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The purpose of MICR0-80 is to publish software and other information to help you get the most from 
your TRS-80, System 80 or Video Genie and their peripherals. MICR0-80 is in no way connected with 
either the Tandy or Dick Smith organisations. 

** WE WILL PAY YOU TO PUJLISH YOUR PROGRAMS ** 
Most of the information we publish is provided by our readers, to whom we pay royalties. An 
application form containing full details of how you can use your TRS-80 or System 80 to earn some 
extra income is included in every issue. 

** CONTENT ** 
Each month we publish at least one applications program in Level I BASIC, one in Level II BASIC and 
one in DISK BASIC (or disk compatible Level II). We also publish Utilit y  programs in Level II 
BASIC and Machine Language. At least every second issue has an article on hardware modifications 
or a constructional article for a useful peripheral. In addition, we run articles on programming 
techniques both in Assembly Language and BASIC and we print letters to the Editor and new product 
reviews. 

** COPYRIGHT ** 
All the material published in this magazine is under copyright. That means that you must not copy 
it, except for your own use. This applies to photocopying the magazine itself or making copies of 
programs on tape or disk. 

** LIABILITY ** 
The programs and other articles in MICR0-80 are published in good faith and we do our utmost to 
ensure that they function as described. However, no liability can be accepted for the failure of 
any program or other article to f�nction satisfactorily or for any consequential damages arising 
from their use for any purpose whatsoever. 
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***SOFTWARE LIBRARY, VALUED AT OVER $100- FREE!!!*** 

MICR0-80 has developed a new Library of Software consisting of 7 programs and a comprehensive user manual. The 
Software Library, on cassette, will be sent FREE to every new subscriber and to every subscriber who renews his sub
scription for another 12 months. Disk subscribers will receive their Software Library on a diskette. The new Software 
Library contains the following Level II/Disk Programs. All programs will also operate on the Model III. 

Level I in Level II Poker 

Convert your Level II TR�-80 or System 80 to operate as Play poker against your computer, complete with realistic 
a Level I machine. Opens a whole new library of software graphics. 
for your use. 

Copier 
Copies Level II System tapes, irrespective of where they 
load in memory. Copes with multiple ORG programs. 

Z80 MON 
A low memory, machine language monitor which enables 
you to set break points, edit memor:y, punch system 
tapes, etc ... 

Cube 
An ingenious representation of the popular Rubick's 
cube game for Disk users. 

Improved Household Accounts 
Varsion 3.0 of this useful program. One or two bugs 
removed and easier data entry. This program is powerful 
enough to be used by a small business. 

80 Composer 
A music-generating program which enables you to play 
music via your cassette recorder and to save the music 
data to tape. This is an improved version of the program 
published in Issue 17 of Micro-80. 

J 
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***** ED ITORIAL ***** 

I n  the f i rst s i x  month s  of 1 982 , 63 new mi crocomputers were i ntroduced to Austral i a , each one 
c l a imi ng to be better than the others . No doubt those who had al ready made the i r dec i s i on and 
bought a computer i n  l ess confusi ng days are grateful that they do not h ave to try to make that 
deci s i on today .  The b i g questi on fac i ng the prospecti ve home computer buyer must be that of 
support . When the i n i t i  a 1 j oy of ownershi p of the shi ny new machi ne wears off , how wi 1 1  the 
new owner l earn to make use of i t? One of the unfortunate aspects of the p l ethora of computers 
now avai l ab l e i s  that the computer magazi nes are f i ndi ng i t  more and more d i ff i cu l t  to offer 
arti c l es and programs for spec i f i c  computers . To do so means that scarce edi tori al space i s  
bei ng g i ven over to proporti onately smal l er spec i al i nterest groups , whereas an i ncreas i ngly 
1 arger group of readers is  buy i ng the magai nes to assi st them in mak i ng thei r dec i s i on of whi ch 
computer to buy .  Therefore , even the owners of • tradi t i on a 1 '  computers f i nd that i nformati on 
and support for thei r mach i nes i s  dwi ndl i ng too . I t  i s  an unfortunate s i tuat i on wh i ch can only 
be cured ei ther by an enormous i ncrease in  the sa 1 es  of a 1 1  mi crocomputers so that there are 
suffi c i ent numbers of each  to rate much l arger magazi nes and/or more speci al i st magaz i nes  ( un l i kel y )  
or there w i  1 1  b e  a shakeout such that many brands w i  1 1  di sappear from sa 1 e ,  thus 1 eavi n g  a more 
manageab 1 e number of mi crocomputer model s wh i ch can be sat i sfactori ly supported (more 1 i ke ly ) . 
I f ,  at thi s stage , you thi nk we have i gnored the most obvi ous avenue for support , the Austral i an 
di stri butors , l et me assure you that we have not . Wi th a few notab l e except i ons , most d i stri butors 
of mi crocomputers do not have the geograph i c  spread or the resources to pro vi de the degree of 
support needed for the l ength of t ime requi red to ensure that thei r computers wi l l  be successful . 
The motor i ndustry must have been very s i mi 1 ar i n  the 1 920 • s wi th hundreds of d i fferent manufac
turers vyi ng for trade - how many are l eft now? 

Where does M I CR0-80 stand i n  al l thi s? We are essent i al ly very d i fferent from other computer 
magazi nes . From the outset , we have concentrated on one mode 1 of computer and i t s  deri vati ves 
or compati b 1 e al ternati ves . Al l our edi tori a 1 materi a  1 i s  aimed at that computer and the programs 
we publ i sh are on ly of use i n  i t .  That computer i s ,  of course , the TRS-80 Model I .  In order 
to support a computer i n  the depth to whi ch we dq , we must i nvest consi  derab 1 e t ime ,  effort 
and funds but , above a 1 1 ,  we must be i nterested i n  i t .  We wi l l  conti nue to support the • 80 
mi crocomputer unti l there i s  no more need to do so . From t i me to t i me ,  we wi l l  add other computers 
to the l i st we support . The major cri teri on i n  sel ect i ng these computers i s  that we are i nterested 
i n  them and that we can afford to make the very cons i  derab 1 e i nvestment needed to support them .  
A s  wi th the ' 80 ,  when we fi rst i ntroduce a new computer , we wi l l  b e  1 earni ng too . I t  i s  i n  
th i s  spi r i t  that we add two new computers t o  our magazi ne i n  th i s i ssue - the H i tachi  " Peach" 
and the TRS-80 Col our Computer . 

The H i tachi " Peach" i s  an i nterest i ng computer i n  i ts own ri ght and of parti cu l ar i nterest to 
Austral asi a ,  s i nce thi s i s  the fi rst ( and so far the only )  area outsi de Japan where the computer 
has been rel eased . H i tachi i s  1 earni ng from i ts exper i ences here . L i ke a 1 1  new computers , 
the H i tachi  suffered from 1 ack of software when fi rst re 1 eased . I t  i s  i nterest i ng to note that 
i t  took at 1 east two years for the App 1 e and the TRS-80 to bui l d  up a si gn i f i c ant l i brary of 
software to the poi nt where non-programmers wau l  d seri ous l y  cons i der buyi ng one of these computers 
to do a speci fie task . The H itachi " Peach"  has achi eved that i n  about si x months .  There i s  
now avai l ab l e for the "Peach" h i gh qual i ty word process i ng , fi nanci al p l anni ng and accounti ng 
programs together w i th a sma 1 1 ,  but growi ng , number of games . Most of thi s software has been 
wri tten i n  Austra l i a . Del ta , the d i stri butors for the " Peach"  and Hi  Soft , recentl y  appoi nted 
as the off i c i al Hi tachi software pub l i shers , are to be congratul ated on a fi ne effort . 

The TRS-80 Col our Computer represented somethi ng of a departure for Tandy . I t  was the fi rst 
t ime thi s company moved away from us i ng the ZBO mi croprocessor and was al so i ts f i rst acknowl edge
ment of the val ue of col our and h i gh reso 1 uti on graphi cs . The TRS-80 Co 1 our i s  a speci a l i sed 
computer i n  that i t  i s  pri mari ly  i ntended for home and educat i onal use . I t  i s  al so bei ng supported 
wi th pre-packaged Tandy software much more than earl i er machi nes . We have chosen to support 
the TRS-80 Col our Computer because we are i nter�sted i n  i t ,  because we know many of our readers 
who a 1 ready own Model I • s are al so i nterested i n  i t  and because i ts 6809 mi croprocessor and 
Mi crosoft col our BAS I C  i nterpreter make i t  reasonably compati b l e wi th the H i tachi " Peach" . 
M I CR0-80 ' s styl e of support i s  a cooperat i ve effort and we are eagerly awai t i ng recei pt of art i c l es 
and programs from our readers about the " Peach"  and SOC ( TRS-80 Co 1 our Computer ) for whi ch we 
wi l l ,  of course , pay pub l i cati on fees . I n  the meanti me ,  we have started our support modest l y  
enough by converti ng two programs p u b  1 i shed i n  recent i ssues o f  M ICR0-80 , to run on t h e  c o  1 our 
computers . We hope you enjoy them . We wi l l  a l so stri ve to keep you i nformed about devel opments 
i n  software i n  part i cul ar , for these machi nes . 

For the present , the cassette and d i sk edi t i ons of M ICR0-80 wi l l  NOT be avai l ab l e for the " Peach" 
or CC . A 11 new subscri bers automat i cal ly  recei ve a copy of the-s-oftware L i brary . Thi s i s  for 
TRS-80 Model  I compati b l e  computers onl y ,  so wi l l  be of l i tt l e use to "Peach"  and CC users . 
We do not have fi rm p l ans at present to produce a software l i brary for the col our computers . 

Austra l i a  i s  not the only country where new computers are bei ng rel eased . Our U . K .  Correspondent 
Tony Edwards ,  has fo 1 1  owed up h i s earl i er scoop on the Gen i e I I I  wi th more detai 1 s of thi s 
i nteresti ng computer whi ch i s  bei ng re 1 eased i n  the U . K .  on July 22nd . We natural ly  enqui red 
of the Di ck Smi th organi sati on about thei r p l ans . They have had a Geni e I I I  i n  thei r possess i on 
for some t ime now but have not dec i ded whether or not to rel ease i t  i n  Austral i a . We wi l l  keep 
you posted . The other new V i deo Geni e reported by Tony , the Geni e IV due for rel ease i n  September 
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1 982 wi l l  pose some probl ems for the D i ck Smi th organi s at i on too , s i nce i t  wou l d be i n  di rect 
compet i ti on wi th the V IC -20 col our computer . Now , over to Tony to ten you al l about the two 
new Geni es . 

- 0000000000 -

***** PEEKi ng ( UK )  by our U . K .  Correspondent Tony Edwards ** *** 

In thi s department of i s sue 23 ( October 1 981 ) the new Geni e I I I computer was i ntroduced . I t  
i s  now avai l ab l e  i n  the  U . K .  as per spec if i cat i on and on  schedul e  ( whi ch must be some sort of 
record for the computer industry ) . It has the type No . EG3200 and i s  avai l ab l e  vi a the usual 
out l ets . As reported i t  only  has 2K of bootstrap ROM wi th i ts BAS I C  i nterpreter on di sk  for 
transfer i nto i ts 64K of dynami c RAM . I t  i s  avai l ab l e wi th up to lOOK bytes  of storage on 2 
80-track , s i ngl e s i ded d i sk dri ves operat i ng i n  doub l e  densi ty, whi ch wi l l  soon be doubl ed wi th 
the i ntroducti on of doubl e si ded dri ves . A further two dri ves can be added externa l ly .  

The Geni e I I I  1 ooks exactly a s  shown i n  the photograph on the front cover of i ssue 23 of MICR0-80 
wi th a few mi nor cosmet i c  improvements .  What i s  not c l ear i s  the disk operati ng system used . 
We understand that i t  operates under ei ther CPM or TRSDOS/Di sk BAS I C  but are unsure how screen 
handl i ng and the keyboard are arranged to make the 1 atter possi  b 1 e .  We wi 1 1  g i ve you more news 
i n  a future i ssue . In the meantime ,  i ts speci fi cat i on i s  s hown bel ow .  

GEN I E  I I I  i s  an upgraded version o f  the exi sti ng GEN I E  I & I I  systems . I t  i s  desi gned for 
more professi onal appl i c ati ons such as offi ce data process ing .  The system has faster processi ng 
speed and more di sk  storage . The system i s  composed of three cards wh i ch are mounted i n  a 
fi ve s l ot card cage . The des i gn i s  ai med at conveni ent maint�nance and easy expansi on .  
Fol l owi ng i s  the system speci fi cat i on .  

* CPU - Z80A, c l ock  frequency 
i s  3 . 2  MHz . 

* RAM - 64K bytes dynami c memory . 
* ROM - 2K bytes bootstrap and 

d i agnosti c  routi nes . 
* Di sk Storage - 5 . 25 11 doub l e  track doubl e  

densi ty di sk dri ves . Four 
dri ves can be dai sy chai n 
together to provi de system 
storage capac i ty up to 1 . 4 
Mbytes . Doub l e-s i ded 
doubl e track dri ves are 
comi ng whi ch can �oub l e 
the capac i ty .  

* Paral lel Port - One paral l el port for 
dri v ing Centroni c s  com
pati b l e  printer. 

* Seri a l  Port - One RS232C interface port 
for connecti on to seri al 
printer or modenm . 

* Keyboard - Detachab l e  85 Key key-
board wi th fu l l  ASC I I  key
set and a numeri c  keypad . 
European keyset opti on 
provi ded . 

* Di sp l ay - Non-g l ari ng,l 2 "  green 
di spl ay .  

* Di sp l ay Format - 80x24 , or64x l 6  format soft
ware sel ectab l e  upper/ 
l ower case characters wi th 
l i mi ted graph i c s  ( 1 60x72 ) 
or i nverse vi deo characters 

* Cassette - provi de TRS-80 Model I 
compati b l e  i nterface . 

* Real -ti me c l ock - a CMOS real -t ime c l ock 
wi th battery backup 
provi des the computer wi th 
true t ime and date i nforma
t i on .  

* Power Supply 

* Operati ng System-

* Opti ons : 
Programmabl e 

graph i c s  characte� 
i nterface 

Hi gh Reso l ut i on 
graphi cs  i nterface 

Hard Di sk  

Mu l ti u ser System 

a swi tch ing power supply 
i s  used to mi ni mi se 
wei ght and heat genera
ti on .  
Input power 1 90V-250V or 
l 00V- 1 30V . Output power 
i s  1 2V - 4A , 5V - 5A , 
- 1 5V - l A .  
CP/M versi on 2 . 2  o r  GDOS 
versi on 2 , 0 .  

i t  is  a c i rcui t  adapted 
on the vi deo i nterface 
card whi ch enabl es the 
user to define h i s own 
character set such as 
some mathemat i cal symbol s .  
graph i cs reso l uti on i s  
640x288 . It i s  adapted 
on the vi deo i nterface 
card , therefore , it can 
not coexi st wi th the 
programmabl e  graphi c 
commands wi l l  be added 
in the BAS I C  i nterpreter . 
5 Mbytes  5 . 25 11 hard d isk 
can be i nsta l l ed to re
pl ace the f l oppy di rectl y .  
l 92Kbytes bank swi tchab l e  
memory . One paral l el 
port to seri al j uncti on 
box wh i ch communi cates  
wi th the terminal s .  
One pri nter port . 
Operati ng system i s  
MPM/ I I .  

Again ,  I am abl e  to i nform you of a new uni t to be added to the Gen i e  range , the GEN IE  I V  Col or
computer , the spec i fi cat i on of whi ch i s  j ust bei ng rel eased . Thi s uni t wi th type number EG2000 , 
i s  based on the Z-80 processor at a c l ock speed of 2 . 2  MHz . I t  has a 1 6K RAM and an 8K standard 
BAS I C  i nterpreter wh i ch can be upgraded to 1 6K ,  and in addi t i on it has provi si on for p l ug - in  
program cartri dges up to  l 2K .  I t  uses a PAL col our TV o r  a moni tor and i s  compat i b l e  wi th b l ac k  
and whi te uni t s . The di spl ay has 24 rows and 40 col umns . Its  di spl ay seems to be qui te extens i ve 
wi th upper and 1 ower case , 1 28 graphi c characters and 64 patterns avai 1 ab l e .  There are another 
64 patterns avai 1 ab 1 e under program contro 1 and 1 28 user programmab 1 e graph i c  character patterns . 
The screen resol uti on i s  1 60 x 80 pi xe l s .  The col our di spl ay i s  made u p  of 9 col ours for character 
di  sp' l  ay and 4 for ful l graphi c d ispl ay .  Sound i s  a 1  s o  provi ded v i  a an i nterna 1 speaker through 
three separate channe 1 s. The I /0 fac i l i ti es are provi ded by both seri a 1 and para 1 1  e 1 I /0 and 
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i n  addi t i on to the di sk arrangement , there i s  a s i ng l e  cassette port operat ing at 1 200 baud . 
A 1 1  i n  a 1 1  , thi s 1 oaks to be a very i nterest ing mach ine and at an estimated pri ce of onl y  £1 90 
( $A380 ) i t  shou l d  prove popul ar when i t  i s  avai l ab l e  in  September of th i s year . 

Speci fi cati on of Col or Geni e EG2000 PAL Vers i on 

1) CPU : Z-80 mi croprocessor at 2 . 2  MHz c l ock . 
2 )  Programmabl e memory : 1 6K RAM 

l K  for normal al phanumeri c  di sp l ay .  
- 4K for ful l col or graphi cs  but can be 

used for programs if graphi cs  i s  not u sed 
- expandab l e  to 32K through i nternal l 6K 

RAM pad . 
3 )  BASIC  Interpreter : 8K standard BAS I C , and 

can be upgraded to l 6K extended BAS I C  on 
board . 

4 )  Provi son for pl ug-i n program cartri dges , 
max . 1 2K .  

5) Keyboard : 
- typewri ter styl e 
- 64 graph i c  pattern 

4 programmabl e functi on keys 
6 )  Di spl ay :  both moni tor & home TV , col or & 

B/W compati bl e .  
- RF modoul ator bui l t-in 
- 24 rows x 40 col uns screen format 
- Upper and l ower character di sp l ay .  

1 28 graphi c characters : 6 4  patterns 
avai l abl e from keyboard and extra 64 
patterns from program control . 

- 1 28 user programmabl e  graph i c character 
patterns . 

- l 60x80 pi xel s ful l graph i c resol uti on 
- 9 col ors for character di spl ay ,  4 col ors 

for ful l graphi cs  d i sp l ay 
7 )  Sound : software control 

- 3 channel s 
- bui l t-i n speaker 

8) Bui l t-i ni/0 faci l i ti es  
- seri al I /0 e . g .  for  RS-232 devices 
- paral l el I /0 e . g .  for keypad , pri nter , 

j oysticks  
9 )  Provi s i on for l i ght-pen 
l O ) Aud i to cassette as mass  storage ,  1 , 200 baud . 
l l ) Resi dent swi tch ing power supply 

- 0000000000 -

***** I NPUT/OUTPUT ***** 

From : Mr . P . R .  Smi th , Donval e ,  Vi ctori a .  

HOW TO MAKE A SYSTEM TAPE FROM THE TANDY MICROCHESS TAPE 

I recently  acqui red a copy of Tandy ' s  MICROCHESS tape and , bei ng the susp1 c 1 ous  sort of person 
that 20 years • of computi ng makes you , deci ded that I waul  d 1 i ke to make a backup copy of i t .  
I had read i n  l ots  of pl aces that MICROCHESS has a speci al l oader , can ' t  be copi ed t o  d i sk ,  
i n  fact can ' t  be copi ed at a 1 1 .  I dragged out my trusty copy of DUPL IK  whi ch can usual l y  copy 
anyth i ng - but to no avai l . I tr i ed a routi ne g i ven to me by a fri end ( " thi s wi l l  copy anyth i ng 
- even Lou i s Armstrong " )  but thi s wau l  d not work ei ther . Thi s i s  not to say that these programs 
wou l dn ' t  read the tape - no troubl e there , but what they wrote woul dn ' t  l oad . 

l4hat next? At 1 east the darn thi ng starts off 1 i ke a system tape - i t  • s only the l ater part 
that seems to gi ve troubl e .  

What about SYSCOPY? ( See MI CRO - 80 Oct & Dec 1 980 ) . Thi s g i ves some degree o f  success  - the 
f i rst part ( the MICROCHESS l oader ) l oads in and can be copi ed out . More i mportantly  SYSCOPY 
to 1 d me where it was so that it caul d be di ssassemb 1 ed . ( It resi des from 4FA 1 H to 4FFOH , entry 
4FA 1 H ) . The di s sassemb ly shows that a 1 1  the 1 oader does i s  read one 1 ong stri ng of data i nto 
memory , starti ng at 40COH up to 4F99 , then checks the next byte on tape ( i f it • s not zero it • s 
out of sync and j umps to OOOOH to g i ve MEM S IZE? ) ,  then i t  reads the bal ance i nto vi deo memory 
( 3COO to 3CFF ) and branches to 41 FDH to start the program . 

Having di scovered thi s ,  I thought that i t  shou l dn ' t  be too hard to change the 1 oader to 1 eave 
the routi ne in memory , so that SYSCOPY cou l d copy i t  out in genui ne SYSTEM format . 

There are only  one or two remai ni ng probl ems - the areas that are 1 oaded . Part of the tape 
i s  l oaded di rectly  i nto vi deo memory ( a  tri ck that Tandy have used to cram i t  i nto 4K ) .  Thi s 
means that as soon as you do anyth ing us ing the screen ( such as SYSCOPY ) then the vi deo memory 
i s  destroyed . A 1 so the other area 1 oads over a l ot of reserved vectors and getti ng back to 
BMON (yes you ' l l  need that too ) becomes a l i tt l e  di ffi cul t .  

The so 1 uti on i s  t o  change the 1 oader to 1 oad the two areas i nto h i gher memory , append b 1 ock 
moves to them to move them back , and save the h i gh memory area wi th  the entry point bei ng the 
bl ock moves . 

By rnrefu l ly choosi ng the l ocati on that the routi ne wi l l  now l oad i nto i t  shou l d  al so be possi b l e 
to mkeit compati b l e wi th most DOS ' s .  

The fol l owi ng i s  a step-by-step reci pe for the creat i on of a real SYSTEM tape versi on of MI CROCHESS . 

1 . Load both BMON and SYSCOPY i nto your mach ine . 
- see Dec . 80 MICR0-80 ) .  

( Or the combi ned SYSMON i f  you created i t  
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2 .  Put the MICROCHESS t ape i n  the reader . 
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3 .  Enter SYSCOPY and read the l oader ( respond wi th C to  the *? prompt ) .  You shou l d have the 
fol l owing responses : 

START = 4FA1 
END = 4FFO 
ENTRY = 4FA1 

4 .  Press BREAK t o  exi t from SYSCOPY· and enter BMON . 

5 .  App ly  the fol l owing patches t o  the l oader u s ing the E functi on of BMON -

Loc Hex 
4FA3 70 
4FB3 53 
4FCA 62 
4FDE 63 
4FE5  67 
4FEE 99 
4FEF 7B 

These 1 ast two are the entry poi nt s  to  BMON . I f  you have moved BMON then .)OU will ha-e to 
mod ify the address . Thi s wi  1 1  cause the 1 oader to 1 oad the two areas of MICROCHESS · 1  nto 
memory start i ng at 53COH ( i nstead of 40COH ) and 6300H ( i nstead of 3COOH ) . 

6 .  Use the G functi on of BMON to  branch to  address  4FA1 H .  ( You shou l d  have l eft the tape i n  
the recorder pos i t i oned a t  the end o f  the l oader ) . The modi fi ed l oader wi l l  now l oad the 
two areas of MICROCHESS . I f  a 1 1  works the t ape wi l l  stop and you wi 1 1  have the BMON copyri ght 
not i ce at the top of the screen , fo 1 1  owed by READY . If i t  di dn 1 t work you wi 1 1  probab ly 
be ei ther l ocked up or ( more l i ke ly )  l ook ing at MEM S IZE? If  thi s happens power off and 
start again !  

7 .  The next step i s  to append the b 1 ock move routi nes . Enter BMON and �el ect the E functi on .  
Appl y  the fol l owi ng stri ng of bytes t o  consecuti ve memory l ocat i ons , start ing at 62AOH : 

21 FF 66 1 1  FF 3F 01 00 40 ED B8 21 9F 62 l l  9F 
4F 0 1  EO OE ED B8 3 1  00 50 C3 FD 41  

8 .  Now use the C functi on of BMON to wri te  a system tape . The parameters are : START = 53CO 
END = 66FF ENTRY = 62AO NAME = CHESS Make two or more copi es to be on the s afe s i de .  

9 .  Power your machine off ( to el imi nate a 1 1  the vari ous b i t s  of MICROCHESS f l  oat i .ng around 
ins ide ) , turn i t  back on and l oad your new MI CROCHESS system tape . 

- oooooooo'bo -

***** LEVEL I TO LEVEL I I  PROGRAM CONVERS ION - by P .  Aub in  ***** 

Included with a LEVEL I I  TRS-80 i s  a program ca 1 1  ed CONV whi ch , as the documentat i on i nc l uded 
wi th  i t  expl ai ns, provi des a transl ati on from LEVEL I statement s and abbrevi ati ons to  thei r LEVEL 
I I  counterparts . I wou l d suggest that before trying to convert programs , that you obtain a program 
such as CONV , because not only  does i t  change the LEVEL I program to LEVEL I I ,  but i t  has LEVEL 
I tape routi nes in i t !  

The CONV documentati on continues : 

.. Th i s  does not mean the converted programmes wi l l  a l ways run as i s  . .. 

Mi nor changes are often necessary .  Using. the LEVEL I I  EDIT command assi sts i n  thi s .  The docu
mentat i on l i sts  a few changes whi ch may have to be made , but neg l ects to ment i on qui te  a few 
others . Here i s  a l i st of poss i b l e  changes whi ch may have to be made ,  wi th examp l es where appro
pri ate : 

PR INT STATEMENTS : 

Change commas after TABs to  sem·i -col ons , or omi t them a 1 together . 

Change PR INT TAB ( 20 ) , 11HI THERE 11 
to PRINT TAB ( 20 ) 1 1HI THERE .. 

Some ATs may not be changed to @ during conversi on ,  change any 1 ;  1 to 1 ,  1 fo l l owi ng the PRINT@ ,  
and Leve l I I  won 1 t  support mu l ti p l e @ statements fo l l owi ng l PR INT (I 1 m  to l d the new ROMs whi ch 
di spl ay 11MEM S I ZE? .. wi l l  a l l ow thi s ) ,  or PRI NT@ wi thout arguments .  

Change PR INT AT 470 ; .. examp l e 11 t o  PRINT@470 , 11 examp l e 11 
change PR INT AT 0 , 11 NOTE11 ; AT 30 , 11WELL 11 to 

PRINT@20 , . .  NOTE . .  : PRI NT@30 , 11WELL 11 
change PRINT AT 25 ; :  to PRINT@25 , 11 11 ; :  

I NPUT TECHNIQUES : 

Some LEVEL I programs al l ow the i nput of vari ab· l es and expressi ons , not j u st constants .  Thi s 
was often u sed for l etter i nputs and compares ( such as i nput a Y for YES and N for NO ) .  In LEVEL 
I I ,  string vari abl es must be u sed . 



VOLUME 3 NO . 5 ( APRI L  1 982 ) 

Change Y=l : N= 0 : INPUT 11 YES OR NO ( Y/N ) 11 ; Z 
IFZ= l THENPRI NT1 1YES ! 11 

to I NPUT1 1YES OR NO ( Y/N ) 11 ; Z$ 
IFZ$=11 Y 11 PR I NT 11 YES ! 11 

I NKEY$ : 
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LEVEL I 1 ack s  thi s very handy feature , but advantage can be made of the LEVEL I keyboard routi ne ,  
whi ch pri nts  every character that i s  typed , t o  s imu l ate i t .  Converti ng a LEVEL I program i ncor
porat i ng thi s ,  may unfortunately  requi re you to have a knowl edge of the i nternal operat i on of 
the program .  The repl acement BAS I C  text may l ook someth ing l i ke thi s :  

IF  I NKEY$ 1 1A11 THEN B=l or 
IF INKEY$ = CHR$ ( 1 3 )  THEN 20 etc . 

DATA STATEMENT : 

LEVEL I I  DATA statements must not contain  vari abl es or express i ons , onl y  a l pha-numeri c or numeri c  
constants are al l owabl e .  

ARRAYS : 

LEVEL I only  a 1 1  ows the use of 1 array ( A ) . LEVEL I I supports many more ,  but before they can 
be used , a D IM  statement must be u sed , spec i fying the maxi mum array e l ement number 

D IM  B ( 25 )  

GRAPH I CS :  

Al though the graphi c s  commands are i dent i cal i n  both LEVEL I & I I ,  the operat i on of them i s  s l i ght l y  
di fferent. LEVEL I I  graphi cs  doesn ' t  wrap around as i n  LEVEL I .  An FC  Error wi l l  resul t  i f 
the X val ues aren ' t  i n  the range 0 to 1 27 ,  and Y val ues aren ' t  i n  the range 0 to 47 . LEVEL I 
PO INT returns di fferent val ues to LEVEL I I  PO I NT . LEVEL I :  POINT ( x ,y }  returns  0 i f  off , 1 i f  
on . LEVEL I I :  POINT ( x ,y )  returns 0 i f  off , - 1  i f  on 

change D=D+PO INT ( X , Y )  
t o  D=D-PO INT ( X , Y )  

I F  & THEN : 

In LEVEL I I ,  not a l l I F  statements requi re THEN statements fol l owing , but not al l can do wi thout 
as LEVEL I can .  A program l i ne such as : 

IFA=CPRINT11 EQUAL 11 

i s  correct , but one such as : 

IF A=C D=7 must be changed to read : 

IF A=C THEN D=7 

Mu l t i pl e compari sons  di ffer between LEVEL I & LEVEL I I .  

change IF  ( A=2l ) * ( B= l 4 } THEN STOP 

to IF ( A=21 ) AND ( B= l 4 }  THEN STOP 

change IF ( Z  <4 } + ( X= 5 ) THEN END 
to IF ( Z<4 )  OR ( X=5 } THEN END 

LOGICAL EXPRESSIONS : 

A TRUE l ogi ca) expressi on ( cond i t i on met ) , i n  LEVEL I returns a 1 .  An equ i val ent true l ogi cal  
expressi on i n  LEVEL I I  wi l l  return a - 1 , so some l ogi cal eval uati ons may have to change . 

change Z = ( A> C )*5  
to  Z = ( A) C }*5 

VAR IABLES : 

LEVEL I has 26 s i ngl e prec1 s 1 on vari abl es ( A  to Z ) , 2 str ing vari abl es ( A$ ,  B$ ) , and 1 array 
( A} .  Al l these are set wi th Random val ues on power up . LEVEL I I  has vari abl es A t o  Z ,  A 0  to 
Z9 , AA to ZZ , i n  s ingl e preci s·i on , doubl e  preci s i on ,  i nteger prec i s i on ,  as stri ng vari abl es  
and arrays wh i ch are  al l c l eared when RUN or CLEAR is  executed . For add i t i onal speed , prec i s i on 
etc . vari abl es may be used fol l owed by % ,  #, etc . , or preced ing any vari abl e use  wi th a DEF I NT ,  
DEFDBL , etc . statement . 
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If you are us i ng any stri ng vari abl es ,  onl y  50 characters are set asi de i n  LEVEL I I  for thi s .  
To i ncrease the stri ng c apac i ty ,  a CLEAR i nstructi on must be i nc l uded , preferab ly  at the begi nni ng 
of the program . 

CLEAR 500 

Two other types of conversi on may be necessary to make ALL your LEVEL I programs LEVEL I I com
pati b l e .  One concerns the use of tape for DATA STORAGE . A program c a l l ed DCONV comes wi th CONV , 
and the documentat i on for thi s covers a l l aspects necessary to convert LEVEL I tape fi l es to 
LEVEL I I .  

The other conversi on worth consi derati on i s  that of LEVEL I MACHINE LANGUAGE programs . Thi s 
i s  rather d i ffi cul t ,  parti cul arly  i f  the program cal l s  LEVEL I ROM routi nes . For further i nfor
mati on , consul t the h i nt s  and t i ps i n  the Tandy TBUG program . Thi s may be hel pfu l , but don • t  
be too surpri sed i f  a re-wri te of the program becomes necessary .  

I hope thi s i nformati on wi 1 1  h e  1 p you i n  converti ng some o f  your v a  1 uab 1 e programs from LEVEL 
I to LEVEL I I .  GOOD LUCK ! 

- 0000000000 -

***** A LOOK AT SOME MORE SOFTWARE FROM BRYA�TS EDUCATIONAL by Dave Futcher ***** 

Some n i ne months ago Bryan Etheri ngton 1 aunched h is  own software company to supp. ly  educati ona 1 
programs for the TANDY TRS-80 and V I DEO GEN I E  to s�hoo l s .  He started wi th.just a l i st of two 
or three programs but, over the months , he has bui l t  up an extensi ve l i st of programs for primary 
and secondary school s and a few general games programs . In hi s ear ly  work , Bryan showed that 
he was determi ned to use the power of the mi cro , especi al l y  i n  i ts graph i c s  mode . The work that 
thi s revi ew w·i l l  consi der shows how far BRYANTS EDUCAT IONAL have moved al ong i n  the l ast few 
months .  

MONEY BOX . 

Despi te i t s  name , Money Box i s  not a program about money . It i s  a program whi ch offers practi ce 
i n  mul t i p l i cati on and subtracti on , al though the money box has a cruci a l  ro l e  to p l ay i n  the i dea 
behi nd the program . Every t ime that the user responds correct ly  there i s  a reward of ten pence 
that drops i nto the user ' s money box . 

