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EDITORIAL
This is the last Issue of NIULG NEWS. No I don't

aean the last Issue of Volume | I mean the last Issue of
NILUE NEWS. Unfortunately NILUG has not had the support it
needs and hence | am going to close it, 1 had hoped that
NILUE would get a thousand measbers in the first six months.
Here we are a vear later and membership is G§00+. Its just
not enough for @@ to consider a second year. Evervthing
hinges on meabership. It is as easy to produce a mag for 2
thousand wsembers as it is for 500 but the economics are
vastly different. Secondly the more mesbers you have the
more chance there is that you will get copy. I must say I
have had a fair asoust of copy but very little of it has
been suitable for immediate publication. The vast majority
needs more than a little work.

The #final deciding factor is that I feel I can’t qo
into the second vear of NILUG without supporting the 128K
Lynx and disks. In effect I would have to pay sbout £1000
out of ay pocket to support the group - thats a subsidy of
£2.00 per amember.

1 am pleased to be able to tell vou that another Lynx
User Broup is going to start and you will find an applicat-
ion form enclosed. If NILUG couldn’t succeed why should the
new group do any better? There are two main factors. The
first is that LUB is not starting from scratch as NILUG did.
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The second is that it is going to have a committee to run it
and share the work. As I understand it the mag is going to
be similar to NILUG NEWS so I hope you will support LUB.

Some members still have outstanding subscriptions. UK
geabers will be paid off (£1.50 per outstanding issue) in
the coming sonth. If vou would prefer to have any back
issues to form a cosplete set of NILUG NEWS please write and
let me know.

Unfartunately the Bank charges associated with over-
seas paysent prevent ae from refunding small amounts of
monev. Overseas sesbers will have their subscriptions trans-
terred to LUB. I feel that this is the best I can do.
Fortunately it only affects about s dozen members.

I would like fo express ay thanks to all of vou who
took the trouble to write to me. I am sorry that I couldn’t
help all of you.

Last but not least I would to thank amv mother for
proof-reading all the copies of NILUS NEWS. 1 couldn’t have
had a better proof-reader. I bet your mother wouldn’t have
spotted that *PBC’ should have been 'PCE’ - mine did along
with a lot of other mistakes that I sade. Many manv thanks
Bua.

R.B.Poate
EDITOR.

CUBSOFT Tames THEWNK

E?S;H is a highlyinteractive programming language which will change the face of your
CBS-FORTHisa tape based version of FIG-FORTH specially tailored for the LYNX user,
incorporating the following advanced features:

% Keyboard Input— 240 character full cursor control & automatic recall.

* Unique Editor—
%k Assembler Support

full cursor control, fast text mode, quit option.

:* Tape Handling Commands— fully supported for Screens, Code & Data.

* RAM Disc Configuration—
¢ Virtual Memory—

39 (117) screens 8 lines 32 characters.
additional 8K fully supported for data transfer.

% Useable Memory— 15K (48K model), 62K (96K model) which is double the available memory

on any other system.

The only system available for both 48K & 96K LYNX

PLUS Double Number Word Set
Debugging Aids
Stack Manipulation
Fast Action Graphics

ABSOLUTELY FREE!!!

All material published in NILUG NEWS is copyright (c)

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

PRICE ONLYE15.95

Send cheque or PO (quoting model and ref LU1) to:-

CUBSOFT 6 Okeover Road, Salford M7 0JX
Enquiries to Mike on:- 061-792 2871 (not Sat.)

Delivery guaranteed within 14 days.

whatsoever. The Publisher will give syspathetic consideration to requests to copy articles for non-coamercial purposes.
While every effort is made to ensure that this publication is correct the Publisher accepts no responsibility for errors in
reproduction or interpretation of the published material. The views expressed in NILUG NEWS are not necessarily those of the

Editor or Publisher.



COMMUNICATIONS
d.fcacip Roan. Ssdstock. Bath, Aean

Dear Hr Foste,

! tesch science 17 & secondary school and spend quite
a lot of tige writing ccienfe groofads on &V Lvey tor ase in
school. Sose of these are far use by the teascher. =g an
eralanaticn of electrolvsic far fourth vear Chesmistre.  the
praduction of hvdrcoes spectrum for sirth fora Cheeistr+ and
Phvsice. and & ganetics program for fifth wear Bizloge.
Other= are far pupil use eg. practice at writips chemizal
-urmulas. cractice at adestifving ingraaiic and arosnic
ray diasram:z for coavex lenzes, and a halancing
see-Saw 1rL3'af for the first vears,
khilst these have not had the ris:id testing which aav
ary fgr tullv comaercial proarams, they have heen
cratirised §v other science feachers apd by pupils

anvore it ipterested in finding out more abaut
these grograms ! would be happy to send details on receipt
ot a stamped addresced snvelope.

rgurs farthfully, Linda Heacher (Myss!,

The fzllowing mesbers wouid like to contact local dzers:-
Kr H.R. Eristow Z2,Lawrence Rd..Tilehurst,Reading,RBT 4BH

art Higgine 37, Breen Lane, Eastwood, leigh-pn-Sea,E38E:.
E 7 ’@U

Are all NILER mesberc receivieg Lwvne llspr? 1§ gpot
then send vour nass end address tc Febecca Hagslev at
Camputers,

REVIEWS
Snawball BY Level 9 Price £5.90 Bv gl =n Hutchisoa

Tb1= 1c the fuur*h ed»enture to tose +from the Level B

'stetE 5{ the art’ aduenture pruqrammzdc. ﬁaet penple
have heard st Level 975 previcus adventures. which  are
sus for crasmino oyer ZO0 locetione. sach eonderfells
1tﬁd in superk detail, into 2 relativelv zmall IZK of
space, Well thiz time they have marappd to include
Vorstians, YES 794 zis lenothy

: G0 dgain with marvel]
ipt:ans te realiv set the mocd.
The ghizct s the sdventire 1= as follows:— ymy tabe

the role of Kixm Kimberly. & cpace agent. whose misston 1s b
see the qrant trapsporier Snowball I safetv arrive on the
new cpace colonv czlled Eden, Unforbunstely sosething has

asne Yrang, snd osne are aWoben from vour  hibernating  state
to returs o 7 zafe aperating state.
elt 10 3 level of one of the menv
pasa@nser gisks and you sust use vour witc and loaic de find
vour way to the coptral room on the five aiie lamz shigp.
a0y problems are encountared the first being the huoe
"nightinaale" gaeyctiops (7 1 couldn™t read the writing Ed.}
nh@ patrai  the ship and destroy anvthing that moves, This
3z = problem that hat me stugped, byt pace zsain, when the
tlBﬁ t5 discoversd it 1z so obwiows vou Yichk vourself, !
till ¥rying to get out of the huoe passerger disk, but |
«& mandged to use the lifts, and get actess to zll the
= o the disk. Seeminglv 2 spacesuit must bhe worn to
ed further. but 1 have vet to find it.

The decumentaion included 1s superh, and includes a
fell  hacrground history to the gaee and also 2 “taster® for
*ha farthooming sequel to this adyepture “Return te Eden®.
tevel %5 gpregramsers can only e coegratelated tor this
zupprid iRpleaentation on the Lynx micrs, involving theg-
5€{Je= in coaplicated bant-switching technigues to
l IIF out of the atcro, a tast post sofiwars houses
¥e 3 nightasre even thinking about.

Ta zup up, it vou iike adventures buy it. I vou
don’t like thew, buy this one. it pay change vour mind.

u 4
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Grid #tbtack be Shards Softuzre; Price £4.95 By David Shaw.

iz progras is a mixture of BASIC and machine code
aut 35 nevertheless a fast game. It hears 2 reseablance to
sther games of the grid variety available on ather sachines.
You wust steer your liaoht bess around the arid collecting
energy pogs, but you must avnid the grid aines, veur own
trail and also the cosputer controlled laser tracker which

is hell bant on catcking vou.

8y collecting all of the energv pads vou move aonto
the next levels which become increasisqlv harder,

This groaran makes qood use of the computer sound
capakilities, colour and graphics and should keep the games
plaver apused for masy hours,

Une small gripe, 1 wauld like to have seer & 1ovsti
gption in this otherwise gocd prooras. Value for woney
and a Ralf cut of ten.

Atos Swasher fras Romik Frice 9,99 By Dav

This is one ot four programs gffered by Ro
pragras  loags aulck v and 15 entirely i machine
loading vou aet a tle page aiviae the aine skill
it alsc asks 14 vou pish te usze a bavhoard or jovetich.

From here vou lsurch snte the gaee - 3 nuclear
resftor. You have to shoot protons to slow dewn the
relt~doun of the reactor, hut sheeting a protos releasss  an
elzctron which gust he dadaed. Shoptina an eiectran C;eeds
up the aame and melt-down. The game is eptremelv fast  with

lztz of things hapoening on the screen camplete with mane
spund effects,
At 9,9% lavailskls mell arder trom Romiki this

sgttuware 15 not cheap, but this arcede standard case is ane
that everv Lynr owner should have, 14 oply to =ee ghst zoped
1e possible with the Lyne.

I thin® this software decerves nine put of ten and |
hope Homik will copsider writing some mors esrsllent  zpdf-
#are to suppleert their four present tities

Lyne [lisks By Martin Livesey

First the disk - this is 2 smart half-height drive in
= fetsl case pairted the sape colowr ae the Lwvne. 1t ac
rglatxveiv deep since the PSU is located behind the drive
gechaniss and the large heatsink at the back becomes almost
as alaraingiy hat 25 the Line PSL. The drive ronnects to th
Lynz vig & 26-wav ribbon cakle apd the disk intertace hox.
The antertace how ic an erternal ROM sized bow but without
the onr/off switch and siots into the parallel expansion port
gf the Luny “pigav-back" style with the jovetick interface.

Once powered-up (disk firzt!) the erterpal [0% ROM
gust be activated with the YROK cosmand. The reasen that
anly the 968 RAM Lynxes and larger can use the dick now
tecomes npparhnt the ROH is copied wnto the data store RAK
and high RAM sovieg down the stack pointer. The 4Bk does not
contain the data store RAM and Rence can't be vsed, én
initialisation meseage “lyms BOS Vers, 1.0 HIMEM=RFSIES
Jppears an the screen and the dish aperates tor @ zecond or
so. ALl disk coemands are proceded by E¥T fvubi  and  there
are ninzteen of ‘thep., which offer bazicaily the =zame
: nz a5 for tape ctorage, some new dizk  manacesent

ang & 4ew cxtras of varving use. Pragrams, datz and

code can be loaded and saved in much the same way as
inclusine eprendiny & HASIC program. The dick
managerent commandz grovided arer-

FORMAY - Sets up a disk for uze.

CHECE - Checks whether a disk 15 forsatted.

DR - Displays the current defauit

drive directory
DRIYE - Chanaes the ciurrent defzult drive 14-D).
ERASE - Femoves a specified file from the drive,

UNERASE - Replaces an arased file (if ppssibler.
RENAME - Changes the name of 3 specified file ta
@ different specified name.
Now far the gthers.

INFE -~ Displays inforaation relating to s spec-
ified file, {the file type., lock status, no of hlocks
groupied, lead address for HC programs. eyecution address
tor HC prooraes, and displaceseat from start of BRSIC fpr
aute run BASIC programs, the size in bytes of the file and
the file comment.

COMRENT - Allowe 2 predefinded comsent to he added
to atl files,

{ BCK - A software read and’or wiite and/or erase
pratectisn.
ROOT - Boots Lvper from current default drive

tmain use for booting CP/R)
The wmanual provided with the drive ishould be with



the rontroller) was only provisional
pesential  information and a list of error codes provided
very little extra informatios. The DBS also has a few
chartcosings passibly allowing CP/M to fill in the gaps here

There is no wildcard specifiers (as tar as | know!
when specifiving filenames which seans that when erasing a
lzrae nusber of similar prograss for exagple reguires &
prograa or & fair zacunt of time.

