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ISSUE 4.

EDITORIAL

This Issue has been a litle disappointing for me. T
had hoped that by now the magazine would be bigger. As vyou
can see it 1isn’t. There are two factors which influence
pagazine size. The first is membership and the second is
copy. Neither are in particularly good supply. NILUE needs
gore members so i you are lending your copy of NILUG NEWS
to a friend do yourself a favour and tell his to buy his
own. As far as copy is concerned if you have any reviews,
articles or programss to offer [ would be verv grateful,
NILUG pays about £10.00 per printed page for published
material,

Two members have asked me to publish their details so
that local users can contact thea. They are:-

Nr M.Fenton. Fleur-De-lis, Hatchet Lane, Winkfield
Row, Nr Windsor BERKS.. SL4 2ES.
Peter Colingridge, Higher Ledges, Waterrow, Wivels-

combe Somerset TA4 2BA,

Peter has asked me to point out that this is his home
address and that letters will have to forwarded to him when
he is away studyina,

There was an error ip the letter from Robert White
published in Issue 3. Line 55 should have read:-

55 FOR J = 0 TO BO STEP 10
Please accept ay apologies for ay mistake.

Robert Poate,
EDTTOR

All

material

published

in NILUE NEWS

is copyright

ic)

by NILUG. No part of this issue may be reproduced in any fore

whatsoever, The Publisher will give sympathetic consideration to requests to copy articles for non-comsercial purposes.
While every effort is made to ensure that this publication 1s correct the Publisher accepts ne responsibility for errors in
reproduction or interpretation of the published material. The views expressed in NILUG NEWS are not necessarily those of the
Editer or Publisher.



LETTERS
FREE OFFER to NILUG Meabers.

!t there are people out there who have got stuck on
their Lynxes or their computing in some way, I am willing to
try to answer gueries. My experience in machine code is
limited but otherwise I should be able to offer some advice
on most difficulties

Obviously it 1 get a lot of letters 1 will have to
start asking for SAEs, but for now by all means just write.
It any of sy answerc are brief or in note form 1t will be
due to censtraints on ay tise, not poor consideration of
your questions.

Lastly please note 1 am a Lynx owner and NILUG member
but ctherwice [ am not connected with either Camputers or
the Editor of NILUG NEWS,

Chris Mathews, 179 Goldhurst Terrace,iondon,NW& 3ER.

Dear Robert
The GONOKY proag.
bit of extra sound added.
ADE 50 FROC BE
335 BEEP 70,5,50
407 BEEF 50,8,50
425 BEEP RAND(150)¢30, 3,41
443 BEEP RAND(1001€20,3,83
ABEND 4013.5 BEEP (RAND(100)+30)+10%i,3,30-281
3041 PROC BE
&0 3042 PRUSE 50004
£060 DEFPROC BE
010 FOR J=1 TO 29
5020 BEEP 100-20J,30-7.40+]
6030 BEEP 10+28],5+142, 50-1
4040 NEXT J
4070 ENDPRAE
7000 DEFPREC TE
7010 BEEP RAMD(200)+100,5,50
7020 BEEP RAND (73)+20 10,40
7050 ENDPROC
ADD 173 PROC TE
195 PROC TE
215 FROC TE
235 PFROC TE
1056 PROC TE
1575 PROC TE
1635 PROC TE
5045 PROC TE

was very good, even tetter with a

I was 1nterested to read in the LYNX magazine that
someene else has discovered the SOUND coamand. Here are some
of the routines that [ nave been using:-

196G REM U.5. POLICE SIREN 272
110 FOR J=1 0 S0
120 SOUNG 220,
130 SOUND 119,d
140 GDUND 55,4
150 NEXT &

140 6070 160

170 REM E.T. MUSIC
180 LET X=0

190 FOR J=1 70 30
200 SOUND 220+Y,J
21¢  SOUND 1104X,J
226 SOUND 55,4
230 SOUWD 27,4

240 NEXT I

250 LET X=X+20

250 GOTO 190

270 REM UPWARD SPIRALS (RBOUT 30 SECHY
280 FOR J=1 TO 40

290  FOR N=! 70 50

309 SOUND 30+J410.60-N

i SOUND 25+310,40-N

320 NEXT N

330 NEXT J

Try RUN 1003 RUN 180 & RUN 280,

I have spent the last few months writing a "Guitar’
grograa and one of the most difficult parte proved to be
trying to find out what the correct wavelenpth should be for
the BEEP command, After trving all the previcusly published
scales [ found that over two octaves nose of thes were
carcect, Eventually 1 borrwed an electronic organ 2nd  tumed
the LYNY hy ear. These are the results and whats more they
sound correct!

NOTE WAVELEMGTH FREGUENCY {Hz]

£ &0 164.8
F 7 174.6
Fi 593 183
5 b2 19¢
ot 530 2077
3 499 20
At 467 FAR
E 443 44,9
min & 419 281,46
&t 197 27,2
L 374 293.7
1] 352 it1.2
E 333 R
F 3t 349,72
Fi 293 37
& 278 192
&1 &2 415.3
A 248 §4
M 232 44,7
] 22 491.9
C 204 323.3
Ct 93 3344
] 183 587.4
i3 173 bZ2,
E 163 $57.3
F 153 £78.4
Fi 145 740
b 135 784
i1 ] 128 830.7
A 120 380
i 112 932.3

[Editor's note: The sharp notes have been ¢lagged with
an asterisk hecause ! don’t have 2 hash sysbol on &y
printer.]

The frequeacies shown are for the “EQUAL TEMPERED
SCALE". Every interval has the same frequency ratio of
§.65945 which is the twelfth root of twe.

Yours sincerely, Michael Lawson.

REVIEWS

REVERSALS from QUAZAR Computing By N Jenkins
This is an excellent version of the popular board

gase Othelle, The progras itself is written partly in



aachine code and partly in BASIC, so response times are very
fast, Full instructions and 2 deacnstration game are includ-
ed for the novice, while the program features 2 nuaber of
attractions for the sore advanced player. These include 3
levels of play, an option to set the pieces up to and
position, to let the computer start +first or to have a
replay of the last game. Level one provides an easy game,
level two is a competitive game and level three 1is alsost
unheatabie. The graphics are good and the sound effects
reasonable. Value for money 8 out of 19,

SPACE TREK from SUATAR Cosputing By R.B.Poate

T firet saw this prograa at the PCU show in Septesb-
er. It is a Lyns version of an ald favourite in which vyou
hunt down the Klingon baddies and save the Universe, Unlike
other versions of this gase ] have plaved you are given &
display which reseables shat the ship’s Captain would see 1e
a 'screen’ on which all the action takes place.

The game is neatly patkaged and comes with an
instruction sheet and 2 small keyboarg layout sheet which
sits  above the mumeric keys to remind you what they do - z
qand idea.

The tape aute lpads and plays the Star Trek theme -
unfortunately 1 wasn't a Star Tret fan so [ didn't recogpize
it. You then chopse from three levels of play, They are
described as Cadet, Captain and Admirzl. I think of thes as
plavable, competitive and suicidal. I haven't yet beaten the
Kiingons as an Adairal.

When vou find the Klingons you try to manceuvre your
sights in the middle of the "screen’ onto thea. You can then
blast thea with phasers or torpedoes, Unfortunately (fer
you! the Klingons aren’t too happy about this and they take
avoidance action. The higher the rank you carry the aore
they move,

Overall, a ogood impiementation of thic papular game
and at £4.73 (€4.23 for NILUE mesbers! good value fnor aghey.

COLOSSAL ADVENTURE from LEVEL 9 Price £9.93 By Lisa lsrael

Adventure games from software house Level 9 Computing
kave won nothing but praise in the megazine reviews. After
six weeks of continious amusement and bhafflement with
Coloszal Rdvemture I now know why.

Adventure games are different to the high-speed
arcade games found in pubs ans amusement arcades, !astead of
sending down waves of hostile aliens, adveptures describe ip
words cosplicated landscapes which contain herds of  well
hidden treasure.

It is your job to get at the treasure. To find thea,
you will need hours of concentration to draw maps of the
terrain, cearth out all the bizarre tools and weapons you
need and avoid the dwarves, pirates and other vicious
obstacles that will block your goal.

Colossal Adventure puts the very first adventure game
ever - fros the days when computers were always as big as a
roge - onte the Lyms. It bholds literally hundreds of
locations te be explored - an amazing number for a micro.
ffter weeks of searching [ still haven't found thea all.
Only last week, I climbed up a beanstalk to discover further
underground vistas where troils and giants lurked alongside
emeralds as hig as plaver’s eggs.

Loading the game takes about eight minutes, which is
2 bit annoying, and you have to wait 2 few seconds while the
Lynt prints out lengthy roos descriptions. But the game is
go good that the wait is sell worth 1t. It you like long,

intricate purzles and are prepared to be frustrated time and
tiee again as your laep batteries run out and you €all into
and undergroungd hole in the dark - then I have only ane
piece of advice for you: go out and but Colessal Adventure
or one of Level 97s other gaees for the Lynx.

Lyny-users everywhere will thank Level % for saking a
rare aove to put 1ts games on the Lyni. They are the hest
sicro-computer agventure games around.

KEYBOARD AID fros PERIPHERAL PRGEBUCTS By R.B.Ppate
Feripheral Froducts have launched a keyboard asid for

the LYNY, The total packane consiste of a stand and a set of

three cards giving information about which keys do what.

The stand 15 sade of arey acrylic and it canm he
fitted over the LYNX or used separately. It can support the
tards or 2 magazine without tipping over.

The cards are guite large at about 350se by 180ma and
are covered in glastic. This seans that you can write on
thes and then wash them clean for re-use. The first card has
& kevhoard layout on the front gn which the standard keys
are docusented. For each key the following information is
displayed:-

« The normal lettes/zvabol,
. The shitted letter/syabol,
The single kev entry.
. The ASCI] code for | ahove,
G The ABCII code for 2 above,

fn the back of the card is a biank keyboard layout
which allows vou to document your own user defined kevs.

