrsine i ¢ Uses LYNX's own.
Screen resolution. . ..ocvvinvenine : Uses LYNX's own.
Disk drives supported............: 40 or 80 Track, Single or Double density, 5.257 or 3.5" Disk drives
can be shared with host computer if host has a drive controller.
Disk Drive Capacity..............: Will vary depending on the disk drives used. (Example; 80 track
DD/DS gives BOOK when formatted.
INTEFEACES. « oo sns v wwa simin wiwn wae : One Serial I/0 channel operating at 9600 Baud,
EXPANSIONS, . .vvunvuvnnnrinnnirans : Include;-
Dual RS-232 Serial I/D
Dual B bit Programmable Parallel Interface.
IEEE-488 GPIB controller.
RAM expansions in blocks of 64K or 192K to @ maximum of one
Megabyte.
Standard Centronics Interface.
Prototyping boards for users own projects.
Real time clock with battery back-up.
Power requirement................: 240V AC,
LYNX requirement...........0000 ,.: Serlal Interfacing with handshake (design In this issue by RADE

Ltd). Full scrolling to run on any LYNX model. BO column screen.
Plus conversion of certain keyboard CONTROL codes for CP/M use.
Please note that It is planned that instead of running via the serial port that it will be possible to
operate the system on the LYNX's parallel bus and thereby 1o have full dual processor power.

FLOPPY DISK CONTROLLER

Unllke other Z80 second processors, the upGRADE Is supplied with a powerful floppy disk drive controller
as standard. This works In conjunction with your computer’'s drive controller 1f you have one fitted, or
provides you with one If you don’t| Connection is easy, simply plug your disk drives into the port on the
back of the UpGRADE. The upGRADE's floppy disk drive controller Is capable of handling up to four 5.25° or
3,5 disk drives. These can be elther 40 or B0 track drives, and either single or double sided. The UpGRADE
will wvork with all of the common makes of floppy disk drives giving you the choice of which drives to
acquire or the ability to use your existing drives.

Disks can be formatted In elther single or double density mode giving increases in both capacity and
disk access speed. For example a double-sided, B0 track disk will hold BOOK of data (over 800,000
characters) after formatting.

EXPANSION

The UpGRADE has been designed with expansion options bullt in. It features a unique expansion BUS
allowing further option cards to be added quickly and easily by simply plugging them into the expanslon BUS
inside the case of the upGRADE. There is room inside the case of the unit to plug in one extra option card
at any one time. If you wish to permanently expand your system further, a larger case |s available to
accommodate up to flve extra boards in addition to the supplied floppy disk controller pcb.

~h-



There are several option boards currently available (with more coming) to provide the following:-

Dual serlal RS232 Interfaces with fully programmable baud rate selection and handshaking allowing the
UpGRADE to communicate with external serial devices such as Printers and Modems using the RS232
standard.

Oual parallel interfaces for connection with devices wusing parallel communications. These may be
configured to the CENTRONICS standard used by most printers.

A CENTRONICS interface that works in addition to youre computer‘s printer interface (if fitted) allowing
you to add a second printer or some other CENTRONICS compatible device.

A cholce of p4K or 192K additional RAM cards, one or several of these can be fitted to provide
additional memory., One or several of these boards may even be vused as a Silicon Disk or RAM Disk, the
software for this being provided.

An IEEE488 option card providing a standard interface to scientific instruments etc.

A Winchester interface that allows the upGRADE to access to up to 110 Megabytes of hard disk storage.
Additional Floppy Disk controllers which can be added to cater for up to sixteen disk drives and even 8°
drives, Each controller will handle up to four floppy disk drives and is preset for either 5.25" (and
J.5%) or B" disk drives,

There are other options boards available for the upGRADE that perform more specific tasks and further
boards are constantly being added to this list,

SOF TWARE

The UpGRADE uses the standard CP/M 2.2 operating system and is not a look-allike that might not be fully
compatible, Because of this, and the widespread acceptance of CP/M as the standard, there are [iterally
thousands of programs avallable for use with an upGRADED LYNX.

Unlike home computers’ operating systems, which are unique to each make of computer, CP/M vas created to
provide a standard working environment for software that is machine Independent - that means that software
wvritten for one CP/M based computer can be run on any other make of computer running under the CP/M system.
For example It means that via the upGRADE, LYNX owners will be able to exchange software with BBC, NEWBRAIN,
AMSTRAD owners possessing the upGRADE unit, |.e. effectively a disk based 'MSX’ type system.

The choice of software that Is avallable seems |Imitless. If you are Interested In using your computer
vithin your busingss there are packages such as WORDSTAR and MAILMERGE from Micropro, DBase II from Ashton
Tate and Supercalc from Sorcim, not to mention the vast range of accounting software and specialised
packages available,

If you are more interested in programming your LYNX then the choice of ianguages cannat be bettered.
Languages such as FORTH, PASCAL, and FORTRAN are all avallable as are various versions of both BASIC and
COBOL. The presentation and documentation of CP/M software reflects the standard demanded by vsers of CP/M.
THE CP/M 2.2 DPERATING SYSTEM

The upGRADE is supplied with the standard CP/M operating system from Digltal Research. CP/M (s the most
popular and widely used operating system for any computer. Its main function is to control all of the
system’s input and output, organising the memary and disk files that programs use.

Also suppllied with the upGRADE are a host of utility programs that allow you to set up the system to
work with your disk drives, printer and modem if you have one. There [s a utility that allows you to
interrogate data on your disks, providing information on flle names and size as well as giving information
on the remaining space on your disks. Another program allows you to move files around from disk to disk and
even computer to computer, while another allows you to format new disks and take copies of complete disks.
One feature of CP/M (s Its facillty to store data within seperate *user areas” on your disks. This gives you
the facility to hide private information or to allocate different user areas to different people. We have
added the facility to access a public area on your disks alloving you to share files with other private user
areas and also to display which user area you are currently working in,

CP/M is also supplied with a line editor and an assembier alloving you to write your own assembly
language programs. There is even a program to assist in debugging programs.,

NB CP/M Is the registered trademark of Digital Research Inc.