There are no sequential or random access files for
storing data im a ressonably accessibly form without havina
te resort to data store jugoling.

fverail fair value for momev but a bit on the pricey
zide.

ard apart from the

Jovstick Interface. Price £14,95 By Martin Livesgly

The jovstick interface i1s packaged in the same
satching grev plastic box as the disk coentroller and fits
inte the rear espansion socket. Any Atari compatible jov-
stick will fit themselves into two sockets or either side af
the bor. The software to run the joysticks {extended ROM
required) fros BASIC gives a nusber between between one and
pight rather like the nuabers om a clack, ! for top right, 2
for right. round to & for top. The leatlet provided with the
interface atves enough informaticn to access the joysticks
frag BASTC using the INP command. The pin outs are given to
allow the interfaze to be used as & general input device
with the correct D-type comnector. Dverall aood value due to
a reasorable amount ot information.

{NIVATIERS from BUSTECH price £7.00 By A.C. Karsten

The gaue loads on tape 0 in about one minute. Then
yoi get & picture of the different inyader types and the
noints vou scare for blasting thes out. There’s no on-screen
explanation only a brief esplanation on the cassette leaflet
Hitting the zpacebar starts the oame. It looke similar to
the original arcade game. Only the invaders are a bit
saaller, There are a few bugs in the prooras.

First: sosetiges your bullets stop.

Gerond: the high score facility doesn’t work. It
chanaes between 4944 and 4995, This is very high and 1 think
ispossihle to get to. You would have to destroy the invaders
five timps and they start lower everv time,

Third: after vou destroy all invaders vou start all
over again. But the first ten seconds evervthing on the
screen Works very slowly,

Despite the few bugs 1 enjoyed the gase for many
haurs. 1t has nice graphics and bearable sounds. 7 OUT OF 10

GANES VOL! from WILLDWSOFT £4.50 By A.C. Karsten.
Faur names for just over one pound each,that is quite
cheap so | bought this one. Loading is on TAFE O and worked
first time, There is no oprotection in the games so you Can
resave them at TAPE % for faster leading. The first game is
'TONER OF RINBS’ a classic thinking oase usuallv called
*TOWERS OF HAMDI' There are three towers and 7 rings of
different sizes. You move the rinas from tower 1 to tower 3
so that no 'hig’ ring comes above a saailer one. This 13
guite difficelt and needs more than 500 moves of the rings.

The second qage 15 MASTERMIND also a well &nown
thinking game you have to guess four colours in the right
sequence. The computer tells you whether they were in the
right position, the rioht colour or neither of thea. The
screen laveut is very nice. With scme clever deducing  and
soge  luck vou will be able to quess the right comsbination
within the allowed seven turns.

The third qame is 'BLOCKER’ the hest of the four [
think. You control & line which grows in the direction vou
want., You have to lead this line to cocloured blocks angd se
score points. The blecks have differemt values for eath
colour. You may not hit vour own line or the borders. The
spead of vour line increases and the coloured blecks flash
awav soasetimes. There is a high score,

The fourth gase is CYANTIEE', This gampe has in-
ctructions on the cassetie leaflet. The cther three have
instructions in the game which I prefer. This is a dite game
for one to five players. You have to form certain combin-
stions with the dize. Youw have three tries for each
cashination, Each is scored in a different wav and sometimes

vou get a2 bosus. The nases con this cassette are usually sold
ceparately for other machines apd for 3 higher pricé than
this one 50 WALUE FOR MOMEY 10 QUT OF 10.

WORD FROCESSOR from Camsctt Price £14,93 Ry M. Cheethan

Released by Camspft for ‘the 4BK and 94K Lvnu, at
£24.95 this word processor packazae is reaarkably anod value.
Written in 3K of machine code it leaves aore than 10K of
gemory available for the text in the 48K Lvnx and sore than
34k in the 9ak. As usual with Camsott programs it is
recorded at two speeds ~ TAPE 3 and TAPE 5.

Most of the main word srocessing features are avail-
able encent for on-screen formatting due to the obvious
limitations isposed by a 40-colusn screen. Mot that this
praves & great hardship as the on-screen forsatiing markers
are easy to understand.

Text may be centered, ranoed te the rioht, justified
to the right-hand marain, or just glain printed cut. A
tabuiation command provides for ¢ixed indemtaztion of para-
araphks. Block sove, erase and tnsert are all provided along
with a powerful search and amend facility. Printer control
codes @ay be inserted in the text but care sust be taken
when using cordensed or enlarged print as it 1s likelv o
upset the ¢ormatting reutines.

Good printer control-including line lensth fup to 124
characters), margin width, noaber of lines to each page,
line foreatting as previously described, and automatic
perforation skip. is provided. There are additional comsands
for savira and loading blocks of text te and from tape,
either to work on at a later date, keep for reference, or to
append to other texts.

Rearing in &ing the cost and small size af the
package, the prograsaers have done a masterlv 3ok, The onlv
drawbach 15 due more to the screen display of the Lysx than
the progras. Biven the easy text review facilities and
haying sastered the extensive editing facilities, this
reases to be a problem. The error trapping provided is
adeguate, the only wesk point being with the cassette
reading cosmand. If vou enter an inmcorrect name and find
vourself ‘trappes in  the load routipe. the act of escaping
will corrupt the progras. This can also also happer it vou
torget to place guotes arcund the name in the save coamand
and then try to read or verify it. Instructions on how to
recover fros this potentiaily catastrophic situation are
getailed in the verv gqood docusentation making it more of 2
ruisance than & disaster.

This package is not "Mordstar®, It doesn’t purpert to
be. MWith a little care and practice, very professional
results can be easilv obtained. All thipgs considersed, it is
a very qood iaplesentation of a hasic sord processor. and
ore that I have na hesitation in recommending.

Siege Attack from Quazar Price £3.95 By Siman Brookes

Thic is an 211 sachine cede oase baced on Thorn EMI
Videa’s *ORC ATTACK’ #or ftari machines. [t loads 1n  about
threp minutes at TAPE & with no difficulties, and is
kevboard or joystick controllable,

You are the lone defender of the city walls, puarding
anainst attackers wha climh up the wall with scaling ladders
gnlv ta be knocked down again when vou drog toulders on
thes. The title page is & nice piece of animated araphics
with vyour 'man” walking across the hattlements and dropping
letters down to fora the title. Nice but hardly oriaipal,
rather reminiscent of ancient PET space invader titles,

You are then presented with the options to select
vevhoard or jovstick, read instructions and select level of
difficulty t1-3t. The pame then begins, you run to either
end of the wmall to collect one of the liaitless supply of
boulders while a few attackers place their tadders down and
start to climb them. You then position vour mas over an
attacker and drop your boulder an it hv pressing the spate
bar, this knocks the attacker off and you score 10 points.

Bs tise goes by the nuaber of attackers and their
speed increases, When veuw reach 300 points a rock thromer
appears in the bottos left hand corner and proeptly starts
ta catapelt rocks at you, 14 hit, these stun rather than
kill vou, giviag the attackers an extra chance to reach the
top of the wall and take one of your three initial lives.



The game proceeds and at 1000 poists another rock  thrower
agpesrs hut in the opposite corper, when vow reach 2008, 3900
.+ points vou qain extra lives. When vour three lives are
Inst the oame qoes  back te the title page and starts all
aver aaain. Having to watch the title page over and over
30410 NOMEVEr 35 VETV. YETY aNNOYING.

In conclusion then, & qood gaee that spon iases its
appeal . due o seping the title psee agstn aad again 2= Aech
as anythina. it 15 sadly lacking on TE¥'s original. but has
colaurful  graphics and reasorzble sound pevertheless, Seven
gut of tenm,

Superchess 11 fros LP Scitware Price £8.95 By Eric Marris

Superchess I1 by C.F, Software is described on the
tnlav card sz turrently the strongest chess progras for  the
LiRki. Since it 1s, as far a= 1 brow, the anly chess plaving
pragraa avarlakle this claim sight seea to be esptv, This
kowever 15 nat so it 12 indeed a powerful proaram and worthy
nf the atteptron or )i chess glaying LYNY ownerce,

311 legal moves, including castling and pasn capture
oh passant; are stceptad. Pawns ave proacted to oueeps an
reachipg the bark rank. The proarss can oive recossended
maves or play sgaisst itself if 5 is pressed after the
prooram  has made 1te pormal move, Dhess problese can be set
up and oiayed through.

The hpard and piece é;:pla» ig first class with the
LYNY colour graphics. The gove mistory is displeved at  the
sige in aloebraic notation, [n:trtct:nns arg grinted on the
fold-out inlav card. a very cenvenient way of ensuring  that
thev are alwavs avarlahle.

Seven levels of plav &t ts &1 are avaslable. The
highest ievels are bevard @v oWp chesc capacitv so | capnot
compent oa their streagth but the respense
increase tp howrs 32 these leustz gav be of limsted use,
Level 2 pivec a reasopable gqeme and gives & resgonse  in ¢
few minutes,

fv Eva 1lsen

The Lvnx 128K machine hss the sase appesrance az the
48¢ or 94% model trom the outside. faly the 128 an the Lyny
tadqe indicates that it ic ‘the lalest model in the Lyvnx
range. However if wou npen 1t up, SPuprat changes 1nside are
apparent, First of all the board hss been redesignad, The
now bosed g1z the impressinn that 3t's beee  designed
ratner  than  thrown  together and there are no "last sinete
sAd-mme", The TPL has hesn upgraded az weil a3 the 138 has 3

LYNK {28

rUnTLAg Wher the amachine 1t switched on
Jpvers &5 last we hawe 3 full 84
and trcks  like 1t belonog Yo g real

T h:r

1H: 129 of BAM 1z mede up ob 53F szer FAMotn bank |

and & full bank of ofF widen RAN ip barb I, The widen HAM
:Dn_zsts at fpur bBlocks of 1ék for each zalelr. This
rearrangement of the videp RAM means that any %=t proorams
Yhat irceszes the srreen directlv will not work on the 128k
podal, The extra videc RAM qives a agraphics resolution of
€17 by 255 pizels of tesxt, The latter 1s needed for CP/H and
for serious applications such as werd processing ar  spread-
cheets, The B0 coluans can b2 read with some difficuilty
iand eve strain) op a televisign set but really 2 momitor s
needed. The LYK can eauiate the %4k screer in both text and
graphice aodes. The new VDU coamends Mo, 26 and 27 change
text ande and LOW DN/OFF the graphics. A new “colour® has
heen zdded, No 8 which corresponds to alternate green  and
VR 11 15 gsed to switch the display batween the two greens.
VB T has been implemented as PROTECT with the same

torgat a5 VOU ! and 2. The qraphics cossands have been
changed as follows. The high res. screen is conzidered to be
S12¥512 pivels, although the actual vertizal resslution is
onlv half that number. THic is for MGVE, DRAW DOT, CIRCLE
ind TRIANGLE rommands. PRINTS and WINDOW zt:]l work an half
the nusber of horizontsl pesitions. An extra cosmand FILL
has been added. This defiges the hit pattern for fitled
triangles, circlec apd rectangles (using CLW}, The ink and
paper colaurs are assigned according to the Os and {s in the
parageter of the FILL comand. For exasple 15553 would
alterpate ink and pager thinary 01010101 B1010£01), This

grves rice to & whole set of nes roloure since wou Cap
ettectively put two pixels in the place of & single one in
the 98k screen. These 1nclude orange and several shades of
red, green and Blue.

The EREAK ey can be enabled and pressing ESC an
BREAK at the zase tise actc as a warm boot. A1l proorams efc
gre lost but at least you no lenger need to switch the Lynx
off and on again after its hung,

The sanual 15 mostly & copy of the 48K mansus! with
most af the errors carrected and a khole lot of new ones
z0ded. Some acre explanation ot the IISER commands and  SOUND

is qiven this tise and there is infcreaton on bank switch-
iro, the §B45 CRT controller and interrspts 1o the Hardwars
cecticon,

Some ROE agdreosec have been changed ang this aay al:ia
resalt in prograsc which were written for the 30:9% machines
rat working om the 128, 1 fi6d that I canpct read anv of av
old tapes in anv case, [ had 3 pruu.em reading comgercisl
sadtware on oay 98K, Mow thate zll 1 can read!

