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VORLON INVADERS
The city of VORLON is experiencing an asteroid stora. The
asteroids are burnt up in the atmosphere. Your enemy has
decided to attack using missiles to destroy the atmosphere
and quided mines to destroy your defence satellite. When
the atmosphere 1s destroyed the asteroids will destroy
Yorlan. A fast action game exploiting the versatile
graphics of the LYNI. With numerous fast-moving zliens,
missiles and asterpids on the screen it reguires tactics
as well as good coordination. How well cam YOU defend

Yorlon?

VORLON INVADERS by LYMXWAN Price £5.00
110% Discount for NILUE members)
270,Tithe Pit Shaw Lane,
Warlinghas, Surrey, CRZ 9AQ.

All material published in NILUE NEWS is copyright {o)

EDITORIAL

It was very nice tp he able to meet some of vou at
the PCN shiow and to be able to hear your ideas and views an
what NILUG should be doing. 1t was interesting te see hoth
the 95K Lynw and the 12BE. Ever mgre important is the fact
that at lpng last come scftuare is keginning to come through
at reasapakle prices. BUAZAR have some prograss for under a
tyver which are good value for money. flso there is Mazeaan
tror Aberspft and Verlon Invaders #rom Lyniaan. ! would like
to publish a list of available software in the pext issus so
if you know of anything perhaps vou would let me know for
cend in & reyiew),

You should find your sembership card enclosed. QUAIAR
COMPUTING ard LYMXMAN have started the fall rolling by
offering 2 discount to members sp don’t forget to quote your
nupber wher vou arder products,
1¢ REM It has been suggested to me that you may like to
20 REM subnit articles on tape. Type thes inte a BRSIC
30 REM program file with REM=, Then send me a tape of
40 FEM vour artitle. | will resove =11 the line nuabers and
30 REM "REMs™ before ] publish it, - '

I am ztill getting technical enguiries from people
who abyiously haven’t read the 4irst page of [ssue 2. I you
want advice PLEASE, PLEASE read the Technical Enguiries
article. Ope further point that should have put at the
top of the list of requirements was ®HRITE SO THAT 1 CAN READ
YOUR LETTER' It is amazing the nusher of people who #rite so
illegibly that I can’t read their guestiaons.

Some overceas seabers have written im but say 'sorry
I haven’t enclosed an SAE but ! can’t buv british stamps
here’, You can purchase an International Replv Coupon. You
send it to ®e and ! can use it to purchase a staap, sg no
excuses pleasze,

Robert Poate.

AT A SINCLAIR PRICE

A fast acnion machine code game
‘.. .is very accurate and fast Which Mcro

ABERSOFT 7 MAESFALLEN BOW ST DYFED, SY24 38A

X 24hr Ansaphone 0970 828851

by NILUG. Mo part of this issue @ay be reproduced in any form

whatsaever. The Publisher will give syapathetic consideration te requests te copy articles for nan-cossercial 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 MILUS NEWS are not necessarily those of the

Editor or Publisher,



Dear Rohert

Thank you for vyour letter and the second edition of
NILUG NEWS. This proved a much better magazine for learners
like av family and myself. Thank vou particularly for the
‘Machipe Code for Beginpers’ article - the hest I've seen. |
still do not understand all that you write. but at least !
de have the hegirning of illusination’

e enjoyed "Othello®, but the display seeded isprove-
pent. This ic how we did it.:-
AD 16 BOTD 100

15 DEFPROC FRABE
20 INK 5

35 NEXT J
&0 MOVE 70,344
63 DRAN 1646,344J

30 FOR J=0 TO %4 STEP 12 70 NEXT 4
40 MOVE 70+J, 34 73 PROTECT 0
A5 [RAW T04], 114 §0 ENOPROC

S0 KEXT 2
DELETE lines 240250 apd 240,
At line 130 change (=78 to read (=241,
I think that you will agree it dpoes aake it easier ta
follow the game. The LYNY is a good machine, but 1 wish
Camputers would push it a bit more. And whatever happened to
Cansoft? They seep to have vanished with hardly a trace!
With qood wishes for the success of RILUG,
Yours sincerely,
Rotert White,

203 PROC FRAHE

jear Sir

I epclose two articles for publication in NILUE NEWS
whith 1 hope wou will find suitable. Yours sincerely.

Martin 0. Judd.

TAPE HANDLING, Compared with auch cheaper atcros the
Lynx tape handling is werv gpoor. Notably missing 15 the
ghility to SAVE machine code and variables +rom BASIC and
the inability to LDAD using LOAD'™ to load the first progras
found. Hopefully these faults will be corrected, and I
suggest that automatic TAPE speed selection on lgading is
net too much to erpect.

I owill now give detaits of three RGM routipes
concerned with tape handling. Suppose, #or exaaple, vou wish
tc SAYE the bvtes from %9000 to ASFFF. The SAVE routine
starts at address &3EFF in ROM. Hefere jumping to this
address the start address of the bleck to be SAVED (%9000)
and its end address (Y9FFF) amust be pushed onto the stack.
The 2E register pair sust point to the first guote in the
nage which 15 terminated by a final gquote. The HL register
pair must contain the transfer address where executicn will
begin on MLOADing. If HL is set to zere then the progras
¥ill continue where it left off. To SAVE the dlock form
L7000 to ¥9FFF in BASIC vou would use:

100 CDDE EB 21 00 90 E5 21 FF 9F ES 21 €0 00 C3 FF 3E
}10 REM “BYTES®
$20 CALL LETN(I90),LCTNE110)

The HMLDAD routine starts at L3F&2 in RGM. The DE
register pair aust point te the name in quotes. To load the
bytes saved by the azbove routine use:-

10 CODE EB €3 62 3
113 REM “BYTES*
120 call LCTHIE00], LCTH(1E0)

Ta change the tape speed from machine code load the A
register with the speed reguired and call the routine at

LOD93, For example to set TAPE 5:-
{o¢ CODE 3E &5 CD 93 0D C9
110 CALL LCTNE1QO)

CIRTLES. CIRELE is a function which 1s sadly missing
from the Lvnx BASIC. This has probably seant that you have
had to resort to the GSIN/COS method of drawing circles.
Apart from being very slow this agthod plots some points
sore than once while leaving gaps in other parts of the
curve.

f auch better way to draw circles op a raser scan
device is to use ar incresental circle generator. The one |
use is an adaptation ef Brecenham’s algoritha BRES77. This
rostine only works out the paints on the firct 45 degrees of
the circle and takes advantage of syseetry to plot the other
seven paints,

Listipng [ shows the nmain routine. fdd the lines in
lizting 2 for a demenstration. The first two parameters to
the CIRCLE procedure are the ¥ and ¥ coprdinates of the
ceqter of the circle apd the third is the radius. The

routine is fast {for BASIC) apd drams a2 verv pleasing
circle,

LIATING 1

100 JEFPROC PLAT 230 PROC PLOT

110 DET a4, b4y 240 TF d<O THEN LET d=d+48x+4

120 DOT aty hex 250 ELSE d=d+dbix-vi+id,y=y-1

130 TOT aty,b-» 260 LET wsxtl

180 DOT atx,b-v 270 WEND

130 DOT a-w,b-y
Y60 00T a-y.b-x
178 DOT a-y, ben
180 DOT a-x, bty
190 ENDPROC

20% DEFPRDC CIRCLE(a,bk,c)
210 LET x=0,y=c,d=3-2%c
220 WHILE acy

280 FROC FLAT

290 ENDPROC

LISTING 2

10 TEXT

20 LET a=RAND (2001427
30 LET bh=RAND{200)+27
40 LET c=RAND(2&)

50 PROC CIRCLE{a,b,c!
40 GOTO 20

OTHER TIPS, The sound output on the Lynx is not very
taud. The speaker cignal comes out of the Lvnx on pin 4 of
the cassette socket. You can put an external speaker across
pins 4 and 2 to get a louder sqund. I have tried 8 and 4 aha
speakers. Both work although the 4 ohs speaker is far
louder. Unfortunately they are more expensive.

Anather method for incressing the sound was sugqested
tn me at the PLW shaw. Vou resove the LYNY sticker an the
left of the sachine and stick it on the right. Mext vou cut
out the rectangle where the sticker used to be and put a
piece of cloth over the hole. The speaker is right under-
neath this hole and (apparently] vou get about twice as such
sound aut with this sod.

Many oWners complain of loading/saving problems with
their cassette. It has been pointed out to me that part of
the troubie is due te the phasing of the tape. To overcome
thiz probles one mesber has suggested rescldering the tuo
leads on the head of vour cassette recorder. This is a  hid
drastic and 1 prefer to use a small lead with 2 3.5mm jack
plug on one end and a socket an the other, The leads are
connected so that they reverse the signal,



REVIEWS
MAIEMAN from ABERSOFT Price £4.95 By Danny Allen
NAZEMAN is the only release ['ve seen for the LYNX
from Abersoft. It lpads on TAPE § in about 3 minutes. There
15 & joystick option and then the game settles ints the
famtliar PAC-MAN theee. There are, however, a few differ-
ances. The ’muncher’ looks like 2 san on a bike, and the
*pills’ have turned into swords { Rberswords in fact). You
have three lives with an extra lite atter (0,000 points, The
graphics are exrellent (the "ghosts™ even have little eyesi,
and after ‘eating® & sword, thev all simultapeously turn
wlue for ten seconds, durimg which tise thev may be “eaten’,
The programming is very good. The sore dots are eaten, the
more the ghosts chase yau and if vou ‘eat’ a sword they ali
rup away' The control of the “muncher’ is tricky at first,
hut after 3 few qames the keying becoses easier. During
houre of playing, snly two slight buos caae to av attention.
Firetiy at the start of the games, the dot that the ghosts
always starts moving from is rubbed out. Secondlv, sometimes
after "eating” @ sword a ghost plays kamikaze and runs
towards wvou. Overall the program i1s excellent and very
addictive. Wigh stores are not pasy to get sy hiphest 1s
15,0007, Dae tsuch that I really liked was that the ghoste
run abowt by themselves after the gase has finished.
{Qverall, B oct of 10,

THE WORM from BUAZAR COMPUTING Price £5.95 By D.d.McHueen

This is a type of centipede game, writtep alsost
entirely ip BASIC, but has a fast display nevertheless. Full
instructions are available eon screéen 1f reguired. The ohiect
of the game is to quide Wilberforce the Wora through four
sceparios, collecting points by eating flowers but avoiding
the walle and his own trail. All four scenes require SoRe
zimble finger action on the cursor kevs to prevent Wilber-
force coming to grief. The game has an infintte nusber of
levels and a high score table, The scund etfects are very
qood, using heth Lyni's BEEP and SOUND commands. The
graphics are also good although blue and cvan are slightly
aver-used to create the scenes. Owerail an entertaining game
with fast moves. Yalue for woney 7 out of 10,

28k LYKX Upgrade By Chris Cytera

It 1s now possible to have the standard 488 Lynx
sxpandad to 96K RAM, 20K ROM. This can be dope for around
£90, This review sets oput to examine the value of this
expansion.

