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EPITORIAL

4 many of vou will keow NILUE was laumched at the Cosputer Fair. | was fortunate 1n being able to talk to many LYNX
oeners and find cut what thev espect fros a2 user oroup. The demand for “sschine code for bhegipners’ was enoraous, 1 estinmste
that aftout 86% of the peaple 1 spoke to wanted it, Conseguently & series 1s starting on Machine Code feor Beginners. 1 hope
to gat 2 lot of feedback on this topic. This will ailow me to find ocut what points wou have difficulity with,

NILUF iz growing but not fast enowgh to warrant an increase in the size of KILUE MEWS. This is unfortunate because |
kave = &uch cagy that ite kard to know what to leave sut. 1 had plaraed to publicsh detailc op 1sterfacipg printers  (hobh
parallel ard serialt sz well as reading the A/R input port. These will have to wait. fs you will see this 1ssue 15 printed
17 & such swaller tvpe face. 7Hic has ensbled me to publich about 22 panec of copy on omly 12 physical pages. Flease keep
the copy comyng. Frograme, tios, reviews efc will all e most welcome,

e g8 to supply them with nases and addresses of local LYNY ysers. 1 feel that 1t would be
iout permicsion. [F you wart o centart iocal users T wowid be only toe happy to publish vour
rame and 3 1w the aeyt lEguE,

rame 1mpliss was set ug as @ natiopel wser group. 1t has come as & pleacant surprise to receive several
reguests for membership from averseas, [ am only too happy to oblige. The subscription (s E1Z,00 per year, The difference Is
purels tne evtra cost of postage.

HIctd will be taking 2 stand st the FOW show Septesber 28th - October Znd. ! hope to see some of vou there.

wroag Yo SivE out fetaniz w

TECHNICAL EMBUIRTES

Several people haye written teo me with technical enguiries. Althoush @ opn't guarantee to reply there are several
things vou can do to improve wvour chances.

{. GEND &N SAE. I'm not going to pay the postage and 1 don’t fnink that 3is fair on other NILUG pembers for NILUG to
pas, Peaple sending an sae go to the top of the pile when 1t coses to recerving replies: The exception to this 15 1f |
concider that there may be an article for NILUG HEWS hidieg in wour letter,

I. ASE DIRECT QUESTEIONS, If vou sav "on #v mechine the lett wiget 1= op *He right’ what do vou expect from me? If.
however, yeu cav ‘on Ay aachine the |left wiget iz on the riaght DDES THIS MATTER™® 1 knew ewactly what your guestion is,

3. DON'T ASE ME T EXRLRIN 'RELATIVITY'. If vou ask guestinns which w;al rpquire several pages of explanatleﬁ you
;tand no chance of getting a replyv. Don't.for evaeple, azk se to evplain "The 1827, Dutput to the screen’ str. fy all means
put ONE aspect with which wou #3b be havisg praobless,

4 REPEAT ¥TUR QUESTIONS AT THE ERD. It is most helpful to have the guestions repeated at the end of the tetter, if 1
have to read through several pages to find vour questionz 1'm very likely to aiszs thea,

5. GIYE SOME HACKGROUND. In ancwering your letters 1 need to know what vou can understand. If vou are 2 begiener then
1 guzt reply in terms that you will understand, Try to rate yourself from O to 9 in the feilowing three areas:-

t. Hardware. 2. Kachine code / assesbler. 3. Basic.
Be honest gabout it and there 1e no prize for the first G/040 to cose im. [t alsp helps 1f you elve same hackground ko the
proklea, Why 15 1t a prokles to vou® Bhat have vou tried? Bhet happensd”

&, AEr ABOUT OME THING GNLY iMAYRE TWD!, Itz verv easy ta write ‘ran you help se with 2 modem, & printer interface,
coiour graphics cevsens ete’. If vou must write about several items then den™t espect me to apswer all vour guestions,

7, THE ANSHER M&Y BE COMING. It aay be the case that so many pecple have asked your question that the answer will ke

LR

pablizhed in the next iscue of MILUG HEWS. Interfacing pripters, for example, is on its wav.
3. 1 AM NOT CAMPUTERS. [ am NOT ¢ 1 zaid HOTD Camputers, Hake sure that vou address your prabless to the correct
phace, It wvour [ett wigst has fallen off vour LYNE then contact your dealer or Camputers, NOT me.

RERLY TF vOU BON'T ONDERGTAND, 1+ wou den't understand my reply write back and tell me. This is very ieportast if
[ have told sou tnat ] intend to publish your letter. The chances are estelient that if vou don’t enderstand my reply then
"*Herc wiii mot, If sou jet ge know that vou stili don’t underctand then it gives me another chance to express the soluticn

zibting 3t home  just waiting for vewr letters. 1 glse have a livisg to earn. The 1dea behind answering
onquiries 15 s that [ can find out what probiems meebers have. 1 can then try to cover thes 1n NILURE NEWS. As | haye

55
tready ca1d | don't guarantes to snswer your letters but 1711 do av best,

Aohert Paate.



fiear Wr Poate.

I ioined the user group o @y visit to The Computer Fair. [t looks as if you have written the newsletter for the
computer expert! [ sav that hecacce having read through it osly some of it makes sense to me! [ would welcome @ ceries an
pachine code, | have had a go at learsing machine code before but gave up as I found the writers often assume the reader has
3 spupd knowledoe of lopic and mesories etc,

[ have had my coepiter azpart and found the espty socket. Mv computer does not have EPROMs hut hac the uswal RDMs in
it owould itke to ctore "PURIARI™ script in 1t. | have access o ap eprom proarasmer and have sofficient knowledge to
define the character set. ! do not fnow how it tan be acceszed froe the keybeard direct, co that each kev press produces a
character on the screep, perfiaps vou could help. Hoping to hear from vou.

Youre sincerely

D5 dittla,

The key to the solubtion of wour protlem lies in knowing how the LYNY knows how to form the chargcters it dispiays. It
hzz all the characters detined 1n two tables,  The #irst holds the characters shown in appendis 3 in the manual and  the
cecand hold the characterc chown on page 35,

Each charscter 1c defined tv ten betes and each character 1s 1 numeric order withip the tables. There are tao
pointers to the tables. They are located af s74FH and 627!H. New it it possible to change these peinters to point to your
table ot charactere.

There are 255 possipie charartere and they are sumbersd 0-285. 1t 1 ucual to oplit thea ipto three blocks, The first
ie from 4-31. These are uced as cpecial characters and on the LYNY they are azsociared with the VOL cossand.  Consequently
characters do  not appear on the screen when they are cutput. The output routise detects that thev are special and perforpe
the appronriate action. The second block 1o from 32-177 and these are the normal 85011 codes <dpendiz 31, The third hlack
rune from 128 to 255, These are normally graphics characters, On the LYNY only a few are present PE4-747 ‘page 451,

The first poirter points to D094H which 15 where the character i would be found. Or tre Ltkr character 00 does aat
exlst neither do the characters 1-31 conseguently the actual table for the characters starte 3t J{DAW 1e 325 hutes further
on from 0094H, The graphics pranter points to the character 128,

So to =et up extra characters tp an eprom simply define the characters in 10 bute blocks starting with the first byte
tn the eprom. when the eprom i 1n position it witl be at A000K, To get the new characterc %2 coee up with the poreal  beys
tha tirst poigter needs to be chapged. This cap be dome using the OFUKE coaeand, Singe it hac toopoitt 2 a jecaticn 329
tvtes hefore the actual first character T think vou will 4ind that

OPOKE ALPHA. M4D00-320
will do the trick, To set it up =@ that the extra characters may e accessed using the oraphics aode CONTRDL | cee
the graphics pointer needs to be set to potnt to the pew characters, Stnce 1t points at the first definded character

DFEGKE GRAFHIC, %4400
should do the trick,

cane 557

Dear BILUG,

fas  vou help? 1 have bought =z capposite widen momitor (3 TRANGTEC 1200} to use with my LYKI. However this has a phog
input while the LYNY haz & S-pin DIN oubput. Lan wou teil me which pins from the LF eocket peed to he uzed to geb a displav
on the monitor and where on the phoro end should these he conpected”
Bany thanks.
Svamon Rudd,

Thic onlv goes o show that vou live and learn, 1 owp a coaposite video monitor and © hadn't spotted that gpyn 4 of
the iight pen socket iz a ceaposite video signal. The answer 1= quite simele. Conpect pin 4 to the center pin of the phoso
and conrect pin 3 to the nutside of the phone,

Feview of GEMPACK 4 by GEM SOFTRARE Lid. Price £7.%0 By Danny &llan

The 1dea 1s to depth charge the subaarines, with 3 maxieus of three depth charges op the ccrees zt one time, The
subs, ships and charges all move very siowly, bul ‘he pxplosions are good even without scund. Bn increase ir skill  level
doesn’t increace cpeed, ondy the smount that the sub dodges up and down and the nusber of missiles 1t fires. The only
challenge to the game 315 when the sub is verv close to the surface as the ship can’t get away from the aissile fast enough.
It takec sope thought on the 3 & 4 skill levels. Four out of ten.