Tke micro press led ge to believe that CF/M would be
tacladed with the 128% model. Huweuer thit was ot the Zase
sten [ booght ®y upgrade althaoush it maw change in the
Subyre,

I summeryv, the (7
bisiness clges at lact,
88 rojuans of texk; GRba
mechiine some oé the hect saec
Be werned, Fawever, that exizhi
an the new andel

e Lyry inta the sericus
letian  graphics  and
ar IB0E CPY glye this
grz 10 the price range.
ftasre will prohabls not

1-....i::|_
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PUIZLE PRCY frgp BURIAR Frice £4.75 Ay R.RB,Poate

Thiz tape has four type proorams on it. The first is
FYTHUNE and ar its pame cuggests 15 & game In which wou
cteer &« nython arocund the ccreen. You sust aveid the walls,
your own trail and the Lyse’c pvthon. Sounds simpie bet  not
for the likes of gme. Just te rcomplicete the tssue red
nrowling stray cats sppear at rapdes. The araphics are
reasgnable espectally the end when vou or the Lyaw has laost,

Unfortunately | roulds’t load the second game MATCH
1T, T suspert the tape because ! had mo probles loadine the
cthar three games {pr any of Buazar's othee tapes for that
satter) However [ did manage o LIST the prograe
talthoush all the gprograss are protected they are pot
srotected very welli. The ides ts that the Lype will flash a
talowr g you aRE you have tp press the initial letter of
the coleur, Then the Leny will flash twc colours at vou.
tlen three efz, The game ends when wos get the seouence
Hr ting,

In INSIGHT vou choose @ 4 by 4 template with holes
et in 1t and the Lvpx does likewise, You thes take it In
turns tz place a marker o2 a 4 by 4 orid. vour  markers zre
shite the Lwny uses black, The zim ic to put vour teaplate
ap the grid such that thres o your colowrs chow and ose of
saur  opponente. © rather liked this game. [t reaily sakes
wew think ie 2L,

MUFTYMIND 15 a4 cdriztion af Master Hind, The Lvpe
will generste a secret susher combination which vou have to
determive. You mav make 2 guess at the nugber and wvou are
aiver; a red marker if vou have correctly put one of the
digitse 1n the correct place or 4 swhite marker for a rorcsct
digit in the wrona place,

The games/puziles are nothing spectacuiar but 1 quite
enjoved them, Overail nopd value tor money at £4.73 for four
geaes 1104 discount for NILUE members).

Centipede from LAY IT Price By R.B.Poate

Orce ip a while @ really gopd oape comes in for
review. Centipede from PLAY IT is just such a gase. It is a
Lyn# version of the familiar Centipede and sushroom gase
where wou iry and zap everything which moves and evevihing
whick doesn’t. 1f you hit the centipede 1t breaks up into
two {or scre! separate centipedes which costinue to descend
UEan Yok,

The first thing that strikes vou about this gaae is
that vou will think that vour colour TV is op the biink, You
then realise that the characters on the screen are gulti-
cdleured, This gives thea a very classy sheen and greatlv



enhances the appearance of the gase. The gase startcz with
alternating HI-SCORE table amd instructions. Fortunately
thare is so susic (on these two screens) to drive vou crazy.

The gese starts when wvou press the FIRE control
teither kevbeard or jaystick!. Then there is a shorl tupe
and the game starts with amazing speed and sounds. If wou
hit the creatipede the zapped seament turns ipto a3 Aushroom
which mav also ke destroved ta gain wore poists. Just tp add
sor2 fun there ig a cpider like ohiect which fliecs in a
1ig-7ag sannet across the bottom of the streen. This is
normally the thing which cete se. The final touch is a
spail-like cbject which lavs green aushrooss across the
SLOREN.

Te corclude, if vou want 3 qood game for wour Lvny
thic may be 1t. [ couldp’t stop plaving with it apd since |
don’t normallv play games that is quite & coaplisent. |
would like to give it ten out of ten but 1 am reserving that
40 1t w1ll have tao settle for pine and a half. An excellent
niece of software.

FORTH from CURSOFT Price £15.95 By R.B.Foate

The first draft of this revies was easy o write.
ffter all 1 have writien several reviews over the last year.
However when it was finished [ realised that 1 had slipped
1@ so many Forth techricalities that [ doubted whether anv
of vou would understand what I had written. Conseguently
this is going to be a be more of ap explanation of Forth
than a revied,

In case vou don®t know Forth is a cosputer lamguage.
Informed pecple tend to either lowe or hate Forth. On the
plas side Forth is very compact, very fast, is structured,
evtendable and kighly portaklie. On the mines side Forth is
hard to read, it uses reverse Pelish notation, it encourages
proarasmers to use "tricks’ and it lacks wmany  programeing
copstracts such as arrays, strings and floatino-point nus-
bers,

The hek of Forth is called a dictionary shich [ as
sura vou know is a bist of word with measings. BASID has a
dictionary {LIST, PRINT, HID§ etc) but the difterence
hetueen the dictionaries is that the user say extend the
Forth dictionary to suit kis own purposes. Furthermore when
Forth ts executing code it looks for words in the dictionary
backwards. This seans that you can re-define exicting words
ta have a new meaning (ie perfora @ new operation). BSo the
pewer of Forth is not 1o is predefined operators but in user
defirpd operators.

Forth ic written in reverse Polish notation which
enahles Forth to use the stack for passing most of its data
around although you cap wse variables as in BASIC. 5o to add
two niumbers together you would type:-

34+, [return] and Forth mould give you
7 ok

The ‘3 and the 4" are pushed onto the stack by
Forth, The *+" word tzkes twe nusbers off the stack and adds
thea together leaving the result on the stack. The *." word
takes one nusher off the stack and thep prists it.

Why accept such a bizarre way of doing saths? Well
the simple answer is speed. It may surprise you to find out
that BASIC aperates in this manner. What vou enter as a
BASIC Iine is translated into reverse polish before it is
evecut- ed. Since Forth does not have this translation
overhead it will run much faster. As an exaeple [ tised
30,000 empty DD LOOPs. Om Forth it took 4 seconds. G BASIC
it took 36! Now | appreciate that its an unfair test because
Fartk is integer whereas BRSIC is real (ie floating point)
but it does give an indication of the speed of Forth,

The reverse Polish may qtve Forth a speed advantage
but 1t makes 1t very user-unfriemdly. 1 found it very
ditfigult to think in Forth although 1 am sure that it would
cone in time. Tp illustrate the point there is a word ip
Cubsafts™ Forth RND which will put a 32-bit word on the
stack. [ wanted to produce a word that would give & randos
nuaber within a specified range (ie like RAND(4) in BASIC).
Now to use it you would qive it the argusent on the stack
zuch ac 20 RAND and it would leave the nuaber om the statck.
1t it probably very siepie if you krow Forth but 1 couldn’t
york it eut., In the end I set up and used two variables
rather than comply with the idea of forth which ic that vou

use the stack as much as possible. I am sure that there is a
very neat way to do the task but it espahasized to ae how

FuﬂtnEEd to change your sethod of thinking to he able te use
orth.

New words like RAND are set up using colon def-
initions. This simplv eean that vou tvpe a colon followed by
the name of the new word and then the definition of the new
word. As an example : COUNT ¢ D0 T . L0OP ; could be
entered, The DO and LOOP are stmilar to BASIC and the °T .7
will print the counter. The zerc in front of the DB is the
value to count down te. Sa now vou aay enter 300 COUNT
[return] and COUNT will disglay the nusbers from O te 299 on
the screen. It is the ability to define new words that gqives
Forth its power. Each prograseer can set dp his own
dictionary for his particular purposes.

fubscft Forth comes on a cassette with & grofessicn-
ally printed sanual of 40 pages. [ understand that there are
4B¥ and 94k versicens available. The 94E version allows vou
to atcess the RAR hidden behipd the EPROMS. My version was
for the 48K and it loaded first tiae without ahe  probleas,
The first thing you notice is that the cursor doesn’t blink.
! tind this most disconcerting - ] like cursers to blink as
it lets me know that the machise is still rurpinag.

Once losded you wmay, start developing wour Forth
prograg, thit may be done directlv from the bevboard or vou
pay edit what are ¥nown as “"screens’. To edit 'screen” T wvou
wodid type 3 EDIT Ireturnl. The screen clears and eaters
test mode. Screen editing is adequate. As 1 understand it in
the original Forth wvow edited a ‘screen’ (ie 24 by 80
characters) of definitions. The screess in Lubissfts® versiaon
consist of oply 240 characters composed as eight lines of
10, In actual fact the exght lines are really cne long line
35 in basic. Wher yau cal] thes up the test doesn®t appear
until you press escape which seemas rather pointless,

flthough the wanual is profeszianally printed it will
not he enough faor a nolvce user to be able to get agoing with
Ferth, It 15 a ‘technical wmanual which describes what
Cubsotts® version of Forth does. [t does not describe how to
use the language, Faor that vou will have toc buv a book en
the subect.

1 found 1t very easy to Tcrash’ Farth. I asm not
caving that Cubsoft’s Forth has bugs (it mav have but I
didn’'t find anv). The probles is that unlike BASIC there is
no built-in escape facility so if vou put it into an
intinite legp then it just “hanos’. You have to turn the
power otf and start again,

1 didn™t find the help sessages verv helpful. ’Syntax
errar’ at least tells vou what the probles is but “HEE 27
etc tells vyou nething and you need to refer te the sanual
gach time. Cubsoft also supply sose utilities with Forth.
These are oredefined Forth sord definitions tc make using
Farth or the Lvsg easier. ] cas’t see whv they were nat
included in the Forth core. Having them as extras seans that
you have to load then as well as Forth betore vou cap start,

To sum up then if you want to face the challenge of
Forth then Cubsoftc version cosld be just what vou have been
laoking for. ! couldn’t recomsend it to anvone struagling
with BASIC. I{ vou want to find out more about Ferth 1 can
recomsend BYTE August 19RO,

Interfacing Mon-Standard Printers
There 15 no such thing as 2 stapdard printer and con-
sequently interfacing hetmeen micros and printers can be a
trying affair ~ you literally have to try and then try and
then trv some sore. Give credit where credit is due.
Camputers have wade attaching a prister as simple as
possible because you can buy one of the recossended printers
and the standard interface, plug thes in apd away vyou ag.
Unfortunately not everyene can use one of the recossended
printers, Like me, you may already have a printer, or
perhaps you want a better printér or have some other resson
for not wanting a recosmended one. Whatever the reason the
fact reaains that it veu opt for a nen-standard printer you
say #ell have trouble interfacing it to your Lynx.
Both the serial and parallel print routines wark in
the sase way except that they output their characters to
different ports. This is of no consequence when it comes to



understanding the routines with a vies to wodifving thes.
Cansequently I will explain how the routine works and then
note anv difterences.

The routines are split into two parts. First comes
the routine for the control characters in the range G-LFH.
Then there is the code for the nermal characters in the
range 20K and upwards. The noraal characters do not  usually
fause any probless. It is with the costrol char- acters that
gost people will have difficulty, The print routines are
guite clever in how they hasdle the contral cedes. Un-
fortunatelv the accompanying documentation doesn’t  betrav
this. There are four bytes from S1HCH to &1BFH whos bits are

used to flag whether anv action is taken for each of the
control cades.
it actior is reguired then ancther routine is

called. This gdeals with TAB {O9H) and CR {0DH} separately.
The tabs arc expaned into Blanks and the CR is chanoed to 2
linefead {(08H) before beiag sent,

Thiz substitution of OAH for ODH mav cause probleas

cince soee printers resuire the O0H coatrol character. The

cubstitution is made at 7FB4 ip the paratlel print routine
ind  9FSEM  in the serial grint rpstine. In beth ceses it is
done ¢y the code 3E DA. Thie could be changed to 3B OB i
the ODY {12 rarriage return) control is required.