One part of the upgrade is the enlargement of the 18K
of Workspace RAN to 64K, 375K of this is available far
BASIC prograss. A further 23K can he used for machine code
prograas and data storage. The second part pf the deal i5 &
4F expancion EPROM. The main feature of this is a comprehen-
sive array of coasands to sanipulate data in the 23k store,
including saving data on cassette, Alse ipcluded are some
graphics comsands; CIRCLE (filled and eapty circles are
possiblel; CLW (clears window). Miscellaneous features are;
arror trapping; pre-programsed soundsjparallel and serial
printer drivers; and the isplementation of LIGHTPEN and
IDYSTICE,

4 bonus is the replacesent of the BASIC 1.0 EPRONS
with version 2.0. This features several improvements: the
infamouc ARCSIN and ARCLDS bugs have been removed;LEFTS$ and
MID$ now function properiy with a null stringy the eonitor
now displays the N and € flags correctly; the DISK cossand
kas been replaced by XROW which jusps te EOOOH te call an
external RONM.

It would seem at first sight that the upgrade is well
worth while. The massive memory allows scape for large BASID
ind machine code programs, as weil as extensive data
storage. The extra graphics comsands, although too few for
sv liking, certainiy make the groduction of graphics guicker
and masier. The turing of certain shortcomings present in
BASIC 1.0 is 2lsu welrcoae.

fnd pow for the criticisa. First, = trivial poiat:
all rew comsands have to be greceded by EXT, wmich 1s a
slight nuisasce, fBecond 1 regard re-prograssed sounds as
having nothing more than novelty value: their etfect soon
wears off, Third, BASIC 2.0 should be offered to EVERYDKE,
FREF OF CHARGE, The errors in version 1.0 are the fault of
Camputers, and thev sheould correct thes at their espense.
Theretore the inclusign of version Z.0 should not be a part
af this upgrade at &ll, Fourthlv, 1 think that the expansion
15 a tittle eepensive, The cost of the RAM chips 15 about
£27, while the cost of labour is minimal; the task involves
pulling oyt ten chips, sivaging in eleven, cutting three PCR
tracks and mpaking twe sobderes links, This leaves about £30
for & 4K evtension ta BASIC. Cansidersng that 4K toolkit
ROMs for ather cosputers sell fer £15-f25, this s rather on
tke high side.

In conclusion, [ would say that the %&K uparade adds
sigpifigant power to the standard 48% Lvnz, byt 15 comewhat
gverpriced. T also believe that the RAM ang EPROM chould be
nffpred separately; mavhe some peaple do not need the extra
commands, and perhaps others have e«panded the RAN thea-
selves and only require the EPROM. A1l 1n ally & good
upgrade but 1ts garketing needs reviewing,

VORLOM INVADERS by LYMAMAN Price £5.00 Bv Danny Allen

Yorlan Invaders auto runs atter atout  2-31 minetes
loading time. It opens with a screen long description of the
gzpe with some graphic effecis, The game 15 more cosplicat-
ed than the wusual 'space invaders’, but pot such. You are
using your spaceship to defend the city from alien attack.
Sope aliens destrov the atmosphere when thev touch it. Some
coae down, drop a mine and then go back up., But most are
just asterpide, which are the anly anes that vou dan’'t get
any points for blasting. It your base hits anvthing then ane
life is lost. The pame ends when =i 10 lives have heen last
ar the atmosghere has been destroved. Acter ending the gase
goes back to the original tert and gives a high score. The
geme contains no sound wnatsoever. The graphig are very fast
indesd, evep whep constantly firing and moving at the sase
time. There is an unlimited asoupt of bullets that can be
fired at the aliens, and no limit to the amount that can be
on the screen gt the same tise. Each alien has its own small
exploston, and it has to be seall because all the graphics
are tiny, varying from lower ¢ase x (asteroids} to graphics
betwees a guarter and a halé the size of normal characters.
There 15 alse soaething whick 1 found quite pleasant.
Instead of pressing the spacebar once for everv shot, tf you
keep the spacebar pressed down, 3 constant stream of bullets
appears, which aakes the gase such easier. The aonly hug I
soticed was that one alien sosetises got stuck at the top of
the screen (nothing to pull vour hair out aboutl,

fz a coaclusion thes, this game 15 the best “invad-
erc’ type ['ve zeen for the Lynx, but could have been made
better by the use of bigger graphics. and gerhaps a 'Hall of
Fame’' and some sound effects. Overall value 7 out of 10,

ADVENTURE QUEST from LEVEL 9 Price £9.90 By Axel Cleeresans
I took some months to complete Adventure Buest. Since



I think that I aa not particularly stupid, this means it is
a coaples and challenging gaae. On the matter of value for
soney, | was pleased to receive a booklet and an envelope
along with the caszette. The booklet sets up the hackground
of the game and tells you how to get it loaded, and the
envelope is to be used when vou are coapletely stuck and
need & hint. You get the hint by return of post.

How to the gase itself, It takes place in & rather
aived-up fantasy world With monsters and abjects cosing froa
sany different mythologies. Se don’t be serprised to find
sphinxes living close to dragons, snowsen or vamspires' The
topography is quite weird tco, a3 you'll have to trawel
through desert, mounteins, lakes, volcamos, etc., in a quest
to find the demon lord ABALIAREFT and destroy the source of
his power, which 15 threatening *hddle-Earth, This may sound
simple but tha prohlea 15 that vou need four stenes to ester
the demon’s tower and ta get the stones vou have to find out
how to use several other objects, This say sometiaes prove

scenarin., There is only one way to win, but in the aeantine
a sisple object can serve several different useful purposes,
which allows you to progress evem without doimg everything
right.
There are two hundred or sore locations. The react-
of the nmonsters 15 very well described, humorous and
guite lorg. The display is green on biack when the Lynx has
finished printing the results of the move, but it is almost
eareadable while 1t is being printed because the black paper
15 replaced by a misturs of coloured dots. Although printing
orly takes zome seconds this can he annoying if you are
snrious and can’t wait until it is completed. The game
coamands include all the ususl verbs such as  INVENTORY,
TRKE, NDRTH, etc, and can be abbreyiated. You can also
chosse to type full sentences of just two words comsands.
TAVE and RESTORE ere +#ast and easy to use, which is
sssential as you only have three lives in a single game.

To sus up, Agventure Buest is a wonderful progras,
tast, eyeiting and challenging. If vou like adventures then

ioas

gifficult, bet thet's all the fun' I liked the idea of a
Final goal to reach., It 1s
‘rollect  treasure

BOMOEL by A.C. Karsten.

| WINDOW 3,123,5,24%

100 GOSUR LABEL UITLEG

110 B05UP  LABEL VELD

120 INPUT "Do You want to
start Y/N*;R§

130 IF Re="Y" THEN &OTO
LABEL PERSON

135 LABEL COWP

140 FOR ¥=0 10 99

130 LET HiWr=0

160 MEXT M

{65 PRINT "Let ae think °;
170 PROC DENK(1,0,5,0,%0)

{RD PRINT "3,

190 PROD DEN: :7,4,9,9,30

200 PRINT "t

210 PROC DENE L0, 03,0, 300
220 FRINT 8%

730 PROC DENK(13,8,5,0,50
240 PRINT 2 °3

290 LET §=-1,B=0,c=2

260 FOR M=0 TD 9%

20 IF {11RIC0) OR (H{NI(E)
THEN B60TO 2050

790 IF HiM1YS THEN BDTO 2000
30 LET 8=0+1

320 IF RARD{RI<1 THEN C=NM
330 NEXT M

335 LABEL ZET

340 LET ¥=INT(C/E0),Y=C-4X410)
350 PRINT "I°11 de *;E;"-%;¥
340 FROC SCHERMtE,Y)

170 LET 1(L}=5,N=N+!

380 IF N=10O QR (5=0 AND N31!
THEN LET U=2

390 IF S»Y{20) THEN LET U=t
§00 IF UM THEN

5070 LABEL WIN

403 LABEL PERSON

410 7'What 15 your move ;
420 LET Y=GETN

430 IF zc4B DR X357 THEN
BOTC 420

a departure
ta win® game and adds consistency to the

from the wusual

440 LET ¥=1-48

450 PRINT X3*-*:

440 LET Y=BETN

470 IF <48 DR Y57 THEN
807 460

480 LET Y=Y-48,c=8

150 PRINT ¥

500 FROC CONTRL

510 PROC SCHERN(Y,Y)

520 LET T4Ab=1,N=N+1

530 IF N=100 THEN LET =2
540 IF Hif)»=Y{4) THEN U=-I
S50 IF U=OTHEN GOTQ LABEL COMP
S40 ELSE BOTD LABEL WIN
00 DEFFRAC BENKIC,Jd, 3K, k)
UM LET c=44E

720 FOR M=1 70

FOR =k T0 k STEP 10

by B2

L LET t=M+w,B=f+c, =0
b’ FOR P=p 70 B STEF L
Talt LET Z=7+[(F)

i NEXT P

T80 LET @=¥(1)

740 [F @¢>0 THEN GOSUB
LAREL TUSSEN

BOG  NEXT o

B NEXT M

820 ENDPROC

330 LABEL TUSSEM

840 FOR P=A 70 B STEF C
850 LET H{P)=HiP}+@

840 NEXT P

870 RETURM

999 ABEL UITLEG

{000 DIK 16990, HI99), Y (21}
1901 FOR t=0 TD 95

1002 LET Liti=0,H(t)=0
FOG3 NEXT ¢

1004 FOR t=0 1B 21

1905  LET ¥it)=0

1G04 NEXT ¢t

1007 LET N=0

{008 LET U0

1009 Y{0+=1,¥Y11}=3,¥{2)=50,

this one 1s for you!