THE UPGRADE's “USER PACK" SOFTWARE

There s a speclally commissioned software package also avallable with an upGRADED LYNX. This software
has been specially configured to take full advantage of the power and capacity of the upGRADE. Chrlstened
GRADE ONE it provides an extensive bundle of software Ideal for most appllications. There is a complete Word
Processor, a Database and a Spreadsheet allowing full "what if ?° style predictions to be made, using
calcuiator style commands. There [s also a mailing system allowing.data to be merged with a letter generated
using the wordprocessor. All of this software has been specially designed with particular emphasis being
placed on both uvser friendliness and performance. The programs all use similar English |anguage commands,
éliminating the need to Ilearn different commands for the different programs. To further enhance this
software “bundie” and to help you to get the most from the upGRADE system there is also a COS COBOL compller
and a Forms Generator. Together these two programs allov you to write and complle COBOL programs; the Farms
Generator allowing you to design screen layouls and to incorporate them into your programs.




FILL ROUTINE

B By my B M A W N N W NN

It has already been said {hat the LYNX has & tremendous graphic potential, and indeed {t: dot
resolution/colour ratio is still unsurpassed among its competitors, Howaver 3s usual, with the LYNX, this
capability is completely underexpioited by software writers., The single serious published attempt to greatly
enhance the LYNX's graphics was Chris Cytera's XOR drawing program (NILUG,vol1l,no5).

One really Important utility not supported by the LYNX is & FILL routine. Camputer‘s claim that such a
routine is wseless once you have the EXTCIRCLE, EXTTRIANGLE, and EXTCLW commands is obviously unjustified,
and at any rate it doesn’t cure the problem for 48K owners. The machine code program provides a FILL
routine. Apart from speed, it has some nice features: you will be able to fill any closed shape, drawn in
any colour(s) using any normal or patterned colours,

Now for a few remarks:

The patterned colours are produced by alternating the INK and PAPER colours for any pair of two adjacent

pixels, 5o to specify the wanted colours, just use the INK and PAPER statements.

If both colours are the same, you will get & pure colour. Homogeneous new colours can be produced by using

two light normal colours, such as white and yellow or white and green,

GRAPHICS SOFTWARE: A MACHINE CODE FILLING PROGRAM
NB. You can onlyfill on black paper,.

1) The speed of the program depends on the length of the moving front end and not on the area to be fllled.
(Please watch the fill within the “DEMD* program). PROTECT can be used in the normal way to improve the
speed.

2) The program tests for the ESCape key, so that you can stop the fill when things go wrong. (eg wWhen you
have an un-enclosed area). When you ESCape, the INK |s set to GREEN, PAPER to BLACK and PROTECT to 0.

3) Enter the machine code via the MONitor. It has been written for a 96K LYNX, but relocation should not be
2 probfem if you change the few relevant addresses, To be able to use the program from BASIC, you need
to DPOKE one of the USER execution addresses with the start address of the program. For example, DPOKE
86270,4A000 will direct USER 0 to the program as It stands. The argument is the start point for the
filling routine. It must of course be within the shape you want to fill. Due to the fact that USER only
accepts a single argument, you have to use the following syntax;- (x co-ordinate + 256 ¥ y co-ordinate).
See "DEMO" program,

4) For more information about the algorithm, have a look at the excellent * Advanced programming techniques
for the BBC micro® published by Addison-Wesley).

Ed. Sorry about this, but we don’t have an advanced book for the LYNX !

Part of my program has been stolen from XOR drawing, but I hope Chris won't get too angry!

5} Lastly I'm far from being an expert machine code programmer, as I‘'m certain this program could be much

* improved on for speed and compactness. Any offers?

“DEMO” progras

100 CLS 370 DRAW 130,95 b40 PROTECT CYAN

110 WInDOW 0,125,5,200 JB0 MOVE 120,105 650 FOR 5=b8 TD 1BB STEP 120

120 PROC message 390 DRAW 130,95 bb0  MOVE §,128

130 PROTECT CYAN 400 INK 7 670  FOR 2=0 TO (36087)+(180X(5=188)) §
140 DPOKE #6270, bFBOD 410 WOVE 120,70 TEP 20

150 EXT CIRCLE .0,70,100,30 420 DRAV 120,95 680 LET X=5+COS(RAD(a))¥a/4d
160 INK 0 430 MOVE 130,70 b90 LET Y=128+5IN(RAD(2))¥a/40
170 WOVE 100,95 440 DRAW 130,95 700 DRAW X, Y

180 DRAW 100,105 450 WOVE 120,105 710 NEXT a

190 INK 7 460 DRAY 120,130 720 NEXT §

200 MOYVE 100,95 470 MOVE 130,108 730 PROTECT 0

210 DRAW 150,95 480 DRAW 130,130 740 VDU 1,5,2,6

220 MOYE 100,105 490 PROTECT YELLOW 750 LET P=USERO(b44250E130)

230 DRAV 150,105 500 MOYE 35,5 760 YOU 1,4,2,0

240 EXT CIRCLE 0,180,100,30 510 DRA¥ 215,5 770 PROC message

250 INK 0 520 DRAW 215,195 780 PROTECT YELLOW

260 MOVE 150,95 530 DRAV 35, 195 790 FOR Q=3b TO 40 STEP 4

270 DRAW 150,105 540 DRAW 35,5 800  MOVE 128,128

280 INK 7 550 PROTECT 0 810  FOR 3=0 TO 36087 STEP 20
290 EXT CIRCLE 0,125,40,30 560 VDU 1,6,2,7 B20 LET X=128+COS(RADIa))¥a/Q
300 EXT CIRCLE 0,125,180,30 570 LET P=USERD(36+b¥25b) 830 LET Y=128+SIN(RAD(a) }#a/Q
310 INK 0 580 PROTECT 0 840 DRAW X, Y