The remaining values fie 0-8, 0A,0H end OC-1FH} are
indexed gut of 2 table of substitution valuss. This is where
the user mev modify the routine to suit his oen printer. As
ah example many printers require the ESCAPE character (1BHI,
The Lynxz has Bit 3 of the bvte at &1KFH reset fie D) sa that
it will not be zent, Furthermore the substitution value in
the takle is zoro so oven 34 you set bit 3 the print routine

will not send the 1BH walue. You need to set Bit I ane
change the value in the cubstitutios table, For the paralisl
print the suhstitution tahle starts at 9FRAH, The table |

have looks like:-

&0 o0 08 00 00 46 00 00 00 09 w20 48 A 06 00 OO (4 90 13
G000 03 00 48 00 69 00 0 00 50 OR

For the serial printer it starts at PF&1H.

It mav well be the case that the tahle varies both in
content and in location so you mavy have to find your own
table, The best way to f#ind it is to locate the ORCA Bvtes,
Load vour software, enter the sontier and took for the OROAH
word Witk the ¥ lword search) command. ® 0 GA0A [return]
will display all the locations of the word GAOAH,

The scftware auto runs apg at first sight 1t mav sees
tgpossible te sodifv 1t. The routines ave in two parts,
Tirst there 1= a BASIC routine whch sets up the address of
the grise roetine at &202H and sets ap the bvtes froe &1BCH
snwargs. The BAS!C routine then MLOADs a eschine code drive
rogtine, It 15 at this stage when 'CODE’ appears an the
gcropn that you cam press ESCAPE arg fist the BASIC pronras.
Hence wou aay aodify it and cave vourself @ qodified cope.
Hote that when vou zave 3 copy it should be saved to autp
run With the first line of the prosrag as the start line
nuaber,

In the BASIC prooram vou will find a line which laoks
SOFTWARE

HARMONOGRAPH By Chris Lvtera
The harsonooraph is

g aechanical device which can drag

like "OPOKE %6202,x¢x4 where six is the start of the print

ractine. ¥ou can use this inforsation to save vourself a

copy of the sachine code part. The program ends at FFF7H sc

to save a copy you use the sonitor Dupp comesnd as followsi-
D wxyy FFF7 2040 “CODE® [returnl.

BRUL RATE MODIFICATION by Peter Tsllingridge

One of the draw-becks of the LYNK's 2400 haud rate is
that cheaper printers can®t be driven from the UART. Here is
& spall hardware wmodification which allows the UART to
transpit haud rates down to 75 BAUD. The circuit works by
intarcepting the clock signel to the UART and dividing bv

the required nuaber to reduce the baud rate, and then
re-applving this clack signai to the URRT.
There iz 2 saall plug/socket assesbly lsbelled LE7T

clese ko the UHF wodulator. Thie can be used to select the
baud rates 2400, 4R00 and 9609, You can select Z400 &
kaving the piug on the bottom two pins, 4800 with it on the
middle two pins and 9600 with 1t on the top two pins, Hith
the computer facinn wvou the three pins on the right are
linked together and go to the YART, The thres pins on the
left act as  the ssurces of the clock signals. By remeving
the smali black plug {and not lesing 1t 5= 1 didih, st is
possible ts "tap aft" the clock =ignai. divide 1t down and
re-apply the new signal to the right-hand side pins, The
sigpiect way [ have found te do this is using a CHRS 4924
chip costing zbout 35p. Using this chip it is possible to

genterate the foliowing baud rates:- 280G, 2400, (200, 860,
60, 150 and 75.
The supplv veltages cap be takes from anywhere, 1

coldered tuo wires to the tonnections on the back of  the
power cocket heside the speaker, The 4024 cap be put an a
cgall piece of verchoard and outputs either fed to 4
si:lti-uway switch or taken to piss on the verchboard to which
wires can he attached as required, 1 stuck the board te the
vnderaide of the top half of the rase so that it would not
taul the other circuit components.

The gircuit 15 as followsi-

LK7
]
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O

ag

plzo ] :
4500

150 0
y |8

g 1200 O
& |29 '®)
5 3ICq C
A
3

INBUT
RESET 2

oK

SWITCH ©OR
TRAILING LEAD

' 150 O
75 'S)

i variety of intricate and compley patterns. It consists of

twc penduluas that are free to swing in any direction, with the pivot point some wav down fros the top. A table 15 attached
to the top of one pendulum and a pen 15 attached to the top of the other. A drasing is sade by fixing a plece of paper to
the table, resting the pen on the table and setting the two penulums swinging.

The progras simulates the operation of a frictionless harmoncaraph, drawing the patteras on the screen. To decrease

the execution tise of the progras, the SIN calculation iz done by a lack-up table rather than

use the SIN fupction each

time. The gereration of this table ie the reason for the delay when the program 1s rus.

The drawing can be stopped by pressing the space bar, 1t can be continced with

*L" or a new pattern started by

pressing "I", The parameters for the prooram are chosen at randos, and vou sav have to start several patterns bafore you get

an interesting one.

{00 RANDON 190 [15 28¢  LET y=Gi{Q+r) MDD DiXa

119 TEXT 200 LET R=RAND(C},r=(R+E} HOD C 290 LET 2=5({@+5) MOD £)$B

120 PRINT 3 T,45;"PLEASE WARIT" 210 LET S=RAND{C),s={5+2) WOD C 306 LET z=5{{Q@+s) MO Citc

130 LET C=235,0=C DIV 4,H=128,k=124,A=B0 220 LET D=RAND(R),a=RANL(A) 316 LET K=0

140 BIN 5(C) 230 LET B=RAND(A},c=RAND (R} 20 LET &=0

150 FOR 3=0 70 C 240  LET F=RNDA7,f=RMD49,b=RANDIC) 330 REPEAT

160 LET S{S}=SIN{SI24PI/D) 250 LET X=S(R}tD,y=8ir)1a 40 REPEAT

176 NEXT § 260 LET W=S{5HR.w=bisidc 330 J=i+1

180 REPEAT 276 LET Y=G((Q+R} MOD L)l 360 T=F4J BNAND C,t=b+f¥] BNAND C

5



370 U=0+T BNAND C,u=D+t BNAND C

380 PLOT M, X35(T)+x4S(U) +HEB (L) +ud
Sud+H YAS{THyaS U TAG{t ) +2 85 (Ul +k
390 LET M=2

404 UNTIL KEYN=32Z

410 REPEART

420 LET A$=GETS

430 UNTIL A%="D" OR As$="C"

440 UNTIL NOTA$="L"

450 UNTIL FALSE

100 REM PLANETS By Chris Cyvtera

110 RANDOM

120 PROTECT §

130 [LS

140 REPEAT

{50 LET E=RAND{145)+40,F=RAND{145)+40
[60  LET L=RANDt4)+1

170 LET S=RAND{35)+1

180 LET s=545

190 FOR Y=-5 T0 &
200 LET ¥=GBR(s-Y3Y}
210 LET x=28Y

22 FOR 1=-X 70 ¥

239 IF RAND{x)-X{(T THEN INK L
240 ELSE INK BLACK

250 AT T+E,Y+F

260 NEXT 1

270 MNERT Y

280 UNTEL FALSE

ROTATING SPHERE by Rill Walten.
190 CLS

{10 INK CYAN

120 DPOKE kh297,%A000

130 CLS

140 LET $=80,8=0

150 NOVE 120,100

160 REPEAT

{70 LET A=A+10

180 DRAN 120+X8CDS(RAD(A)) 2SIN(RAD (A)#
0,95), 100+ X$SIN(RAD (A))

{90 1IF NOTAMB10 AND AC3620 OR A)4530
BND AC7240 THEN DPOKE Y6292, LA00O
200 ELSE DPOKE %6292,4C000

210 UNTIL A=7240

220 DPOKE £4292,%C000

230 PAUSE 1000

240 DUT %0080,2

250 PAUSE 1000

260 OUT %0080, 16

270 6OTO 230

TROF BLOCKER by Stephen Sawver.

3 6070 90

1o CODE EB 21 Fa &1 E5 21 00 82 ES
21 00 00 C3 FF 3E

20 REW "TRON BLOCKER"

30 CALL LCTNLION,LCTN(20)

9¢ PROC INST

95 LET Y=0,6=0

99 REPEAT

te0  veu 2,0,1,7,4

110 FOR A=1 10 40

120 PRINT CHR$¢239)3

130  NEXT A

140 FOR A=15 TO 225 STEP 10

156 PRINT @ 3,A:CHR${23%): @ 120,48

CHR§(239);

160 NEXT A

170 FOR A=1 TO 40

180 PRINT CHR$1{239)

190 HEXT A

185 VDU 18

196 2 @& 15,5;"YELLOW

"BREEN : ";6:

198 IF I%="Y¥" THEN PROC BLOCK

200 CALL %8000

202 FOR A=10 T0 104 STEP HLE1D

203 BEEP 1003HL,£,63

207 NEXT &

21&¢  IF Hi=2 THEN PRINT & 30.100;

*GREEN LOST®;

215 IF HL=t THEN PRINT @ 50,1001

*YELLOW LDST";

214 PAUSE 40000

220 IF HL=1 THEN LEY 6=G+]

725 ELSE LET ¥=Y#i

22 DPOKE L900A,5

250 UNTIL Y9 OR &%

260 VI 1,6,2,2

300 TF v>9 THEM PRINT 2 5,200;"YELLOW

WINS *;¥:* TO *;6;

310 ELSE PRINT @ 35,2003 "GREEN

WINS ";6:" T0 °;Y;

315 YDy !.L.E 0

320 PRINT @ 20,220;"Do you want to plav

again 7";

330 LET 6$=BET$

340 1F G#="Y" THEK RUN

350 END

500 DEFPROC INST

§05 PROTECT O

504 LET A$=CHR${1)+CHR (2) ,BS=CHRS{1}+

CHR$ (4)

580 VOU 1,8,2.9,4.2,2

520 PRINT @ 40,5;CHRS{24);"TRON

BLOCKER" :CHR$ 1231 3

520 VDU 1,4,2,0

524 PROTECT 3

527 PRINT 2 5,50;"The object of TRON

BLOCKER is to force your cpponent into

the outer wall,your trace ,his trace .
ar the

obstructions [IF SELECTER]. *i

527.5 PROTECT 2

G27.6 1NK 5

528 PRINT @ 5,100;°PLAYER 1 TYELLON

TRACE .Start at top.]":

529 VDU I,4,21

"s¥; @ 80,5

The following machine code is required for TRON BLOCKER.

Enter it with the MONITGR M coamand.