Y3 =1000, Y (4)=1000000, Y () =10
Y1) =200, ¥ (15)1=100060,
Yi20)={E+R

1010 CLS

LGZ0 PRINT “GOMOKU

1030 PRINT “The obiect of the
paee is to get®

1032 PRINT *five gieces of
the sase colour in"

1034 PRINT *z straight line,
horizontal ("

1034 PRINT "vertical or
diagenal. You play®

1938 FRINT "against your Lynx
iredt and yaur®

1040 PRINT “"colour is yellow,
Type your coordipates”

1042 PRINT “in algebraic
notation {¥,Y:!!*®

1043 PRINT @ 3,140;"to
continue press space !*

148 PRINT @ 3,200;CHRS (94}
CHR$U12715 "Ry ALC & J.P.
NETSRAK SOFTRARE Ltd."

Y135 LET £=GETN

1400 RETURN

1500 LAREL VELD

1504 PAPER WHITE

1510 CLS

1520 WINDOW 3,123,225,245
1530 FOR i=0 70 §

S50 INK RED

1560 NOVE 30+(1820},0

1570 DRAW 30+11820},200

{580 PRINT @ 1B+(it10),237;

CHR{24) 31 ;CHRS (25) 3
599 NEXT i

1591 MOVE 30+(i420),0
1592 DRAN 30+11%20),200
1600 FOR i=0 T0 9

1610 LET r=0+i420
1620 HOVE 30,7
1530 DRAW 230,r
{440 INK BLUE

3

1650 PRINT @ 10,i810;
CHR$(Z24)59-1:CHRS(Z3);

1600 INK RED

1670 NEXT i

1471 MOVE 30,200

1672 DRAW 230,200

1630 vou 23

1760 RETURN

2000 LET C=M,5=H(L},B=1

2009 NEXT A

2010 5670 LABEL IET

2050 NEXT M

2049 B0TD LABEL ZE7

3000 DEFPROC CONTRL

3010 LET A=108%+Y

3020 IF 1tR)¢>0 THEN GOTD 3040
3630 ELSE ENDFROC

3040 PRINT "ALREADY OCCUPIED®
3050 §070 LABEL PERSON

4009 DEFFROC SCHERMIL,Y,c)
4004 LET x=30+X320

4004 LET y=180-Y§20

4003 INK ¢

4004 FOR 1=1 TO {8

4011 MOVE w1, ytl

4313 DRAW x+i,y+19

46135 BEEP 20041041,50,63
4014 NEXT i

4015 IRK 2

4200 ENDPROC

S000 LABEL WIN

G004 VBl 23

5010 IF U=1 THEN ?°1 wom in "3
5020 IF U=(-1) THEN PRINT
"You won in 3

S030 IF U=2 THEN PRINT *It’s
a draw after *;

5040 PRINT N;'moves®

5040,5 VDU 30

5041 PALSE 10000

5050 7"Want to play again? j
5060 ?"then press spacebar’
5070 LET a=6ETN

S08¢ IF a<)>32 THEN END

5090 ELSE  RUN



Writing Graphics Software for the LYNX.

In the article OCutput to the Screen (issue 1} the
L¥NI's screen was described as beipg composed of 32 8-bit
columns by 248 bytes deep giving a resolution of 256 by 248,
[t waz alsp pointed cut that to display a character in one
celosr 10 or 20 bytes would need to be displayed on the
screen. 1f three colours were invelved then 30 or &0 bytes
would be needed. It is possible to read bytes froa the
screen but due to the number of bytes needed to defipe
characters it would be exiresely slow tp read the screen ram
tn find out what waz being displayed.

Thie article descrikes an alterpative technioue for
oroanising displays so that you know what is displayed,
Hagically & map of the screen is kept in user ram. As the
display is updated so is the sap. Just to establish the
technique consider displaying & chess-board. 14 vou numbered
each sguare, starting top feft and working dows in the came
Way a5 vou read, then the top squares would be numbered ! to
8 and the bottom row 57 to 64, Sixty four bytes of user raa
could be set aside to hold codes to indicate what chess
piece k3s 1n which square. fis you soved the chess preces sp
you would update the 64 bytes. [f vou wanted to find out
what was displayed where you would not read the screen but
instead you would examine the codes in the 44 bytes, If vou
wanted to do a chess program 1 doubt it would be worth using
thiz technigque. It would be better to set up a two
dimensional array in BASIC. However when the grid becomes
large you would soon run out of ras hecause BASIC variables
need five bytes each.

Since the LYNMX’s screen is 32 8-bit columns by 248
kytes deep several grids are possibie, The +ollowing table
lists the grids and how asuch user ram would be needed.

ACROSS  DOWN RAM

236 ¢ 248 3,488  ar L¥id
128 » 124 15872 or about 15.3K
44 v &2 1948 ar about 4K

32 % 3 952 oF abput 1K

Since the 48K LYNX orly has about (3.5 of ras
available te the user the best resolution that is possible
to map using one byte per sguare is 64x67, Having establish-
ed the grad the next thing toc do 1s to design a game (or
whatever) into the grid. You could try *Bat 'n Ball® but I
chose the ‘spake’ gase where vou try to encircle your
oppaneat ang force him to busp inte sosething without
buaping inte anything vourself.

Having decided upon the game the pext problen was to
work out how to write to each of the squares. This is done
in the PROCEDURE called BLOCK. You pass 1n the { and ¥
coordinates and the colours you wish to have protected, 1t
then calls ane of two machine code routines (lines 100 apd
P12) which will write te the screen. Finally BLOCK will
update the ram by changing the original zerc to an &FF. Line

20 contains a eachine code routine to zero the video aap.
You pass in HL set up to the ctart of the map. In this case
it 1z set to &B00D., You could use a BASIC loop and POKE
teros into the map but it iz much faster to use machine
code. T haven't used RESERVE to set aside the semory. 1 know
that the BASIC prograsm is small and that the map 15 highly
urlikely to be damaged by the stack, The procedure RANDIR
will returns a random pair of nusbers (2 ¥ b) to be added to

the current ¥,Y coordinates to geperate the location into
which the next move a@ay be made, provided that the c
peraseter 1s §. If ¢ is not zero then the nuabers returned
will be the next i1p a series of possible moves. The NEXTXY
procedure will return the next coordinate (R % r) given the
current coordinates {a & b) and the nuabers to be added to

thes 4c L @i, The rest of the program should be quite
ctraightforward.
16 CGRE 11 20 00 D& 04 €9 0 IF A=12 THEN P=1,0=0

3E OF OF FF CD 4C &2 C1 19
19 F4 9

$19 CODE 11 20 90 06 04 €5
3E FOOF FE OB 60 67 C1 19
10 FA 09

120 CODE 01 00 10 #F 77 73
ok 78 B 20 F8 09

{30 RANDON

140 DIN A01TH

150 LET a=0,b=0,c=0,d=0, k=0,
r=(,P=0,8=0,p=0,q=0,L=0, U=
{80 FOR 120 10 17

170 READ A(D)

180 NEXT 1

190 LABEL NEXT.BANE

200 PROTECT 0

240 VDU 1, WHITE, 2, BLACK

220 €18

230 REM INSTRUCTIONS IF REQ

350 IF A=I7 THEN P=-1,@=0

S0 PROC NEXTYVAX,Y,P.B,R,r}

570 LET =R, ¥=r

580 GOTD  LABEL MOVE.LYNX

370 REM

00 DEFPROC BLOCK(a,b,c)

610 PROTELT ¢

520 IF 1=ta MOD 2} THEN CALL
LCTHOE00, INTa/2) +b¥128

830 ELSE CALL LCTN(IIM),
INT(g/2)+h8128

540 PORE %B000+a+bi64, LOOFF

&0 ENDPROC

60 DEFFROC RANDIR{a,b,c)
70 REM rendem ¢ & o
returced in a2 kb

680 IF c=0 THEN c=RAND(4)

590 LET c=Duc

TR0 LET asAic),h=A{ct]

240 CALL LCTN{129), %8000 116 ENDRROC
200 LET ¥=20,Y=20,x=40,y=40 720 DEFPROC NEXTXY(a,h,c,
269 PROC RANDIRia, b, 1} def,ri

270 LET P=a,@=b 730 REM returns next xhy
280 PROC RANDIR{a,b,() civen ghy

290 LET p=a,q=h 740 LET R=a+c

30 REM 730 IF R»43 THEN LET R=0
210 LAREL MOVE.LYNX 760 IF RCO THEM LET R=43
320 IF RANDC100) >3 THEN GOTD 770 LET r=h+d

LABEL LM 180 1F r:61 THER LET r=(
130 PROC RANDIR(a,b, 0 796 IF rog THEN LET r=pt
340 LET p=a,g=b &g ENDPROC

350 LABEL LM 810 DATR -1,.0,1,0,0,1,0,-1,
350 LET J=0,e={+RAND(4) =10, B0y 1,0, -1, 1,0
370 REM CAN T MDVE 2 B20 LRBEL END.GANE

380 LABEL NEXT.TRY B3 VD 1, BLACK, 2, WHITE
390 PROC REXTXY(x,v.p,q.R.r! B44 PROTELT 0

400 1F O=PEEK{LR000+R+r 164 50 1F J=3 THEN &0T0 900
THEN 6OTO LABEL MOVE 850 LET L=L#1

430 PROC RANDIRta, b, e} 370 FRINT @ 20,20;"Y0U

429 LET J=d+] e=e+|,p=a,q=h CRASHED "3
430 1F J0>5 THEN 6070 BA0 6OT0 920
LABEL NELT.TRY B30 REM

440 8010 LAREL END.BANE
450 LAREL NOVE

240 LET k=R, y=r

470 PROC BLOCK(x,y,5)

480 IF PEEK (kBOOOY+YH64}=
LFF THEN GOTO LABEL END.GAME
190 PROC BLOCK(Y,Y,3}

500 LET A=KEYN

510 1F A=0 THEN BQTO S0
520 1F A=10 THEN @=1,P=0
530 IF A=11 THEN 8=-1,P=0

900 FRINT @ 20,203 "LYNX
CRASHED "

10 LET U=U+1

920 PRINT @ 20,30;"LYNY ";L
PUOYOU s

930 PRINT @ 20,40; “ANOTHER
GAME? ";

940 LET A=BETH

950 IF A=B9 OR A=121 THEN
GOTO LABEL NEXT.GAHE



Machine Code for Beginmers - Part 2.