The =econd card 15 printed in red and has the
intormation for the CONTROL/! acde of operation. There is
another blark lavout on the back,

The third carg Raz a blank lavout on the 4frpnt and
some informstion regarding the convercion of nusbers from
pne hase to anather {ie hex to decimal’.

Overall | wview the cards as useful but 1 would have
prefered to see thea A4 compatible. They would have only
neaded to be reduced by about 15% to do this.

The carde cost €4.95 and the standtcards £14.95, i
understand that the stand is available separately for
£11.95,

A gy —
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ASSEMBLER REYIEMS By R.B,Poate
To my knosledge there are now four ‘ascesbler’
products available for the Lymu. There are two “instant’
assemblers {CODER and MGDER-G0! and two full assemblers {7EN
and COMPASS). In order net to confuse you 1 will explain the
differeace between thea betere reviewing the sroducts.

The purpose of an asseabler is to make the creatien
of gachine code progrags as easy as possible. It does this
irn several ways although wmost notable is the use of
pnesonice which are easy to resember and understand, Instead
of entering hex codes like 76" you enter THALT' and the
assesbler will tramsiate the "HALT® into the code '757. The
increase in legibility is cobviows. Even it vyou are net
familiar with I80 ememonics !'s sure vou can guess what HALT
does to the 180 processor. Asseamblers aisc wark out jusp and
tall adgdresses and provide pseudo opcodes to make life even
easier, They have a file of source code w«hich the aser
enters (eg MALT etc). When the user is ready he iastructs
the assembler to tonvert the source code into machine code.
Hence it 35 2 twe stage process,

The “instant™ asceshlers are different in that they
asseable the instructioss as they are tvped in. This means



that they can’t work out jusp or call addressez so the user
has to supply these in ope way or another.

CaOMPASS

COMPASS comes very neatly packaged cosplete with a 36
page manual and a coamand sumeary card, Two versions are
sugplied, The first loads into user RAM in the usual may,
The second version loads initially into user RAM hat it may
then ke loaded into the alterpate oreen videc RAM. This
trees almost all of the BE used by the first wversion
enabling targer programs to be writtes for & qiven amount of
fiaM,

In addition to the aemory saving available bv using
the alternate green vides RAM the source code is compressed
or tokenised like BASIC which not omly saves space but
speeds p the asseably process.

The source code is entered using the editar which is

ctarted using "I' for insert, I didn™t like the editor very
auch., To begin with every time you epter a mew line or
delete an existing line the whole spurce file is renusbered.
On the face of it this is not too much of & problem out when
yoi print the spurce file and then aake changes (insertions
cr deletiens) the listing is tmsediately incocapatible with
tha spurce file, This means that vou can’t go directlv to 4
giver line and modify 1t. In agdition to this the editing of
liies 15 3 two step process. First of all yos have too use
the P iposition) cospand to display the hine vou want to
edit. Then you have to use CONTROL/S to place the iime 1=
he edit bubfer. It weuld he better if there were an b
tpdits command which would perform both operations snp one
gn. Tt woulé be even better i vow could enter lines of code
irpa coemand mnde simply by prefizing them with a line
suaber ac you can in RASIL.

COMPASS supports the full ceet of standsrd Iilea
spcode mnemonics as well as ten pseudo opcodec which include
canditional assesblv. It anly supports twn cperands {+ and
-1 and will accept rumbers in hex or derimal. It has I8
arror sescages Wwhich 1 am sure 2 beoipner will find amost
helptul.

The tape handline on COMPASS 15 rather poor. Tapes
are saved using the W commang bul this =imply puts you into
the Monitor, You then have to press CONTROL/E to pick up o
comsand line which will dump the source code to tape. If vou
want to give the file a filename thic amust be edited in, Te

return to COMFASS you then Have to rememter 6 9F(3
[RETURNI*, Loading of source files 1z alsc done wWith the
monitor,

The #anual, on the other hand, is a verv grofessicpal
effort with cardboard covers and wire bound. The printing 1%
clear and well laid out. There are one or ‘two printing
prrars. In particular the semory eap given shows the red and
blue banks reversed, The manval also opits to exnlaip the
pseudo pps ORG and ENT.
ZEN

Z2EN is supplied an tape with a 24 page manual printed
on  fluorescent vellow paper. I have found thic to be useful
since it means that 1 cap easily find it amopgst all the
papers on #v desk, [ had trouble loading ZEN at first. |
finally used & phase-shift lead and found that I could then
taad it every time, IEN loads froa SCOOH to about BAGOH,
then auto runs and cisplays its logo and copyright notice.
Precsing any kev pute it into comeand mode,

ZEN 1= described as an 'EDITOR + ASSEMBLER + DEBUGGER
+ MONITOR® and consequently has an extensive set of com-

sands. It has a line editor which 1o entered via the £
compand. Lines of source code say then be entered. ds with
the COMPARS editor the lines are automatically renuaberd
sach tige apd the cosmerts [ aade about COMPASS” editor
apply egually well,

1EN supports the full set of IILOB spesorice plus
eleven pseude opeades. 1t wtll  accept nuaeric daka in
decimal, Binarv, octal or hex, JEN accepts siw operands
4=, K/ 6ND and OF) which allow the aser  to defipe guite
flexible ewprescicps, TEN'c CEBUBGER/MONITGR 1s a duplicat-
ion of zome of the LYNX's moniter and BASIC. It has §
Tebugzer sosmands and 10 Mopitor cosmands. The Debeqqer
allows you to fusp te your program. return to BASIC and
update the registers, The Momitor cosmands allow vou to

perform such tasks as sodify meacry, change isk and  paper.
gerform & bvle search etc,
Tape handling 15 onod with LOADLVERIFY and  GAVE

cagmdeds  all availahle for both source files and object
iilez, The onlv ieprovement would be  the sclusion of an
AFFEND command for source files. Tt ic alsz possible ko
sccenble rode straight to s tape :p WLOAD format, This sakes

1t eacy to develep prosrams which will sit where IEW
riorpallv i, There are onlv Yen error messages and these are
rather L}unt Newcomers amight find them a little sphelpful,

Gne that 1 did like was "Huh?" whick I like better than the

negal "Syntax arrgr®,

Comparisan ZEN v COMFASS

“au could trade tasults lor cosplismentsi between IEN
and CONPASS  for some frme. JEN supports bindrv and cctal
nupbers. COMPASS has conditional  ascesblv. IEN has  some
*abnrqan commands  and COMEASS uses text compressiom, st
etz pte, 1 don't actually use either of these asseablers and

1 hefore | reviewsd them | anglysed what festures of av
azzeabler 1 actually use, Tt was surprisingly tew. Conseguen
-+t 1 vies the "#rills” which these asszemklers otfer to be

ze Lnfdorx impartance, Take hinary nusbers and conditional
cepbl.  for evample, ar think of times whep thev woeld
ve heps usetul but I have marsged without,

The rpal criteria ars cost and ease of use. In teras
af coct COMPASS wing by a2 short head [COMPASS £15.007 kM
£17.5C fzpecial NILUE pricedd, In terms of ease of use then
IEN haz the advantage. Having used many systeas on all sorts
af machisez 1 am well awarp of how easy it 15 to confuse the
copmands of ane system with those of another, COMPASH
requires you Yo use the Lynw smoniter (znd perhaps BASIC
whereas 7EN i= a complete package, Although some of IEN is a
duplication 1 would find it easier to use. It has &
consistent =at of cossapgc and once iearnt you need never
ctray from IEN.

If you have a 98K Lysr then the cpace advantage
pfferad by COMPASS will e of little significance, You will
<tiil have sore than 20K available for source code. If,
however, wvou have & 48K Lyne and vou dos’t intend upgrading
to 54K then the hanked saitched version of [OMPASS aay  well
ke a better buy.

of
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CODER

TODER 15 an “instant’ ascesbler/disassesbler which is
written 1n BASIC with a substantial amount of machine code
in CODE limes. It will allow vou to work oo any ares of
gegory inciuding CODE lines theaselves.

Although CODER cnlv cupports about 3040 of the stand-
ard 180 anescnics this doec mot restrict the user very auch



since any which are aissing are seldos used and may be
entered directly by the user if reguired,

CODER supports 19 single letter comsands to allow
aanipulation of the code, Dnce the ares of semory on which
you wWish to work has been entered, CODER disassembies the
first bytels}) and displays it. You ®ay now enter new
mnemonics and CODER will instantly ascesble them and show
the apraode(s) and the aneeonic.

One interesting feature of CODER is that it provides
a call up table shich may be used to sake calls from one
CODE line tp another and so aake machine code programs
relocatable.

fin eieven page manual is provided which starts with a
rather asusing HEALTH WARNIMG. COMPLUTER ADDICTIOR ARD IN
PARTIEULAR MACHINE CODE OBSESSION CAM [CAUSE LOSS DF SLEEP,
EYESTGHT DAMABE AND LOSS OF SENSE OF PRIORITIES LEADING T0
NEGLECT OF SELF, LOVED ONES, RESPONSIBILITIES AND POSSIBLE
BIRE COMSEQUENCES'. Tts a pity all assembler wmanuzls don’t
have such a warning - because 1ts all o easy to get hooked!
The health warning is unlike the rest of the manual which is
terse and beginners sight find it a little ditficult to pick

up,

MODER-B0O

BODER-B0 is described as 3 "Mon-syabolic asseabler/
disasceabler™. It is written in machine code and 1 had no
trouble 1n loading i%t. The first action the user aust do is
to define a workspace. This is where the instructions will
be ascembled to. Unfortunatelv it will not allow vou to werk
on BASIC COBE lines.

