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EDITORIAL

1 stated in @y review of IEN that there is no APPEND command.
This is not true. The LOAD command actually appends the cassette file
onto whatever is there. Consequently an APPEND comsand isn’t necessary.
Apologies to Laurie Shields for my mistake.

fnother couple of meabers would like to contact local users.
John Batty, 72 Latimer Road, Cropston Leicester, LE7 76M.
C.E. (Bob) Dinsbach, Rossinihof 18, 2402 EG, Alphen A/D Rijn,
Netherlands, Home 01720 20977, Work 070 614971

WaRN I NG
48K to 96K RAM UPGRADE

In Issue 4 there was an article on upgrading the user RAM of a
48K Lynx from 18K to 44K, It stated that 4154 RAM chips are needed. It
has been pointed out to me that there are two types of 4164 RANs. There
are 7-hit and 8-bit refresh versions and there is no way to tell which
is which by looking at the chips. The Lynx requires chips with a 7-hit
refresh. 1 have been told that the TEXAS versions are B-bit refresh but
there may be others. 1f any one has any more information about which
makes work (or which don’t) please let me know.

The upgrade article provoked a reaction from Camputers. They
would like to point cut that your guarantee will become null and void
it you upgrade your Lynx.
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LETTERS

I have had several lettere which contain quite useful
pieces pf inforaaticn or ask sensible questions but for ope
reasen of apother could not be published withost some
re-touching, Colin Clayean wrote a letter shich was amainly
sbout Llursor Interrupts, Aleng with the letter he gave 3
rather useful routine which displays instructians ab acv
time feven if BASIC is doing something else). 1 feel that
its 2 very goad procegers hut that it needed & little
acdification to make it sater and an explanation of how 1%
Workz.

it worés by printing instructioss in the alternate
green vides RAM. You cam then dispiay this by disabling the
red, blug and noraal green banks and enabling the alterpate
green bark, This is dore by an interrupt routine neld in 3
czde lipe. s © explatned in the article on Using the BREAK
Key (NN, Issue 3} you have to grevest interrupts during
yides accegs, This is dose by two further rostines keld in
zode lines (7% and 307 which dizable interrupts for the
display driver and the lipe draw routise, [T I3 SERY
IRPCRTANT TO NOTE THRT ONCE YOU H&WE ENRBLED THESE ROUTINES
tlimes  19120,1%130 ¢ $6149) YOU MUST NOT EDIT LINES 10, 24
of 34 OR PUT ANY WORE CODE BETHEEN THESE LINES, The reason
for this 15 that 3 wou do vou wil) eove the location of
these new routines and the Lynx  will “4all neer’, f= as
suzapla 1f 2 line 15 were inserted the display driver
routine {liae 20 would be “lost’ and the Lvax would crash.
1 CODE FS ZE 14 03 83 AF LRHIH lﬂﬂEa.l4
[3 84 Ft ED 54 FR C9 LD 0487, LI03F
20 COBE F3 €D A4 05 FE O9 tiiLh DROKE LAD94, L45ED
I COBE F3 CD BE GF FE CW

10t20 DPOKE %4298, LCTNOIO)
47 REM DISPLAY INSTRUCTIONS 10130 DPOKE %6200, LCTNL201
S0 PROC RELP

10440 DEOKE %4243 LETN TN
&0 REM THE MAIN PROGRAW {dumsy) 10130 CALL LETNOIOY
10 EOR 3= T0 20 1OLAY LET E=GETN
120 PRINT I 1017 FROTECT BLACK
140 NEST | 1018 [NE WHITE
146 END l

¢ ENLPROZ
Ay GEFPROC HELP

g cuzf DEFPROT INSTRUCTIONS
10215 PRINT *The

A0 TENT

first line
13050 DPOKE %4792, %8450 af the instructions”
LGnaD TLS {0220 PRINT *The secand line
12070 FROC INSTRUCTIONS cesse BbC”
14080 DFDKE 446292, 40000 WIZ230 ENBPROC
I have had several letters asking the foliowing
guestiens: -

Bill software written for the 48K Lyny run op a
machine upgraded to 94K7 The 48K to 94K RRM upgrade will
make no difference to how the software will werk, It is the
rew EPRONS (BASIC vercsion 2} which could cause probless, [f
software makes direct calls to routines is the EPROME and
the locaticn of these routipes change from version to
version they the thances are that the softuare will not rus.
It the routines are in the sase tocstion then there iz no
probles. 1f the software makes indirect calls to routines
vida the RAM vectors then there will e ne probles hecause
even 1f the routine lpcation changes the vector will alse
change.

To conclude thes, 1t all hangs upen shether software
pakes direct ralls to routines in the EPROMs and whether the
locations of the routines have changed. Conseguently I would
expect most software Lo ren on either sachine.

Several people seem to be under the impression that
the 'INTERFACE® an the back of the Lyns is a ‘port’,
Consequently they ask how do you send data to it. The
INTERFACE is not a port and the pins can’t be used directly.

If you don't understand the pin deciqnatisns av advice is to
leave well alone. You need sose ewtra hardware (joystick
interface, parallel printer interface etc) to be able to ucze
the aockst.

It ceeas that some of you don’t know how to read and
nake use of the 1/0 maps published in Lyax User [ssue !
{page 22}, There are four main columns lor sets of columns)
DESCRIPTION, DATA, I/0 ADDRESS and L[ATA DIRECTION. The
DESCRIFTION should need po explanation. The B&TA field
explaing how the erternal hardware 1t copnectad to the
ports. there are eignt bite (hinary digits: per port
the tahie gives the caornections for each bit. As an esaaple
the +irst line of the kevheard port describes how sope of
the teys are copnected, The SHIFT kev ic commected o hit
‘871, the ESCAPE kev is connected to hit 4 108, etc. The
170 ABRRESS colwan contains the 14-bit address for the port,
It 15 siightly coeplicated by the fact that nat all the
address lines aré decoded ( is wecedd, Copsaquently come of
the bhits asv be zet ac spther G or 1, These are flagged &y
actericks {4y, The pasiect way af dealing with these is ta
coneider thee as zeros. To read the address s quite
straightéorward as leng as you bake it 1w 4-bat mbkles. The
firet  address is THALE RREY RESL LERLT. F you change the
asterisks o zerns vou get P10 000G GRLD 11117, How
convert each of the 4-bit nibbles into hey tzee Machine Code
tor Beginners - Part ! if regl, The address then hbecomes
207FH.

Since

The joystick interface is aow available far the Lvax,
The 48K Lyny does not have a JOY3TK congand. Can vou use
loysticks an the 48K gachine or do you have to upgrade to
the 94K machipe” The joysticks are connected to portz 784
and 7BH. You can read the ctatus of the ports with THPILTA
apd  INP{S7R). Now that vou have learnt hos to read the 1/0
Mags you Wi1ll see that the FIRE butter iz connected to bit S
and FIGRT, LEFT, DGWN and UP are copnected to hits 3 to ¢
respectively, A1 input bits are high fie set to ) if there

ie po input. Hence the following table gives the input

values asspciated with the varinus operations,
e el I Fe e e +
' vOINPERTAY ar [NPLETH)
i OPERATION F=rmmrmems e S t
i (BINARY  THEK RECIMAL:
fmm e s fmmmmmem s e +
iNo operation VAL IR FR Y #8310
{FIRE CLL0T LI BF D ZER
dmmmmm s fommm e fomm—pmmmmmm +
P (1181 1410 FE 1 284
' DOWN UL Lot FB Y 283
tLEFT 1D 1011 FB 4 251
PR IEHT PHLY ML FT Y 247
fommm e e e et CESESE +
WF & FIRE 1116y {10} BE Y 22

131100 DD 221
(1101 16t I
SO0 0111t D7

‘D04 % FIRE
LEFT % FIRE
TRIGHT & FIRE

WP Y LEFT fELIL G100 FA Y 250 4
WUP & RIBHT U 01 Fe L 248
(DOWN & LEFT 1111 HI0LL FT 2 249
([OWN & RIGHT L et P M5

Fommmm s e e +
(WP, LEFT & FIRE 11061 10101 DA} 218
UP,RIGHT & FIRE 11103 21800 D&V 204
iDDWH,LEFT = FIRE 1101 1001 D9 1 27!
1D0WN, RIGHT & FIREILIOL 0101: BS |
fommm e Fommmm e e S %



Dear Br Fpate,

Thank you very auch for Issue 3 of Wilug News. It makes very interesting reading and § look forward to future issues.

Ky main purpose in writing is to give you a list of Lynx Scftware that I have compiled from various sources. This is
in response to the request in vour Editorial for such information. ! hope I am not too late in supplying it.

The list is as complete as I can make it and although vou will ao doubt know amcst of the iteas some of the software
pay have escaped your notice. There are sore tapes available than one might expect but [ cannct affirm that it 1s all still
avatlable. Nor can ] -guarantee that the list is & complete one.
fours sincerely, A. Rendall.