320 MOVE 120,70 590 voU 1,4,2,3 B50  NEXT 2

330 DRAW 130,70 600 LET P=USER0(125+256%100) BbO NEXT §

340 WOVE 120,130 bi0 VDU 1,4,2,0 870 DRAVW X-3,Y

350 DRAV 130,130 620 PROTECT @ 880 DRAVW X+b,Y

Jb0 MOVE 120,95 630 PROC message 890 PROTECT 0



900 vOU 1,2,2,5

910 LET P=USERD(127+256E129)
920 yoU 1,6,2,7

930 LET P=USERO(196+2563126)
940 vDU 1,4,2,0

950 PROC message

960 MOVE 50,50

970 DRAW 150,50

980 DRAW 150,155

990 DRAW 50,155

1000 DRAW 50,50

1010 INK BLUE

1020 FOR N=1 TO 10
1030 INK RED
1040
vay";
1050 NEXT N

1080 VOU 1,1,2,4

1070 LET P=USERO(514256851)
1080 YDU 1,4,2,0

1090 WINDOW 3,123,200,245
1100 EXT CL¥

MACHINE CODE ROUTINE

Rga-Opcode Anemonics
FBOO 21 00 FO L0 HL,FBo0
FBO3 22 FO FA LD (FAFOJ HL
FB0b 22 F2 FA LD {FAF2) HL
FBO9 CD 97 24 CALL 7497
FBoCc CD 50 F8 CALL FBS0
FBOF 2A FO FA LD HL,(FAFO}
FB12 ED 58 F2 FA LD DE,(FAF2)
rBlb AF XOR A

FB17 ED 52 SBC HL,DE
FB19 C8 RET Z

FBIA 2A FO FA LD HL, (FAFQ)
F81D SE LD E, (HL)
FRIE 23 IHC HL

FBIF 56 LO D, (RL}
Faad 23 INC HL

FB21 7¢ LD AH
Fa22 Eb F3 AND F3

FBad &7 LD H,A

FB25 22 FO FA LD (FAFO),HL
FB828 E8 EX DE,HL
FB29 CD 00 FC CALL FCOO
FBag 2¢ INC L

FB2D CD 50 FB CALL FBSO
FB30 20 DEC L

FB31 24 INC H

FB32 €D 50 FB CALL FB50
FB835 20 DEC L

Fa3b6 25 DEC H

FB37 €D 50 F8 CALL FBSO
FE3A 2C INC L

Fa3s 2§ DEC H

FBIC €D 50 FB CALL FBSO
FBIF 0B 80 IN A, (BD)
Fa41 CB 77 BIT b,A
FB43 20 CA JR NZ FBOF
FB4s5 21 04 00 LD (4258) HL
FB4B 22 5B 62 LD (62587 ,HL
FBAB AF XOR A

FBAC 22 bB 42 LD (6268} A
FBAF C9 RET

FA50 E5 PUSH HL

F85{ 70 AL

FBS2 Eb 07 AND 07

FRS4 3C INC A

FBSS 06 04 LD 8,01

FB57 CB 08 RRC B

FB59 30 DEC A

FBEA 20 F8 JR NZ,F857
FB5C C5 PUSH 8C

FBSD €8 IC SRL H

FBSF €8 1D AR L

Add. Opcode Knemonics
FB70 00 NOP

FB71 00 NOP

Fa72 Dt PoP DE

Fa73 Fi POP AF

FBT4 47 LD B,A

FBTS A5 AND L

FB76 20 1A JR NZ,FB92
Fare 78 LD A,B

F879 00 NOP

FA7A E8 EX OE HL
FB78 AF LD C,A

FRIC 00 KOP

FB70 CD 80 FC  CALL FC 80
Fege Dt POP DE

FBB1 2A F2 FA LD HL,(FAF2)
FB8d 73 LD (HL),E
Fggs 21 INC HL

FBes 72 LD (HL1,D
Fag7 21 INC HL

Feeg 7C LD AH

Fagy Eb F3 AND FJ

FBEE &7 LD H,A

FBEC 22 F2 FA4 LD (FAF2),HL
FBEF EB EX DE,HL
FB9D (€9 RET

FB91 00 A0P

FB92 Ei POP HL

FB93 9 RET

FB94 FF RST 38

FA9S FF RST 28

Fa96 FF RST 18

FB37 FF RST 28

F898 ED 5B BE 62 LD DE, (628E)
Faqec 19 ADD HL,DE
FB90 CD 69 00  CALL 0069
FBA0 7D LD AL

FBAL 32 F4 FA LD (FAF4) A
FBAd El POP KL

FBAS E5 PUSH HL
FBAb ED 58 90 42 LD DE,(6290)
FBsA 19 ADD HL,DE
FBAB CD 69 00  CALL 0089
FBAE JA FA4 FA LD A, (FAF4)
fFesl BS 0R L

FBB2 32 FA4 FA LD (FAFd) A
FEBs Ef POP HL

FBBb E5 PUSH HL
FBB7 ED 5B 92 62 LD DE, (6292)
FBBE 19 ADD HL,DE
FBBC CD 70 00  CALL 0070
FRBF JA F4 FA LD A, (FAFd)

-A-

Add.
FCOb
Fco7
FCos
FCo9
FCOB
Fcaoc
FCOE
FC10
FCit
FCL3
FC17
FC19
FCi8
FCiD
FCIF
Feai
Fc23
Fead
fFcae
FC29
Féac
FC2F
FC30
Fa2
FC34
FCI7
Fci8
FC29
FCID
FLIE
FC41
FCa4
FCAS
Fca1
FLAA
FCAC
FO4F
FCS0
FC51
FCS5
FCa0
FC59
FCSC
FC50
FC5F
Feb2
FCb4

Fie7
FCb8
FCb9
FCoe

PRINT @ 28,43+4%10;"stuvwxy stuv

1110 ERD

1120 DEFPROC message

1130 vOU 1,4,2,0

1140 PRINT @ 3,210;"stuvvxyDemo program
Cleeremans 1984.7;

1150 PRINT @ 3,220;"

y to continue -*;