The ‘’aanual® is written on the cassette tape inlay
which unfolds to fora ahout 7 ’pages’ of explanation.
Although small | found it well written and quite adequate.
It describes the six cossands available which are as
{ollows.

1. F. Fill the workspace witk the breakpoint byte F7H

2. 1. Juep to manitor.

3. M. This cosmand ailows you to sodify bvtes in your
workspace, It will allow insertion and deletion by seans of
CONTROL/I and CONTROL/D. Although [ +found this somewhat
confusing 1 dare say you would get used to it.

4, P, Thic comssand prints the workspace in snemonic
form,

5. §. § allows you to save the disasseabled code onto
tape. It claims that vyou ran then reload the tape into a
syatolic assembler but doesn’t describe how to do this.

4, H. This command is used to define the workspace,

Overall 1 found MODER-BO somewhat disappointing. The
editor (M command! does not use the standard Lyn: method (ie
insert mnde) which ! found odd and secondv it doesn't like
trailing spaces on the end of input lines, This caused
nuabercus BEEPS to be sounded along with the message "SYRTAX
ERROR*, 1 didn’t like the P comsand. It insists op two
argueents every time. It would be muck better if it
defaulted to grint from the beginming it no arguments were
given and prist froa the first argument 1f only one were
given. Finally, [ felt that it should provide & clear screen
command and the BEEP you get with errors could drive se mad.

Comparison CODER v MODER-80

| was rather dicapointed with MODER-BG, I was expect-
ing a version of CODER written in machine code. In spite of
HODER-8C covering all the 780 anemcnices 1 think that |
would soon get frustrated with it. I couldn’t,for exasple,

imagine wyself asgesbling large machine code prograss using
it. Since it doesn’t allow vou to create CODE line directly
I find svselt wondering who will use it,

[ view CODER as an open ended product. Since you can
find out how it works it would he possible to extend it (not
that it needs it). If vou want to srite large machine cede
programs | couldn't advise vou to buy CODER. But if you want
to simply add 2 few sachine cede routines to BASIC prograss
by using CODE lines then 1 think CODER 15 cuite a qood way
of doing it.

LYNX BUGS by Colin 1.
1. lero is not zero in Version I,

Whilst 0-0 may be printed ad zero, when compared with O in 2
fogical expression it turns out to be unegual

eg IF 0-0<*0 THEN PRINT "UNEGUAL'®

dues indeed pript UNEBUAL!
This is most noticeabie in games where the arrow keys are
used to move an object between two limits:-

Y=i+(KETN=1 AND X<:240)-{KEYN=22 AND X{3)

#hen  ¥=0 and nc key is pressed X becoames D+0-0 which is not
1era, so that if “left arrow” is pressed pext . the object
falls off the end of the screen.

Avpidance. Rewrite the expression so that the aminus part
tomes first., The abave example could be written as:-

Y=-(KEYN=22 AND x<:0)+(KEYN=12 AND Y3240} + ¥
2. INACCURATE ARITHMETIC
There are manv exasples of upacceptable arithmetic accuracy.
One of the most striking is :-

1000001 80LES nives 3.8% ynctead of 2,71818 (E1. S0 a
teacher wishing to desonstrate that :-

{1+1/n138n tends to e as n tends to infinity would te
foiled by the Lynx. ! believe these errorc derive froa ssall
but unnecessary errors in LN and LOE 1g:-

LN{li= 3.68E-7 instead of exact 0,

LOBi1}=1.4E-7 instead of exact 0,

and thece emall errors #agnify in subsequent operabions,

3. String functions of string functions

Some string functions of string functions are inexplicably
rejected ar require unnecessary brackets eg:-

ASCIRIBHTS (A%, 1))-ASC("0%)

Is rejected as a "Svntax error’ and aust be re-written with
extra brackets, to be accepted:-

(ASCIRIGHTS (A%, 1))1)-ABC("0")
flso , inexplicably, the string:-

“A*ECHRS CASCE"O" 1) +*B" +CHRE{ (ASC ("0 +2)
gives O instead of ALBZ but is correct
replaced by its ASCII code, 48.

4, RENUM ignores ELSE IF.

RENUM does not renuaber line numbers ip ELSE IF ...... THEN
6070 line.

{Meither does it renueber LCTN{line no) - EB.}

3. Conditions that corrupt BASIC

Any nf the following conditions will corrupt
program and pessibly cause the micro to qo dead:-

a., IF cantaining 27

b. REM comtaining <LCONTROL: 1 graphic characters,

c. PROC with more parameters than defined in DEFPRCC,

d, It coptaining many string functions of string

functions, eqg TF LEFTS{A%, VAL (N§1I="X" THEN ....
It can be very anpoying it vou have been typing for hours
and thes lose vour prograae on LISTing or EDITing it, just
hecause of one Gf these apparently sieple conditions.

Clavman.

it ABLCQ") s

the BASIC



Driving a Serial Printer

R3232 is a very cosmon sethod of driving printers,
modeas etc and @any aicros have spme form of serial
interface. The Lynx 15 no exception, Wsing the Lyme's
serial interface is not particularly straightformard,

Chararacters are stored in the Lynx as 8-bit ASCIE
codes. In order for serial communication to take place
these eight bits must be sent one at a time along a wire to
the receiving device. Various control signale are reguired
and since parallel to serial tard serial to parallel}
communication 13 very cosmon special chips have been
produced to handle the ogeration. Thev are called Universal
Asynchronous Receiver{! Transsitter or UART= to vou and me.
The Lvnx has suck & chig,

Characters are sent to the UART one at & time which

¢ ther before tramsmitting. In order to infore the
@

tore
ceiving device that a character is about to be sent a

1Yy

El
START BIT is sest first. Once the receivino device has
detected the start bit it “rclocks” the following gdata Bits
ir, Finally the transmitting device sends a SIOP RIT., This
informs the receiving davice that the character has beer

sent,

5
¥
t
g

Now if there 1s 1 start bit. 8 data bit= and | stop
bit then 1t takes [{ bits to send one character. The Lype’c
UART 1= clocked to send 2400 bits per second or an  other
words 240 characters per secord. Now if the receiving
device can reteive characters at this rate there 15 o
praobiem. You sigply zend the date,

Things aren™t that simple when it comes fo driving a
printer. Most printers are slower than 40 characters ger
second, £2 & resuit 1f vou send characters fec a prainter at
a rate of 240G characters per second erther vou will lose
coge of the characters or dasage the orinter. Obvicusly a
gortrol signsl is necessarv and 1t ts uswally provided by a
zignal from the receiving devize kpow a5 Data Terminal
Ready or CIF for shert. Polerity pf this signal varies but
basically it flags a ‘ready’ or “busy’ condition.

Thera seems tc be twe ‘types of printers on the
parket. The first cnlv sets the DTR signal tao busy wher the
printer's  buffer i1z +full. The second tvpe copbinually
alternates the DTR signal between 'husy’ and ‘readv’. If
vou hdve the tirst tupe of printer then all that is
pecessary 15 ta sicw down the rate at which the characters
are sent. Thic 1c what Camputers’ B.PEINT coftware dees ang
it explains why it will not sork with all orinters.

T# you have the secend tvpe of printer thes vou wiil
have to provide the TR =iqnral. Since mv Epson printer is
of this latter type [ have spent a fair amount of time
trving to grovide this stgnal.

METHOD 1

The first method T tried was to use the A/D tnput as
DTR input signal, The method works hut rather siowlv.
Although it s not a particularly satisfactory sethod 1t 1s
easiest since it deesn't interfere with the Lvnx and
requires 3 ainiaus of componenis.

The A/P input port appears to have a large amount of
hysteresis., This aeans that the input signal which the Lynx
"sees’ lags behind the input sigpal. When readinn programs
from tape this doesn’t matter but for a handshake signal
line it 15 cratical. Noraally it sould he enough just to
test the line to see uf 1t is 'ready’ and then send the
data. Dwing tz the hvsteresis it is necescary to wait until
the handshake signal changes fros “ready’ to “busy' and
then to ’ready’ again befere any data ic sent,

The assembier routine beleow has been assesbled at
BOOOH but 1s ip fact fellv relocatable. [t peeds to be
initialised bv DPOKE %8207, 88000, Then LLIST, LPRINT and
LINE will 21l work. The TABLE of values given at the end
are tar my Epsen printer. Your printer mav require differ-
ent values, For e:zample sing has been set up to take the
1ing feed character (0AH) to be ’line feed, carriaee return
and print the butfer’. You sav find that vour primter will
reguire 2 carriage returs GIDHY 1pstead.

aong ae ORG  BGOOK
2020 sSERTAL PRINT DRIVER ROUTINE
DOT0 JUSING THE A/D IMPUT PORT AS
0040 3f DTR HANDSHAKE SIENAL
D050 BY ROEJFOATE
niad R Eqtt  GCH
70 LF EQU  0&H

80049 FEJN nngq FEINT CF BOY

BOO2 DE 90 RET NC sDON'T PRINT GRAPHICS
BT FE26 0166 (PRt

BOOS TO0E B dF KL, PRTI

120 34 CONTROL CHARWCTER
B3 ¢FICE UP CHARACTER FROM THE TABLE

0144 L0 HL, if8307)
(i} Bl L BHE,TABLE-PRINT
Glad apl KL EC
ni7e L B
W] 80 L Liw
it i i ALL  HL,BC
q0i2 ik 20D L& ML
B3 R/ 0214 0R &
wiild 8 A RET I ;RETUR¥ IF ZERO
gilE FS 0230 FRT1 RBUSK AF  3PROTECT CHARACTER

9740 118 THE URRT CLEAR?
gols Dppd OE50 TUBRT IN A, tEE4)