SEA HARRIER

This is a nuch better game. The airplane has to bhomb the clouds, because if it hits mine ¢lowds 1t 1 destroyed,  Hut
if the clougs hit the ship Ithat wou evertually have to land on) the ship shrioks apg an indestructible piak cloud 1s
foraed, One touch of this special clowd by the plane and 1t is destroyed. Seven cut of 19,

It 15 & sheae that neither came hac good sound effects, Yalue for soney - five out of ten.



Reveiw of LYNX COMPUTING &y lan Sinclair. Published by branada Price £5.95 By W, Lawson

Bhen 1 bought my LYNX in garly March, it was av first cosputer and conseguently 1 knew ahselutelv nothing about
prograssing it. In the ensuing menths ! found ayself getting amcre and aore frustrated, as I found the latter stages of the
instruction sapual less amd less inforsative. When [an Sinclair’s book LYY COMPUTING® became available | ordered it
Without detay, or eves seetng 1it.

1 4ound it a friendly book, written in a manner that did nat try to blind vou with science. I feel that it 15 well
warth while buying the book when the computer is gurchased.

The opening chapter expiained the "SETTING UP' instructions even sore basically than the manual. It qives a foolproof
cuide to saking the machise work. Op tne probiem of loading the author claims, &5 does the manual, there are severaj
cassette recorders in the ‘f20-£3¢ price range’ that will work with the L¥NX. I have tried =everal but could not 'SAVE
satisfactarily on any of thea. Most of the ones [amputers recomsended were either not available or aver (40,

1 found that after studving by day and typirg by night, [ was making steady progress. Readipg "LYNY COMPUTING' did
give ®e a lot of handv fi1p¢ regerding ideas, strugtering and prograsse forast. 1 did reseaber one problem | hade Trying o
get the grograa on page 3% f1g 7,7 to work. Was 1t me® I never did sort at out,

1 did get the 1mpressign that Me Sinclair aust think that the LYNK is the greatest thing sipce creased cheese! The
way he extals the virtues of the machine and the Casputerc ctaff. of the time of purchasing the book 1 did not particularly
share his erthuc:zsa, ¢ the lachk of information, the various shortoomings of the masual and the software probless, lett me
fealing ‘that 1 shaould have bought another machine, However, with the aic of "LYN§ CDMPUTING® I have finally been able o
appreciate the mackine's gualities and fave resgives that 1% 1s extremely good value for monev.

One poirt weli worth bhearisg in mind is that a colleague of mine recalls the lawnch of the BEL mpdels, He reseabers the
sigilar fructrations of pepple who hought those machines. Just look at the zoftware and peripherale available for thea
tadas.

! digrese, back ta the book, For me where the book really scored was the coaprehensive way that GOUND and  GRARHICE
wgre eeplained. Meli done sir, your expianation was clear emcuok for @2 to be a dab hand at graphice now, The many useful
cnarts and graphe drawn in the book, enabled me take ghetocopies, so that | gav now ergeriment with eace,

Thark weu for alea for the fppendie 4 regarding 'Lacsette Loading Prokless'. My nerghbour 1s also glad, ac he e

Tg sum up, 1 weuld cav thet LYNP® and "LYNX COMPUVING™ go hand in hapgd. & fine book for a fine machine. Now, how
akaut 2 similar book an machine code!

Reveiw of LYNX COMPUTING by [an Sipclair, Publiched by Branada Price £8.95 Ky R.B.Foate

In spite of shat it says on the back rover, thic book e clearly aimed at the beginner and the atsclute beginner at
that., This daesn't #eap to cay that the expert will learp nething from reading it,

Chapter | deais with setting up the LyMNX, [ found it harg to belisve that anyone needs to be told how to put the
LYNY together. Thers are only two leags and zli the piuge are unigue so how could you go wrong?

Ehapters 2 to 5 deal with the bulk of the BASIC language as isplemented on the LYKY. The order  1n which the
elements are introduced is logical and they are supported with seall prograss for the reader to try.

I thought chapter six was excellent. It deals with the concept of subroutines and procedures. Having spent a lot of
tise kelping beginners sart out their programs I now wish that they had read this chapter, The aistake that mest of them
sake 15 to aelieve that computer grograms MUST be written in & cosputer language. lam Sinclair clearly demonstrates that you
should start writting your progreas in ENGLISH, You them procesd step at 2 time towards the final grogras written fin this
cacel in BASIC. Ite fust a pity the esasple chosen wasn't sliqhtly better ieplegented.

Chapter 7 introduces some more elesents of BASIC. T couldn®t understand what a Sheil-Metzner scrt gprogram was doing
at thiz point, It sieply appears and with little erplanation. T think Tan lost his way & little. [t would have been such
better ta have a simpie inefficient bubble sert with 3 good explanation. After all this is a book for beginners.

The last three chapterc deal with graphics and sound. This is where [ ctarted to learn. Although ['ve been around
computerc for over a decade 1@ started on paper tape!d ['ve never had a computer with high resolution graphics or sound.

On the whole & ogpod bool ¢or the absolute heginer to buyv, [f the LYNY is your introduction to cosputing then this
book would he money well spent. The fundamental mistake beginners may sake is to read the book. ! know books are written to
be resd but thic boek showld be WORKED through, cover to cover. 1f after that vou don't understand what LYNY Basic can do
vou never will. Tts a pity that chapter & on progras design dide’t come at the end, [ wonder if the beginmer will be able to
realize that this book is really azbout what the LYNY's BASIC can dc ant not how te do it. If the tast chapter had been an
introduction tp using the BASIC then the beginner would at least know that he still had a long way to go.

If vour're an expert then you say be able to learn something from this book but 1 doubt its worth buving.

Now if vou're neither beainner nor expert then toss a coin or better still nip alopg to your nearest stockist and
have a browse through it. LYNY CONPUTING by Tan Sinclair is definitely worth a read. #hether its worth buying only you can
decide,



By Chris Cytera

OTHELLD ard SECTORS

OTHELLO 15 the board gase otherwise known as REVERSI. The okject of the gase is to create as many pleces of your own
a5 possible. This is done by surrounding your opponents pieces by placing a piece so that rows of your oppenents pieces are
pounded by one of vour own at either end. Horizontal, vertical and diagonal rows may be surrounded. Moves which do not
surrousd any oppsing pieces are illegal. The gase ende when either the board iz full, or nc legal moves are possible. In
this version of the game vou are playing the cosputer. Enter vour moves as the row nusber followed by the celuan letter, eg.
3D, If wou cannot sove, enter a '-7 {minus sign). This can be used to make the LYNY take the firet turs,

SECTORS draws a spiral which 1z made up 4rom solid sectore (ie triangles). The sector angle is the angle in degrees
subtended by each sector at the center of the spiral. The radius change is the rate at which the sectars spiral  inuards,

Both of these parzasters
10 PROTECT 0

20 YOU 1, BREEN, 2, BLACK
4,28

30 PRINT TAB 17;
"SECTORS";CHRS (25}

40 PRINT @ 3,43;
“Bector angle®;

54 INPUT §

60 IRPUT

"Radius change”;D

120 LET R=300

130 LET A=0

{40 LET 5=RAD(S)