1160 LET G=GETN

1170 EXT CLV

1180 vou 1,7,2,0

1190 ENDPROC

= Press any ke

Opcode Mnemonics  Add, Opcode Mnemonics
00 KoP FC7¢ 00 KoP

0o KOP FC70 00 NOP

70 LD AL FC7E 00 NOP

Eb 07 AND 07 FCTF 00 NOP

kiy INC A Ftao 08 EX AF,AF

06 01 LD 8,01 FCB1 F§ PUSH AF

£e 08 RRC B Fca2 C§ PUSH 8C

30 DEC A FC83 DS PUSH DE

20 FB JR NZ,FCOE FCBA ES PUSH HL

ED 43 F7 FA LD (FAF7),BC FCBS 51 Lo o,C

8 3¢ SRL H FCB6 7A LD AD

ce 10 RR L FCBT 2F CPL

(8 3 SAL H Fcag SF LD E.A

ce 10 RR L FC89 05 PUSH DE

ca 3c SRL H FCBA 3A 6B 62 LD A,(b268)
¢8 1D RR L FGaD oF RRC A

ES PUSH HL FCBE 18 15 JR C,FCAS
ED 5B BE 62 LD DE,(b2BE) FC90 JA 5B 62 LD A,(b258)
19 ADD HL,DE  FC93 OF RAC A&

€0 69 00  CALL 0069  FC94 38 02 JR C,FC8
JAFB FA LD A, (FAFB) FC9 1b 00 LD D,00

AS AND L FC98 JE E8 LD AEB

28 05 JR Z,FC3T  FC9A 108 EX AF,AF
JE 01 LD A,01 FC98  3E 63 L0 4,83

J2 Fo FA LD (FAFe) A& FC3D 01 00 80 LD BC,8000
E POP HL FCAD CD B6 08  CALL 0886
E3 PUSH HL FCAZ DI PGP DE

ED 5B 90 62 LD DE,(6290) FCAd DS PUSH DE

19 ADD HL,DE  FCAS 3JA 4B 62 LD A, (b2bB)
CD 69 00  CALL 0069  FCAB (C8 4F BIT 1,A

JA FBFA LD A,(FAFb) FCAA 20 14 JR NZ,FCCO
AS AND L FCAC 3A 5B 62 LD A, (b258)
28 08 JR Z,FCAF  FCAF CB 4F BIT 1,A

JA Fb FA LD A (FAFb) FCBL 20 02 JR NZ,FCBS
£o 02 ADD 4,02 FCBI 16 00 LD 0,00

12 F6 FA LD (FAFb),A FCBS 3E £B LD A,EB

El POP HL FCB7 08 EX AF AF

£5 PUSH HL FCBB IJE 63 LD A, b3

ED 58 92 62 LD DE,(b292) FCBA 01 00 CO LD BC,C0OO
19 ADD HL,DE  FCBD CD Bb 0B  CALL 0884
CD 70 00  CALL 0070  FCCO Ot POP OE
JAFBFA LD A,(FAFB) FCC1 JA bB 62 LD A,(b268)
A5 AND L FCC4 CB 57 BIT 2,A

28 (8 JR Z,FC67T  FCCH 20 14 JR NZ,FCDC
JA Fb FA LD A, (FAFb) FCC 34 5B 62 LD A,(b2SB)
Ch 04 ADD A,04 FCCB CB 57 BIT 2,4

32 F6 FA LD (FAFb) A FCCD 20 02 JR NZ FCD1
£l POP HL FCCF  1a 00 LD 0,00

El POP HL FCO1 3E E4 LD A,E4
JAFY FA LD A, (FAFB) FCDI 0B EX AF AF

ED 48 38 &2 LD BC,(6258) FCDA IE 55 LD A,b5



FBbl CE 3C SRL H FBC2 BS oR L FC70 A9 XO0R € FCDb 01 o0 CO LD BC,CODD

FBb3 CB 1D RR L FBC3 oF LD LA FC71 CO RET NZ FCD® CD Bb 0B CALL DBBb
FBbS CB 3C SRL H FBCA C3 71 FB JP FBT{ FC72 79 LD A,C FCDC Et POP HL
FB67 CB 1D RR L Ed. Addresses FBCT to FBFF FC73 4B LD ¢,B FCDD D4 POP DE
FBbY ES PUSH HL contain 00 NOP. FC74 &7 LD B,A FCOE C1 POP BC
FBOA T3 9B FB JP FB9B FCOO ES PUSH HL FC75 ED 43 5B 62 LD (b258),BC FCOF Fi POP AF
FB6D 00 K0P FCO1 AF XOR A FCT9 €9 RET FCED DBEX AF,AF
FBGE 00 NOP FCO2 32 Fo FA LD (FAFb),A FC7TA 0D NOP FCEL €9 RET
FB&F 00 NOP FCO5 00 KOP FC78 00 NOP
MDUMP by Chris Mathews " FILL FINDER for the 128K LYNX
100 DIM A$(1)(15),B(15) 100 VDU 1,GREEN,2,BLACK,3,BLACK
110 WINDOW 3,123,5,245 110 MOVE 150,100
120 TEXT 120 DRAW 400,100
130 T=INP(&007D) 130 DRAW 400,300
140 FOR J=0 TO 15 140 DRAW 150,300
150  READ A$(J) 150 DRAW 150,100
160 NEXT J 160 MOVE 150,123
170 DATA 0,1,2,3,4,5,6,7,8,9,A,8,C,0,E,F 170 DRAW 400,123
180 INPUT*Dump from which address ";I 180 I=BLUE,P=BLACK,F=1
190 LET A=(I DIV 1b6)¥1b 190 PRINT & 77,51;"INK - *;I;" PAPER - ";P;" FI
200 FOR J=A TO INF LL - *;F;
210 LET K=J MOD 1b 200 WINDOW 76,199,62,149
220 IF K=0 THEN LPRINT * s T 210 REPEAT
" 220 LET A=INP(&00B0),0=INP{&0980),Z=INP{80780},X=
230  LET X=PEEK(J),P$=A§(X DIV 16)+A$(X INP (80680
g?g 1b£PRINT P§* *, 230 IF A=223 AND I)0 THEN LET I=I-1
! 250 IF D=251 AND F>1 THEN LET F=F-1
260 IF X(32 THEN LET 8(K1=4b 260  IF 0=223 AND F(b5§35 THEN LET F=F+
270  IF K(15 THEN GOTO 320 270  IF Z=247 AND P(7 THEN LET P=P+{
280  LPRINT * *; 280 IF X=247 AND P>0 THEN LET P=P-1
290 FOR N=0 TO 15 290  IF 0=215 AND F( 65525 THEN LET F=F+10
300 LPRINT CHR$(B(N)); 300 PRINT CHR§(1)+CHR§(GREEN)+CHR¢ (2)+CHR% (BLACK)
310 NEXT N ; 8 95,51;1; @ 131,51;P; # 1b4,51;F;
320 NEXT J 310 vou 1,I,2,P
Ed. This an |Interesting short program, It 320 EXT FILL F
produces 3 screen dump of the memory to a printer, 330  EXT CLW
identical tc the display when the H command is used 340 UNTIL FALSE
under the MONitor mode. That is, addresses on the 5.French.
left, hex bytes in the middle, and equivalent ASCII Ed. At last a useful utility for all 128K owners, v
codes on the right. But B0 columns vide I! ho have been starved of any specific programs.
On line 220 the £ sign should read as a hash
symbol .
SURFACE by Chris Cytera
By By N W N N N N NN NN NN NN N N AN NN
100 PROTECT BLACK 210 NEXT Y 320  NEXT X
110 VDU 2,RED,1,CYAN,4 220 NEXT X 330 NEXT Y
120 A=2.5,B=20,C=25 230 INK GREEN 340 REPEAT
130 FOR X=0 TO 9 SfEP 0.3 240 FOR Y=0 TO 9 STEP 0.3 350 UNTIL FALSE
140 PROC X(X,0) 250 PROC X{0,Y) 360 DEFPROC X(x,y)
150 PROC Y(X,0) 260 PROC YI(D,Y) 370 LET P=108+(0.8kx-0.6%y)¥8
160 MOVE P.Q 270 MOVE P,Q 380 ENDPROC
170 FOR Y=0 TO 9 STEP 0.3 2B0 FOR X=0 TO & STEP 0.3 390 DEFPROC Yix,y)
180 PROC X(X,Y) 290 PROC X(X,Y) 400 Q=222-(0.2¥x+0, 4%y ) EC+(SIN(X)ESIN(y)
190 PROC Y(X,Y) 300 PROC Y(X,Y) R4)RA)
200 DRAW P,Q 310 DRAW P,Q 410 ENDPROC