The program opens wi th a very good vi sua 1 sequence i n  whi ch a dragon- 1  i ke creature snaps hi s 
j aws and set s  the tone for some of Bryant ' s  vi sual  rewards that are to come l ater . 

It i s  so i mportant when a program beg i ns  that the opti ons avai l ab l e  to the user are c l early estab-
1 i shed . Thi s program has an excel l ent i ni t i al i zati on routi ne .  The screen i s  c l early 1 ai d out 
and good u se i s  made of the TRS-80 doub 1 e character mode . F i rstly , you have to choose between 
subtracti on and mul ti p 1 i c ati on and then you move i nto a sequence where the user i s  ab 1 e to set 
the l imi ts  of the numbers that are to be used i n  the practi ce .  These have been c areful ly thought 
out and are presented wel l . Teachers , even those who are not frequent u sers , wou l d  have no trou5l e 
i n  fo 1 1  owi ng the sequence . Unfortunatel y ,  one of the opti ons at thi s stage i s  the end i ng of 
the program .  Thi s seems harml ess  enough t i l l  you d i scover that i t  wi pes the who l e  program from 
memory , l eavi ng you to l oad i t  i n  agai n for the next chi l d .  I qui ck ly  a l tered my copy of the 
program to  stop thi s happeni ng ! 

Let • s 1 ook at the two modes offered . F i rst then , the subtracti on opti on . Much  p 1 ay i s  made 
of the i dea of subtracti on and compl ementary add i ti on .  To get thi s over to the chi l dren the 
subtracti on probl em i s  set i n  two ways -

47 
- 1 2 

1 2  and what 
make 47 

At fi rst , the i de a proved a 1 i tt 1 e di  ffi cu 1 t and confus i ng to our chi 1 dren , but they soon found 
the turni ng of subtracti on  probl ems i nto addi ti on ones a great way to deal wi th  them .  

The subtracti on opti on worked very smoothl y  and had much t o  offer , except i t  had noth i ng bui 1 t 
i n  to he 1 p the chi  1 d to sp 1 i t  tens or hundreds up to so 1 ve the prob 1 em on screen . I fe 1 t that 
thi s was a seri ous omi s s i on .  I t  i s  a great shame when the chi l dren s i tti ng at a computer suddenly  
have to reach for paper and  penc i l to sol ve a prob l em when the  computer can , and  s houl d ,  be  tak i ng 
the chi l dren through the necessary sequence . 

The .mu l ti p l i cat i on opti on al so used the i dea of setti ng out the prob l em that the chi l d  h ad to 
work on i n  two ways . However , thi s t ime the opti ons were only between one , as a formal mul ti 
pl i c at i on probl em, and the other i n  word s . By ._.si ng a s imp l e rout i ne the answer i mmedi atel y  
appeared both pl aces  a t  once . 
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I was most p l eased with what was on offer i n  two of the opti ons . These enab l ed the u ser to attempt 
qui te di ffi cu l t  l ong mul t i pl i cati on -

- mul ti pl y  numbers 1 0  to 50 by 1 0  to 20 
- mu l ti ply numbers 50 to 1 00 by 1 0  to  50 

Here the program had been c l everly desi gned , as  the chi l d  i s  taken through the sequence of mul ti 
p lyi ng parts of the sums and bui l di ng up the answer correctl y .  Bryants had c arefu l l y  thought 
out the screen 1 ayout and the actua 1 breaki ng down of the mu 1 ti p 1 i cati on i nto parts and then 
the addi ng of the parts to fi nd the actua  1 answer . Staff at my schoo 1 actual l y  used the two 
l ong mul t i pl i cati on opti ons more than any of the others avai l ab l e  i n  thi s  program . 

Unfortunatel y ,  the versi on of Money Box that I was u s i ng d i d  not hel p the chi l d  i f  they made a wrong 
response . In  fact , they coul d go on maki ng it t ime and t ime agai n unti l the teacher real i zed . 
I understand the versi on now on rel ease l imi t s  the number of accepted mi stakes to three . 

Now i s  the t ime to thi nk about the correct responses because Bryan Etheri ngton has put a 1 ot 
of effort i n  thi s d i recti on .  Every t ime that a probl em i s  so l ved correct ly  the i dea of the Money 
Box i s  used . For every correct response a ten pence pi ece tumb 1 es down the screen and i nto  a 
money box . I n  1 ater vers i ons sound , too , has been added to thi s .  When one hundred pence has 
been col l ected the program swi tches i nto its graph i c s  reward sequence . 

Bryants has bui l t  up a reputati on for graph i c s  and Money Box fol l ows i n  the way of the previ ous  
offeri ngs . When the pound has been won ,  the user i s  a 1 1  owed to choose or buy vari ous graphi ca 1 
rewards .  These range from 

- Jets that scream across  the screen . 
- a sausage dog that wal k s  and yaps . 

But my favouri te , and the k ids ' too , i s  the Dragon whi ch snaps and f l ashes i t s  teeth . The great 
reward i s  to use a few keys to contro 1 a l i tt 1 e man and take on thi s Dragon and fi ght to the 
death . 

Money Box i s  sol d  at the reasonab l e pri ce of £4 . 50 whi ch , consi deri ng the work that i t  offers 
in the two areas of subtracti on and mul ti pl i cati on ,  i s  good val ue , al though I feel that the mul ti 
p l i cati on opti on actual ly  has the most to offer as i t  i s  better desi gned . 

The chi l dren , of course , l oved to use the program and , even after many months of use, they have 
not ti red of the fun that the graphi c  rewards bri ng . Bryants certai n ly  know what to ai m at i n  
th i s  area . 

DEC IMAL DAN . 

I n  a fun way DEC IMAL DAN provi des pract·i ce i n  mul ti p lyi ng and di v·i dng numbers by 1 0  and 1 00. 
The program has been ai med at i ncreas i ng the chi l d's awareness of place val ue i n  deci mal s .  I ' ve 
seen a number of ' homemade 1 programs i n  thi s area, some of whi ch have been very successfu l l y  
used at my schoo 1 .  Bryants have tri ed t o  bu·i l d o n  thi s important area o f  p l ace va 1 u e  and to 
produce a commerci al program . 

Dec imal  Dan i s  ful l of some fi ne p i eces of c l ever programmi ng that certai n ly  gi ve i t  much that 
the 1 home-made • ones do not have . I thi nk the sequence that actual ly  a 1 1  ows you to move the 
deci rna 1 poi nt around on screen i s  exce 1 1  ent . Here the arrow keys are used to very good effect . 
The user can move the poi nt , l ook at i t ,  thi nk and move agai n .  The deci mal poi nt i s  fi nal l y  
fi xed i nto p 1 ace by tappi ng the space bar . For rei nforcement you are then asked to type i n  the 
correct number . 

The program starts by aski ng you to mul t i pl y  or to d i v i de a number by 1 0  or 1 00 .  Of course , 
there i s  the usual i ni ti al i zati on routi ne where the teacher or the chi l d  sets  the l evel of the 
work . The screen i s  set up i n  doub 1 e character mode and the probl em to be attempted i s  boxed , 
as are areas that te 1 1  you the score and whether you are ri ght or wrong . The screen 1 ayout i s  
very c l ear to read and i t  i s  qui ckly obvi ous to the chi l d  what i s  expected of h im/her . I was 
a l i ttl e worri ed how some of the deci mal fracti ons were actual ly  di spl ayed , as I fel t that they 
woul d  l ead to confus i on .  For i nstance , 5 . 54 mi ght sometimes be di spl ayed as 05 . 54 .  

After tackl i ng one probl em and getti ng i t  correct you move t o  where Deci mal Dan shoots down decimal 
poi nts wi th hi s ' al l  acti on bow and arrow ' . Thi s ani mati on reward was appreci ated by the chi l dren 
but I fee 1 that Etheri ngton has unfortunatel y overdone the opti ons avai 1 abl e for a s imp 1 e reward 
package . He shoul d s imp ly  program one shot at the deci mal poi nts for each correct response . 

Decimal Dan was certai nly l i kedby staff and chi l dren but i t  i s  i n  need of a l i tt l e b i t  of further 
work to i mprove i ts performance . It must have some on-screen i nstructi ons  at the beg i nni ng so 
that the user knows what to expect and how to control the program . Wi thout thi s ,  much t ime i s  
wasted by the new user . Al so , the way some of the dec imal s are presented must be ti di ed up and 
presented the way that teacher and chi 1 dren expect to see them . Agai n ,  the pri ce i s  £4 . 50 whi ch 
i s  fai r for the type of work that the program offers . It i s  certai nly at the norma 1 Bryant l eve 1 
of graphi cal di spl ay and an imati on to warrant add i t i on to any school ' s  software col l ecti on . 
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ALADD I N .  

Al addi n i s  one of Bryan Etheri ngton • s most ambi ti ous  attempts at the use of graph i c s  i n  an edu
cati  anal program . I n  most of h i s other work , the graphi cs are there as ani mated reward when 
the user has been successful but , i n  Al add i n ,  you are treated to exce l l ent d i sp l ays of graph i c s  
al l the t i me whi l e  us i ng the program .  

A s  the name i mpl i es ,  the program i s  based o n  the story o f  Al addi n and .hi s magi c l amp . I t  i s  
real ly  a practi se program that enab les you to work on s i mp le  d i v i s i on problems . At the beg i nni ng ,  
the user i s  asked whi ch tab 1 e the d i  v i s i on prob 1 em i s  t o  be on . Once set , the A 1 addi n appears 
i n  front of an enormous mountai n .  After fi nd i ng your way t o  the ri ght cave entrance h i dden i n  
the mountai nsi de ,  the c h i l dren fi nd themsel ves i ns i de a cave with stal agmi tes and stal acti tes 
and treasure boxes wi th , yes you have guessed , d i v i s i on prob l ems to be sol ved , i n  them . You 
move from box to box , answeri ng the questi on s  i n  turn . There are four boxes and if you are correct , 
you are treated to an excel l ent i nverse v i deo routi ne that a l ters the treasure cave before your 
eyes ; i n  addi t i on ,  the score i s  i ncreased . However , i f  you are wrong , beware ! as one of the 
stal acti tes fal l s  from the roof and crashes down on you . Whi l e  al l thi s probl em-sol v i ng i s  goi ng 
on , a l i tt le  graphi c  Al add i n and h i s l amp i s  there , scamperi ng across  the screen . After 12 problems 
have been worked , you are g i ven a report on your progress whi ch tel l s you your score so far , 
and al so l i st s  your errors and thei r correcti ons . 

ALADDI N  i s  a s i mpl e and very usefu l  program whi ch wi l l  have great use i n  many c l assrooms . I t  
has much t o  commend i t  but h a s  a few thi ngs whi ch I d o  not l i ke that cou l d  b e  eas i ly  i mproved . 
Fi rst l y ,  I wi sh that the scori ng was c 1 eari ng exp l ai ned to the chi l dren at the beg i nni ng of the 
program. They get confused when they have poi nts deducted for not f i nd i ng the c ave entrance 
strai ght a�ay , and chi l dren do l i ke to know what to expect for correct response . You real l y  
cannot just l eave them t o  fi nd or to work i t  out . A s i mp l e  but i mportant poi nt . I do hate programs 
that compromi se aspects of computi ng and teachi ng , and there i s  one part of thi s program that 
I real l y  feel l ets  i t  down . Thi s i s  the use of the s l ash i nstead of the proper d i vi s i on s i gn . 
We a 11 know that the proper s i gn i s  mi s s i ng from the character set of the TRS-80 Mode 1 I ,  and 
we a l l recognize the d i ffi cu l ty of creat i ng i t  from graphi c s : i t  takes more than the s i x  p i xel s 
per l i ne and so needs at l east two l i nes . 

Bryants  are sel l i ng Al addi n for thei r normal pri ce of £4 . 50 whi ch i s  agai n good val ue .  Despi te 
some of my cri t i c i sm , i t  i s  worthy of a p l ace i n  a school software l i brary , and wi l l  get heavy 
use . 

TOWERS AND CROCOD I LE . 

These two programs sel l at £3 . 50 each and are des i gned to go together . They have both been wri tten 
to cover the area of odd and even numbers .  They both have a p l ace at the top end of an i nfant 
school or i n  the early years of a jun i or school . 

TOWERS i s  a 11 about us i ng cubes and bui  1 d i ng them i nto towers ,  and i f  those towers are of equa 1 
hei ght , the number i s  an even number . I f  the towers are not equal  i n  hei ght , the number i s  odd . 
The program recreates i n  ani mat i on the sorti ng and the stacki ng up of cubes just as chi l dren 
and teacher wou l d do i n  a practi cal  s i tuati on . Th� a im  behi nd TOWERS i s  to l et the chi l d  practi se 
odd and even number recogni t i on and to rei nforce h i s success .  I th i nk there i s  only one area 
i n  whi ch thi s program caul  d be i mproved , and that i s  i n  the s i ze of the cubes presented on the 
screen . 

At the beg i nni ng of the program you have the chance to defi ne the 1 i mi ts of the prob 1 ems set . 
Two l evel s are on offer - up to ten , or up to twenty fi ve .  

CROCOD I LE real l y  does compl ement TOWERS . I t  bui l ds o n  to the practi cal sort i ng of cubes and 
i nstead , offers .numbers to be assessed as ei ther odd or even . CROCODI LE i s  based on a b i t of 
fun where a tame crocod i l e  eat s  up the number i f  you respond correctly to  the questi on asked . 
But i f  you answer i ncorrectl y  a who 1 e screenful of crocodi 1 es appear on screen and they advance 
across  the screen and . . • •  After that , so that the crocod i l es don • t  get you agai n there i s  a sequence 
that offers correcti ons . 

TOWERS and CROCODI LE cover a smal l area of mathemati cs but they do provi de a d i fferent way to 
pract i se i t .  The ani mat i on has been c leverly  done and i s  we l l  worth us i ng t o  compl ement work 
i n  thi s area . Both programs run smoothly and were enjoyed by ch i l dren and staff . 

Wel l ,  thi s i s  the second batch of programs that BRYANTS EDUCAT IONAL have on offer that I have 
reviewed . V i ewed as a group , they are a good range of programs that must be of i nterest to the 
TRS-80 and V i deo Genie  educat i onal u sers i n  school s .  Bryants  have tri ed very hard to harness  
the power of the computer and l et it  be used i n  an  educat i onal sett i ng . Unfortunately , there 
are sti l l  not many peopl e  or compani es around who are produc i ng educat i onal software . I f  Bryants 
carry on produci ng materi al l i ke these on offer , they wi l l  do very wel l .  

A 11 of the programs ran very smooth ly  and were most ly  bug free . From my previ ous de a 1 i ngs wi th 
Bryan Etheri ngton I know that you can rely  on him for sendi ng out updates and correcti ons  to the 
mi nor errors that become obvi ous only after l ong term val i d ati on i n  school . 
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A who 1 e range of 1 anguage deve 1 opment programs i s  a 1 so avai 1 ab 1 e from Bryants .  These i nc 1 ude 
Spe 1 1  sort , Speech parts , Target Sounds , Storybui 1 der and Jumb 1 es . At the moment the -reviewed 
programs are , I understand , being updated to i nc 1 ude sound routines that wi 1 1  add much to them . 
Al so versi ons are being made avai l ab l e  for the BBC MICRO and for the S I NCLAIR ZX81 . Programs 
can be ordered from Bryants Educat i onal , 1 The Hol l ies , Chal craft Lane , North Berstead , Bognor 
Regi s .  

- 0000000000 -

***** BASIC  RECURS ION by Mi chael Byrne ***** 

The top i c  of recursi on occurs qui te frequently  i n  the fiel d of programming , al though mainly 
i n  the areas of mathemat ics , compi l i ng and art i fi ci al i ntel l i gence . Thi s descri bes the fundamental s 
of recursi on and how i t  may be used by BAS IC  programs . 

What. i s  recursi on? Essenti al ly  i t  i s  the abi 1 i ty of a functi on or procedure to ca  1 1  i tse 1 f .  
( The di fference between a functi on and a procedure i s  that a functi on can return a val ue to 
the ca 1 1  i ng program vi a the functi on name ) . Now , why woul d  a functi on cal l i tse 1 f? Wel l ,  there 
are some things whi ch may be done much more effi c iently  and eas i ly usi ng recursi ve ,  as opposed 
to i terati ve methods .  For i nstance many mathemati ca 1 functi ons are recursi ve and most Pascal 
compi l ers are wri tten recursi vely .  In fact , some BASIC  i nterpreters use i t  to eval uate ari thmeti c  
expressi ons . Further , most BASIC 1 s  al l ow the use of recursi on i n  BAS I C  programs a l though thi s 
requi res extra work on the part of the programmer as we shal l see l ater . 

To i l l ustrate how recursi on works,. l et 1 S  consi der the exampl e  of cal cul ating a factori al . Doing 
thi s recursi vely i s  very i neffi ci ent but the ex amp 1 e was chosen because i t  i s  an easy one to 
understand as a lmost everyone wi l l  h ave cal cul ated a factori al at one time or another . 

The factori al of some number , N ,  i s  g i ven by the expres ·si on 

N !  ·= N* ( N- l ) * ( N-2 ) *  . . . . . .  *3*2*1 

wi th 0 !  and 1 !  both defi ned as being equal to one . An al ternati ve way of express i ng thi s i s  

N !  = N* ( N-1  ) ! 

or 

FACTORIAL ( N )  = N*FACTORIAL ( N- 1 ) 

Thi s i s  known as a recurs·ive defini ti on because the factori al i s  defi ned i n  terms of i tsel f, 
i . e .  i t  appears on both s i des of the equat i on .  At fi rst g 1 ance i t  appears never-endi ng but 
no matter what N i s  in it i al ly eventual ly 1 !  wi l l  have to be eval uated and so the recursi on wi l l  
u l timately end . Thi nk about i t  for a whi le  unt i l you feel comfortabl e wi th i t. 

What we wi l l  do now i s  devel op a functi on whi ch cal cul ates factori al s - l et 1 s  cal l i t  FACTORIAL ( N ) . 
To descri be the al gori thm, I wi l l  use a l anguage whi ch i s  s imi l ar to Pascal and convert i t  to 
BASIC  l ater . As a fi rst step we can take the defi ni ti on of factori al s gi ven above , and wri te 
( the l i ne numbers are just for reference purposes ) :  

FUNCTION FACTORIAL ( N :  I NTEGER ) 

2 BEGIN  

3 FACTORIAL .- N*FACTORIAL ( N- 1 ) 

4 END 

L ine 1 decl ares the functi on and i ts name . It al so  i ndi cates that the functi on has one parameter , 
an i nteger , whi ch i s  cal l ed N .  ( Parameters al l ow val ues to be passed to the functi on for i t  
t o  work on - general ly val ues are not returned by the functi on parameters. but by the functi on 
name ) . L ines 2 and 4 enc 1 ose tue body of code whi ch compri ses the functi on .  L ine 3 does the 
work . 

Noti ce that wi thin the functi on the name of the funct i or. i s  used to return a va 1 ue . The 1 : = 1 
performs the same operati on as the 1 =1 i n  BAS I C .  However , before a val ue can be g i ven to thi s 
i nstance of FACTORIAL , i n  l i ne 3 ,  i t  i s  necessar·y to eval uate FACTORIAL { N- 1 ) .  At thi s point 
I wi l l  expl ai n a bi t more about N .  

The vari abl e  N i s  s ai d to be l ocal t o  the functi on .  I t  exi sts onl y  wh i l e the functi on i s  acti ve 
or execut ing . It cannot be accessed outsi de the functi on .  Each  t ime the functi on i s  cal l ed 
i t  reserves space for i ts own l ocal copy of N ,  wi th an i ni ti al val ue corresponding to whatever 
was passed to i t  as a parameter when i t  was cal l ed .  

A s  you may have noti ced there i s  a problem wi th the functi on as i t  stands . We have not tol d 
i t  when to stop cal l i ng i tsel f .  We know that 1 !  i s  1 so the functi on becomes : 



VOLUME 3 NO . 5 ( APRI L  1982 ) MICR0-80 PAGE 11 

FUNCTION FACTORIAL (  N : I NTEGER ) 

2 BEG IN  

3 IF N = l 

4 THEN 

5 FACTORIAL 

6 ELSE 

7 FACTORIAL N*FACTORIAL ( N- 1 ) 

8 END 

For al l val ues of N greater than l the functi on wi l l  ca l l i tsel f ;  however when the functi on 
i s  cal l ed wi th a val ue of l then l i ne 5 wi l l  be executed and the functi on wi l £�  return wi th a 
va 1 ue of 1 .  Program exec uti on wi l l  then conti nue from 1 i ne 7 i n  the cal l i ng funct i on .  So 1 
wi l l  be mul ti pl i ed by the current val ue of N for that functi on acti vati on (1 . e .  2} and the funct i on 
wi 1 1  return to the 1 eve 1 whi ch ca 11 ed i t .  Eventual ly a return wi 11 be made to the mai n program 
and the factori al wi 11 have been cal cul ated . The mai n program mi ght be somethi ng s imp 1 e such 
as 

INPUT 11 NUMBER? . .  ; X  

Y:= FACTORIAL ( X }  

Let's now trace the executi on of the functi on when i t  i s  cal l ed wi th an i ni t i al val ue of 3. 
As yet the val ue of FACTORIAL i s  undefi ned so current ly we have 

N = 3 FACTORIAL = ? 

The 1 1el se11 c l ause i s  executed and FACTORIAL i s  cal l ed agai n wi th a parameter val ue of 2, thus 

N = 3 FACTORIAL = ? 

N '  = 2 FACTORIAL = ? 

( The pri me i s  just a notat i onal conveni ence to di sti ngu i sh between the d i fferent cal l s  of 
FACTORIAL } . Remember that N i s  1 oca 1 to the functi on and cannot be modi fi ed outs i de i t .  I t  
i s  a d i sti nct vari abl e  i n  each i nvocat i on of  the functi on, i .e .  the N resul ti ng from the second 
cal l of FACTORIAL i s  ent i rely separate from the N resul t i ng from the fi rst cal l ,  and the thi rd, 
and the fourth . • .  

Agai n the 1 1el se11 c l ause executed as N sti l l  i sn ' t  1 and so we have the fol l owi ng val ues : 

N = 3 
N '  2 

N 11 = 1 

FACTORIAL = ? 

FACTOR IAL ' =? 
FACTORIAL11 = ? 

Now the current val ue of N i s  1 so the 11 Then11 c l ause i s  executed and the funct i on returns wi th 
a val ue of 1 .  

N 3 
N '  2 

Nu 

Nu 

FACTORIAL ? 

FACTORIAL ' ? 
FACTORIAL.. ? 

FACTORIAL .. 

On return to the cal l i ng functi on, there i s  now a val ue for FACTOR IAL ( N-1 } i n  l i ne 7 so the 
functi on returns agai n after doi ng the mul ti ply .  Thus the complete sequence i s  

N = 3 

N = 3 

N '  2 

N '  2 

Nu 

Nu 

Thus i n  the mai n program Y becomes 6 .  

FACTORIAL = ? 

FACTORIAL 6 

FACTORIAL ' 

FACTORIAL ' 

? 

2 

FACTORIAL.. ? 

FACTORIAL 11 

Now 1 et ' s take a peek at what goes on behi nd the scenes when the functi on i s  ca 1 1  ed . One of 
the prerequi s i tes for recursi on i s  the stack . Thi s al l ows a procedure or functi on to have l ocal 
vari abl es and al so enab les i t  to remember where it was cal l ed from so it can return to the ri ght 
spot . 

When the functi on i s  cal l ed, enough room i s  al l ocated on the stack for l ocal vari abl es, the 
return address and a few l i nks  of wh i ch we wi l l  on ly consi der the base poi nter . Thi s i nformat i on 
compri ses what i s  known as the Stack Frame. Fi gure 1 shows the state of the stack when FACTORIAL 
has cal l ed i tsel f  once . 
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Base Pointer 

Return Address 
-

Factorial 

N 
J 

Stack frame A 

B p 

R A Stack frame B 

F 

N 

Figure l 

The base pointer merely points to the start of the previous stack frame so that the stack pointer 
can be reset when the current function returns. After the return, stack frame A becomes current 
and the space allocated to stack frame B is released for re-use. 

All of this stack manipulation is done automatical ly in language such as Pascal, Simul a and 
ALGOL etc. In BASIC the only autmatic stacking operations concern the return address. Also, 
since there are no local variables in BASIC it is up to the programmer to explicitl y set up 
and maintain a stack if recursion is to be used. 

The hard part now begins - converting the function to BASIC. I presume here that most of you 
do not have disk BASIC and hence it wi 1 1  be necessary to use a subroutine to perform the work 
of a function. Our main program will then be somethin� l ike the fol lowing : 

1 0  DIM SK ( lOO ) 'THE STACK 
20 ' SP IS THE STACK POINTER 
30 ' THE I NFO CONTAI NED I N  THE STACK I S  -
40 ' SK ( SP ) - THE BASE PO I NTER 
50 ' SK { SP+l } - THE VALUE RETURNED BY THE FUNCT I ON 
60 ' SK ( SP+2 ) - THE VARIABLEN 
70 
80 'MAIN PROGRAM 
90 
1 00 I NPUT " NUMBER";X 
1 1 0 I F  X=O THEN END 
1 20 SP=1 
1 30 SK ( SP ) =O 
1 40 SK ( SP+2 ) =X 
1 50 GOSUB 2 1 0: ' CALL FACTORIAL 
1 60 Y=SK ( SP+ 1 }  
1 70 PR I NT Y 
1 80 GOTO 1 00 
1 90 END 

Note that lines 1 20 to 1 40 set up the stack prior to the call. The location SK( SP+l ) is not 
i nit i a 1 i sed because its va 1 ue is as yet undefined. Line 1 50 is the ca 1 1  and 1 i ne 1 60 extracts 
the value returned from the cal l .  The stack structure is shown in Figure 2 .  

SP ----t·IP' BP 

FACTORI AL 

N 

Now l et's write the function. 

200 
2 1 0  
220 
230 

240 
250 
260 

' FUNCT I ON FACTORIAL 
I 

I F  SK(SP+2 )  = ! 
THEN  

SK(SP+ 1 }  = 1 
GOTO 31 0 

' ELSE 
SK(SP+3 } = SP 
SP = SP+3 

Figure 2 
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270 SK ( SP+2 ) = SK ( SP-1 ) - 1 
280 GOSUB 2 1 0  ; ' RECURS I VE CALL 
290 SP = SK ( SP )  
300 SK ( SP+ l ) = SK ( SP+2 ) * SK ( SP+4 ) 
31 0 RETURN 

MICR0-80 PAGE 1 3  

Once ag ai n ,  noti ce that 1 i nes 250 to 270 set up the stack and adjust the stack poi nter . Li ne 
280 i s  the recurs ·i ve c al l and l i ne 290 resets the stack poi nter . Li ne 390 performs the mu l ti p ly  
i . e . , 

N*FACTOR IAL ( N- 1 ) .  

Type the program i n  and run i t .  The stack i s  bi g enough to 1 et you ca  1 cu l  ate up to about 33 ! 
I f  you are sti l l  not too sure about how i t  a l l works then ca l cul ate a smal l factor i al such as 
4! and then h i t  BREAK . Now , whi l e  i n  command mode type 

FOR I = 1 TO 1 2 :  ? I ; II : I I  ; SK ( I )  : NEXT I ENTER/NEWL INE 

You wi 1 1  see the contents of the stack di spl ayed on the screen . The base poi nters for each 
of the cal l s  are stored at l ocati ons 1 , 4 , 7  . . . .  The val ues returned at each stage are at l oc ati ons 
2 , 5 , 8 . . . . .  whi l e  the l oca l  va l ues for N are at l ocati ons 3 , 6 , 9  . . .  

There are no return addresses on thi s stack as BAS I C  mai ntai ns i ts own stack for that . 

I shou l d poi nt out that no-one wou l d  seri ous l y  wri te a recursi ve funct i on to ca l cu l ate factori al s 
- the overhead i n  terms of memory requi rement and exec uti on t i me i s  somewhat excess i ve .  The 
examp l e  was chosen mere ly  to i l l ustrate the i deas beh i nd recurs i on and one way in wh i ch i t  may 
be i mp l emented i n  BAS I C .  

- 0000000000 -

***** BAS I C  BAS I C  - AN OCCAS IONAL SERI ES OF ARTI CLES BY KEN B .  SMitH *�*** 

Ken Smi th i s  a pi l ot i n  the R . A . F .  stati oned at Muscat , Oma� . I n  between f l i ghts , Ken i s  obvi ous l y  
a keen and knowl edgeab l e computer hobbyi st . There i s  a very acti ve computer c 1 u b  i n  Oman name l y  
the Muscat Computer Group , o f  whi ch Ken i s  a member . Gi ven h i s experi ence , he i s  often ca  1 1  ed 
upon to teach other members much newer to the hobby ,  the rud iments of computi ng .  Ken has submi tted 
thi s arti c l e to us for pub l i cat i on and , hopefu l l y ,  wi l l  fol l ow i t  up wi th others just as i nformat i ve 
and appeal i ng .  

O . K .  a l l you b i g wheel s - rel ax ! Thi s i s  a teachi ng arti c l e  and as you don ' t  need any tui t i on 
i n  BAS I C ,  there i s  no poi nt goi ng any further . But before you go - format the numbers 1 to 1 00 
on the screen i n  l i nes of 1 0  wi th al l the hundreds , tens and uni ts  l i ned up vert i c a l l y  - wi thout 
usi ng US I NG or TAB . Tri cky - not at a l l .  Rest the pri de a moment and read on . 

What I wi l l  try and do i n  thi s art i c l e  i s  i ntroduce a few teachi ng top i c s  that have proved very 
val uab l e i n  the past . The theme for thi s month - how about output formatti ng .  Very few peop l e  
get that total l y  correct and the reasons why are not al ways obvi ous . S o  l et • s take a coup l e 
of rel ati vely  strai ghtforward prob l ems and pu l l them apart as we go . . .  

PR I NT THE NUMBERS l TO 1 00 ON THE SCREEN I N  ORDERED COLUMNS . 

The fi rst questi on must be - 11What • s  an ordered col umn? "  

A very good questi on wh i ch wi l l  probabl y  answer i tse l f  as we  progress , but  I wou l d  assume for 
a start that a l l  the hundreds , tens and un its  shou 1 d be 1 i ned up . Now thi s prob 1 em has more 
answers than the one about the d i mensi ons  of a p i ece of stri ng . The neatest so 1 uti on that uses  
the ful l power of Level  I I  BAS I C  i s :  

1 0  CLS : FOR X = 1 TO 1 00 : PRI NT US I NG 11 ###11 ; X ,  : NEXT 

Thi s produces an orderly d i sp l ay but there i s  somethi ng mi ss i ng . I wou l d  l i ke to see ten numbers 
a l i ne ,  1 to 1 0  on the f i rst 1 i ne , 1 1  to 20 on the second and so on . To do thi s wi th the above 
program needs some fai r ly  fancy ca l cu l ati on s  and the use of the TAB funct i on .  It then starts 
to l ook a l i tt l e ragged and i s  a l so rather d i ffi cu l t to grasp . I won ' t  i nc l ude my versi on so 
that you more abl e  programmers c an get your OWN versi on runn i ng .  

Wel l , for those sti l l  wi th me , l et ' s  t ake a very s i mp l i st i c approach and start from b as i cs  . . .  

To make a start we wi l l  use the one French i nstruct i on i n  the Level I I  vocabul ary . ( C ) LEAR ( L ) E  
( S )  CREEN - thi s w i  1 1  b e  a good beg i nni ng for neatness ake . Now add the start of a l oop t o  g i ve 
us the numbers l to 1 00 i n  the v ari abl e X .  

1 0  CLS : REM C l ear Le Screen 
20 FOR X = 1 to 1 00 : REM Start a l oop from 1 to 1 00 i n  X 
50 PRI NT X ;  : REM Pri nt the va l ue of X and stop the c ursor movi ng 
70 NEXT X : REM Loop between 20 and 60 unti l X = 1 00 then c arry on . 
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Type th i s i n  and see if you get the same mess  a s  myse 1 f .  Unt i dy 1 i nes of f i gures a 1 1  over the 
screen . But th i s  i s  on ly  a begi nni ng . If you wou l d use  the s ame l i ne numbers as above it wi l l  
stop any gri ef i n  a moment when we add some more l i nes . The REMs are for those who aren ' t  readi ng 
the text ! ! 

Look i ng at my di sp 1 ay i t  now appears that I need to add a carri age return and 1 i ne feed to the 
program after the 1 0 , 20 ,  30 , 40 and so on . The number of ways I have seen thi s done are 1 egi on , 
and some rather strange . For i nstance , I have had the fol l owi ng method of l i ne feedi ng after 
1 0 , 20 . . . .  h anded i n  as homework . 

60 I F  X = 1 0 OR X = 20 OR X = 30 OR X 
OR X = 1 00 THEN PR INT 

40 OR X = 50 OR X = 60 OR X = 70 OR X = 80 OR X = 90 

Now thi s was from q u i te an experi enced programmer . However , he cou l d  obvi ously not see the wood 
for the trees , because di sregardi ng the fact that thi s method does work - i t  i s  hardly  el egant . 
E l egance i s  a val i d  goal because el egance = eff i c i ency i n  memory usage and speed pf execut i on .  

Wel l ,  what method shou l d  we empl oy here? Look at the i dea agai n .  A PR INT after 1 0 ,  20 , 30 and 
so on . What are these numbers but the 1 0  t imes tab l e .  Great but there are no BAS I C  statements 
to say :  

60 I F  X = PART OF THE 1 0  T IMES TABLE THEN PR INT 

We 1 1  there i s ,  but the words are s 1 i ght ly  d i fferent . Try thi s i n  the command mode . 