LYNX SOFTWARE

SUPPLIER TYPE TITLE PRICE  COMMENTS
Aherzoft B Mazeaan £4.95
Acee Software &  Connect Four ? Bhich Micro Nov 83
Active Software H Character Senerater Rid £6.00  Which ®icra Jul 83
B Execution £6,00
G Fruit Machine £L.00
flbasoft E/U7 Husic Master £4.9%  Bhich Micro Oct 83
B.L.Banks 6  Wine Games £3.50 Saall adds Personal computer news 15/4/83
Basic Concepts §  Happy Landings £6.93 Personal Cosputer News 29/4/83
Y Teach Yourself BASIC f6.98 ) . .
Colin Baxter ] Lynx Disassesbler £5.00  Saall adds Popular Cosputing Weekly 12/3/83
Bond Systess U Disasseshier £5.00 Popular Coaputing Weekly 12/3/83
Bus-Tech B Jusping John £7,00
G Haze of Doca £6.00
Reborun £4.90
B Ynxvaders 7.00
Camsoft &  Adventure fQuest £7.90
I Assembler £29,95
B Colossal Adventure £9.%0
6  Connect Four £4,95
G lam Busters £6.95
G  Bungeon Adventure £9.90
Y  Electios Analysis £7.90
G Games Pack Three £7.95
6§  BGames Pack Four £7.95
E  Gobble De Sgook £9.90
G  Bolf £7.95
&  Hangmap £7.95
&  Lynt Invaders £9.%0
6  Mined Out £7.9%
& Monster Mine £7.95
6 Hoonfall £7.95
E/U7 Music Master £7.95
E/G7 Numerons £9.90
B Power Blaster £9.96
8  Protector £4.95
6 Racer £4.55
G Spannerman £9.90
&  Sultan’s Maze £7.93
6 3D Monster Craze £9.90
Clive Carter B Tape ! £5.00  Popular Cosputing Weekly 31/3/33
6  Tape 2 £3. 00
fascade GSoftware B 30 Games £9.53
. Conel} 6 Space Crabs £4.25 GSmall adds Popular Computing Weekly 7/7/B3
D.T.Microsystess I Disasseabler £8.95 Small adds Your Cosputer Dec 83
faletek U Keytek £5.30 Teaches touch typing; Your Computer Dec 83
Durell Software &  Dambusters £6.95
F.L.Software U Coder £7.50
&  Roader £5.93%
B Toeder £5,95
Fiddament 6+ Computer Attack £5.00
Ges Software B  Games Pack One £7.95
8 Bames Pack Three £7.95
G aeapack Four £7.93



SUPPLIER

Harvest Scftware
Hilton Comp.Services
Imperial

H.Lawson

Level 9 Computing

Lynyman

fi.®:ller
Multisoft

B Hark
Grigin Software
Feach Software
W, Pope
Quazar Computing

PAD Sy=tems

Roglk Sottware

Seven Stars Publishing

Bharads Sottware

Laurie Shields Software

Sian Softare
T, T.Titchaarsh
Viscount Software

¥illowspft

TYPES

E = Educaticnal;

SUPPLIER
Anersoft

ficae Software
fictive Goftware
Albasoft
G.L.Banks

Rasic Concepts
Colin Baxter
Rond Syztess

TYPE TITLE

§

T ogp G o M ogp o

W oM e m ™Mom

Gy 01 gy o=

[ Rt

it =2 B e

I Za G gy

=z

G

[l o |

= O R 3 @Gy T

=R R )

Bolf

¥onster Mine

Ok Bunay

Pentoon

Spanneraan

Sultan’s Maze

King Solemon’s Mines
Personal Banking
Computer Attack
Englands History
French

#dventure Buest
Colossal Adverture
Dungeor Advesture
Sroshal ]

Scroller

Vorlon Invaders
Iosbie,Panic & Deathball
Everect

Lynx Cassette File Handler
Disassesbler

3D Labyrinth
Disassembler
Chancellar
Disasseabler

Labyrinth

Gthelle

Reversals

Spacetrek

The Wora

Cassette File Hangler
Home Accounts

Space Invaders
Telephone & Address Datahase
Yoodoo Treasure feland
Atps Saacher

Flayd's Bank

Moons of Jupiter

Power Blaster

3P Monster [raze
Moder-84

Gri¢ Attack

ten

Racer

Pratector

Disassembler

Teach Yourself BASIC
Lyny Games Yol 1.

5 = bames; U = Utility

ADDRESS

7 Maesfalles, Bo 5t., Dyfed
8Y24 SBA 0970 828851

Address not known 851 234 BO62

117 Icknield 5t. Birminghaa,R18 4RI

180, Terregles Ave.Blasgow G414RR
23 Woodtield Park,Malton,Wakefield WF2 4PL
P.0.Box 4b Leatherhead Surrey KT22 7HF Tel 0372 378474
4 Low Ash Ave. Wrose, Shipley W. Yorkshire BD18 11J

13 Belaont Rd. Harrogate N.Yorkshire HG2 OLF

PRICE
£7.95
£7.93
£7.95%
£7.95
£7.95
£7.95
£5,95
?
£5.00
£5.00
£5.00
£9.90
£9.96
£9.90
£9.90
£10.06
£5.00
£5.400
£7.98

£18.400
£4.00
£4.%3
£4.00
£4,75%
£4.73
£4.73
£4.75
£4.75
£4.75
£5.93
£6.95
£6.95
£6.95
£h.95
£6.93
£9.599
£9.39

£9.99
£9,99
£5.99
£4.95
£22.50
£3.95
?
£5.00
£4.95
£5.00

COMMENTS

Smat! adds Your Computer Dec 83

"soon to be available" Hose Computer Weeklyv 8/3/83
Your Computer B/83; Same name & price as Fiddament
Seall Adds Perconal Cosputer News {/12/33

2754 EPROM Chip

Popular Coaputing Weekly 7/7/B3

Same address as RAD Systeas

Small adds Personal Coaputer News 20/5/83
Small adds Personal Computer News 25/8/83
Popular Cosputing Meeily 12/5/83

Personal Computer News

Which Micro? Dec 83

Personzl Computer News

Which Micro? Dec 61

Which Micro? Dec 83

Personal Cosputer Kews 24/11/B3
Reviewed Which Micrn? 12/8%

Reviewed Which Micro? Dec B3
Smal! adds Personal Computer Mews 12/3/83

"available soon® Personal Coap. News 27/5/83
Which Micro? Naov B3



SUPPLIER ADBRESS
Hus-Tech 1% Landport Tce. Portsaouth Hants POY 2RG
Camsoft 33f Bridge 5t. Cambridge CB2 10W 0223 313063

Elive Carter
Cascade Goftware

110 Llancaye St. Bargoed Mid-Glaa CFB BTP
Cascade House Bargans Lane Llzndopo Gwent 5.Wales NPT 4PA

#.Comell 41 Whitmrey Rd. Leyten London EIOQ

D.T.Microsysters 287 Orphanage Rd. Sutton Coldfield W.Midlannds B72 {EH
Taletek 8 Hmithfield Close Ripon N.Yorkshire

Durell Software Castle Lodge Castle Green Taunton TA4 1AB

F.L.Scftware 13 8t. Ronancs Ave. Southsea Hants, PO4 OBE

Fiddament 7 Elatree Ave. W. Bridgford Nottinghaa NB2 70U

tes Scfliware
Harvest Software
Hilton Comp. Services Address not known

Unit D The Maitings Station Rd. Worth Sambridgesorth Herts. 0279 7235367
West Winds Tredragon Rd. Mamgan Porth Newguay Cornwall TRE 40H

Hisoft 13 Booseacre Cheddington Leighton Buzrard Beds. LU7 OSR 0294 448995

Kums Computers

11 York Rd. Maidenhead Berks. Sié& 158 05628 71778/9

Imperial fddress not known

M. Lawson "Rosemary” Woodstock Rd. Stonefield Oxford.

tevel 9 Computing 229 Hughenden Rd. High Wycombe Bucks HP13 GPG
Lyngman 270 Tithe Pit Shaw Lane Marlingham Burrey CR3 7AR
AMiller 50 Drchard Rd. Seer Green Beaconsfield Bucks.
fultisoft 32 Redfield Hill Bristol BS13 478

0. Raik 17 Devonshire Hill Lane London Stockport Cheshire

Origin Software
Peach Software
N.Pape 147 Hawkhurst Rd, Brighton BNI 9EB
Buazar Computing 79 Western Rd, Newick E.Sussex

RAD Systeas
Romik Software 272 Argyll Ave. 5Slough SL1 4HE
Seven Stars Puhlishing 15 Bloucester Ave. London NWL 74U
Sharads Software

17 Devenshire Hill Lane London W17 BLJ

5 Catterwood Brive Compstali Stockport Cheshire SK& ST
37 Walker St, Earlsheton Bewsbury W.Yorkshire

189 Eaton Rd. 1lford Essex IG! Zu@ 01 514 4871

Laurie Shields Software 131 Longedge Lane Wingermarth Chesterfield 542 &PR

Sian Softare

139 Roseberry Ave. Manor Park London E12

T.1.Titchmarsh 2| Blenhein Drive 5t. Ives Caabridgeshire FE17 UK
Viscount Software address not knoun

Willowsoft The Millows, Eaton Bishop, Hereford.
REVIEWS

GOBRLE DE SPODK from CAMSCFT By G.Hindle
This is a fairly good iasplementation of the old

arcade favourite 'PAC-MAN'. Written mainly in machipe code

las tar a5 I could tell), it is neat and well thought out.

The qame comes neatly packaged in the popular
"Video® type plastic box. On opening the box one finds 2
cassette and instruction leaflet. Although the leaflet is
sgall it is descriptive and to the paoint.

To lead the gase one enters the baud rate ie TAPE 0
or 3, followed by RESERVE %5D70. Next comes NLDAD "SPODK".
Both baud rates loaded first time for me on side A, side B
has a different recarding pattern.

Once loaded the game autc runs commencing with 2
title page, followed by & menu which is returned to after
each game, There arep eight levels of play; 1| is the
hardest, B the easiest. The controle should be easy to
learn, The graphics remind me of early GSpectrum graphics
and although rather shaky they are effective. Sound is well
used considering the limited facilities. It would he nice
to be able to switch it off during the menu.

In conclusion, well thought out game with HI-SCORE
position and roca for three initials, good use of facilit-
ies, expensive at £10.00, value eight out of ten,

CONNECT 4 from CAMSOFT by J.Batty

This is one of the programs in the first batch
released by Camsoft. It is a colowrful, well-presented
versiop of the gase which I aa sure eveyone knows. One good
feature is that you can choose to play the coaputer or
anpther person (with the coaputer as a refereel. The
conputer plays a very good gamse but even so is beatable and
it is very satiefying whes you do so. The cosputer’s
response is fast (within five seconds}, and if vyou ponder
far too long it hurls {friendly) abuse at you' Mhen you win
all of his counters obtain sad little faces and they all
seile when it wins. There are also & number of sound
effects and tunes. | have found that as well as me fage IB)
liking it such younger children greatly emjoy it, with the
faces and soupds. Altogether, I think that it 1s very good
entertainmsent and excellent value at £4.95

SPANNERMAN from GEM SOFTWARE hy R.B.Poate
A nuclear reactor is flooding due to leaks in the
cooling system. Your job is to stop the leaks and save the
reactor. Mhat could be wmore simple? Unfortunately the
drains are blocked and the leaking coclant is flooding the
reactor. Furthermore the water disturbs rats which, because
they have lived in the reactor for some time, have
degenerated into qgiant anti-satter rats, 1f you get toc



near to them you will die. The final killer is falling
girders - all in all not a particularly healthy enviren-
gent! You have vour trusty spanner which you use to tighten
the leaking joints and so stop the leaks. One last
imaginative point is that if you overtighten the Jjoints
they will leak persanently and can’t be repaired.