150 [LS

140 LET L={

170 MOVE 128+R/5, 124
180 REPEAT

teg  INK € MBD 7+l

195 LET C=C+!

200 PROC PLOT

210 UNTIL R{=B

220 LET A%=BETY

230 REPEAT

240 GUT &G0B0,8

230 PAUSE 1004

260 OUT &G0BO,4

270 PAUSE 1000

280 QUT %O080,0

290 PAUSE 1009

300 UNTIL KEYN=32

310 RUN

320 BEFPROC PLOT

330 LET R=INT{R-D)

340 LET A=A+S

350 LET P=RICO51A) /5¢
128, B=RESIN (AL /4+124
360 PROC TR1t{128,124,
P, I

363 MOVE F,8

370 ENDPROC

37999 REM TRI.FILL V3,2
98000 DEFPROC TRIl{a,b,
c,d}

98010 PROC TRIZ(a,b,r,d,
PEEX (&6245), PEEK (%67567))
98020 ENDPROC

98036 DEFPROC
TRIZ{a,b,cyd e f)

Y8040 PRBE SORT

28050 IF d>f THEN LET
i=d,d=f,f=i,i=c,c=e,p=i
$80s¢ PROEC SORT

26063 LET b=IRT (b},
d=INT{d)  £=INT (¢}

are variable by the user. Values of radius change lecs than sizieen terd to give the bect results,

8070 IF d=b THEN

FROE HRIBAS

98080 ELSE PROC SLPBAS
98090 ENDPROC

%8160 DEFPROC SLPBAS
98110 LET g=te-a)/f-b),
peic-alfid=b)

98170 IF c>e THEM

SHAP g,q

98130 LET h=a,x=a

98140 PROC FILL(h,d,0)
98130 IF f=y THEN
ENDPROC

98140 LET hsh-p,x=1-g
98170 LET p=le-h){(f-y},
g={e-y1/{$-y}

9R180 PROC Fili(d,f,1)
8190 ENDPROC

98200 DEFPROC HRIBAS
98210 1F #=b THER

PROC LINE

99220 ELSE PROC TRI
93234 ENDPRIC

38740 DEFFROC LINE
%8250 MOVE a,b

98240 DRAK ¢

F8270 DRAW e, ¥

9378( ENDPROC

78290 DEFPROC TRI

98300 LET p=(e-al/ (¢-b},
g=te-c)/(#-d}

28310 LET h=a,x=c

98320 PRAC FILL{h, £, 1}
98336 ENDPROC

99340 DEFPROC SORT
98350 IF b>d THEN LET
i=b,b=d,d=1,i=a,3%¢,c=i
98340 ENDPROC

78370 DEFPROC

FILLU kynt

98380 FOR y=j 10 k-n

98390 KOVE h,y
98400 DRAW %,y
98410 LET h=htp,x=14g

98420 NEXT y
98430 ENDFROC

100 PROTECT BLACK

110 ¥DU 1,7.2,BLACK, 4
120 INPUT "WHAT 15

YOUR NAME*;N$

130 H=ASCINS) ,C=78, M=t
140 IF H=C THEN LET H=89

150 DIR A{99),NiT7)

160 FOR §=0 70 7
178 READ N(S)
{80 NEXT §
193 YDy 4,31,31
200 PRINT TAB IZ7"A B C
DEF G H'CHRY(31)
210 FOR 3=t T 8
220 PROC CUIR,2+7)
233 PRINT i
240 PROTECT MARENTR
250 PRINT "t Rl gt
IR O &
240  PROTECT BLACK
270 NEXT |
280 FOR §=0 TD 99
29¢ LET Afii=0
300 NEXT ;3
310 LET T=L,P=44
320 PROC PIECE
330 LET P=53
340 PROC PIECE
350 LET T=H,F=45
340 FROGL PIECE
370G LET P=54
380G PROC PIECE
390 LABEL PLR
400 PROC SCORES
410 IF (B$="-" AND W=0
OF Yel=44 THEN
EOTD LABEL END
420 INPUT *YOUR MOME'; D%
430 IF B$="-" THEN GOTO
LABEL COMP
440 LET a=&SC{R%),
b=ASC(RIGHTH (RS, 1)}
50 TF <431 OR ad43b
8R bCLO04! BR b &048
THEN 607D 490
440 LET P=VAL/B)$10+b-
ASCE"A" 4L, T=H, F=0
470 PROC NOVE
480 IF 5»0 THEN BGTD 526
4%¢ PRGC UP
S0 ¥BU 30
310 607D 420
220 LET F=1
53¢ PROC MGVE
340 LABEL COWP
530 PROC SCDRES
250 JF{p4="-"AND M=0}0R
f+I=44 THEN
E070 LABEL END
570 LET N=0,D=0,F=0,1=C

SB0 ?"LET ME THINK....";
4

%0 FOR =1 70 8
&0 FOR Y=( TO 8
10 LET P=iiloay
1620 PROC MOVE
1830 IF 5430 THEN
IPROC EVAL

540 NEXT ¥

550 NEXT U

$60 YDV 30

470 TF N30 THEN PROC I
480 IF M= THEN

PROC NOMOY

490 GOTO LABEL PLR

700 DEFPROC EVAL

710 IF U=! GR U=8 THEN
LET §=512

720 TF Y=1 R V=9 THEK
LET §=512

GF ¥=7 THEN 5=8 DIV 2
740 1F 5=D THEM

LET D=D-RAND{2)

750 1F 53 THEM D=8,M=P
740 ENDPROC

770 LABEL END

78O IF Y:1 THEN PRINT
*Congratulations -

you win®

790 IF ¥=1 THEK PRINT
"13 A DRAW 1¢°

BOG IF Y(I THEN PRINT
T wip '

BlG 7 "&nother gase™"
B0 REPEAT

B30 LET R¥=GET$

B4 UNTIL Re="Y"

OR R§="N"

B5C IF R¥="Y" THEN RUN
840 END

B70 DEFPROC FIECE

886G IF T=H THEN INK 3
890 ELSE INK RED

906G PROC CU{Ze(P WOD 10
149, P DIV 1042}

21¢ VDU 23%

920 PAUSE 1000

930 LET AtPI=T

240 YDU B, 7,1, NHITE
950 ENDPROC

940 DEFPROC SCORES

970 LET Y=0,1=0

980 FOR j=11 TO 68

§50  IF A%j)i=H THEN

LET ¥=Y+]

730 1F =2 OR Y=7 DR v=2 140

1000 IF 4(ji=C THEN
LET I=141

1016 MEXT 3

1076 PROC CU{O, 120
O30 VDU 13,13,13
{4940 PROC LU0, 12
1050 PRINT H$": "yi*
L5640 2 *LYNY: "Iy ®
1070 ENBPROC

{1080 DEFPROC MOVE
1490 LET R=F,5=0

P00 IF ROF)Y< 0 THEN
ENDRROC

[11g IF F=! THEK
FROC PLELE
VL2 FOR 3=0 T0 7
LU0 LET G=ReMidl,
=R, b0

WHILE AiRI(0
AND ALEr T
1150 LET G=Q+X{3}
1140 LET K=K+t
1170 REND
1180 TF A(@)=0 THEN
BOTO LABEL LOOF
1199 LET S=5+¥
1200 IF F=0G DR K<t
THEW BOTO LAREL LDOF
210 FOR L=t TO K
1220 LET P=P+Niji
123 FROC FIECE
1240 NEXT L
[280  LABEL LOOP

1280 NEXT 3

1270 ENDPROC

1280 DEFPROC ClHx,y!
1290 7 @ w343, y110+7;
1300 ENDPROC

1310 DEFPROE I

1320 LET F=1,F=H

1330 FROC MOYE

1340 ENDPROC

1350 DEFPRAC NOMOY
{360 2 *I can’t move";
1370 FRUSE 500

1380 ENDPROC

1330 DEFFROC UF

1409 ¥DU 28,28,29,5
1419 ENDFRGC

1420 DATA 11,10,9.1,-1,
-9, -1, -11




HACHINE CODE FOR BEGINNERS

This 15 the +¢irst in a series of articles o sachine code
for beginners, They are aimed at LYNY users who wish to
learn machine code and assesbler proorassing. It has beer
assused that readerc will understapd simsle programsing
concepts such as variables, subroutines etc.