529.1 PROTECT 1!

529.2 FPRINT 2 5, 1@0, _
530 PRINT @ B, 112;
keys to aove.";
530.4 INK 2

531 73 9,126;A%"";B%" to aove down "
5327 @ 9,1355A%"}";B$" to move up *;
533 7 @ 9. 146;A8"AT;BS" to move left";
334 79 9,156;A$*5";B%" to move right®;
535 PROTECT 2

534 INK B

%40 PRINT @ 5,170;"PLAYER 2 TGREEN
TRACE .Start at bottps.1";

540,35 PROTECT 1

g4l IHK &

542 PRINT 4 §,170;"

550 PRINT @ E 182 'Press the follawing
keys to sove.”

551 7 3 9,193 Ri'[' §$' to move down "3
553 7 3 9 206;88"1° ;8" to mave up
553 7 3 9,214; A! EHR!(I"#] B$* te

Bove left';

554 7 ¥ 9,226;A8"(";B$" to move right”;
ak0 PROTECT 4

Sh1 INK 3

567 7912, ZA0; *PRESS A KEY TD CCNTINUE®:
543 LET AS=GETH

570 PROTECT 9

580 VDU 1,6,2,0,4,2,2,20

585 PRINT 4 40,5:CHRS (24): "TRON
BLOCKER" 3 CHR$ 125) 3

590 VDU 1,4,2,0

592 PRINT 4 &,50;"Enter speed
required [ 1 to 20 1%:

593 INPUT 5

593.5 BEEP 100,100,43

594 IF 8{1 OR 5720 THEN G&OTO 392

595 INK 3

595.4 LET §=8%350

593.5 DPOKE &900A,S

595 7 @ h,45;"Speed selected *;5/350;
594, 5 INE 4

997 73 3,803 The speed u111 increase
as the game progresses,”

599 73 6,110;"Io you want ohstructiuns
EYarN 1%

$00 LET I$=GET$

470 BEEP 104,100,483

430 IF Z§="N" THEN ENDPROC

440 TF NOTZ%="Y" THEN GBOTO 400

450 ENDPROC

700 DEFPROC BLOCK

703 VDU §,5,2,0

710 FOR &=1 70 28

7200 T 3 RANDELLC)+5, RARDLZIO+15; "
730 NEXT &

740 VDU 18

750 ENDPROC

B000
8008
801
g0t
8020
80z
8030
8038
Boad
8048
8050
BO58
BO&C
a048

21 90 €2 22 00 0 21 AF
DC 22 02 %0 21 30 30 22
04 90 22 06 90 21 92 Ot
72 0B 90 21 0B 90 3b 0f
BO 00 ED 78 FE FF 2B 0
14 01 FE EF 28 14 16 62
18 19 04 02 ED 73 FE FF
28 08 16 04 FE EF 28 02
16 08 72 23 54 01 80 09
ED 78 FE FF 28 10 14 04
FE DF 28 14 16 08 FE FB
28 OE 16 01 18 0A 05 08
ED 78 FE FF 28 02 14 02
72 72 2B TE ED AB 04 %0

BO70
go7a
8080
8088
8090
8098
8040
BOAB
BJBQ
8088
BOCO
goca
BaDO
gone

28 00 90 CD 7B B1 ED 43
04 90 22 00 90 21 0F 90
TE ED 4B 06 70 24 02 90
Cb 7B 81 ED 43 0b 90 22
02 90 24 00 90 ED 5B QA
90 00 CD 70 00 00 Of 04
90 0A AS C2 EB BO 28 02
90 €0 59 81 00 08 CD 70
00 00 01 06 30 OA AS €2
EC 80 CD 3B &1 00 ZA 00
%0 11 20 00 19 EB 2R 00
20 3E 17 00 CD 00 81 CD
44 81 00 2R 02 90 11 20
00 19 €B 24 02 R0 3E 15

BOEQ
BOER
BOFQ
BOF8
B10G
ai08
Biid
giig
8120
B128
g130
8138
2140
8148

fo €D 00 81 C3 LB 80 0O
21 01 00 C9 21 02 60 C9
FF FF 00 00 FF FF 00 00
FF FF 00 00 FF FF 00 00
€5 0l FF FF ED 79 CI 3E
40 D3 80 bs 20 D3 B0 70
EB 7t AF D3 80 01 FF FF
ED 79 C9 FF FF 00 C5 01
£5 0! FF FF ED 79 L1 3E
40 D3 80 D& 20 D3 BO 70
ER 71 AF D3 B) 0! FF FF
ED 79 C9 24 00 50 CD 70
G0 ED 4B 04 30 78 BS 47
48 L9 24 02 90 CD 70 00

g130
8158
Bled
Bl
B170
8178
8180
8188
219¢
8198
81A0

ED 4B 04 7078 BS 47 48
C9 €5 E3 21 FF FF 19 22
(A 90 D3 18 7A B3 20 FB
01 21 %A 00 CB 34 LB 34
JE 01 BT BC 14 CD 90 09
E1 C1 C9 CH 47 2B 65 U1
Lo FF 1% CY CB 4F 28 05
L1 40 00 19 C% CB 57 28
10 3E 03 BB 20 00 23 0O
[0 €O C9 CB 38 CB 38 48
£9 3E CO BB 20 03 2B M
(3 03 € CB 20 Tk 20 448
L9



LYNX EPROMS

Geveral members have written in to reguest z "cos-
plete disaszeahly of the LYNS EPROMS with an explanation of
each routine’, It is very easy to regquest it hut I dpubt that
anyone has given their reguest verv much thouaht. I have such
a listing - 180 pages worth! To publish it in & newsletter of
the current size would take about TEN YEARS.

The next best thing ! can do is to publish a list af
the routines and what they do. This is not as easv as it maw
seep. Firstly the routines don’t always start and stop at
convertent places but quite often they jueg all over the
place. This amakes it difficeit ‘o allecate areas in the
EPROM to particular routines so you will have to be broad-
ainded with the addresses | have given. Secondlv some of the
routines are still a mystery to me ~ 1 amnot 2 mind reader
don’t know what the author was thinking about when he
wrote thes. Thirdly some seall wtility rowtines defy de-
scription. This 1s especially true when thev are calied by
seyeral different subroutines,

Finally there are two known versions of the BASIC
EPROMS and 1 suspect that there mzy be more. I know of no
identification byteis) in the EFROMs to indicate which
version you have. This seans that the addreses I have given
eay not be the sage as the ones in your EFROM.

Ta help vou crack vour verzion 1 will give vou & few
hints. Firstly at s217H and 3219 you will find the addresses
af the gtart of twp licts of BASIC words. | call thea PRINARY
and SECONDARY words because some worde mav appear as the
first word on a BASIC lige (PRINT, LET etct ie primarvy words
and some words eay only appear in the middle of a BASIC line
{CHR$ MID$, etc! ie secondary words. To separate the words
the seventh Bit of the first letter of each word in the list
i set, The }ists end with an BOH byte.

For the GSECONDARY words ($217H) you wiil find an
address stored at 4215H that points to the start nf a list of
addresses fpr each routine, The firct secondarv word 15 HEM
and the first address 1s LEATH which 1s where you #i1ll find
tke code for BEM, Mote that the addresses are back to front
so [E&9H will be found as &F1E in the list.

The FRIBARY aprd list (4Z19H} ic followed by two lists
of addresses. The first 15 a list of validation rostines, The
address fgr the start of this &3, be found gt AZIEH. The
setond list 1s g list of adgreszces the
routines. The start of this i1st may te found at AZ1DH,

Although you dop’t KEED & disascesbler to have o logk
inside the EPROMS thev are verv cheap and they do take a ot
af the hard work out of the task. QUAZAR (see their ad.] sell
one tor f4.7% which is quite adequate. If you quote vour
zcabership nusber they wiil sell it ta vou for £4.27. You can
then produce a disassesbled listing of the EPROHs ior the
part you are interested ipl,

fince you have a listing and found the addresses for
the various words it is straightforward to divide up the
listing. The hard work then begins. You have to trudge
through the listing to #ill in the gaps. If you want to have
a qgo it shouldn®t be too had for vou because [7ve broken the
back of the work. If yow #ind that you can fill in any agaps
that 1 haven't cracked yet or can correct any of sv mistakes
please drop ae line.

If vou are interested in learning sachine code I would
recoamend that vou have 2 qo at disasseabling the EPROMs. [t
is a verv good way of learning how to write amachine code, 1
don’t sugaest that vou try to crack all of it but just pick
out a few routines and have a lonk at them. Have fun!

E3

erpcutiar far

D090 Start. Disable interrupts. Jusp to 003B.

0008 Qutput character in the A register.

0010 Find next non-blank character. DE points to where search
15 to start,

1018 Evaluate reverse polish espression and put into HL.

G020 Check it bvte after RST 20 is the same 3s in the A
reqister, Display SYNTAY ERROR if nat.

(028 Evaluate reverse polish expression.

(930 Juap to moniter trap routine.

0038 Juap ta 4797H.

0038 [nitialise the 4845 CRT controller.

0056 00465 Date +or CRT contreller.

M00s6 D048 NND jump.
{1069 004E Read a byte from red or blue bant
(070 0088 Read a bvte from green or alt. green bank.
008% 0099 1 des’t think that this is used.
0094 0g4Ch Dutput character ir & register.
G0CE 00ES Find 10 bytes of data for characters.
00E7 9183 Dutput bytes to screen.
G104 0497 Bytes to fors the characters.
1998 0ACD Dutput routine,
N6CE 00ET Special ‘normal character routine
NSER 0729 Lict of addresses for the VDU routines.
0728 07ZF VBU 24 Set double height characters an.
0730 8733 VDU 25 Eet single height character on.
734 VOU 20 Overwrite on.
0734 9738 VDU 2% Overwrite off.
0730 0745 VDU 18 Reverse videno.
0744 074! Move cursar aver 1 character
4 VDU 4 Clear screen
R YDU 23 Home curscr.
0758 YOI 15 Move cursor to top of the window.
n7eF 977R VDY 19 CR+LF if cursor is not ab start of line.

O77E 077D YBU 13 [and 31) CR+LF and clear to end of the line.
0787 0784 VDU %4 Move curscr down one piwel.

(788 0799 VDU 29 Move cursor down three pisels,
{798 071 Nove curser to 1eft hand columm of the WINDOW.
(742 VIU 0% Tab cursor to nest field.

701 O7DC v0U 30 Clear to end of line.

O70€ ATES VDU 72 Backspace cursor.

07e& 0898 Called by hackspace routine.

qa0t YO 0F Move cursor up one pieel,

caL VU Z8 Move cursor up three pisels,
B2 GRZ& VDU OB Rackspace and delete character.
G928 G8ZD VDU 14 Turn cursor an.

GE31 GE4T WINDOW routine,

(B4 085D & routine to decide which bits need o be set. Used
in the output ot characters to the screen.

08ES 0BET Noreal character output routine.

084F OBCE Dutput a byte to vdu ras.

O8CF 0BEA Called by clear screen routine.

(BES 0925 Lalled by clear screen routine.

#9246 09C2 Returns D set to FF or 00, Used by CLG.
092D 0%3C VDU 07 *BEEP®,

0930 0977 Basic BEEP routige.

H7R 0980 Basic BEEP delav routine.

0981 09A% SOUND routine,

1944 09BC Test for escape.

G98D 0A7S Kevboard input routine

0874 OB1A Keyboard data tahle,

JB{B ORSH Find word in a lisk,

(BSB OB&4 Scan for a key,

(B&5 (BBY Read sync froa tape,

GBBS 0892 Read a byte from tape.

OBS3 OBBY Write sync to tape
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QBCS (RCA Part of SAVE routine. 1995 16As Dutput the cursor.

ORCE 0C37 SAVE routine. 1047 1120 Character input routines

(054 OCR4 VERIFY, 1189 11C6 Data. “Line nusber?’

L7 OCBE AFPEND. 11El 134C First list of BAGIC words.

(ICBF 0CCR LDAD, 1340 1347 Set to BY. Is it used 7

GECE OCDY Escape route for read bit routine. 1368 1415 Data. Routine addresses for the list of words.
ACDA OCFl Read bit routine. 1414 155F Second list of BASIC words.

OCTZ OLFA Turn cassette circuitry on. 1540 15F5 Yalidation routine adresses for BAGIC words,
OCFE OOO8 Turn cassette circuitry off, 15F9 1488 Execution routine addresses for E&SIC worde.
(D09 0D&S Tata for wave. Pointed to by &ZAL. 148C 1407 Main routine,

GD&T 4D71 Write bvte to tape. 16C4 1714 Primary routine - galled frog MAIN routine.
0092 ODAZ TAPE. {715 17EB Tata used in initialisation.

4DAD GDCA4 Data for the TAPE command. 17E® 17EC Data used #er BASIC prospt.

ODCS CDCA YOU 12 Meve cursor one cheracter to the right. VIED 17FR Dats used to display the 'LYNY LOBE® 3t power on,
GDCR OEN4 A1) set to FF ie not used. {TFC YBE1 BASIC iine analysie routine.

OENS DEYT ERROR. 181F 1825 Line apalveis subroutine,

£E18 DEZR MOL. 1827 182C Line analvsis susrovtine,

9EF3 DEAT DIV, 1820 1854 Line analvsic subrputine.

GE43 OEAR Return THE value, 1857 186C Line analysis sebroutine,

AEAC OES0 Returrn FAPER value. 1840 188K |ine analvsis subroutipe.