Judging by what people have said it would seem that
Machine Code for Beginners has been pitched about right.
One or twa points have beer raised. Firstly sose of you
seea to think that you are going to pick machine code up in
a few weeks and you feel that 1 should be explaining how to
use it rather than just explaining concepts. Secondly sose
peabers feel that ! ae qoing a bit too slow, Consequently I
have decided to pack quite a kit into this second part to
get from the concepts of machine code to wsing it as soon
as possibie,

In this part 1'm going to explain FLAES and the
STACK. Then I going to intraduce a lot more opcodes and
finaliy ['1l give a ccuple of example programs with some
pxercises for vyou ta try,

It was stated 1in part ! that the purpose of the £
register is to haold FLABS. These flags indicate or tlag the
results of previous operations. There are seven flags in
the F register but in order to keep things siaple I a& only
going o deal with the two that I consider to be the most
igportant. These are the CARRY flag and the IERD ¢lag.

1"s sure yow can add 4 and § together in vour head
but do you remember the PROCESS that 15 perforsed. You
prabably learnt at your Infants School that 4 plus Bis 2
carry 1. The point is that you can’t put 12 in the umits
eoluan it spills ever isto the tens colusn. In other words
you 'carry gne across’. The largest nusber that the A
regicter may hold is 253 {decimal}. Well what do you think
happens when you add twa nusbhers together into the A
register and the result is bigger than 2557 Absolutely
correct! You ‘rarry one across’ but in the 780 there ts no
further coluan into which te carry the excess so it gets
ut 1nto the CARRY flag. Mot onlv is the rarry flag used to
indicate that the result is tog big but also 1t is used 1f
the resylt 15 negative, Sugpose the £ register costains 08
et sou subtrazt 09 from it, In this case the carry tlag
wiuid te set fo indizate that the result 1s neqative,

Havirg diccussed the carry flag ['s sure you can
guess what the ZERD flag does. 1f the result of @ wathemat-
iral operation resalts in the A register becoaing zers then
the IERD flag is set. It aay sound a little theoretical but
the flags are very useful since the results of operations
can be used to direct the flow of a program.

The STACK

In the #irst part it was stated that there is soaething
called a stack which works its way down from 9FF8H. Before
we pxamine the IR0 stack lets look at a stack which you may
he able to understand more easily. Guppose you ram a
tusipess and vou had an arrangesent with the Unions that it
there are any redundancies they will be on a first in last
gut basis. In order to make sure that you get the order
correct you keep a pile of postcards in your office, As a
nex wWorker joins you put his nase on a new card and put it
an the top of the pile. When the day comes for redundancies
you take the cards off the top of the pile since you know
that these people joined last. Obviously there are problems

with suck a system but it illustrates a Last In First Out
or LIFD stack., It is this sort of stack which the IBO uses.
Purely for coapletenes I will sention the other type of
stack which is First In First Out or FIFD. R gueue is an
example of this type of stack.

How is the I8¢ stack organised? The IB0 has a
special 16-bit reqister called the Stack Pointer or SP for
chort, This keeps track of shere the last entry in the
ctack is.

A stack is started by loading the Stack Pointer with
an address in ram where you want the stack to start. f
stack works froa high sesory to low memory so it is logical
to start the stack near the top of user ram. The apcede to
load the 8P is 3t and it should be follesed by the 1&-bit
address of where you want the stack to start. The address
as ucual sust he low byte first followed v the high byte.
At mesory locations 16B3-5 you will find the bytes 1 FB
9F, This starts the stack at location 9FFBH. Data in the
fars of 16-bit onusbers wmay be PUSHED anto the stack or
POPPED off the stack. The opcodes for pushing and popping
the #ain register set are given below.

Table § -- PUSHES & POPS

T el iaailant e +
(REGISTER PAIRY PUSH 1 POF
b B B el $m——— 4+
' AF v F5 L FE
e pmmmm— $mmmmm +
I i HI ST O Y A
pmmmmmmmmmm e R B it +
} DE ST ) B
pmmmmm e 4= tmmmm +
i HL VES 1 EL
e fmmmmes i +

Lets assume that we have started the stack at 9FFEH.
¥hat happens when we push data onto the stack? After we
start the stack the situation would be as in the diagras
helogw. The 5P would contain 9FF8H and the raa would contain
junk data.

ADLRESS  RAM 5P in the 180

-+ $o-=mt
9FFe IF {9FFR!
9FF7 o #omt
9FF in
3FF5 % 1
9FFA |
9FF3 g
9FF2 ta |
9FF1 i
3FF0 ta |

1 HL contained 12344 and we pushed HL onto the
stack it would now look like this:i-
ADDRESS RAN SP in the I8¢

+--+ O e |
SFFB S V9FFé:
SFF7 n2  ——
9FFé 134
9FF5 ik
FFF4 .
9FF3 i
3FF2 ia !}
FFFL it
9FF0 ia i



The arctual process that has taken place goes like
this. First the 5P is decresented. Secandly the high byte
{ie H) i¢ pushed to where the SP points (ie 9FF7). Then the
SF is decremented again and naw the low byte (ie L} is put
on the stack. If DE contained 5478H and DE were pushed oato
the stack it would now look like this:-

ADDRESS  RAM 5P in the 180

$-=4 $=mmmt
9FFR it 1 9FFal
GEF7 12 s
9FF 6 1341
9FFS 1 561
9FF4 1781
BFF3 id
9FF2 i
FF1 h
REFQ 1

Now when we pop data off the stack the reverse
process takes place. So it we pop DE off the stack it would
look like this,

ADDRESS RAM SF in the 180

$-=4 ]
9FF8 i} 19FF8!
9FF7 "2 TS——
9FFh {34!
9FS 158
9FF 4 178!
9FF3 i
9FF7 )
9FF 1 S
9FF0 a

Katurally DE would end up containing J678H.

Why 1s the stack so useful? You will soon find out
that there are not enough registers in the 180. The stack
allaws the prograsser to save registers in 2 very efficient
panner. Using the stack you can save l4-bit nuabers by enly
using a single byte opcode. You can save the registers by
loading thea to ram but this would require three bytes per
14-bit nusber. As an example of this type of use you amay
care to look at memory locatiops O0C2H - QOCCH. Here you
will find the following bytes:-

Q0C? F3 Push AF onto the stack.
00CT  ES Push HL.
QaCd 05 Push DE.
00C5 £ Push BEC.

00C4 CD E7 00 Call a rputine at OOE7H.

09cy £l Pop BC off the stack.
ooca Dt Pop DE.
00CE  El Pop HL,
0ocC  Fl Pog AF.

Before @ call is made ta the routine at OCETH all
the main register cet is saved on the stack. There are
three things to note about this esamsple. Firstly that it
anly takes four bytes to save the main register set - very
efficient. Secondly note that the register pairs cose off
the stack in the reverse order froa that in which they went
on. It is mest important to grasp this. Finally the PUSHing
gperation does not destroy the contents of the registers.
In the example above the routine at OCETH will be able to
use the data in the registers as if no pushing had taken
place.

CALL and RETURN

1 have already made the point that it 15 the Progras
Counter (PC} which indicates from where the next opcode
will be fetched. When & call opcode (CD) is exeputed it 1s
followed by the address of where the call is to be made to.
Az you may have quessed the address 1s lozded intop the PC
and the 180 simply carries on processing by picking its
next byte up froa the new address, but how does the 7180
know where to return to shen it has fimished the sub-
routing?

After the call opcede ICD) has heen picked up from
memcry the PL will be pointing to the first address bvte.
Atter the address bytes have been read from seaory the PC
will be pointing to the pext opeede. It is this apcode
shich chould he procestad after the subroutine has finish-
ad. Before the FC ic changed to the subroutine address the
contents of the P are puched onto the stack. So the return
address 1s held an the stack. Thes the new PC is set up.
The subrootine 15 thes ereruted and normaliv the last
instructien in the subroutine is a RETURN cpcode (CR). This
apcede pops the return address oft the stack and puts it
into the PC. Ta illustrate this process lets iack at the
code above in sore detail,

ADDRESS 0PCODE EXPLANATIGN

anc2 FS Push AF onto the stack.
00E3 ER Push HL.

004 k] Push DE.

(0gs £5 Fush BL.

00CA CD E7 00 Call a routire at OQE7H.
(0Ce C1 Pop BC otf the stack.
noca o Pop [E.

0OCE £l Pop HL.

00CC F1 Fop AF.

It the stack pointer were 9FFBH at O0C2H then after
the oprode at DOC3 has heen executed the register and stack
would look like this:-

4DDRESS  RAM g8 PC
t=—=t t-———t

IFF8 | H 19FFG) 1O0Ch)

9FF7 T +-———t t-———t

9FF4 R

9FF5 PR

9FF4 e Ui

9FF3 i

FF2 VTE

9FF1 -

9FFD I

FFEF i i

IFEE ! ;

9FED | H

What data is actually on the stack doesn’t matter
for the esplanation so 1 have just shown where the data
from each reqister would be. The A" seans that this is the
data from register A and s0 on. Now the PC points to the CD
opcode so the IS0 picks up the byte and incresents the PC
te point to the E7 address byte. When the I80 picks up the
[T opcode it knows that it needs the next two hvtes to foram
an address. So it fetches the E7 bvte amd incresents the
PC, Finally 1t picks up the 00 byte and increments the PL.
It now has the address and the PL now points te the Cf
byte. This is mhere processing is te be coptipued fros
after the call has been made to 0OE7H. So before the PC is
changed to OCE7H the contents of the PC are pushed onto the



stack, The PC is then changed to OCE7H. The registers and
stack would now lock like this:i-

ADDRESS  RAM 5P PC
1 -t -t

9FFA b |9FEE ! 00E7!

FET LR e T e

9FFb L

FS 1K

9FF4 {1

9FF3 | g

9FF2 kil

9FF1 PP

BFFO ;™

9FEF P ey

9EE 10D !