The game starts with you in the centre of a four
floor reactor. The floors are coanected by ladders. You
pove using the cursor keys and press the spacebar tn  make
the plumber use the spanner. fdditional controls are RETURN
to kick the rats and I to juap. The coordination of sound
and aovement 1c excellent,

Althaugh the game is fun to play two things spoilt
the game for me. Firstly the iastructions say that you can
give the sutant rats & kick with your steel capped hoots. I
tried many times but without success, 1 have since found
tafter many games) that the timipg of the kick is rather
criticel and that it is better to aveid the rats, The
sectnd annoying thing is that the falling girders hit the
various floor levels and change direction, You cam, for
exaaple, have a girder faliing vertirally on te you. Vou
take a step top the right (or left) only to find that it
will hit the floor above your head, change direction and
kill vou. This wmeans the getting & high score is more a
gatter of fuck rather than skill,

On the whole an excelient gane with good sound,
graphics, three levels of play and 2 hall of fame. Overall
eight out of ten (nearly nine out of ten),

OH MUMMY from GEM Software Price £7.93 by R.B. Poate

You are the leader of an expedition to explore some
newly found pyramids. You search five levels of a pyrasid
for the Royal Muamies. Buardians protect the pyramids from
intruders and these must be avoided. You wmust find the
Royal Mummy and the Key to be able to continue to the nest
level, 1f you unearth a Buardian Mummy then it will Join
the other Buardiars which are chasing you.

For se the gase depended too auch or  luck. If vou
faund the scrpoll, the Key and the Royai Mumay before the
lurking Buardian Mummy then you stood a good chance of
making a good score. If not you will lose vour expedition
seabers. Overail eight out of ten.

BAMES PACK ! from GEM Software Price £7.95 By R.B.Pgate

This games pack has three games on 1t and after
playing SPANNERMAN and OH MUMMY [ had a great deal of
trouble !oading it. Eventually 1 decided to look at the
instructions., [ found that whereas SPANNERMAN and OH HURMY
needed to be MLOADed these games had to he LOADed. Once |
had got that corted cut the games loaded first tise,

FRUIT MACHINE is the first gase. Until I had played
it 1 could pever see the point of a fruit nmachine gase -
you never lost any money so whats the point? The game has
the usual three reels which display the appies, pears,
cherries etc. You have optional HOLD and NUDGE if you are
lucky and a DOUBLE or BUIT option. You are asked how auch
RONEY you want to stake and then the game ends when you run
put of money or guit, If you have won the prograa will give
you an 10U for your winnings. Its a pity you can’t send
this off to GEM because I staked a pound to begin with and
erded up with eleven and on my second try 1 staked another
pound and ended up with £41,30! [ think that the odds are
sore in your favour than in real life. In spite of the fact
that the game is nearly all luck and no skill 1 liked it

{possibly because I won!l,

The second game is TORPEDD and as its name sungests
this is abput sinking schips with torpedces. You have 2
periscope view as @ convoy passes by, You trv to sink  as
much tonnage as vou can. The ships have funngis and you get
sost pointe for 2 hit below it and less points as the hit
aoves further away. There are three skill levels and the
teve] detersines how many diferent <sgeeds the ships may
have. The skill comes in judging the speed of the ships and
in launchirg your torpedoes at the right tise. The aame
doesn’t gqive you much time to assesz the speed of the
faster ships so 1ts a game of pure skill.

The final gqane iz MIMEFIELD. You have +ive tanks
with which to clear a minefield. They fire provisity shells
which etplode near wines. You coptrol the tank with the
cursor kevs and  fire shells with the F kev. The red tanks
are diffitult to control &t first because thev don't
respond to marmal cursor key directions. The shelis are
hard to see and could have been made such bigger. 1 feel
that this gase was a make-weight becaue its not yery good,
You can fire a shell across a sine and it doesn’t explede.
You Yhen move down the path of the shell (thinking it to be
catet only to find that you hit a sine.

fverall quite a fatr tape, Value for money seven ocut
of ten.

ROCEETHAN from Bamby Software By M.LAWSCN

This prograsme was sent ta me free [y Basby Software
for being patient in waiting for ‘Treasure Island’. VYery
decent of thes ! thought. There are two games in one,both
ained at children, In the first game vou are required to
eubtract gne number from anather. Sieple!,the nusbers range
from | to 99 and the answer 15 always less than 10, Now for
the catches. If you are  incorrect vou do not get a second
thance. From the time the two nusderz appear a rociet soves
across the scresn and every time that a correct answer 15
received a brick is positioned in 2 wall,and the ropket
starts again, 1 the rocket crosses the wall,you lose. Orce
the wall 1t large enough,anather wall is started further
across the screen. Eventually the wall is being built right
ia front of the rocket being launched. AN of 3 sudden
panic sets ip and adults find that they are not as gquick as
thev thought they wers, Well written, good sound and
celour most enjoyable, Aimed at children of 10 and upeards,
and agalts whose mental arithaetic ic rusty.

The second progras Factorfire 1t another mental
arith- aetic exercice. The idea is to find the highest
divisor for a given dividend. The gase takes the form of a
cpace ship moving across the screen and 9 lasers on the
ground. The space craft bears the dividend and the lasers
the divisor. When a nuaber is pressed that will divide
exactly,a score of 10 times that nusber is added to your
score, If the divisor is incorrect then 10 times that
nusber is deducted from the score, When those poor Martians
get blasted a rather pleasant explosion is chserved. Again
good colour, good sound,qond format. Simple and well
thought out, Aised at anyone old enough to be able
to press a nausher as opposed to a letter. My 4 year old
loves this game. [n the easiest level of play she has
learned tp recogrize certain nuabers and knows the cor-
responding nuaber to press. i.e.f nuaber ending in 0 or 5
is always divisable by 5, If a number ends in I then it
will bhe divisable by 2,stc.etc, In concluston if you have
chiidren it is a goed educational game.



20 REM SOLITARE by David Hall

30 LET ¢=32

10 PAPER BLUE

50 [LS

40 VDU §,4,2,2,24

70 PRINT "t SOLITARE ¥1*;CHRS (25);
B0 DIN B{49},C(4)

30 FOR N=1 10 49

106 LET BiN)=1

110 NEXT N

{70 DATA 1,2,4,7,8,9,13,14,36,37,41,42,
43, 44,48, 49

130 FOR N=1 70 14

{40 READ X

{50 LET BiX)=-1

160 NEXT N

170 LET B425)=0

180 LODE OF IF 3F 3F 3F 3F 3F IF OF
00 20 30 38 38 38 38 38 30 20 00
190 DPOKE GRAPHIC,LLTN(180)

200 LET C$=CHRS (128) +CHRS {129)

210 REM #% PRINT SCREEN #1

220 PAPER BLUE

730 FOR N=1 70 7

240 FOR %=1 70 7

250 INK VELLOW

260 IF BULN-1IT)#0)=-1 THEN
BOTO 290

270 IF BUUN-1IET)+D) =D THEN
INK BLACK

280 PRINT 3 (XK10)#20, (N§ZO)+40

HE H
290 NEXT X
200 NEXT N

310 INK CYaN

120 FOR N=1 TO 7

33¢  PRINT @ 20, (N120) +dG;N; 4
L)+ 20, 40; N;

340 NEXT N

350 INK YELLODH

360 REM 8 MAIN GANE 11

370 PROC LLS

380 PRINT @ 3,225; Please enter your
aove °;

390 INPUT M$

400 IF LEN(M$){:2 THEN 607D 360
410 LET J=RSC(LEFTH{M$, 1})
F=ASC(RIGHTS (NS, 1))

420 IF 449 OR K<49 OR J255 OR K»33
THEN  6OTO 340

430 LET x=J-48,y=K-48

840 LET C{1}=0,C{2)=0,L(3)=0,0¢4)=0
450 PROC CHECK

440 IF Z=1 OR I=-2 THEN 6OTO 520
470 TF 1=0 OR 1=-3 THEN GOTO 300
4B0 PROC ALT

490 6070 440

500 PROC EHERT

510 6070 340

520 PROC FLASH(x,y,0

530 PROC FLAGH(a,b,6)

340 PROC FLASH(,q,0)

550 LET c=c-1,W=FALSE

566 FOR N=t TD 7

70 FOR %=1 70 &

389 IF BECEN~112T1+X)=1 AND
BOO(M-1187)+%¢t)t=]1 THEN LET M=TRUE
990 NEXT X

609 NEXT K

610 IF W=TRUE THEN EOTO 360

620 FOR N=1 T0 &

630 FOR X={ TO 7

640 iF BOOIN-1037)#X)=1 AND
Bi(N¥Tt+X)=1 THEN LET W=TRUE

630  NEXT i

660 NEXT N

670 IF W=FALSE THEK PROC END

480 &OTG 340

£90 REM ¥3 SYSTEMS PROCEDURES 31
700 DEFPROC CHECK

710 IF y(3 OR Cilj=-1 THEN GOTD 740
720 IF BiU4x-1)87)4y-2]1=0 AND
Bitin-1727)+y-11=1 THEN LET Cil}=l
T30 ELSE LET Lil)=0

TAG EF y»3 OR Ci2)=-1 THEN &0T0 77¢
750 IF BOL(x-1087) #y+2)=0 AND
Bit{x-11471+y+1)=1 THEN LET C(2}=1
760 ELSE LET L(2)=0

770 iF x<3 OR C{3l=-1 THEN &QTD BOG
780 IF BO{(x-1-2)8471+4v1=6 AND
B{Clx-1-1087)+y)=t THEN LET C(31=t
790 ELSE LET Ct3)=0

BOO IF %23 OR C(4)=-1 THEN GOTG B3O
B1G IF Bi{dx=-142137)+y1=0 AND
Ril({x-1+1)147)#y)=1 THEN LET C(4)=tl
820 ELSE LET Ci4r=0