B8 CR77 G250 BIT wmm
gnle THRR 6270 JE 7, TUART ;LOOF UMTIL CLEAR
280 ;SET UF &/0 INPUT
Beil JEGC (2940 LE A 12
go1E D3ga RLH DUT  {£84),A
BOZO ZE20 R L A £20
Bugl 387 0370 gt (E97) 4
Ba2a ZEIL G330 LD A.40 3TEST WALUE
Rii2p D384 0340 T (684 A
BOZE CI1BOOB 0350 LD BEC,f0BGD
Birlk EDTH 9360 CTL!  IN  A.40) :LOOP WHILE *HYSY?
020 1F 037 RR&
BU2E T0FR 2380 JR NC,CTLI
8030 ED7B 037 CTLZ  IN A, (C) sLODOP WHELE "REABY'
guit iF 0404 RR&
8033 ZAFR 410 JE - C,CIL2
guis EL7R 0420 CIL3 N 8,40) :LDOP WHILE "BUSY*
AO3T IF (430 HRA
BOR IOFR ud4¢ R KL LIL3
G450 ;NOW [TS "READY" SEND THE CHARACTER
dudf Fl 0444 PoP  aF
8036 D342 0470 OUT  (£B2) & ;SEND THE CHARACTER
BOZN AF n4an 10R A
803E D3B4 (485 QuT  (£84) A ;IERD SPEAEER
Ba40 h3A7 G450 UT  {£87),8 1DISABLE A/D
8042 L9 1500 RET
8043 00 9510 TARLE DEFR 0
A044 G 0520 DEFE ©
8045 (0 G530 DEFR ©



Bods i (540 DEFB 4

/047 o0 0550 DEFE ©
3048 00 (1568 DEFB ©
B04T 30 0570 DEFR &
g4 07 G589 DEFR 7
B4R 00 1390 DEFB 9
an4r 09 Q&G0 DEFR 9
go4an o4 N4t OEFR £
godE B 0820 DEFR £B
AoaF of 0630 DEFR L
BOSE OA 640 BEFER £4
8051 0F 9450 DEFR £E
Ban GF libHG DEFE £F
BOST 0 0871 DEFR 7
80654 11 684 DEFE £11
BiEg 14 0450 DEF® £17
8036 13 G0 DEFE F13
q0%7 14 0744 DEFR €14
goRe 40 {720 DEFR &
RS9 DG G730 DEFR 1
] 6740 BEFE 0
qusk 18 o750 DEFR £1R
qual 00 0740 DEFE @
gD o) 8370 BEFE €
205 1R 780 DEFE £18
BOSF 00 0790 DEFR O
BiAG G0 faag DEFR ©
RO&Y 00 0819 DEFE &
Rix42 04 GB20 OEFB &4 ;LF FOR £1F

The DTR signal may go from +12V¥ to -12¥, 1t may qgo
fros M to +12V or it say qo fros OV to +5V, it will depend
upan the make of the printer, Tt is important to realise
that applying +iZ or -12¥ to your Lvnx will do it = power
of ac good. Some forw of voltage limiting and current
limiting circuit 32 reguired. This is farrly straight-
forward and the circeit giver in the diagram will suffice.
T noraally mount the comporents inside one of the plugs so
no PCR 15 pegessary.

tsV

+47
I

TO LYNX

FROM PRINTER

+I1

-2
ZENER 0IODE

METHOD 2

The second method of providing the handshake signal
is to solder four wires inside the Lyax, Flease note that
this invalidates your guarantee but it is guite a qood way

ot sglving the problea, The wires are soldered as follows:-
!, Pin 4 of the serial conmecter to pin 1 of 028
2. The A1l keyboard celect line {pin & of PL1) to
pin 1 of I{28
3, Fin 3 of IC28 to D7 of the kevboard port which
pay be found on pin 2 of I£29.
1, Pin 5 of the serial pert to a +3Y supply

DTR INPUT SteNAL

S
N7 3 TCcLE
A o
PIN L | A
Y. 1 PLI PING

The dramback of thiz methed ic that it sets bit 7 on
ports 09BOK and GRBIM to @ whereas it would normally be l.
fis 2 resuit if wou rup anv BASIC programs which test for
the cursor keys with lipes {1kei-

1af TF INP&09ED) =217 THEN ...,
the grograg will rzb work, On2 waw aroung this pc to make
up = olua to repiace the serial lead., It has prns 2 and 4
cornected tooether, This ensures that bit 7 of ports QB80H
and 098¢H will he =&t
BN adva QRGE BOOGH
0020 (SERIAL PRINT DRIVER ROUTINE
and $USING BIT 7 DN PORTS L08BO AND L0980
5040 3FOR A DTR HENDSHAKE SI6NAL
(G0 (BY R.E.POATE
(bt CR EQl} ODH
G070 LF EQY  O&H
0080 PRINT CF  BOH

aGos FEBD

409z 1o 2090 RET NC ;BON'T PRINT GRAFHICS
aoa3 FE20 010G L £20
B 3OE g110 JR  NC,PRTI

3120 34 LOMTROL CHARACTER
¢i30 PICK UP CHARACTER FROM THE TABLE

BOOT ZA0242 D140 LD HE, (£6202)

goo& 012800 0150 LD BC,TABLE-PRINT

§aaD o9 0160 ADD HL,BE

8O0E 04600 270 Lg  B.O

g010 4F G180 Lth  C,A

BalL 09 8186 ADE HL.BC

82 7 G200 LD &, tHL)

BOLI BY 021 R &

go14 Ch 0220 RET 1 (FETURN 1F ZERD

g% F5 0730 PRTL  PUSH AF ;PROTECY CHARACTER

0240 ;15 THE UART CLEAR?

2014 brad $250 TUART 1IN A, (£B4}
gole Car? gL BIT 4.R
BO1h 28FA 270 JF  I,TUART ;LOGP UNTIL CLEAR



0280 ;TEST THE DTR SIGNAL

BOLC 018003 4290 LD  BC,f0889 ;OR £0980

BoiF ED78 0340 100P [N A DD

goz1 7 G310 RLA

4022 3BFE 03z0 iR C.LOOF ;LOOP UNTIL CLEAR
4330 ;NOW 115 'READY® SEND THE CHARACTER

8024 Fi HEEH] PP AF

802% D382 0150 QUT  {£8Z),A ;REND THE CHARACTER

g6Z7 €9 (340 RET

a028 40 0370 TAELE DEFR @&

8629 00 1360 DEFE 0

TABLE 2t above

METHOD 3=

The third method involves using the interface qiven
in Issue 2 as an input line for the handshake signat. It 1s
verv similar to the previous method except that the roctipe
reads the handshake signal from D of port A,

il a0Le ORE 8O
2O D000 0020 CF EQU  GDH
20340 DR nize LF EGU  owl

D050 SER1AL FRINT DRINER ROUTINE

‘it (USING PARALLEL PORTS (N HEWS I3SUE 0
0670 :FGR A DTR HANDSHAKE SIGNAL

(080 5DTR GIGNAL COMES IN ON DO OF FORT &
009G 3BY BB, POGATE

a0 FESS ¢100 FRINT CP 84

80a7 o0 g RET RL
R 0120 LR iZ0
2065 300E ] JF ML FRTI

G140 ;4 CONTROL CHARACTER
dtSe ;FiCk YF CHARRACTER FRON THE TRELE

Q007 2R0265  laD L0 HL UEG2GED

&o04 912500 Gl LD RO, TABLE-PRIKT

goap o9 fpgn G0E HL,BE

BOOE Dp06 ' L0 &

R0 AF Ld  C.4

Buiy 09 AL AL, BC

Bui2 7E LD &, 4HL)

gnil g7 ar A

B13 9 RET 7 «FETURN IF IERD

BOIS FS 1750 BRT{  FUSH @F ;PROTECT CHARACTER
N7AL 318 THE UEFT CLEAR?

Bi1k [RE4 2T TUART 1K A, 1£84;

BB CE77 aEgH 4iT &5,68

BO1A 28FR s JB I, TURRT iLOOP UNTIL CLEAR
( :TEST THE TR SIGHAL

Ba1C DE4% G310 LOOF  IN A, (E4% ;RERD FORT A

BR1E IF a3z FR&

galF FOFE Q330 JR  KC,LOGF ;LODF UNTIL CLEAR
234G ;NDW [T5 'READY® SENL THE CHARACTER

goz1 Fi 4350 POP AF

f072 [387 0348 QYT {E82: A (SEND THE CHARALTER

goz4 C% 0370 RET

BOZS 00 (380 TABLE DEFR D

TABLE as shove

SOME FINAL FOINTS
The Lyny can haye lines of up to 240 characters in

lenath, Singe most printers have either 89 columns or 132
goiuans unless soae form of wrappirg software is used lang
lines can’t te orinted. The fecllowino rountine can be
placed in front of thoze already given to wrap leng lines.
It uses gemory locatien &10IH to stere the aumber of
tharacters grinted, At first sight it might =ees that this
iocation would reed to be zerced bhetfore any oripting could
teke glare, In prechtice 31l that 1z regwired 12 for &

zarriage retyrn to be printed which car be done with :-
LPRINTIRETURRI,

in the previous routiees there 12 3 jine which reads
BE TRELE-FRINT. Thiz wili have to te changed to 7 L
]

Antn DRE BodoM

G20 LR EQU 40K

i EGU  OAH

EGY 510t ;THARALTER COUNT

ahst WRAP  CF £BG

8 ag70 BET  NC $DON'T PRIND BRAPHICS
&) ULy PUSH AF :SAYE THE CHRRACTER
an yign ik Af
T gi00 oh  1.CRLF
i ; if L
din 2B1E dE I,LRLF
Bl FEIF i UFOfIF
qook 7817 N4 iR 1 CRLF
By PRI g1R: BR
Rirly 3817 4140 R C.ERR

0174 JHORMAL CHARACTER

3014 ZI0IAE LI KL COus

BilT 34 IHC  fHLS

E1EM I =1 LI ABu (TEST FEINT IDIH
rlé RE CF  fHL

Gelh T00E JF  KL.EKD

BO1D FECD Lh &Lk

an1F 217580 LD HLLEMD

g7 2 e PIUSH HL sGUMMY SETURN GODRESS
60T DRGZAT  GEED (D WL, (fediz

Q078 £9 308 A

8077 AF 0320 RLF tgR A
Bozd 3ECiel 4130 Lo (COUNG: A
BOZE Tl 0350 END  POF AF jRETURN THE CHGRALTER

fou wiil alsoe find that LINK ON/OFF wili prist
epaces on anv attachked printer, The reason for this is that
the curzor on the Lynx 1s actually “pripted’ on the szreen,
Since the cursor is made up of two characters (Z0H amd EFH)
the space character {20H) 15 orinted each tise the cursor
1s blinked. The way around this 15 ‘ts ignore araphics
characters {which the routines doi apd Yo use two graphics
characters for the cursor. Thig can be done wiih

CCHAR LADEF [RETURNI.
fis vou shouid now reaiise, driving a serial printer
froa the Lyax 15 far from eacv and this isp’t the ead of
the story. What do you do if vou wish to drive & device at
a speed below 2400 baud? Ferhaps 1 will answer that i
another 1ssue,



Machine Code for Beginners
Part 3.