9gFED 1|

The I8¢ now picks up the next cpeode from (OE7H
because that is where tne PC points to, The subroutine will
end with a RETURN imstruction, This instruction will pop an
address off the stack and put it into the PC. In this case
it will resove the value 9O0CSH. The reqisters and ram weuld
now fook like this:i-

ADDRESS R4 5P PC
s T e

9FF8 i i VIEFO) UG

9FF7 [ A% po=at gt

9FFS bETy

RFFS I

9FF4 o

9FF3 | A

9FF2 § R

9FF1 LB

9FFD Py

9FEF P ey

9FEE I

9FED P

Gne  very 1eportant point 15 that subroutines should
not put dats on the stack and then not resove it. Suppose
the subroutine pushed 0000 an the stack and then didn’t
remnve it, When the RETURN instruction were executed it
would remeve 0000 and not the GOCYY value and consequently
rontrol of the pragraa would go wrong.

fou have already seen the call opeode it is (DL
There are several others. They are COMDITIBNAL CALLS. They
are only executed if some copdition is satistied. The
conditions are al) connected with the fiags we met earlier.
The call opcodes are qiven in the follewing table:-

pommmmmmes e +
! £D 11hh ! Unconditional call to hhll, i
R oo e ammm e m s +
1 OC 11hh 1 Call to hhll 14 carry flag 1s seti
R fmmmmmmm o mm e m e m—————— +
i D4 11kh ! Call to hhll if carry is not set

fmmmm e fommm e s ———— e +
| T4 fikk | Call to Bhll if zerc is not set |
pormmm e o e +
| CC 1Ihk } Call to hhll if zero is set :
frmmmmmm e e +

fs well as the unconditional return opcode (C9)
which you have already used there are conditional retern
opcodes. 1 have listed thea in the next table.

Table 3 -- Return opcodes

e e +
i €% | Unconditional return :
Frmm e e e e +
i I8 1 Return if rarry +lag is set :
e T +
i DO\ Return if carry flag is not set )
S e e e SR B R A R +
i €0 | Return if zero is not set /
e e +
 C3 | Return 1f zerp is set '
e +
IUNPS

The flow of a machine code progras can be changed by
JUMP apcodes. These opcodes jump to a specified memory
igcation. Below is & table of some of the JUMP opcodes.

Table 4 -- JUMP epcodes

T rmm e +
v L3 11hh 1 Unconditional jump to hR1D |
Fommmmeen o mm s e +
i BA TIGh Y Jump to BhiD Qf carry !
pommmmmmmm e e e e +
i B2 1ihb 3 dusp to BBI1 1f po carry
e e +
? CA 11hh { Juap to hhll i zero :
e et +
v L2 11hh ¢ Juap to hhll if nmot zero |
tmmmmmm e e +

You have already seen that it is possibhie to load
registers with data from sesory, In the table below i have
iisted some of the available 8-bit lcad instructions.

Table 5 -- B-BIT LOADS

o e e e +

; SOURLE |

T s e e .

DAL BECH DY OED KD LIGHEYY an
e e aant S B e

PV A ITFITBI79I7AITRIICITON TE 13E nni

e e e T e e st &

BB 47140141 1421431441450 46 (06 nni
R e e e e e e e
150 C LAFI4B14914A14R14CI4D! 4E J0E nni
I o . SRR R
vI3 D 1E7I50151152153)54155) 34 116 nno
e e T B e e et
iR 1 E 15FIS815915A5R1SCI5DT SE HIE nni
R . o Mt S T S
(LU R 6718D1611621630641651 A6 126 nni
e S e S
N DL ISFABIAT:6AIGRIETISDY SE L2E nni
I e e o = S e B e )

PHLY 1775704780 721731 741751 134 nni
e Tt e B B



There are a few sore 8-hit loads which I have

listed below.

To locad A with what BC points to use oppcode 04,

Ta load A with what BE points to use opcade 1A,

To ioad A from a lecation in aesory use 34 1lhh. Where the
Il kh is the address with 1ow byte followed hy the high
byte.

To load A to where BC points use opcode 02.

To lead fi to where DE points use oprode 12.

To ioad & to & location in memory use 32 hhll. Where hkll
ig the address with the low byte first,

A fed examples should explain how to use the table,
i'11 start with one you have already met. To load the B
register with a value you uze 06 nn where nn is the wvalue.
The DESTINATION is the B register and the sourte is nn (ie
datal so you can read 04 nn out of the table,

The HL in brackets {HL) seans “what HL is pointing
to’. You have already met this in the first part of the
series, 50 o load the C register with what HL is pointing
ta simply use the oprode 4E.

To load the D register with the E register use
ppcode 53,

To Joad what HL is pointing to with the contents of
the D register use oprode 72.

16-BIT LOADS
You have already wmet some of these instructions.

Here is a list of the more cosmonly used 16-bit loads.

Ta load HL with hhll use 21 11 hh.

To load DE with hhil use 11 11 hh.

To toad BC with hhll use 01 11 hh,

To load HL with the data from lacation hhll use 28 11 hh
To 1pad DE with the data at location hbll use EDSB 11 hh.
To toad BC with the data at location hhll use ED48 11 hh,
To load HL to location hhil use 22 11 hh.

To toad DE to location hhll use EDS3 11 hh.

To 1pad BC to location hhll use ED43 11 hh.

Eight-bit addition is done by adding another regis-
ter or data into the A register. The following table gives
the oprodes.

Table & B-BIT ADDITION

e (e B
VAL B CY DY EDHY LIHLIY nn
e e e T T e e
1871801811821831841B3: B4 1Ch nni
e e e At +

The registers may also be INCREMENTED and DECRE-
MENTED by one. The following table gives the opcodes for
these operations.

Table 7 -- B-BIT INCREMENTS and DECREMENTS

R s S SEL T EOre
VR B CE DS ED RS LaCHL)S
et DR SE R EEE EE DU S S

i INCREMENT 13C10410CI1431CI24:2C) 34 |

e e e T e e e 1

¢ DECREMENT 13D40510011551D125:201 35 |
s S S S T T T T S

15-BIT Arithaetic
The following opcodes may be used to perfora 14-hit
arithmetic on register pairs,
To add BC into HL use 49
Te add OE into HL use 19
To add HL into HL ise 29
Ta incresent HL by one use 2
To iacresent DE by one use !
Te incresent BC by ane use 0
To decresent HL by one use 7B
To decresent DE by one use LB
To decresent EC by gne use OB

L0 B 2]

T

1 have just given you a lot of new opcodes. Now you
will find out how to use some of thea.

SUME on the 180

Hexadecimal addition isn’t nearly as bad as it might
seen, If you reseaher the process you go through whem you
add decimal nusbers together thes hex shouldn’t be toa such
of a probles, When you add in decimal wvou add the units
coluan first then the tens colusn and so on. With hex you
do exactly the same, Consider the followirg:-

4E (note both nusbers are hes)
+ 23

To add the units coluan vou take the E and the 4,
remepber that £ is 14 (decieal!, and vou should get 1B |
decimal}, If you can't resember the hex nuabers froa ¢ to F
then 1 suggest vou get your copy of lssue 7 and you will
tind thee on page 5. Now 18 {decisal) can’t be expressed as
a single hex digit because it is I2H. So you write in the 2
and carry 1 across. Now you take the A ard the 2 which I
nzke {2(decimal) and add in the carry to get 13 {decimall.
Now [3(decimal) is DH. So the final sum looks like this:-

AE
+24
02

1 ftthe carry across:

Now lets try a simple program to do a little
addition. #As bhefore | cugoest vou leoad the programs at
sesory jocation 9000H. The results of all 8-hit calculat-
ions end up in the A register. S¢ if you want to add two
nusbers together you put one in the A register and then add
the other nusber into the A repister.

To add 784 to 23H then the progras could losk like this:-
1. lLoad the & register with 7HH.

2 Load the B register with Z3H.

3. Add the B register into the A register,

4, load the A register into rae so that the result may be
exanined.

5. Return to the monitor,

You should be able to pick the opcedes cut of the

tables to fora this progras. I sake tt:-

1. 3E 78 Load A with 78H

2, 04 23 Load B with 234,



1. B fdd B into f.
4, 3209 3¢ load A to location F00%H
3. (% Return to monitor.

How did 1 know where to put the result? The answer
iz guite cimple because as long as it iz loaded somewhere
into available user ras the program will work. 1f the
progras is loaded at 9000H the C9 oprode will be at 900BH
s0 it seemed sensible to load the the result into the mext
available hyte which is %0094, Now after you have losded
the program rur 3t by typing 69000 {RETURN] and then look
at the result in location 900%H. Try changing the values
that you load intc A and B and rerun the progras. See if
vou can make sense of the results. Try changing the progras
so that 1t [MCREMENTS or DECREMENTS a reqister and then
saves the resylt so that you can see the effect.

Now we will have a lopk at 2 routine to blink an
acterisk on the screes. The logic to do this would laook
something like this:-

|, Display an asterisk
Z. Hait & while
3, Delete the asterisk.
4, Hait g while.
5. Go back to 1.

The only probles with the logic 15 that ance it
started it would never step! Yeu would have to pull the
pluag out of vour Lymx to get control agawn. Consequently |
suggest that we blink the asterisk (say) 16 tises. The
logic would now Yook like this:-

{. Set the counter

. Display the asterisk
Hait 2 while,
. Delete the asterisk
Hait & while
. Decresant the counter
Test if zero
« Goto 7 if apt zerc
Return,

fou wWill have poted that the "Wait 3 while’ orcuers
tuice, This makes 1t an ideal candidate for & subpatine. To
*wait a while’ ail vou need to do is to get the IBO to do
some dumsy processing in a foop. 1 sugoest thet we get it
ta count down from & large number. The logic for the
subroutine looks like thisi-
Set HL to & large nusber
o some dumsy work
Decreaent HL
Test if it is zero
fotp 2 if not zero
. Return

o pa

g o opre LA e

a1

S

[ R ST S o [

I suggest that the dumsy work we give the routine to
do ic to PUBH a register pair onte the stack and then POP
it off again, The routine now faoks like this:-

l. 21 00 80 Load HL with BOOQH

2. 05 01 Fush BC and pop BE
L, IR fiec HL
4, 7€ Load H into A

85 Add L into A
3. L2 11hh  Jump if not zero
b, Y Return

First of all nete that the operation of adding L

into the A reqister will set the IERD flag if both H and L
tontain zero. Secondly note that at this stage we do net
know where the juap fline 5 is to be made to so for the
tige being we will leave it hlank. Now lets consider the
main routine. HKe can display an astertsk by lpading the A
register with the ASCII code far an asterisk and cailing
the character putput routine. MWe did that in Part 1. Te
gelete it we can use the same routine to owtput =
backspace, The main routine now looks something like this:-
f. 21 10 00 Load HL with 16
2. 3E 24 Load A with ASCH for &
CD &4 08 Cal} character output
. GG 11 nh Call delav routine
4, IF 08 Load & with Rackspace
See VAL codes on page &2
ot the wger manual.
Ch A4 04 Call character sutput

(!