Transferring programs from LYNX to BBC.
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As a school teacher in a school which has BBC
and RML machines I often wuse my LYNX to develop
programs at home, which I later use on these
machines, Although each has its own version of
BASIC, much Is common to all three, I am already
able to transfer from the BBC to the RML and I can
avoid much duplication of typing by dumping programs
directly from LYNX to the BBC.
HARDWARE

LYNX serial port BBC RS423 port

both

o3 o viewved
o g‘"o from
back

You need about 1 to 1.5 metres of 2 core cable,
a 5 pin DIN plug far the LYNX serial port and a §
pin "domino® plug for the 8BC RS423 part.

Connect pin 1 (O/P to 232) on the LYNX plug to
pin to pin 4 (Data In) on the BBC plug. The other
care of the cable joins the Ov pins. (pin 2 on the
LYNX to pin 1 on the BBC).

N.B. If you subsequently need to transfer the ather
vay (BBC to LYNX) you will also need to connect pin
3 (I/P from 232) on the LYNX to pin § (RTS) on the
BBC plug. This article does not tackle this.
SOFTWARE

I have modified the program given in NILUG news
4, page 5. This program was intended to drive a
serial printer at a speed less than 2400 baud but
the BBC can easily be set to receive at this speed
50 all you need to do is to send the bits to port 82
on the LYNX, rejecting graphics and some of the
controi codes.

The modified program is;

“LYNXTOBBC"
QFBF FE 80 SEND CP 80
9FAL 0o RET NC
9FA2 FE 20 CcP 20
9FAd 30 0E JR NC,0K
AFAL 2A 02 62 LD HL,(b202)
9FA9 01 19 00 LD BC,TABLE-SEND
9FAC 09 ADD HL,BC
AFAD 06 00 LD B,0
QFAF 4aF LD C,A
9FB0O 09 ADD HL,BC
QrF81 1E LD A, (HL)
9rFg2 B7 R A
9r83 c8 RET Z
QFB4 03 82 0K QUT (B2H)
9FBb AF XOR A
9FB7 C9 RET
9FB8 00 TABLE DEFB 0
9FB9 00 DEFB 0
QFBA 00 DEFB 0
9FBB 00 DEFB 0
9F8C 00 DEFB 0
9FBD 00 DEFB 0
9FBE 00 CEFB 0
QFBF 07 DEFB 7

9FCO 00 DEFB 0
9FC1 09 DEFB 9
9FC2 0A DEFB A
9FC3 08 DEF8 B
9FCA oc DEFB C
9FC5 00 DEFB D
9FCh 0E DEFB E
9FC7 OF DEFB F
9F C8 00 DEFB 0
9FC9 11 DEFB 11
9FCA 12 DEFB 12
9FCB 13 DEFB 13
9FCC 14 DEF8 14
9FCD 00 DEFB 0
9FCE 00 DEFB 0
9FCF 00 DEFB 0
9FD0 18 DEFB 18
9FD1 00 DEFB 0
9FD2 00 DEFS 0
9FD3 18 DEF8 18
9FD4 00 DEFE 0
9FDS 00 DEFB 0
9FDb 00 DEFB 0
9FD7 00 DEFB 00

This I have entered at the top of RAM in my 48K
LYNX. The starting address will be different in
other versions. It takes 57 bytes and I entered it
starting at address OQFBF using MON and the M
command, Once entered save it using the D command. I
called it "LYNXTOBBC®.

The transfer is now very simple. In what
follows, L: means “this |s to be carrled out on the
LYNX® and B: means “this is to be carried out on the
BBC” .

L: RESERVE HIMEM-57

L: MCN (go to monitor)

L: R*LYNXTOBBC* (load machine code to LYNX)

Ly J (jump to BASIC)

Now lopad the
normal vay.