X = 7 : PR INT X/ 1 0 ,  T NT ( X/ 1 0 )  

Now d o  that agai n wi th X equal t o  1 0 ,  2 0  or 30 . Not i ce anythi ng? O f  course . Much bang i ng of 
the forehad and shouti ng at the dog l ater . The way that BAS I C  i denti f i es i ts tabl es i s :  

60 IF  X/ 1 0  = I NT(X/ 1 0 )  THEN PR I NT : REM Identi fy 1 0 , 20 etc . and PRINT 

Add that to your program and RUN It . Look i ng a l i ttl e neater , but why i s  that fi rst 1 i ne so 
short? The fi rst l i ne i s  so short because i t  only has l i tt l e  numbers i n  i t ! ! What can we do 
about that? One shoul d al ways try it i n  Engl i sh ,  Arab i c or Doubl e Dutch fi rst - because i f  you 
can ' t  express  a probl em i n  your own l anguage the odds are very h i gh that you won ' t  get your computer 
to understand you i n  BAS I C . I n  Engl i sh i t  comes out as : 

30 I F  THE NUMBER I S  A S I NGLE D IG IT  THEN PRI NT A SPACE I N  FRONT OF I T .  

O r  put a s l i ght ly  d i fferent way -

30 IF  THE NUMBER I S  LESS THAN 1 0  THEN  PUT A SPACE IN FRONT OF IT . 

The BAS I C  i s  a natural progressi on from the Engl i sh - a val uabl e l es son . GET IT WORKING IN E NGL ISH  
F IRST . 

30 I F  X <.  1 0  THE N  PR I NT 11 1 1 ; : REM ADD A SPACE BEFORE S INGLE D IG ITS 

Add that and s i t  back and thi nk awhi l e .  There i s  sti l l  one more task to ful ly  t i dy th i s program .  
The Hundreds don ' t  l i ne up . I have l eft you l i ne 4 0  t o  add thi s fi n i sh i ng touch for yourse l f .  

TOP I C  2 - HOW CAN WE CONTROL A PROGRAM WITH THE CURSORS? 

Th i s probl em came up  - yet agai n - on ly  the other week . Es senti al ly  some of our c l ub members 
are wri t i ng a game whi ch i nvo 1 ves movi ng a dot around the screen wi th the cursor arrows . ( What 
game doesn ' t??? ) Anyway , they had used the INKEY$ functi on and were concerned that thei r keyboard 
wou l d  not l ast the week . To expl ai n to those who are not fami l i ar wi th INKEY$ .  I NKEY$  i s  a 
method of extracti ng the resu l t  of a s i ng l e key i nput from the keyboard i nto a STR ING , whi ch 
can then be decoded to fi nd whi ch key has been pressed . The b i ggest prob 1 em i n  thi s part i cu l ar 
case i s  that INKEY$ i s  a s i ngl e l atch functi on ,  i . e .  i t  on ly returns a key ' s val ue  once , even 
i f  i t  i s  hel d down . To get any resu l ts i n  the appl i cati on ment i oned , the key must be repeatedly 
pressed - hence the concern . ( N . B .  Certai n types of repeat key routi nes al l ow a mu l ti p l e return 
i n  INKEY$ ,  but it i s  very sl ow and not su i ted to game work ) .  

I t  proved val uab l e  to go through what i s  general l y  a standard method of access i ng the keyboard 
for thi s type of appl i cati on and you mi ght benefi t al so . . .  

The TRS-80 keyboard i s  a memory mapped devi ce wh i ch i s  scanned and decoded from wi th i n the  ROM . 
However , us i ng the PEEK funct i on di rectly i nto the Keyboard Memory we can access the i nformati on 
d i rect l y .  Thi s has advantages both i n  speed and el egance . There are qu i te a few l ocat i ons that 
peopl e use for th i s method . I al ways use 1 4426 deci mal , not because i t  i s  part i cu l arly  the best , 
but because I know what ' s  there . 
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·The fi rst step i n  exami ni ng thi s part i cul ar feature i s  to wri te a s i mpl e program : 

1 0  PRI NT PEEK ( 1 4426 ) ; : GOTO 1 0  : REM PRINT DEC I MAL CONTENTS OF 1 4426 

Runni ng thi s wi l l  show that there i s  a cont i nuous return of dec i mal val ues rangi ng from 0 to 
255 ( a  s i ng l e BYTE ' s  wort h )  whi ch change . whenever certai n keys are pressed . Thi s parti cu l ar 
PEEK g i ves a d i fferent number for each cursor and combi nat i on s  of cursors wi th a few extra keys 
recogni sed as we 1 1  . I f  you c are to use other val ues to PEEK from 1 4420. to 1 4430 you wi 1 1  fi nd 
some other poss i b i l i ti es . 

What you are actual ly  seei ng i s  the dec imal representat i on of a B I T  pattern generated by the 
decod i ng of the pressed key ( s ) . Unl ess  you have an I . Q .  i n  the hi gh 200 • s then the pattern 
wi l l  not be obvi ous . The fol l owi ng program u ses the TRS-80 to hel p .  (A nobl e u se ) . 

l O . CLS : REM CLEAR LE SCREEN 
20 DEF I NT A-Z : REM I NTEGER ONLY TODAY PLEASE 
30 A = PEEK ( 1 4426 ) : REM DEC IMAL VALUE OF 1 4426 I NTO A 
40 FOR X = 0 TO 7 : REM LOOP X FROM 0 TO 7 
50 I F  2 X AND A THEN PRI NT

. 
" l " ; ELSE PRI NT " . " ;  

60 REM L I NE 50 CHECKS B I T  X TO SEE I F  I T ' S  SET . 
70 NEXT X : REM LOOP BETWEEN 40 AND 70 UNT I L  X =7 
80 PRI NT" " ,  : REM FORCE CURSOR TO THE NEXT TAB POS I TI ON 
90 GOTO 30 : REM START AGAI N  AT 30 

The above , hopefu l ly, i l l u strates the pri nci p l e a l though l i ne 50 wou l d  be the topi c of a who l e  
art i c l e i n  i tsel f .  The TRS manual  i s  rather sketchy on log i cal  Operators but see i f  you c an 
manage . ( Perhaps I wi 1 1  cover. i t  another month i f  demand i s  there ) . The fo l l  owi ng i s  a condensed 
versi on that runs rather faster and i s  qui cker to type i n .  

1 0  CLS : DEF I NTX 
20 FORX=OT07 : IFX  2ANDPEEK ( l 4426 ) THENPRI NT" l " ; ELSEPR INT " . " ;  
30 NEXT : PR I NT " " , : GOT020 

Wel l ,  that ' s  about i t  for thi s month . The program ' DRAW ' i s  a very early one of mi ne that i l l us
trates the above techni ques but  does not  get overly comp l ex .  Next t i me we  wi l l  enhance the draw 
routi nes and get the ' pi ctures ' .stored away i nto  stri ngs . But that ' s  another prob l em !  

4 0  CLS : P F n t-n· � P FU : NT :: P F� I NTCHR$ < 23 > ; TAB ( L 2 ) ; " DRA!Al "  
5 0  PR H'<ITTr.4B ( 1 2 ) ; " :::: ::::::: :::: " 
60 PH I NT : P F< I I\IT : P H I NT 
70 PF< I NTT{)B ( f-5 ) ; " B Y I<EN B SM I T H "  
80 PR INT : PR I NT :  P F< I N T :  PR I NT "  D O  YOU �\IANT I NSTRUCT I ONS " ; :  I NP U T Z $  
s>o I FLEF T�i < z �� !' 1 > = "  N "  THEN 300 
1 00 CLS : PR I NTTAEt ( :L �i ) " DRAW I NSTRUCT I ONS 
1 1 0 PF< I NTTAB ( 1 5 )  " ::::: :::: :::: ::::: ::::!:::::::: :::::::::: :::: :::: :::: :::::::: ::::::::::::: 

1 20 PR I NT ' ' T H I S  PROGRAM W I L L L E T  YOU DRAW ANY DES I GN OF YOUR CHO I C E 
1 30 PR I NT " ON THE SCREEN . YOUR CONTROLS ARE AS FOLLOWS : - " 
1 40 PR I NT ' ' THE CURSOR ARROWS W I L L MOVE THE L I NE I N  THE NATURAL SENSE . 
1 50 P R I NT ' ' ALSO COMB I NA T I ONS W I LL PRODUCE � D I AGONAL L I NE . 
1 6� PR I NT ' ' Y O U  CAN HAVE E I THER A P OS I T I V E OR NEGAT I VE DRAW I NG .  TO 
1 7 0 PR I N T " CHANGE THE FORI"IAT PRESS � 1 "  AT ANY T I I"IE I N  THE RUN . 
1 80 PR I NT ' ' H I TT I NG THE " ENTER " W I LL ERASE THE SCREEN A N D  L E AVE THE 
1 <:;>(l PR I NT "  START PIB'I N T  A T  THE LAST P OS I T  I ON . SO ALLOW I NG YOU TO 
200 PR I N T " BEG I N  AT A N Y  P O I NT ON THE SCREEN . 
2 1 0  PR I NT '' H I TT I NG THE SPACE BAR W I L L FLASH THE CURSOR AND ALLOW YrnJ 
220 P R I NT " TO I"IOVE I T  {�NYWHERE W I THOUT A PR I NT .  TO E X I T  F R Ot'l TI·-I I S  
230 PR I NT "  PRE!3S THE SPACE BAF< AND U P  ARROW TOGE THER . 
240 PR I NT "  PRESS ENTER TO CONT I NUE . • . • . •  " ; : I NP UT X : CLS 
2�!0 PFU NT :  PR I N T :  PR I NT :  P R I NT "  YQU MAY ALtlO L E T  TJ-·IE • TRS--80 " DD THE D R A v.J I NG 

, E I THER BY 
260 PR I N T '' ENTER I NG " 2 " NOW O R  B Y  PRESS I NG A " 2 " AT ANY T I ME IN THE R U N . 
270 P R I I\IT " Y O U  MAY Pf4USE THE F'ROGHAM BY H I T T I NG " SH I F T :iJ " 
280 P R I NT " PRESS ENTER TO CONT I NUE • . • • • •  " ; � I NF'U T X  
2 9 0  I F X == 2 GOT0890 
300 X ==63 : Y==23 
3 1 0  CLS 
320 SET < X , Y > 
330 RESET < X , Y > : SE T < X , Y > : A=PEEK ( 1 44 2 6 ) / 8 : I FA== 1 6THE N Z == 1  
340 I F A= 1 7THEN Z == O  
3 5 0  I F Z = 1 THENSET < X , Y > : R ESE T < X , Y > : GOT0420 
360 A==PEEK C 1 44 26 ) / 8 
370 I FA=OGOT0330 
380 I FA= . 1 25GOTO 3 1 0  
390 I FA== . 25GOT0600 
400 I FA== . 5GOT0890 
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420 ONAGOTD440 , 460 � 30 , 480 , 500 , 520 , 3 0 , 540 � 560 , 580 
430 GDTD330 
440 I FY >OTHENY=Y - 1 : GOT0330 
450 RESET < X , Y > : GOT0330 
460 I FY< 47THENY=Y + 1 : GDT0330 
470 GOTD450 
480 I F X >OTHEN X = X - 1 : GDT0330 
490 GDT0450 
500 I F X >OANDY >OTHENX = X - 1 : Y=Y- 1 : GDT0330 
5 1 0  GOT0450 
520 I F X >OANDY< 47THENX = X - 1 : Y=Y+ 1 : GOT0330 
530 GOT0450 
540 I F X < 1 27THENX = X + 1 : GOTD330 
550 GOT0450 
560 I F X < 1 27ANDY >OTHENX = X + l u Y=Y- 1 : GOTD330 
570 GOTD450 
580 I F X < 1 27ANDY< 47THENX = X + 1 : Y=Y+ 1 u GOTD330 
590 GOTD450 
600 FDR Z = 1 5360TD 1 6383 : PDKE Z , 1 9 1 : NE X T  
6 1 0  RESET < X � Y ) 
620 SET < X , Y > : RESET < X , Y > : A=PEEK C 1 4426 ) / 8 : I FA= 1 6THEN Z = 1  
630 I FA= 1 7THEN Z =O 
640 I F Z = 1 THENRESET < X , Y > : SET < X , Y > : GOTD7 1 0  
650 A=PEEK C 1 4426 > 18 
660 I FA=OGOTD620 
670 I FA= . 1 25GDT0600 
680 I FA= . 580T0890 
690 I FA= . 25GOTD300 
7 1 0  ONAGOT0730 , 750 , 600 , 770 , 790 , 8 1 0 , 600 , 830 , 850 , 870 
720 GOTD620 
730 I FY >OTHENY=Y- 1 : GOT0620 
740 SET < X , Y > : GOT0620 
750 I FY< 47THENY= Y + 1 : GOT0620 
760 GOT0740 
770 I F X >OTHEN X = X - 1 : GOTD620 
780 GOTD740 
790 I F X >OANDY >OTHEN X = X - 1 : Y=Y- 1 : GOT0620 
800 GOT0740 
8 1 0  I F X >OANDY< 47THENX = X - 1 : Y=Y+ 1 : GOT0620 
820 GOT0740 
830 I F X < 1 27THEN X = X + 1 : GDTD620 
840 GOTD740 
850 I F X < 1 27ANDY >OTHE N X = X + 1 : Y=Y- 1 : GOTD620 
860 GOT0740 
870 I F X < 1 27ANDY< 47THENX = X + 1 : Y=Y+ 1 : GOT0620 
880 GOT0740 
890 CLS : PR I NT " TH I S  I S  A " TSR 80 " P I CTURE . WOULD YOU L I KE A NEGAT I VE DR A 
900 PR I NT " POS I T I VE SCREEN? 
9 1 0  PR I NT : PR I NT :  
920 PR I NT " TYPE " P " OR " N " 
930 Y$= I NI<-=:Y$ 
940 I FY$= " N " GOT0 1 040 
950 I FY$= " P " GOT0970 
960 GOT0930 
970 CLS 
980 X =63 : Y=23 
990 B=RND C 3 ) -2 : C=RND < 3 > -2 : X = X + B : Y=Y+C 
1 000 I F X < 1 DR X > 1 26GOSUB 1 1 20 
1 0 1 0  I FY< 1 0RY >46GDSUB 1 1 20 
1 020 RESET < X ,  Y > : SET < X ,  Y > : Y$= I NKEY$ : I FY$=�1 1 11 8DTD330 
1 030 GDT0990 
1 040 FOR Z = 1 5360T0 1 6383 : PDKE Z , 1 9 1 : NE X T  
1 050 X =63 : Y=23 
1 060 B=RND < 3 > -2 : C=RND < 3 > -?. : X = X +B : Y=Y+C 
1 070 I F X < 1 DR X > 1 26GOSUB 1 1 20 
1 080 I FY< 1 DRY >46GOSUB 1 1 20 
1 090 SET < X , Y > : RESET < X , Y > : Y$= I NKEY$ : I FY$= 11 1 " 80T0330 
1 1 00 GOTD 1 060 
1 1 1 0 END 
1 1 20 I F X < 1 THENX = 1  
1 1 30 I F X > 1 26THEN X = 1 26 
1 1 40 I FY< 1 THENY= 1 
1 1 50 I FY >46THENY=46 
1 1 60 RETURN 

- 0000000000 -
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***** 

The TRS-80 has been 1 ong accepted as one of the four mai n educati on a 1 computers i n  the UK and 
i ts Model I has been at the forefront of educati onal comput i ng for the past three years or so , 
the Mode 1 I was joi ned by the Mode 1 I I I about a year ago . Now the TRS-80 has a co 1 our computer 
on the market . I t  was ·l aunched i n  December 1 981  i n  Bri tai n and i s  now becomi ng avai l ab l e  i n  
vol ume . 

Two model s are current l y  avai l abl e but , for thi s revi ew , we used a machi ne wi th 16K RAM and 
EXTENDED COLOUR BAS I C  whi ch i s  sol d for £449 at thi s t ime .  A model wi th 4K RAM i s  the other 
al ternati ve but wi th a l ess powerful BAS I C . 

WHAT COMES W I TH I T .  

For £449 you get the fol l owi ng : 

1 6K Col our computer wi th Extended Bas i c 
Bui l t  i n  RS-232 I /0 port and real t ime c l ock 
Cabl e to connect computer to TV 
Operati ng manual 
Col our BAS I C  i n structi on manua l  
Extended Col our BAS I C  i nstruct i on manual 
Card l i sti ng statements ,  functi ons , and operati ons . 

You must supply your own col our TV set ( or bl ack and whi te ) and tape recorder . 

The computer uses a 6809E Motorol a e i ght b i t mi croprocessor ch i p wi th a c l ock speed of 0 . 894 MHz . 

THE COMPUTER CASE AND ALL . 

As i n  other model s ,  the Col our computer comes i n  the now tradi t i onal grey and s i l ver p l ast i c 
casi ng . I t  l ooks as sturdy as ever and I am i n  no doubt as to the rel i abi l i ty of the strength 
of thi s materi a 1 ,  hav i ng seen a few TRS-80 ' s bounce in recent years . Un 1 i ke the Mode 1 I ,  the 
TRS-80 Col our computer has i ts power supp ly  i ns i de the case so that reduces the number of l eads 
trai l i ng .  In fact , the power supply uni t seems to take up a 1 arge proporti on of the case but 
there appears to be no prob l ems wi th overheati ng .  The c ase measures 37cm wi de and 34cm deep , 
and i s  wel l mounted on rubber feet that certai nly do not l et the c omputer s l i de about on desktops . 

At the back of the computer there are D I N  connectors for a tape recorder , seri a 1 pri nter or 
modem , and dua 1 joysti c k  contro 1 1  ers . In addi t i on thi s i s  where you connect the computer to 
the TV . Here , too , i s  where you fi nd the on/off swi tch and wel l tucked away i s  the reset button . 

Near the back on the r i ght h and s i de i s  the s l ot for ROMPAKS sui tably protected wi th a fl ap .  

THE KEYBOARD . 

I was more than a 1 i tt l  e concerned when I f i rst saw the keyboard . A 1 though i t  h ad ca  1 cul  ator 
styl e keys , they were certai n ly  much better than those of the ear ly  PET . They were wel l spaced 
out and qui te sui tab l e for typi ng and enteri ng programs , but why d i d Tandy move ·away from the 
excel l ent keyboard that they had provi ded on thei r other machi nes? In school the keyboard has 
presented no prob 1 ems whatsoever . Ch i  1 dren have used qu i te happi ly  the keyboard for Computer 
Ai ded Learn i ng ( CAL ) packages . In fact , there i s  one great asset of th i s keyboard . It i s  real l y  
easy t o  produce masks  that s 1 o t  over t h e  keys ; t h e  use o f  such a mask h a s  tremendous potenti a  1 
i n  educati on for l abel l i ng keys to represent responses . 

I n  the package ART GALLERY from Tandy the overl ay keyboard i s  u sed to very good effect and the 
ch i  1 dren who have worked wi th thi s program have apprec i ated the over 1 ay . I understand that 
the Col our computer word process i ng package wi l l  have a s i mi l ar overl ay for rememberi ng  defi ned 
functi on s .  

SCREEN D I SPLAY . 

The l etters and symbol s d i spl ayed on the screen are of good s i ze and are extremely  c l ear for 
even the youngest chi 1 dren to read . Unfortunatel y ,  the machi ne that we h ave at present i s  on ly  
ab  1 e to di sp 1 ay on screen i n  upper-case 1 etters , but I understand that a 1 ower-case modi fi  c ati on 
is  short ly  to be rel eased and wi l l  be avai l abl e in  the UK . The screen is  s i xteen l i nes deep 
and 32 upper-case characters across . As I have a 1 ready sai d ,  thi s pro vi des for rea 1 c 1 ari ty 
i n  an educat i onal setti ng , and wi th i n any normal CAL work the l ength of l i ne shoul d present 
no probl ems , al though I must admi t that when programmi ng , I found the 32 character l i nes a l i tt l e 
cramped . 
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The c l ari ty and c o  1 our of your screen wi l l  depend upon the condi t i on of your TV set . For the 
purpose of thi s revi ew ,  I have used a 1 4  i nch SONY and a 16 i nch PH I LL I PS very successfu l l y .  
I n  addi t i on ,  some use has been made o f  the 1 arge schoo 1 TV . We found n o  rea 1 prob 1 ems wi th 
col ours not bei ng as sharp as they shou l d be . 

The screen di spl ay i s  normal l y  b l ack on a green background , but thi s can eas i ly  be changed to 
red on yel l ow wi thi n a program.  

THE GRAPH I CS CAPAB I L IT I ES .  

I n  the past , those fami l i ar wi th Tandy computers have had t o  d e  a 1 wi th b l ocks  o f  wh i te graphi cs  
in  screens of  48 x 1 28 ,  but  now ,  with the co 1 our  computer , you  have as  many as  ei ght col  ours , 
n i ne i f  you i nc l ude b l ack , and fi ve modes of reso 1 uti on rangi ng from 32 x 64 to 1 92 x 256 .  
The col ours avai l ab l e are -

green 
ye l l ow 
b l ue 
red 
buff 
cran 
magenta 
orange 

When worki ng at maxi mum resol uti on of 1 92 x 256 ,  up to four col ours are avai l ab l e .  As you wou l d 
expect , there i s  a trade-off between memory consumpti on ,  col our choi ce and the resol uti on . 

When you swi tch on , four pages of graph i c s memory are reserved for use . Each page uses 1 .  5K 
and i t  i s  pos si bl e to reserve up to ei ght pages . 

PROGRAMM I NG I N  COLOUR GRAPH I CS .  

There are three commands that must b e  used i n  sequence t o  program i n  c o  1 our graph i c s .  These 
are -

PC LEAR 

PMODE 

SCREEN 

Th i s wi l l  t'eserve up to ei ght l .  5K pages of memory for graph i cs .  I f  you don • t use 
the command , four pages are automati cal l y  reserved . 

Thi s command sets up the resol ut i on to be used and the starti ng page of the screen 
memory . 

Th i s  i n structs the computer as to the screen type (graphi c s or text } and the col our 
set , depend i ng on the col our mode . 

Two add i t i onal commands are needed but these can appear anywhere i n  the program and i n  any sequence 
fol l owi ng the PCLEAR statement . 

PCLS 

COLOUR 

Th i s w i l l  c l ear the screen to a spec i fi ed col our . 

Thi s sets up the col our of the fore and backgrounds used by the other graphi cs  commands . 

Let • s l ook now at some of the graph i c s  commands that back up the hardware and real l y  make use 
of the power of the col our computer . 

The L I NE  command , as you wou l d  expect , draws l i nes between two spec i fi ed poi nts . I f  on l y  one 
pai r of coordi nates i s  spec i fi ed ,  the 1 i ne i s  drawn between the poi nt and the previ ous poi nt 
used . The l i ne command can al so be used to erase a l i ne too , as wel l as creati ng one . To do 
th i s  you mere ly  draw in the background col our that you are usi ng . 

The C I RCLE command , as you wou l d expect , al l ows you to draw ci rc l es but i t  i s  al so poss i b l e 
to draw el l i pses and arcs  as we l l .  Drawi ng c i rc l es on the screen i s  surpri s i ng ly  easy . You 
on ly  have to speci fy the centrepoi nt and the radi us  and there i s  a further feature that enab 1 es 
you to speci fy the col our it i s  drawn i n .  

Perhaps the most wonderful of the graph i cs commands i s  DRAW . Thi s command presents an easi er 
way of doi ng some of the thi ngs that you may wi sh to attempt wi th the L I NE and C IRCLE commands .  
DRAW enab l es you to draw a l i ne or a seri es of l i nes by speci fyi ng thei r d i recti on , angl e ,  and 
col our , al l i n  the same program l i ne .  Thi s command takes the form o f  a stri ng express i on .  
I t  i s  poss i b l e , wi thi n DRAW , to move i n  ei ght di fferent di recti ons and there i s  al so the amazi ng 
potenti al to scal e up and down the object that you are drawi ng . 

Once you have produced an out l i ne shape , whether i t  be by L INE , C IRCLE  or DRAW , i t  i s  poss i b l e  
t o  use another Co l our BAS I C  word t o  f i l l  i t  i n .  The command here i s  PAINT . You merel y  have 
to speci fy a starti ng poi nt and the shape i s  fi l l ed i n .  
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M ICR0-80 PRODUCTS - CATALOGUE 

H I GH QUAL ITY PRODUCTS FOR YOUR COMPUTER AT UNBEATABLE PRICES . 

ABOUT M ICR0-80 PRODUCTS 

MI CR0-80 PRODUCTS was started at the request of M ICR0-80 readers who wanted to obtai n good qual i ty 
peri pheral s and software for thei r computers at reasonab l e pri ces . I n  .the past 2 1 /2 years 
l i teral l y  thousands of sati sfi ed customers can attest to the fact that M ICR0-80 PRODUCTS has 
achi eved thi s objecti ve .  We have removed much of the myst i que whi ch  surrounds the i nterfaci ng of 
such useful per; pheral s as di s k  dri ves and pri nters and have become the major Austral i an source of 
supply for such software product s  as NEWDOS and DOSPLUS whi ch have i ncreased the power and speed of 
TRS-80 mi cro-computers enormous l y .  More recentl y ,  we have s aved H i t achi  owners  consi derabl e sums 
by i nterfac i ng MP I d i s k  dri ves to the H i tachi  Peach . We were the fi rst i n  Austral i a  ( i n  the 
worl d? ) to successful ly i nterface the range of Ol i vetti e l ectroni c  typewri ters to be pri nters and 
have desi gned and produced a number of useful modi fi cati ons for the TRS-80/System 80 . 

As the i nterest of mi cro-computer users broaden , so do our own . We now act i ve ly  sel l and support 
the TRS-80 Model 3 ,  the Osborne l ,  the H i tachi  Peach , the O l i vetti M20 mi crocomputer , the North 
Star Advantage and the Al tos mu l ti -user system . We wou l d be happy to ass i st you i n  upgrad i ng your 
present computer wi th new peri pheral s or even exchangi ng i t  for a more modern machi ne .  

MAI L  ORDER POL I CY 

Much of our bus i ness  i s  c arri ed out by Mai l Order and our customers fi nd i t  a s i mp l e and effi c i ent 
way to do busi nes s .  You may p l ace your order by tel ephone or by mai l i ng i n  the order form from any 
i ssue of MICR0-80 magaz i n e .  General l y ,  i t  takes about 1 week from rece i pt of order unti l di spatch . 
You shou l d  a l l ow 2-3  days for your l etter to reach us  and 7- 1 0  days for the parcel to reach you 
maki ng a total turnaround t i me of about 3 weeks .  I f  we are temporari ly  out of stock of an i tem , we 
wi l l  send you a not i fi cati on of back  order g i vi ng our best esti mate of when i t  wi l l  be back i n  
stock . Payment , whi ch shou l d  accompany the order , may be by Cheque , Money Order , Bankcard or 
Access .  I f  \\fe are unabl e to supply an order i mmed i ately,  we . appl y  the fol l owi ng rul es : 

- If payment i s  by cheque and none of the order i s  i n  stock , the cheque i s  not presented unti l the 
order can be fu l fi l l ed .  

- I f  payment i s  by cheque and some i tems are i n  stock , the cheque i s  presented and the i tems back  
ordered are shown on the  i nvoi ce whi ch accompan i es the  good s . 

- If payment i s  by Bankcard or Access , on ly  these i tems whi ch  can be suppl i ed are charged . Back 
ordered i tems are not charged unti l avai l ab l e .  

I f  you wi sh t o  speed u p  del i very , you may pay a speci al del vi ery fee t o  have the i tem sent by road 
frei ght or even ai r express . R i ng for pri ces . 

WARRANTY AND SERV I CE 

A l l hardware product s carry a 90 day parts  and l abour warranty ei ther from the manufacturer/di s
tri butor or from MICR0-80 PTY . LTD . I n  many cases , warranty serv i c i ng can be arranged i n  your own 
c i ty ,  otherwi se goods shou l d be returned to MICR0-80 PTY . LTD . the cost of frei ght to M ICR0-80 i s  
at customer • s  expense . Return frei ght " on goods whi ch requi re repai r or adjustment , ei ther by road 
or post at MICR0-8o·• s di scret i on ,  wi l l  be pai d for by t4 I CR0-80 PTY . LTD . Customers shou l d  obtai n a 
return authori s at i on from M ICR0 -80 before despatchi ng goods for warranty repai r ,  post warranty 
serv ic i ng can al so be carri ed out at very reasonabl e rates . 
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TRADE - I Ns , EASY PAYMENT TERMS 

MICR0-80 BRINGS COMMONSENSE TO COMPUTER BUY I NG 

I f  you wi sh  to buy a new car ,  you are abl e to trade-i n your exi sti ng vehi c l e  and arrange fi nance 
for your new purchase ,  a 1 1  under the one roof . Not so wi th mi crocomputers . If you want to 
d i spose of an exi sti ng machi ne ,  you are on your own and , in most  cases , you must make your own 
arrangements about fi nance , too . Here at M ICR0-80 we th i nk thi s i s  r i d i cu l ous ,  so  we have done 
somethi ng about i t .  We are now abl e t o  accept TRADE- I Ns o n  new COMPUTERS and PERI PHERALS and 
to arrange CONSUMER MORTGAGE terms to approved customers . Thi s offer app 1 i es to our customers 
ALL OVER AUSTRALI A ,  not j ust i n  South Austral i a . 

Here i s  what you do . 
I f  you are i nterested i n  trad i ng- i n exi sti ng equi pment : -

1 ) Wri te to us  or phone us , descri bi ng the equi pment you wi sh to trade-i n .  Make sure you te 1 1  
u s  i ts age and any di sti ngui shi ng features . Eg . :  TRS-80 Model 1 ,  early styl e keyboard wi th 
11 Square • mon i tor , L2/1 6K , 3 years o l d ,  good cond it i on . 
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2 )  Tel l us too , what computer you wi sh to purch ase from our range of Hi t ach i , TRS-80 Model 
3, Osborne , Ol i vetti and North Star . 

3 )  We wi i l wri te ,  offerri ng you a trade- i n  val uat i on and quot i ng the pri ce of the equi pment 
requested . Our trade- i n  offer wi l l  be subject to i nspecti on of the equ i pment at our premi ses . 
Our l etter wi l l  al so i nc l ude i nstructi ons for sendi ng the equi pment to us i n  the most cost effec
ti ve manner . 

4 )  I f  you are s ati sfi ed wi th our offer and quotat i on ,  together wi th payment for the bal ance 
( or i f  you wi s h  to purchase on terms , see 6 bel ow )  and we wi l l  send your new computer to you . 

I f  you woul d 1 i ke to t ake advantage of consumer mortgage or l eas i ng fi nance , wi th or wi thout 
a trade- i n : -

� )  Wri te or ' phone tel l i ng u s  the equi pment you wi sh to purchase . 

6 )  We wi l l  send you a wri tten quotat i o n ,  an order form and an app l i cati on form for the appropri ate 
f i n ance . 

7 )  Comp 1 ete the app 1 i cati on and order forms and return them, together wi th a cheque made out 
to the fi nance company i ndi cated , for the fi rst month l y  payment . The order i s  cond i ti onal upon 
you obt ai n i ng fi n ance of the requ i red amount at the quoted rate . I f  th i s  i s  not avai l abl e at 
the t i me the order i s  recei ved , we wi 11 contact you for further i 1nstructi ons . South Austra 1 i  a 
h as some of the most stri ngent regu l ati ons i n  Austral i a  affecti ng consumer fi nanc i ng and you 
may rest assured that your i nterests wi l l  be wel l protected . 

8') When authori sed to do so by the fi nance company , ( general ly 3-7 d ays ) we wi 1 1  despatch the 
new equi pment to you . 

EASY PAYMENT TERMS ALSO AVA I LABLE ON PERI PHERALS 

The s ame consumer fi nance is a 1 so avai 1 ab 1 e on h ardware peri phera 1 s se 1 1  i ng for more than $250 . 
For examp l e ,  i f  you requi re a di sk dri ve cost i ng $499 , you coul d purch ase i t  on 1 0% depos i t  
and payments o f  on l y  $4 . 1 7  over a peri od of 36 month s .  

Even software c an be i nc l uded i n  the overal l purch ase to a l i mi ted extent . E g . ;  I f  you purch ase 
a new computer system then you coul d al so fi nance a Di sk Operati ng System and app l i c ati on programs 
up to about 1 0% of the total val ue of the purc h ase . 

WE HAVE CUSTOMERS WAI T I NG FOR USED COMPUTER SYSTEMS 

I n  h i gh demand are TRS-80 Mode 1 1 systems wi th one or more di sk dri ves . I f  you h ave such a 
system, why not trade i t  i n  on a new computer? 

Fi nance and l easi ng faci l i ti es - to approved c l i ents i s  avai l ab l e  through "ESANDA" Adel ai de . 
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***** BOOKS ***** 

THE CUSTOM TRS-80 & OTHER MYSTER I ES 
$32 . 50 + $ 1 : 20 p . &p .  

The compl ete gui de to i nterfaci ng your TRS-80 
to the outsi de worl d ,  coveri ng both hardware 
and software . 

TRS-80 D I SK & OTHER MYSTERI ES 
$27 . 00 + $ 1 . 20 p . &p .  

A must for the seri ous di sk user . Di sk fi l e  
structures reveal ed .  DOS ' s  compared and 
exp l ai ned , how to recover l ost fi l es ,  how to 
rebui l d  crashed d i rectori es . 

LEARN I NG LEVEL 2 NOW ONLY $7 . 95 +$1 . 20 p . &p .  

Wri tten by Davi d L i en ,  the author of the TRS-80 
Level 1 Handbook , thi s book teaches you , step
by-step , how to get the most from your Level 2 
machi ne .  I nval uabl e suppl ement to ei ther the 
TRS-80 Level 2 manual or the System 80 manual s .  

Level 2 ROM ASSEMBLY LANGUAGE TOOLK I T  
$29 . 95 + $ 1 . 20 p . &p .  