0E51 [ESE POE, 1350 1892 Pick up address of 2 list of words,

{(IE56 ¢ESA WPOS, 163 189% Loop down a list of words te fipd ap &ddress.
OESR NMESF BRAPHIC, 1BRE 1942 Line analysic subroutine.

GESN NE64 ALPHA. 1543 1948 Pick wp address #rom a list of BASIC words,
UEST UESA INF, 1945 197D Find word in list,return address if paos,
Q4R DESF Data +pr INF, {97E 1985 Search for ztart of BASIC «ord 1p a list.
0E70 OE7E Utilitv routine caled by BNOR.BNIDR % BNAND. 1987 1653 Norwmal toe interpal lznsuage routine.

GETF OEAA ENOR. 1554 {B4F Thic lonks lite data © No 1des’

OEEE OEFS BNYOR, 1B70 1E90 Line analvzis subrovtine,

OERS OERE ENAND, 189! 1897 This laoes like data ™ Ho ides!

{tE9F (EAD RAMD. {EF8 1030 Numeric ihex/decisal' input routine

QOEAF 0ER2 CFR. {730 1307 Kuaber analvsis,

OEB3 OEEX CLCHAR. iPP8 Decimal point inot surel

(EE8 WHITE, {EAF 1ES4 Data “Stooped’.

(ERR YELLOK. 1EG7 1E68 RND,

(OEBE CYAN, JE4% 1674 HEM.

GEET GREEN. 1E74 $EFE Called bv "] cosesand.

nEC4 MAGENTA. YE9F LEAB Data "in line’,

GELT RED. 1EAR 1F04 Main process loop for EASIC

GECA BLUE. tFO% 1FOC Read from port BO,

{ECD BLACK. {FOD 1FiZ Routine to priat *Readv!”,

GEAD Validation for VDU, 1F{Z 1FIR Data “Ready!’,

GEET GEEE VDU routine. \FIC IF2E Test for a full return stack

OEFD Validation for WINDOW, 1F2F 1FID Push HL grto the return stack.

GEF4 Validation +or PLOT:BEEP:PAINT. IFIE iF44 Push & onto the return stack,

SEFH OFOT Validation. Words of the fora:i- WORD a,b,c.d. 1F47 1F54 Pop HL off the returp stack,

GF04 OFIC validation for *7°. 1E55 {FSh Pop A off the return stact,

GFID OF24 Part of CD2E walidation. {FSE 1F&7 LLIST subroutine: "LINK ON°,

OF25 oF2R Validatian for CODE, 1F&A 1F&D LLIST subroutiney "LINE OFF",

GF2C OF4A Part of CODE validatios, 1FAE iFSC Called fros NAIN routine. feros sesory ete.
JFAR (F4F Set INK routine, 1FSD0 1FA7 LLCTH,

OF50 (F54 Set PRPER routine, 1FA8 {FBG RANDOM.

OF§5 OFSE MDVE. {FB!L 1FBL CL5.

OFSF GF&R DRAM. IFBE IFC3 END.

UF&B OF70 FLOT subroutine, IFC4 1FD2 WEND.

OF7E QF9Z PLOT subroutine. {FD3 1FF9 WHILE.

{F93 OFA4 PLOT subroutine, IFFA 2012 [INTIL,

OFAS 1016 PLAT. 24013 201D REPEAT.

1017 1045 PLOT subroutine. 201E 2025 BETN,

1045 1050 PLOT subroutine, 024 202E KEYN,

{0531 165D PLOT subrautine. 70ZF 2038 Print or den’t print routine,

165E 1065 Cutput a lipe of characters terainated by a CR, 2030 2058 Display character,

{046 10&F Flash cursor and scan keyboard. 2059 205€ Check and then evaluate an expression.

1070 108C Displav huffer, 205F 204F [ALL.

108D 1494 Loog until CR, 2070 2073 Save the value in HL at 61F4,



2074 2087 Check tor stack full, 2608 Yalidation routine far HEXT,

2097 2091 NEW, ZhiE  24DE Yalidation for HOM,ENDPROC, RANDOM.END,STOP,RETURN,
2094 Z0R4 IRFUT. CLS, CONT NEW, WEND, REFEAT, DISK. TEXT,

2083 2107 Input buffer apalvsis. ZhDF ZAFR Validation for FOR.

21468 2121 Test what DE paints to for a comga, a " or a CR. 25FD 2204 Validation for IF.

122 2120 PAUSE, 792 27aC Validation for INK,FAPER, PAUSE, WHILE, UNTIL.
2120 2131 FROTECT. RESERYE, CFR, CCHAR, SPEED, PRGTECT,ERROR, TARE.

2132 2147 TEMT. 274D 2714 Convert to ipternal lanquage snd check for & cogma.
2148 2130 LET. I71% 2720 Test for a variasble and find rexd npn-blank.

2170 Z18F RESTORE. 2721 2738 2739 15 validstian routing for READ.

2186 219F Search BASIC file for tokes in L, T30 1744 Validatian for REM,DATALEXT,LABEL,

1A ZIC4 WHILE =subroutine, 2745 775H validation for SWAP,

24T5 21ET READ. 2750 2734 Cuppy WRAL to where DE paints.

2LEA ZIFT Test for a valid variable. 275 2774 Line analvsis subrouting,

2F4 2207 Variapte validation routine, 2779 779 Line analysis subroutine.

2218 2773 Lpad A with varizble nusber {ie d=1, E=@ etgd and 2792 2700 Part of the fingd lodic for lookiag et wordes 55 2
HL will returs with the address of the variable. itst, Z78% Lalidation *ar ELSE,

2774 2740 Print HL in hex. 2797 1784 Friat 2 word froa 3 list (2219,

TZ4E 2254 LPRINT, 7ES ZB4E Display coded line, Painted fo fraom &47BC.

2257 223E Prints a string, ZRSC T9SE Test for FOR,KEILE ang FEREAT,

E25F 25E SWAF. TA5F 7874 Test far MEYT.WEND and UNTIL,

TT6D 227F CONT. 2477 U3BY Print spacez far 1ademtation,

2720 2295 RUN.

7296 7207 GOSUE

D8 22EF Cospare twe strimas for cespafibilits.
27E0 2337 LIST (in part)

2338 233E LLIST,

Z33F 2367 DEL,

2153 2370 Picke wp @ Basic arguaent

1378 2370 Called by 2383-237¢

TRLE AUTE,
Jzts far RO, The numbers 100 and 19,

; : RIK,

5 2340 FREC.

D95C boad (BEY to (HL: testing for OF angd,
£95E Yalidation for PROL,

2957 dslidation +or DEFPROC.

3 2327 ERDEROC,

2370 Z38F GUT. 2795 2945 Part of the PRINT routise.

Z3BC 237& DPOKE, 289 TRIG PEINT.

2387 73DA FOR IR11 294D validation for FRINT.

73R 292F NEST, ZRAE 2470 RESERME.

2430 2554 TF ZHIE DRIE RENUR

2855 245F TRAIL, ZEAF ZBSA Find line with iine nugber in WRAL.
I43F 15 exectution address for LABEL:ELSE:DATA:REM. ZB4B ZB&Y Line snalvsis subroutine,

2840 A0 SPEEL. cH61 ZREF Line analysis subroutine.

CAnE TATI TRALE, ZE70 2B7% Load & to where IX poists. Incresent 1Y,

2475 2470 ROUND, 2874 2892 STRS

Z47F Z4B8 LINk, 2893 7879 ¥EYS

248% Z4C! Called froe 252D, lpart of LIBT: TEYR IR9F Part of GETH

2807 245F IF, L TRAT BETY

Z4Fs 2509 TRACE handling routine. THAE ZBDC LIPCH

Z05R 2523 SPEED handling routine. ZEDD ICTT String executios rogtine,

2524 358 Input ltine analysis routine. 2028 ZE31 CHRE

25GE 2587 Add line length to IX. ICTZ ZC&0 LEFTS

2ubB 256D Test HL against DE. 2041 2C5Z MID$

236k 2509 Load line to memorv. 2047 2LBE RIGHTS

Z0CA Z23E1 Called from MAIN. leros memarv. 2CBF 2000 Validation routinz.

23E2 25F0 Read ASCII line, convert to internal lanawase and 2D0F 2003 VALY, Note left bracket is part of the word.

store where DE points to. 2014 LENE,

25F1 2403 Yalidation utility rostine, P ACSH.

2506 2515 Validation for ROUND, TRAIL,LIKK,TRACE. IDCE ZESS DIM,

2416 2410 Validatien tor LGAD,MLOAD,AFPEND,VERTFY. 2E&k 2ER2 Validation for DIN.

2610 Z52R Validation for BAVE, 2E93 Z2EBA Numeric output routine,

2620 255C Validation for INPUT. ZEBE 2ECO Validate SWAP and maltiplv.

2650 2643 Validation for RESTORE, 2EC1 2EEQ Multiply and add routine.

2664 2467 Validatien for LIST,LLIST,RENUE, ZEEA ZEFE {IY) to WRal,

2558 2573 Validation for CALL. TEFF ZFOL WRAL ta (IV),

I767 2478 Fart of the *NOT FOUND® logic. PFOE 2FIC (17} ta URAZ

257C 28BC Validation routine for LET, 2RI} ZFZR (10 to WRAZ

2bBD 2602 Validation routine for DPOKE,POKE,DOT,OUT,MOVE, 2F2C 2739 Push WRAL and jusp to (IXi

DRAW, SOLKD, 2F3A IFAR Pop WRAZ and jupt to {[X). 2FAC IF5? LN,

2607 2407 Validation routine for BOSUR,BOTO. 7F58 2FBA ARCSIN,
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2F85 ZFR4 ARECOS, Th
2FAS 2FLD2 ARLTAN. 241
2FD9 ZFED ARCTAN subroutire Tal

A0 ZELG PI.