3. C0 11 hh Call delay routine
&, 2R llecreaent HL
7. 7T Laad H into A

85 Add L intoc A
8, C2 11 hh Ba tg 2 if not zerc
9. 09 Return

Mow we still have 2 few addresses missing. Further-
nore both the sain routine and the delay subroutine use the
HL register pair az a tounter. Consequentlv when the delay
subroutine ic cailed it will destroy the contente of the HL
register pair which i€ used 23 a counter in the main
routine. This can be avoided by puching the contents of Ht
antc the stack in the main routine to preserye the value,

it vou put the routine tnto seasry starting at 9000H
and follew it with the delay routine you will then be atle
ta work out the missing addresses. It should iaook like
thizs-

AMIRESS OFCROES  EAPLANATION

qaae 21 16 060 Laad HL with 16

RGI FS Puch HL to protect HL

Q0G4 IE 24 Load A with ASCII for
Q00 ED A4 04 [all character output

9009 £h 1L 3¢ Call delay routine at §0IC
200l IE 08 Load & with Backspace

R0GE €D A4 06 [all character sutput

LAUR CD (T 99 Call delav routine at F0LC

8014 E1 Pop HL to restore HL
9015 2H Decrement HL

8014 C Load H into &

9017 S Add L into &

908 £Z 03 %0 Jusp if rot zero te 9901
901k Cy Return

Mow for the delayv routine,
941C 21 00 B0 Load HL with B00OH

GOiF £5 €1 Push BC and pop BC

7021 2B Dec HL

9022 iC Load K into A

7023 85 Add L inte A

7024 L2 1F 90 Jusmp if not zero to F0IF
20427 C3 Return

For those of you that want to pull your hair out try
to re-write the program to work someshere else, say at
8800H, Secondly try to make the asterisk blink MUCH s)ower
say at once every two seconds. Have fun!



DRIVING A FPARALLEL PRINTER

In the previous issue a destgn to give you parallel
ports en your Lyax was published. This article describes how
to use the circuit to drive a printer with 2 Centronics
ipterface,

The Centrenics interface is composed of 34 signal
lines. Eight of thes are the data lines and the rest are
either control signals, gqround returm lines or not used.

Data may be sent via a Ceptronics interface at
several thousand characters per second whereas 3 printer is
seraaliy capahle of printing at about 80-120 characters per
second. Unless there is some fore of control signal a lot of
datz iz going to get lost or, worse still, the grinter will
ke damaged. #hen the printer is busy it generates a BUSY
sigral which 1t sends to tell the cosputer agt to send data,
S¢ the first thing a driver routine mest do 1s to examine
the EBUSY signal to see if the printer is readv to receive
characters., #hen the printer is ready the coaputer sends a
cheracter to the pripter and then sends & signal to the
printer to say that valid data is os the oata limes. This
signal is called STROBE, When the printer sees that the
STROBE signal s active it will read the datz and generate a

BUSY signal to prevent further data being transeitted. This
procedure is repeated for all characters.
There are other signals on the [eatronics interface

such 3s ‘error’ and ‘out of paper” but STROBE and RUSY are
noraally sufficient to be able drive a printer.

The parallel ports need to be imitialised before
printing takes place. HoW you initialise will deperd upen
how you cenfigure the wires onto the varigus port pins. 1
chose to use port B to output the data and port L (upper)
far the input constrol signal f{ie BUSY) and port C {(lower!
for the putput control signal {(ie STRDBE), The BUSY signal
i5 on pin 7 and the STRORE signal is on pin 0.

The following lines cap be used tc drive a printer.

1 CODE 3E 88 DI 4E L%

20 CODE F5 TB 4D LB 7F 20 FA FY FS FE 1F 20 02 3E 0D
B3 4R 00 AF D3 AC GO CB C7 B3 4C Ft C9

You use CALL LCIN(10) to initialise the interface and
DPOKE %6202,LCTN(20} to set up the printer driver routine.
You may now use LINK ON/OFF, LPRINT and LLIST.

The following is the assembler far the twg routines.

800G aoio (R&  £8000
Boan 090L 0020 €R EAU €D
BOGO n4f 005¢ WPORTE EQU £4R ;Port B write
8000 204C G070 WPORTC EQU FAC ;Port C write
8000 Q04D (08B0 RPORTC EGU  £4D 3Port € read
8GO0 GO4E 0090 WCTL  ERU £4E ;Control port
0110 ;INITIALISATION ROUTINE
8000 IERS 0159 Lb  A,f88
8002 DI4E 0160 OUT  (WCTL) R
8604 (9 ({70 RET
0190 ;PRINTER DRIVER
8005 F5 0200 PUSH AF :Save character
§o0s DRAD 8210 LOOP IN A, (RPORTC! ;Read BUSY
goog CHYE 0220 BIT 7,4 jTest BUSY
goop 29FA 42340 JR  NZ,LBOP ;Loop until ok
300C F1 0240 POP AF ;Return character
gooD £5 0250 PUSH AF ;Bave character
0260 3Is 1t IFH jie should he CR
BOOE FEIF 0270 P £1F
Bgin 7002 0280 IR N1,CHROUT
B2 JEGD 0290 Lh A,CR
B014 D344 0300 CHROUT BUT  (WPORTRI A

10

0319 yNow strobe

8016 00 0320 NOP ;let data settle

8047 AF (330 X0R A

8018 DI4C (340 DUT (WPGRTC),A ;5STROBE low
80tA 00 035¢ NOP  :let STROBE settle
801R CRC7 4350 SET 0,A ;Reset STROBE

aciD p34aE (370 uT  (RPORTCY A

BOLF FY 0390 POP  AF :Return character
g020 C9 0494 RET

Gne final peint, Unfortunately there was a mistake on
the circuit diagras published in Issue 2. The INT line gping
into 102k should have been Wi (pin 32 on ihe interface
cannector ),

A/D INPUT

The Lynx has an analogue {o digital input on pin 2 of
the lightper sccket. B¢ appiying @ wvoliage in the range
9-1.4 wvoltz you can program the Lysx to give you a digital
reading 1n the range 0-33. Admittedly the resqlution is not
very good but its better than nothing, The port is activated
by changing register 12 of the 5845 CRTC to Z0H. Then you
apply = comparison voltage to the A/D cutput port (84H).
Finally vou compare the snput and nutput voltages hy testing
bit O of port BOH,

The whole process can be done
possible tg crash the Lymx
while it 1s running so it is best done in a saall wmachine
code routine, The routine applies a ‘rising ramp’ test
voltage to the output port ang then detects when bit & of
paort B0# changes. When it does the output voltage may he
considered equal to the input voltage. The routine may he
usad in gachine code or incorporated into 2 CODE line for
uce in BASIC, To read the port use CALL LOINCIC), The result
is reterned in HL and so may be uced in BASIC,

{9 CODE 3E OC D7 84 3E 20 D3 BT 21 07 90 01 BO OB 70 D3 #4
{1 EBOX 1B 7A BRI 20 FR ED 78 CH 47 28 05 2C CR 75 28 EA AF
P 87 CR

The asspmbler for the routine.

in BABIC but it 3s
by escaping fros the routine

BOGH 0014 ORE  £8000

09815 sActivate the A/D tnput port
8000 3E0C 2020 Lh o A,12
8002 DIGA DAR0 JUT  EBsi A
8004 FEI0 (040 Lp & L20
8004 D387 GOED QUT  #f870.4
8008 210000  00&0 Lh AL, D
BOOE LBOOR  Tu7o Ll BC,£0RBO
ROOE 7C 0dBo LOOF LD 4,L

4085 iSet up cosparison voltage
800F D384 (080 OUT  (EB4,A
801t tlE&0DT 0100 LD DE,10GO sDelay loop
8014 1E G119 DLDOF DEC DE
8013 74 0120 LD A0
BOts B3 0130 OR E
§a17 20FR 0149 JR NZ,DLOOP
BOLY EOTE 4130 IN A, (C); Read port 8D
8018 CRA7 0fe0 BIT 0,4 3Test bit €
BO1E 2865 0170 dR I, FOUND
BOIF 2C 0180 T Lilncresent test value
BoZe LB7S 01%0 BIT &t
8022 28EA 0z00 JR  I,L00F
BOZ4 AF G210 FOUMD XOR A jDeactivate port
8023 D3B7 0220 Ut (L87),4
8027 9 0230 RET

Thanks go to David Barnes for inforsation about the
R/D input port,



Using the BREAK Key

I wish 1 had a pound {Sterling not weight!! for every
time spaecne has told me that the BREAK key i1s not connected
to anything because 1t 15 connected to the mackable inter
-rugt pin of the I80. The signifigance of this fact may be
lgst on zome of vou but the results mav not. I have sanaged
ta set the BREAK key up as a clear-screen key and 1've found
it guite useful, 1 see no reason why it can't be sebt up fer
other uszes,

Sefore | explan how its done 1 am going to attempt
the tmpossible and exglain interrupts in a few sentepces,

Interrugts fall inte the category of Hachine C(oge for
Fiperts co 1f you have just started learming wachine cade
don’t be toe serprise if vou don’t understand them.

You may be interrupted during the day bv &
call. You stop what you are doing ieven tf wou are doing
nothing) and asswer the call. When its tinished vou go  back
to whatever vou were going befere the call. You may decide
that vos don’t want to be anterrupted and so you  @sy
*dizable’ the phone by taking the hand-set aft the phone.
That, tr & nut-sheli, 15 what interrupts are all about. .

The IMA9 can process interrupts, It can be doing one
thing and then in coses an interrupt. [t stops what 1t s
doing, goes and apswers the interrupt and then comes hack to
what 1t was doipg before the interrupt case 1n. Its all verv
fine 1n theory hut ip practice its a let sore cosplicated.
To start off with thers are tws types of interrupt Haskable
apd Mor-Maskable. The I80 can be set ug to ignore Mackable
Interrupts but 1t can’'t ignore MNon-Maskable interrupts,
Furthermore there are three aodes of maskable interrepts e
three ditferent ways in which the 180 resgond to an
interrupti.

On top of all this is the fact that interrupts may ge
This ®means that while the IB0 is responding to ane

another interrupt comec 1in, To esplain this
in hugan terms imegine that vou are in vour office
ang have bser interrupted oy a phone czll, #hile vou are
ctill taliisg vour ctier phone rings. Chances are veu will
step the first ccn.ersation, ase the second caller to held
the line becadse vau are aireadv on the phosg. apd thep vpu
go batk to the first calier.