B30 LET Z=CUi+C(214C{3)+C (4}

840 IF I=1 OR I=-2 £ND
Riile-1147)+yb=1 THEM &0TG B&O

850 ENDPROC

840 IF Cil)=1 THEN LET a=x,
h=y-2,f=x,0=y-1

870 IF Ci2)=1 THEN LET a=x,

b=y+2, f=x,g=y¢l

B8¢ IF C{3}=1 THEN LET a=x-Z,

b=y, f=x-1,g=y

B30 IF Cf4)=1 THEN LET a=x+2,

b=y, f=x+1,g=y

900 LET BE{x-1)87)4y) =0,
Bil{la-1)47i+bi=1,BLIEF-1)071+g)=0
710 ENDFROC

320 BEFPROC CLS

930 PRINT & 3,225;CHRS (300 ;CHR (30}
$40 VIU 1,6,2,1

%50 ENDPROC

960 DEFPROC CHEAT

§70 PROC ELS

960 PRINT & 3,225;"] dont allow
cheating round here '";

950 PAUSE 28000

1600 PROC CLS

1610 ENBPROC

1020 DEFPROC ALT

1630 LET €1 =-1,C(2)=-1,Li3i=-1,
Cigi=-1

1040 FROC CLS

1050 PRINT 9 3,225;"Which way 7%
CHR${31) ;"= left , R= right , U= up
. 0= down®;

1060 LET D4=bETH

1070 IF D$="L" OR D$="R" OR D$="U"
OR D$="D" THEN &GTO 1990

1080 6070 1040

1090 IF De=*L* THEK LET Cii)=l
1100 IF D$="R" THEN LET Ci2)=l
1110 IF D$="U* THER LET C(3}=1
1120 IF D$="0" THEN LET C{4)=]
1130 PROC CHELK

1140 ENDPROC

1150 DEFPROC END

{160 PROC CLS

1170 PRINT @ 3,223;'You were left
with ®;c;" peg”;

1180 IF c#1 THEN FRINT *s"

1190 PRINT & 2,235;"Do you want
aapther go (Y or N)77

1200 LET A$=BETY

121G 1F A$="Y" THEN RUN

1220 PROC £LS

1230 PRINT 9@ 3,225;"Be like that
then.*;

1240 NEM

1250 ENDPROC

1240 DEFPROC FLASHim,n,1}

1270 INK {i=0i%e

1280 FOR N=1 70 3

1290 PRINT 9 {nd103+20, (mA20)+40;
CH;

1300 FAUSE L1500

1310 PRINT & (n¥l01420, (mt20) +40;
1320 PAUSE 1500

1330 NEXT N

1340 INK 1

1350 PRINT @ (nil0)+20, {md20)+40;C8;
1340 ENDFROC

100 REM PATTERNS by € Cytera

110 PROTECT 0

120 RANDGOM

130 LET C=1

140 DI X{3},2435,V43), 0030, Wi3)
150 REPEAT

150 CLS

170 FOR =0 70 3

180 LET ViJi=RANL {4242
X{JY=RAND {258)

99 LET K{d)y=X1J} NOD 254

T4 =Xi3)+254

200 NEXT 4

210 FOR B=1 TO 0 STEP -
720 REPEAT

230 EQR J=0 70 3

280 LET Zid1=1 (314940
250 LET W(J)=ABS{1(J} MOD
512-258)  W{ 1 =W {0 ) - (N {d1=256)
240 NEXT 3

270 LET C={C NOD 7+1)%6
789 INK C

290 NOVE W(GI WL

300 DRAW K{(21,W(3)

310 UNTIL W(0)=X (0} AND Wil)=X(l}
AND W(2)=X(2) AND W{31=R(3}

320 NEXT &

330 UNTIL FALSE



XOR PLOTTING By Chris Cytera

Have you ever wondered how ten-line programs for the
BRC Microcomputer contaiming the statement GODL 3,1 manage
te produce extraordiparily complie: and beautiful gatterne?

The secret lies in spaething called exclusive-or plotting,
so | will start by sxplaining what this is.
When the Lyn: draws a line on the screes, anything

underneath that line is ‘pasted over’ and forgoties; the new
coleur is net combined in any way with the colour that
previcusly existed in 1ts place on the screen. It is
possible to produce a combination effect by the statement:-
PRGTECT 7-INK

after every INK statement. This achieves what 15 known as
ar-pictting, because the currest colour number iz 2ffective-
ly logically ored with the colosr underneath, However, this
effect is not particulariy spectacular because the OR
operation produces no cancellation: if you attespt to use 1t
to groduce  complicated patterns then vou will ead up with
@ screea centaiaing rather a lat of white.

The exclusive-ar operaticn when applied to binary
digits preduces & 17 if one of the twe pperands 15 a T
but produces & '0° of thev are both 17 or both "47, Ba, for
gianple, exciusive-oring €10 with 110 resuite 1n

017
1R 116
160
if vou are unsure agout binary nusbers, cee WILUR MEWS Issue

2, page 5,
If this operation is applied to the Lymx'c eight
screen colours, some pdd results occuri-
RED X0R BLUE  givec MAGENTRA
RED 10R YELLOW gives GREEN

KED YOR RED gives BLADK
MAGENTA 1OR CYAN  gives YELLOW
gtc

You car check these if wou wish by eiclusive-oring
ke hinary numbers of  each of the colours together, Dne
thing «hich you shoyld find 18 that asy colour exclusively-
ored with itsel! qives black,

The obyicus method of iapliesenting exclusive-or plot-
ting or the Lyme is to rewrite the routine which accesses
the screen so that it first reads the screen, exclusive-ors
witat 1t finds with what iz te be placed there ,and then
writes the result to the screen.

Unfortunstely, this does mot work. The reason is that
the Lvny's line drawing routine is not accurate enough; when
it draws a line, it pccasicrally plets two dobe in the same
place. Normsllvy this does not satter, but in exclusive-or
mode, the c=econd dot , being the same colowr, capcels out
the first, The result 15 a lipe with gaps ip 1t. Theretore
it 15 aisc necessary tp resrite the line drawing routine,

However, this opens up an cpportumty for opti-
sisation, as the normal iine drawing routine is not terribly
efticient, For evample, comsider a horizental line of eight
pixels long, with &ll the pixels op ape screes byte.
Noreally, the screen is agcessed eight times to drawm such a
line, which seess rather silly when it could be done in one
screen access with a massive incresse in speed. Alsg, the
sereen  address and bit pattern are calculated from scratch
for each pair of new screen co-ordinates, which is wasteful
as they can more guickly be calculated fros their previous
values. Finally, the standard screen access routine is
noreally called, which wastes time fiddling arcund with the

—

PAPER colour, The valee of PAPER is irrelevant when drawing
lines, =o the rew screen access routing ignores it,

The coaplete machine cede progras which accompiishes
all the above 15 located at 990G0H and occupies GI9AH bytes
of RAM, Relocation chould be np probles provided that all
lines reterring to the labels “pattern’ and 's¢reen’ are
changed 31,42,4E,7E,80,95,118:. Note that the code HUST he
tecated on a page houndary, and line B2 should be changed so
that the B register is loaded with the page nuaber.

¥her the code has been tvped ia, save il op casselts,
Then try it with:-

OPGKE k&253

POKE %5909
Trv drawing & few lines.
code again.

You are noW ready to try the desonstration programs
CARFET ard SGUARE DANCE. (To stcp the latter, press the
space har. The pattern car then be continued with '€ or 2
new one started with "84,

POFE %9909, 1 is used to set exclusive-or mode. To use
the rew line drawing routine in normel mads, type POKE
49999,0. Make this change to the sbove-menticned prograss
and notice how iaferiar the resulte are,

Tz desgnstrate the speed differences try the programs
with the weusi Tine drasing routine and the pes ane, Note
the differesczes in speed, especially for Rorizoatal and
rear-horizental lipes.

Many other beautiful

, £9904
] e
11 Hhen things are working. save the

patterns become possille when

exciusive-or plotting is available, Experiment as much as
you <an ~ even sisple srograes can produce spectacular
resuits,
CARFET {7 DRAW Z255,235-Y
100 DPOKE %o263,19908 186 NEXT V¥
114 FOKE &9909,¢ i%¢ FOR X=0 70 255

f PROTECT BLACK 200 IR X

2i0 HOVE X0

147 FOR ¥=0 T0 255 S0 DRAW 255-,233
129 INK Y 30 ONEXT ¥

L& HWOVE 4,Y _ 240 BOTO 4G
SRUARE DANCE

166 DPOKE k4243,4590A

110 PORE £5%69,1

120 PROGTECT BLACK

130 VDU Z,RLACK,4

140 LET P=128,8=1249

159 LET X=90,¥=0

160 LET w=RAND (10141, y=RAND(10)+}

174 LET C=RAND{T)+1

180 FEFEAT

190  REPEAT

21H INK C

210 MOVE P44, B+Y

220 DRAW P-Y,Q+Y

230 GRAW P-1,D0-¥

240 LRAW P+L,8-Y

250 DRAW P+Y, O+

260 LET {=X#x,Y=Y#y

270 IF ABS(XY127 THEN LET x=-u,X=)+x,[=RAND(7}+1
280 IF RES{Y):123 THEN LET y=-v, Y=Yy, C=RAND(T+]
299 UNTIL NOTEEY$=""

560 REPEAT

310 LET K$=KEY$

320 UNTIL K$="5" DR Ki="L"

330 UNTIL K$="5"

340 RN




a001 000 ink EQU 4b25B 0041 9944 ES PUSH HL 0O7R 99AC OF RRCA

(002 9500 protect EQU %4268 0042 9945 CBD99?  CALL pattern 0070 9940 JOOE IR NC,saseaddr
G003 §000 write EQU L8RS 0043 9948 El FOP HL 007D 994F iIncresent address
DO04 060 irredblu ERU k&9 0044 9944 nextdot DOTE 99AF CDFEYS CALL screen
DOOS 9400 ingreen EQU &70 0045 9949 70 LD A,H 00TF 9982 rvinc

D004 9900 ORG 49900 (1046 996A 19 ADD HL,DE (08¢ 99B2 OERC LD C, k80
4007 9900 B0402050 DEFR &80,%40,%20,850 (047 996R 09 EXY 0081 9984 DDZ3 INC 1X