1 3815 Data far P},

& Akt Jumer1L wanigulstins rotires.
1

e

ZFEC 100F Data for ARCTAN T4 1889 7 Fanzv ratate with (HL) tr 77
3010 3051 FACT. Taah TE&C - WEAI=HRAL-BRAT,
1052 3093 50F. TAEN TERS '+ WERI=HRAL+HRED
3094 2099 Fart of power roudine T6Ea TALF Called #rop Plus sign routine
X094 3000 '4%° Power routine, IECE TR 0 WRAISHRG1THRAZ,
TOTE IOEZ Part of power routine TTAL 3THS Subroutine ceiled by mulitpls,
J0E4 E1AY LEE, IThk ITFE Bubroutime zeiles by spltiplu
3188 3187 Data for LOG routine. IT9F ATEF S-‘_tt- aift yae called By sultipls,
T1E4 OF EXF. TR ISER 0T WREL=MRRIZURET,
3193 A4 TAN, IR99 189S Jusped to from I45C
T16B 31FT ANTILOG. 3894 3844 Subrootine called by maltiplv and divide.
I1F4 7249 Deta for ERTILOG TRAE I3ET Buitiply subrcetine.
714 Chs. JBER 38EE *J7 cozmand.
TE2T 3296 5IM, JHEF JAFY Data. Error mecssges
3288 3784 Data for SIN and DOG JAFA 3B&! Error mescage selection code.
I2A5 IZAE MOT. 3844 = the BEFPROC exerutisrn agdress,
IIAF IPBE = &5 in IF A=E 3R4s ZRCT NONitor.
T2RR ZICT <% Mgt egqual routine. IELR IBCE Bata "7777° . Monitor ervor meccage,
3202 3ICF  Greater thap rautine, JECF 3C0Z Two byte addresses for the moritor coemangs -l
32N TIDd Y= less than or equal to routime. 3003 3047 Moniter 5 cosmand.
3205 3709 » Greater than routine. 3068 ICIE Monitor ¥ comspand.
77DA I20E = Greater than ar eaual to roetine, 3CIF 3045 Fenitor F orommand.
T20F 32F5 DR. 3066 ICT3 Ranibor M cowmand.
JOFE T30T AND, 74 ZOBA Menitar Hocosmend,
3304 230c , Derimal point ITRR I0ET Mopitor I command,
307 22119 . Decinal point TEA P08 fata dor I cogmand - Tee rapester asgac,
IIvt 330 - Minus sign. J0OC 3014 Dispiay HL.
3D 2377 HIMEM. 7T IAZ3 Pict up arsugent dnks ML
1779 Hi. TD75 304 Subroutins called oy roibias abgue,
o INF, D44 3DSF Bick up three argusente,
DPEEE, 3049 3D&F Monitor T commana,
PEEK. 2078 1077 Momvtor { cosmand.
DEG. 072 Z0B& Menitor | oconmmand,
RAD. IGRR IDCT Rosytar & comasnd.
75 Uti3aty zalled by RED apd DEG J00S ZOCE Dats "°°7 weed in & command.
Take data from progras line. InCC EPRB 7797 eesp't seem to be wsed!!t!
ABg, I00F JDER Monitor @ command,
SEN, IDER 3DFS HManitor 0 command,
N7, IGF4 IDF9 Monitor 6 command,
1475 3490 FRALD, IDFA JDFF Tegt for 2 manitor cosmand letter,
2477 1403 Convert flaating pont &5 WR&D o hinarv in HL. JEOD 2EZG Momator M command,
LA F4EE Binary in ML to fleating soint in WREL, 2! I L command ssbroutine,
T4ED T4F4 Test for 07 i 79 IE2A JEAZ Moniter L comaand,
TAFS T30 Test fgr 'AT to DT and & o Yo TEA4 ZESE mgntter Y ocossand,
3504 3500 Test for uppercazeslowercase. IESF 3ESD Fart of U command.
1500 3517 Iern WRA! TEAE ZEAD Momitor U command,
3513 T51k Data. Used to to “Clear to end of line’ JERE JERS Moritor ¥ cosmand.
IGIE 3529 RST £0B Clear to end of liae and CF. JER4 IEAY Displav meaory startino fros shere OF poinbs.
352f I5ZE Mutput & space JER# JECA Displav the flags,
157F 3539 Qutput character in A fc the screen. SECH 3EDZ Data. Flags,
3539 3541 Qutput text; pointed to By HL. ended with U, 3ED4 FEFBE Monitor E comsand.
3542 3557 Bwap KRAL and WRAZ. ZEFT IFAS Nomitor D command.
3554 3540 Called by the subtraction routine (I&b4 IF46 IFAD Write HL to ftape.
3581 3578 Compare WRAZ & WRAZ, IF4E 3F&1 Check for salig f1le nass,
3579 2568 Scubroutine called by compare routine. JFAT 3FAT MLOAT
1589 540 Subroutime called by the addition routine. 2Fh4 3FEZ Momitor R command.
IEAE 35RO FALSE ie load WRAI with zero. IFC3 3FD2 Part of R routine,
3581 35BY Load nueber pointed te by HL into HRAL IFA3 IFD9 Multlgly subroutine,
I5EA 33BE Load nusber pointed to by HL into WRAZ IFDA TFE4 Part of DIN routine.
I5BE 3503 TRUE ie load WRAL with one. ZFES IFFF Bet to FF and net used.

3504 405 Data. Five bvte nusberes.
Ta08 TG0 T don’t think that these bvtes are used,
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Machine Code +for Beginners
Fart 5.

1 have had some letters which indicate that 1 have
*lost”® & few of vou so it would seem to ke a gogd idea tg
recap what has been covered so far. The heart of a
aicro-computer is the fentral Processor Unit or [P for
short, In owr case this is the 180 chip. The other
components of a cosputer are Memory and Input/Qutput devices
(170 for shorti.
CRPU

The IBO takes instructions (pr codes! from aesory and
processes them. These instructions are called a PROGRAH. The
orograa 1= what gives the computer its power because it can
be set up by the programmer to perfors many different tasks.
Mackine [ode for Hegimmers iz all about learmina what the
codes do and how to put thes tagether to fors & proovam.
Interqall; the 185 hac several REGISTERS which are reslly
internzl @easry (RAM). Tne ditterence between res- isters
end R&M iz that the 780 can perform  special mantpulatiens
{eg addition! with registers shich it can’t do with memory,
MEMORY

There are basically two tvpes of segory Randes fccecs
Memery {&&M)  znd Reas Only Mesory (ROMi. There arp several
variante of ROM (PROM. EPRCM EEPROM) but for our purposes
they mav all be concidered as FOM. There are alen twa types
of RN, These are statiz and dyneaic. Once zqain oir
purposes they say both be sipply considered as RAM.
I1/0 DEVICES

These devices allow the coaputer to comsunicate with
the external world., ALl LYNXes have kevhoards {input! and
crreens {outpet}, Additiomaily thev may have cassette
corders 11/0), disks {1/00, Printer loutput, etc.

The [P is connected to its memorv and I/Q devices by
a BUS fwires). In actual tact this bus is three buses. They
are the DATH bus for the cossusicetion of data, the ADBRESS
bus which supplies the addresses for aemory and 1/0 devices

for

re=

apd 2 DONTROL Bus which <controls the operations of the
coapeter,
When woy swibch-on the 180 the first instructior s

picked up and processed. Once it has processed the imstruct-
ign tha next instruction ie picked ug ard processed. This
process 15 contipacus, AJl the 189 does is fetch. process,
{atrh, process, fetrh, process eto. etg,

The I8} works in binary - husans don’t fwell act
neraaily), The 180 will be guite happy to process codes like
61110115, Unfortunately not only does it aeans little te
hunsns but they have great difficulty is distisguishing
between hinary nuabers, It is fairly trivial to convert fros
kinary to hexapecinal and so it iz noreal to use hex rather
than binmary.

Having looked st some of these codes it was noted
that there were several probiess associated with putting
prograss together in hex. The answer to these probleas was
the use an ASSEMBLER. An asseabler takes "English’ style
words and translates {or asseables) thes into a machine code
program. To help the prograsser thev have other features
which sake the task even easier such as sysholic labels,
juap caleulation etc, Thev alsn  have pseuds-opcodes. As
their name implies these are not 180 cprodes but facilities
wfich aid the prograsemer to generate kis prograa.

The I80°s instruction set is split into several
qrouas. 5o far the fnllowing have been covered:i-

i

LDAD
Thesg instructicns are used to load data froa memorv
to the registers and from the reaizters to the to smenorv.

PUSH & POF for loads to and from the stack.
NATHEMATICAL

8-bit and t4-hit addition.

8-bit and 1&-bit subtraction.
LOGICAL

YOR eyclusive or.

OR logical or,

AND loaical and,
CONTROL

EALL for calling subroutines.

RETURN for returning from subroutines,

RST for one hvte calls.

JUMPS for jumping around in the prograa.
BIT MANTPULATION

SET for setting bits 1n a byte.

RES for reseting hits in i byte.

BIT for testing whether a hit is set,
TNPUT and QUTRUT

IN 1aput data to the A register.

UT output dats.

There are stall a few sore opcodes to be covered but
we have covered enough to write reasorable prograss, 52 how
do you write prograa®

Not =0 long agc ! was thinking of a progras to put on
a dispiay stand, It would sdve se the trouble of having ‘o
tell people about NILUG. Although you can use deuble
height characters to aid clarity ! found that 1 really
needed comething even hioger. 1 felt that double width
characters was what 1 needed since they could be used 1n
coniunction with the double heiaht facility te produce
chunky characters.

Once vou have decided what vou want to program nest
cores deciding how vou are going io solve the probles you
have cet vourself, Note that this iz not the same as
deciding kow vou are aoino to PROGRAM the salutiom. What
coges first is deciding upon the METHOD,

The details on hew charactere are stored in the
EPROMe  are given in Issye 1 so I will iust give a brief
eiplanation here. The ASCII chracters from 20 to T7FH are
toraed by bvtes in a table, There are 10 bvtes per character
and stnce characters are six pizels Wide orlv bits 30 are
used. Bite T and 4 are igrored. So a capital E could be
ctored like thisi-

QuaHeel
HOAN0B60
QoL
(0100900
g0111110
00100600
Q0100060
foiitin
HO0NQ000
DOG00A00

One way of creating double width characters woulg be
to split up each letter into two characters of the noreal
cize like this:-

(0000000 and 00000000
00000000 DOOO0000
00311y Qot1111y
00110006 DGO000R0
oeittin 40111109
06110000 I
Do1iooen 0000000
p011§111 ITBRERY
AGH000HH0 00006000
Q0000600 00000000



dhen thev were displaved on the screen thev mould

look Pskes-
000G00000000
GU0000000060
IERSORI TR
110066000000
111100
140900000000
110060000000
IFRTRORESELY
GODGR00M000)
090000000000
With the double height option in
acters would be well proportiored.
1 would onlv need about 40 characters (&-71. 0-9. plus
a few more .71 etet and this would involve defiming 40x2x10
ie B0O bvtes. You can progras them if vou want but its not
for pe.

f serond method would be to take the bytes that are
already defined and expapd thee. Then vou woulda™t have to
pater the pixel definitions for all the wmew characters. Each
dot ar pixel in the oricinal character def- initiop will
have to become two dots on the expanded character.

Take the following character "T7 as an exaspie. Mhat
we want is ¢ode tp change

effect the char-

thiz inta these
LI O 3% 0 110t LI O I
ll*l'i Ilt‘ ------
AR R 4. 3 - R
A P . S
o g ;
- I
A 41 © i
a ® o n r v |--1l‘_ llllll
to fora the following {with the the deuble height opticn in
effect):-
SNEEREEED
tOR G IR I8 5 I 0 Ot O
R LLEEE AR,
|1lit.lll|ll
BREEEEELEE
SRR A
i r e 3 qaiea o s
ova o i o o
TR LLEE TR
B 1
s R R
A o .
A i
M 5
The 780 has bit manipulation oprodes and as vou Will

see it iz not difficult to expand the bvtes. The nest
problegs iz to decide where the bvtes should be espaned to.
Its not engugh to just expand the bytes because they have to
be put wut to the screen. Fortunately the Lvox has user
defined graphics characters. 5o the sbvious thing to do is
to eupand the bytes isto two user defined characters. Bnce
defined they can ther simplv be printed.

The following proagras will produce double width
characters and print thee,

7004 a640 ORE  7000H
000 G000 002G NULL  EGU 4
7008 000D 0030 CR EBU GOH
7000 000t GO39 INK  EBU 1
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7000 0002
000 0007
7400 o012
000 0047
To00 1018
7640 0019
Tood 90a]
TR0 40072
000 0004
7800 0004
7600 0007
763D 4008

000 Z18B7H
1005 227142

7606 219ETQ
7009 23
700A TE
7008 R7
700C 28F8

TO0E FE2C
7048 3003

7042 CF
7013 1GF4

7015 COT270

7018 E5
7013 COCEDG
61T 2608

7G61E 118870

I AR

1G22 AF

7623 CBAY
7075 2804
7027 CREF
7029 CBEY
7078 CRal
7620 2804
702F EBOF
7031 CROV
7033 CREY
7635 7804
7037 [BCF
1039 [BL7
7038 12