L: CCHAR B&BOEF (stop the cursor sending spaces)
L: DPOKE &6202,49FBF (give LINK address)

pragram to be transferred in the

¥FX7,5(2400 baud receive)
¥FX2,1(get character from RS423 port)
LINK ON
LIST (or LLIST)
The program then copies, wWhen finished;
B: Break key
B: OLD

The program is nov in the BBC computer. LIST it
to see it, I have used this method to "write" BBC
programs on the LYNX. Those statements in BBC BASIC
not liked by the LYNX can be entered as REM
statements and “REM™ remaved ance transfer has taken
place.
Mike Edwards

— o o



SERIAL HANDSHAKE for the 48/9b6K LYNX

I R R

Dne of the ommissions in the earlier design of
the LYNX was the absence of a handshake line on the
serial port, this prevented the LYNX from
interfacing with other peripherals, for example,
modems. This particular approach vas configured by
RADE Ltd so that even a very early LYNX was capable
of communicating with the UpGRADE unit so that it
could run CP/M, albeit with only 40 columns and no
scrolling. As evidence of this, an early LYNX was
used as a “test bed™ to prove the idea, and has
since been implemented on a recent 96K with 100%
success. 1 was demonstrating this at the recent PCW
show in September on my 96K, although the screen
display vas a bit of a mess, the first 40 characters
being on one line folloved by the next 40 characters
on the next line and fhen @ blank |ine when the LYNX
carried out a carriage return and line feed but it
did prove that the idea was perfectly feasible.

For those of you who are deft with a soldering
iron, the design should prove very easy to install.
There could be other approaches, but this is very
simple and has only one disadvantage, it is a mod.
to the cassette motor driver circuit so don‘t leave
the cassette recorder switched on otherwise It will
start running! The code is completely refocatable
and could either be placed in high memory via the
monitor or could be in a CODE !ine and used within a
BASIC program. As a final point, although the idea
was fo operate the UpGRADE wunit to run CP/M, it
could be wused for other applications, as it is not
specific for this purpose, If any other owners have
alternative Ideas then please submit them for
inclusion in the magazine.

EXISTING CIRCUIT for cassette motor

v/ TRKE SIGANRL FAOM
AR THIS E~D OF RE®

ADDITIONAL CIRCUITRY for RS232 handshaking (CTS)

+IZV

T IOK

BCcY7o

OR EQUIVALENT

(ser1AL
CONNECTOR)

-5V

MACHINE CODE to direct LYMX to & from Serial Port

ADDR.  BYTES Description

x000 JE 02 ; Enable Serial I/0.

x002 D3 80 ;

x004 CD BD 09 ; Check to see |f a keyboard
x007 20 80 ; character is ready.

x009 DB B4 ; See if the Serijal Port has a
x00B CB 7F ; character ready.

x00D 20 15 ;

%00F 18 F3 i

%011 F5 i

%012 DB B4 ; Check if Serial port is ready
%014 CB 77 i to transmit another character,
%016 28 FA i

x018 Fi }

%019 FE 00 ; ExIt to LYNX cold start if "NUL®
xU1B 20 03 i is typed,

x01D C3 00 00 ;

x020 D3 82 ; Output characters to Serial
x022 18 EO ; Port,

x024 3JE 00 ; Disable CTS so no characters are
x026 D3 80 i missed,

x028 DB 82 ; Get characters received and
x02A CD 2F 35 ; and display on the screen.
%020 C3 00 B0 ; Go to the beginning.

From BASIC:-

10 CODE 3E 02 D3 80 CD BD 09 20 08 DB B4
CB 7F 20 15 {B F3 F5 DB B4 CB 77 28 FA F
1 FE 00 20 03 C3 00 00 D3 82 18 EO0 3E 00
D3 80 DB 82 CD 2F 35 C3 00 80

Il

1000 CALL LCTN (10)

R B JONES.

BREAK KEY enable,

Gos ke bbb NO RN

This short M/C routine will enable the BREAK KEY
and was written for a 48K LYNX,

wWhen called the routine will reset the machine,
and by callting the routine again, it "OLDS" BASIC
programs.

1 CODE 21 4C 69 23 7E FE 0D 20 FA 23 7E
FE B0 20 F4 22 FC &1 3E CD 32 4D 69 3E D
E D3 86 3E 3F DI B7 21 00 00 22 98 62 FB
o}

The routine s initialised by CALL LCTN{1) and
the program |s recovered by CALL 86954. This routine
does not wark if interrupt driven software is used.
K.J. Dietz

BUG CORNER

[AENEE RN KN ]
An odd “bug® occurs on the 128K:-

1) Type VDU 24 (For double height characters)

2) Choose any letter, let it repeat to fill the
line then watch vhat happens on the right of
screen, DOOER!LI

3} Now try to delete the dummy [inel!!

Happy bug hunting., R B JONES.

-{1-



ADDITIONAL SOUND COMMANDS (Part 2)
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The 96K LYNX has an additional 4K of ROM, which

contains some useful preformatted sound commands;
EXPLODE, KLAXON, LASER, AND 2AP, Last Issue we
looked at ZAP and LASER, in this issue we will

finish off with KLAXON and EXPLODE.

KLAXON |s a simple two tone routine that may be
calied several times to produce an acceptable sound
effect. Using an Assembler, type in the mnemonics
and assembie to a convenient position in memary. The
code is completely relocatable in memory;
alternatively , type in the code line and cail
LCTN(10)from BASIC.

EXPLODE is the more interesting sound command.
Using an assembler, the code must be assembled so
that HL (line 30) points to the start of the sound
table; alternatively, type in the code line. This Is
not relocatable in memory, so that this must be the
first line of the program. HL must point to the
start of the sound table. This is address 697A hex
in the code line,

For the adventurous, It is possibleé to make ones
ovn sound table of twenty bytes (set by the C
register, line 40) and adjust HL to paint to the
beginning of the new table.