There are =everal probless associated with writing
aachipe code programs in the way [ have been doing it in
this series, You may have noticed that once you have decided
what register operations you want to perfore you have the
laboricus task of f{finding the correct opcode 1n opcode
tables. Admittedly vou say get to learn some of them (it
does come in bimel but since there are more than 400 of thea
it is very unlitely that you will ever remesber more than a
few.

The zecond probles concerns jumps. Once the mecharics
ot calculating the jump address has been sorted out it 15 a
tasrly easy calculation to arrive at the jusp value - thut
ite very tedious, There aust be a better way,

You wiil only fully appreciate the third point if you
tried the last example tn Part 2 ie relocating the marchine
code. All you had to do was re-work the given gprogram to
work scmeshere elee. Once again it should have been a
ctraightforward exercise since all the logic was there to
follow - but its another tedious task,

1t can also be tedious to edit/modify machine code
prograes. 1f you tried to make the 'character blisk’ progras
blink such more slowly vou must have re-worked some or  all
st the prograa.

Lastly sachine code doesn’t lend itself to what is
known as  DOCUMENTATION. This aeans putting your thaughts
down s that you or someone elee could understand what the
progras does and possibly modify 1t This is one of the
reasons the programsers preter to use standard lanquages.

On the face of 1t there isn’t much to recoasend
sachine code prograseing. The way around aost of the points
raised is to use an ASSEMBLER. An assembler uses a standard
lanquage which 1is ther translated lor assembledl into
gachine code.

ASSEMBLER LANGUAGE

Each of the 600+ aopcodes has 1ts own MMERONIC to
represent 1t in 180 assesbler language. The syntas of the
lanquage has been definded by lilog (designers of the ZBD)
and since it is guite sieple you wikl find that you will be
able to remember the anemonics to represent several hundred
gprodes. The assesbler is normally entered into a #ile f{as
are BASIC programs), Conceptuzlly the file has four {islds,
The first is a LABEL field. This 1s followed by the DFCODE,
the OPERAND and the COMMENT fields. Only the opcode field is
mandatory. fAn exasple should clarify the fields.

START LD HL,0 jzero HL reaister pair

Here the label is 'START’, the opcode is “LD*, the
operand is 'HL,0°. Finally the comsent, which is separated
by a semi-colon, explains what is happening. You will bhe
afle to find ather examples in the rest of the magazine.

The label field is used to mark a location in the
progras. Norazlly this is used for subroutine calls, jusps
or to aark the start of a section of the progras. In some
assesblers labels are followed a colon to separate the label
field from the opcode field. The opcode field or the
maenonic field as it is sosetimes called is where the
sreaonic is placed mhich defines what operation 15 to be
performed. The mneacnics have been defined by Iilog and they

attempt to describe the operation so as to be mescrable. 5o
far wvou have aet some of the oproge regresented by the
following anemonics:-

ADD, CALL,LD, P, RET,DINZ

The first two don’t need any explanation. The third
{LB) stande for LOAD as in load one register with anather.
JP 315 short for JuaP and RET is chort for RETurn., DJINT 15 an
eyasple of how difficuit it 13 at times to fore anesonics
which describe the operation, DJINI stands for Decresent (K
register) Jump relative if Mot lero. In actusl fact this one
ic pasy to remeaber because vou will use s guite often, bhut
not all aneaonics explain theaselves quite as clearly,

The operand field is uszed to indicate on what the
actign is going to be done. It may he an address, or a
register or both. Some mneaonics use two operands such as °
LD A,B’. Here the point to mote is that it 1s the B register
which 15 lioaded 1ate the £ register and not the other way
round, The tomment field needs np explanation exrept to say
that 1t is separated froe the rest by a sem:-colon.

PSEUDO-OPCODES

These are not really oprodes at all tut since they
may be used to define bvtes within a progras it is
reasanakle te csil thea pseude-cprodes, [itferent asseablers
will support a different set ot these so [ will only deal
with zome of the scet cosaan.
ORG

GRE ctands for origin and 1t 1nforac the asseabler
where vou want the machine code to be asseabled. 5o 1f vyou
were to put ORE  9080H" ac the firzt line 1n @ f1le 6f
source tode the assemoler would acceable wour progras at
R009H. Scme  assesblers have a default oriota if vou dos't
spECify one,
DEFR

DEFR stands for define byte and it doee exactly that.
S0 if * DEFE Z1H" were in a source code file the assembler
would put the byte 31 intc the progras. DEFH can be used for
example to set up a data table,
DEFW

DEFW is siailar to DEFE except that it defines a WORD
instead of & byte. A word 15 two bytes.
DEF®M

DEFM stands for define message and that is normaly
what 1t ts used for. So 7 DEFN /This is a sessage/’ entered
inte 3 sowrce file would assesble the ASCID codes for the
message.
EQU

EGU stands for sguate, [t i= used to squate & nage to
a value. This belps te make the program acre readable and
gasier to chapge. if you had 2 program dealing with a
carriage returs character you might set up an epuate as
follows:- 'CR ERU QDW'. From them on in the progras you may
use CR' whenever you wish to use the value for a carriage
return. As sn exaaple to load the & register with the ASCII
for a carriage return you would put:- * LD ADR.

FORTS

The 180 can perfors two types of comsunication.
internal end external. Internial communication 15 concerned
with memory. External comunication 16 toncerned with extern-



al devices such as keyboards, disks and tape recorders.
External cossunication is done via PORTS,

So that vou know which port to use each 15 nuabered.
Norsally there are 236 ports on 2 IBD machine and they are
nugbered 0 to FFH. Or the Lynk the designers have chosen to
design the hardware to recognise 53335 perts nuaberd from O
to FFFFH, For obvious reasons nct all ports are used - can
you think of 55335 devices you could have linked up to vour
Lynx?!

THE KEYBOARD

The harduare of a sachine decides which port vou aust
use for 2 given operation. The I/D (input(nutput} amaps for
the Lysz were published in the first copy of LYNX USER. They
show that the keyboard is attached toc ten gports nuabered
003QH, G1B0H, O0280H wup to O9BOM, You can read in an 8-bit
binary number from each port. The bits of the ports are
attached directly to keys on the keyboard. Normally the bits
of each port are held high {ie set to a 1! but when a key is
pressed they go low tie Q). So all that ts pecessarv to find
out which key is being pressed is to read all the ports and
find out whick is not set to FFH (ie all hit set to I},
Having found the port you can then look up the data read
from the port in 2 look up table to find out which kevis) is
down,

QuUTPUT TO PORTS

Qutput to ports involves sending an B-bit nusber to a
selected port. Once again it is the hardeare of the
sicro-compiter which dictates te which port the data is
sent. The &-bit A/D output port (speaker) 1z op port number
84H. So to get some sourd we need to cend data to that port,
Bound is produced by vibrating the speaker so the data must
*vibrate’ or alternate between high and low values.
Scme of the oprodes for port operations sre given below,

MNEMONIC OPCODE EXPLANATION

IN f,(Part No! B8 Port Mo Read data from port
inte the A register.

IN &, (D) ED 78 Read data from port
pusber in L register
into the A register

GUT (For: NoioA DI Port Mo Send & out to port

Qut (Ch, A ED 79 Send A to port (0)

Having apted to explain ports with reference to the
keyboard and the cound pert it ceems rather logical to cet
up an “electropic organ® using the Lysx keyboard and the
sound port,

The prograe consists of a eain routine whith scans
the keyheard and losks for keys which are pressed. Once it
has found an input froa the kevboard which isn™t FFH (i no
keys pressed) 1t then calls a routine calied FING which
logks 4ar the key in a table. [f it finds a mateh 1t picks
up 2 wavelength and nusber of cycles fros the table and
plays the note.

There are a few instructions in the program which
haven't been covered before, This is unfortupate and it
demonstrates that vyou need to know & fair nusber of
instructions befare yow can program in sachine code, | will
be cavering them in subsequent parts of this teries so for
noW 1 will give you & brief explanation as to what thev do.

The first 15 [P, This stands tc CosPare and it

instructe the 180 to compare the A register with the
argupent., Thus CP QOH would make a comparicon between the f
register and B0H. If the A register contained BOK then the
zere flag would he set and this flag can thes he used to
direct prograa centrol.