1t must be gzinteg cut that there is o such thing ac
an  ardachalr prograamer  in the caee way that you can fe an
argchair fopthali scoporter. [f you wish ta learn then vou
sust try the evagple prograss and have 3 go st any suggested
godification:,
vErs far 1n coeputers hefore vou hump
rnto nuebere =o jetz start with thea.

Fou car’t o 3o

Nusber Sustess
. lagk at anv new nusbers systems lets
constder 3 sycteg that vyou are already familidr with -
QECIMAL. This cystem uses the ten dioits 0-% with which 1o
represent nusbers. As ['a sure vou know counting qoes like
this &~
0 B G T B T, 2GS L o e

When vou gount the process that ts being performed ic

ac folliows :-

Betore we

fou start at fere .e wae w.. U
Uze the next digit
Use the next digrt o0 ovi wuw &

Coptinue unt1] the last digif, 9
Wher vou run ocut of digits
reset the celuan and

CArEY GNP SLTOS5S wuw wew o ia AU
lise the pext digit ... o0 oo 1
ete

Ancther wavy to lopk at decisal 1 te consider what
each fiqure 1n each colusn represents. The first three
columns are hundreds tenc and units. So any number 15 wage
up tv deciding how mapy of each colump vou need,

| ELUIS
1 T ] 0L 00 L e Of0D o+ Gxt0 + L=
s ay 00 7 ie Oul0d ¢ Gel0 £ 2= 2
20 1= gr 20 de Gx1060 + 2x10 + 0 = Z0
21 is 0 201 ie Sxi00 + 1G ¢ 1 = M
134 15 b 304 ae Ix100 + Jxi0 + 4 = 174

I know vou knew all of this but the ppint is that all
the nusher cvstess that are needed for this series work in
exactly the came way. Once vou have aastered one system
twhich you have) there chould be no probiem with the others.

So now lets have a took at EBINARY nuabers. If to
count in teps (decisal} you need ten digits then to count in
tuos you need two digits and the digits 0 and | are used. To
count is exactly as above,

Binary Decisal
We start abt ZBrG wow s wws sws wen sas ¢ o= ]
We use the next digit ¥ & e e t = t
When we run out of digits we carrv ane
across and reset the preyious coluan ...
Mow we inCreseft again . s.e ves een oaa ML F
When we run qui of dizite we carry one

&Cross, This tlae ®e Carry Gne across

=

wiH ED

from tHo coluens .0 s ees ovan was e = 4
We use the nest digit .. .00 con o la = 3
We increment which forces & carrv .. ... e = 4
o INCPERBAY sus cuw sas sww e o= er e = ?
#hes vou run ost of drqits vou carry

one across, This time we need to CarFy

one afrass in three columns .0 o0 ou. 10D g

idd

fgain we can look at binary by concidering what &acs

roiugn represents, Instead of hundregs. teps and umife we
have 8s. 4:, 25 and is. Hence counting isake Jike thig:-
Fimary a4 701 Decinal
0000 e 0 B Y0 L ye DB o+ ded bl ¢ Ol = D
DE0Y de Db b ot [ e DB o4 Oyd 4 xR £ 1el = |
OLO 16 dr oy Doy b oL@ e 0w o4 ded + 1nD o+ Oxd = 2
G011 i #ori1ly se ox@c Qed o LI e vt = 3
WMOb e bbb @ qe GvB o+ kg &z e Il S
019l as ¢ P v il ae B Ind £ x2 ¢ 1gt = 3
Bidope  oob bt 0 qe oxd o Ind o« 12E 4 Ot = &
S T - (I N O S N - 4= B R S € U 4V £ = 7
1900 te L 00 D b0 3 L@ ok 0xd o+ 0T Oxl = B
RLIDS TSN SN N S 1 - QR 1 B O g S
ete,

0.k, =z¢ wmuch for bipary now HEXABECIMAL. HER mears

siy and DECIMAL aeans ten so hexadecimal means th, 1t shouls
coae ac no surgrise to voe to find that we need 1v diaits to
pa ghie to fors the numbers. Now ®e have ten of thes berause
we ran use -9 what we now need is )y more. It ceems gquite
legical to use 8,B,0,0.FE and F. Counting 15 exactly as
before, fYou start at zerp and keep using the digits uptil
vou exhaust thew. After that vou carrv ope across ipto  the

next coluai, reset the original colusn ane carrv on. 59
rumbers 19 heyedicimal lock 1ike this.
Hes Decieal
Start at zerg T i
dse the next digit ..o wor s 1 = 1
Hee the next d1git oo oon ool i = 2
Continue
. o z 9
go= 10
Bo= !
. £ = {z
. Bo= 13
E = |4
§ £ = 13
¥hen vou run aut reset the
coluas and carry one atross ... t0 = 14
Use the next digit ... ... .ue 1= 17
Use the next digit ... ... ... 2 = 18
LContinue .., R— T
etc.



Again weu can copsider what each column represents,
With hesadecimal rusbers the colusns go 4094, 256, {6 and §,

Hey 40961 2561 180 | fecimal
T ie 0 01 & 4 e (x40%0+0wQ04+0n 1h44xl = 4
AGHC s 00 0F 01 C te Ged0FheduP5640n 541221 = ¥,
M is 00 00 21 R 1e On4095+0x20b+In1b#10x] = 47
0tA2 15 o PR 2 te Dpd0%h+1uR0k+t0n1belel = 418
430 18 ) 4F 3]0 1e 0x4095+4x206+3n16+12xt = 10G4
4E2h 1s 41 Bl IV A ie 4p4095414p206edn 1640 ]= 20010

Hexaderigal is a bit of a mouthful and not surprising
-ly 1t is noreally shortened to HEY. Mumbers are often given
the cuffix H when writtep to distinquish them from decismal
numbers, Bo 10 15 ten But I10H is sisteen. Binary nusbers are
nearly always written as E-hit pushers Iike:- Q1012110
consequently there 15 seldem any confusten.

A few more concepts need to be explained Dbefore we
ctart programming. Hicro-computers {(like the LYNI) work on
logic. Loaic 1s either TRUE or FALSE which in  amzachine cede
terss becoses 2 | or a ©. Computers ctore legic in memory.
Storage 15 aeasured 1n BITS which 1e a3 word forsed from
Elnary digiTS. Bits are the emallest umit of loaic storage,
Thev gav either take the value 1 or 0. The unit becomes very
cupbersose and 3o bits areé grouped intn BYTES, A byte
consistes of B bits. Bytec ic alsp a seall umit and so the
concept of KILOBYTE is used, #s vou are probably aware kile
means 1000, In cosputer terms the kilo actuslly seans 1024,
This 15 because 2 to the power of 10 i {024, ie its the
nearest binary power to 1000, Kilebytes is mormally abreviat
-p¢ to K. So when one talks about = 48K LYNY we know that it
hasi-

48 x 1024 = 49157 bytez of memcrv.
49152 ¢ 8 = JR321b bits of memory.

There are hasicallv two types of memory, These are
FAM and ROM. Ram is Random Fccess Mesory. 1t alloms the
prograsaer to read and to write to apy part in it, KO, op
thke other hand, 15 Kead Only Mesory. You may only read what
ic there apd vyou eav not change 1. There are various
variants of ROM, for example PROM and EPROM. For the
gurposes of understanding aachine code you can consider thes
2c ROM ie you cam ocnly read thes.