The preformatted sounds we have looked at are
available to 96K LYNX owners In the &K extension
ROMs. The routines |lsted are not the same as those
in this ROM, but they sound similar. For reference,
the routines reside in this 4K extension ROM in the
following positiens:-

4A22 EXPLODE  4ASC  KLAXON
4A85  LASER 4AAT  ZAP

KLAXON ROUTINE ASSEMBLY LISTING
010 23E 04 KLAX LD AL
020 D3 80 ouT (80),A
030 11 96 00 LD DE,D096
040 0OEQE LD C,0E
050 AF STARTL  XOR A
060 D3 B4 uT1 OuT (84),A
070 41 LD B,C
08B0 10 FE LOOP DJNZ,L0OP1
090 3C INC A
100 FE 40 CP 40
110 38 F& JR C,0UT1L
120 1B DEC DE
130 7A LD A,D
140 83 R E
150 20 FO JR NZ,STARTH
160 11 C8 00 LD DE,00C8
170 QE 09 LD ¢,9
180 AF START2  XDR A
190 03 64 T2 oUT (84),A
200 41 LD 8,C
210 10 FE LooP2 DJNZ ,LO0P2
220 3C INC A
230 FE 40 CP 40
240 38 Fb JR C,0UT2
250 18 DEC DE
260 7A LD A,D
270 83 OR E
280 20 FO JR NZ,5TART2

290 AF XDR A

300 03 80 ouT (80),A

0 €9 RETURN
Fraom BASIC;-

10 CODE 3JE 01 D3 80 11 96 00 OE OE AF D3
84 41 10 FE 3C FE 40 38 Fb 18 7A B3 20 F
0 11 C8 00 OE 09 AF D3 84 41 10 FE 3C 40
38 Fo 1B 7A B3 20 FO AF D3 80 C9

EXPLODE ROUTINE ASSEMBLY LISTING

010 3E 01 EXPLODE LD A,1

020 D3 80 ouT (80)

030 21 7A 69 LD HL,TABLE

040 OE 14 LD C,14

050 5E START LD E, (HL)

060 23 INC HL

070 06 b4 LD B,b64

080 7B LD AE

090 03 84 ouTi ouT (84),A

100 ED 5F LD AR

110 30 LOOP1 DEC A

120 20 FD JR NZ,L00P1

130 AF XoR A

140 D3 84 ouT (84),A

150 ED 5F LD AR

160 3D LooP2 DEC A

170 20 FD JR NZ,L00P2

180 10 EE DJNZ,0UTH

190 0D DEC C

200 20 E7 JR NZ,START

210 AF XOR A

220 D3 BO ouT (80),A

230 C9 RETURN

240 1E 3F 3E 30 TABLE DEFB 1D, 3F,3E,30

250 3C 3A 38 35 DEFB 3C,3A,38,35

260 32 30 20 24 DEFB 32,30,2D,2A

270 24 27 20 1IC DEFB 24,27,21,1C

280 18 14 10 OC DEFB 18,14,10,08
From BASIC:-

20 CODE 3E 01 D3 BO 21 7A 69 OE 14 BE 23
06 64 78 D3 84 ED 5F 3D 20 FO AF DI B4 E
D 5F 3D 20 FD 10 EE OD 20 E7 AF D3 B0 C9
1D 3F 3E 3D 3C 3A 38 35 32 30 2D 2A 24 2

7 21 1C 18 14 10 08

-12_

Colin Tame,
BOOKSHELF
(AR SRR N ER ]
Further boaks to consider:-
¥ ZB0 Applications
by James W Coffron. Publ. SYBEX. Approx. £12
I CRT CONTROLLER HANDBOOK (Info. on the 6845).
by Gerry Kane, Publ. McGraw Hill. Apprax. £12,
Z80 Assembly Language programming.
by Ian Sincialr. Publ. Newnes Approx. £b
¥ Discover FORTH.

by Thom Hogan. Publ. Osbaorne/Mcgraw HIll. £12
Exploring FORTH.
by Bishop. Publ. GRANADA £7



FORTH FORUM No. 2 by M LEIGH
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GRAFHICS
I would like to look In detall at user defined
graphics but first some observations on the resulls

of the bench tests. Comparing the timings for Horiz.
and Vert., we see that :-
a) The plot routine in ROM updates the screen pne
pixel at a time,
The fast piot routine used by 96K CBS-FORTH
al lows horizontal lines to be drawn at 5 times
normal speed ( and Incidently also allows XOR
plotting ).
The correct approach to graphics on the LYNX, s
to view each flgure as made up of a series of
horizontal lines and to use a fast draw routine. 4BK
owners don't despair, I hope to give in a future
article, a horizontal ‘draw routine which will output
not one pixel nor one byte at a time but up to B
bytes at a time,
USER DEFINED GRAPHICS
Camsofts FORTH :- The top 1K of memory s reserved
for wuser defined graphics up to
128 characters may be defined by setting GRAPHIC to
point to FCOO and storing 10 bytes per character in
this area, This is both wasteful of memory and puts
the onus on the user {o determine where and how 10
store the graphic characters in RAM.
CBS-FORTH :- Graphic characters are named and creat
ed with fthe UDG command. There is no [imit on the
number of graphic characters which may be defined
and nc reserved memory area as such. The predefined
block graphics may be displayed using EMIT even when
UDGs have been defined, for example ;- 243 EMIT 244
EMIT 245 EMIT 246 EMIT 247 EMIT 248 EMIT 249 EMIT
will display the LYNX logo.
To give an example, Imagine we are writing a
card playing game and wish to define a "diamond”®.
First create a bit pattern :

b)

BITS HEX.

000000 00

000000 il

000100 04

001110 0E

011111 iF

001110 0E

000100 04

oooooo 00

000000 00
Then, UDG DIAMOND 00 00 04 OE 1F OE 04 00 00
If you now type DIAMOND, & diamond will
automatically be displayed at the current cursor
position.

For the technically minded, UDG Is a defining

word, its action Is to create 3 new word with

graphic attributes. UDE sets up a dictionary header
vith code pointing to the graphic output routine,
smudges the header and executes CODE (normally used
for machine code definitlons), which allows a string
of HEX bytes to be typed and compiled Into the
dictionary. Thus If you accidently type <(RET.>
before keylng In all 10 bytes, type CODE and then
any remaining bytes. The graphic output routine sets
GRAPHIC to point to the first byte of the graphic

character to be displayed, displays ASCII 128 anu
resets GRAPHIC to Its default value, this is why the
block graphics are available alongside any user
defined graphics.