The defi n i t i ve work on usi ng Level 2 ROM 
routi nes i n  your own programs . Covers TRS-80 
Model 1 and 3 and System 80 . Comes compl ete 
wi th DBUG , a machi ne l anguage debuggi ng mon i tor 
d i stri buted on cassette . Thi s package i s  a 
must. for machi ne l anguage programmers and 
BAS I C  programmers .  

BAS I C  BETTER AND FASTER 
$32 . 50 + $ 1 . 20 p . &p .  

F ast becomi ng the " b i b l e" o n  the TRS-80 for 
BAS I C  programmers , thi s book i s  packed ful l of 
useful routi nes and techni ques a l l ful l y  ex
pl ai ned , whi ch you can use i n  your own pro
grams . If you are seri ous about l earni ng to 
program , then thi s i s  a must . 
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LOOKI NG FOR A NEW COMPUTER? 

MICR0-80 PRODUCTS HAS A COMPLETE RANGE OF 
H I GH QUAL I TY MICRO-COMPUTERS FOR EVERY REQU IREMENT . 

H I TACH I  PEACH - Add Some Col our To Your L i fe .  

CAT 3 

The H1 tach1 Peach  i s  bui l t  to the h i ghest qual i ty standards we have seen i n  a mi crocomputer .  Not 
surpri s i ng real ly  when i t  comes from Japan ' s l eadi ng computer company . The Peach can be a versa
ti l e ,  c assette based system for home use or a ful ly  expanded busi ness system carryi ng out word 
process i ng ,  account i ng ,  fi nanc i al pl anni ng etc . etc . When you see a Peach , you wi l l  qui ckly be 
conv i nced , as we are , that i t  i s  the shape of thi ngs  to come . Wi thi n th� next few years h i gh 
resol uti on col our graph i c s  wi l l  become a standard feature on busi ness computers . Fortunatel y ,  you 
do not have to wai t .  The Hi tachi  Peach i s  here now and so i s  h i gh  qual i ty ,  appl i cati ons software 
for busi ness use . 

Standard features of the .. Peach "  i nc l ude 40/80 character di spl ay ,  Upper/Lower case wi th descenders , 
h i gh densi ty graph ics ( 640 x 200 ) , 8 col ours , numeri c keypad , ten programmabl e  functi on keys , 
speaker wi th vol ume control , RS232 Port , Centroni c s  paral l el pri nter port ,. Red/Green/Bl ue vi deo 
output , l i ght pen port , 32K RAM , 24K R0�1, s i x expans i on s l ots , RAM expandab l e to 64K i n  cabi net , 
6809 Microprocessor, and M icrosoft bas i c .  

PRICE *WEEKLY 

32K CASSETTE SYSTEM Green, Screen $2 , 1 00 
PA�����t 

Consi sts of Hi tachi  Peach wi th 32K RAt� , Col our $3 , 000 $25 . 1 0  
24K ROM, Mono Cassette deck and H i g h  
Reso l uti on Moni tor 

48K S I NGLE DENSI TY D ISK SYSTEM Green Screen ,$3 , 300 $27 . 79 
H i tachi Peach wi th 48K RAM , 24K ROM , Col our $4 , 200 $35 . 1 3  
Di sk Control l er two 5 1 /4 i nch  s i ng l e-
s i ded s i ng l e  densi ty MPI d i sk  dri ves 
(80 Kbyte capac ity each ) and d i sk  
operati ng system 

Two 5 1 /4 i nch  doubl e-s i ded s i ngl e dens i ty Add . $ 250 $2 . 09 
d i sk dri ves , control l er ,  and d i sk operati ng 
system i n  l i eu of s i ng l e-s i ded dri ves . 

48K DOUBLE DENSI TY D I SK SYSTEM Green Screen $4 , 400 $36 . 81 
Hi tachi  Peach with 48K RAM , 24K ROM Col our $5 , 300 44 . 33 
d i sk control l er two 5 l /4 i nch  doubl e-
si ded , doub l e desni ty d i s k  dri ves 
( 280 Kbyte capac i ty each ) and Di sk operati ng 
system. 

COMPLETE PROFESSIONAL WORD PROCESSOR I N  COLOUR ! $6 , 450 $53 . 95 
48K s i ng l e  densi ty di sk  system wi th col our 
moni tor ITOH 40 character per second dai sywheel 
pri nter and H iWri ter word processi ng program .  

COLOUR ACCOUNTI NG SYSTEM From $6 , 900 $57 . 72 
48K doubl e-densi ty di sk system wi th col our 
moni tor , Star dot matri x pri nter and any three 
modul es from the Hi Fi nance Accounti ng Software 
e . g .  Debtors , I nventory and I nvoi ci ng .  Thi s  
System i s  capab l e of hand l i ng up to : 

- 1 200 i nventory i tems 
1 00 credi tors 
1 00 general l edger accounts 
300 transacti ons per month 

The capac i ty can be more than trebl ed by u s i ng Add $ 700 $5 . 85 
DS/DD 8 i nch dri ves . 

F i nance to approved customers i s  avai l ab l e through 11 ESANDA11 Adel ai de . Weekly payment fi gures 
shown are approxi mate on ly  and are cal cu l ated after deduct i ng 1 0% deposi t  from the sel l i ng pri ce , 
us i ng an effecti ve rate of i nterest of 25 . 98% pa over a peri od of 36 months . 
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ANNOUNCING THE OLIVETTI M20 

FULL 1 6  B IT  PROCESSING POWER IN AN OFFI CE MACHINE . 

The Ol i vetti M20 represents a breakthrough i n  computer desi gn - both techni cal ly  and aestheti c al l y .  
From i ts l atest ful l 1 6  b i t technol ogy us i ng a Z8000 mi croprocessor t o  i ts attracti ve styl i ng ,  i t  
i s  as modern as tommorow . Most i mportant however , are the human i nterfaces . Ol i vetti has drawn on 
i ts years of experei nce i n  offi ce equi pment desi gn  to produce a computer whi ch i s  easy and comfort
ab 1 e to use . The keyboard i s  \te 1 1  1 ai d out wi th a n i ce 1 1fee 1 11 ,  the d i sk  dri ves are qui et and 
unobtrusi ve whi l st the al l i mportant d i spl ay i s  wi thout equal . We have not seen s uch an attrac
t i ve ,  easy to read d i spl ay anywhere . The spec i al anti -g l are treatment makes text readabl e  under 
the most adverse l i g hti ng condi t i ons  whi l st characters are of hi gh  defi ni t i on and c l early formed . 
The hi gh resol ut i on graph i c s  di spl ay { 51 2  x 256 ) i s  sharp and rock-steady . If  you thi nk we are 
l ayi ng i t  on a b i t thi ck ,  then you haven ' t  seen the M20 ! 

The Ol i vetti M20 i s  primari ly  desi gned to be used i n  a commerci al or techni cal  offi ce al though i ts 
l ow pri ce cou l d  al so make i t  attracti ve to the seri ous hobbyi st or programmer . The bas i c  
specifi cati on i s :  Fu l l 1 6  bi t Z8001 mi croprocessor , 1 28K RAM expendabl e i n  the cabi net t o  5 1 2K,  one 
5 1 /4 i nch , doub l e- s i ded , doubl e densi ty 35 track d i sk dri ve { 320K unformatted capac i ty )  RS232 
seri al sel ectabl e port , Centroni cs  paral l el port , software 80 x 24 or 64 x 16 d i spl ay wi th hi gh  
resol uti on characters - l ower case  wi th ful l descenders , ful ly  programmabl e  keyboard , PCOS Di sk 
Operati ng System and MICROSOFT Versi on 5 . 2  BASI C  i nterpreter on Di sk and h i gh resol uti on graphi cs  
( 51 2 X 256 ) . 

Opt ions i nc l ude ,  second di sk dri ve i n  cabi net , wi nchester hard di sk dri ve , I BM 3870 termi nal 
emu l ati on ,  vi deotext , h i gh resol uti on col our graphi cs . 

The operat i ng software and BASI C  i nterpreter s upport graphi cs commands such as DRAW , BOX , PAI NT ,  1 6  
I NDEPENDENT WI NDOWS , LABELS , WH I LE AND \�END AND MANY OTHER PO�JERFUL STATEMENTS . The operati ng 
system and i nterpreter res i de i n  RAM so no system di sk i s  requi red after boot-up thus maki ng a 
s i ng l e d i sk  system v i ab l e .  Ol i vetti i s  ful ly  support i ng the M20 wi th a wi de and ever i ncreasi ng 
range of appl i cat i ons  software . Avai l ab l e i mmedi ately  i s  the OL I B I Z  sui te of accounti ng programs -
wri tten i n  Austral i a , MULTI PLAN fi nanc i al p l anni ng , ! SAM fi l e  handl i ng uti l i ty and a wi de range of 
sci enti fi c and engi neeri ng sub-rout i nes . whi ch have been thoroughly tested on earl i er Ol i vetti 
systems . Rel eases schedu l ed over the remai nder of 1 982 i nc l ude OLIWORD word processor· , OL I ENTRY 
data handl er ,  OL I SORT h i gh speed sorti ng rout i ne and an Edi tor/Assembl er .  If you requi re an up
to-date powerful super-fast and wel l supported computer for your busi nes s , then you shou l d  seri ous
ly  consi der the OLIVETTI M20 .  

S I NGLE D I SK DRI VE SYSTEM 
consi sts of Ol i vetti M20 
wi th 1 28K RAM , one DS/DD 
di sk dri ve { 320K unformatted ) 
PCOS di sk operati ng system 
and Mi crosoft BASI C  5 . 2  

ACCOUNTING SYSTEM 
consi sts of Ol i vetti M20 wi th 
1 28K RAM two DS/DD d i sk dri ves 
( 320K unformatted ) compl ete sui te 
of OL IB IZ  programs i nc l udi ng 
Debtors , Credi tors , I nventory , 
I nvoi c i ng and Genera l  ledger , 
80 Col umn dot matri x pri nter . 

$4 � 400 i nc .  ST . 
$37 per week 

$7 , 500 i nc l . ST . 
$63 per week 

Add $30 for road fre i ght to anywhere i n  Austral i a . 

F i nance to approved customers i s  avai l ab l e through 11ESANDA11 Ade l ai de . weekly  payment fi gures 
s hown are approximate only  and are cal cul ated after deducti ng 1 0% deposi t from the sel l i ng pri ce,  
us i ng an effecti ve i nterest rate of 25 . 98% over a peri od of 36 months . 
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THE OSBORNE 1 BUS I NESS SYSTEM 
$2 , 595 

THE BEST VALUE FOR MONEY IN COMPUTI NG 

CAT 5 

Wi thout any s hadow of a doubt , the Osborne 1 represents the best val ue for money avai l ab l e i n  a 
computer system anywhere . Not only does $2 , 595 buy you a 4MHZ , 64K C P/M computer wi th two d i s k  
dri ves b u t  al so a wel l t hought out sel ecti on o f  appl i cati ons a n d  uti l i ty software .  Osborne pi o
neered the compl ete pac k age apro.ach in mi crocomputers and' no one el se h as been ab l e  to equal i t .  
The software suppl i ed wi t h  the Osborne i ncl udes : 

��ORSTAR word proce s s i ng program . Retai l V al ue 
WORDSTAR i s  undoubted l y  one of the l eadi ng 
word proces sors avai l ab l e on a mi crocomputer . 

r4A I LMERGE , used i n  conjuncti on wi th Retail Val ue 
WORDSTAR , MAI LMERGE enab l es you to carry 
out mass mai l i ng s  of personal i sed l etters . 

SUPERCALC , sop h i  sti  cated el ectroni c spread Retai l Vaol ue 
sheet for budget i ng , cash fl ow predi cti ons 
engi neer i ng cal cul ati ons, pri ces l i st s  etc . 

CBASI C  compi l er for devel opi ng your own 
appl i c ati on programs . 

Retai l Val ue 

MBAS I C  BAS I C  i nterpreter for wri ti ng i nter- Retai l Val ue 
acti ve programs . 

CP/M Di s k  Operati ng System Retai l Val ue 

TOTAL RETA I L  VALUE OF SOFTWARE 

$ 495 . 

$ 1 50 .  

$ 295 . 

$ 1 50 .  

$ 390 

$ 1 50 .  

$ 1 630 

As i f  al l that i s  not enough , the Osborne l i s  portab l e .  You can take your computi ng power wi th 
you , wherever you need i t .  Do your budgett i ng in the qui et of your own home , enter your s a l es 
resu l ts and orders i n  the motel room as you travel , wri te your reports whi l e  they are sti l l  fresh 
in your mi nd . Wherever you go your Osborne computer can go to i ncrease your producti vi ty and 
automate those dreary admi n i strat i ve task s . 

OSBORNE PORTABLE WORDPROCESS I NG SYSTB4 
CON S I STS OF OSBORNE l ,  PRAX I S  35 TYPEWRTER/PRI NTER 
AND CABLE . 

OSBORNE WORDPROCESS I NG STAT I ON 
CONSI STS OF OSBORNE l ,  I TOH 40CPS DAI SYWHEEL PRI NTER 
AND CABLE 1 2  I NCH GREEN MON I TOR . 

Add $20 for road frei ght to anywhere i n  Austral i a .  

$3 , 590 
$33 per week 

$4 , 850 
f4 l  per week 

Fi nance to approved customers i s  avai l ab l e through 11 ESANDA11 Ade l ai de . Weekly payment fi gures 
shown are approxi mate onl y  and are c a l c u l ated after deducti ng 1 0% depo s i t from the sel l i ng pri ce , 
usi ng an effecti ve i nterest rate of 25 . 98% over a peri od of 36 mont h s . 
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BUY YOUR PIODt:L 3 fROM PIICR0·80 

AND SAVt: $000's 

MICR0-80 fits reliable MPI disk drives to the TRS-80 Model 3 to give system capacities 
and capabilities far in excess of those available elsewhere. All our conversions utilise low 
dissipation, switching-mode power supplies to avoid screen jitter and overheating. The 
disk controller boards used incorporate special compensation circuitry for 80 track disk 
drives and may also be used to run 8 inch disk drives with an appropriate cable and 
DOS. 

MODEL l40 
2 40 TRACK SINGLE-HEAD DISK DRIVES GIVING 
350K fORMATTED STORAGE, 48K RAM 

MODf:L 340 + 
2 40 TRACK DUAL-HEAD DRIVES GIVING 
700K fORMATTED STORAGE, 48K RAM 

NODt:L 380 + 
2 80 TRACK DUAL-HEAD DRIVES GIVING 
1 .4 MEGABYTE FORMATTED STORAGE, 48K RAM 

* /YEW * * /YEW * * JYEW * 

MODEL 500 - 5 + Mt:GABYT:E MOD:t:L 3 
1 40 TRACK DUAL-HEAD DRIVE GIVING 
350K OF fLOPPY DISK STORAGE FOR TRANSFERRING 
PROGRAMS AND BACKUP, 48K RAM, EXTERNAL 
5 MEGABYTE WINCHESTER SUB-SYSTEM, 
CP/M (ORO 4200N) DISK OPERATING SYSTEM 

$3130 

$3350 

$3800 

$5895 
The MODt:L 500 offers the high speed, mass storage capacity and reliability of a 
Winchester drive for thousands of dollars less than you would pay for any 
comparable system. Model 500 is a serious business computer able to tackle the 
most demanding tasks. 

All prices are in Australian dollars, include Sales Tax and are subject to change without notice. Prices are roB Adelaide. Add $20 road freight 
anywhere in Australia. All computers and systems carry MICR0-80's 90-day Warranty covering parts and labour. 
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PR I NTERS GALORE AT UNBEATABLE PR I CES 

M I CR0-80 has a range of pri nters to sui t every requi rement from dot -matri x to correspondence qual i ty 
dai sywheel . Chose from the t ab l e bel ow :  

BRAND MODEL TYPE SPEC I F I CAT I ONS 
COL SPEED B I - D I R  LOWER PAPER GRAPH I CS I NTER FRE I GHT P R I CE 

CPS CASE FEED FACES 

STAR DP DM 80 80 y ND F/T BLOCK p 1 $ 575 
EPSON MX ·-80 DM 80 80 y FULL F BLOCK p 1 $ 899 
EPSON MX -80 I I DM 80 80 y FULL F/T HI ·RES p 1 $ 999 
EPSON MX - 1 00 DM 1 32 1 00 y FULL F/T HI --RES p 1 $1 500 
M I CROL I NE 83A DM 1 32 1 20 y FULL F/T BLOCK P/S 1 $1 599 
M I C ROL I NE 84 DM 1 32 200 y FULL F/T H I -RES p 1 $2220 
M I CROL I NE 84 DM 1 32 200 y FULL F/T H I -RES s 1 $2340 
C I TOH 85 1 0  DM 80 1 1 2  y FULL F/T H I -RES p 1 $1 099 
C I TOH Ml '550 DM 1 32 1 20 y FULL F/T HI - -RES p 1 $1 499 
DATA SOUTH DS - 1 80 DM 1 32 1 80 y FULL T OPT . P/S 1 $2590 
O L I VETTI PRAX I S30 DW 1 00 6 N FULL F NO p 1 $ 895 
OL I VETT I PRAX I S35 DW 1 00 6 N FULL F NO p 1 $ 995 
O L I V ETTI ET1 2 1  DW 1 32 1 2  N FULL F NO p 2 $1 500 
OL I VETTI ET221 DW 1 32 1 6  N FULL F NO p 2 $2650 
I TOH Fl O 40P DW 1 32 40 y FULL F NO p 2 $ 1 950 
I TOH Fl 0 -40S D�l 1 32 40 y FULL F NO s 2 $21 90 

NOTES · The fol l owi ng symbol s are u sed · 

TYPE+ 
- BI D I RECTI ONAL 
- LOWER CASE 

- PAPER FEED 

- I NTERFACES 

- FREI GHT 

DM = DOT MATRI X ·  DW = DAI SYWHEEL 
Y = YES � N = NO 
FULL - means Lowercase descenders go bel ow l i ne 
ND - means Lowercase descenders do no� go bel ow l i ne 
F - means Fri cti on Feed 
T means Tractor Feed 
F/T - means both Fri cti on and Tractor feed i ncl uded i n  the pri ce 
P = PARALLEL ( Centroni c s ) · S = SER I AL ( RS232 ) 

1 - Add $1 0 for road fre i ght anywhere i n  Austral i a  
2 - Add $20 for road frei ght anywhere i n  Austral i a  

WEEKLY 
PAY-
MENTS* 

$4 . 81 
$7 . 53 
$8 . 35 
$1 2 . 55 
$ 1 3 . 37 
$ 1 8 . 57 
$ 1 9 . 57 
$9 . 1 9 
$1 2 . 54 
$21 . 66 
$7 . 49 
$8 . 33 
$ 1 2 . 55 
$22 . 1 7  
$1 6 . 31 
$1 8 . 32 

Note Pri ces subject to change wi thout not i ce . Pri ces quoted i nc l ude Sal es Tax at the 1 7 . 5% rate . 

C a l l or wri te for more detai l s .  

NOTE ! ! !  NEW LOW PR I CES FOR PRAX I S  30 AND 35 PRI NTER/TYPEWRI TERS 

\ 

Fi n ance to approved customers i s  avai l abl e through 11ESANDA11 Adel ai de . Weekly payment fi gures 
shown are approxi mate only and are c al cul ated after deducti ng 1 0% depos i t  from the sel l i ng pri ce , 
u s i ng an effecti ve i nterest rate of 25 . 98% over a peri od of 36 months • 

. -0000000000-

ED I TOR ASSEMBLER PLUS NOW ON D I SK ! ! ! ! ! !  

The di s k  vers i on of Edi tor/Ass embl er Pl u s  does everythi ng that the cass ette versi on does wi th the 
added speed and conveni ence of di s k  dri ves . the best news i s  the pri ce , onl y  $39 . 50 pl us $1 . 20 
p . &p .  

-0000000000-
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D I SK OPERATI NG SYSTEMS FOR TRS-80/SYSTEM 80 COMPUTERS 

You c an i ncrease your programmi ng producti vi ty ,  the executi on speed and • user fri endl i ness .. of your 
programs by usi ng an enh anced Di sk Operati ng System ( DOS ) . MI CR0-80 recommends DOSPLUS and NEWDOS 
80 accordi ng to your requi rements and experi ence . 

USERS REQU I REMENTS RECOMMENDED 
DOS 

PR I C E  ORDER I NG 

I NFORMAT I ON 

I 
�----------------------------------------r-------------+-------·--;------------�--------� Si ngl e - s i ded Di sk Dri ves , Economy , Fi rst -Ti me 

User ( requi res TRSDOS & D I SK BAS I C  MANUAL to 
suppl ement DOSPLUS MANUAL . 

DOSPLUS 3 . 3  

; 

$ 99 . 95 Speci fy Mode 1 1 or 
Model  3 .  If Model  1 
whether s i ng l e or 
doubl e densi ty .  

1----------------------------+--·---------+-------f-----------------l 
Si ngl e or Doub l e- s i ded Di s k  Dri ves , any track 
count 5 i nc h  or 8 i nc h . Fi rst-ti me or 
experi enced user wanti ng Fuss-Free , Bug-Free 
easy to understand , but very powerful DOS wh i ch 
support vari abl e l ength records up to 255 Bytes 
l ong wi t h  stand al one manual . Hi gh degree 

DOSPLUS 3 . 4  
Hi ghly 

Recommended 

! $1 49 . 95 

I 
Speci fy Model l or 
Model 3 .  I f  Model 
1 whether s i ng l e or 
doubl e dens i ty 

of compatabi l i ty wi th TRSDOS . i 

Si ngl e or Doubl e- s i d��
--

s

-

i n

_

g

_

l

_

e

_

o

_

r __ d

_

o

_

u

_

b

-

l e  __ d

_

e

_

n

_

s

-

i t

-

y

�--

NE

_

W

_

D

_

O

_

S

_

8

-

�
--�-�

i

---

$

-

. l

-

6

-

9

-

. 00 I Spec i �  �d� 
di sk dri ves , any track count . 5 i nc h  or 8 i nch . Versi on 2 . 0  �- Model 3 
Experi enced user who has al ready used TRSDOS and j 
understands the manual . Requi res the most power 1 
fu l DOS avai l ab l e and i s  prepared to l earn the i I somewhat compl i c ated Syntax . Requi res fl exi bl e . 

vari abl e l ength records up to 4096 Bytes l ong . 
-1 Defi ni tely not for the Begi nner . 
� 

1 or 

and powerfu l fi l e  handi ng i n  BAS I C  i nc l ud i ng ! 

1, 
'---------------------··----·---·--------- "--·----------'---·-------'---------·-·---'-·-

NEWBAS I C  $99 . 95 PLUS $ 1 . 20· P . &P .  

BAS I C  i s  the programmi ng l angu age used on most mi crocomputers .  One of i ts mai n l i mi t at ions i s  i t s 
unstructured nature whi ch not on l y  l eads to unti dy and compl i c ated code but al so al l ows very l i ttl e 
portabi l i ty of code from one program to another . NEWBAS I C  overcomes thi s l i mi tat i on by addi ng 
PROCEDURE CALLS and enab l i ng you to defi ne BLOCKS thus l ocal i s i ng part s of your program yet enabl 
i ng you to pass parameters to the remai nder of the program .  ��i th NHJBAS I C  l oaded on top of your 
BAS I C  i nterpreter , you have the fami l i ari ty and i nteracti ve nature of BAS I C  wi th many of the 
advantages of PASCAL . NEWBAS I C  adds the fol l owi ng faci l i t i es to your i nterpreter . 

COMMANDS & FUNCT I ONS 

BREAK 
CALL 
CONT 
DEF BLOCK 
DEF END 
DEF FUNCT I ON 
DEF PROCE DURE 
F I ELD @ 
&F I ND 
&FN 
t�ERGE 
MOVE 
PLUG 
RESERVE 
STR I NGS 
T I ME 

l et s  you program commands for breakpoi nts . 
now you have procedures and sub-programs i n  BAS I C .  
conti nue after a break by just pressi ng enter . 
l ocal i se part s of your programs yet pass parameters . 
end of a BLOC K ,  FUNCT I ON ,  or PROCEDURE . 
start of a mul ti - l i ne functi on .  
start of a CALLed procedure . 
poi nt stri ngs at any part of memory . 
fi nd stri ngs very qui c k l y , anywhere i n  memory . 
access to mul ti - l i ne funct i ons 
Very speedy l oadi ng of programs 
copy memory anywhere , fi l l  i t  wi th anyth i ng ,  fast 
chai n + pack parts of your program ,  keep runni ng . 
reserve and rel ease protected memory as you run . 
extend and reduce stri ng spac e  when you want to . 
meas ure the t i me taken by any l i nes i n  your program . 

NewBasi c has a 2 . 9K mand atory root . 
* 5 . 0K i n  total for b l ocks . 
** 0 . 5K for functi ons i n  addi ti on to bl ocks . 
*** l . OK for segmented overl ayi ng . 

0 . 3K 
* 
0 .  l K  
* 
* 
** 
* 
0 .  l K  
0 . 5K 
** 
*** 
0 . 3K 
*** 
0 . 3K 
0 . 2K 
l . OK 

NEWBAS I C  requi res a s i ngl e di sk dri ve TRS-80 1 or 3 wi t h  at l east 32K of RAM usi ng TRSDOS , NEWDOS , 
or NEWDOS 80 Versi ons 1 or 2 .  

-0000000000-
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SOUNDS . 

I was most i mpressed at the sound poss i bi l i ti es that the machi ne had at i t s di sposal . At the 
heart of the sound l ay the i de a to add audi o i nformati on to the TV si gnal , thus enab 1 i ng the 
TV speaker to be used for the generati on of sounds . 

Two di sti nct methods of us i ng sound are poss i b l e - they can be generated from BAS I C  by the computer , 
or they may come from the cassette recorder . The 1 atter i de a a 1 1  ows . i nstructi on on tape to 
be cal l ed i nto use . The command AUDIO  i s  used to output the cassette to the tel evi s i on speaker ; 
on and off are used as control words . I n  add it i on ,  MOTOR control s the tape moti on of the tape 
recorder . 

Mus i cal  sounds and tones are generated i n  BAS I C  by the commands SOUND and PLAY . Sound i s  very 
easy to contra l and master by these commands . SOUND has cons i  derab 1 e potenti a 1 i n  pro vi di ng 
s imp l e  effects wi thi n an educati onal program,  whereas PLAY i s  far more powerful and whol e sound 
sequences can be bui l t  up by stri ngs . 

COLOUR BAS I C . 

Tandy Col our BAS I C , and E xtended BAS IC  are both wri tten by MICROSOFT and therefore h ave a l ot 
i n  common wi th the many M ICROSOFT BAS I C s  avai l ab l e .  Ear l i er i n  the revi ew we have l ooked parti cu
l ar ly  at the Col our and graph i c s  features ,  and i t  wou l d not be ri ght to spend too much time 
and space on the bas i c  BAS I C  of mi cro-computers that are now so wel l known . 

PROGRAM LOAD I NG AND SAV I NG .  

I have on ly  used the norma 1 Tandy computer cassette recorder duri ng the peri od that I used the 
Co 1 our computer . I found i t  re 1 i ab 1 e and effecti ve as 1 ong as one remembered to keep i t  c 1 ean . 
The cassette i nterface transfers data  and programs at 1 500 baud . As wi th other TRS-80 computers ,  
motor control was provi ded . As you can i mag i ne ,  I found the 1 500 baud rate fast compared wi th  
the  500 of  the  Model I ,  and i t  was a rea l  i mprovement as far as program l oadi ng was  concerned . 

Programs can be saved to tape wi th names of up to ei ght characters i n  l ength . Normal TRS-80 
CLOAD and CSAVE are present for l oadi ng and s avi ng programs , but there i s  no CLOAD? for veri fyi ng 
programs saved to tape . Mach i ne l anguage programs are l oaded by the CLOADM i nstead of SYSTEM . 

One of the features that make the TANDY col our computer stand out i s  the fac i l i ty to use ROMPAKS . 
We are al l aware of the use  of games packs on machi nes l i ke the Atari . They have been acc l a imed 
as a most successful means of i nputti ng programs . The Sorcerer has proved agai n the advantage 
of thi s method of enteri ng programs . So now the TRS-80 Col our machi ne has thi s poss i b i l i ty .  
ROMPAKS certai n ly  make for ease of l oadi ng programs . I t  i s  d i ffi cu l t  to i mag i ne anyone not 
bei ng abl e to manage th i s l oadi ng method . 

I NSTRUCTIONS AND THE MANUALS .  

The operati on manual i s  a c l ear , easy t o  read and fol l ow ,  gui de t o  connecti ng the system together . 
I t  i nc l udes a useful sect ·i on on what to do i f  the computer fai l s  to operate correctl y .  

The two manual s - GETT I NG STARTED W ITH COLOR BASI C  and GO I NG AHEAD W ITH EXTENDED COLOR BAS I C  
are wri tten i n  the wel l -known and l oved ( or hated ) Tandy styl e .  I personal l y  l i ke the humorou s  
sty l e used and other col l eagues who came to  gri ps  wi th Col our BAS I C  wi th t he  TRS-80 Col our computer 
and these manual s thought a l ot of them .  The Getti ng Started manual assumes that you know next 
to nothi ng about computi ng and takes you through a s imp l e and effecti ve course . I fel t that 
both manual s contai ned p l enty of examp l es ,  gui des , and tasks to be undertaken . Both manual s 
al so contai ned , for the more experi enced users , the necessary appendi ces summari z i ng keywords ,  
ASC I I  codes etc . 

CONCLUS I ON .  

There i s  no doubt that the TRS-80 Col  our computer i s  a powerful machi ne that has tremendous 
potent i a  1 . I t  makes the most of i t s co 1 our and i ts graph i c s  and certai n ly  functi ons we 1 1  • 

I bel i eve that i t  i s  sti l l  reasonab l y  pri ced when compared wi th the other col our machi nes on 
the market . A 1 ready , i n  the USA , a fu l l range of accessori es i s  becomi ng avai 1 ab 1 e ,  i n  the 
same way as they have done for other TANDY machi nes . A d i sk  system i s  al ready in the UK and 
offi ci al memory expans i on i s  comi ng . 

What potenti al then has the Col our computer to offer as an educati onal machi ne? Havi ng had 
the TRS-80 Co 1 our up and runni ng for a month in schoo 1 ,  it i s  a 1 ready obvi ous that the mach i ne 
appea l s to the chi l dren . A col oured d i sp l ay wi th the qual i ty of graphi cs avai l ab l e moves us  
i nto a new arena .  We  have yet to f u l ly come to terms wi th the potenti al avai l ab  1 e to us . I 
am sad ,  though , that the Tandy Col  our does not capi tal i ze on the extens i ve range of software 
avai l ab l e on the Model I and I I I .  However , Tandy i ntends to reproduce the many educat i onal 
packages it has marketed for other mach i nes . Let • s hope that the schoo l s and co 1 1  eges reall y 
do real i ze the power of th i s mach i ne and begi n to harness i t .  

- · oooooooooo -
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I NPUT/ I NPUT cont i nued 

From : Mr . N .  Joyce ,  Wauchope , N . S .W .  

I am havi ng a probl em wi th an arti c l e  wh i ch was i n  I ssue 2 1  ( August 8 1 ) page 6 .  The arti c l e 
was " Reversi ng the ro 1 e of PR I NT and LPR I NT statements on the TRS-80 " . I have a System 80 and 
fi nd that the f i rst i nstructi on works - that i s  ' POKE 1 6422 , 88 : POKE 1 6423 , 04 ENTER ' and al so to 
return to norma 1 mode POKE 1 6422 , 1 4 1 : POKE 1 6423 ,  05 works but to d i rect a 1 1  PR I NT statements to 
the l i ne pri nter i nstead of the screen , ' POKE l 641 4 , 1 4 l : POKE 1 641 5 , 04 ENTER and ' POKE 1 64 1 4 ,88 : POKE 
1 641 5 , 04 ( to return to norma 1 mode ) does not work . When tri ed the computer had to be swi tched 
off to return i t  to normal . Cou l d you pl ease hel p me wi th thi s prob l em .  

( Whoops ! I t  i s  not surpri s i ng that you are havi ng a probl em Mr . Joyce - there was a typograph i cal  
error in the art i c l e referred to . To di rect al l PR I NT statements to the l i ne pri nter i nstead 
of the screen , you shou l d  use POKE 1 641 4 , 1 4l : POKE 1 64 1 5 , 05 ENTER not • • • • •  POKE 1 64 1 5 , 04 as pri nted . 
A 1 1  other POKEs i n  the arti c 1 e are correct . P l ease accept our apo 1 ogi es for any i nconveni ence 
caused -Ed . ) 

* * * * SOFTWARE SECTION * * * * 

***** ATOMIC  TABLES - PEACH and CC ***** 

Th i s  program was ori gi nal ly  publ i shed i n  i ssue 24 for the TRS-80 Model I .  It has now been mod i f i ed 
to run on both the Peach and the TRS-80 Co 1 our Computer . Separate 1 i sti ngs for each computer 
are at the back of the magazi ne .  Note that the co 1 our computer 1 i sti ngs use the symbo 1 ;\ i n  p 1 ace 
of the i' ( up an� ow ) .  

Thi s program not on ly  ai ms to teach , but al so can act as a reference to students studyi ng chemi stry ,  
for i t  shows not only the name , symbo 1 and e 1 ement atomi c number , but a 1 so g i ves t he  group or 
seri es , and accurately gi ves the e 1 ectron she 1 1  s of · the sai d atom . As the movements of atoms 
i n  the di fferent shel l s  ( or energy l evel s )  i s  not al ways easi ly  pred i ctab l e ,  thi s program i s  
of parti cul ar usefu l ness . It i s  al so capab l e of tel l i ng ei ther of name , number or symbol  from 
any of those g i ven . The program uses one l arge data array to f i nd a l l three parti cu l ars of 
an atom . Once i t  f i nds them i t  pri nts those wh i ch are requ i red by the user . When i t  comp 1 etes 
one quest i on d i spl ay ,  i t  searches i t s data for the requi red e l ement , duri ng wh i ch t ime the user 
has to try to th i nk of the el ement . I f  the user wants only to fi nd the data , there wi l l  be 
a short wai t before the answer i s  di spl ayed . 