The second new instruction is BIT. The BIT instruct-
ion tests to see if a hit is set. If it is pot set (12 0]
then the 1ero flag will be set, Otherwise the zero fiag will
be reset to 0. Again this can be used to direct the flow of
3 progras,

The LPL instruction flips the Bits ip the & register.
When the keyboard is read vou will get an B-bit binary
nugber with © for a keyv pressed. CPL is used to invert this
hence giving & | to flag shich key hac been gresced.

The ANE instrection gerfores @ logical #&KD between
the A register and the argusent, This meaps that a bit by
bit analysis is carried out on the A register and the
arqueent, Only whepn both hits are set to a 1 will the result
be s L.

TdNI vou mave met before but not as DJKZ. It was used
t» the first part of the series, [t decrements the B
reqister and tests to see 14 it is rero. [f 1t ;e thes vou
continue, 14 1t is not zerc them vou make a relstive jump
according to the argument.

The 4ingl new spstruction ts X0R and it is wused in
the opregrae to set the & register to zern. This could have
beer dane with LT A0 but that would take two bytes and XDR

f

£ only takes one so 1t is noreal to use Y0R 4.

The progras uses the fcllowing keyboard lavout:-
g W E T ¥ J O i del
cucdr 5D F B H KL ¢ v ol ocr
Where cu,cg,ci and cr stand for cursor up.down.left and right.
The notes are as follows tsharps flagged by $i:-

FRGLtAr 1@ FLGL A L1 Dt
EFEABRLIDEFGADBCLC DE
go0d aolo OrG  E£RDOC
8000 G006 0020 WIDTH EQU & ;WIDTH OF TABLE
8100 G084 0035 AUDIO EQU £84 :SPEAKER PORT

gaad 4084
goag anny
a0of a000

Q04( AYCONT EBU £80 ;AUDID VISUAL CONTROL PORT
G05¢ 0N EBU { ;ON/OFF FOR SPERKER
0060 OFF  EBU 4

ga0d 2004 0076 CLS  EBU 4 ;CLEAR SCREEN VALLE

go0d 3E04 Ga90 L3 A,CLS

goaz cF 1106 RST B

BOOT 3EQL DILD L A,ON

BOOT BI80 012¢ QUT  (AVCONT), A

8007 aboa 0130 SCAN LB B, 10 ;SCAN THE EEYROARD

8OO (EBD 0140 Lt C,f80

BOOR 0% ¢139 SL00P DEC B

800C ED78 0140 IN A, {Ct :READ THE KEYROARD PORT

BOOE FEFF 470 CP EFF ;TEST IF ANY ¥EY PRESSED

go10 £3 4180 PUSH BE ;BAVE BC VALUE

8011 42380 0199 CALL NI,FIND ;FIND WHICH KEY PRESSED

8014 L1 Q200 POP BC ;RETURN BC

8015 o4 0216 INC R RESET R

B 10F3 224 1IN SLOOP ;BACK FOR NEXT PORT
(230 ;TEST FOR ESCAPE - B 15 NOMW IERD

8018 €074 G240 IN A, (L) ;READ PORT £0080



gop Cr77
801C 20£9
golE 3EQ0
8020 D380
§o22 D3e4
BO24 C9
8023 2F
go2b 4F
8027 116E8C
8024 110600
&0 19
BO2E 7E

302F FEFF
8031 8
8932 B8
8033 20F5
BG35 23

8036 7E
BO37 Al
2038 BE
ao3% 7R
B03A 20EE

a02c 23
8638 23
BO3E SE
BO3F 23
B040 54
Bo41 D3

Bo4z 23
B043 SE
go44 23
B04% 34
4045 El
Bo47 23
2048 24
8049 20
go4n 20
J04R 2004
804D 2C
Qu4E AF
904F 1384
8031 COABBO
§054 3EIF
8036 DIB4
§038 CDsREQ
83f €5
805C 018000
803F EDVE
Ghat CR77
8063 Ci
BO4K €8
8065 1B
80646 A
Bo47 B3
8068 20E4
BosA €9

BO6R E5
Bast 20

0230

026¢

027

0280

0290

0300

(320 FIND
0330

0340

0350 FLOOP
0340

BIT 6.4

JF NZ,5CAN

LD A, OFF ;SNITEH SPEAKER OFF
QUT  (AVCONT) A

T (AUBID), A

RET

EPL ;FLIP ALL BITS IN A REGISTER
L Ch

LD  HL,TABLE-WIDTH

LD  DE,WIDTH

ADD HL,DE

0370 LD A, (HL) 5LOAD WHAT WL
POINTS TO INTO &

4380 P £FF ;END MARKER

039 RET 7 ;TEST FOR END OF TABLE

0400 CF B ;TEST FOR PORT NUMBER

0410 JR N2,FLOOP ;ANOTHER TRY?

0420 INC HL ;POINT WL T0 BIT
CONBINATION

0430 LD &, ¢HL) sLORD INTO &

(440 AND L ;LOOK FOR ONE AT A TINE

0450 TP (HL);IS THIS KEY DDWN?

0440 DEC HL $DEC HL IN CASE IT ISN'T

0470 R NI,FLOOP

0480 ;FOUND IT!

(490 3PICK UP DELAY AND FREQUENCY

0500 NG HL

6510 INC HL ;HL POINTS TO WAVELENGTHS

0520 LD E,(HL)

0530 N HL

0540 LD 0, (KL}

0550 PUSH DE ;THE WAVELENGTH

0560 NDW PICK. UP THE NUNBER OF CYCLES

0570 ING HL

0580 LD E,(HL)

0590 N HL

04010 LD D,(HL) ;DE HAS No OF CYCLES

0810 POP ML ;THE DELAY

0620 ING HL

0430 INC H

0440 N L

0850 DEC L

0660 R NI,BEEP

0470 I L

0480 BEEF  XOR A ;1ER0 A

0490 OUT (AUDIO},A SEND TO SPEAKER

0700 CALL DELAY

0714 LD A,63 ;MAX VOLUNE FOR SPEAKER

072 OUT  (RUDEOI A

0736 CALL DELAY

0740 FUSH BE ;TEST FOR ESCAPE

4750 LD EC,E0080

0760 N A D)

4770 BIT 6,4

0780 POP BC

0790 RET 1

0800 DEC DE ;DECRENENT WAVELENGTH

0810 LD A,D ;TEST IF 175 ZERO

0820 0k E

0830 R NI,BEEP

0840 RET

0860 DELAY PUSH HL

0870 DELL  DEC L

10

805D 20FD g0
Bask 2% aBee
BOTO 20FA 0900
8072 €l aqL0
Bo73 L9 0920

4940

0930

0960

0570

4980

0990
Ra74 go20 1008
8074 FEOZL000 1010
g078 0910 1020
BO7C 73021100 1030
gogo. 0202 1046
8082 31021300 1050
8085 0220 1049
8088 32021400 1670
g08C 0204 1080
908E 12021500 {690
882 0210 1100

BO4 F3011600 1110
8093 otod 1120
034 D30L1700 130
B0%E Ot10 1140
BOAG BBOLL9OC 1150
8044 0320 1160
g0As ASOLIAGD 1170
804 0304 1180
BOAC BRBOLICCD 1190
B0BC 0310 (200
B0B2 76011060 1210
80Bs 0402 1220
BOBE abOLIFOO 123
S0BC 0404 1240
BOBE 40012100 1250
80L7 0520 1260
80C4 37012300 1276
8aC8 0602 1280
q0CA 27012566 1290
gOCE 0620 1300
80DO 16012700 1310
8004 (604 1320
g00s 06012A00 1330
g004& 0708 1340
gapc FROO2CON 1350

ROED 0701 1360
QOE2 EBOQ2FO0 1370
BOESH 0720 1380
80ER DCOO3LIO0 1390
BOEC 0820 1400
S0EE CEOQI400 1410
BOFZ 9902 1420

80F4 C3003700 1430
BOFB 0904 440
8OFR BROOIBOO 1450
BORE 0901 440
B1O0 ADOOIEGO 1470
Bl04 0920 1480
8104 AI004L00 1490
B10A FF 1506

JR MZ,DELM
BEC H
JR  NI,DEL!
POP HL
RET
‘A LOOK-UP TABLE FOR KEYS/NDTES

;BYTE | HAS THE PORT NUMBER FOR THE KEY

;BYTE 2 KRS THE BIT COMBINATION
{BYTES 3 & 4 HAVE THE WAVELENGTH

JHYTES D & o HAVE THE NUMBER OF CYCLES

+THE TABLE 135 ENDED BY BYTE f£FF

TABLE DEFH 0,£20;E:DOWN ARRDYW
DEFW 470,16 :E
BEFE 0,£10:F:UP ARRON
DEFW 427,17
DEFR 2,2iF¥:@ KEY
DEFW 593,19
DEFR 2,£20:6: 4 KEY
DEFM 347,20
DEFR 2,4 :6%:W EEY
DEFN 530,21
DEFR 2,£10 ;8: § KEY
DEFW 499,27
DEFE 1,4 1A%:E KEY
DEFHW 447,23
DEFR 1,£10;B:D KEY
DEFW 443,25
DEFR 3, £20 tHMIL L:F KEY
DEFW 419,26
DEFE 3,4;Ck: T ¥EY
DEFW 397,2
DEFE T, E1C ;D:G KEY
DEFW 374,29
DEFR 4,2 3Dtiv kB
DEFW 352,31
DEFR 4.4 :E: H #EY
DEFW 333,33
DEFR 5. E2¢ 3F:d KEY
DEFN 3i1,3%
DEFB 4,2 ;F¥:1 XEY
DEFMW 293,3
DEFR £6,£20 ;G: K KEY
DEFW 278,19
DEFB &,4:68: 0 KEY
DEFN 242,42
DEFR 7,4 ;A:L KEY
DEFR 249,84
DEFB 7,2 ;A8:P KEY
REFW 232,47
DEFR 7,£20 R :"3"KEY
DEFW 220,4%
DEFR B,£20 iC:":" KEY
BEFR 206,52
DEFR 9,2 3C8:71" KEY
DEFW 195,55
NEFE 9, 4;D1LEFT ARRON KEY
DEFW 185,39
DEFB 9.1 ;D4:DEL KEY
DEFW 173,42
DEFR 9,£20;E: RIGHT ARROW
DEFM 143,76
DEFR EFF



LYNX EXFPANSION By C. Cytera

The Lvny was designed so as to be expandable at a low
tost. The following article demanstrates this by describing
how it can be upgraged from 48K bo 9eE for less than £40.