'n norsal operation the 130 will support 44K of
semorv. 50 that each bvte of measry gav be distipguished
from any other byte all the mesory locations have a upique
ADURESS by which they mav be referenced. The first address
iz 0 and the last address is FFFFH or 43535 in deciaal,

So much for memory now for the CPU, Inside the 180
there are 208 bits of FRAN, It is grouped inko B-bit and
{&-bit registers, Reqicters differ from normzl RAM in  that
special operations way be perforsed with thea. The following
d1agran shows how the registerc are grouped.
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MAlk REGISTERS  ALTERNRTE SET SPECIAL PURPOSE
REGISTERS

There are 8 registers which make up the MAIN SET.
The A reqister 15 ncen as the ACCUMULATGR and as its nase
cugaestc it generally accumulates the results of operations.
The F register contains FLAGS which ipdicate the offect of
the previgus .gperaticne. The reaaining registers B,C,0,E.H
and L are general purpose reqisters, The aqein set eayv be
paired 1into RERISTER PRIRS. Toz pairtrg (e as shown in the
diagraz ie A%, BC, DBE ano i,

The ALTERNATE 3ET of registers is evactly what its
reme imglies anp atternative set. Sunce anvthing that applies
to the MAIN SET also applies to the SLTERKRTE SET we need
arly consider the @ain =t SPECIAL PURPOSE
REGISTERS are ewartiy what tneir name ispiies, regicters for
spoecial purposes. We mill deal with all o° thes ip time fut
for now we wili tust goncider the FL or Fropraa Coupter. The
PE 15 & lé-bit register whigh the 130 wcec to gmint to the
next instructiaon to he ececutec,

Again the

Prograss are sets of instructions which  ioenerallv?
perfars come useful action, To run a program the FC ois
losded with the first byte of the progras. The 18D wiil then
fetzh the first anstruction and process it. The PT 35
automatically altered (by the IB) to peint to the neut
instruction. This is then fetched and processed. This
procedure of fetch and process goes on all the tise. The
instructions are fetched 1ipte the 280 as 8-Bit binary
nuaters of codes. Since they perfors an operation they are
know «c OPCOBES. Theoretically there are onlv 154 possikle
aprodes but in fact by usirg prefixes there are about 400,

Now 1%, as has been stated, the IB0 cossupicates in
binary then it chould be possible to progras 14 if hinary.
In fart it is possibie, consider the following progras:-

Oe1006051
plastld
G106
f11ti110
0506611
014900110
G111t
UBTGRUE!
H1110000
11001001

it 1t were fed to the 180 it would process 1t quite
happily. How do you feel about writing programs in binary?
Do you think you would spot an obvious mistake? Do you think
you could handla all those Os and 157 Most people would fing



it izpossible o program in hinary, 5o the next step is to
convert 1t into something a ltttle easter for humass to
nandle - HEI, The copvercion 1s quite simpie and in fact
after 2 little practice you will de it in vour head.

Consider the byvte 1011441, Wow the trick :s to solit i
intc two partse thus 10t 1i01. Each part ic called a WIKBLE
'z nibble ic part of a Byte!d [Dsnverting each sibhkle 1is
guite ctraighttorward,
Taking the lett-hard nibhle we have
0161 15 DR ¢ lxd + 02z v Lyl =
Takinig the ripht-hand nikhle we have
110] is 128 + 1ed + 002 ¢ 12 = 15,
In her 5 ie 5 kot 13 12 0, hence Glollid: s GDH, The
iargest puster wou will need to oe agle to mandle 1s EHl1 de
fitteen ana eost oeople car handle 3t in their head, Now

Hack to cur rrogprak which gfrer convercien lpoks like:-

P A

T

o

1 - pe e pry RO oemmooee

=l oes o

o'}
=Ll

Now 1t mav still nob mean amuch to vou but 1 think you
will agree that it 1z & lot easier to handle thas the
hinary, Hex them, is merelv a way of aaking things easiler
for us humans.

Now 1f Wwe want toouse hey ane the I8
psyng  Binare ‘and it does) then some fore of trapslation is
going to he needed. It ic normally dome by a2 HEX LOADER,
Fortupatelv tre LYN{ has o hew lpader. It 15 the Honttor B
cogeand. The M copgand allows ue to examine eav lpgatian in
pemory,  If is FAM then 1t will alco allow us to
change 1t. S5 we may now enter our progras. [ne anlv probles
is where? | have found tRat beginners fisd thic ane af the
gore difficult aspecte of learming machine code and [ intend
te deal wmith it a fiitle jater, Just for nom we will enter
the grogram at 90GOH,

S0 then tc load it type MON {RETURNI to &ring up the
Menitor and then M90U0 [RETURNI to start loading. ignore the
previpus contents which are displaved between the greater
than asd less than sysbols and tvpe in the first opcode 1e
4, After vou have entered each ppcode press RETURN and
cortinue with the next. After the last one has been entered
use a fulictop to end the M command. Me are now ready to run
qur grograe. 7o 4o this we need to set the PC {grogram
counter] to oomnt to the ¢irst byte of our prooraa.
Fortunately this ts eacy to do because the Momiter has a2
cogpand to do it for ue. It ts the G comeand. I you type
G900 [RETUPNI vou shoud see the resultc 1spaediately. Try
running the progras & sew bieec.

0,K. co whates qoina on? The I80 takes the opcodes 1n
turn starting w#ith Zl. Thiz oprode tells the

insigte  of

the amgory

the first te 21.
180 to take the two following bwtes tie 8B % 421 and load
thea 1ntc the HL register pair. Mow unfortunately, this is
not quite as straightforward as 1t could Ge because the
butes are loaded in reverse crder hence H ends up containing

o

57 and L ends up #1th 5B, HL now has £238 which vou may know
is the address of where the IWK colour is stored. The 7E
socode laads what HL paints to into the & register. Hence A
now contains the INE colour. The 23 spoode incresents HL, HL
now coptains 5750 which is where the PAPER colour 15 stored.
The 44 cpoode tells the 780 te load the B register with
whatever the HL recister pair painte to, [n other wards the
PAPER cclour 1s  loaded into the B register. The 77 oprode
loags the & regicter to wherever HL points re the INb colour
12 glared where the FAPER colawr 12 stored. The HL register
gair 1= decrasented by the opcede 2B co HL now points to the
stare for  the INK aqain. The B register is loaded to where
the HL register pair pointe to by the ngrode 70, hence the
FAPER colour has heen put into the IMK cclowr store. The
tinal £9 cprode is & return instruction. As we had come trom
the Mopitor that’e where we return to . These 10 byte are an
inverse videg routipe gr VDU 18

5o we can suakarise the program as follows:-

21 5B &2 Load HL with G23RH.

7 Load A with what HL points to,
¥ Increment HL.

18 load B with what HL points to.
77 Load # to where HL points,

ik Decrement Hi.

1] toad B to where HL points,

9 Return to wheré vou came from.

Eetore I finish with thic program tne fimal poist 1s
tp desonstrats how vou can include 1t in @ Basic proeras.
The LiNs suzper:s machine code routines with the reserved
gorgs 030E, LOTK and CALL. CROE allows vou to enter opoodes
in vour Basic program. They may them be executed by ChlL. 5o
it vpu enter:-

52 7E 23 44 77 ZEH QLR

A Lall LOTNGLOD
and then run the program vou wiil

haye and inverse videc

poutine. ¥ou could always use UDU 18 but its not Ralf ac

guch fun!

Now 1 want to drscuss a couple of guestions that 1
trow beginners find difizult to opderstand. The first is how
did I know which registers to use? The ancaer 15 experience,
it is an ushelpful answer berause beginners don’t have any
eyperience se they are 1n a catch 22 situation. The may out
ef 1t ig to try the ersmples apd UNDERBETAND what ic qoing
on. Once vou have grasped the concept that the I80 takes
opcodes fram memorv and that the opeodes tell the IBO what
speration to perform you have won palé the battie. After you
fave played with 2 fes prograss writien by someope eise vou
will sonp get the hang of 1t. There are books available
givipg all the oprodes but 1 suggest ypu walt a little
before you huy one.

The =econd ouestion it how dig I know where to load
the progras. The saswer to this is a2 litkie aore helpful.
Buite simply vau have to understand the LYNX'c NEHORY MAP. A
meacry 825 chows what is where. 8nce veb know where Easic
15, what workspace it requires, where 1t stores variables
arid the user’s program you will then see where the spare RAM
is. S here 1t 3 meaory map for the 48K LYRL



FFFF | EXPANSION |

1 5
1 A

ooy E |

YEFF | USER RAM :

LLHU i

SFFF | EMPTY EPRDM
§000 1 SGCKET i

TFEF 5 LYNX BASIC

o, :

Now as you can see it 15 basicallvy 1R four gparts,
Firet istarting at the bottos of the diagras) coaes the
Rasic. It runs ¢rom G000 to 3FFF. The 400¢% to 5FFF slet is
eapty, User RAH starts at @000 and runs up te 9FFF. Fimally
there is room for exgansios fros A000 up tp FFFF, Since vou
can only put your programs 1o RAM we need to look at the
USER FAN sectiom in a3 fittle aore detatl. The falloming sap
gives the details.