- 0000000000 -

***** MULT I PLE REGRESS I ON ANALYS I S  - PEACH and CC ***** 

Thi s program was ori gi nal ly  publ i shed i n  i s sue 24 for the TRS-80 Model I .  I t  has now been mod i fi ed 
to run on both the Peach and the TRS-80 Co 1 our Computer . Separate 1 i sti ngs for each computer 
are at the back of the magaz i ne .  Note that the c o  1 our computer 1 i sti ngs use t he  symbo 1 

/'. i n  p 1 ace of the 11' ( up arrow ) . 

Mul ti pl e  regress i on analysi s i s  used to test the rel ati onshi p between a dependent vari abl e ( Y )  
and a number of i ndependent vari abl es ( X l , X2 , X3 . . . . .  XN ) . 

Thi s rout i ne al l ows mul ti pl e  regress i on analys i s between the i ndependent vari abl e Y and two 
dependent vari abl es X l  and X2 , i n  accordance wi th the model : -

Y = A + BXl  + CX2 . 

The routi ne cal cul ates the coeffi ci ents for the mul ti p l e regressi on equat i on ,  the mean val ues 
of X l , X2 and Y ,  the coeff ic i ent of mul t i pl e  regress i on ( an i ndi cati on of c l osenes s  of f i t ,  
where 1 i s  perfect ) ,  and the percentage vari ati on i n  Y due to X l , X2 , and X l  and X 2  joi nt ly .  
I n  addi ti on ,  a resi dual tab l e  can be  pri nted on  command and esti mat i ons  of Y computed for entered 
val ues of Xl and X2 . 

The rout i ne wi l l  accept up to 1 00 data  set s ,  whi ch are veri f i ed and can be edi ted fol l owi ng 
entry . 

- 0000000000 -

***** SPACE COMMANDER L l /4K ( C )  S .  Wi l l i amson ***** 

Th i s  i s  a game in wh i ch you must buy and sel l Batt l estars at f l uctuati ng pr i ces . The objecti ve 
i s  to avo id  capture of al l your \Jet Fi ghters . Thi s i s  ach i eved by purchas i ng more Battl estars . 
Battl estars are pai d for wi th Jet Fi ghters . When the program asks you how many Battl estars 
you want to buy ,  reply wi th a number . The program wi 1 1  then check to see if you have enough 
Jet Fi ghters to buy that many Battl estars . I f  you reply 0 ( zero ) , the program wi l l  ask  you 
how many Batt l estars you wi sh to sel l . 
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After you rep ly ,  the  program wi l l  cred i t  you wi th the  correct number of  Jet Fi ghters , i . e .  i f  
Battl estars cost , say ,  5 Jet Fi ghters each and you sel l 5 Batt l estars , you wou l d  be  cred i ted 
wi th 25 Jet F i ghters . 

The program then asks you how many Battl  estars you want put i nto act i on .  After you rep ly ,  the 
program di spl ays the resu l ts  of the batt l e  and once agai n asks how many Batt l estars you wi sh 
to buy . 

- 0000000000 -

***** SPACE GALAXY L I /4K by Br . P .  Van Eeken ***** 

In thi s space war game a mathemat i cal  probl em i s  posed by the program .  Before the game can 
be p l ayed the program requ i res that the correct answer to the probl em i s  g i ven . Wi th thi s program 
your chi l dren can l earn and have fun at the same t ime .  After the questi on has been answered 
correctly  the game i tsel f wi l l  commence .  Three guns are d i sp l ayed at the bottom of the screen . 
The gun that i s  to fi re i s  sel ected by repeatedl y  press i ng the ENTER key .  An asteri sk "*"  i s  
d i spl ayed underneath the gun that i s  acti ve . Each t ime ENTER i s  pressed the asteri sk  wi l l  move 
one pos i ti on to the l eft , or i f  hard l eft i t  wi l l  then move one pos i ti on ri ght for each t ime 
that ENTER i s  pressed . The I nvaders move from ri ght to l eft across the screen at d i fferent 
hei ght s . To fi re a gun to the ri ght , press  the ri ght arrow key ;  to f i re to the l eft , press  
the  l eft arrow key , and  to  fi re d i rectly  upwards press  the  space bar . 

Your control s  are act i ve any t ime that the whi te bar at the top ri ght of the screen i s  vi s i bl e .  
I f  the program i s  not ready for your i nput at any t ime ,  i t . wi l l  di spl ay the word "WAIT" i n  p l ace 
of the whi te  bar . Whi l e  thi s i s  di spl ayed the program wi l l  not react to  the control keys . 

The i nvaders fi ght back . When a 1 1  of your guns have been destroyed the game i s  over . H i gh  
scori ng p 1 ayers are asked  to  enter thei r name at  the  end  of  the  game . The  score and  the name 
are then d i sp l ayed duri ng other games unt i l such t ime as that score i s  beaten . 

- 0000000000 -

***** READ-A-L I NE L2/1 6K ( C )  A .  Cartwr ight ***** 

I have often had 1 ate ni ghts ( and early morni ngs } 1 ooki ng for typo errors i n  some program or 
other that I have typed in from a magazi ne ( not al ways MICR0-80 } .  Whi l st tryi ng to l i st 1 6  
1 i nes at one t ime on the screen , the 1 i nes that I want waul  d zoom through and I waul  d h i t  the 
BREAK key tryi ng to push i t  through the tabl e .  Of course , I cou l d  type L I ST No . - No. but i n  
the early hours i t  • s too much troub 1 e .  Then wi th a screen ful l of 1 i nes to be checked , I keep 
getti ng l ost l ooki ng from the screen to l i sti ng and back agai n .  Now thi s makes for s l ow program 
checki ng . 

So I deci ded that i t  was about t ime that somethi ng was done about i t ,  and not bei ng cal l ed Edwi n 
Paay ,  I woul d  have wri te a program i n  BAS IC . 

Fi rst I 1 ooked at how Foxy-80 stored my programs i n  memory , so I wrote a camp 1 i cated program 
to hel p me fi nd out , l i ke :  

1 0  PR I NT A+B 

Now i t  happens that i n  Level 2 BASIC , memory addresses 1 6548 and 1 6549 poi nt to the • start of 
BASIC  program • , 1 6548 bei ng the l east si gni fi cant byte ( LSB } , and 1 6549 bei ng the most s i gni fi cant 
byte ( MSB ) . If you PEEK at these addresses , you wi l l  fi nd that they ho l d  233 and 66 respecti ve ly . 
Doesn • t mean much unti 1 you apply  the Foxy-80 maths formu l a LSB + MSB * 256 = Start of BASI C  
Program l ocat i on o r  2 3 3  + 6 6  * 256 = 1 7 1 29 ( a  b i t  comp l i cated but Foxy knows what to do } . 

Typi ng : FORX=l 7 1 29T01 7 1 39 : PR I NTX ; " = " ; PEEK ( X } : NEXT the fol l owi ng streamed onto the screen : 

1 7 1 29 = 242 
1 7 1 30 = 66 
1 7 1 31 = 1 0  
1 7 1 32 = 0 
1 91 33 = 1 78 
1 7 1 34 = 65 
1 7 1 35 = 205 
1 7 1 36 = 66 
1 7 1 37 = 0 
1 7 1 38 = 0 
1 7 1 39 = 0 

Havi ng PEEKed at my program I can see that addresses 1 7 1 29 and 1 7 1 30 poi nt to the start of the 
next l i ne .  Don ' t ask me why , they just do ! So app lyi ng the Foxy-80 formu l a ( 242+66*256 ) I 
come up wi th 1 7 1 38 .  Now seei ng as my program i s  only one l i ne ,  l ooki ng at l ocati ons 1 7 1 38 and 
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1 7 1 39 I see that tRey are set to 0, wh i ch means that there i s  nothi ng to fol l ow ( end of .program ) . 
Anyway , getti ng back to the start , the next 1 ocati ons 1 7 1 31 and 1 7 1 32 hol d the l i ne number ( us i ng 
the formu l a  aga i n ) . Then we come to the program statementt themse l ves starti ng at 1 7 1 33 .  

Programs are composed of' ASC I I codes . Looki ng at my Leve 1 2 Manu a 1 reveal s that the ASC I I codes 
1 78 = PRINT65= 1 1A11 , 205=11+ 11 , 66= 11 B 11 • The next l ocati on ( 1 7 1 37 )  i s  0 whi ch i s  an end of l i ne marker , 
the next l ocati on i s  1 7 1 38 and l i ke my programs , I have al ready j umped there and jumped back 
agai n .  Now. thi nk i ng about i t ,  I suppose I have just found out where the fi ve bytes of l i ne 
overhead have gone to , 2 bytes for the next 1 i ne address ,  2 for the 1 i ne number and 1 for the 
end of 1 i ne marker . Havi ng got thi s far , the th i ng to do i s  to pi c k  out the statements and 
mi ss the addresses . That i s  to say,  use the val ues i n  l ocati ons 1 7 1 3 1 through 1 7 1 37 i nc l usi ve ,  
convert 1 7 1 3 1 and 1 7 1 32 usi ng the now famous Foxy formul a for the l i ne number and pri nt the 
characters of the ASC I I  code for the rest . 

My fi rst attempt worked real ly  wel l and I thought that I had done a good job ( so easy too ! ) .  
Al as , I tri ed l i st i ng CWORD (M I CR0-80 i s sue 1 4 ) . Wel l , I 1 m  afrai d Foxy and I crashed i n  doubl e
qui ck t i me .  I t  went somethi ng l i ke thi s :  

1 0COMPUTER**CWORD BY L .  G .  RHEDEY** 

Now then I thought , I know i t  1 s a computer stupi d but that i s  not what Mr . Rhedey wrote i n  1 i ne 
1 0 . It shou l d  be REM and not COMPUTER . Back to the drawi ng board ! ! 

It took me a l ong time to real i se· that my super program was not read i ng i ts own data ,  but readi ng 
data from the program i t  was l ooki ng at . I was getti ng funny statements l i ke 

1 20SUMPALOVEB :  COMPUTERTHI S  I S  R IGHT 1 so data readi ng had to go . Thi s i s  why I have used extra 
memory d imensi oni ng i nstead of readi ng data l i nes . The next thi ng was , after readi ng 60 or 
70 l i nes I wau l  d come across  a typo error , so I wau l  d use the BREAK key then edi t  the 1 i ne and 
then start l i st i ng from scratch .  

By the t ime I had 1 i sted 60 or 7 0  l i nes agai n and got back t o  where I h ad 1 eft off , I had taken 
more t ime than I wou l d  have taken not us i ng the program at al l !  

Back to the drawi ng board ! { I  wonder i f  profess i onal programmers have the same probl ems ? )  

I had t o  fi nd a way o f  savi ng where I was wi thout l os i ng the data when edi t i ng ,  s o  I dec i ded 
to try the su ic i dal  way of POKEi ng the l ocati on i n  the Start of BAS I C  Program Poi nters ( these 
are not set to zero when one enters Edi t mode ) . Typi ng wi th fi ngers crossed ( wh ich  i s  d i ffi cul t )  
I found that i t  worked , s o  that 1 s the way i t  i s .  After a 1 ot of typi ng and retypi ng ,  I have 
fi ni shed a program whi ch I can break out of , edi t  a 1 i ne , and then start back i n  from where 
I l eft off . I have cal l ed i t  READ-A-L INE ( after al l the troub l e I h ad wi th data  read i ng ! )  

I shal l expl ai n a few l i nes . 

64999 Stops any program crashi ng i nto READ-A-L INE . 
65000 I s  the entry poi nt , i t  al so d imens i ons Xt by 1 27 .  
65080 C 1 ear the screen and saves the start of program poi nter i n  Pl & P2 , P = the 1 ocat i on of 

the current statement to be read . 
65090 I s  a test for the end of program . If yes then i t  restores the start of BAS I C  poi nter . 
651 00 Tests for end of l i ne .  
651 1 0  Tests for functi on/statement ( e . g .  PR INT ,  FOR , NEXT ) and pri nts them .  
65 1 20 Pri nts the ASC I I  character . 
651 30 Increments P ( next l ocat i on ) . 
65 1 40 Pause at end of l i ne rout i ne .  Al so puts a new address i nto start of BAS IC  poi nter , then 

Pl  & P2 are updated to the next 1 i ne address , and P i s  once agai n set to poi nt to the 
next statement . 

65 1 50 Cal cul ates the l i ne number , c l ears the screen from l ocati on 448 . 

How to use READ-A-L INE .  

1 .  Load READ-A-L I NE i nto memory . 
2 .  Type i n  your program.  
3 .  I f  you need t o  check your typi ng agai nst the l i st i ng then type RUN65000 and press ENTER/NEWL I NE .  

READ-A-L I NE wi l l  then proceed t o  l i st your program one l i ne at a t ime .  I f  you need t o  change 
a l i ne ,  j ust press the BREAK key ,  then enter Edi t mode by the usual way . After the changes , 
type RUN 65000 , press ENTER/NEWL INE and away you go agai n from where you pressed the BREAK 
key . 

4 .  When us i ng READ-A-LINE , i t  i s  i mportant that you end the program correctly otherwi se the 
poi nters wi l l  be wrong and , at best , your program wi l l  not RUN at al l but your Foxy-80 cou l d 
bomb out l eavi ng you wi th a pretty pattern on your screen , and l ocked u p  t i ght . 

5 .  I t  1 s al ways a good i dea to SAVE a program often when typi ng one i n  but before maki ng your 
fi nal SAVE be sure to del ete l i nes 64999 through 651 50 .  

I hope that you  wi l l  fi nd READ-A-L I NE usefu l . 

- 0000000000 -
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***** FL I P  L2/ 1 6K by R .  Wi l l i ams and A .  Qu i ck ***** 

PAGE 23  

F l i p  i s  a habi t-formi ng game devi sed by Ross  Wi l l i ams wh i l st bored at  a footbal l game . He had 
a number of 20 cent coi n s  and arranged these i n  a four by four gri d .  By starti ng wi th a random 
pattern and turn i ng the coi ns  over one by one , a 1 ways turni ng the coi n adj acent to the l ast 
turned coi n and never goi ng back the way he had come , he de v i  sed the game "F l i p" ,  the object 
bei ng to start i n  the bottom l eft corner and to make the gri d a l l heads or al l tai l s .  

The program uses a four by four graph i cs gri d .  The p 1 ayer starts i n ·  the bottom 1 eft corner 
and may move up or ri ght . Later moves may go i n  any of the four di recti ons ,  prov i ded that you 
don ' t  try to move back to where you j ust came from . 

Each t i me you move , the pos i ti on i nto whi ch you move changes " co l our " . You then have to get 
al l of the pos i t i on s  the same "col our" (whi te or b l ack ) . Movi ng i s  done wi th the fol l owi ng 
keys : 

The on l y  rul es : 

U - UP 
D - DOWN 
L - LEFT 
R - R IGHT 

- You cannot go back the way you j u st c ame 
- You cannot move out of the "gri d " . 

There i s  a strategy to the game and , once di scovered , i t  can be sol ved i n  a few mi nutes . If  
you don ' t  know the  strategy , a game can take qui te some t ime !  The  sma 1 1  est  known number of 
moves to so 1 ve a game i s  7 .  Others have been known to take more than 200 . The d i  sp 1 ay shows 
the number of moves made , the current pos i t i on as a pai r of co-ordi nates , and the d i recti on 
in wh i ch you l ast moved . You may not move off the gri d ,  or back where you have come from , and 
an i ndi cati on i s  g i ven on the screen if you try . 

The gri d i s  numbered : 

HIT ANY KEY TO CONTINUE 

A4 B4 C4 D4 
A3 B3 C3  D3 
A2 B2 C2  D2 
Al B l  Cl Dl 

NOTES ON ' FLIP '  

NOTES ON ' FLIP '  
YOU ALWAYS START I N  THE 
BOTTOM LEFT CORNER !A, 1 l  

V I EW OF SCREEN D ISPLAY 

FLIP  IS AN ANNOYING GAME. I I 

YOU HAVE TO CHANGE THE 1 6  
SQUARES T O  E I THER ALL WHI TE 
OR ALL BLACK. 

WHENEVER YOU ENTER A NEW 
SQUARE, IT CHANGES COLOUR ! 
YOU CANNOT 110VE BACK TO A 
POSITION YOU HAVE JUST COME 
FROI1. I . E  R IGHT, THEN 

THE All'! IS TO DO THIS IN 
THE LEAST NUI'IBER OF MOVES. 

YOU KOVE WITH THE KEYS: 

LEFT, ISN ' T  OK. 

ENTER ' 0 ' TO QUI T .  

- 0000000000 -

***** KEWORD UT I L ITY vers . 1 . 5 

U - UP 
D - DOWN 
L - LEFT 
R - RIGHT 

by Mr . F .  E l l ett ***** 

Keword provi des s i ng l e key entri es AND s i ng l e  key funct i ons . It i s  actual l y  a group of 6 uti l i ti es 
l i nked together wi th a command tab l e  us i ng the Z-80 ' s  tran sparent control code faci l i ty .  

V I EW OF SCREEN D I SPLAY 

8 * KEYWORD UTIL ITY !VER 1 . 5) <C> F . ELLETT SEPT 1981 * t 
FOR ALL FUNCTIONS PRESS SHIFT-DONN ARROW <CTL> & ALPHA CHR. 
A= BREAK B= B LAZY SAVE C= CLONE D=DISABLE KWD 
E= ENABLE KWD F= FIX <U> KEY G= GET TAPE N= NUI'IBER 
0= CURSOR OFF P= PRI NT SCREEN Q: QUI T  SOUND R= CURSOR ON 
S= S-80 SOUND T= TRS SOUND V= V I DEO TEXT 
SHI FT KEY WORDS : -
A=ASC( B =  CLS C= CSAVE•A• D= DATA E= ELSE F=FORI = 1 TO 
6= 60TO H=GOSUB I= INPUT J= •, • K=IK$=INKEY$ ETC. 
L= LEN ( 1'1= tHD$ ( N= NEXT 0= POKE P= PEEK (  Q: CHR$ ( 
R= RETURN S=STRING$ ( T= THEN U=OUT254, 255 
V= VAL ( W= STR$ ( X= R I GHT$ ( Y= RND ( Z= LEFT$ r 
L I ST:  HOLD <S>  TO SLOW, PRESS <W> TO HALT SCROLL 
ANY KEY FOR NEXT L I NE.  <L>  TO RESUKE L I ST 
READY 
>I 
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Contra 1 codes are produced by press i ng Shi ft-Down Arrow ( CTRL on System 80 ) and one A 1 ph abet 
key al l at the one t ime .  For i nstance , Shi ft-Down Arrow-A produces the code Ol Hex (wh i ch i s  
the control code for BREAK ) whi l st Shi ft-Down Arrow-Z produces contro l code l AHex or dec imal  
26 . 

Of the 26 contra 1 codes generated i n  th i s manner there are 1 5  unused by the system and avai 1 ab 1 e 
to the u ser . They are B to G and N to V .  

Thi s program uses most of them .  The routi nes can a 1 1  stand a 1 one so do not be afrai d to hack 
and del ete those i deas whi ch do not appeal to you . The control codes wi l l  return : -

A .  Unal tered . Wi l l  return the BREAK code i t  represents . 
B .  B ' Lazy Save . A real peace-maker . Thi s l i tt l e gem wi l l  make two CSAVE ' s  wi th 4 second l eaders 

comp l etely unattended . 
C .  CLONE . Who hasn ' t  had h i s favouri te "copy protected" "Super Kl i ngons"  spi ked or erased 

by eager hel pers? CLONE wi l l  dup l i cate tapes that wi l l  not otherwi se copy - i ndeed , tapes 
too l arge to f i t  i n  the user ' s  memory . I t  requ i res two tape recorders . Recorder number 
l hol di ng the tape to be copi ed ,  i s  set i n  PLAY mode wi th the E ar and Remote p l ugs from 
the computer i n  pl ace . Recorder number 2 must have the Aux . p l ug from the computer i n  i ts 
AUX socket . It hol ds  the new tape and must be put i n  record mode and set i n  mot i on before 
ENTER i s  pressed , acti vati ng CLONE . Recorder 2 must be manual ly turned off but press i ng 
BREAK duri ng any sort of read wi l l  exi t CLONE . 

CLONE operates by searchi ng the Source tape unt i l a pul se i s  detected . A dupl i cate pul se 
i s  i mmedi ately created and fed out through the cassette l og i c  vi a the Aux l ead to the copy 
cassette . Thus , an exact rep l i ca i s  produced B it  by Bi t .  CLONE ' s  weakness i s  that if the 
pul ses of the Source tape are stretched and d i storted so wi l l  be the CLONED copy .  

D .  Di sab l es the s i ngl e key words . 
E .  Enab 1 es s i ng l e key words . The cho ·i ce of text for each keyword was qui te arbi trary and i f  

you are typi ng the program i n  u s i ng Edtasm the text. may b e  al tered to su i t your needs . 

To f i nd the end of the keyword text the program checks each  character to see i f  b i t  7 i s  
set ( l i nes 1 040 to 1 060 ) . So be sure to set b i t  7 on your l ast character . For examp l e ,  
the openi ng bracked Hex28 +80Hex ( B i t  7 )  becomes A8Hex . 

F .  F I X  the user def i ned key .  Th i s  al l ows the user to fi x the text i n  the sh i ft U to any text 
requi red . Up to a 1 i mi t  of 40 charactders .  Thi s key can be al tered as often as requi red 
as your programmi ng needs change . Its  defau l t val ue i s  " OUT 254 , 255" . When typi ng thi s 
l i ne i n  ( l i ne 1 820 )  be sure to pad out to 40 characters wi th b l ank spaces . 

Both BREAK and ENTER ( NEW L I NE ) termi nate text i nput . 
G .  GET TAPE ADDRESSES . I f  you have Edwi n Paay '  s ROM Reference Manual you wi l l  be aware that 

each tape type has a d i fferent header . BAS I C  has 3 D3 ' s  fo l l owed by a fi l e  l etter . EDTAStvl 
has on ly l D3 fol l owed by a 6 l etter name , wh i l st SYSTEM ' s  header i s  a U then a 6 l etter 
name . GET TAPE reads an unknown tape and pri nts the type and f i  1 e name to screen . I f  the 
tape i s  a SYSTEM tape the program wi l l  read the enti re tape and pr i nt out Start End & Entry 
poi nts . Note : the contents are not stored i n  memory ; GET TAPE ' s  on ly aim i s  to i dent i fy 
unknown tapes . BREAK wi l l  termi nate duri ng read . 

N .  NUMBER HEX TO DEC I MAL . Number i s  the compan i on tape to GET TAPE . I t  wi l l  return the dec ima 1 
val ue for any hex i nput , pl us the dec imal val ue for the L . S . B .  and M . S . B .  for use i n  BAS I C  
pokes . 

0 .  OFF . Di sab l es the fl ashi ng cursor by pl ac i ng a return token i n  the f i rst byte of the fl ash i ng 
cursor routi ne . 

P .  Pri nt screen to l i ne pri nter . I f  pri nter i s  unavai l ao l e the command i s  i gnored . ( A  CALL 
to 050 1 H i n  l i ne 3360 returns a zero i n  A regi ster i f  pri nter i s  ready ) . 

The LPR I NT command i s  comp 1 ete ly transparent to any program runni ng and can be used wi thout 
i l l  effect at any time the keyboard i s  be i ng scanned . As our pri nter cannot support graph i c  
characters al l non al pha characters are pri nted as the hatch symbol .  

Keybounce . We have used a t one output to the cassette port as our key scan de l ay .  The fo 1 1  owi ng 
codes are used : 

Q .  QU I ET .  Loads A regi ster wi th OOH . The de 1 ay works but noth i ng i s  output . Th i s  i s  the 
defau l t  condi ti on .  Q shou l d  be typed before doi ng a CSAVE . 

S .  SYSTEM-80 Enab l es cassette port 2 ( OUT 254 , 255 ) and sets the out bytes to 05H and 06H . 
T .  TRS-80 Sets the out bytes to 0 1  and 02H that i s , s i gnal out , motor off . Tandy cassette 

port 1 .  
R .  REPEAT I NG CURSOR . Wh i l st a f l ash i ng cursor can be an i rri tat i on i t  i s  a great remi nder 

that the keyboard i s  wai t i ng i nput . 

Command R enab l es the cursor by maki ng sure the fi rst byte of the rout i ne contai ns a nul l 
va 1 ue . The f l  as h i  ng cursor operates by setti ng a counter ( FT IME 1 i ne 8070 )  and decrement i ng 
i t  each t ime the keyboard i s  strobed . When the counter reaches zero the character at cursor 
pos i t i on ( 4020H contai ns  the current cursor posi t i on )  i s  toggl ed between the normal cursor 
dash and the graphi c  b 1 ock by XORi ng i t s va 1 ue wi th D3H then FT IME i s  reset to 0300H . The 
fl ash rate can be changed by al teri ng the val ue l oaded i nto HL  i n  l i ne 8020 . 
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ENTER ING THE PROGRAM . 

A Hex dump of the 1 6K versi on of the program i s  1 i sted on pages 33 and 34 . Unfortunatel y ,  the 
EDTASM source code i s  too 1 ong to pub 1 i sh in  the magazi ne .  A photo-copy of the we 1 1 -documented 
source code i s  avai 1 ab 1 e for $5 . 00 .  The source code i s  recorded on both the c assette and di sk  
edi ti ons . P l ease note that the commented source code i s  too  1 ong  to 1 oad  i nto a 1 6K mach i ne .  
To  enter t he  program 1 i sted here , you w i  1 1  need a moni tor program whi ch does NOT use t he  area 
7380 Hex to 7FFF Hex . ZMONL from the MI CR0-80 Software Li brary - Vql . l  woUlO be sui tabl e .  
Use the Edi t Memory functi on start i ng at 7380 Hex and enter the 3 1 93 bytes shown then punch 
a tape havi ng the fol l owi ng parameters : 

START=7380 END=7FF8 , ENTRY=7380 , NAME=KEWORD 

SI NGLE KEY ENTR I ES . 

Wi th Keywords enab l ed ,  pressi ng SH IFT fo l l owed by an al pha character wi l l  enter the keyword 
assi gned to that key ,  i . e .  press SH IFT K and the keyword IK$= INKEY$ wi l l  be di spl ayed . A user 
defi ned shi fted key entry i s  prov i ded for , ( SH IFT U ) , see Keyword Functi on - F I X .  

INTERRUPTS . 

For those wi sh i ng to run on Di sk , I nterrupts are di sab l ed duri ng i n i t i a l i sat i on . If thi s does 
not su it , you can then use the BAS IC  command CMD 11 R 1 1 and CMD 11 T 1 1 • Our TRS-80 wi th i nterface 
and no di sk wi l l  hang up on a di sab l e  i nterrupt i nstructi on .  If  thi s i s  your case , nu l l  out 
the DI  i n structi on i n  l i ne 7 0 . 

To run on Di sk , assemb l e to 1 eave 50-60 bytes at top of memory . Load under DOS command LOAD , 
then 1 oad BAS I C . Answer MEM SIZE wi th 1 byte 1 ess than ORG address .  Then enter by typi ng System 
then s l ash and the dec imal  val ue of ORG address . 

L I ST DELAY . 

The program i ntercepts the l i st rout i ne at the DOS address 41 DFH . Hol di ng S key wi l l  s l ow l i st 
scan to about 1 l i ne a second . Press i ng the W key (wai t )  wi l l  ha l t the scan and then any other 
key wi l l  di spl ay the next l i ne .  The L key resumes normal l i st .  

HOW TO LOAD FROM CASSETTE . 

For those who subscri be to the c assette edi t i on of MICR0-80 , fol l ow the procedure bel ow to l oad 
the program from tape . 

Answer MEMORY S I ZE ( READY? ) wi th 29567 press ENTER/NEWLINE Type : SYSTEM 
Answer the prompt wi th : -

KEWORD 

After the program has l oaded , answer the second prompt wi th : - /29568 

The KEWORD Menu wi l l  then be d i sp l ayed . 

HOW TO LOAD FROM D ISK .  

If  you subscri be to  the  d i sk edi ti on of  MI CR0-80 or  h ave transferred the  program to di sk , fol l ow 
the procedure bel ow to l oad KEWORD ( 48K vers i on ) . 

DI STRI BUT ION DOS 

From DOS , type : -

LOAD KEWORD/CMD press ENTER/NEWL I NE 
BAS IC , 62335 press  ENTER/NEWLI NE 
SYSTEM press  ENTER/NEWLINE 

Answer the prompt wi th /62336 press ENTER/NEWLI NE .  

TRSDOS 

From DOS type : -

LOAD KEWORD/CMD press ENTER/NEWL INE 
BAS IC press ENTER/NEWL INE 
Answer HOW MANY F I LES wi th  press ENTER/NEWL INE 
Answer MEMORY S I ZE wi th  62335 pres s ENTER/NEWL INE 
SYSTEM press ENTER/NEWL I NE 
Answer the prompt wi th /62336 press ENTER/NEWL INE 

- 0000000000 -



***** ATOMIC  TABLES ***** 
EXT . BAS I C  COLOUR COMPUTER 
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1 9o C L !:; : :  Pf\  I NT::ir:::;2o , I I  P L. E A �3 E  E N T E F\ 
�-� TUM I c I\ID " II ll r. 1 1\II:::' U Tf.� : b 0 !3LJ B �3 90  r. F D F� 
N= 1 T O A * 3 + 3 r. READDS : NE X T u C L S : P R I N T 
�1n2o !' " I' HE S Y I"I BOL.. OF I I {·� II I �:; " D S ;  n F'f� 
I N T;:t) 4 1:ll !' " H I  l' A N Y  K E Y  TO CCJ N T. I NUE 
" ; : :  1:;: Es rm;:E 
:;;�oo I F  I N I< E Y S  ,." "  " ·rHEN:�:� o o E I  ... !::ll:::2o 

:.;:� 1 o c u:; :: PR I NT;:;r:::::.;;�o � I I  r::·u::J .. )SE  E N T E F� 
!:3 YI'1f::t01 .... I I ; � I N P LJ 'f S $  � GCJ SLJ B �590  :: F O F\ 1\f:::;; l 
T0 3 1 2 � R E A DDS < N > : I F DS < N > = S $ TH E N 2 4 
OEl... B E  1\!l:::: x l· 

:;·:�20 !3CJBUB 1 60 
:,;:� 3 0  G O TD 2 1 0 
2 40  C I.. .. S :  Pf\ I 1\l·r:;):;;: :;·:�O � l l 'fl·-1 1:::: r.4T CJI"I I C N U  
• OF I I  !:l!li II I !3 I I D!li ( 1\l --2 ) !I � PRI N'f;i)4B :L 
• I I  H I T  A N Y  I<E Y  T O  C ON T I I\ILJE I I  r, r. 1:\E S T  
fJHE 

. . 