I hope that the concept ef interrupts 1s clear even
1f wou don’t understand the pechanics, [ will ne doubt cover
snterrupts 1n greater depth in sose future articles.

Khes the LYNX powers up the very first thing 1t does
tc gizable interrupts. There is a good reason for this,
The LYNi'e hardware is set up to generate maskable interr
-upte, fact 1t 15 the corsor pin of the 6845 that dpes
this, Mazeable interrupts are geperated at the rate of OO
per second, If interrupts were naot disabled the LYNX would
recetve 3tz first snterrupt while 1t was setting 1tself up
with uppredictable results,

[ have found the &y LYNX has a power-on interrupt
gade of L. I don't know if this is norsal because 1 can’t
find any instruction in the BAGIC EFROMS to et this sode
and it doesn’t sention a default interrupt mode in the I8¢
Techaical Manual. This interrupt mede is, in fact, the ooe
required, In this mode the 780 responds to an irterrupt by
calling locatiop D038H. Thiz has a jusp te location A297H
wrich in turn juaps to the errar routine, The raam vector lat
5237Hi may ke changed to point to your own interrupt routine
but there are several problems to te overcome first,

The first 1s that as scon as vou emable interrupts
yvou wi1ll be greeted with the NOT YET IMPLERENTED errar

phone

can

nested,
irterrupt
conoept
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wessage. You can prove this quite easily. Enter the
igllawing lines:-

16 CODE FB C% [RETURN]

CALL LCTM(1G) CRETURN]
Line 10 contains a suoroutine lore opcpde and 2 return!

whach w11l enable interrupts. As soen as interrupts are
enabled one comes in from the 5845 apd up coses the mecssage,
The 4845 cursor pin can be disabled by changing the corteats
of resister 14 on the &84S, This can bke done with the
follaowing two lipes:-
DUT %84,14 [RETURNZ
OUT %87, 43F [RETUEN]

1# wap now CALL LCTHOLG) you will find
gessage until you gprese  the BRERK key. lnder
noraal circuastances you would then be able to point the ras
octor at 6297H to vour awn interrupt routine and that weuld
be that.

linfortunately
cigple. Ta begin with vou
gererated while vides ras
nacpssary becauce the 189 steck s used during nterrunt
cropessing  and unavailable during widee updates. The
problen concerns the status of address lines A& and
ctates 1n the first edition of LYNY USER that R7 must
or fis must be high. 1 think that it 15 impossible tg
snzure thet one of these conditions esyste when an ipterrugt
ic gererated, The third problem s¢ that unger exceptional
it i1c¢ poszible for the LY to generate a

that vou don™t get
the errar

with the
BUST
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LYNY 1tz not quite that
preveat interrupts being

keing accessed. Thig 1S

L&

rircumstances

non-saskablie interrupt while 3t 1z responding tc 3 maskable
interrupt
[ thirk that | have soluticns te each of these

graflems, The ron-maskable interruph can be 'disabled’ by
setting wp the ram vector at &794H to be & RETN instruction.
ghen the N1 comes 1n 1t 15 s1sply ignored by the software.
To prevent interrupts during screen access 15 guite straight
-forward. GSispty thanne the VDU driver address at &4200H to
point tc a new driver routine. The new roubine should
disable interrupts, access the VDU ram as normsl and then
enzble interrupts again.

I have po guaranteed solutien to the R6/A7 problem. 1
have, however, found something that seems to work. The AA/AT7
busipess 15 8 probles because when ap 1nterrupt is generated
the 10 reguest signal becomes active and this coupled with a
correct  address can enable one of several ports. In particu
-lar ports BOM and 84H can cause problems, 1 have found that
by writing 00 to these ports after an interrupt has been
generated solves thic probiea, 1 have put ay clear-screen
rautine irte an EPROM and so far ['ve had no probless with
tt.

S¢ now to the routine, The first thing to note 1s
that ngt only is 1t a routine but it is also an initialisat
-ion routine as weli. In the form given 1t MUST be the first
line in BRSIC. Dan’t make the mistake of entering a line of
BASIC 1n frant of this line.

10 CODE ED S& ES F5 AF D3 8O D3 B4 20 ED 45 22 94 42 21 54
49 22 98 &2 21 A4 0p 22 00 A2 3E OE DI B& 3E 3F DZ 87 3E 04
CF 21 84 89 22 00 62 FY E1 FB &9 F3 CD A4 04 FB L9

To tnitialize the routine simply enter:-

CALL LCTNO10) [RETURN]

Now if what | have been saying about the 289 lheing
ghle to handle two functions is true thes vou should te able
to set the LYNY te do one thing and clear the screep at  the
sape time. Try setting the LYNX up to print lines of text
and pressing the BREAK key,



Although it has been my work and perserverance that has
unearthed how to use the BREAK key 1 wish to acknowledge the
copsiderable help 1 have received fros others. Thanks go to
Chris Cytera, Framcis Lovering and Evan Shuttock for pieces
of information which helped cospiete the jig-saw puzzle,

GOL0 3This routine WUST be located

092¢ 3in a C8DE line which

0030 ;MUST be the first line in BASIC

£954 0640 ORE E£&74D+7 ;Byte atter CODE
4954 O6AS 050 NDRIVE ERY £0584 ;Normal vdu driver
4954 6200 (050 NVDY  EBU F6200 ;lLocation of vdu vector
6954 46794 G070 NMIRAM EQU  £5294 NMI raa jusp
6954 4297 0080 RSTRAM EQU £6297 jlInterrupt jusp
5954 EDSS G110 START M I jGet interrupt asode
6956 E 0120 PUSH HL ;5ave registers used by
6957 F3 4120 PUSH AF ithis routine
0140 ;Reset ports £BO and £84 which may have
0150 ;heen corrupted by the interrupt
4938 AF 0140 10R &
£959 03B 2170 UT  L£80) A
&93R D3H4 (180 OUT (£84),A
#5190 y7Disable” the non-aackable interrupt
0204 ;by setting up an 1mrediate return
4930 21EDAS 4210 LD HL,£45ED ;For ‘RETN
5960 229452 0220 LD (NMIRAMI, HL
0230 :Set up raa jusp to the interrupt routine
§943 215459 (240 ED  HL,5TART
4964 229862 4230 LD (RSTRAM#1) HL
0260 ;5Set up the neraal vdu driver
0270 ;This is necescary to prevent a seccnd
0280 sinterrupt ocurring after the screen
0290 shas been cleared
6949 21R406 (0300 LG  HL,NDRIVE
494 220082 031D LD {NVDL L HL
0320 ;Disable the 6845 cursor interrupt
&96F IEQE 0330 Lh A, 14
£971 BIBA 0340 guT  (£BA),A
4973 IE3F 6350 LD A, E%F
4975 D387 0360 DUT  (£87),A
§370 3Fipally! Clear the screen
$977 JE04 0380 Lk A4
4979 CF 6390 RST 8§
0400 ;5et up the vdu driver so that
0410 sinterrupts can’t he generated during
0420 routput to the screen
6974 218459 0430 LD HL,RYVDU
A970 220452 0440 LD (NVDW) WL
4980 Fi 0430 POP AF ;Restore registers
§9B1 Et (446 POP HL
4982 FR D470 El  jEnable interrupts
0480 ;RETT ts pot necessary since nested
0490 jinterrupts are not catered for
4983 7 0500 RET
0820 1A vdu driver which
0330 ;will prevent isterrupt during
0940 ;vdu access
5984 F3 0550 MYVDU DI
4985 COA404 0360 CALL NDRIVE
4988 FB 0370 El
498% L9 G380 RET
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STRUCTURED PRUGRAMMING by Chris Cytera

This article is intended as a guideline for producing
clearly written structured prograes using the LYNK. 1t is
not  intended as the last word on structured programeing, as
whole voluaes have been written on the subject. It does,
hawever, costain what are intended to be helpful DOs and
DON’Ts, as well as some hints on how to shed some nof those
bad habits picked up from using more primative versions of
BASIC than that on the LYNL.

There are two distinct steps to writing a progras.
The first stage is to design the legic with which the
program is to solve the problem, move space invaders around
the screep, or whatever it is to do. This 15 called the
ALGORITHM and you are most likely to have set this before in
the fora of a {flowchart. However, f{lowcharts have their
disadvantages as I shall point cut later.

The second step 1s to translate this algoritha into
the particular language that vou are using, so that the
computer can understand 1t. This 15 known as CODING. This
shoulg 1in theory be the easy step, because all the probles-
solving aethods that the program uses shauld have been
worked out by this stage. It 1= up to vou to ensure that
this is so in practice, by definipg vour algorithe as
tlearly and as precisely as possible.

[t is when the distinction between the two steps is
blurred that the trouble begins. A bad way to write a
program is to switch the computer on, gquickly ‘knock-up® a

kind of fFirst draft, and then spend the rest of the time
adding patches and "hodges™ in arder to get it to work. The
restlt is invariably a jusbled mess riddled with GODID
statements. Frograms like this tend to end up with state-
sents such as 200 GOTD 930 and line 93¢ BOTD 2000 and at
2000 6070 800 and so on. ALl this because certain lines were
aissed out and the prograsser redirected the program flow
sompewhere else, Programs like this are known as ’spaghetti
programs’ in the trade.

S0 how should a progras be writtes? As [ have already
said, the algoriths should be written first. This should be
precisely defined and totally unesbiguous. 1t is not enough
to think you know what the program is to do - write it down.
This will help to clarify your thoughts., 1f possible, get
somebody else to read vowr algerithe - 1f they cannot make
head ner tail of it then vou have little hope of turning it
inte & program. The algoritha should he broken down intp
separate sodules, each of which performs a certain functien.
These will correspond to the PROCedures of LYNX BASIC when
you cose to code the prograa. The ability to break a task
down 1in this way is the key to structured prograseing and it
has pumerous advantages:

t. The modules, which should be independent of each
other, can be tested individually before they are put
together to make the final progras. This is not possible
with “spaphetti” programs which have 60705 leaping in and
cut of sections of code, saking thes interdependent,

2. It a fault does occur, then 1ts identification and
location is sade gasier because each procedure is associat
-ed with its own distinct functics,

3, The procedure can be "lifted out’ and added to a
library, for use in other prograas.