G0 ! i

i String and vector wvariables '
i start at the end of the |
| prograe and work upwards '

\ Basic program ends somewhere |

i Basic program starts
6940 | here and works upwards g

! Pointers to string variables ;
48E4 | A% BS,.CY etc d

i Pointers to vector variables i
5814 1§ A2, C(34) etc !

| Basic scalar variables i
5700 © A,B.C etc !

Now this map shows that there 15 something called a
stack #hich works 1its way down from 9FFF and that a Basic
prograas works 1ts way up from 694D, The rest of the RéM
space 15 taken up by Basic as workspace of one sort or
another. If vou are only using sachine code then where 1n
this block of FRAM vou load the program doesn't realls
satter. Hence 9040 was as good 3 place as anywhere else. I
however vou want tc use sachine code in conjunction with
Basic then vou have to ensure that vour grograss don't
tlash, This ig best done by using RESERVE to acve the HIMEM
parker down, HIMEM tells Rasic how much eeapry 1t may use.
By bringing :t down vyou can cet aside mesorv for machine
tode programs. For erample,

FESERVE HIMEM-300 [RETURNI

would set aside 3l ovies for a sachine code program, The
USER RAM memory sap would thep look like this:i-

e e +
9FFF '

. aubopytes which Basic will not
. use. [t mav be ysed for machime |
! code routines,

FECC \ HIMEM

Stack working downwards

60 !
) i

§ i

1 ¥

i String and vector var:ahles !

. start at the end of the !

v progras and work upwards :
_______________ - ;

{ Basic program ends somewhere i

] 1

. Basic proaram starts i

494D 5 here and works upwards ]
B e e LU s mE s ————————— +

Programs could now be lpaded at 9FCC and Basic would
not corrupt them.

The next progras is going to be a routine to put
‘DISPLAY YOUR NAME' onta the screen. Now this 1s where you
start to learn not to re-invent the wheel. There 15 already
a routine 1n Basic that will put characters ontp the screen
tor you. Details of how characters are put onto the screen
were described in Issue t oot MILUG NEWS so I don't intend
repeating thea here. All you need to know ts that if you
lozd the A register with the ASCII cede for the character
you want displayed and them call a routine at (4A4 the
character will be displayed at the currest curser location.



This address may bke found at location A200H and aay be
displaved bv typing PRINT hash DPEEK (L6260} [RETURNI. (Note
I don’t have & hash symebol on ey printer}. So the logic of
the progras looke like this:-
{, Load HL wmath the start of the bytes to be
putput sinug |

7. Increment HL to point to the next byte.

3. Load what HL points to into the A register

4, Call the output routipe

5. Test for the end and go hack to step 2 1f not
the end

&. Return,

Mow we know how to do step 1. To load HL with as
agdress you use the oprode 21 and follow it with the address
bytes, Step 2 15 siso easy vou use opcode 23, Likewise step
1 has already been done before you uze opcode 7E. Now step 4
hasn't been done before. To call a routaine you wse CBH 1lhh,
Bhere CD is the cpcode far CALL and 1ihh is the twe byte
address af where the cell 35 to be made with the low byvte
{11t betgre the high byte (hhi. %o to call G584 vou need D
A4 fim, Leaving out step § for the mesent step & has already
been done. You use the opcpde C9.

So that only leaves us step §. For this you peed te
know a néw opcode which is [0 nn. This cpcode perfores two
pperatioons, Firstly it decresents the H register. Then it
tests to see if the B register is zero, [ it is then the
1B will process the next imctruction, If it isn’t zero then
& jusp of nn bytes is made. So if we load B with the nunber
of tytes to be displaved se could use this opcode.

The program now laoks like thici-

Btep ! 21 11 hh  Load ML with address of "DISPLAY YOUR

NAKE' minus [,
(it nn Load B with the nusber of bvtes.

Step T Increaent HL

Step T TE Loed A with what HL poigte to.

Step 4 CD BR &2 Call output a character routine.

Step & 10 ap Tecrement B and 1f not
zero ump hack to step 2,

Step & £9 Returm.

How the nest probles 15 to fill 3n the aissing

nusters. Firstly we need to decide where we are gotng to put
the characters "DISPLAY YOUR NAME®, 1 suggest on the end ot
the progras. The sext thing s to decide where the progras
is going to reside, I suggest 9009 again. This meams that
the address of the €irst byte of “DIGPLAY YOUR NAME® will he
3000+ nusher of bytes of prograg ie 00D (D s 13
repeaker?t So the address is 900D, But we wanted one less
thar this address so that when we iscresent in the loop we
are pornting to the first character. Hence the address
reguired 1z 9000, Therefore the first line of our program
row becomes Zi O 9% Ingte that the address is back te
front}, Now for  the nusber of characters. 1 make *DISPLAY
YOUR NAME™ to be ceventeen characters. The guetes dan’t
count and there are two spaces. Now seventees in hex is LiH
sg line 2 now laoks like 06 11, This only leaves the jusp
assocrated with the new oprode 0. This jump 15 a relative
jusp ie it 1% made relative to where we are. Mow all Jumps
are made by changing the Prograe Counter. You will remember
that it is the PC which tell the Z8G where to pick up the

next instruction from. So before you know how sany bytes the
jusp has to be vou have te know what the PL will be pointing
to when this tnstruction is processecd. When the IBO returns
from the outgut rputine the PL points to the 10 pprode. This
itz then fetched and then the PC points to the sn bvte. The
r byte is then fetched and the FC points tp the £9 oprode.
So when the jump is made the FC points to the (9 opcode. Now
since the nn byvte can only take vaiues from 00 - FF and both
positive apd negative jumps are reguired the 180 desigrers
decided that positive jusps would be represented as 01, 42,
03 etc and negative jumps would be FF fer -1, FE for -2, FD
tor -3 etr. Since the PC points to the C9 hvte then FF would
jusp us back one byte to the an byte, FE to the 10 opcode,
FD to the 04 byte, FC to the A4 byte, F& to the CB opcede,
F& to the ?E opcode and F9 to the 23 eptode,

So F? would give us the reguired jusp. The progras
is listed below. Nate that I have put the hex addresses of
where the opcodes should be on the left-hand side of the
listing.

0 2t OC 90 Load HL with address of "DISPLAY YOUR
NAME® aipus L. (2060},

ETLHRS o8 il Load B with the nusber af bvtes.
9005 ik Increment HL
8005 E Load A with what HL pointe to.
9007 €D &4 04 Call output a character routine,
S50 19/F9 Decrement B and 3¢ not
zero jusp hack to step 2.
Sa0C 9 Return,
2600 4 A3CI1 for B in hex.
ROOE 49 ASCTT for 1
900F 57 RGCII for §
8010 S ASCIT tor F
9614 40 ASCIT for L
9012 41 ASCIT for 4
703 55 ASCHT for ¥
2014 Pl ASCII for space
Qs 5% ASCIT for ¥
7014 iF ASCII for O
e017 33 ASCIT for U
GOt 52 ASEIT for R
7419 20 ASCL] for space
9n1A AE ASCTT for N
9018 4 ASCIT for A
R01C 4 ASCIT for M
9018 45 ASCIT for E

Now the i1dea behind this pfogram was to gat veu to
play arcund with it. First of all try changing “DISPLAY YOUR
NAME’ to whatever vour name is. Resesber that the ASCII
codes are in hex and pot decigal as shows in appendix 3.
Secondly try putting a leading 04 byte in front of the text.
This wiil clear the screen, Next try putting an (7 byte inm
the string. This will sound the BEEP, You can try other VDU
control codes from page 42, Fimaily try to rewrite the
progras to work packwards, Point HL to the end of the string
of characters and DECREMENT HL instead of incresmenting it.
The opcode to decrement HL 1s 28, This should put your nase
up hackwards,

Have fun!