�:� �j O  I F  I N�:: E Y $  ;:;; " I I  ·rH E N :;-:�:sor::. u::; E:;;o 
21.:10 CL...B � �-:·1::;: I N T;:v:::,2o , I I P L E {� S E  E N T EJ\ 
S Y I'1BDL " ; n I N P U "I"S!fi � 13D S LJB::;; c?o � FDRJ\1::" 1. 
T03 1 2 n R E A DD S C N > � I F D$ C N > = S S T H E N 2 9  
OELSE N E X T  
2 "7 0  (3t1SUE! l. 6 0  
2 80  (3DTD2t>O 
290 C L S : P H  I N T :;v:;;::2 0 , 1 1 l'I--IE E l.. E I"I E N T  F 
OF� " S!fi " I S  " !Hi ( N -· 1 ) ;  � P F� I N T ;:i)482 !1 I I  
H I  ·r A N Y  I< E Y  'l'Cl C CJ N T  I N U E " ; r. R E S TDI:� 
E 
:::;.oo I F  I NK E Y $  '"" 1 1 " T H E N :::::ooELSE�X) 
::::. 1 0  C L. S :: P R I N T';i) 2 8 <;) , " P L. E A !:H:: E N TEI:::: 
E I THER A T O M I C  N O . , S Y M BCll.. CJR E L. E  
1'1E N T  1 1  11 n I NP U T  X lf; r. G CJSL.I B 5 90  � I F  Vf�L < X  
$ ) <  >OTHENN= V AL C X $ > n i FN > 1 0 3 T H E N  
3 1 0 E L. E� 3 4 0 E L B E J =  L E N < X S >  
32 0  FDRN� 1. TD 3 1 2 : R E A D D S < N > : I F D $ < N  
) :::: X $ T HE N 33 0 E L. S E  N E X T : R E S TORE n GO T  
O �H O  
3 3 0  R E S T CJ R E n N:::: N / 3 n N= I N T < N > � I FJ <  

= 2 T H E NN = N - 1 

3 4 0  FORNN= l TO N * 3+ 1 n R E A D D $ ( 1\1 N > : NE 
X T n  CL.!:l:: F'F� I I\J T ;;i) 7 !, ' ' PlTCl i"I I C  1\JCJ .. : ' 1 N !I :: P 
F� J 1\!T ::v:;;.�,� , 11 EI.... EivJE:I\IT n " :; :: F�EJ1 D D!fi ( 1\11\1 ) :: 
F'FU N T D !Ii ( 1\1 1\1 ) I I  

!I !:J YI"IE!U I... � I I  !I : 1\IN":: N N +  :L 
: HEf.)[)Dlfi ( N l\1 )  :: F'F� I N 'TT)!fi ( l\ll\1 ) I I " I I :: ,:::. ,:� I N T  
;i)b6 11 ' 1 N CJ  . .  CJF F' n U r U N !:3 :: ' 1 N :; :: P r� I N T ::;> :L O 
::::; !I " EL .. E C rl:;;: u N B :: 1 1 1\1 " .. I I  
:::;;�50 P f \  1 1\1T :Jr:::.6 7 !I 1\1 I I p I I ; : :  EJ U S U E(';; <:yo n PF� I 
N T ;:i)I.J. 1 6  !' I I G H Cll.JF' n " ;  GI\J !li :: � r:·F� I N r;:i>::�: ::�A 1, 
II .. ··+>= I I t::: I I _ .. .. II :: � Pf� I N T ;]) :::�o :.�� !' I I • ·-- 1.... �.:: .. I I  1.... " .. _ 

u 11 ; il J:::• 1:� I 1\J'T';;j):;{l(l q 1 1 u ··· (Yj:::: 1 1 1VJ 1 1 -.. • 1 1 l1 :: P I:� I I\I 'T 
;])2::�;13 !I II " ·- 1\J:::" II F' II ... " II !i � F'f;: 1 f\IT;:�:2 06 !I I I " ···CJ 
;;."' 1 1 Gl " -·- . I I :; :: P H I N T' ;j) 1. 71.� !I I I " ·-+' ::::: " R  I I , .... " I I ; :: 
PR I N T;;j) 1 4:.;:� ,, II " ..... GJ;::; 0 ..... " II ll :: HES T CJ H E  
360 PI:� 1 N T·;:;> 4 B O  ., " H  1 · r  r.·i N Y  J<E:v l'CJ cu 
''' r I N U E " ;; : J<: :::::o : :  L. ""'o � "''""o r. r-:�""' o � p :::::o = Gl'"' o 

:::::'70 I 1:::· I NK E Y !fi ::::: I I I I  T H E I\r:::70EU:3 E 2 0  
·:;;EJO D (.YTfl :':'j4 :1. , ,  \:'1 4 4  1, 
::::: cro (:31\J$::::: I I  TFUi N B  1 ·r I U IW·iL E:u:::MEI\ I'rs I I  :: 

I F N=30RN= 1 1. UR N = 1 9CJ RN=370RN=5 50RN 
::::f.37r H E NI.:JN !ii ::== " 1 I I E L m::: I F N "" 4 D F� N ="' : t  :.��oF� 
f\lc-::: :,;�O IJ F\ N::=:::::: uoF\ N :::::�'56 CJf;;:N::::: !:lH .r H E I\IGN !f;"::: '1 I 
I I I  

3 9 5  I F I\I= 5DRN= 1 3 CJRN=3 1 0RN=49 0F\N=B 
1 T H E N G N !Ii ::::: I I  I I I I I  E I..J3E I FI\J:::::6CJI:�N:::" :1. 4 D H  
N :::: ::::. :.,:�D F�N:::: �)()()f\N:::::B:;� T HEI'\)(:31\1$ :"' I I  I \..) I I  E I.... S E  

I FN = 7 0 RN = l 5 Cl f\N=330RN = 5 :L O R N = 8 3 T H  
E N G N $ :":; I I  v I I 
400 I FI\I=8CJRN= 1 6 U R N = 3 4 D RN = 5 2 D R N = 8  
4 THF.�: I\IEJN !Ii ::::: I I  v I I I  E L. �:;E I FI\J :::: 9CJI:\I\J:::" :1. "7 DF�N 
""' :::::�:';or�N =::: �:\ ::::or� N""'t3:'.:;T H E N G N !fi :=:: ' ' v I  :r I I  
4 0 5  I FI\�2URN= 1 0CJRN = 1 8 0R N=36CJRN=5 
1.J. m:�J\I:::::f.36 T H E I\I E:li\J $ :�"' I I  v 1 I I Lll;( 0 .. _ (\I CJBL. 
E G A S E !3 1 1  EL.J::>E:: I Ff\1 ::::: 1 T H E N(:JI\1�; ::::: 11 H Y DF\D 
E-JEN 1 1  : f<:::::O : F( :::::() n G!::::: () 

4 1 0  I F N >  ::::: 9 0 T H E N GN!fi:::: " {·� C T I I\I I DE SE 
R I E S  I I  ELBE I Fl\l > '""�5!::li·�ND N< ::::: ] : L  ''I"I·-I E N (3 
1\l!fi :::: I I l.. {·� N THf.iN I DE :3EJ::;: I E S  I I  
4 2 0  I FN >  = 2 T H E N K = 2 � 1\� N -2EL.. S E K = N � 
GDTCJ 4 8 0  
4 3 0  I F N >  = 8 T H E N L. = 8 : N = I\I - 8 E I.... SE I.... = N �  
G D TCJ 4 H O  
4 4 0  I F N >  = 1 8 ' f H E N M= 1 8 � N = N - 1 8 EL. S E M  
= N 1 !3D T U 4 8 0  
4 5 0  I FN >  = 3 2 TH EN P = 3 2 • N = N - 3 2 E L. S E F' 
= N n G U T 0 4 8 0  
460 I FN >  = 3 2 T H E N Gl= 3 2 � 1\1=1\1 - 3 2 E L S E Q  
= N I GCJ T D 4 8 0  
4 7 0  I F N >  = :L 8 T HENR= :L B ; I\I= N - 1 8 E L S E R  
= N  
4 8 0  N = K +L.. + M + P +Q+R u i FI\I = l 9 T H E N M = M 
l n P= 1. • G O T 0 5 8 0  

a 
I 
c: 

� 
w 

::2! 
0 

U"l 

-
)::> 
"0 
:::0 ....... 
I 

1.0 
co 
N 

3: 
....... 
" 
:::0 
0 
I 

co 
0 

"0 

� 
rrl 

N 
0'\ 



1 � 9 0  I FN >  �20ANDN< • 3 0 THENM=M-2 : P  
::::: 2 :  GCITD5El 0  
500 I FN=3 7 TI�ENP�P- 1 n Q= 1 : GOT0580 
5 1 0  I FN=6 1 THENP=P- 1 : Q=2 n GDT0580 
520 I FN�62TI�ENQ=2 : GOT0580 
530 I FN >  =38ANDN< =62THENP=P -2 n Q  
:::::2 n GOTm5BO 
540 I FN�69THENQ=Q- 1 : R• 1 : GOT0580 
550 I FN=93THENQ=Q- 1 : R •2 : GOTCI580 
560 I FN�94THENR�2 : GOT0580 
570 I FN >  =70ANDN< =94 THENQ=Q-2 n R  
�2 : GOT0�580 
5El0 RETURN 
f.i 90 CL S :  PR I NT:l>265 ,  " COIVIP I L I N C:? D(.�T f.) II ; : RETURN 
600 DATA 1 � HYDROGE N , H , 2 , HEL fUM , HE 
, :::.� , L I TH I UM !, u: ,  4 !, BERYL I UM ,  BE !, �5 !, BD 
RON , B , 6 , CARBON , C , 7 , N I TROGEN , N , 8 ,  
O X YGE N , D , 9 , FL OUR I NE , F , 1 0 , NEON , NE 
, 1 1 , SOD I UM , NA , 1 2 , MAGNES I UM , MG , 1 3  
, AL UM I N I UM , AL , 1 4 , S I L I CON � S I , 1 5 , P 
HOSPHORUS , P , 1 6 , SULPHUR , S , 1 7 , CHLD 
R I NE , CL , 1 8 , ARGON , A  
605 DATA 1 9 , P O T A S S I UM , K , 20 , CALC I U  
I"I , CA 
6 1 0  DATA2 1 , SCAND I UM , SC , 22 , T I TAN I 
UM , T I , 23 , VANAD I UM , V , 24 , CHROM I UM ,  
CR , 25 , MANGANESE , MN , 2 6 , I RON , FE , 27 
, COBAL T , CD , 28 , N I CKEL , N I , 29 , COPPE 
R , CU , 3 0 , Z I NC , Z N , 3 1 , GA L L I UM � GA , 32 
, GERMAN I UM , GE , 3 3 , ARSEN I C , AS , 3 4 , S 
ELEN I UM , SE , 35 , BROM I NE , B R , 36 , K R Y P  
T ON , KR , 3 7 , RUB I D I UM , R B  
6 2 0  DATA38 , STRONT I UM , SR , 3 9 , YTTR I 
UM , Y , 40 , Z I RCON I UM , Z R , 4 1 , N I OB I UM ,  
NB , 42 , MOLYB DENUM , M0 , 4 3 , TECHNE T I U  
M , TC , 4 4 , RUTHEN I UM , RU , 4 5 , RHOD I UM ,  
RH , 46 , P ALLAD I UM , P D , 4 7 � S I L VE R , AG ,  
4 8 , I ND I UM , I N , 4 9 , CA DM I UM , CD , 50 , T I  
N , SN , 5 1 , ANT I MONY , SB , 52 , T E L L UR I UM 
, TE 
630 DATA53 , I OD I NE , I , 54 , X E N ON , X E ,  
5 5 , CAES I UM , CS , 56 , BAR I UM , BA , 5 7 , L A 
NTHANUM , L A , 58 , CER I UM , CE , 59 , PRASE 
ODYM I UM , P R , 60 , NEODYM I UM , N D , 6 1 , PR 
OMET H I UM , PM , 62 , SAMAR I UM � SM , 6 3 , EU 
ROP I UM , EU , 64 , GADOL I N I UM , GD , 6 5 , TE 
RB I UM , TB , 66 , D YS P R OS I UM , D Y , 6 7 , HOL 
I"I I UM !, H O  
640 DATA68 , ER B I UM f E R , 6 9 , THUL I UM ,  
T M , 7 0 , Y TTERB I UM , Y B , 7 1 , LUTET I UM , L 
U , 7 2 , HAFN I UM , HF , 7 3 , TANTALUM , TA , 7 
4 , TUNGSTEN , W , 7 5 , RHEN I UM , RE , 7 6 , 0 8  

, M I UM , OS , 77 , I R I D I UM , I R , 7 8 , P L A T I NU 
M , PT , 7 9 , GOL D , AU , 80 , MERCURY , HG , 8 1  

, T HALL I UM , TL , 82 , LEAD , P B , 83 , B I SMU 
T H !, B I 
650 DATA84 , P OLON I UM , P 0 , 8 5 , A S TA T I  
N E , A T , 8 6 , RADON , RN , B7 , FRANC I U M , F R  
, 8 8 , RAD I UM , RA , 8 9 , AC T I N I UM , A C , 90 ,  
T HOR I UM , TH , 9 1 , PROTOACT I N I UM , P A , 9  
2 , URAN I UM , U , 9 3 , NEPTUN I UM , N P , 9 4 , P 
LUTON I UM , PU , 9 5 , AMER I C I UM , AM , 9 6 , C 
UR I l.JIVI ' Cl"l , 97 !I B I::J\I<E L... I l.JIVI ' BK , C:fE3 !I Ct-iL I 
FORN I UM !' C F  
660 DATA99 , E I N S TE I N I UM , E S , 1 00 , FE 
R N I UM , F M , 1 0 1 , MENDELEV I UM , MV , 1 02 ,  
NOBEL I UM , N0 , 1 03 , L...AWRENC I UM , L W 

***** MULTI PLE REGRESS I ON ANALYS I S  ***** 
EXT . BAS I C  COLOUR COMPUTER 

1 0  " ROUT I NE FC� MULT I PL E  REGRESS 
I ON {�1\l?�L YS I G 
20 • ( C )  QJP Y R I GH T  1 980 
:::�o '' ·r . 1::;: . a ONES , 
40 CL S n D I M X C 3 , 1 00 > , A C 6 , 3 ) , R ( 6 , 3 )  
: P $ ::::: I I  :j.i::J:I::f:l:#:f:Hi: " ###:ft I I  
EiO P R I NT 1 1  MUL.. "I" I PLE R Er:H::;:E S t�i : t:  ON A 
NAL.. YS I s  II : P R I N T II ·- -·- ·-·--·-· - - - .. - .... . __ _ 

, ... , .... , _  ..... .... ..... -. ..... .-,_ .. __ ,._ I I  
6 0  P R I NT : PR I N T : P� I NT : PR I N T T A B < l  
:�\ ) " MODEL " : P R I NT : P R I N T TAE« ( 7 )  1 1 Y ::: 

A + B X l + C X :.2 1 1  
7 0  P R  I N T :i> 4 4 8  ! '  1 1 l' Y F'E: < ENTER > TO CO 
N T  I NUE: • " u " I I  ; : I N F'UT I �p 
EIO CU;l n P R I NT TI�B ( l. l )  " ENTE r;;: D?�T�� � �  
: PR I N T :  F'F\ 1 1\1"1" :: P R I N T 11 f\ll.JIVIBEI::;: O F  DAT 
A F;IJ I N T S  · - Mt� X  I lvlt.JI'1 IS 1 00 11 
90 PR :t: NT<1> 1 7 ::2 ,  11 * 1 1 ; n :t: N�-::·uTND : I I:::'ND< 2 
ORND > 1 ooTHEN PF� I l\l'ni> 1. 72 , I I  

I I  :: GOT090 
1 00 P R I NT r. P R :t: N T : FOR :t: = 1 TON D : P R I NT 
11 X 1 ( " !l I ; 11 ) ::: 1 1  ; n I NF'UT X ( :L !I I ) r. P R I NT 
I I  x 2  c " ;  I �  I I > ""' 1 1 ; : I NP U T  X c:2, I >  r. 1:::o1::;: n.rr 
II v c I I  ; I ; II > :::: I I  r. : I N Ptrr x c 3 ,  I > : NE x r r 
:L 1 0  CI .•. S : I<==O r. PI::;: J: f\I T  ·rr.�B < 1 0 )  1 1 DI�T�� E 
N T E f\ E D  II r. F'f� I N'T' r. FOR I ::::: l. TCJND : �::,;,1<+ 1 r. p 
R I NT I I x 1 < I I ; :t: !l I I > "'" " ; x < 1 , 1 > : PR n.rr '' x 
�� c I I ;  I ;  I I > ""' I I ; x c�� , I >  : PR I NT " v < " ;  I ;  
I I ) ::::: I I ; X c:; !, I )  n I F�� < :l. OTHEN I\I E X T I  1:::1 ... 8 
E PPR I N"nv44E3 !, " T YPE: < EN TI::R > TCJ CCl 
NT I NUL::: . . .. ' ' ; :t: l\ll:::·uT I $ :: t<::•:o : c L B : N E X T  
I 
1 2 0 P !::O: I N T<i)I·H3 B , " ED I T  Dl·� ·rl·� < Y I N > " ;  
:L :�: o I �fi:::: I f\I��E Y �fi n :r 1:::' J: lfi :::: I I  I I  THEN l �$0 EL. S 
E I F  :r lli ::::: I I  y I I  'fHEf\l l. 4 0 E L B I::: I F  I $ ::::: I I "' I I  T H  

E l\1 1 60EI...SiE 1 �::.0 
1 4 0 CU3 : I NF'LJ'I ' I I DI·HI-� P O I NT TO BE E 
D I TED " ; I :  I F I  >ND THEN 1 40 EU:1E F'FU N 
T II X :L ( I I ; I ;  I I ) :::: I I ; X ( 1. , I )  : t='R I NT II X :2  ( I I  
; J: ; I I  ) ::::: I I  ; X ( 2 !I I ) r. F ' R  J: N T  I I  y ( I I  ; I ; I I  ) 
"'" 1 1 ;; X C3 , I >  
J. �50 P R I NT I I  N E W  X l ( I I ; I !i I I ) ::: I I ; r. I N P U  
T X ( 1 !, I > r. PR I N T 11 X :2 ( 1 1 ; l: ; " >  == " ; : 
I NP U T X < 2 , I > : P R I N T 1 1 Y < 1 1 ; I r, 11 ) :::: I I ; : I NP U T X  < �:� !' I ) : c:.;OTD 1 1 0 
1. 60 CU3 : pf:;: I N T:i)26�5 , II CDtviPUT I NG u • •  

1 7 0 F OR I = 1 T0 6 : FOR J = 1 T 03 : A < I , J > =O 
r. R C :t: , J > =O : N E X 'T� , I 
1 80 FOR I • 1 T ON D : A < 1 , 1 > =A C 1 , 1 ) + X C 1  
, I )  n A ( 1 !' 2 )  =A < :1. !' 2 )  + X  ( 2 !' I )  : A  ( l. !I ::�: ) = 

{� ( 1 ,  :::: : > + X  n !l I ) : l\ll7� X T' I  r. A ( 2 �  l. ) :;"A < 1 ,  1 
) I N D n A C 2 , 2 > =A < 1 , 2 ) 1 N D r. A C 2 , 3 ) = A < l  
, :�: ) 1 !\ID 
1 90 F OR I = 1 TOND : A ( 3 , 1 > �A < 3 , 1. ) + ( X ( 
1 , I ) A 2 ) � A ( 3 , 2 ) ::::A ( 3 , 2 ) + ( X ( 2 , J: ) A 2 )  
r. A C 3 , 3 > =A < 3 , 3 ) + ( X C 3 , I ) A2 ) r. NE X T I  
200 F CIR I = 1 TOND : A C 4 , 1 > �A < 4 , 1 ) + ( X ( 
1. !' I > * x c�� , :r > > : t-) c 4 ,  2 > ""'�='� < 4 ,  2 > + c x < 2 ,  
I )  * X  ( 3 !I I )  ) : �� ( 4 !I ::� ) = A  ( 4 !• :3 ) + ( X  ( :L !1 I )  
l!C X  C 2 !, I ) > r. NE X T  I 
2 1 0  {� ( 5 !, :t. ) =A <:3 ,  1 )  -· < t.� < l ,  l > ,···· :;. u N D J :: 
A C 5 , 2 ) =A < 3 , 2 ) - C A < 1 , 2 ) A2 1 ND ) : A ( 5 ,  
3 ) =A < 3 , 3 ) - C A C 1 , 3 ) A 2 1 ND )  
220 �� ( 6 ,  l. )  :.:{� ( 4 '  1 ) .... ( ( (.� ( 1 , :1. ) * '� ( :1. , :::;. 
> ) I N D ) :: {� < 6 ,  :2 ) = t� ( 4 ,  2 )  - ( < f� ( 1 , 2 )  * A  < 
:L , �� ) ) 1 1\10 ) u {.� < 6 , :�: ) ::::{.� < 4 !, :::;;> ··• ( < f� ( :l ,  l. ) 
* A < :1. !' 2 )  > / ND >  
230 R C 1 , 1 ) • C A < 6 , l ) A2 ) 1 ( A C 5 , 3 ) * A <  
�':'i ,  l ) ) :: f\ ( 1 ,  2 )  � !:i G!R ( R ( 1 ,  :L ) ) : I F A  ( 6 !I 
l > < OTHENR < 1 , 2 ) =  -R < 1 , 2 ) 
240 R C 2 , 1 ) ::: ( A ( 6 , 2 ) A2 ) / ( A ( 5 , 3 ) * A < 
5 !, 2 >  > : Fa: < 2 !, 2 >  '"'' scm m < :2 ,  :1. > > r. I FA < 6 ,  
2 ) < 0THENR < 2 , 2 ) = - R < 2 , 2 )  
250 R < 3 , l ) :::: ( A ( 6 , 3 ) A2 ) / ( A ( 5 , 1 ) * A <  
5 , 2 > > r. R < 3 , 2 > = SQR C R C 3 , 1 > > E I F A < 6 ,  
3 > < 0THENR < 3 , 2 > = -R < 3 , 2 )  
260 R C 4 , 1 > = < R < 1 , 2 > - < R < 2 , 2 > * R < 3 , 2 
) ) ) ·····:.;;� r. l::;: < 4 !1 :1. > ""li C 4 ,  :1. ) I <  C 1 ·-R < 2 !, :L ) )  * 
< 1 --f� C� !' :L ) ) ) :  I FF\ ( 4 ,  1 )  < O THENR ( L� !! ��� ) 

=OELSER C 4 , 2 > • SQR < R < 4 , 1 ) ) 
270 R C 5 , l > = < R < 2 , 1 > - < R < 2 , 2 > * R < 3 , 2 
) ) > ·

····2 r. l=i: < �5 ,  1. )  ::::: l=i: < :::i , :1. ) I < ( l -.. H ( :1. , :1. ) ) * 
( 1 ·-F:� c:�: , 1 ) ) )  r. I FI:� < :'5 ,  l. )  < OTHEI\IR ( 5 !, :;,:� ) 

�OELSER < 5 , 2 ) = S QR C R < 5 , 1 ) ) 
280 R S = R < 2 , l > +R < 1 , l > - < 2 * R < 1 , 2 > * R 
< :;;� !, 2 )  * l=t: c ::; !, 2 ) ) :  1:\S:;, f:m l < 1 ·-R n ,  :L ) ) :  J 

F R S > 1 THENR8 = 1 r. RM= 1 E L S ERM= SQR < RS 
) 
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6 1  o C L. B : LDC?rrE:::::: :1. � J .  o r. P I:::: I N T' " C O !VIF' I 1... I NE1 D{.Yl"f..� 
I I ; : R E T U f� N  
620 DATA 1 � H Y D R OGEN , H , 2 , H EL I UM , HE , 3 , L I T H I  
UM , L I , 4 , BE R Y L I UM , BE , 5 , B O R ON , 8 , 6 � CAR8DN , C  
, 7 , N I T R O G E N , N , B , O X YG EN , O , Cf , FLOUR I I\IE , F , 1 0  
, NE ON , NE , 1 1 , SO D I UM , N A , 1 2 , MAGNE S I UM � MG , :L 3 
, ALU M I N I U M , AL , 1 4 , S I L I CON , f.l i t 1 5 , P H O S P H O R U  
f.l , P , 1 6 , SULPHUR , S , 1 7 , CHLOR I NE , CL , 1 8 , ARGON 
, A , J. 9 , POTASS I UM , K 
630 DATA20 , CAL C I UM , C A , 2 J. , S C A I\I D I UM , S C , 2 2 ,  
T I TA N I UM , T I , 2 3 , VANAD I UM , V , 24 , CHROM I U M , C R  
, 2 5 , MANGANESE , M N , 26 , I RO N , F E , 2 7 , C O B AL T , C D  
, 2 B , N I CK E L , N I , 2 9 , C O P P ER , CU , 3 0 , Z I N C , Z N , 3 1 
, GALL I UM , GA , 3 2 , GERMAN I UM , GE , 3 3 � A R S EN I C , A 
S , 34 , S E L E N I UM , S E , 35 , B R OM I NE , BR , 3 6 , K R Y P T O  
N , K R , 3 7 , RU B I D I UM , R B  
6 4 0  DATA 3 8 , f.l T R O N T I UM , BR , 3 9 , Y T TR I UM , V , 4 0 ,  
Z I R C ON I UM , Z R , 4 J. , N I OB I U M , NB , 4 2 , M O L Y B DE I\IU M  
, M0 , 4 3 , T E C H N E T I UM , TC , 4 4 , R U T H EN I UM , RU , 4 5 ,  
RHDD I UM , R H , 4 6 , PALLAD I UM , P D , 4 7 , S I L V ER , A G ,  
4 8 , I ND I UM , I N , 4 9 , CADM I UM , C D , 5 0 , T I N , S N , 5 1 , 
ANT I M O N Y , S E , 5 2 , T E L L U R I UM , T E  

6 5 0  D A TA 5 3 , I O D I N E , I , 5 4 , X E Nrn\I , X E , 5 5 , CA E S I 
UM , C S , 5 6 , BA R I UM , B A , 5 7 , L A N TH A I\IU M , L A , 5 8 , CE 
R I UM , CE , 5 9 , P R A S E O D Y M I UM , P R , 6 0 , N E O D Y M I UM ,  
ND , 6 1 , P R D M E T H I UM , PM , 6 2 , S AMAR I U M , S M , 6 3 , E U  
R OP I U M , EU , 64 , GADOL I N I UM , G D , 6 5 , T E R 8 I UM , T B  
, 6 6 , D Y S P R D S I U M , D Y , 6 7 , HDLM I UM , H O  
660 DATA68 , E R 8 I UM , E R , 69 , THUL I UM , TM , 70 , Y T  
TERB I U M , Y 8 , 7 1 , LUTE T I UM , LU , 7 2 , HAFN I UM , H F ,  
7 3 , T A I\I T A L UM , T A , 7 4 , TUNGSTEN , W , 7 5 � RHEN I UM ,  
RE , 7 6 , 0 SM I UM , D S , 7 7 , I R I D I U M , I R , 78 , P L A T I I\IU 
M , P T , 79 , GOL D , A U , BO , M E R C U R Y , H G , B :l , THALL I U  
M , TL , B 2 , LEA D , P B , B 3 , B I S M U T H , B I  
670 DATA84 , PO L O N I UM , P 0 , 8 5 , A S T A T I NE , A T , B6 
, R ADON , R N , B7 , F R A N C I U M , F R , B B , R A D I UM , R A , 8 9 
, ACT I N I U M , AC , 9 0 , THDR I U M , T H , 9 1 , P R CJTOA C T I I\l  
I U M , P A , 9 2 , URAN I U M , U , 9 3 , N E P T U N I UM , NP , 9 4 , P  
LUTOI\I I U M , P U , 9 5 , A M ER I C I UM , A M , 96 , CU R I UM , C M  
, 9 7 , BERKE L I UM , B K , 98 , CAL I F O RN I UM , CF 
680 D A T A 99 , E I NS TE I N I U M , ES , 1 00 , F E R I\I I UM , F M  
, 1 0 1 , MENDELE V I UM , M V , 1 02 , N O B E L I UM , N0 . 1 0 3 ,  
LAWRENC I UM , L W  

***** MULTI PLE REGRESS ION ANALYSI S  ***** 
H I TACH I  PEACH 

1 0  " R OUT I N E FOR MU L T I P L E  R E G R ES S I ON ANAL 
Y E:l l 8  
2 0  • ( C )  C OP Y R I GHT 1 9 8 0  
::�;0 ' '  "!" " F� " ,J CJNEf3 !I 
40 CL B = DEF I N T I -N : D I M X < 3 , 1 0 0 > , A < 6 , 3 ) , R < 6 ,  
::�: ) � P !fi::,; I I #*HH�*HF " #### I I 
�:) 0 PI:::: l i\I T T I·� B  ( :;:�6 ) 1 1 1'1U l... "I" I I:::'L I:::: r� EC:;RE!:3S I Cl N ?�N(.)l.. 
y �:; I G I I � PF\ I N T 'T' f

.
�E! ( :;��f.) ) E:l TFI I 1\IG!Ii ( 2El !I 4 �i ) 

60 F'f\ I 1\!T : f•f:� I N'T' r. P F� I N 'T' n P f� I N "J" "I"f�B < :�:; -7 ) " I"'O D E L.. 1 1  
r. P F H  1\rr : :  P R  I NT "I" f..) B  c:n > I I v :::: r� + B X  : t  + e x :;::� I I 

70 I.. .. CJC {�"I"':::: :;,� 4 !f :1. 13 r. · l:::•f:� I 1\1"1" II 'T' Y P E  < �:::: I\ITE I:� > l'C) C O I\1 
T I Nt.H::: .. .. . .  I I 1; :: :r l'u:::· Lrr I s  
l:l O CI.. .. S � r:·r:� I N 'T' 'TA B  ( :�:. �::; ) I I  E!\I T I:::: I:� Df·�"J"{i I I : I:::·R I NT' r. P H 
I I\I'T' :: PfU N T T (� E!  ( 2 :L ) " 1\ll.J M B E F\ OF D{� .. U� PO I N "J"l:l ..... 

JVI f.1 X I JVJLJI"' u::; :t o o " 
r:; o F'F\ I I\I T T' (.�.B ( ::�:6 ) I I * I I !i :: I I\I P LJ T'ND :: I FND< :;.:� D F�N D  > :1. 
OOTHENP R I N T C H R S < 30 ) � CH R S C 26 > � CH R S < 1 3 > ; C H 
F� $ < ::•:: o )  r. EiU TCJ90 
: t  00 PI::;: I 1\I'T' n F' f\ I N "l" n F'DF< I :::: l .  ·rcJI\ID :: PI:\ I N T' 1 1 X 1 < " �  I ; 
I I > :::: " ;: n :c 1\IP t.rr x < :t !I I >  r. Pl:u N T T {·�B c :::o > CI .. H�!Ii c:�:o > I I 
x :;� ( I I !i 1 ;  " >  "'" " ; � I N F:· u T· x c:;:� � I >  1: PI:U I\IT'T'f.)B < :'.=:;:;n C H  
1:\lti c::; O ) " Y  ( " ; I ! l  " )  ::: " ! i  � I NPI..J 'f X c::; , I )  n i\IE X T' I  
:L :1. 0 CL. S : r::::::O :: F'l:;: J: 1\! TTf.) B  c:�;.t.j. ) " J){.r'l"(.� EN "i"E::F� J::::I) " � P 
F� I N'T' :: For;� I :::: :1. T CJN D  n r:::•ml< + l :: p f:� I I\IT I I X j, ( I I !i I r. I I ) ::::: I I  

; x < :1 . . !1 I > ; ·r (.u:� < ::)o > " x  �;=� < " ; :  I ; " > ::: " , x < �;=� !I I > ; :  ·r f·) B  < 
:':'i2 )  I I y ( " ;  I ;  I I ) :::: I I !i X ( :3: , I )  

:1. 20 I FI<< :I. OTH EI\I l. ::::: o E L S E L. O C ?� T E 2 4 � l B :  PR I NT 1 1 T 
Y P E  < EN"I"':::R > TCl C CI NT I NUE • • •  1 1 ; : I NF'LJT I $  r. K= 
On  CL...�3 
1 ::::: o N E X T  I 
1 4 0 I ... CJ C(.·HE ::::: o , 1 8 : P R I I\IT " ED I"I" D A T f..) < Y I I\I )  " ;  
1 �:io I !li:::= I NK E::Y!Ii n :r F I $ '"'' " " T H E N  1 5 0 E u:;E I F  I jf; :::: " v I I  

'l'HEN :l 6 0FL.SE I F' I $ ::::: I I  N " 'T'H I:::N l. 80EU3E l. 5 0  
1 1.:!(1 CU:l n I NP U T " DATP1 P O I N T' T O  B E  E D I T E D " � I 
r. I F  I >NDTHEI\I :l 60EI... �3 E P I:;: I N T T f.)B ( :L 2 )  I I X :1. ( 11 !i I �  I I ) 

=· " r. x < 1 !I n � T r�B c�::�� > II x 2 < " ;  I ; " > = "  ;; x c�� , I > 11 T 
f..� B  < :'.7i2 > " Y  < " rr I ;  I I >  ::::: " ;  x c�:; , I >  
1 70 P FU NT " NE W  X :L < " ;  J: ; " )  = 1 1 ; :  I NP U T X < :L ,  I >  r. 
PR I N "I" TM3 c :::: 2 > C H I:?s c :::.o > ; " x 2 < " � I ;  I I > := " 1: :: I I\IP U  
T X  < 2 ,  I >  r .  r:' R I N T T A B  < ::i :.? >  C H R !Ii C30 > ; " Y  < I I ; I ;: " >  = 
I I ; :: I I\IP U T' X ( 3 !1 I ) : (3CJ T 0 1 1 0 
1 1:lo cu:; 1: L.Cl C?� T E ::::::;; , 1 (l :  P f-1: I NT II C O M P U T  I N C.� • n " " 

1 90 F O R I = 1 T 0 6 : F O R J = :L T0 3 : A < I , J ) =O : R ( I , J ) =  
O : NE X T,J !I I 
200 F O R  I :::: 1. TDI\ID : A < 1 ,, 1 ) ::::A < l !' l ) + X  < 1 , I ) r. (..� ( 1 !' 