0008 9904 08040201 DEFB B,4,2,! G048 994C 08 EX AF,AF (1082 9984 108! DINZ nextdot
0009 9909 dir DEFS | (049 9360 7C LD AH (083 9988 1812 IR end

G00R 9904 xor DEFS | 0048 994E 19 ADD HL,DE 0084 99EA Teft

G0GB 9308 or aw 0048 994F BC P H G0BS 99BA 97 RLCA

DOOL 990A 2A8842 LD HL, (L4268} ;70 004C 9970 ZHZE IR I,navertdisp 0086 99BE 3906 JR [, decaddr;Next
0000 990D €5 FUSH HL jSame byte byte left

0GOE 990F EDSB4S4Z LD DE, (L6245} ;FRON 004D 5972 D9 Ext Gna7 9980 saseaddr

O00F 9912 2400 LD H,0 004 9973 COFBYY  CALL screen (088 998D B1 R ¢

U010 9914 54 LD DH (104F 9974 D9 EXX G089 99BE 4F LD C,A

0011 9915 &F {OR & 0050 9977 DOO? ADD I¥,BC 00BA 993F 1048 DINT nextdot
0012 9916 £D52 SBC KL, DE 0031 9977 D9 EXY jNew pattern 0GBR 99C¢ 1809 JR end

0013 9918 17 RLA tor new address o080 9903 decaddr

G014 9919 320899 LD (dir),& jldir)=0 0052 9974 04 EX AF AF° ;Has 008D 99C3 COFA99  CALL screen
if right x-coord changed? GOBE 99L6 lvdec

Q015 994 EB EY DE.HL 4053 9978 AL CP H Q08F 99C6 OE( LD g,1

0014 991D 2A6462 LD HL, (kb264) 0054 997C JA0RST LD A, {dir) 0090 99C8 DDZR LEC 11

6017 9920 2E80 LD L,480 0055 997F 2011 IR NZ,hrdisp 691 99CA nest

o018 9927 09 EXY 0056 9981 New pattern after 0092 9904 109D DINI nextdot
G0N 9923 28562 LD HL, (&426R) vert but no horiz 0093 99CLC end

GO1A 9924 E5 FUSH HL 0057 9981 OF RRCA 0094 99CC :Dump last pattern
0018 9927 EDSR&762 LD DE, (%6247} 0058 9982 79 LD &,C (095 99CC COFBYY  CALL screen
001 9928 2600 LD H,0 ¢059 9983 3804 IR €;leftmost (0% 99CF Et FOF HL

001D 9920 54 LD D,H 0054 9985 i16et rightmost bit 0097 9900 7D LD AL

001 992E 7 OR A 0038 9985 CR2Y SLA T 0098 9901 326762 LD (k&Z4TI,A
001F §92F 012000 LB BC,37 00SC 9987 1802 JR endbit (099 9904 E| POP KL

0020 5937 EDS2 SR HL,BE 0050 998% lettmost G09A 9905 226562 LD (&AZ85),HL
0021 9934 3003 JR N, down 095E 9989 CEI9 SRL C 079R 9908 €9 RET

0922 9936 OIEOFF LD BC,-32 003F 798R endbit H09C 9919 pattern

10723 9939 down 0060 9988 Bl O0R C 009D 9909 L5 PUSH BC

0024 9939 EB EX DE,HL 0081 78C AT XOR C 00%E 99DA &F LD L,k

0025 993A 246662 LD HL, (46268) G062 998D 4F Lb L,4 009F 99DR 7C LD A.H

0026 9930 2E60 LD L, %80 0063 F9BE 1009 DINT nextdat 0040 99DC 2600 LD H,&

0027 993F 7A LD &,D 0064 7990 1838 IR end 0041 99DE 29 ADD HL,HL
0028 9940 B3 OR E 00635 9992 hrdisp 0042 990F 29 ADD HL,HL
(429 9941 19 EXt 0Gbs 9992 OF RRCA 00A3 99ET 29 ADD HL,KL
0028 9942 0401 LD B, 0047 9993 79 LD &,C (0A4 99EL 29 ADD HL, HL
0028 9944 83 OR E 0068 7994 3003 JR NEC,rightvert 0AS 99E2 29 ADD HL,HL
002C 9945 B2 0R D 0059 9996 jfave left and 00Ab F9ET 4F LD C,h

Gu2h 9946 2008 IR NI,line vertically 0DAT 99E4 OF RRCA

(62E 9948 9 EXX jSwitch to x (08 9996 07 RLCA 00RB 99E5 0F RACA

Q02F 9949 7C LD A, H (6B 9997 30F2 JR NC,endbit H0A% 99E4 OF RRCA

4030 994A D9 E4X iBack toy 006C 9999 182R IR lvdec (G0AA 99E7 EIF AND &1F

o031 9948 CDDFYY  CALL pattern 00sD 9998 rightvert GOAB 99E9 85 ADD AL

#0327 994€ 187C JR end 00SE 9998 OF RRCA OOAC Y9EA 6F LD L,A

(033 9950 line 0O04F 999C J0ED IR NC,endhit O0AD 99EB E35 PUSH HL

0074 9950 03 LEC B 0070 999E 1812 IR rvinc OOAE 99EC DIE1 POP 1%

0635 9951 CDS110  CALL %1051 0071 99A0 novertdisp jlipdate  0OAF 99EE 79 LD A,C

6034 9954 200B IR NI,11 bit pattern 00RO 99EF E607 AND 7

0037 9956 37 5CF 0072 9940 D9 EXY 00R1 99F1 &F LD C,A

0038 9957 12 B073 9941 o8 EX AF,AF7 0OH2 99F2 0499 LD B,499 ;B=High
0039 9357 CRIB RR B 0074 992 BE CP K 3% changed? byte of ORE

003A 9959 CDAAI0  CALL %1044 0075 97RI 2825 IR I,next ;No, do (B3 99F4 04 LD &, {BC)
0038 395C L5110 CALL %1081 next coerds 00B4 99F5 CI POP BC

003C 995F 28F IR 1,12 0076 993 JA0RYY LD A, {dir) O0BS S9FA 4F LD C,A

0030 9981 11 0077 9948 OF RRECA 00B4 99F7 €9 RET

GO3E 9941 D9 EXY jBet y 0078 93A7 79 LD A,C 60BY 99F8 screen

003F 9952 7C LD A,H 0079 9%AA J8GE IR C,left 0OBR 99FB 08 EX AF &F°
0040 9943 D9 EXX¥ ;Back to x 007A 994AC jHove right only 00BY 93F9 F3 FUSH AF



00BA 99FA 5
00ED 99FB D3
Q0RC 99FC ES
(0BD 99FD DDES
0O0BE F9FF EI
O0BF 9A00 1
QoCo 9R0Y Th
G0CY 9A02 2F
0gC2 9A03 SF
QOCT FA0A D3
GoC4 A0D IA6BAZ
QOCS 9408 OF
Q4CH FA07 3827
HOCT 9/0B JASBEZ
QOCH 9A0E OF
O0CT 9AOF 3802
DOCA A1 1600
OGCR 7413

6OCC 9A13 TA0999
00CD 9Als GF
DOCE F/17 300€
DOCF 9A19 010080
0ono 2A1C ES
0001 741D 09
0082 FAIE CD&RN
6003 3R21 71
0004 TAZ2 AR
00D 9423 57
00D6 7A24 EX
0aD7 YAZS

0008 7425 3EEH
00D 9R27 08
00DA A28 FE&T
00DB 9R24 014080

PUSH BC
PUSH DE
PUSH HL
PUSH TX

POP HL

Lp D,C

LD AT

CPL

LD E,A

PUSH DE

LD #, (protect!
RRCA

iR C,red

LD Ay tinkl
RRCA

IR C,bluewr
L 0,0
bluewr

LY A, fxor}
RRCA

JR NC,nobluexor
LD BC,&BO0G
PUSH HL

ADD HL,BL
CALL inredblu
LD A,L

Y0R D

LD D,A

POP HL
nabluexor

LD A, %E8

EX AF,AF
LD A, 453

LD BC,%B0C0

5T0P by A.C. Karsten

10 PROTECY 0
100 PRATECT ©
116 PROC UITLER

120 FROC TNPUT NAMEN

130 LET A=2,B=2

140 PROC PRINT NAMEN

150 REPEAT
{70 REPEAT

175 LET A=&+i

180 PROC WOVE(A,GREEN, 143)

190 LET Z=KEYN

220 UNTIL 130

230 IF A=B THEN LET 5=G+]
240 FROC SCORE(20.%)

250  REPEAT

251 LET B=R+l

260 FRGC MOVE!B,RED,203)

27 LET I=KEYN

Jo0  UNTIL 130

310 IF A=R THEN LET s=g+i
320 PROC SCORE(40,s)
336 UNTIL s=10 OR 5=10

140 PROTECT 0

350 VDU 1,1,2,7,24

360 1F 85=10 THEN PRINT @ 3,20;A%;
370 IF s=10 THEN PRINT @ 3,40;B¢;

380 VoU 25

38¢ FOR I=100 TO 1000 STEP 10

400  BEEP I,10,63

410 NEXT 1

QuhC 9A2D CDBAOA
O0BD 9A30 DX
OUDE 9R31 DS
(ODF 9A32

O0ED 9A32 3A6362
GOEL 9A3S CBAF
Q0E2 9437 2024
00E3 9ATF 3AGB&2
Q0ES FAIC CUBAF
QUES FA3E 2002
QUG FA40 1600
GOE7 9A42

O0ER 9R42 JAOSTT
OOET 9A43 GF
00ER 9A44 J00C
O0ER 9448 ES
OOEC FA47 010400
O0ED TA4C 0%
QQEE 944D CDo%00
QOEF 9A50 7D
DOFG FASL AR
00F1 9A52 §7
00FZ 9453 EI
(0F3 9R54