You will need the following items:-

1. Eight 4144 dvnagiz RAM chips. These are readily
available ¢rom suppliers such as Midwich and Technomatics.
You can also use 4844 RéMNs instead.

2. A-soldering iron.

3. A pair of fine nosed pliers.

4, & small screwdriver,

5. Dome solder apd connecting stre,

Do not be put off by the need for scge colderipgs 1t
is very sisgple and the computer casnot be damagged upless
you are estremely cleasy and careless.

To expand vour Lyny, read the Instructions that
fallow, and proceed carefully, step by step.

1. Resove all cables conrected to the Lyns,

2, Remove the four Philics screwz holdine the case
together, and turn the computer 3o that the revboard faces
upwards, ie 1n the norsal direction.

I, Detach the kevboard, and lav it upside-down in
front eof the machipe. You will see that it it consected to
the prirted circuit beard bv seans o & ribbon cable, Urglug
this fable frop the board.

4, lyst belaw the  kevbpad connertpr, vov will see
giant 4114 RAMz arranged ac two rows of tour. This iz the

&K Worecpare FAR O jn the 48K Lvnx, Regove these chipe as
carefull v as vpu can, If vou do not have an 0 inseriion:
estraciion tool, agently lever the chips vut using & stres-
driver at either end. Do noi tend or touch the legs, as
gay need these I0s some time in the future. Alse be caretul
not to damage the nearby cersmic decoupling capacitars,

G Now refer to the diadrams. Locate the links to the
lett of the now empty RAM sockets, Using the screwdriver, or
a better tool if vou have sne, tut the tracks which I have
lakelled. This disconnectz the -Iyv sugply 4roe zin §,  whicn
1€ nat orequirad by the 4184, I+ passible use an cha-meter i
encure that the track 15 tut,

&, The arrangegent of lipke which | have labelied 2
should now he chanoed +rom confraurstyan A to configuration
k. The disaraa printed op the Lyns’z PCR should mske clear
what has 10 2 cut the trackz bridging the

Yo

be done. First,

lower *two fairz of cappection points on fhe bosrd, This
disconnects the +ilv zugnlv from pin 8, and the +5v  csupply
froe pin 9, fAgain enzyre that the tracks zre cleariv oot

PooJdzing twg chort pieces of connection wirs pake teg
: brydging the top  tug sstrs of roorection
Tris will connect +5v to pic 8 of the
. the sytra address line. te pin 9. Hake sure
shinv, and check them tor continuity.
=vtreme care, regzove the 4idds from their
theg one By ong intz the
vacated by the 41!1as, Make sure that pin 1 15 at the

sockets

against 2 flat surtace, bending in eight of the splaved-out
pins, Handle the RAMs with great cautism, 2z they are MO
ané can e damaged by static electricity,

9. Flug the kevhoard back intp the PCE. Note that

there 1c & znare socket op the end of the ribbon cable which
dees not connect ta the brare, Now plice the  keyboard
right-way-up oo top of the eachine., Do not screw 1t on yety
1t is hetter to cnecr the memory first.

11

Now for the moment of truth: reconpect and cwWitch om

the Lynx. If 1t does not work, thep either the tracks have
rot  feen propeciy cut, e the links have been #ste 1a-
correctly, If all is well so far type;- PRINT KEM [RETURKI.
The Lwnx chould respond with 38358, How tvpe 1r the
teliowing proarag;-

2

3G PIFE AR

400 IF FEEM (AP R THEN FRINT "FAIL AT “3<hashif

a0 HEXT A

(HB I don’t have nash on mv printer; see lime &d.- ED.¢

This will test aest of the mescry, [+ the nuraal
proapt appears sfter several sinutes, then the expansicn has
been successful. If vou find that ore bit in everv memary
location ie incorrect, then the fault could be & faulty chip
ar & ancarrectly ane, It oqust @ fex aemory
lotatione wre not functioning, them wou rectalnly have g
faulty RAN,

Onte you are catrefied with your extra mgemcry,
tke keyboard back and put the eight
proteetyve packing in #Rich the 4184 were supplied,

inserted

an 4ii8c ip the

Althaugh you hade yngerted Seb pb RAM, saking a Gak
Lvri, Z24F 15 overlard wits the spaze ailocated for tne ROMs.
This theretore is not usable without seitoning out the RdMe

frog the gRRITY MED,

DIAGRAM S

LK

|
CUT THIS LINK

P!

BEFORE

1

LKL

ARFTER



Z-D ROTATION By Chris Cytera

The {following progras by Chris Cytera allows you to
define and then rotate objects. Points are defined using
coordinates in the X,Y and I planes which are thes joined
with lines to create an gbject. Once defined the cbject will
be dicplaved and it may then be rotated abaut any axis by
using the curser, 47 and *}° kevs, You smay also zoaom in and
out vsing the *1" and *C° keys,

To define an ghiect you need to set wp a number of
coordisate positions in a2 DATA statempent to define the
noints, The DATA statepent must be preceded by the nuaber of
points, See line 28 of the program and Diagram 1. The second
stage is to define the lines which join the points. This is
dope by giving pairs of points which are to be jcined. Once
agein the DATA stateseat ic preceded bv the nusber of lines
reguired. See line 40,

Following Chris® prearam you will find come modif-
icatiens which [ have msade and 2 new procedure called 30, I
soon got tired of warking out all the ceerdinates of a
compley chape and decided to write & procedure which would
retate a two dimestional  Cshape® about the I-axis to
generate abjects, Te do this vou sust sodity the *lines’ and
'points” procedures to pick up and store two-dimentiomal
data, The procedure IR then takes each point in turn and
rotates it to produce 12 lines to form a circle. [t then
generates the lines which will coaplete the abject,

Gererating objects is dome by defining the peints inm
the 1-Y plane and the lines which will jpin thes. Points are
defined by X and Y coordinate pairs in line 20. The first
value in the DATA statement iz the nugber of points, Line 4%
iz used to define the lines which will join the points, Once
again the first value is the number of lines. Bee Diagram 2.

DIAGRAM 1

ky

@ 100,130

©

Q@ o I i50,20

o) of ©

DIAGRAM L

Y
%0,0 130,0 X

DIAGRAM 3
THE GENERBTED
OBJTECT




10 REM Points data

20 DATA 5,100,100,0,-100,100,0,-100,
-100,0,100,-100,0,0,0,100

30 REM Lines data

40 DATA 8,1,2,2,3,3,4,4,1,5,1,5,2,
B3y

1000 PROC points

1040 PROC lines

1020 LET D=1000

1030 LET N=100

1040 LET A=P1/16

1050 REPEAT

1060 PROC 2D

1070 PROC draw

1080 PROC update

1090  PROC rotate

1100 UNTIL FALSE

1110 DEFPROC points

1120 REM Dimension point arrays and
read in points data

1130 READ R

1140 DIM X(R),Y(R),Z(R},x(R),y(R)
1154 FOR C=1 TO R

1160 READ X{C),Y{C),T(C)

[17G NEXT C

1180 ENDPROC

1190 DEFPROC lines

1200 REM Dimepsion line arravs and
read in lines data

1210 READ L

1220 DIM S¢L),EQL)

17230 FOR C=1 TO L

1240 READ S(C},E(C)

1250 NEXT C

1260 ENDPROC

1270 DEFPROC 20

1280 REM Convert to 2D

1290 FOR C=1 TO R

1300 LET x{C)=X{C) 2300/ {D-1(C))
1310 LET y{C)=Y(C) 8504/ (D-2(C})
1320 NEXT C

1330 ENDPROC

1340 DEFFPROC draw

1350 CLS

1360 FOR C=1 70 L

1370 PROC MVFIX(128+x (5(C}), 124-y!{
S(C)}, 128+x (EACH) 124~y (E(C}))
1380 MOVE x.v

139G PROC DRFIY(h.k)

1400 DRAMW #.y

1410 NEXT C

1420 ENDFROC

1430 DEFPROC update

1440 LET F=0,7=0,P=0

1450 REPEAT

1450 LET K=GETN

1470 UNTIL ¥=22 OR K=12 OR K=10 OR K=11

OR k=41 OR K=40 OR K=79 OR K=73
1480 REM Rotate about X axis ?
1490 IF K=10 THEN LET F=A

1500 IF k=11 THEN LET F=-A
1510 REM Rotate about Y axis ?

1520 IF K=22 THEN LET T=A

1530 IF K=12 THEN LET T=-4

1540 REM Rotate about the I axis ?
1550 IF K=41 THEN LET P=-A

1560 IF K=40 THEN LET P=A

1570 REM Change viewing distance ?
1580 IF K=79 THEN LET D=D+N

1590 IF K=73 THEN LET D=D-N

1500 ENDPROC

1410 DEFFROC rotate

1620 IF F<>0 THEN PROC Yraotation
1430 IF T<>0 THEN PROC Yrotation
1640 IF P40 THEN PROC Irotation
1650 ENDPROC

1446 DEFPROC Yrotation

1670 REM Rotate shout ¥ axis

1680 LET H=COS(F1,J=SIN(F)

1490 FOR C=1 TO R

{700 LET ¥=Y(C),Z=L(C}

1710 LET Yi{C)=Y3H-14J

1720 LET Z(C)=1tH+YE)

1730 NEXT C

1740 ENDPROC

1750 DEFPROC Yrotation

17580 REM Rotate about Y axis

1770 LET U=COST), Y=SINIT)

1780 FOR C=1 T0 K

1780  LET ¥=X(C),I=1(C)

180G LET X(CY=Xsu-1v

181G LET Z(Ci=Z¥{U}+Xay

1820 NEXT C

183G ENDPROC

1840 DEFPROC Zrotation

1850 REM Rotate about 1 axis
1860 LET B=CO5(P),5=8IN(Fi

1870 FOR C=1 TO R

1880 LET #=X(Ci, ¥=Y(L)

183G LET X (Ci=X4@-Yis

190¢  LET Y(C)=YIB+X85

1910 HEXT C

1920 ENDPROC

1430 DEFPROC DRFIX(x,y)

1940 PROC WVFIJ(x,y,PEEK (k6Z65),
PEEK {kb267))

1950 ENDPROC

194t DEFPROC MYFLX(x,y,h, k)