: n  ==r� < 1 !I 2 > + x < 2 !I I > : A < 1 !I :�:.> ::::(.� < 1. , �:; > + x n ,  I > :: NE 
X T I � A < 2 , J. > =A < 1 � 1 ) / N D : A ( 2 , 2 > = A < 1 , 2 ) / N D : A (  
2 ,  �';. ) ::::A ( 1 ,  :2::> / NO 
2 1 0  F O R I = 1 T D N D : A < 3 , 1 ) = A < 3 , :l � + ( X ( l � I ) � 2 ) : 
A < 3 , 2 > =A C 3 , 2 ) + C X < 2 , I > A2 ) � A < 3 , 3 > =A < 3 , 3 ) + (  
X c :;::; !l I ) ·····:? ) � NE X T  I 
220 F O R I = :L T OND : A < 4 , 1 > =A < 4 , :l ) + C X C 1 , I > * X < 3 
, I ) ) :: A ( 4 !I 2 )  =1-i ( 4 !I 2 )  + ( X ( 2 ,  I ) * X  D !I I ) ) : {.i ( 4 !I 3 
) """ {� < 4 ,  :::::> + ( X  < 1 , I )  * X  ( 2 !I I >  ) : N E X 'T' J 
230 A ( 5 , 1 ) =A ( 3 " 1 ) - ( A ( 1 , 1 ) A 2 / ND > r. A ( 5 " 2 ) =A 
< 3 , 2 ) - ( A ( 1 , 2 ) A2 / N D > � A ( 5 , 3 ) =A < 3 , 3 ) - ( A ( 1 � 3  
> ·'·· �·� I N D ) 
2 4 0  A ( 6 !1 1 )  ::::{.� < 4 ,  :1. )  ·- < ( (.� < 1. ,  1 )  * '� < 1 ,  ::::; ) ) / ND ) : ?� 
< 6 , 2 ) =A < 4 , 2 > - < < A < 1 , 2 > * A < 1 , 3 ) ) / N D > : A C 6 , 3 )  

::::A < 4 !, :;;;: ) -- ( U� ( :L , l. > * (� < :L !1 2 ) ) I ND >  
2�.Kl f� ( 1 , 1 ) :::: ( (� ( 6 !I 1 ) ·····: n I ( A  ( 5 ,  ::::.> * A  ( :'i ,  l. ) ) r. F� ( 
1 , 2 ) = f.l QR < R < J. , l ) ) : I F A C 6 , l. ) < O T H E NR < 1 . 2 ) = - R  
< 1 !I � u  

260 R C 2 , 1 ) = ( A ( 6 1 2 ) A2 ) / ( A ( 5 , 3 ) * A ( 5 1 2 ) ) � R (  
2 , 2 > =S QR I R < 2 , 1 > > : I F A C 6 , 2 > < 0 THENR C 2 , 2 > =-R 
( 2 !1 2 )  

2 '7 0 F� c ::�; !l l )  ::::: ( {4 < 6 ,  ::::. > ····2 )  I ( ?i ( �) .1 :1. ) * (...) ( �) !I :;? ) ) : 1:� < 
3 , 2 ) = SD R < R < 3 , :l ) ) : I FA C 6 , 3 ) < 0T H E M::;: ( 3 , 2 ) = -R 
( :.::: 'I :;:� ) 

��f.30 F� ( l.f. !l :1. ) ::::: 1 1::;: ( l !I :;:� )  .... ( I:\ 1 2 !, 2 )  * F� c :2;; , �·:� ) ) )  ···· 2 : 1::;; ( 
4 ,  1. > ==F:� < 4 !I 1 > 1 < c :1. ·-· r.:;: < 2 !I l > > * < 1. .. -f� c�� !I :1. > > > r. I Ff� < 
4 , l > < O TH E N R C 4 1 2 ) =0 E L S E R I 4 , 2 ) = SQR I R < 4 , 1 ) ) 
2 cr o  f\ < �:; !I :1. > =::: m < 2 !' 1 > -- < F\ < 2 !I :.2 > * f\ c�� !' :.n > , ·· · :;,;� :: 1:\ < 

:':'i !I :1. ) '"'':� ( �5 ,  :1. ) I ( ( j_ .... l:� ( :1. !f :1. ) ) * ( :1. -.. +<: ( ::�; , 1. ) ) ) :: :r FR ( 
5 , 1 > < 0T H E N R ( 5 , 2 ) :::: 0 E L S E R < 5 , 2 ) =f.l Q R < R I 5 , 1 ) ) 
300 R S = R C 2 , 1 > +R < 1 , 1 > - < 2 * R C :l , 2 ) * R < 2 , 2 ) * R <  
3 , 2 ) ) � R S = R 8 / C 1 - R < 3 , l ) l � I FR 8 ) 1 THEI\IR8= 1 = RM 
:::: :I. I::::I. ... !.?E R I"I::• !:301::;: ( l:\ f.3 ) 
:�; :1. 0 C:::: ( {.� < 6 !, :::::> * f� I f.:) , l. ) )  ..... ( {.� < �:) , :1. )  * f� U:) !l :;;:� ) ) 1 C::::: 
C I I A I 6 , 3 ) A 2 - ( A 1 5 , 2 ) * A < 5 , 1 ) ) )  
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320 B=A C 6 , 1 ) - < C * A < 6 , 3 > > : B = B / A C 5 , 1 )  
330 D =A C 2 � 3 ) - C B * A C 2 , 1 ) > - C C * A C 2 , 2 > > 
:�: 40 CL. S : PR I N T II T'HE EOUPt"l" I ON FOR THE f\I:::GI=<:E 
Ei �l i ON L I NE I S  : 1 1 : F'R I N T :: F' R I N T 11 YH A T  == 1 1 !1 
::;�)() I FD< OTHEN�-=·R I NT I I - I I  ; f'..) B S  ( D )  r. E U3 E P F� I NTD ; 
:::::60 I FB< OTHENPF\ :r NT I I -- I I  ! :  A B S  ( B )  ; I I  X :l 1 1  ; E L SEPR  
I N T  I I + I I ; B ; II X :L I I ; 
:::::-70 I F C< OT HENPR I N T " -· " ; f'..)BB ( C ) � II X 2 " ; EL.Sf::PH 
I N T "  + 1 1 ; C ; " X 2 " ; 
��1:30 PI:\I NT : PFU NT :  P FU N T 11 MEAN X 1 = " ; {� ( 2 !1 1 > : 
P R I N T " ME A N  X2 = " ; A  < 2 ,  2 ) : P FU N T 1 1 1VIE ?-)N Y ... I I  

; ?� ( :.;?. , :�� ) 
390 PI::;: I NT : PR I N T 11 COEFF' I C I E N T  O F  I"'LJL T :C P L. E  
CORRELA T I ON = " ; RM 
400 R 1 =R < 1 , 1 > * 1 00 : R2=R C 2 , 1 > * 1 00 : R S = R B * 1 0  
0 :  P R I NT :  P R I NT 1 1 VAR I I� T I ON I N  Y DUE T O  : X 1 

::: I I  ; l=i: 1. � II I. II = PR I N T T  �� B  ( :::;;2 )  II X 2 ::::: I I  ; !=i:2 ;  I I  I. I I  : PI::;: I 
NTTI� B C 27 )  1 1 X 1  8t. X 2  = " ; RS ;  " % "  
LJ. :I. O L. OCATE2 t'5 ,  1 8 : P R I NT 11 PR I N T I::;:E S I DlHiL.. TAB  
L E  ( Y I N >  1 1 ;  
4 20 I $ = 1 1\l�:�EY$ : I F I $ = 11 " THEN420EL.S E I F J: $ ::::: 1 1 Y 1 1 
THEN430ELSE I F  I !f; :::: II N I I  THEN�5 1 O E L S E4 20 
4 3 0  CL S :  �J =O 
4 4 0  F OR I = 1 T ON D : YH=D+ < B * X < 1 , I > > + C C * X < 2 , I )  
) : RE=YH- X ( 3 ,  I )  
4 5 0  I FJ =OTHENGOSUB550 
460 P fU NT U S I NG 11 ## " ; I ; : PFU NT T A B  ( 1 :3 ) ; : F'R I N  
TUS I NGP$ ; X C 1 , I > ; X C 2 , I > ; X < 3 , I > ; YH ; R E 
4 70 J ::::J + 1 J I F J >9THEN480ELSE490 
480 L OCATE24 , 1 8 :  P R I N T 11 T Y P E  < ENTER > 'TTJ CO 
I\I T I NUE • • •  1 1 ; : I NP UT I $ : J =O : C L S  
4 c10 N E X T I  
500 R S = R S / 1 00 : SD= < 1 -R S > * A C 5 , 3 ) : PR I N T : P R I 
NT " SUM OF S CHJARES OF D E V I AT I DN FROM REGJR 
E S S I ON =• " ; SD 
5 :L 0 LOCATE2�5 ,  1 8 :  PR I N T 1 1  EST I Ml� T E  V A L U E S  OF 

Y ( Y / N )  1 1 !1 
520 I $::::: I N�<EY$ : I F  I $= II 1 1 1"HEN520EL S'E I F  :r $ ::=: I I  y I I  
THEN5�50ELSE I F  I !f; ::: I I  N I I  THENENDELSE520 
530 C L S  
540 I NP U T " X :l " ;  X ?\ :  PF n N T T {.Hil ( 29 >  CHR$ no > ; :  I 
NPUT " X 2 1 1 ; X EI :  YH=D+ < B * X A >  + C C * X B > : PI:U N T H�E! ( 
50 ) CHR$ < �W >  !l " Y  = 1 1 ; YH : GOTD540 
::'i5 0  CU3 = P R I N T I I  PCJ I NT II ; TAB ( 1 ct )  I I  X 1 "  ; TAB c:::o )  
I I  X 2 1 1 ; TAB ( I.J. 1 ) " Y " ; TAB ( 5 1 ) " YHAT 1 1 ; TAB ( 6:::::> " I� E  
S " : PR I NT : R E TURN 

**-lc** SPACE COMMAI'WER L l /4K ***** 

1 c .  
2 A < 4 5 > =0 : GOS . 1 00 

3 A=A+ 1 
8 6=0 
9 E=O : C= 1 000 : D=20 : F=28 : G=O 
10 P . " I N THE SPACE YEAR " ; A ; " WE CAPTURED " ; B ; " ENEMY JET F I GHTERS " 
1 1  P . " THE ENEMY CAPTURED " ; E ; " OF OURS , BR I NG I NG THE TOTAL TO " ; C  
1 2  P .  
1 3  P . " YOU NOW HAVE " ; D ; " BATTLE STARS " 
20 P . : P . " BATTLE STARS COST " ; F ; " JET F I GHTERS EACH " 
50 I a :' HOW MANY BATTLE STARS DO YOU W I SH TO BUY " ; G 
55 I FG< >OTHEN70 
56 I FG * F >CTHEN50 
57 H=O 
60 ! . " HOW MANY BATTLE STARS DO YOU W I SH TO SELL " ; H  
70 I . " HO!JJ MANY BATTLE STARS DO YOU WANT I N  ACT I ON " ; !  
75 I F I >DTHEN70 
99 6 . 1 04 
1 00 A=O : B=O : C=O : D=O : E=O : G=O : F=O : H=O : I =O : J=O: K=O : L=O : M=O : N=O : O=O : P=O 
1 0 1  Q=O : R=O : S=O : T=O : U=O : V=O : W=O : X =O : Y=O : Z=O 
1 02 A=2500 : C= 1 000 
1 03 U=4 : Y= 1 0 : 6 . 1 5000 
1 04 A < 1  > =RND < 7 >  
1 05 B=A < 1} Jlr i  
1 07 A=A+ i 
1 08 A < 2 > =RND < 1 000 > 
1 09 I FA < 2 > >CTHEN 1 08 
1 1 0 E=A < 2 >  
1 1 1  C=C+B-E 
1 1 2 I FC< 20THEN 1 0000 
1 1 3 I FI >DTHEN70 
1 1 4 F=RND ( 32 ) . 
1 1 5 I FF< 24THEN 1 1 4 
1 1 6 D=D+G 
1 1 7 T=G llr F  
1 1 8 C=C-T 
1 1 9 I FC< 20THEN 1 0000 
1 20 I FD=OTHEN 1 0000 
1 96 Z = Z + 1  
1 98 c .  
1 0 1 0  D=D-H 
1 020 V=HllrF 
1 025 F=RND < 32 )  
1 026 I FF< 24THEN 1 025 
1 030 C=C+V 
1 1 98 G=O : H=O 
1 1 99 G. 1 0  
9999 C=O 
1 0000 P . " YOU HAVE BEEN DE::FEATED " 
1 000 1 P . " VOU HAD NO F I GHTERS LEFT " 
1 1 QOO F . X=OT0 1 000 : N . X 
1 2000 G . 1 
1 5000 I . " DO YOU WANT I NSTRUCT I ONS < Y  OR N > " ; U  
1 5003 c .  
1 5005 I FU=NTHEN9 
1 50 1 0  P . " THE OBJECT OF THE THE GAME IS NOT TO BE ANN I H I LATED BY " 
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1 50 1 1 P . " THE 'ENEMY . " 
1 50 1 5  P . " THE MORE BATTLE STARS YOU PUT I N  ACT I ON THE MORE " 
1 50 1 6  P . " ENEMY F I GHTERS YOU CAN CATCH 11 
1 5020 P . : P . : P . " PRESS ENTER TO BEG I N " : I N . A$ : C . : G . 9  

***** SPACE GALAXY L l /4K ***** 

10 B=O : R= 1 : REM BY BR . P .  VAN EEKEN 
1 1  D . 24 , 1 2 , S , P , A , C , E , " " , G , A , L , A , X , Y , 1 28 , 53 
12 D . Y , O , U , R , " " , C , O , N , T , R , O , L , S , " " , O , P � E , R , A , T , E , " " , W , H , E , N 
1 3  D . " " , T , H , E , " " , L , I , N , E , " " , A , B , O , V , E , 11 " , I , S , " " , V , I , S , I , B 
1 4  D . L , E , . , 256 , 47 , Y , O , U , " " , H , A , V , E , " " , 3 , " " , S , H , I , P , S , " " , T 
1 5  D . O , " " , S f H , O , O , T , " " , D , O , W , N , " " , T , H , E , " " , A , L , I , E , N , S , " II 

1 6  D . W , I , T , H , . , 320 , 34 , P , L , U , S , " , " , " " , A , " " , L , I , M , I , T , E , D , " II 

1 7  D . A , M , O , U , N , T , 11 " , O , F , " " , P , H , A , S , E , R , S , . , 448 , 1 8 , C , O , N , T , R 
1 8  D . O , L , S , : , " " , P , R , E , S , S , . , . , . , 577 , 32 , E , N , T , E , R , " " , T , O 
1 9  D . " " , C , H , A , N , G , E, " " , T , H , E , " " , S , H , I , P , " " , F , I , R , I , N , G , . 
20 D . 642 , 26, J , " " ,-"" , " " , T , O , " " , F , I , R , E , " " , L , E , F , T , " " , 0 
2 1  D . R , " " , R , I , G , H , T , . , 705 , 2 1 , S , P , A , C , E , " " , B j A , R , " " , T , O , " II 

22 D . F , I , R , E , " " , U , P , . , 87 1 , 20 , P , R , E , S , S , " " , C , L , E , A , R , " " , T , O 
23 D . " " , B , E , G , I , N , G , A , M , E , " " , O , V , E , R 
30 C . : F . X = 1 20T . 1 27 : S . < X , 1 > : N . X : S=O 
40 F . P= 1 T . 9 : REA . C , Y : GOS . 8 1 0 : N . P : GOS . 1 004 
60 I FP .  < 1 22 , 1 > G . 60 
90 R=R . < 9 > +20 : X=R . < 99 > : C . 
9 1  P . A . O : P . : P . A . O ; " F I RSTLY , WHAT I S  • • •  

92 P . R ; " I NTO " ; X *R ; " = " ; : I . J  
93 I FJ <: > XP . " SORRY , TRY AGA I N  • • •  " : G . 9 1  
94 C . : T=O : J=O : S=O 
95 I FB >OP . A . 97 8 ; " H I  SCORE " ; A . 993 ; " 0F " ; B ; " BY " ; A . 1 007 ; B$ ;  
1 00 F . X=30T . 90S . 30 : S .  < X , 42> : S . < X - 1 , 43> : S . < X , 43 ) : S . < X + 1 , 43 >  
1 1 0 S .  < X-2 , 44 > : S . < X , 4 4 > : S . ( X+2 , 44 > : N . X  
1 20 Z=R . < 3 > : P . A . Z * 1 5+960 ; " * " ; : F . X =OT . 1 2 : A < X > =O : N . X : GOS . 999 
1 50 F . A=OT . 4 : I FP . ( 1 27 , 1 > =0G . 300 
1 5 1  I FP .  < 1 20 , 1 > =0P=- 1 : G . 400 
1 52 I F < P . < 1 24 , 1 ) =0 > * < P .  ( 1 27 , 1 > > P=O : G . 400 
1 53 I F < P .  < 1 20 , 1 > > * < P . < 1 23 , 1 > =0 > * < P . < 1 24 , 1 > > P= 1 : G . 400 
1 54 I F < A < A> >O > * < A < A+5 > < 99 > * < R .  < 4 > = 1 > G . 600 
1 59 I FK=- 1 GOS . 1 004 : K=O 
1 60 I FA < A > >OG . 1 69 
1 6 1 A < A > =3+4* R ·  ( 9 ) : A < A+5 > = 1 25 
1 69 X=A < A+5 > : Y=A < A >  
1 70 I FP .  < Z *30 , 4 4 > =0G . 1 0 1 0  
1 75 I F X <: 2G . 1 60 
1 76 R .  < X-2 , Y> : R . ( X+2 , Y >  : R . < X- 1 , Y- 1 >  : R . < X+ 1 , Y- 1 >  : R . < X , Y >  
1 77 R .  < X - 1 , Y+ 1 ) : R . < X+ 1 , Y+ 1 > : I FD=- 1 D=O : G . 1 59 
1 95 W�R . < 20 > : F . V=OT . 4 : I FV=AG . 1 99 
1 96 I FA < V > < >A < A > G . 1 99 
1 97 I F < X -W >A < V+5 > -5 > * < X-W< A < V+5 ) +S > W=O 
1 99 N . V : I F X-W< 1 A < A > =6+R . ( 8 ) *4 : A < A+5 > = 1 26 : G . 220 
200 I F X-W>2X= X-W 

20 1 C=Y-3 : I FC I 4< > I . ( C / 4 ) Y=Y+ 1 
205 5. < X - 1  , Y + 1 >  : S .  < X+ 1 , Y + 1 >  : S .  < X , Y > : S .  < X -1 , Y - 1 ) : S .  < X+ 1 , Y - 1 > 
206 I FY=7S. < X -2 , Y > : S . < X +2 , Y >  
2 1 0  A < A+5> = X : A < A > =Y 
220 N . A : G . 1 50 
300 GOS . 999 : P . A . Z *� 5+960 ; " " ; : Z= Z+ 1 : I FZ=4Z= 1 
305 I FA < Z +9 ) =0G . 3 1 0  
306 Z=Z + 1 : I FZ >3Z= 1 
307 G . 305 
3 1 0  P . A . Z * 1 5+960 ; " * " ; : K=- 1 : G . 1 59 
400 X = Z *30 : Y=4 1 : P . A . 60 ; " WA I T " ; : F=99 
405 I F < X=2 > + < Y<: 8 ) + ( X= 1 25 > R=R- 1 : GOS . 999 : G . 1 59 
406 S .  < X , Y > : G= X +P : I F < P .  < G , Y- 1 > > + < P .  < G , Y-2 > > G . 499 
407 I F < P< >O > * < P .  < G- 1 , Y- 1 ) ) + ( P= 1 > * < P . < G+ 1 , Y- 1 > > G . 499 
440 R. < X , Y > : X = X +P : Y=Y-2 : G . 405 
499 R .  < X , Y > : X = X +P : Y=Y- 1 : F . V=OT . 4 
530 I F < X >A < V+5 ) +4 > + < X < A < V+5 ) -4 ) + < Y >A < V > +2 > + < Y< A < V > -2 > N . V 
550 X =A < V+5 ) : Y=A < V > : L=O : R=R- 1 
560 F . G=39T . YS . -4 : L=L+5 : N . G : I FY=7L=R . < 2 > * 1 00 
565 D=- 1 : T=T+L : A < V > =O : GOS . 820 : GOS . 999 : G . 1 75 
600 X =A < A+5 } : Y=A < A > +2 : I FY<: 7G . 1 59 
60 1 K=- 1 : P . A . 60 ; " WA I T " ; : F . G=42T . 44 : I FP .  < X , G > G . 605 
602 N . G : G . 620 
605 F . N=YT . 40 : I FP . ( X , N > G . 620 
6 1 0  N . N : P=O : G . 700 
620 Q=X : P= 1 : I FR . < 2 > = 1 P=- 1 
625 F . N=YT c 40 : I F < Q< 5 ) + ( Q ) 1 25 > G . 1 59 
635 G=Q+P : I F < P . < G+ 1 , N > > + < P . < G- 1 , N > > + < P . < G , N > > + < P .  < Q , N + 1 > > G . 1 59 
640 Q=Q+P : N . N 
700 F . N=YT . 43 : S . < X , N > : I F < P . < X+P , N+ 1 ) ) + ( P .  < X , N+ 1 ) ) G . 750 
7 1 0  R . < X , N > : X = X +P : N . N : G . 1 59 
750 R .  < X , N > : S=S+ 1 : P=2 : I F X >80P=3 
760 I FX < 40P= 1 
765 E=P : I FS >J 60S . 999 : J =S 
770 A < P+9 > = 1 : P=P*30 : R .  < P , 4 2 > : R . < P- 1 , 4 3 ) : R . < P , 43 > : R . < P+ 1 , 4 3 )  
7 8 0  R .  < P-2� 44 > : R . < P , 44 > : R . < P+2 , 44 > : I FE=ZG . 300 
795 G . 1 59 
8 1 0  P . A . C ; : F . 0= 1 T . Y : REA . A$ : P . A$ ; : GOS . 820 : N . O : I FY< >20Y=40 : 0=60 
820 I FO< =YRET . 
830 O=O- l : G . 820 
999 P . A . O : P . : P . A . 24 ; " SPACE GALA X Y " ;  
1 00 1  P . A . 64 ; " SCORE" ; T ; A . 88 ; " PHASERS LEFT " ; R ; A . 1 1 4 ;  
1 002 I FS >OP . S ; " SH IP " ; : I FS > 1 P . " S " ; 
1 003 I FS >OP . " LOST 
1 004 P .  A. 6 1 ; :  IF < S< 3> * < R >O >  F .  C= 1 20T . 1 27 :  S. < C , 1 > :  N .  C: RET . 
1 0 1 0  C . : Y=9 : C=468 : GOS . 8 1 0 : S=O : R= 1  
1 020 P . A . 596 ; " YOUR SCORE WAS " ; T  
1 025 REST . : F . X = 1 T . 28 1 : REA . A$ : N . X 
1 030 I FT >BB=T : P . A . 660 ; : I .  " YOUR NAME PLEASE " ; B$ 
1 040 P . A . 724 ; " PRESS CLEAR TO SEE THE I NSTRUCT I ONS 
1 050 P . A . 794 ; " 0R Q FOR A QUI CK RESTART " : GOS . 1 004 
1 060 I FP .  < 1 20 , 1 > =0REST . : G . 30 
1 070 I F < P .  < 1 22 , 1 > =0 > * < P .  < 1 20 , 1 > > G . 90 
1 080 G . 1 060 
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64990 > 

6499 1 > 

64992 > 

64993 > 

64994 > 

64999 END 

***** READ-A-L I NE L2/ l 6K ***** 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* READ-A-L I NE * 
* < C >  ALLAN CARTWR I GHT . * 
* 4 ,  AMBER PLACE , * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

65000 D I MXS < 1 2 7 > : XS < O > = " END " : XS < 1 > = " FOR " : XS C 2 > = " RESET " : X S C 3 > = " SE 
T " : X S < 4 > = " CLS " : X S < 5 > = " CMD " : XS C 6 ) = " RANDOM " : XS < 7 > = " NEX T " : X S C 8 > = " DAT 
A " : X$ C 9 > = " I NPUT " : X$ C 1 0 > = " D I M " : XS < 1 1 > = " READ " : XS < 1 2 ) = " LET " : XS C 1 3 ) = "  
GOTO " : X $ C 1 4 > = " RUN " : X $ ( 1 5 > = " I F "  
650 1 0  X$ C 1 6 ) = " RESTORE " : X$ C 1 7 ) = " GOSUB " : XS C 1 8 > = " RETURN " : X S C 1 9 ) = " RE 
M " : X $ C 20 l = " STOP " : X S C 2 1 ) = " ELSE " : X $ C 22 > = " TRON'' :: XS C 23 ) = " TROFF " : X S C 24 
) = " DEFSTR " : XS C 25 > = " DEF I NT " : X$ C 26 > = " DEFSNG " : X $ C 27 > = " DEFDBL " : X$ C 28 )  
= " L I NE " : X S C 29 ) = " ED I T " : X$ C 30 ) = " ERROR " 
65020 X$ C 3 1 > = " RESUME " : X S C 32 > = " 0UT " : X$ C 33 ) = " 0N " : XS C 34 ) = " 0PEN " : X S <  
35 J = " F I ELD " : X $ C 36 ) = " GET " : X $ C �7 > = " PUT " : X$ C 38 > = " CLOSE " : X S C 39 ) = " LOAD 
" : X $ C 40 > = " MERGE " : X$ C 4 1 J = " NAME " : X S C 42 > = " K I LL " : X S < 43 > = " LSET " : XS C 44 )  
= " RSET " : XS C 45 > = " SAVE " : XS C 46 > = " SYSTEM " 
65030 X $ C 47 > = " LPR I NT " : XS C 48 > = " DEF " : X S C 49 ) = " POKE " : X S C 50 > = " PR I NT " : 
X S C 5 1 > = " CONT " : XS C 52 > = " L I ST " : X S C 53 > = " LL I ST " : X S C 54 ) = " DELETE " : X $ ( 55 )  
= " AUTO " : X S C 56 > = " CLEAR " : XS C 57 > = " CLOAD " : X S C 58 > = " CSAVE " : X $ < 59 ) = " NEW " 
: X$ ( 60 > = " TAB C " : XS C 6 1 > = " TO " : X S C 62 l = " FN "  
65040 X S C 63 > = " US I NG " : X $ C 64 ) = " VARPTR " : X$ C 65 ) = " USR " : XS C 66 ) = " FRL " : X  
$ C 67 > = " ERR " : X$ C 68 ) = " STR I NG$ " : X S C 69 ) = " I NSTR " : X $ ( 70 J = " PO I NT " : XS C 7 1 > 
= " T I ME$ " : X$ C 72 } = " MEM " : X S C 73 > = " I NKEYS " : XS C 74 > = " THEN " : XS C 75 ) = " NOT " : 
X S C 76 ) = " STEP " : X $ C 77 ) = " + " : X$ C 78 > = " - " : X S C 79 > = " * "  
65050 X $ C 80 ) = " / " : X S < 8 1 ) = " [ " : X $ C 82 ) = " AND " : XS C 83 ) = " 0R " : X S C 84 ) = " > " :: 
X S C 85 ) = " = " : X$ C 86 ) = " < " : X S C 87 ) = " SGN " : X S C 88 ) = " I NT " : X S < 89 ) = " ABS " : XS C 9 
O> = " FRE " : X$ ( 9 1  > = "  I NP " : XS < 92 >  = " POS " : X$ ( 93 )  = " SQR " :: X$ C 94 )  = " RNo •• : XS < 9  
5 ) = " LOG " 
65060 X $ ( 96 ) = " EXP " : X$ ( 97 1 = " COS " : X $ C 98 ) = " S I N u : X S C 99 ) = " TAN " : XS C 1 00 
> = " ATN " : X$ C 1 0 1 > = " PEEK " : XS < 1 02 1 = " CV I " :: XS C 1 03 1 = " CVS " : X$ ( 1 04 > = " CVD " : 
X S C 1 05 ) = " EOF " : X S C 1 06 ) = " LOC " : X S C 1 07 J = " LOF " :: X $ C 1 08 > = " MK I $ " : X $ ( 1 09 > =  
" MKS " : X $ (1 1 0 1 = " MKD " : XS C 1 1 1 > = " C I NT "  
65070 X S 6 1 2 > = " CSNG " : X S C 1 1 3 ) = " CDBL " : X S C 1 1 4 > = " F I X " : XS C 1 1 5 > = " LEN " : 
X S C 1 1 6 ) = " STRS " : X$ ( 1 1 7 > = " VAL " : XS C 1 1 8 1 = " ASC " : XS C 1 1 9 ) = " CHRS " : XS C 1 2 0 )  
= " LEFTS " : XS C 1 2 1 > = " R I GHT$ " : X $ C 1 22 > = " M I DS " : X$ ( 1 23 ) = "  " : XS < 1 24 ) = "  " :  
X$ C 1 25 ) = " . " : X$ C 1 26 > = " ! " : X S C 127 J = " I SA "  
65080 CLS : P 1 =PEEK < 1 6548 > : P2=PEEK C 1 6549 > : P=P 1 +P2*256+2 : GOT065 1 50 
65090 I FLN=64999THENPR I NT@472 , " END OF PROGRAM " : POKE 1 6548 , 233 : POK 
E 1 6549 , 66 : ENDELSEPR I NTLN ; 
65 1 00 I FPEEK C P > =OTHEN65 1 40 
65 1 1 0  I FPEEK C P > >= 1 28THENPR I NT X S C PEEK < P > - 1 28 > ; : GOT065 1 30 
65 1 20 PR I NTCHRS < PEEK < P > > ;  
65 1 30 P=P+ l : GOT065 1 00 
65 1 40 P R I NT@838 , " " ; : I NPUT " PRESS =ENTER= TO CONT I NUE OR = E = 
TO END " ; BS : I FBS= " E " THENLN=64999 : CLS : GOT065090ELSEPOKE 1 6548 � P 1 : POK 
E 1 6549 , P2 : P 1 =PEEK < P+ l > : P2=PEEK C P+2 > :: P=P+3 
65 1 50 LN=PEEK < P > +PEEK C P+ 1 > * 256 : P=P+2 : PR I NT@448 , CHR$ ( 3 1 > ; : GOT0650 
90 

·-!-."�*** FL I P  L2/ l 6K ***** 

10 ' " FL I P " � BY R .  W I LL I AMS , 1 979 . TRS-80 VERS I ON COPYR I GHT < C >  
A .  QU I CK 1 98 1 . 
20 CLEAR20(10 : DEFSTR W , B , A � Z , T : DEF I NTH , L , X , Y , I , E , P , V , S : CLS : PR I NT«> 
530 , " FL I P " : PR I NT : I NPUT " I NSTRUCT I ONS C Y / N ) " ; AS : I FLEFTS < A  
S , 1 > = " Y " THEN270 
30 RANDOM : W=STR I NGS C 1 0 , 1 9 1 J : B=STR I NGS C 1 0 , " " ) : H=O : L=O 
40 CLS : FOR X = 1 T04: FORY= 1 T04 : P=RND < 2 > : GOSUB200 : NE X T : NEXT : Z= " 
: X= 1 : Y= l : S=O : X 1 = X : Y l =Y : GOSUB 1 60 
50 A= I NKEYS : I FA= " " THEN50 
60 I FE< > 1 THEN X2=X 1 : Y2=Y l : X 1 = X : Y 1 =Y 
70 I FA= " R " THEN X = X+ 1 : Z= " R I GHT " : I F X >4THENX=4 : E= 1 : GOT050 : ELSE 1 20 
80 I FA= " L " THEN X = X - l :: Z = " LEFT " : I FX < 1 THENX= 1 : E= 1 : GOT050 : ELSE 1 20 
90 I FA= " D " THENY=Y- 1 : Z = " DOWN " : I FY< 1 THENY= 1 : E= 1 : GOT050 : ELSE 1 20 
1 00 I FA= " U " THENY=Y+ 1 : Z = " UP " : I FY )4THENY=4 : E= 1 : GOT050 : ELSE 1 20 
1 1 0 I FA= " Q " THEN 1 50ELSE50 
1 20 I F X2=XANDV2=YTHEN Z = " NO ! � ! " : E= 1 : X= X 1 : Y=Y l : GOSUB 1 60 : GOT050 : ELS 
EE=O 
1 30 S=S+ 1 : GOSUB 1 80 : GOSUB 1 60 : V=O 
1 40 FOR I = 1 T04 : FORJ= 1 T04 : V=V+PO I NT < < I - 1 1 * 20 ,  C 4-J > * 1 2 ) : NE X T : NEXT : I 
FV=OORV=-1 6THEN220ELSE50 
1 50 CLS : PRI NT@ 1 92 , " YOU QU I T ! ! " : GOT0250 
1 60 PR I NT@44 , " * * *  FL I P  * * * " ; : PR I NT«>236 , " LAST GAME = " ; H ; : PR I NT@42 
8 , " LOW SCORE = " ; L ; : PR I NT@620 , " MOVES = " ; S ; 
1 70 PR I NT@8 1 2 , " LAST MOVE = " ; Z ; : PR I NT@ 1 004 , " NOW AT : " ; CHR$ C X+64 ) 
; " , " ; Y ; : RETURN 
1 80 I FPO I NT C C X- 1 > *20 , C 4-Y > * 1 2 > =- 1 THENT=BELSET=W 
1 90 FOR I = < 4-Y > *256T0 < 5-Y > *256-64STEP64 : PR I NT@ I + < X- 1 > * 1 0 , T ; : NE X T :  
RETURN 
200 I FP= 1 THENT=WELSET=B 
2 1 0  GOT0 1 90 
220 CLS : PR I NT@256 , " YOU GOT I T  I N " S " MOVES . " : PR I NT : PR I NT " NOW • • • • • •  
II 

230 I FH=OANDL=OTHENH=S : L=S : GOT0250 
240 H=S : I FS< LTHENL=S 
250 PR I NT : PR I NT " LAST GAME : " H : PR I NT " LOW SCORE : " L : PR I NT : I NPUT " ANOT 
HER GAME C YI N > " ; AS : I FLEFTS < AS , 1 J = " Y " THEN40 
260 CLS : END 
270 CLS :: PR I NTTAB < 5 > ; " NOTES ON " FL I P ' " 
280 PR I N T " FL I P  I S  AN ANNOY I NG GAME • • •  

YOU HAVE TO CHANGE THE 1 6 "  
290 PR I NT " SQUARES TO E I THER ALL WH I TE 
OR ALL BLACK . 
THE A I M  I S  TO DO TH I S  I N  
THE LEAST NUMBER O F  MOVES . " 
300 PR I NT :: PR I NT " YOU MOVE W I TH THE KEYS : 

U - UP 
D - DOWN 
L - LEFT 
R - R I GHT " 

3 1 0  PR I NT@960 , " H I T  ANY KEY TO CONT I NU E " ;  
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320 A= I NKEY$ : I FA= " " THEN320ELSECLS : PR I NTTAB < 5 > ; " NOTES ON ' FL I P ' " 
330 PR I NT " YOU ALWAYS START I N  THE 
BOTTOM LEFT CORNER < A , 1 >  

WHENEVER YOU ENTER A NEW 
SQUARE , IT CHANGES COLOUR � "  
340 PR I NT " YOU CANNOT MOVE BACK TO A 
POS I T I ON YOU HAVE J UST COME 
FROM . I . E  R I GHT , THEN 
LEFT ' I SN ' T OK . II 

350 P R I NT : PR I NT " ENTER ' Q ' TO QU I T . " 
360 PR I NT@960 , " H I T  ANY KEY TO BEG I N " ; 
370 A= I NKEY$ : I FA= " " THEN370ELSE30 

7380 : 
7390 : 
73AO : 
73BO : 
73CO : 
73DO : 
73EO : 
73FO : 
7400 : 
74 1 0 :  
7420 : 
7430 : 
7440 : 
7450 : 
7460 : 
7470 : 
7480 : 
7490 : 
74AO : 
74BO : 
74CO : 
74DO : 
7fi-EO : 
74FO : 
7500 : 
75 1 0 :  
7520 : 
7530 : 
7540 : 
7550 : 
7560 : 
7570 : 
7580 : 
7590 : 
75AO : 