00F4 9A34 3EEB
00Fs 9R36 08
00FS 9AST 3E63
(OFT 9ASY O100CC
(F8 7ASC CORAOR
GOFY R3F

GOFR ASF D1
GOFB %R60 JABBS2
(OFC FR6T ERST
GOFD FR&D 2026

420 TEXT

CALL write
PGP DE

PUSH DE

red

LD &, {protect)
BIT 1,4

JR NI,green
LD A, Link)
BIT 1,4

JR NI,redwr
LB D,0
redwr

LD A, {xor)
RRCA

IR NC,noredxor
PUSH HL

LD RC,&ECH00
ALD HL,BE
CALL inredblu
LD AL

10R D

LD D.A

FOP HL
noredsor

LD A, LED

EY AF,AF°

LD A, k43

LT BC,&C400
CALL write
green

POP OE

LD &, tprotect)
RIT 2,4

JR NI,exit

430 INPUT "Ancther game Y/K';d$
440 TF J$="N" THEN END

431 PRINT

450 INPUT "Same plavers Y/N "; %
460 IF Js="Y" THEN GOTG (3¢

470 ELSE GETO 12¢

480 DEFPROC HOVEta,l, ¥}

450 PROTECT BLUE

491 IF a=3% THEN PRGC EINDE

500 IKK 1

Ji0 PRINT @ atd+d,¥;' %

520 EMDPROC

330 DEFPROC SCORE(P,e)

340 PROTECT 0
550 INK BLEE
abd VDU 24

370 IF A=R THEN PRINT @ 5C.P;ey

589 VBU 25
390 PAUSE 10000
604 ENDPRAC

#1¢ DEFPROC UITLEE

620 CLS

A30 PRINT CHRS(24);"5TOP THE BLOCKS®;

CHR# (251 ;CHR$ (31} ; CHRE (31};CHR%(Z1)
640 PRINT "You aust iry to stop your

soving block®

650 PRINT "ABOVE/UNDER your opponents

block®

580 PRINT "Your block has the saame colour

as your namse"
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OOFE TA47 JADRA2
GOFF 9A&A CES7
0102 44C 2002
0101 9A6E 1400
0102 9a70

0103 7470 JR0999
(104 9A73 OF
0103 9A74 300C
(106 9A74 ED
0167 477 GL00EQ
0108 FA7A 09
0109 9ATE CTOTOCO
0104 947E 70
010R FATF A4
ploC 9AB0 57
0100 9A81 Et
O10F 9462

a16F §A82 JEEA
B110 9484 08
0111 7485 IE45
0112 9487 012000
117 9484 CORAGH
D114 98D

(115 948D E!
Q146 9ABE D1
(117 R48F £
¢[1B 9ARD F1
0117 9A%1 08
D1R 9A92 T9
G118 9R%3

(140 9893

(11D 9A%1 210499
HiIE A5 226342
OtLF 9R99 L%

LD A, tink)
BIT 2,4

JR NZ,greenwr
il 00
qreenwr

Ld A, txor)
RRCA

JR NC,nogreenxor
PUSH KL

LD BC,&CO00
ADD HL,RC
CALL ingreen
LD A,L

Y0R §

LD D,A

POP HL
nogreenxzor

LD A,4E4

EX AF AF

LD A, %465

LD RC,&C000
CALL write
pxit

POP HL

POP BE

POP HC

POP RF

EX AF,RF*
RET
init

ENT

LD HL,draw
LD (%6263 HL
RET

472 PRINT "The one who does 1 stops

right wins"

471 PRINT "Both players can use any key®
§90 PRINT CHRS{31);CHRS (31);CHR&(94);CER
§{127)3* TON KARSTEN 19 JANURRY 1984°

490 ENEPROC

700 DEFPROC INPUT NAMEN

710 PRINT

720 TNPUT "First players name ";A%

130 PRINT

740 INPUT "Second players naae ";BY

750 ENDPROC

760 DEFPROC PRINT NAMEN

0 0L8

780 PROTELT ¢
79¢ INK GREEN
BOG VDU 24

810 PRINT @ 3,20;R%;

820 INK RED

830 PRINT 3 3,40;B%;

B4o VDY 25
830 LET 5=0,5=0

540 PROC MOVE(A,GREEN, 163)
B70 PROC MOVE(B,RED, 2051

B3 ENDPROC

8%) DEFFROC EINDE

900 IF A=39 THEN LET A=0,a=0
901 IF B=39 THEN LET B=0,a=0
910 PRINT 3 393343,Y;" %3

920 ENDPROC



Machine Code For Beginners
Part 4

It has ben pointed out to me that the the explanation
ot Assesbler Lanquage in part 3 was & little ais-leading, I
stated that conceptually there are four fields. These are
LABEL, OFCODE, OPERAND and COMMENT. The example was:-

START LD HL,D jzero the HL register pair

[ then stated that you would be sble to find other
szamples 1 the rest of the magaztne. This was slightly
mis-leading hecause 1n the explanation | was talking about

INPLUT GSTATEMENTS to an AGREMBLER whereas the exaaples
publiched would ke oqutput frae an asseabler. Output has
three extra columns, These are the assembly address, the

qenerated maching
might tvps ini-
LD L,E80 jset C register
and the output might look like:-
20GC NERD Q230
In this exasple “800C?

coce and source code line nusber. Se you

L} L, €80 ;set [ register

iz the address where the
gachine code was asceabled, '0E8QT iz the actual machine
code whick will lcad the C register with 80 and "0Z30° is
the Line number. The tabel field 15 blank, themn comes the
aprode and operand (LD C,£801 and fipally there 15 the
comment field.

Are assembler  listings any good to you if vou den't
have an assesbler® As long ac you know which part is the
pachine code and where it has to be asseebled vou can enter
it by using the Monitor M comsand. A5 an exasple consider
the follewing program which sets the INK colour,

The input
CRE  £8000
INK  EGU £4258
WRITE EBU 7
LD A BHETE
LD LIKK) A
RET

The output
BoGd Goig ORG  £ROGO
800D 6258 G023 INK  ERU f423R
8OO0 Bo07 003G WHITE &b 7
ao0no 3EQT 4049 LD A, WHITE
Bo02 II5BS2 G050 LD (iNKD A
800% L9 d0a0 RET
The firct thing to note i5 that lines 20 and 30

generate values in the machine code colums (ie A25R and
0007}, These values are however all gencrated at the origin
{3000H) and hence don’t count as machine code. The first
opcede is in fact the "3E free LD AWHITE'. So if you
wanted to enter this code using the Monitor M comand you
aould type the following:-

HMON [returnl
183000 [return)
BGOD (xx* 3E 07 32 5B &2 U9 [return]

Where ‘xx” stapds for the eristing data at lecation
§000H, 1 hope that will help you to use the asseabler
listings published in NILUG NEMS. Now for some more theory.
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RESTARTS
hen I first started playing with aicro-computers,
sole  four years a2go, sackines where coming anto the market

with saall asounte of RAM, typically 4 or SK. Some even had
only 1K of RAN. A 18K mathine was considered to be guite a
large machine. Since memory was eypensive and in short
supply mifro-processor gesigaers gave their products in-
structions which would save seacry. The I%0 is no exception.
The RESTARTS are cne byte call instructions inoreal calls
reguire 2 or 31, They allaw the proorar designer to make
calls tp eight specified lecations in aemory, 5o if you were
to gut very cosmenly called routires at these places you
could save guite a few bytes of asacr.,

RESTARTS

! et pmmmm———— +

iAddress i Dpoode) assepklers
e e s e +
oL anhgH o CY 0 RET O
§ b Hemmeis i otz +
(31 DOGBH ¢ CF G RST R
i otemmm—— dmrire Footrmmesnenan +
P14 0OLOH + D7 1 RST 101
I S e o A mm———— +
L 001BH ! DF 1 RST {3,
R e Fommmm e +
P od o G020 L ET 0 BST 20
I e oo ety t
vor @ GOZBH © EF ) RRT I8
I e pomme Fommm +
V5 ) UaTeH L F7 ¢ RBT 30 )
| 5 hommomee o pemmmmne—— +
b1 UG38H ¢ FF 1 FET 28
i e frmmmmmmmm +

Aithough you can’t use these instructicns for gen-

eral purpose calls they are very useful, 1% ic normal to use
them faor calling routines which are talled very often. Ly
BASIC already uses the Restaris. Unfortunately oslv three of
the restarts are of such use to the machine code prograsaer.

RET B
RET 8 will outpet the AGCID character in the A

register, For exaaple 56H 1z the ASCII far the pnaracter P
If vou load the A register with 504 then yse RST B the P
will appear or tne screen.

#10 CODE 3& 5@ CF C9

SCALL LCTNGLO [returen)

P

R5T I

RST 30 jupps te the TRAP routine. This routine saves
all the current registers, gisplays thea and ther is ready
to accept wmonitor comsands. This is how the aonitor BREAK-
POINT command works. Wher vyou set a breakpoint at a
particular address the byte is saved and replaced by F7 (RST
101,

RST 3

RST 38 jusps to 4297H, At &297H you will find a jusp
to print the message "NOT YEY IMPLEMENTER'. GSince RST 14
jumps toc a RAM vector it is possible to use this restart. If
you had & particular routine which was called very often in
your progras it may pay you to reset the RAN vector and use
RST 38 instead of & CALL instruction.



LOGICAL INSTRUCTIONS

There are three asin logical instructiors. These are
AND, OR and XOR. Refore 1 disruss these instructions I want
to sske a point about bad English. ! recestly sae 3 sigm
which said:-

PRIVATE FROFPERTY
NO PAREINMG AND
TURNING

Now 1 ENCW what it means but 1 2isc know what it
says, itz OK 1+ [ park there, Its 0K i [ turpg there but
thee don't want me parking AND tursing. [ an sure thet it
ghauid have satd “no parkiag or turming’.

Net so long agp it was ay nephes’s hirthday, Since he
15 aaly 3 1 gave him a bottle of pep and gave sose mongy  to
2y sister for his. Would he thank me? no, Scomy sister said
*either you thask Uncle Robert or wou dor™t have the dizzy’,
Although he eventualiy tharked me as I was leaving [ eonder
whetker my sister would have carried out her
doubt it

The poirt is that we use English in & rather slack
panner, [t doesn’t sees to matier to uc humars, Ue zeen bg
urderstand what is meant even if 1t 15 said :incorrectly. G
the other hand the 180 :s abeoiitelv precize in its use of
1is Epglich words, They mesr aps thing ang cne thiag only.

threst - |

AMD

=1

The ARD gnztruction perfora:z a bitwics copparisos
betweer the A regicter and the cther cperznd! e apcthe
register, RA® lotaticn or data’, I° hoth bits are | then the

result i5 a §, Othersise *he rpoult ;e 5 0. Copsider ASH AND

I

Fi.,
ATH de 1010 2130 sn Binary
RND FOH I I
foH R
The AKD 1nztractiac zan be used to mask out selectad
bitz. The BEEF rccasang eqpects the vnlupe in the range of @

to &%, In actusl fact oo gzw guve asy voluse you fike, The
reasan 1s that the «-iume 15 AND=d with IFH which happens to
be &3 decinal, Pf wo¢ look &t what happens when you BN 25
{maximum B-Bit sugser itk IFH you will see why you can set
ary velume was libe.