4. By using seaningfu! PROCedure names, the legibil
~ity of the program is greatly increased.

3. By keeping notes on the function of each proce
-dure, the prograe can be returned to several months later



and the sase train of thought picked up again fairly eastly.
Keep a list of the variables you are using and their
function. Try te use meaningful variables where possible,
for example D for Dav and R for Ropm. Sadly, the LYNL's
single letter wvariables greatly restrict the practice;
furthersare, soke of the lowercase letters look too auch
like their uppercase counterparts for comfort, the worst
culprit being the letter K. Long variable names would he a
welcose addition to the extended BASIC ROM. if indeed their
isplesentaion is possible; the speed and meacry penalties
involvad would be well worthwhile.

b, 1t the program reguires drastic modification at a
later date, perhaps due to a change in specification, thes
all that is required is to add more procedures to carry out
the extra functions, and to insert procedure calls 1n the
appropriate places. An upstructired prograe will inevitably
reqeire the addition of vet more GOTD ctatements to direct
the program flow to the new code apd back again, plunging it
turther into dis=arrav.

Unfortupately LYNY BASIC does not at pressent support
variafies local te procedures; that is, vartables created
within a procedure which do not atfect the values cof outside
variahies with the same nase. This makes recursion [FROCs
talling theaselves! on the LYNY more difficult than 1t would
otherwise be.

1t 15 the criticise of G0TOs which brings se cnto
flomcharts, Although they are hetter than nathing as a means
of representing algorithas, they do eacourage an  unstructur
-ed approach by having lines jumping arpund between various
boxes, They are aleo difficelt to edit. It 15 fer these
reasons  that they are mot wvery highly regarded by many
grofecsional prograsmerc,

It iz better, in many peeple’s opinion ,to write down
the algeritha in words. If vou like, you can call it your
own computer  language which you invent ac vou go alomg to
suit vour purpose. For example, copsider the writing of &
siaple bhat-and-ball tvpe qame. The algerithas tor such a
progras would laok sceething like this:

Inttislize «ari1ables
38t up sCreen
Fepeat
Fepeat
derve ball
Do while ball 15 1n court:
Scan keyboard
Hove bats
Mave ball
I ball hits obstacle then change
direction of ball
End while
Adjust score
Until somebndy wins
Until players have had enough!

This type of approach is such clearer than a mass of
aoses joimed together by a tangle of lines with arrows
pointing in all directions. It also translates readily into
the WHILE...MERD; REPEAT .. UNTIL and PROC facilities
provided by LYNX BASIC. For exzaple, the "Move bats’ could
tecoae a PROC BATS, This procedure will do the necessary
checking te see if the hats have moved off the screen etc.
as well as actually drawing the bats.

Although LYNX BASIC is not properly structured like
PASCAL for example, the above-mentiongd features and the
ELSE clause help matters considerably. If vou can imagine
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what BAGIC would be tike without FOR ... NEXT loops then
these facilities each add as wuch sophisticatien again.
Sadly missing are long variable names; local variables; CASE
ctatements and BEGIN ... END blocks. Hopefully these will
be incarporated in the forthooring extended BASIC in preter
-ence to sullv gismicks such as pre-programsed sounds.
1 will now cover each structure provided by Lysx
BASIC im turn.
FROCEDURES

These have beep provided in other high-level langu
-zqes since they were introdured, but oaly one other version
pf BASIC apart from that on the Lynx supports thes,
Procedures give us a way of naming 2 set of statesents and
executing thea with one statesent. This is sigilar to GOSUB
but more powerful, Tt aight be best to forget that BOSUB
prists at 211 lescept for the computed variety! as it 1s
fust an inferior procedure call. Incidently PROC executes
aore guickly tham both GOSUB and BOSUR LAREL.

i good progras structere to aia for would be a
‘master’ section of the program that just contains procedure
calls surrounded by FOR ... NEXT, REPEAT ... UNTIL and WHILE
... WEND statements, Another feature that adds to the power
of procedures 1z parameter passing. Fhis gives us the
shility te make procederes general, so that they will
produce a different result with different paraseters. This
zlen enables ue to use procedures as defipable functions,
returaing values; ore advantage of net having local vari-
ablec. Oddiv and anmoyingly, string arguments cammot e
passed to procedurss without & separate assignaent state-
zent.

EEREAT ... UNTIL and WHILE ... HEND

Both of these lpops are substitutes for the FOR ...
NEXT loop when it 1s not known how sany tises the loop will
eyecute. The conditional loops are much clearer that just
using G0FD ctatementz algne. The BHILE leeop is slightly
different because the condition 15 specifted at the heginn-
ing. This means that the lcop is ckipped altogether if the
condition is false ipitially, whereas the REPERT lapp always
enecutes at least ance,

Here ts an evample of a program that uses these two
loops together - it finds highest cossan factors by neans of
Euciid's algorithe.

[00 INPUT "Frrst factor "iN
110 INPUT *Second facter *:M

120 REPEAT

130 BHILE WM
146 N=N-
150 WEND

160 WHILE Mo
170 H=M-N
183  WEND

190 UNTIL N=H

200 PRINT *H.C.F. = "j¥
SUMMARY

& problem should be reduced intc sections, each
seckion worked on separately and sade into a procedure. Each
procedure may use other procedures.

The master progras should be shert encugh to grasp as
a #hole - abput 40 lines or so. Keep a list of variables and
procedures used.

Beware of using too many 60TOs. This is not just an
ideological whim - it is accepted practice in professienal
circles. If you must use BOTO, for goodness sake use a LABEL
as it makes things much clearer.



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 bas excellent facilities for
incorparating M.C. in BASIC programs — and it may be that 30
or 50 pytes can make the world of difference. Yol may have
already fried “hand' assembling using the manitor, but this s
Bnainfully slow.

“CODER™ an instant assembler and disassembler for CORE
lines, RAM and ROM makes it sasy. 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.n
CODE linas can be relocated, and you can slip into monitor and
back o CODER at will.

The |l page manual includes simple routines for those just
learning, and plenty of information abaut the pregram. “CODER"
is in basic with machine code routines lin CODE lines) used
extensively. It leaves raom for over 4K of cods ona 48K LYNX
and includes with notes

AN ON GOTO ROUTINE (look up rabtz)

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

“CODER"” CAN BE YOURS FOR JUST £7.50
Chiegues 6r P.O. to:
FL SOFTWARE,
13 St. Ronans Avenue,
Sauthsea,
Hants, PO4 0QE
Tel: (0705} 828295

HIGH SPEED MACHINE CODE GAMES COMING SOON

LYNX 48K SOFTWARE

DISASSEMBLER £4.75 {£4.25)

This basic utility program enahles you tn examing machine code
programs in ROM or RAM in standard Z-80 mnemonics.
Features:— Full disassemblar or relative and absolute jumups,
aptian of disassembly in decimal gr hexedecimal notation,

LABYRINTH £4.75 (£4.25}

This is & top guality 3-D maze game rmade possible by the superb
graphic capabilities of the LYNX. You have to think spatially to
find your way througn the many complex mazes in the shortest
route. Do not despalr, help is at hand if needed.

CHANCELLOR £4.75 (£4.25)

This program provides a realistic simulation of the UK ecenomy,
working from either ane of twe gcenomic theorles {which are
fully explained). Dare you unieash your ideas upon the unsuspect-
ing population? Can your policies work? Try to remain in office
for the full term of ten years.

REVERSALS £4.75 (£4.25)

This is our version of the populzar board game, an exciting, fast
and highly addictive game of ‘ogic and skill, easy to learn yet
hard to master. The program s wiitten in machine code, s0 no
more long waits betwean moves

SPACE TREK £4.75 (£4.25)

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

THE WORM £5.95 (£5.35)

Qur best vet! Guide Witherforce the worm ta the flowers which
are his staple dist, The problerm is that he will try 1o eat rocks,
walls and himself ail of which are fatal, He alsa moves at incredible
speed.

Nilug members price in brackets — guate mem. Nao,

QUAZAR COMPUTING DEPT. N.

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

k ¥k SCROLLER XXX

Scrolls the screen properly on
the 48K LYNX. Will scroll any
primary colour on listing,text
entry etc. Works in TEXT mode.
Supplied in a chip (2764 EFPROM)
complete with instructions.
10 OO0
10% Discount for NILUG members.
LY hNXMAR
270, Tithe Pit Shaw Lane,
Warlingham,
Surrey CR3 2A0.
Or send SAE for details.

Send s.a.e. for FREE CATALOGUE
BOFTWARE (Quazar) Labyrinth, Chancelior, Reversais,
Space Trek, Disassembler £4.75 e.a. The Worm E5.75;
{Level 9} Colossal Adventure, Adventure fQuest, Dungeon
Adventure, Snowball £9.9@ e.a. (Gea] Monster Mine,
Boif, Sultan’s Maze, Gespack IV £7.9% e.a. Discounts
off totaly 2 off = 90py 3 off = £1; & off = £1. BODKS
"Lyny Computing® £6.95 HARDMARE paraliel connector ¢
computer reset £4.5@ DUST COVERS £2,73 CRSSETTE LEADS
DIN to DIN + remote or DIN to 3 jacks £2.35

FULCRUM PRODUCTS
14 STEEP LANE, FINDON
W SUSSEX BN14 OUF

ZEN

EDITOR @ ASSEMBLER @ DEBUGGER

A COMPLETE PACKAGE FOR WRITING &
DEBUGGING 280 MACHINE CODE
PROGRAMS ON THE LYNX £22.50

C/W MANUAL AND CASSETTE
From LAURIE SHIELDS SOFTWARE
151. LONGEDGE LANE
WINGERWORTH,
CHESTERFIELD
S42 6PR

MICRO COMPUTER WORLD

Lynx Invaders £9.90 Numerans £9.90
Power Blaster £8.90 Maenfall £7.95
Hangman £7.95 Dambusters £65.85
Connect 4 £4 .85 Sultans Maze £7.95
3D Monstar Craze £9.99 Manster Ming £7.95
Goif £7.95 Gamespack 3 £7.95
Gempack 4 £7.95 Mined Dut £7.95
Joystick Interface £14 .95 Games by Lynx & Gem

Parallel Printer interface £49.95
Chenues/P.0. to Micro Computer World
All prices inc. VAT P & P free
For free descriptive catalogue write to
Micro Computer World
1 Lane Close,
London NWZ2 6QZ
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