***** KEWORD L2/l 6K ml . ***** 

31 7A 73 2A 16 40 22 F7 7F F3 2 1  A1 73 22 16 40 
3E C3 2 1  AO 75 32 DF 41 22 EO 4 1  CD 28 79 C3 CC 
06 CD E3 03 B7 CA DA 7F FE 0 1  C8 FE 02 CA B8 78 
FE 03 CA D5 76 FE 04 CA 8D 75 FE 05 CA 77 75 FE 
06 CA DE 75 FE 07 CA 3B 7C FE 1 6  CA 28 79 FE 1 0  
CA A O  7 6  F E  1 1  2 0  OA AF 32 6 4  7 5  32 6 B  7 5  D3 FE 
C9 FE OE CA E7 77 FE 12 20 05 AF 32 DA 7F C9 FE 
13 20 OF 3E 05 32 64 75 3C 32 6B 75 3E FF D3 FE 

AF C9 FE 14 20 OB 3E 01 32 64 75 3C 32 6B 75 AF 
C9 FE OF 20 07 3E C9 32 DA 7F AF C9 C3 55 75 E5 
FE 61 DA 54 75 FE 7B D2 54 75 DD E5 DD 21 OC 74 
32 35 74 DD 7E OQ 2A 87 74 85 6F 30 01 24 2B 22 
87 74 21 50 74 22 16 40 AF DD E1 E1 CD 5B 75 C9 
E5 2A 87 74 23 22 87 74 7E CB 7F 28 OE CB BF 2 1  
8 9  7 4  2 2  87 7 4  2 1  A 1  7 3  2 2  1 6  4 0  E 1  C 9  00 0 4  0 8  
1 0  1 4  1 9  26 2 B  3 1  3 7  3 A  55 59 5E 63 68 6 D  7 2  79 
81 86 B1 B5 BA C1 C5 89 74 41 53 43 AS 43 4C 53 
AO 43 53 41 56 45 22 41 A2 44 4 1  54 C1 45 4C 53 
45 AO 46 4F 52 20 49 20 3D 20 3 1  20 54 4F AO 47 
4F 54 4F AO 47 4F 53 55 42 AO 49 4E 50 55 54 AO 
22 2C A2 49 4B 24 3D 49 4E 4B 45 59 24 3A 20 49 
46 20 49 4B 24 3D 22 22 20 54 48 45 4E AO 4C 45 
4E AS 4D 49 44 24 AS 4E 45 58 54 AO 50 4F 4B 45 
AO 50 45 45 4B AS 43 48 52 24 AS 52 45 54 55 52 
4E AO 53 54 52 49 4E 47 24 AS 54 48 45 4E AO 4F 
55 54 32 35 34 2C 32 35 35 20 20 20 20 �0 20 20 
20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 AO 56 41 4C AS 53 54 
52 24 AS 52 49 47 48 54 24 AS 52 4E 44 AS 4C 45 
46 54 24 AS E 1  E5 21 60 30 18 04 E5 21 90 30 F5 
C5 4C 45 3E 00 D3 FF 10 FE 45 3E 00 D3 FF 10 FE 
OD 20 EF C1 F1 E1 C9 E5 CD C9 0 1  21 17 7C CD AE 
78 2 1  1F 74 22 1D 74 AF E 1  CD 55 75 C9 E5 CD C9 
01 2 1  29 7C CD AE 78 21 55 75 22 1D 74 AF E1 C9 
3A 04 38 FE 80 28 OE FE 08 28 01 C9 C5 0 1  00 FF 

75BO : 
75CO : 
75DO : 
75EO : 
75FO : 
7600 : 
76 1 0 :  
7620 : 
7630 : 
7640 : 
7650 : 
7660 : 
7670 : 
7680 : 
7690 : 
76AO : 
76BO : 
76CO : 
76DO : 
76EO : 
76FO : 
7700 : 
77 1 0 :  
7720 : 
7730 : 
7740 : 
7750 : 
7760 : 
7770 : 
7780 : 
7790 : 
77AO : 
77BO : 
77CO : 
77DO : 
77EO : 
77FO : 
7800 : 
78 1 0 :  
7820 : 
7830 : 
7840 : 
7850 : 
7860 : 
7870 : 
7880 : 
7890 : 
78AO : 
78BO : 
78CO : 
78DO : 
78EO : 
78FO : 
7900 : 
79 1 0 :  

C D  6 0  0 0  C 1  C9 E 5  2 1  BD 7 5  2 2  E O  4 1  E 1  C D  4 9  00 
FE 4C 28 1 0  E5 C5 C5 E 1  4E 23 7E B1 28 04 C 1  E 1  
AF C9 C 1  E 1  E5 2 1  AO 7 5  2 2  E O  4 1  E 1  AF C9 E5 2 1  
F C  7 5  22 1 6  4 0  C D  C9 0 1  2 1  4 2  7 6  C D  A E  7 8  2 1  OF 
75 22 21 76 21 CO 3C 22 20 40 E1 C9 E5 CD E3 03 
B7 CA 6B 74 FE 01 28 1B FE 08 28 2A FE OD 28 1 3  
2 A  2 1  7 6  F 5  7E F E  AO 2 8  2 6  F 1  7 7  2 3  2 2  2 1  7 6  E 1  
C9 0:0 00 3 E  80 2 A  2 1  7 6  7 7  2 1  A 1  7 3  2 2  1 6  4 0  3E 
18 CD C9 01 E 1  C9 2A 21 76 2B 22 2 1  76 E1 C9 F 1  
1 8  E 7  4 6  2 E  3D 2 0  4 6  4 9  5 8  2 0  5 5  5 3  4 5  5 2  2 0  4B 
45 59 2E 20 20 20 20 54 59 50 45 20 41 4E 59 20 
54 45 58 54 20 55 50 20 54 4F 20 34 30 20 4 3  48 
52 53 2E 20 20 20 20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 54 45 52 4D 49 4E 4 1  54 45 
20 57 49 54 48 20 42 52 45 41 4B 20 4B 45 59 00 
F5 D9 CD D1 05 20 22 1E 00 21 FF 3B 01 00 40 23 
7E FE 20 38 18 FE 7B 30 18 CD 9C 03 10 F1 3E OD 
CD 9C 03 1C 7B FE 1 0  20 E3 D9 F1 AF C9 3E 2E 1 8  
E 8  3E 2 3  1 8  E 4  F 5  3 E  F F  D 3  F E  D 9  CD C9 0 1  2 1  24 
77 CD AE 78 CD 49 00 3E 04 D3 FF 21 3F 3C 3E 83 
77 DB FF 17 30 FB 06 32 10 FE 3E 05 D3 FF 06 1 0  
1 0  F E  3 E  0 6  D 3  F F  0 6  1 0  1 0  F E  3 E  0 4  D 3  F F  7 E  EE 
33 77 3A 40 38 E6 04 20 02 18 D6 D9 F1 AF D3 FF 
CD C9 0 1  C9 2A 20 2A 20 2A 20 54 4 1  50 45 20 43 
4C 4F 4E 45 20 2A 20 2A 20 2A OD 4D 4 1  4B 45 53 
20 45 58 41 43 54 20 43 4F 50 59 2E 20 52 45 5 1  
5 5  4 9  5 2  4 5  5 3  2 0  5 4  5 7  4 F  20 5 2  4 5  4 3  4 F  5 2  44 
45 52 53 20 49 4E 53 45 52 54 20 41 55 58 20 4C 
45 41 44 20 49 4E 54 4F 20 20 20 4 1  55 58 20 53 
4F 43 4B 45 54 20 4F 46 20 53 45 43 4F 4E 44 20 
52 45 43 4F 52 44 45 52 20 41 4E 44 20 53 45 54 
20 49 54 20 54 4F 20 52 45 43 4F 52 44 OD 50 52 
45 53 53 20 41 4E 59 20 4B 45 59 20 54 4F 20 53 
54 4 1  52 54 2E 20 20 3C 42 52 45 4 1  4B 3E 20 57 
48 49 4C 53 54 20 52 45 41 44 49 4E 47 20 54 4F 
20 41 42 4F 52 54 00 F5 C5 D5 E5 CD C9 01 2 1  7D 
7F CD AE 78 CD 49 00 FE 01 CA 81 78 FE 08 20 1 9  
3A D 3  7 F  F E  0 0  2 8  E D  3D 3 2  D 3  7 F  2 A  D 8  7 F  2 3  22 
D8 7F 3E 08 CD 33 00 18 DB FE 30 38 D7 FE 3A 30 
02 18 08 FE 41 38 CD FE 47 30 C9 2A D8 7F 77 CD 
33 00 2B 22 D8 7F 3A D3 7F 3C FE 04 28 05 32 D3 
7F 18 B1 21 BB 7F CD AE 78 ED 5B D4 7F CD 95 78 
32 D4 7F ED 5B D6 7F CD 95 78 32 D5 7F 2A D4 7F 
CD AF OF 21 C3 7F CD AE 78 21 D4 7F 6E 26 00 CD 
AF OF 21 CB 7F CD AE 78 21 D5 7F 6E 26 00 CD AF 
OF 2 1  D7 7F 22 D8 7F AF 32 D3 7F E 1  D 1  C 1  F 1  C3 
CC 06 C3 CC 06 7A CD A6 78 07 07 07 07 F5 7B CD 
A6 78 5F F 1  B3 C9 D6 30 FE OA D8 D6 07 C9 7E FE 
00 C8 CD 3A 03 23 1 8  F6 E5 2A 1 6  40 22 ED 78 2 1  
C D  7 8  2 2  1 6  4 0  2 1  F 1  7 8  2 2  E F  7 8  E 1  C 9  E 5  C D  E3 
03 2A EF 78 7E 23 22 EF 78 CB 7F 28 OE CB BF 2A 
ED 78 22 16 40 21 F1 78 22 EF 78 E1 C9 00 00 F 1  
7 8  46 4 F  52 20 4 9  3D 3 1  5 4  4 F  32 3A 4 F  5 5  54 32 
35 35 2C 34 3A 46 4F 52 20 5A 3D 31 54 4F 32 30 
30 30 3A 4E 45 58 54 5A 3A 43 53 41 56 45 22 58 
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7920 : 

7930 : 

7940 : 

7950 : 

7960 : 

7970 : 

7980 : 

7990 : 

79AO : 

79BO : 

79CO : 

79DO : 

79EO : 

79FO : 

7AOO : 

7A 1 0 :  

7A20 : 

7A30 : 

7A40 : 

7A50 : 

7A60 -:. 

7A70 : 

7A80 : 

7A90 : 

7AAO : 

?ABO : 

7ACO : 

?ADO : 

7AEO : 

7AFO : 

?BOO :: 

7B 1 0 :  

7B20 : 

7B30 :: 

7B40 : 

7B50 : 

7B60 : 

7B70 : 

7B80 : 

7B90 : 

7BAO :: 

7BBO : 

7BCO :: 

7BDO : 

7BEO : 

7BFO :: 

7COO : 

7C 1 0 :  

7C20 : 

7C30 : 

7C40 : 

7C50 : 

7C60 : 

7C70 : 

7C80 : 

22 3A 4E 45 58 54 49 80 E5 CD C9 0 1  2 1  34 79 CD 

AE 78 E l  C9 2A 20 2A 20 4B 45 �9 57 4F 52 44 20 

55 54 49 4C 49 54 59 20 28 56 45 52 20 3 1  2E 35 

29 20 3C 43 3E 20 46 2E 45 4C 4C 45 54 54 20 53 

45 50 54 20 31 39 �8 31 20 2A 20 2A OD 46 4F 52 

20 41 4C 4C 20 46 55 4E 43 54 49 4F 4E 53 20 50 

52 45 53 53 20 53 48 49 46 54 2D 44 4F 57 4E 20 

41 52 52 4F 57 20 3C 43 54 4C 3E 20 26 20 41 4C 

50 48 41 20 43 48 52 2E OD 4 1  3D 20 42 52 45 4 1  

4B 20 20 20 20 2 0  20 20 42 3D 20 42 20 4C 4 1  5A 

59 20 53 4 1  56 45 20 2 0  43 3D 20 43 4C 4F 4E 45 

20 20 20 20 20 20 20 20 44 3D 44 49 53 41 42 4C 

45 20 4 B  57 44 OD 45 3D 20 45 4E 41 42 4C 45 20 

4B 57 44 20 20 46 3D 20 46 49 58 20 3C 55 3E 20 

4B 45 59 20 20 47 3D 20 47 45 54 20 54 4 1  50 45 

20 20 20 20 20 4E 3D 20 4E 55 4D 42 45 52 OD 4F 

3D 20 43 55 52 53 4F 52 20 4F 46 46 20 20 50 3D 

20 50 52 49 4E 54 20 53 43 52 45 45 4E 20 5 1  3D 

20 5 1  55 49 54 20 53 4F 55 4E 44 20 20 20 52 3D 

20 43 55 52 53 4F 52 20 4F 4E OD 53 3D 20 53 2D 

38 30 20 53 4F 55 4E 44 20 20 54 3D 20 54 52 53 

20 53 4F 55 4E 44 20 20 20 20 56 3D 20 56 49 44 

45 4F 20 54 45 58 54 OD 53 48 49 46 54 20 4B 45 

59 20 57 4F 52 44 53 20 3A 2D OD 41 3D 41 53 43 

28 20 20 42 3D 20 43 4C 53 20 20 20 20 43 3D 20 

43 53 41 56 45 22 41 2 2  20 44 3D 20 44 4 1  54 4 1  

2 0  2 0  4 5  3 D  2 0  4 5  4 C  5 3  4 5  2 0  2 0  2 0  2 0  2 0  4 6  3D 

46 4F 52 49 3D 31 54 4F 20 20 20 47 3D 20 47 4F 

54 4F 20 48 3D 47 4F 53 5 5  42 20 20 20 49 3D 20 

49 4E 50 55 54 20 20 20 20 4A 3D 20 22 2C 22 20 

20 20 4B 3D 49 4 B  24 3D 49 4E 4B 4 5  59 24 20 45 

54 43 2E OD 4C 3D 20 4C 45 4E 28 20 4D 3D 20 4D 

49 44 24 28 20 20 4E 3D 2 0  4E 45 58 54 20 20 20 

20 20 4F 3D 20 50 4F 4B 4 5  20 20 50 3D 20 50 45 

45 4B 28 20 20 20 20 51 3D 20 43 48 52 24 28 20 

20 20 20 20 52 3D 20 52 45 54 55 52 4E 20 20 20 

20 20 20 20 20 20 53 3D 53 54 52 49 4E 47 24 28 

20 20 54 3D 20 54 48 45 4E 20 20 55 3D 4F 55 54 

32 35 34 2C 32 35 35 OD 56 3D 20 56 41 4C 28 20 

5 7  3D 20 53 54 52 24 28 20 20 58 3D 20 52 49 47 

48 54 24 28 20 20 59 3D 20 52 4E 44 28 20 20 5A 

3D 20 4C 4 5  46 5 4  24 28 20 OD 4C 49 53 54 3A 20 

48 4F 4C 44 20 3C 53 3E 20 54 4F 2 0  53 4C 4F 57 

2E 20 20 50 52 45 53 53 20 3C 57 3E 20 54 4F 20 

48 41 4C 54 20 53 43 52 4F 4C 4C OD 41 4E 59 20 

4B 45 59 20 46 4F 52 20 4E 45 58 54 20 4C 49 4E 

45 2E 20 3C 4C 3E 20 54 4F 20 52 45 53 55 4D 45 

20 4C 49 53 54 OD 00 4B 45 59 20 57 4F 52 44 20 

45 4E 41 42 4C 45 44 OD 00 4 B  4 5  59 57 4F 52 44 

20 44 49 53 41 42 4C 45 44 OD 00 2A F7 7F 22 1 6  

4 0  C D  C 9  0 1  2 1  E C  7 D  C D  A E  7 8  C D  4 9  0 0  F E  0 1  CA 

C7 7D FE OD 20 F4 AF CD 12 02 CD 96 02 2 1  D2 7D 

06 08 CD 35 02 77 23 10 F9 2 1  D2 7D 3E 55 BE CA 

9A 7C 3E D3 BE C2 48 70 23 BE C2 66 70 CD C9 0 1  

2 1  8 3  7 E  C D  A E  7 8  3 A  D 5  7 D  CD 3 3  0 0  3E 2 2  CD 33 

7C90 : 

7CAO : 

7CBO : 

7CCO : 

7CDO : 

7CEO ; 

7CFO : 

7DOO : 

7D 1 0 :  

7D20 : 

7D30 : 

7D40 : 

7D50 : 

7D60 : 

7D70 : 

7D80 � 

7D90 : 

7DAO : 

7DBO : 

7DCO : 

7DDO :: 

7DEO : 

7DFO : 

7EOO :: 

7E 1 0 :  

7E20 : 

7E30 :: 

7E40 : 

7E50 : 

7E60 : 

7E70 : 

7E80 : 

7E90 : 

7EAO : 

7EBO : 

7ECO : 

7EDO :: 

7EEO : 

7EFO : 

7FO O :  

7F 1 0 :  

7F20 : 

7F30 : 

7F4 0 :  

7F50 : 

7F60 : 

7F70 : 

7F80 : 

7F90 : 

7FAO :: 

7FBO : 

7FCO : 

7FDO : 

7FEO : 

7FFO :: 

00 CD F8 0 1  CD C 1  7D C3 C7 7D 2 1  D9 7D 3E 3C BE 

C2 84 7D CD 2C 02 CD 35 02 47 CD 1 4  03 22 DC 7D 

1 8  1 D  CD 2C 02 3A 40 38 E6 04 C2 84 7D CD 35 02 

FE 78 28 1 E  FE 3C 20 F5 CD 35 02 47 CD 1 4  03 85 

4F CD 35 02 23 81 4F 10 F8 CD 35 02 B9 28 D3 C3 

84 7D 2B 22 E2 7D CD 14 03 22 E8 7D CD F8 01 CD 

C9 01 21 08 7F CD AE 78 2A DC 7D 7C CD A2 7D ED 

43 DC 7D 7D CD A2 7D ED 43 DE 7D 2A E2 7D 7C CD 

A2 7D ED 43 EQ 7D 7D CD A2 7D ED 43 E4 7D 2A E8 

7D 7C CD A2 7D ED 43 E8 7D 7D CD A2 7D ED 43 EA 

7D 3E 20 32 D9 7D 2 1  D2 7D ED 5B 20 40 0 1  1C 00 

ED BO CD C i  7D C3 C7 7D CD C9 0 1  CD F8 0 1  2 1  A9 

7E CD AE 78 ED 58 20 40 01 08 00 21 D2 7D ED BO 

CD C1 7D C3 C7 7D CD F8 01 CD C9 01 21 D7 7E CD 

AE 78 ED 5B 20 40 01 07 00 21 D2 7D ED BO CD C 1  

7D C3 C7 7D CD F8 0 1  CD C 9  0 1  2 1  4E 7F CD AE 78 

2 1  D2 7D ED 58 20 40 01 07 00 ED BO CD C1 7D C3 

C7 7D 47 CB 3F CB 3F CB 3F CB 3F CD B7 7D 4F 78 

E6 OF CD B7 7D 47 C9 C6 30 FE 3A FA CO 7D C6 07 

C9 3E OD CD 33 00 C9 E5 21 A1 73 22 16 40 El C3 

cc 06 20 20 20 20 20 20 20 20 20 20 20 20 20 20 

20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 

20 20 20 20 20 20 20 20 2A 20 2A 20 2A 20 47 45 

54 20 54 41 50 4 5  20 4E 41 4D 45 20 2A 20 2A 20 

2A OD 52 45 41 44 53 20 55 4E 4B 4E 4F 57 4E 20 

54 41 50 45 20 4 1  4E 44 20 47 49 56 45 53 20 54 

59 50 45 2C 20 4E 41 4D 45 20 26 20 41 44 44 52 

45 53 53 45 53 20 20 20 20 20 20 20 20 20 20 20 

20 20 20 20 4C 4F 41 44 20 54 41 50 45 20 26 20 

50 52 4 5  53 53 20 45 4E 54 45 52 2E 20 42 52 45 

41 4B 20 57 49 4C 4C 20 41 42 4F 52 54 20 52 45 

4 1  44 00 54 41 50 45 20 49 53 20 49 4E 20 42 4 1  

53 49 43 20 46 4 F  52 4D 4 1  54 20 49 54 53 20 46 

49 4C 45 20 49 53 20 22 00 55 4E 4 B  4E 4F 57 4E 

20 48 45 41 44 45 52 20 43 4F 44 45 2E 20 54 48 

45 20 46 49 52 53 54 20 38 20 42 59 54 45 53 20 

41 52 45 3A 2D OD 00 54 48 49 53 20 49 53 20 4 1  

4 E  20 4 5  4 4  5 4  4 1  53 4 D  2 0  53 4 F  5 5  5 2  43 4 5  2 0  

48 45 4 1  44 45 52 2E 20 49 54 53 20 4 E  4 1  4D 4 5  

20 4 9  5 3  3 A  2D 20 20 00 54 48 49 53 20 49 53 2 0  

4 1  20 53 59 5 3  54 45 4 D  20 5 4  4 1  50 45 20 4 9  5 4  

53 20 4 1  44 44 52 45 53 53 45 53 20 4 1  52 45 O D  

20 4E 4 1  4D 45 20 20 20 20 20 5 3  54 4 1  52 54 20 

20 45 4E 44 20 20 20 4 5  4E 54 52 59 OD 00 4 1  2 0  

5 3  5 9  5 3  54 45 4D 20 5 4  4 1  5 0  4 5  20 42 5 5  54 20 

57 45 20 48 4 1  56 45 20 4C 4F 53 54 20 53 59 4E 

43 2E 20 4E 4 1  4D 45 20 49 53 3A OD 00 45 4E 54 

45 52 20 4 1  20 34 20 44 49 47 49 54 20 48 45 58 

20 56 4 1  4C 55 45 2E 20 20 55 53 45 20 4C 45 4 1  

4 4  49 4 E  4 7  20 5 A  4 5  5 2  4 F  5 3  2 0  4 9  4 6  2 0  4 E  4 5  

45 44 45 44 OD 48 45 58 3 D  20 00 20 20 44 45 4 3  

3D 20 00 20 20 4C 53 42 3D 20 00 20 20 4D 53 42 

3D 20 00 00 00 00 00 00 D7 7F 00 E5 2A F5 7F 2B 

7C FE 00 20 OA 2A 20 40 7E EE D3 77 21 00 03 22 

F5 7F E 1  AF C9 00 03 00 00 
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***** NEXT MONTH ' S  I SSUE ***** 

Next month ' s  i ssue wi 1 1  contai n at l east the fo 1 1  owi ng programs p l us the usua 1 features and 
arti c l es .  An ( 80 )  after a program t i t l e  i nd i cates that the program wi l l  be for TRS-80 Model 
1 /3 or System 80/Vi deo Gen i e  computers . ( Co 1 our ) i nd i cates that the program wi 1 1  be for the 
TRS-80 Col our Computer and the Hi tachi  Peach . 

** RUBIK  CUBE SOLVER L I I / 1 6K ( 80 )  ** 

Thi s program provi des step by step i nstructi ons 
for sol vi ng the Rub i k cube , that mul ti 
co 1 oured monster i n  your home that has 
dri ven everyone mad . Thi s program functi ons  
in  the  same fashi on as the vari ous books 
that are avai 1 ab 1 e on the subject , pro vi d i ng 
step by step moves for each  stage . 

** JUMBLED PLAYERS L I I / 1 6K ( 80 )  ** 

You have probably a l l seen those competi t
i ons i n  the paper , where a name i s  al l jumb l ed 
up and to wi n ,  a l l you have to do i s  unjumb l e  
the l etters . Wel l ,  thi s program does that 
for you . Just type i n  the l etters i n  any 
order and the program returns wi th the p l ayer ' s  
name . 

** RESET 32K/D i sk  ( 80 )  ** 

As requested , here i s  a program that wi l l  
reset the computer when you hol d down the 
space bar and C l ear key together , the program 
re 1 ocates i t se 1 f to hi gh  memory and protects 
i tsel f .  I t  wi l l  al so  patch i tsel f i nto 
any exi sti ng keyboard dri ver automat i cal ly .  
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** SKY D IVER  L I I / 1 6K ( 80 )  ** 

Thi s program takes you back to Worl d War 
I I and p 1 aces you i ns i de a Dakota transport 
p 1 ane . The year i s  1 942 , behi nd the enemy 
1 i nes . The co 1 d French countrysi de i s  
covered wi th snow , your mi s s i on i s  s imp ly  
to 1 and beh i nd enemy 1 i nes safely . 
You may encounter a FEW ! !  probl ems , sni pers , 
hi gh · vo 1 tage 1 i nes , forests ,  deep water 
and even your parachute mal funct i oni ng .  
I nc l ude s real i st i c graph i c s  and sound . 

** MEASUREMENTS ( Co l our ) ** 

Thi s program was primari ly desi nged to 
hel p hi gh school students wi th thei r studi es . 
I t  poses probl ems and asks questi ons on 
the fo 1 1  owi ng so 1 id fi gures : cube , rectang 1 e 
faced pri sm , rhombus faced pri sm , tri ang l e 
faced pri sm , paral l el ogram faced pri s� , 
trapesi urn faced pri sm , cyl i nder , pyrami d 
cone and sphere . A 1 1  of the above fi gures 
are di sp l ayed graphi cal ly before the questi ons 
are asked . 

** I NCOME TAX ( Co l our )  ** 

Before you know where you are , it wi l l  
be that t ime of year aga1 n ,  so be ready 
for i t  wi th thi s program wh i ch wi l l  cal cul ate 
the i �come tax payabl e  for a person who 
wou l d  normal ly  compl ete the Austral i an 
" S "  I ncome Tax return . 
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***** CASSETTE/DI SK EDITION INDEX ***** 

Th� cassette ed i ti on of MICR0-80 contai ns  al l the software l i sted each month , on cassette . 
The cassette a 1 so contai ns the source code for machi ne 1 anguage programs whi ch may not have 
been pri nted due to space  restri cti ons . A 1 1  programs are recorded twi ce . Leve 1 I programs 
can only be 1 oaded i nto a Leve 1 I TRS-80 un 1 ess the Leve 1 I i n  Leve 1 2 program from the MI CR0-
80 Software Li brary - Vo 1 . 1 i s  fi rst 1 oaded i nto your Leve 1 2 TRS-80 or System 80/Vi deo  Geni e .  
Note : System 80/Vi deo Geni e computers have had di fferent tape-counters fi tted at d i fferent t imes . 
The approxi mate start posi ti ons shown are correct for the very early System 80 wi thout the vol ume 
control or l evel meter . They are probab ly  i ncorrect for l ater machi nes . The rates for a c assette 
subscri pti on are pri nted on the i ns i de front cover of each i s sue of the magazi ne .  

The d i sk edi ti on contai ns  a l l those programs whi ch c an b e  executed from di sk , i nc l udi ng Level 
I programs . 1 eve 1 I d i sk  programs are saved i n  the NEWDOS format . Users requi re the Leve 1 
1 /CMD uti l i ty suppl i ed wi th NEWDOS+ or NEWDOS 80 versi on 1 . 0 to run them . 

S I DE 1 

READ A L INE 

FL I P  

KEYltJORD 

S I DE 2 

KEYWORD 

SPACE COMMANDER 

SPACE GALAXY 
I I  

J> z 
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SAVt: A PACirnT ON MICR0-80's DISK DKIV:E PACKAG:ES 

fOR TRS-80 MOD:EL 1 AND SYST:t:M 80 MICROCOPIPUT:EKS 

SINGLE DRIVE PACKAGE from • . .  $499 DUAL DRIVt: PACKAGE from ... $874 

Bigger volume means lower cost price, which we are passing on to you. Avoid the annoying bundle of cables, 
wires and separate boxes. M:ICR0·80 is now offering our well· proven M:PI disk drives in attractive, self-contained 
single or dual·drive cabinets complete with internal power supply. Our drive 0 and dual-drive packages also in· 
elude the appropriate version of DOSPLUS and dual·drive cable. 

The best news of all is the specially reduced package prices ... 
SAVE $23 - $107 over our already low prices! 

Choose the appropriate system from the table below: 

No. of No. of Dosplus * 
DRIV.E TYPE 

Tracks Heads 
Capacity 

Version 
Price 

DRIVE 0 
1 x MPI B51 40 1 lOOK 3.3 $499 $77.95 
1 x MPl B52 40 2 200K 3.4 $639 $97.95 
1 x MPI B92 80 2 400K 3.4 $799 $107 .95 
DRIVE 1 
1 x MPI B51 40 1 lOOK $415 $23.00 
1 x MPI B52 40 2 200K $525 $23.00 
1 x MPI B92 80 2 400K 

* Represents the saving compared with buying all the items included in the package separately 

•Drive 0 package includes one bare disk drive, self-contained single· •Drive 1 package includes one bare disk drive and self-contained 
drive cabinet/power supply as illustrated, two drive cable and the ver· single-drive cabinet/power supply as illustrated. 
sion of DOSPLUS indicated. 

If i�s a dual·drive system you need, then take advantage of our dual·drive package and 
SA VI': a further $40 on the price of two single·drive packages ... 

DRIVE TYPE 
No. of No. of 
Tracks Heads 

2 x MPI B51 40 ea 1 ea 
2 x MPI B52 40 ea 2 ea 
2 x MPI B92 80 ea 2 ea 

Dual-drive package includes two bare disk drives, self-contained dual· 
drive cabinet/power supply as illustrated, two drive cables and the 
version of Dosplus indicated. 

All disk drive components are still available separately: 

Capacity Dosplus 
Price 

Version 

2 X lOOK 3.3 $874 
2 x 200K 3.4 $1 125 
2 x 400K 3.4 

NOTE: All 40 track drives are completely compatible with 35 track 
operating systems such as TRSDOS. DOSPLUS allows you to realise an 
additional 14% capacity compared with TRSDOS. Under DOSPLUS 3.4, 
80 track drives can read 35/40 track diskettes. 

BARf DRIVES - MPI drives offer the fastest track-to-track access time (5 milliseconds) available. All drives are capable 
of operating in double density for 80% greater storage capacity . 

Price . freight Price freight 
MPI B51 40 track, single-head, lOOK $399 �!��ced Price $5.00 Self-contained, single drive cabinet/power supply $99 $5.00 
MPI B52 40 track, dual-head, 200K $449 $5.00 Self-contained, dual-drive cabinet/power supply $135 $5.00 
MPI B92 80 track, dual-head, 400K $619 $5.00 Two drive cable $39 $2.00 
Simple, wrap-around cabinet $12 $2.00 ran drive cable $49 $2.00 
Separate, dual-drive power supply $85 $8.00 DOSPLUS 3.3 $99.95 $2.00 

DOSPLUS 3.4 $149.95 $2.00 

Prices are f'OB Adelaide. Add $5.00 freight for single drive package, $10.00 for dual-drive package. Prices are in Australian dollars. 
freight is road freight anywhere in Australia. 

All items carry a 90-day parts and labour warranty. Repairs to be carried out in our Adelaide workshops. 
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LEVEL 2 ROM 

ASSEMBLY LANG UAGE TOOLKIT 
by Edwin Paay 

FOR TRS-80 MODEL 1 ,  MODEL 3 
AND SYSTEM SONIDEO GENIE 

This is a new package consisting of two invaluable components: 

• A ROM REFERENCE Manual which catalogues, describes and cross-references the 
useful and usable ROM routines which you can incorporate into your own machine 
language or BASIC programs. 

• DBUG, a machine language disassembling debugging program to speed up the 
development of your own machine language programs. DBUG is distributed on a 
cassette and may used from disk or cassette. 

Part 1 of the ROM REFERENCE manual gives detailed explanations of the processes used for 
arithmetical calculations, logical operations, data movements etc. It also describes the various for
mats used for BASIC, System and Editor/Assembly tapes. There is a special section devoted to those 
additional routines in the TRS-80 Model 3 ROM. This is the first time this information has been made 
available, anywhere. Differences between the System 80/Video Genie are also described. Part 1 is 
organised into subject specific tables so that you can quickly locate all the routines to carry out a 
given function and then choose the 'one which meets your requirements. 

Part 2 gives detailed information about each of the routines in the order in which they appear in 
the ROM. It describes their functions, explains how to use them in your own machine language 
programs and notes the effect of each on the various Z80 registers. 

Part 2 also details the contents of system RAM and shows you how to intercept BASIC routines. 
With this knowledge, you can add your own commands to BASIC, for instance, or position BASIC 
programs in high memory - the only restriction is your own imagination! 

The Appendices contain sample programmes which show you how you can use the RbM routines 
to speed up your machine language programs and reduce the amount of code you need to write. 

DBUG: Eddy Paay was not satisfied with any of the commercially available debugging programs, 
so he developed his own. DBUG: allows you to single-step through your program; has a 
disassembler which disassembles the next instruction before executing it or allows you to bypass 
execution and pass on through the program, disassembling as you go; displays/edits memory in 
Hex or ASCII; allows Register editing; has the ability to read and write System tapes and all this on 
the bottom 3 lines of your screen, thus freeing the rest of the screen for program displays. Four ver
sions of DBUG are included in the package to cope with different memory sizes . 

• 

The best news of all is the price. The complete Level 2 ROM ASSEMBLY LANGUAGE 
TOOLKIT is only: 

- Aus. S 29.95 +- S2.00 p&p 
- UK £1 8.00 + £ 1 .00 p&p 

SPECIAL OFFER TO OWNERS OF THE LEVEL II ROM REFERENCE MANUAL ... 

UPGRADE TO THIS ASSEMBLY LANGUAGE TOOKIT FOR ONLY S 1 9.951 

Send back your original Level II ROM Reference Manual plus a cheque, money order or 
Bankcard authorisation for S 1 9.95 plus S 2 .00 p&p and we will send you the new 

ASSEMBLY LANGUAGE TOOLKIT 

• 
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