FES 48 20il 1IHD dr kinary
cNDOTRH O it il
piz EUSSER b
The TFH acte 3¢ 2 mask and prevents a number larger

thar &2 being sent ta the ssund gutput circuitry.

or
The OR insiructions is similar to the AND instract-
ton. It performs 2 bitwise comparisen between the A register
and the operand. I one of the bits iz a 1 ther the resuit
15 a |, Otherwise the result is a 0. Consider ASH AND FOH.
ASH is 1018 9101 1p binary
OR FOH 1 0000

Fof L it
Uzlike the AND instruction the OR ipstruction can ke
used to force the inclusion of set bits ip the result. If
you haye an 8-bit value and you wish to ensure that a
particular it is set you simply OF the original value with
a bit pattern that has the appropriate bit set. Sugpose you
want to eacure that bit 3 ic set in & number which ifor

exaaple) pight be 77H. Thic is achieved by ORing 77H with
(B4, In binary it looks 1ike:-
IR s St 41D in bipary

O &M 8000 1000
TFH a5l 1t
4z vau can see hit 3 dic now set oand it wil) be set

regardlese of the origisal number,
All the logicel instructicss set the zero flag if the

test for zero. Consider a small progras to print & string
of test,

BadY aaly ORE £H20D
BOHGO H00D 4020 CR EQU  £0D
8000 0008 G030 NULL  ERU 2
8004 210986 0050 LD HL,TEYT-
8033 23 Qoalr LOOF  INC HL
2044 JE 1045 L A, (HED
8095 BZ? (o7 OF & ;Tect for zerc
8006 L8 D4ad REl 1
ROO7 CF (090 RST @
8008 18F9 {1 JF  LODP
BOOA 54434953 0110 TEXT  DEFM /THIR IS & MESSABE/
0495320
4204045
3534147
45
Biain 0h00 Q2 DEFB TR HULL

I+ you tvpe this 1m at BOOOH using the ¥ command and
CALL %3000 [returnl vow will cee the aessage priated on
SCreer,

The routine works a5 tollows, Firstly the HL register
pair is pointed to the bvte befere the start of the message.
Then we enter 3 loop to display the characters, The HL
register pair Is ircresented and the & reqister ic loaded
with what the L register pair is painting to. Bv oriag 4
with itself the rero flag will be set if the contenis of the
G register are zera. If the zera flag ic set the routine is
eraed. Otherwise characters Lo be grinted are displayed by
the 85T § routine, The lagp then cantinues until
character at the end of tne sessage (e NULLG 15 found.

then
yaur

the

XOR

X0F  stands for eiclusive OR and aay he considersd as
at estenzion of the normal OR, In the noraal GF  instruckion
it zither &if was a ! then the resylt 15 a i, Henre if both
bits are ! the result ve 1, ¥ith the evclusive OR 1f bhoth
bits are i then the resclt 1e a 4.

AEH 1= 10101610 in bipsry
FoH S B

L B 13 0 B

1R

Thers i3 ope X0R instructien which is used very
often, It is "IBR A'. The A register is exclusively ored
#ith i1tself. This has the effect of setting A to zern, You
cowld use LD A0 but this takes two bytes instead of the
one far XOR &, Furthermore ¥OR A cets the zero flag whereass
LI A0 does pot,
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LOGICAL INGTRUCTIONS

T e e e +
i SQURCE !
S e e e it it St bt fettin St

PATETE LD E KL MHDI data |
. e et SESTEEEN EERE EEEES SEEEEE)
TANG) A7) A0V ALY AR2D AZI A4L ASY AA ) Eben o
e T e e et T S
\DR | BTV BOL BLY B2Y B3D B4S BSI B& | Fémn i
T e e e e e
(X0RY AFY A8 RRY AAL AED RCY ADY RE | EEnn !

R e S T e e 1

BIT MANIPULATION

#z well as being able to manipulate bits indirectly
with the jogical instructions the IBO provides imstructices
which persit direct sanipuiation and testimg. These are SET,
RESET apd BIT. SET allows vou to specify that & particelar
bit be zet to a |, REGET allows wvou to reset a bit {ie make
it = zeroi. BIT allows you te test a bit. If the kit is zerp
tren the zero flag wiil be set. Copsequently vou can use the
BIT ipstruction to control the flow of a prograe,

The ESCAFE key is connected te bit & of port OQ0BOH.
if vou cet up a loop to test bit & of this port wyou can
deteci whern the ESEAPE key has been pressed.

You can enter the code via the N comaand or put it in
a CODE line,

b0 CODE 91 BG 00 ED 78 CR 77 Zu FA 09 [return]
CALL LCTNHbiTreturn]

Once wyou call the routine the Lyny will "hang® until
the ESCAPE iev is pressed. Try changing the progrze to test
for a giéfereat key. After that trv testing for two keys to
ke pressed at the same tise,

We have already met cne way of ensuring that certain
bits are pat set when we talked about the BEEP cossand,
Anather way would be to use the RES ipstruction, Hemce the
tirst part of the BEEP rosesnd could have looked like the
following;:-

BEEP RES 7,4
RES &,A

The SET instructior is used in the fcilowing progras,
lerg it loaded to location F000H. Thes Bit | of the byte
pointed to by the HL regicter pair is set. After vou have
rur the pragram exasine the contents of location 900GH fuse
PEEK in BASIL or the Moritor M command!.

G010 GrRG BOGGH
0iB200  00ED LY

BC, 00BOH

Boae G010 OR6 BO0OH
80g0 210090 Q020 L HL,9000H
BHLT AF B30 R &

g4 77 0645 LT iHL: A
8GOS CHOE Das0 SET 1, fHL)
807 £9 UL PET

aua3 EL78 G030 LODF  IN A, (€} (READ PORT 04BOH

quas CR7T 0940 BIT &,k :TEST BIT &

007 ZOFA G050 JR NI,LOCP ;ESCAPE?

g06% 9 0048 RET RETURM IF IT HAg zlwavs ends up

EIT MANIFULATION AND TEST

BRIT INSTRUCTIONS
e e e e e e
thitb AL BLC D YE Y H L L HIRLY
D e e e e S
L 4 1 0By CB: CBY £8Y CB8Y CAY CB: 0B ¢
VAT A0 ALY 421 430 447 451 46 ¢
D B et St EE SR R R RS
!1 i (B CBI CB! CH: C8) £8: CAI CH S
i 4F) 4B1 4% 447 4B AC: 40 4E
T e St S e e e T
{ £ 1 CB) CBi CBI CH: Cai C8i £8: L8 5
P1a71 500 By 821 33 340 &3) Sh 3
D e T |
{34 {8 CBy C8 LY LAY CBICAY CB
i1 3Fy 581 39 3At 5B SC) SO0 5E |
T T T e i e
i 4 | CHY C81 CBY €Al £8! £8) €8B! £8 1
boob AT G0Y A1F b21 B3 64) 45T 68
B e e T S
v 3+ CB C8: T&: {8 CB CH: CRBI C8 1
b4 BFi aBl 490 &F) BB GEY A0V &E )
B e e e e e
& { CBI £A) CBY €% £8: L& 8 C8 |
P TRY PO Ty TR0 730 74% 781 Th
s falt e S e e
v 7 1 CH) CR) C8! CBY CBi CRH: C8) L8 |
b} TR 7BY 794 AL 7RI IC) DG OJE

T e B B B e a4

INSTRUCTIONS

SET INSTRUCTIONS

e S e e T e S
ity A B C BT ETH L LN
s e e B e e
{0 ) CBY C8Y L8) T4 L8l CBI CAY €8 !
! L L7 Lo €10 C21 €31 C41 CS) C4 |
e e T B e B e It
y 1 1 CBi CA) T8) CBi CB! €8I CA: C8
v+ CF: CRY CRY CAY CBY CCH CHYLE S
T S D e
1 24 CBI CBI CB: £8) CA: €8, CA: LB
VoL D70 BN B DZE DAY DAY D5 D6
T s Lo T R ST IS D S
v 3¢ CBY £8) C8! CB) €81 CRHI CB: CB
i 4 DE! DRI DR: DAY DBy DCy DD DE °
e e B S it St 3
i 4 i U8 CA: CBI LBi CBY C8Y CB) 8 |
iV E7V EOY BNV E2Y EJV EAY EDS EH
D s Tt B e et St
v 9+ CB) C3) C8Y €85 Cbi CB: C8! B
v 4 EFI E8: £91 EAY EBY ECY EDJ EE !
e e e e e S
: & ¢ CBI CAY £8) CAy C8: L8B! CB: CB 1
Vo1 FRYFOI FLL F2) F3) F4Y P53l F6 )
e B e e A (et
174 CB) CBI CBY £8! CR} C8) CAI CH
i 1 FFl FBI F9! FAL FBI FCY FDY FE ¢
e e S e O
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Eight-Bit Subtractian
Eight-bit subtraction takes place between the A reg-
ister and another register,RAM iocation or data. The result

the A register. Bimary cubtraction iz

RESET INSTRUCTIONS
e
Wit AT BIC DT E DR L ML
B e T Sewy
¢ 01 RS CBY C8) £B) CBY CHt £8) 08 )
v 1 B7) 80) BE) 82 83 BA! 834 88
e e T R e e
L1 C8i C8) CA) CBy €B: CBY CEL £8 1
i | BF) BEi BYi RA! BR: BC! 80 BE |
e e T B
2 5 €8: CH: £8y OBy TE) CE) LBV CB
P97 300 91 32 910 G40 350 9b
e e S e e
V3V CBY G8) £8 [8: {RY By C8) L3
v 4 BF) 98! 891 98 9R: 9T 9DV 9E |
R I e L TERE ENE s St |
v 4 5 CBi CBY CBI CB: £8: CBY CB. €A ¢
PATE RO ALY AZY AT) A4 ARSI RS L
e e e T e ]
{ § ! CBI CAHI CB8i €B! CBI CB! CABI L8 3
| AF1 RB! AY! ARL ABI ALC: AD} AE
e e e B . it il S
1 4 1 0B 08 C8y C81 CBY C3) €8) €8 ¢
v 1 B8I Boi Bil EZY B3I B4 B3V BS
e S B Lt RS SRR
' 7| CB: CRi CBI (83 C8) CB: CH: CB |
! 1 BF: BH: B9) BA! BB: BC! BD) BE |
e e B e e e



quite simple since you anly have to deal with 0s,1s and 2s.
Consider the example ASH subtract 73H. If you can resember
that AH is ten (decimal) vyou should be able ta see that the
result is 32H (10-7 and 5-3). In binary the sum looks like
this;:-
ASH is 1040 0101 in binary
SUBR 73H 0111 0011