Braphics and normal characters can be positioned
with AT (Camsoft Forth) and the current curser
position examined with POS and VPDS. CBS-FORTH
unfortunately only provides X and Y which return the
addresses of the x and y co-ordinates, you must use
Cl to set and C® to examine the cursor positions,
alternatively you may define AT HPOS and VPOS as
follows :

: AT Y CI XCl
1 HPOS X C@ ;
: VPOS Y C®

CBS-FORTH In addition provides WX and WY for
setting horizontal and vertical window co-ordinates
and W! to restore the window to the normal BASIC
default.

Lastly I would like to say a word about control
codes. For both versions of FORTH, control codes may
be sent to the screen via use of EMIT (e.g. 4 EMIT
will clear the screen). An apparent bug in Camsofts
FORTH allows the use of the CONTROL key, (normally
disabled In CBS-FORTH) during keyboard input, which
means you can mess the screen up In & rather
meaningless way if you want to.

MIKE LEIGH
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FORTH CIRCLES (part 2)
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A game could well have this structure :
: GAME INTRO BEGIN SETUP INST SCORE .
“ Another game 7 " GETN B9 = WHILE
REPEAT ;

INST Is the main toop taking Instruction from the
player; one of the options Is te shoot a ray at a
target.

: RAY AIM HIT? IF Ray OUTCOME FLSE MISSED THEN;
MISSED doesn’t do anything yet, but when I decided
whether I want It to print a message, make a rude
noise, play the national anthem or whatever, all I
have to do is to define MISSED accordingly and slot
it in; the rest of the program is not affected.

Here is Ray :-
¢ Ray ( x,y-=) 2DUP NEXT,INK & CIRCLE NEXT.INK
3 CIRCLE ( draws circles radius & pixels
and 3 pixels at same centre x,y with
colours specifled by NEXT.INK ) ;
Which Is what I wanted CIRCLE for in the first place
I hope this shows how FORTH programs can be
built wup. The highest-level word can be thought of
as corresponding to the “core” of a structured BASIC
program; INST and RAY are equivalent to PROCedures
and their sub-routines; the next level (Ray) we can
think of as being like a line or group of [ines of
BASIC, and the lowest levels correspond to the
pre-defined BASIC statements used within [ines,
A L SHAW.



DEMON (2 yred
DETONATORS £4.99

CENTAPEDE SPANN
(7D w7,

Bl

Powerblaster
Atom Smasher
Treasure Island

0h Mummy

Speedpede

Panik

Lynx Invaders

Monster Mine
Fireball
Vorlon Invaders
Moaonfall

Gooble De Spaok
Floyds Bank
Sultans Maze
Snow Trek #
Blasteroids *¥
Turtle Graphics
Electrons &+

oy

ERMAN
£4.99

T CAMSOFTARS

i
% - NEW SNOW TREK NEW

Euy anhy other tape and get Snow Trek for £1.50! A part
animated, all-graphic Christmas adventure with over 30
locations to map, including elves, genies, yetis,
eskimos, polar bears, etc. You won't solve it before

- Christmas!

Games Pack |
Games Pack 1l
Games Pack IV

Golf
Numerons
3D Monster Craze
Backgammon

THE VALLEY £4.99
LEVELS

Colossal Adventure £9.95 e %ﬁfﬁg’?bm
Adventure Quest £9.95 (214 index
Dungeon Adventure £9.95 Bank Balance
Snowball £9.95  File Manager
Lords Of Time  £9.95 Forth
128K versions coming soon

£7.95
£7.95
£7.95
£7.95
£7.95
£9.90
£14.95

UNIT 70, MARSH LARE SITE
MARSH LANE, FRODSHAM
CHESHIRE, WAG 78X

TEL 0928 35525

RIS PR

=T - o £4.75

FEGR ABBER i vsnre evimminms smswarwaonnzes o » £4.75
Puzzle 'Pack. s ces vee con vnemios me N — £4.75
The WO, ..oovernsiannss T s £4.75
Labyr inthe: iss iosnes vaa v se § vi ¥ s £4.75
CHANCEI RGP, iois svis sios s 50a o i3 Slals Fivis § o i £4.75
RBVBESHL S ivs v sivs sisaains racsiss iy 7o 5t s s £4.75
SDACE TPEK: e ioi voa s3n s s veb a0, ) S5 R £4.75
DiSasSemMDIBr. v vvrvir s e inrenennnns £4.75
Midnight BIitZ........... e — £4.75

LEVEL 9
Colossal Adventure. ... .cvevevivirnarrinaes £9.90
Adventure Quest......ooiviniiiiiii i £9.90
Dungeon ADVENTUREB. ..ounvriinrrinrrrinsonns £9.90
Tl M B AR O (0D S H ) 00 5T 010 GGG £9.90
COMPASS (COMPression ASSembler).......... £15.00
FL SOFTWARE

2T oL O £5.95
00T L1 £7.50

Ik PRINTER LISTINGS
H 48K £1, 96K £1.50 Send Cassette ¥

LUG members - 10% discount, Quote mem. number,
Other programs available - send for catalogue.

QUAZAR COMPUTING DEPT L
29 Western Road,
Newick,

East Sussex,

BNB 4LE
Overseas Orders - add 102

NEW Educational and Utility Software
for the 48K & 9bk LYNX

RALLY BRITAIN - a navigation game.The computer
plots your progress as you go.
£5.95 Incl.

COCORUTS -

an animated word recognition game wlith
sound. For the young and not so young.
£4.95 incl,
DATAL ---- create your own home management and

business systems,simply and quickly,
using this sophisticated data sjorage and retrieval
package. It's fast, flexible and very friendly.
Contains good features far rapld retrieval and
analysis, and the accompanying User Manual includes
examples of an Address Book and Home Accounts,

only £19.55 + 45p p&p (Europe add £1.00)

send cheques/POs to
ORIGINATION
Dept L, 2-3 Forge Row, nr Soudiey,
Cinderford, Glos. GL14 2UF.

or send SAE for further detalls.
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