7030 E3
703D 210800
T040 19
7341 EB
7042 E1

7043 AF

7044 TB51
7046 2804
7048 CHEF
704A CBE?
7040 CB4S
70dE 2804
705G CHDF
7082 CREY
7054 CB4L
1036 2804

9050 PAPER EQU
0040 CLS  ERU
407G BEEP  EQU
0080 INVERS EBU
0090 HOWME  EBU
4100 DON - EBU
011¢ DOFF  EQU

0120 BLUE

0130 RED

21

EQl

!
Z
11440 GREEN EBU 4
D150 YELLOW EBU &
Q10 WHITE EBYU 7
0170 BLACK QU 8

0170 ;5ET THE GRAPHICS

POINTER TD

(0700 1WHERE THE TWD CHARACTERS RILL

G210 :BE DEFINED

0z20 LD HL,CHRS

G239 LD {6271HEHL

4250 RSTART LD KL, TEXT-1

0256 1.ODP  INC HL

0270 LD A, {HL) :GET THE CHARARCTER
0284 OR A TEST FOR THE LAST BYTE
0290 dR 1.RSTART

a3l0 CP 20 ;TN RANEE {-1FH ?
0324 IR NC,DOUBLE

0330 ;SPECIAL BYTE

9340 RST B (OUTPUT AS NORMAL

359 JR  LOGP

0370 DOUBLE CALL DELAY

0399 1SRYE THE POINTER
0390 3[4 THE MESSABE
GADD FUSH AL
o410 CALL OGCEH
0474 L B 19
2430

(440 ;CHARACTERS G0H &
0450 +BE CEFINED
G440 LT

0470 5 LODF THROUSH THE
480 CLODP (D C.(HL

0 THE CHARACTER

tFIKD BYTES

sFOINT DE TQ WHERE GRAPHICS

BiH WILL

DE, CHRS

10 BYTES

)

{0R A :IEROD ALL RITS OF A

JTEST RIT 3

SET BITS 5 AND 4

IS BIT 4 GET?
+JUKP IF HO? SET

OE}, & §5AVE THE BYTE

TO MRKE IT

2490
0504 BIT 5.C
0510 1M1
(520 SET 5,4 1
530 SET 4,4
0540 N1 BIT 4.C;
0550 IR 1.NG2
0540 SET 1,4
(1570 SET 2.4
0580 N§2  BIT 3.0
0590 IF 1,NS3
5500 SET 1.4
0619 SET 6,4
0520 NS3 LD

043¢ :NOW ABD 10 T@ OE
0640 POINT TO THE SECOND CHARACTER
0650 PUSH HL
D&40 LD HL,10
0670 ADD HL,DE
0630 B DEHL
0456 POP HL

0700 ;NOW TEST BITS 2,

0716 1R A
0720 BIT 2,C
1730 R 1.NG4
9749 SET 5.4
4750 SET 4.4
0760 NS4 BIT 1.C
4770 B 1NSH
0780 SET 3.4
0790 SET 2.4
0800 NS5 BIT 0,C
0810 R 1,N86

1 AND &



7058 CBCF 0820 BET 1,A

7054 CBL7 0830 SET 0,A

705C 12 0BA0 NS& LD  (DE),A ;5AVE THE RYTE
0850 ;POINT DE AND HL TO THE NEXT
0840 ;BYTES TO BE PROCESSED

7050 13 0870 INC DE

705E 23 0880 INC HL
0890 RESET HL

705F ES 0900 PUSH HL

7050 21F&FF 0910 Lk HL,-10

7063 19 0520 ADD HL,DE

7064 EB 0930 EX DE,HL

7065 El 0940 POP HL
0950 ;KEEP GOING UNTIL FINISHED

7066 1089 0940 DINZ CLOOP
0970 ;DISPLAY CHARACTERS %BO AND &81
0980 ;WHICH HAVE JUST BEEN DEFINED

7048 3EBC 0990 LD A,BOH

706A CF 1000 RET 8

7068 3E81 1010 LD A,BIH

706D CF 1020 RET 8
1030 ;RESTORE HL WHICH POINTS TO THE
1040 ;BYTES OF THE MESSAGE

TO6E El 1050 POP HL

706F C30970 1060 JF LOOP

1080 ;A DELAY ROUTINE WHICH ALSO TEST
10%0 ;FOR THE ESCAPE KEY

7072 ES 1100 DELAY PUSH HL
7073 €5 1110 PUSH BC
7074 F3 1120 PUSH AF
7075 210600 1130 LD HL,0006 ;A DELARY COUNTER
7078 28 1140 DELI DEC HL

1150 ;TEST FOR ESCAPE
7079 018000 1140 LD  BC,0080H
707C ED78 1170 IN A (0D
707E CB77 1180 BIT 5,4
7080 CAOOOO 1190 P L0
7083 TC 1200 LD AH
7084 BS 1219 R L
7083 20F1 1220 JR  NI,DEL!
7087 Fi 1230 POP AF
7088 C1 1240 POP BC
7089 El 1250 POP HL
7084 C9 1250 RET

1280 ;SPACE FOR CHARACTERS BOH & B81H

7088 00000000 1290 CHRS  DEFE 0,0,0,0.0
7090 33000000 1300 DEFB 0,0,0,0,0
7093 gEBOOOOO 1310 DEFB 0,0,0.0.0
7094 §§000000 1320 DEFB 0.0,0,0,0

1330 ;THE MESSAGE
709F 02080418 1340 TEXT  DEFB PAPER,BLACK,CLS,DON, INK,GREEN
0104
70AS 2A202A20 1350
204E2049
204C20535
20472020
2R202420
7089 0102 1360
TOBB 202R2024 1370
204E2049
204C2055
20472028
202A2020
0106 1380
2A202A20 1390
204E2049
204C2055
20472020
28202420
TOES 00

DEFM /28 NILUG t¢/

DEFB INK,RED
DEFM / s ¢ NILUBESY /

70CF
7001

DEFB INK, YELLOW
DEFM /8 ¢ NILUG #1/

1400 DEFE NULL

How did 1 go about writing the prograa? Firstly [
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decided that the message would be held in ASCIT within the
progras. | would need some ameans of deciding when the
messaqe was finished. This can be done by putting a byte on
the end of the message which wouldn’t be printed. fero is a
good candidate for this since it is easy to test for.

Having decided upon the message we need to consider
how to print characters. This is already written for us. We
can use RST 8. To use this we need to load the A register
with the ASCII for the character. To work through the
aessage we will need some form of pointer to indicate where
the next character will coae from. You could use HL, DE or
BL register pairs for the pointer. Bhy did I choose HL?
There is no real reasen so it must just be habit., There are
some operations which can be done with HL which can’t be
done with BC or DE so [ usually use HL where possible,

The first part of the program is a loop whith
increments HL, loads the A register with what HL points to
and then tests to see if zero has beep picked up. See lines
250-290. Now there are two tvpes of byte that may be in the
message - character bytes and special bytes in the range
0-1FH. The next part of the progras test for which type of
byte has been loaded and either we jump to the routine to
double the width of the character or we fall through inta a
part of the program to handle the special bytes. The special
bytes are simply cutput and this allopws us to put codes to
thange the colour of the INK, PRPER, clear the screen, etc,
within the meszage.

The double width code starts at line 370. In the
proaram a delay routine is called which not only creates a
delay but also tests for the ESCAPE key. This is not
strictly necessary but I planned to extend the progras to
take codes to control the speed of the display and hence a
delay routine was necessary. After this we save the HL
register pair by pushing it onto the 780 stack. It could
have been by loading HL to some memory location but pushing
is guite appropriate here because it can be popped off at
the end of this section of code. The A register has the
character required in it and there is a routine at OOCEH
which will return HL pointing to the first of the ten bytes
which make up the character. This byte is loaded into the [
regicter and the A register is zeroed with XOR A. Now we
examine the C register to see which bits are set and which
are not. Bits 0,1,2,3,4 & 5 of the C register are used to
define the pisels of the character. The first stage in
doubling the width of the character is to examine bits 35,4
and 3 and toset bits 5 & 4, 3% 2 and | & 0 of register A
as required. See lines 490 to 410, Once the double width
byte has been created it is saved by loading it to where the
DE register pair point. DE is then adjusted to point to the
first byte of the second qraphics character. The € register
is then examined again. This time bits 2,1 and 0 are
exasined to create the graphics hyte which is then stored,
All ten byvtes of the normal character are analysed in this
way to form the two graphics characters. Once coaplete both
graphice char- acters are printed and with the double height
option in effect the characters will appear well pro-
partioned.

As I have already indicated there is more to machine
code programming than 1 have been able to cover in this
series, However if you have grasped the concept that the 780
takes a code from semory, processes it and then picks up the
next you are well on the way to understanding sachine code.
You should be able to pick up the rest of the codes froa a
good book. I can suggest Prograsaming the 780 by Rodnay Iaks
and 780 Language programsing by Lance Leventhal. Unfort-
unately neither are cheap.



LYNX 48/96K SOFTWARE

QUAZAR COMPUTING.:

LEVEL 9 COMPUTING.

Colossal Adventure.

Adventure Quest .

Dungeon Adventura. .

Snowball :

Compass (Compression Assembler)
ABERSOFT.

Mazeman

LYNXMAN.

Vaorlon Invaders 3

ROMIK SOFTWARE

Power Blaster
Floyd's Bank......—....
Atom Smasher...—... s
3D MonsterChase..— ... .
FLL SOFTWARE

Roader.... TS e
Coder...... . . ..

Siege Attack . .. 5.95
Puzzle Pack 5.85
The Worm 5.95
Labyrinth 4.75
Chancellor, . 4.75
Reversals 475
Space Trek 475
Disassembler 4.75
Midnight Blitz 4.75
Quacman ... . 595
GEM SOFTWARE
Monster Mine SLR ErE 7.95
Goll 7.95
Sultan's Maze 7.85
Gempack IV 7.95
Oh Mummy! 7.95
Gamespack | 7.95
Spanner Man 7.95
TWINIE e e e o= REBE
Digger Man___...._._ 7.95
90
80
80
90
.00
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LUG members 10% discount - guote mem. No.
QUAZAR COMPUTING DEPT.

29 WESTERN ROAD, NEWICK, EAST SUSSEX, BN8 4LE.

overseas - add 10%

-

CENTIPERE

CENTIPEDE is now avallahle. An excellent
machine code game, very fast, nolsy,
breathtaking full colour graphics and
exhlilarating sound. High score table and
Joystick compatible, Read the review In this
Issue of Nilug. A bargain atonly £7.95.

ASTRO ARENA will soon be avallable, 1 00,
machine code with smooth high resolution
full eolour graphics, Fantastic sound, high
score table and joystick compatible. Keep
an-eye open for this eye opener,

Qur software Is of the highest quality and’
nothing else, so,

DONT JUST IMAGINE THE ULTIMATE GAME, PLAY IT!

1f abroad, please add S0p for PP, and make cheques PO's
payable to PLAY IT, 79 Sleaford Road, BOSTON, Lincs, PE21 BEY

Z80 MACHINE CODE PROGRAMMERS

Wanted for very lucrative translation work on both games
and business software. The work is on a free-lance basis
andis paid by royalty payments. Projects are on-going and
may run on for several years forming a stable basis for a
career in the micro-computer industry. Lynx machine
coders are particularly welcome but the ability to write Z80
assembler (on a Spectrum for example) does not exclude
your application. Apply in the first instance by phoning
Barry Hartley-Jones on 01-567 4341 or

Prestel Mailbox 015671460,

LYNX SUPER CHESS

-7 levels of play
-recommended move
-set up position
-self play mode
-excellent graphic board display
Comes on commercially recorded cassette with full

instructions.
Price : £8.95
From:-
CP Software
2 GLEBE RD,
UXBRIDGE,
MIDDLESEX
UB8 2RD.

LYNX HARDWARE

Three in one PCB

1. EPROM Programmer
2. Centronics Interface
3.241/0 Lines

Complete with software driver routines for the programmer
and Centronics Interface and Circuit diagrams.
Send SAE for comprehensive details to:-

J.P.Kupps

8 Sherbourne Avenue,
Nuneaton,

Warks CV10 9JE.

=
VORLON INVADERS

The city of VORLON is experiencing an asteroid storm. The
asteroids are burnt up in the atmosphere. Your enemy has
decided to attack using missiles to destroy the atmosphere
and quided mines to destroy your defence satellite. ‘hen
the atmosphere 1s destroyed the asteroids will destroy
Vorlon. A fast action game exploiting the versatile
graphics of the LYNX, With numercus fast-moving aliens,
missiles and asteroids on the screen it requires tactics
as well as good coordination. How well can YOU defend
Vorlon?
VORLON INVADERS by LYNXMAN Price £5.00
(102 Discount for NILUG members)
270, Tithe Pit Shaw Lane,

Warlingham, Surrey, CRZ ?AQ.
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