=== ARSE S

320 0011 0010
Starting at the right-hand side we have 1-1 which is
0, Then 0-1 which can’t be done so vou borrow THO (remember
its binary). Now we have 2-1=1. In the third coluan we have
-0 but you must resesber that we had to borrow | previously
5o the sus now becomes 1-1=0. Lastly for the nibble we have
0-0=0. The second nibble is done in a similar way
I can hear you say that 1°ve cheated. What happens
with exasples like 22H - 77H? The answer is quite simple.
You perform the subtraction exactly as before but when you
get to the last bits (bits 7) the borrow that you need to
sake sets the carry flag to indicate that a borrow has taken
place (1e in effect the result 1s negative)
22H iz 0010 0010 1n hinary
SUB TTH DML oOfLL

ABH 1010 1011 and the carry flag will be set.

It is easy to see the results of various subtractions
by using a sisple CODE routing:

10 CODE AF 3E xx 0& yy 90 F7 [return]

EALL LCTN(10) [returnl

The #x wvalue is loaded into the A register (opcode
3E) and the yy value is loaded into the B register {oprade
04). The opcode 90 subtracts the B register from the A
register and puts the result in the A register. The F7

opcode is a restart which will call the Monitor and display

the registers and flags. The registers are as follows:-

AF HL DE BC

AF* HLY DE* BC* 1X I¥ SP PC
Under the registers cose the flags. There are eight bits to
the F register {ie as normall but only six bits are used. So
far 1 have only told you about the carry and the zero flags.
These are located as follaows:i-

Tl el
If the flags are set then you will be given a Cor a1 as
appropriate. If the flag is not set a dot {.} is displayed.
SUBTRACT WITH CARRY

There is a second subtraction operatipn known as
SURTRACT WITH CARRY (SBC). This is very similar to the
subtract instruction except that the carry flag is involved.
The siaplest way to consider this instruction is to imagine
that the carry $lag is subtracted from the result of a
noraal subtraction operation. Since the carry flag can
gither be a 1| or a zero there will only be a difference in
the result if the carry flag is set. Lets try some exzaples.
Try 554 - 42H with the carry flag set (ie 1.

55H 15 0101 0101

SBC 424 0100 0010

13 0001 0011

subtract carry |1 1
12 0001 G010

fs already noted if the carry flag were zerp them it

wouldn’t affect the result.
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COMPARE
It is convenient to put the COMPARE instruction in
here. Itz operation is the came as a normal subtraction
except the A register resains unaltered ie a dumay sub-
traction is perforsed. The flags take the results of a
norsal subtraction. The compare instruction is used to test
one B-hit value against another. There can be three results
1. The argusent is smaller than the & register.
In thie case the zero flag and the carry 4lag
will not be set.
2. The argqusent is equal to the A register.
In this case the zero flag will be set
hecause the result of the dummy subtraction
15 Zera.
3. The argument ic larger than the A register.
In this case the carry flag will be set
because a carry was necessary to enable
the subtraction to be performed.
You can try the various combinations with the follow-
ing little progras.
10 CODE 3E #x 0& yy BB F7lreturn]l
CALL LCTNI10) Lreturn]

By loading different values into the A register (xx

value! and the B register (yy valuel you can examine the
effects of the cosparison on the zero and carry registers,

+ : -t

] SOURCE :

B s e SRS e .

PATR IO VDY E VH L TAHLYY data |}
=t b gt} +
1SUBE 373 901 911 920 931 941 95) 96 ! D6 nni
e + + + < + + e +

_ISBC: 9F: 98} 99 9A; 9B} 9Ci 90! 9E i DE nm:
e B e
ACP | BF: BB B9) BA) BRI BC: BDY BE | FE nmi
B e et S e B e 4

Sixteen—Bit Subtraction

Sixteen-hit subtraction is done between the HL reg-
ister pair and another register pair. The result ends up in
the HL register pair. There is no normal subtraction only
the subtract with carry operation. For this reason it is
very common to see YOR A, OR A or AND A before the
subtraction since these operations reset the carry flag.

pommm e mm e +

i SOURCE
i et T

v BC § DE | HL 3

dmmmmmm e B it Sl S
{Subtract with | ED | ED § ED |
ycarry *SBC® V42 4 52 1 42
E - + + +o——mt

You can use the following program to experisent with
the 14-bit subtraction opcodes. Load different values into
HL and DE to examine the results. As with the B-bit
subtractions the zere and the carry flags will be set
according to the result.

8000 0010 ORG BOOOH
8000 210010 0020 LD HL,1000H
BOOF 110003 0030 LD  DE,300H
8006 AF 0040 1R A
8007 EDS2 0050 SBC HL,DE

- B0O% F7 0060 RST 30K



QUAZAR COMPUTING.

Siege Attack ... .. £ 5.95
Puzzle Pack .. .. .. . ...£ 595
TheWorm ... ..£595
Labyrinth .BE475
Chancellor ... T S e o ML BT o 1
Reversals. ..o L B 4TE
SPACE TrekK. .ot By B8
(R o) ) QR p et O IR L 5
MikciRight Blitz2 =28 0 so el el 45T
GEM SOFTWARE

MonsterMine.._._..____._ .. £ 7895
poel, R T Tt el R a1
Sulfan'sMazet. & - o fTE5
GempackilVe e ~.B795
Oh Mummy! . £ 795
GamaspaclliSEnl £ 785
SpannerMan..... ... ... . ..E 795
LEVEL 9 COMPUTING.

Colossal Adventure........ . £ 9.90
Adventure Quest ... ... _...........£8990
Dungeon Adventure ... £ 9:90
Snowball ... - n o=l 980
Compass (Compression Assembler) ... ... .. ..£15.00
ABERSOFT.

Mazeman ... ... £ 495
LYNXMAN.

Norlon: InVaders. . 2o m ot Y, e B EO0

NILUG members 10% discount - quote mem. No.
QUAZAR COMPUTING DEPT. N.
29 WESTERN ROAD, NEWICK, EAST SUSSEX, BN8 4LE.
overseas - add 10%

LYNX 48/96K SOFTWARE LYNx MACHINE CODE __f*

PROGRAMS

“ROADER" £5.95

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

“CODER" £7.50

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

AND FROM ANDREW GOSLING “TOEDER” £5.95

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

SEND CHEQUE OR P.O, TO:-

FL SOFTWARE,

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

=t
AR R AR

% FOR THE

- NEW! -GAMES PACK wnynx 48/96

Includes as follows :

MATCHSTICKS : a stimulating variation of Nim.
SQUASH : bat the ball against the walls.
MASTERMIND : crack the computers secret
code.

LUNARLANDER : land your craft on safe terrain.
* GUIDED MISSILE : swallow the pills of the
labyrinth before the missile hits you
WORDGAMES : create wordsquares with your
or the computer’s vocabulary.

£5 cheque or P.O. to: M. G. Williams

DEALER ENQUIRIES g S i
|_WELCOMED.

ZEN

EDITOR ® ASSEMBLER @ DEBUGGER

A COMPLETE PACKAGE FOR WRITING &
DEBUGGING Z80 MACHINE CODE
PROGRAMS ON THE LYNX C/W MANUAL
LYNX CASSETTE (NILUG PRICE) £17.50
LYNX DOS £27.50

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

542 6PR.

STATE LYNX DOS OR LYNX CASSETTE
QUOTE YOUR MEMBERSHIP NUMBER

London W4 4QP.

UNIQUE DATA STAND AND DATA CARDS

THE DATA STAND HAS BEEN DESIGNED TO HELP TN TYPING THE PROGRAMS FROM/PUBLISHED
MATERTAL AND LS MADE PROM ONE PIECE OF ACRYLIC PLASTIC. T CAN BE USED EITHER
OVFER THE 1YV OR TO ONE S1DE WITHOUT TIPPING OVER WiTHA MAGAZINE PLACEDON IT.
THERE ARE 3 DATA\CARDS SUFPLIED WITH THE STAND AS POLLOWS:-

CARD Y PROVIDES THE, USERWITH ALLTHE NATA'ON THE KEYBOARD,i.e. ALL ASCLI CODRN
AND STHGLE. KEY ENTRY COMANDS.

CARDZ SHOWS THE JTDDEN! KEYBOARD \NDER CONTROL | MODE, § . .WHERE ALL THE LN
CRAPHICS ARE AND HOM TO ACCESS USER DEFINED CHARACTERS DIRECTLY WHILST
REMAINING /[N THE. ALPHA MODE.IT ]S PRINTED IN RED FOR EASE [IF USE.

CARDS 1S OF GENERAL USE,FOR EASY. CONVERSION TOBINARY ,HEX, UR DECIMAL, ALL CARDS
HAVE A BLANK KEYBOARD PRINTED O THE REVENSE AND ARE LAMINATED FUR EASY
CLERRING.

A FILLY DESCRIPTIVE LEAFLET 1S AVAITLABLE ON REQUEST,SEND A SAE,
[MTA STAND + DATA CARDS £8.80 IMTA CARDS ONLY £3.00

FEHiF’HEHH
PRODUCTS

209 KENTON LANE. KENTON, MIDDX
Telephone D1-907 3408

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

Vorlan?

VORLON INVADERS by LYNXNAN Price £5.00
(102 Discount for NILUG members)
270, Tithe Pit Shaw Lane,
Warlingham, Surrey, CR2 9AQ.
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