PARALLEL PORTS FOR THE LYNX By Kenneth M'Alpine

This article describes a siaple circuit which, when connected to the LYNY, will provide 3 input/eutput ports. Obviously,
the applications of such a circuit are many, one being a printer driver as mentioned by the Editor in Issue 1. The circuit
shosn uses an B25% PPl {Parallel Peripheral Interface), twc standard logic 1€7s5 and a few passive components which
depending upen the enclasure used, should cest veu less thas £10,

Circuit Description

Internally the 8255 has 4 reqisters which are: port 4, port 8, port  and & control register. These are selected by Al and
2 while AD determines RD or WR ang thus the data transter directioe, The BT and WF signals from the LYNY are not active

during IN or BUT instructions,

The 1{ is selected usira the S pin when IORE (In/Dut ReGuest), A4, &% are low and A3, As, INT (saskakle Interrupt} are

hygh. The INT line is included tu ensure that the ports are disabled durina the hardware 1nterrrupt which 15 gererated by

the carsor pin of the 4845, thus greventing probless on the data bus.

Notice that the address linec tan be conpected directly to the sultinlexed addresc gutouts froa the LYNY as only AO-R6 and

Al3 are availsble during [N and OUT's. 413, however, is pot decoded so a reflection 2t the parte occur when this is kigh.

On switch—os 2 short positive going peise is applied to the recet pin which configures ali three ports as imputs, Ci

decouples the supplv,

The decoding just described provides the following port addresses:-

DECINAL  HEX PORT DECIMAL  HEL PORT

72 48H Write to port A, 73 494 Read froa port

74 4RH Krite to port A, 15 4 BH fead fram port B
Ta 4CH Write to port C. £ 40H Reat from pert C.
8 4EH Write te control. 7% 4FH Mot used.

Circultry

The prototype was built on & small piece of Veroboard approx. 3.5¢2.5 inches and enclosed in a small plastic box to protect
the cennections, fn 1DC 40 wav socket was used to connect the “interface’ plug on the LYND and joined, via 40 way ribbon
cable, to the PPI circurt, Dutputs from the ports were via L0 way mclex iatch plugs, providing +5v, eight data lines and
groupd for each port. The cutput connectiens could, however, be made using & 25 way D-type which could provide the ejaht
data lines for each port plus & reference ground.

Using the Interface

Three sodes of operation are poscible with the 8155: mode 0, § and I i(cee 8735 datesheei). The most common, mede &, allows
gort A and B to be isput or putput and part U to be spiit into two sections of 4 bits, each of which can be input or
output. Configquration, and the control dats required. are shown 1n the table opposite. As an esample let us set up Port A
to output, Port B to input and port © to outpat. Centrol data requiced 1s L300 [B2H).

Enter OUT 78,130 or via the monitor Enter & 4E 82

Te send data to port & f{ar pert C)

Enter GUT 72,%2 for OUT 74,¢x} or via the monitor O 48 xzH (or 0 40 xzh?
Te read data froe port B

Enter PRINT INP(75) or via the monitor 8 48,

COMFONENTS Resistors ile Capacitors Miscellanegus
k1 ik 10t 741527 Ct 100n Polycarbanate Verohpoard
IC2 74L511 C2 lonF Polycarbonate Enclosure to suit.
1CT INS B235 10C 40-Socket & cahle

Sockets for ports,

You can now unleash the power of vour LYNY on the outside world with suitable peripherals conpected.
Thanks go te David Barnes of G.W.D.5. for information about the LYNY interface.
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+5V
26
D i 34 D Vee AL4
° 73 %3 & 3
D 2| O Y| EE—-
b= —0O
D, P 31 O, Al
Dy Dy sb———=°
5 3o A +O ~
Pe—2 2] 2 34
< Dg A0
b 4.4 A 58
Pe— 7| = NS C
D Da 20
PHLSZF INS B2ES {
, re3 A —j———o
f
& F—0
Ao e o
< 2t
by 22 -
0 " Bl
A, A, Ep——0O
8 2¢
A Ui __—O
€ A 2‘ 25
7O
i IE N
Co =
/0O
1
Co» —ﬁ? )
Cs —-———{g )}
.
C4 T—O
e
AE
—.__._O
=3 55
o — g 1o0n &l
RL%U( ik ?l
ConTeoc (WKDoén r1s
Decimac Hex A B C(VPERY | C(Cower)
28 &g owT ouT ouT ouT
129 g1 ouT ouT ouT e
3o 82 ouT (s ouT ooT
i3] €3 ouUT (o~ auT [~
B 28 ouT our 1 ouT
137 &9 ouT o uUT {~d e
138 24 ouT e fad &oT
139 2B ouT N (nJ ird
44 @ IN ouT ovT ouT
45 ! i~ our cuT fed
q4e qz N fad ouT ouT
e = 13 ) ted ouT i~
157 9% i ooT Ind ouT
/53 19 i~ ouT i~ ]
=2 9A i~ (nd i ooT
55 98 oy iad N (o~

Deemnimion OF Vl'obEt# ForT ComTRoL. .
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Ge wou Will know doubt have found out, the screen op the LYNY deesn’t scroll. 171D gramt you that vou can play arcund
witn registers {2 4 17 of the 5B45 but 1%°s not proper scrolling, What | wanted to see was the screen scroll in the PROPER
gapRner,

(#p]

creens are noraally scrolled by meving the contents of the wideo rae up kv one line and then blanking the bottos
iiwe, Thas action cap he done on the LYRD provided that the prograe ic in eprom. The LYNE's screen is composed of three
banks ot ram, ope for sach of the priears colours, In order te scroll the screep it would be necessary to move all three
banks. Although thiz fs possible 1t 3¢ 5o siow that 1t would be unaczeptable in wse. When I'm “working” (should 1 say
playing™ 1 normally wse the TEIT mode f1e GREEW ink, Black paper and protect red and blued, It csepmed, therefore, quite
reasomable to just seroll bhe greer bank.

The firet problem 15 to detect when & line {eed ncocure, This 15 eacy since the 1ine feed routine makes & call io
t2BEH. Thiz is norsatly set to 2 RET lie £%) imstruction. It could be set to poant o the scroll routine. The scroll routine
aus® decids if a scroll 1s neceseary, [t doec this by testing the v coaponent ot the cursor's position. 1§ 1t is greater
than 274 tnen a sgrgll 1s required. The scroll routine works by moving Aot the green fank. It 1s naot window censitive so 1
decydeg that | chould check that the full wipdow area 3s being used.

i decided to locate the initialicabion rowtine at 402DH becauts thic aeans that the DISK coamand mav be used to
jnitialise vt At first I simply had the initiabisstion routine cet up & jump to the SOROLL routine, This worked 0.K. but
there wes & side effect, Bhen vou edit long program lines or the bottom line of <he streen the edit routine goes wrong fite
not the edit routine’s fault:, The probles 1o that 1f hase't been teld that the iine haz reer serellied.  Conceguently ]
decided  to make the §10K command into am ON/OFF cwitch, The first tiee vou type DISk the eoroil rowtise s setoan. The pext
time vou type DISK 3t is set gff. Wher | want to list 1 set the sproli oo, Whes | want o eo:

s T =4
[ dua

4900 Gagn ORG 4000 ;Bpare eprom socket gt 1B scraoll 1= pecessars
40 A0hE 0o VER Fiy & 4487 €2 G520 NEEDED FLSH DE ;Frotect of
4039 ;5CROLL FOR THE 48K LYHY 4057 TEAS 2340 L A.E55
0045 1By R.B.Poate 14/7/83 4055 O17FFF Q55D L& BL,LFFTF
nasg §isg EDET DuT LA
4505 4920 0980 DISk  EGU  E497D DISK everytion add 154 JE4D L A, 4G
Lol & 0079 LFCALL ERBY  f&ZBE ;lipe fesd rcall add F05L T3BRO H580 Ut (FEG)LR
400 D50 [EFR YER ;5et version nuaber 405t IEE4 ELY Ll A, EES
4000 G0 ORG RISk Anag 0385 2a0 QUT  (EB6) A
0170 sFlip screll or or oft 08170 tMow the GREEM ras mav he ctralled
gy Ziatdd olle LG HL.GCROLL e N4z LD HL, ECGOO jBreen offset
4030 2780 0149 LD tLFCALLHLY HL 4325 § {834 Lt 0K
4073 218062 QL&8 LD HL,LFCALL dnag S0 (840 Lt E,L
§038 3ELT 0 0L70 LD 4,£03 | AeT 14061 (450 LE BC,320
4078 BE 1180 CF (HLE dish 09 11ah) A0D WL, BT
4119 2802 0199 JR 1.0FF 05k OL0HID 9474 S B
4038 77 0200 LB iHL},A :5et scroll on diaE EDEG 43 LOER 38crni] the zoreep
4030 9 0210 RET GaRl) (MoW riear Tre Gottoa ine
4030 3EC9 G230 OFF Lh 4,fC9 4570 &F DRag iGR &
§OF 77 0730 LD {HL},A 38et scroll off 470 77 BTG Ll wok
1040 [F (240 RET 4070 54 AT 2§
gher vou call this serell routine the reqisters are set :- 477 5D O LD Bk
LE ¢ and X coordirates of curser location 4074 1k T B SEDOLE
KL v direction of windaw size 4075 21400y GThe TS A
# ¥ coordinate of the cursor location 478 EDRI 17 a0 LOBR (Llear the bottom line
034 1Test if #ull window size is in uge 307R GITFFF G770 LT EC EFFTF
4044 0105F5 03540 SCROLL LB BL,EFS0S jFull window size 4070 pIRC 03g0 YT LERD) (A sReturn user ram
A044 2F 0350 ik A A07F €479 u7an gut (G ,A
4045 £5 374 FUEH HL ;Frotect HL 9810 yPrevent the LYNI'5 epross
qidp ED4Z 038 SBC HLBE QBZ% jtrom resetting the cursor focatien.
4048 EY 1390 FOF  HL 408} 24FF 0830 LD HfFF
4049 TR (4 L0 A8 ;Restore the value of A 4087 01 (40 POP DE jReturn D
3080 Th 6410 RET NI :Returs tf aot full ORGS0 ;Mow subtract 10 froa D because
Scroll necessary? 1e are we at the hottoe of the screen? 0860 ;10 35 abput to be addet to 1t
2048 IEEA 2450 i A3 4084 74 4870 L 4,0
44D BA 144G CP D 4085 D&OA 088G RH I
4H4E TR G470 Li  A,D 40R7 57 DR L DA
4045 3804 0484 J8 C,NEEDED 4088 C9 096 RET
4051 0% 490 RET :Not necessary
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LYNX PROGRAMMERS /"

MACHINE CODE REACHES THE PARTS THAT BASIC CAN-
NOT FOR EXAMPLE YOU CAN:—

SPEED UP THE SCREEN

MAKE BASIC PROGRAMS FASTER AND SMALLER
WITH CODE LINES

USE ALTERNATE GREEN FOR PROGRAMS OR
DATA

ADD TO CASSETTE HANDLING

ADD COMMANDS TO THE EDITOR

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

“CODER" an instant assembler and disassembler for CODE
lines, RAM and ROM makes it easy. 20 single key commands
include insert and replace (in assembly mnemonics) delete,
change an operand, save, test and many more. Operands can be
entered in hex, decimal, binary or as expressions. Any M.C. in
CODE lines can be relocated, and you can slip into monitor and
back to CODER at will.

The Il page manual includes simple routines for those just
learning, and plenty of information about the program. “CODER"
is in basic with machine code routines (in CODE lines] used
extensively. It leaves room for over 4K of code on a 48K LYNX
and includes with notes

AN ON GOTO ROUTINE (look up table)

A BANK SWITCHED FAST BLOCK PRINT ROUTINE —
this prints on the screen — block any height and width in
under a tenth of a second!

“CODER"” CAN BE YOURS FOR JUST £7.50

Cheqgues or P.O. to:
FL SOFTWARE,
13 5t. Ronans Avenue,
Southsea,
Hants, PO4 0QE
Tel: (0705) 828295

kX SCROLLER XXX

Scrolls the screen properly.
Supplied in 2744 EFROM
with instructions.
£ 1 £ _ €I
{inclusive)
10% Discount for NILUGE members

L REXMSR
270 Tithe Pit Shaw Lane
Warlingham
Surrevy CRZE 748.
Or send SAE for details.

ZEN

EDITOR ® ASSEMBLER ® DEBUGGER

A COMPLETE PACKAGE FOR WRITING &
DEBUGGING Z80 MACHINE CODE
PROGRAMS ON THE LYNX £22.50

C/W MANUAL AND CASSETTE

From LAURIE SHIELDS SOFTWARE

151, LONGEDGE LANE,
WINGERWORTH,
CHESTERFIELD,

542 BPR.

LYNX 48K SOFTWARE

DISASSEMBLER (U11)

This basie utility program enables you to examine machine code

programs in ROM or RAM in standard Z-80 mnemenics.

Features:— Full disassembler of relative and absolute jumps,

option of disassembly in decimal or hexedecimal notation.

LABYRINTH (G11)

This is a top quality 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.

Features:— Fast moves, help option, sound effects, great graphics,

replay of route.

CHANCELLOR (G21)

This program provides a realistic simulation of the UK economy,

working from either one of two econemic 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.

Featuresi— Full graphical output of progress (or otherwise).

Chancellor rating at end of term based on your overall achieve-

ment. A thinking person's game.

OTHELLO (G31)

This is our version of the popular board game, an exciting, fast

and highly addictive game of lagic and skill, easy to |learn yet

hard to master. The program is written in machine code, so no

more long waits between moves.

Features:— Three levels of play, full rules and instructions given,

demonstration game, option to set up the pieces ta any position,

replay of last game.

SPACE TREK (G41)

Space — the final frontier. You are in command of the Star Ship

Enterprise, and the Federation of Planets is in grave danger from

invading forces. Your mission — to save the Universe by seeking

out and destroying the evil Klingons.

Features:— Three levels of play, long and short range scans,

phasers, photon torpedoes, constant display of your status

report, eolour graphics and sound effects, including signature tunel
Price £4.75 each inc. p&p cheque/P.0. to:

QUAZAR COMPUTING DEPT. N.

17 TEG CLOSE, PORTSLADE, EAST SUSSEX,
Other programs available — send for details.

FREE OFFERS

FREE catalogue containing something of
interest for all micro users —

if you send us a stamped addressed envelope . . . Software,
hardware, dust covers, books, T-shirts, cassette |eads,
LOADIng aids, test cassettes & tape head de:magnetisers
ete.

FREE 4 page leaflet that explains tape head
azimuth alignment . . .

if vou order any of our products (tape head misalignment
can cause LOADing problems). 48K LYNX SOFTWARE
Labyrinth — 30 maze game £4.50 Chancellor — Run UK
economy £4.50 Othello — A version of the popular
boardgame in machine code £4.50 Disassembler — £4.50
Colossal Adventure — The original mainframe game £8.95
Adventure Quest £8.95 Dungeon Adventure — Try to
collect the Demon Lord’s treasure £8.95 Monster Mine
£6.95 Sultan’s Maze — 30 maze game £6.95 Golf — 18
hole course with handicaps £6.95 Games Vol. 1 (Tower
of Rings, Mastermind, Blocker & Yahtzee) £4.50 BOOKS
“Lynx Computing” 1983 I. Sinclair £6.95 “'Z80 Instruc-
tion Handbook” 1982 Wadsworth £4.50 Parallel
expansion bus connector + pushbotton to reset Lynx
£4.50,

Lynx dust covers; high quality & washable £2.50

Lynx cassette leads DIN to DIN plus remote or DIN to
3 jacks £2.35

THIS IS JUST A SAMPLE — SEND S.A.E. FOR
DETAILED CATALOGUE

Mail order with cheque/PO to:
FULCRUM PRODUCTS Dept. L
14 STEEP LANE, FINDON
WEST SUSSEX, BN14 QUF
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