1970 IF x=h THEN LET m=INF

1980 ELSE LET m=(y-k}/{x-h}

1990 1F %<0 THEN LET 2=0,y=k-his
000 IF %255 THEN LET x=2355,
y=m3 (255-h) +k

2010 IF y<0 THEN LET y=0,x=h-k/m
2020 IF y:255 THEN LET y=235,
¥={235-k) /mth

2030 ENDPROC

10 REM Points data

20 DATA &,0,0, BO,0,100,20,100,130,
130,0,150,20

30 REM Lines data

40 DATA 5,1,2,2,3,3,4, 2,5,5,6

1000 PROC points

13

1010 PROC lines
1015 PRAC 3D

1020 LET D=1000
1030 LET N=100

1040 LET A=PI/16
1050 REPEAT

1060  PROC 2D

1070 PROC draw
1080  PROC update
109¢  PROC rotate
1106 UNTIL FALSE
1116 DEFFROC points
1120 REM Dimension point arrays and
read 1n points data
1130 READ N

1140 DIN MIN) NIN!
1150 FOR C=1 TO N
1160 READ MiCi NIC)
11704 NEXT C

1180 ENDPROC

{190 DEFPROC lines

1200 REM Dimension line arrays and read

in lines data

1216 RERD M

1220 DIM (M), elM)
123¢ FOR C=1 70 &
1240  RERD =(C:,etl)
1250 NEXT C

1250 ENDFROC

1395 IF Cip#i2 THEN [Nk RED
1395 ELSE INk YELLOW

3000 DEFFROC 3D
J009 LET R=12IN,L=128 (N+H)

006 DIM X(R),YAR),Z(R)  x (R}, v (R, 2 (R],

SeLEAL)

3010 LET L=l

JoZ0 FOR I=1 TO N

3030 FOR J=1 10 12

Jo40 LET Y{I+(I-1) #12)=INT(M(1}8
COS(RADLIN3I0N L)

3050 LET YUJ+(I-1)812)=N(1)
3060 LET TQI+(I-1) 412} =INTIN(T) 8
SIN(RAD (34300 )]

3076 LET 5{L)=L

3080 LET E(L)=58tLI+1

3085 IF 0=(L MOD 12) THEN
LET E€L)=8(L)-11

3087 LET L=L#]

3090 NEXT

3100 NEXT I

3110 FOR 1=1 TO 12

3120 FOR J=1 TO M

3140 LET StL)=I+{s(I)-1)112
3150 LET ElL)=T+leld)-1)812
3153 LET L=L+1

3160 NEXT J

3170 NEXT 1

3180 LET L=L-1

3190 LET p=N

3200 ENDPROC



LYNX 48K SOFTWARE

DISASSEMBLER £4.75 (£4.25)

This basic utility program enables you to examine machine code
programs in ROM or RAM in standard Z-80 mnemonics.
Features:— Full disassembler or relative and absolute jumps,
option of disassembly in decimal or hexedecimal notation.

LABYRINTH £4.75 (£4.25)

This is a top guality 3-D 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.

CHANCELLOR £4.75 (£4.25)

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

REVERSALS £4.75 (£4.25)

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

SPACE TREK £4.75 (£4.25)
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 destroying the evil Klingons.
THE WORM £5.95 (£5.35)
Our best yet! Guide Wilberforce the worm to the flowers which
are his staple diet. The problem is that he will try to eat rocks,
walls and himself all of which are fatal. He also moves at incredible
speed.

Nilug members price in brackets — quote mem. No.

QUAZAR COMPUTING DEPT. N.

29 WESTERN RD., NEWICK, E. SUSSEX
overseas — add 10%
Other programs available send for details

LYNX MACHINE CODE __f®

PROGRAMS

“ROADER"” £5.95

A roadrace game with twisting fast road. obstacles, fuel, time and
distance display, real time clock, hiscore etc. Fuel consumption in-
creases as you leave the track. How far can you travel and how fast
before your fuel runs out or you crash? 100% Machine Code with fast
graphics (yes fast) and sound.

“CODER" £7.50

This is the assembler we use to write our games. It is also a dis-
assembler, machine code editor, and test tool. What other assembler
works with CODE LINES, RAM or ROM, includes a FAST BLOCK
PRINT routine to demanstrate BANK SWITCHING, has an integral Dis-
assembler and costs only £7.507

AND FROM ANDREW GOSLING “TOEDER" £5.95

A highly addictive version of a favourite arcade game. With 4 levels
of play, 11 sheets to clear and hiscore. Deadly enemies such as mutant
rubber ducks, submarines, crocodiles, blobmen and harpoons must be
avoided to reach the gaps in the coral reef. Once 3 of your “TOES”
have reached the gaps in the coral reef they may safely board the
waiting boats which then sail off and a new sheet appears. Each sheet
becomes progressively harder. 100% machine code with fast graphics
{ves fest) and sound.

SEND CHEQUE OR P.O. TO:-

FL SOFTWARE,
13 St. Ronans Avenue,
Southsea,
Hants, PO4 0QE
Tel: (0705) 828295

Send s.a.e. for FREE CATALOGUE
SOFTWARE (Buazar) Labyrinth, Chancellor, Reversals,
Space Trek, Disassembler £4.75 e.a. The Wora £5.95;
(Level 9) Colossal Adventure, Adventure Buest, Dungeon
fdventure, Snowball £9.98 e.a. (Gea) Monster Mine,
Golf, Sultan’'c Maze, Gempack IV £7.95 e.a. Discounts
off total; 2 off = Glp; 3 off = £1; 4 off = £2. BOOKS
"Lynx Cosputing” £6.93 HARDWARE parallel connector ¢
cosputer reset £4.50 DUST COVERS £2.75 CASSETTE LEADS
DIN to DIN + resote or OIN to 3 jacks £2.35

FULCRUM FPRODUCTS
14 STEEP LANE, FINDON
W SUSSEX BN14 OUF

ZEN

EDITOR ® ASSEMBLER ® DEBUGGER

A COMPLETE PACKAGE FOR WRITING &
DEBUGGING Z80 MACHINE CODE
PROGRAMS ON THE LYNX
SPECIAL NILUG PRICE £17.50
C/W MANUAL AND CASSETTE

From LAURIE SHIELDS SOFTWARE
151, LONGEDGE LANE,
WINGERWORTH,
CHESTERFIELD,

S42 6PR.

STATE WHICH MACHINE YOU HAVE AND
QUOTE YOUR MEMBERSHIP NUMBER

UNIQUE DpATA STAND AND DATA CARDS

THE DATA STAND HAS BEEN DESIGNED TO HELF IN TYPING THE FROGRAMS FROM PUBLISHED
MATERIAL AND: IS MADE FROM ONE PIECE OF ACRYLIC PLASTIC. IT CAN BE USED EITHER
OVER THE LYNX OR TO/ONE SIDE WITHOUT TIPPING OVER WITH A MAGAZINE PLACEDON IT.

THERE ARE 3 DATA CARDS SUPPLIED WITH THE STAND AS FOLLOWS:-

CARD'1 PROVIDES THE USER WI'TH ALL THE DATA ON THE KEYHOARD,i.e. ALL ASCII CODES
AND SINGLE KEY ENIRY COMMANDS.

CARN 2 SHOWS THE 'HIDDEN' KEYBOARD UNDER CONTRUL | MODE,i.e.WHERE ALL
CRAPHICS ARE AND HOW TO. ACCESS USER DEFINED CHARACTERS DIRECTL

REMAINING IN THE ALPHA MODE.IT IS PRINTED IN RED FOR EASE OF USE.

CARD 3 IS OF GENERAL USE,FOR EASY CONVERSION TOBINARY,HEX.OR DECIMAL,ALL CARDS
HAVE A BLANK KEYBOARD FRINTED ON THE REVERSE AND ARE LAMINATED FOR EASY
CLEANING,

A FULLY DESCRIPTIVE LEAFLET IS AVAILABLE ON REQUEST,SEND A SAE.
DATA STAND + DATA CARDS £14.95 DATA CARDS ONLY E4,95.

FEHiF‘HEHH
PRODUCTS

209 KENTON LANE. KENTON. MIDDX
Telephone: 01-907 3406

VORLON INVADERS
The city of VORLON is experiencing an asteroid stora. The
asteroids are burnt up in the atmosphere. Your enemy has
decided to attack using missiles to destroy the atmosphere
and guided mines to destroy your defence satellite. When
the atmosphere is destroyed the astercids will destroy
Vorlon. A fast action game exploiting the versatile
graphics of the LYNX. With numerous fast-aoving aliens,
missiles and asternids on the screen it requires tactics
as well as good coordination. How well can YOU defend

Vorlon?

VORLON INVADERS by LYNXMAN Price £5.00
(10% Discount for NILUG members)
270, Tithe Pit Shaw Lane,
Warlingham, Surrey, CRZ %AQ.
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