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M I CR0-80 i s  an i nternat i onal  magaz i ne devoted enti rel y  to the Tandy TRS -80 mi crocomputer and the 
D i c k  Smi t h  System 80/ V i deo Geni e. It i s  avai l ab l e at the fo l l owi ng pri ces ( al l  pri ces s h own i n  
Au s.$ except for U.K. pri ces whi c h are i n  pounds Sterl i ng ) .  

1 2  months subscr i pt i on Aus. $24.00 
NZ. $36.00 ( A·i rmai l ) 
Hong Kong $46.00 ( Ai rmai l )  
U.K. £1 6.00 

S i ng l e  Copy Aus. $2.50 
N.Z. $3.50 ( Ai rmai l )  
Hong Kong $4.25 ( Ai rmai l )  
U.K. £1 .50 

Month s  programs on c assette Aus. $3.50 
N.Z. $4.00 ( Ai rmai l )  

( at present avai l ab l e from Austral i a  onl y )  
Hong Kong $4.50 ( Ai rmai l )  
U.K. $4.75 ( Ai rmai l )  

1 2  month s  subscr i pti on to  mag azi ne and c a s s ette Aus. $60.00 
N.Z. $78.00 ( Ai rmai l )  
Hong Kong $88.00 ( Ai rmai l )  
U.K. £41 .00 ( Ai rmai l )  

Spec i a l  b u l k purchase rates are a l so  avai l ab l e to  computer s hops etc. P l ease use the form i n  thi s 
i s sue to order your c opy or subscri pti on. 

The purpose of M I CR0-80 i s  to  pub l i sh s oftware and other i nformati on to hel p you get the most from 
your TRS- 80 , System 80 or V i deo Geni e and thei r peri pheral s. M I C R0 -80 i s  i n  no way connected wi th  
e i t her the  Tandy or D i c k  Smi th  organ i s at i ons. 

** WE W I LL PAY YOU TO PUBL I SH YOUR PROGRAMS ** 
Most of the  i nformati on we publ i s h i s  provi ded by our readers , to whom we p ay royal ti es. An 
app l i c at i on form contai n i ng fu l l detai l s  of how you c an u s e  your TRS-80 or System 80 to earn some 
extra i ncome i s  i nc l uded i n  every i s sue. 

** CONTENT ** · 
E ac h  month we publ i sh at l east one appl i cati on s  program i n  Level I BAS I C ,  one i n  Level I I  BAS I C  and 
one i n  D I SK BAS I C  {or di s k  c ompati b l e Level I I ) . We al so  publ i sh Uti l i ty programs i n  Level I I  
BAS I C  and Machi ne L anguage. At l east every s econd i s sue  h a s  an arti c l e  on h ardware mod i f i c ati ons 
or a construct i onal  art i c l e for a u sefu l  peri pheral . I n  addi ti on ,  we run arti c l es on programmi ng 
techn i ques both i n  Assembl y  L angu age and BAS I C  and we pri nt l etters to the Edi tor and new product 
revi ews. 

** COPYRI GHT ** 
A l l the materi al  publ i s hed i n  t h i s magaz i ne i s  under copyri g ht. Th at means t h at you mu st  not copy 
i t ,  except for your own u s e. Thi s app l i es to p hotocopyi ng t h e  magaz i ne i tse l f or maki ng cop i es  of 
programs  on tape or d i s k. 

** L I AB I L I TY ** 
The programs and other arti c l es i n  M I C R0 - 80 are publ i s hed i n  good fai th  and we do our utmost to 
ensure t h at they funct i on as  descri bed. H owever ,  no l i abi l i ty c an be  accepted for the fai l ure of 
any program or other arti c l e  to  functi on s at i sfactori l y  or for any conseq uent i a l  d amages  ari s i ng 
from thei r u s e  for any purpose wh atsoever. 
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***** ED I TOR I AL ***** 

T andy h e l d a pre s s  conference i n  Sydney recent l y ,  to wh i c h we ( and every other pub l i c at i on re
mote l y  i nterested i n  comput i ng ) were cordi a�l y  i nvi ted . U nfortunate l y ,  ai rl i ne stri kes and 
pres sure of other work kept u s  i n  Ade l ai de at the appoi nted t i me ,  so we used the tel ephone the 
next day to fi nd out what h ad h appened . The purpose of the  conference was to make some announce
ments concern i ng n ew products and new marketi ng servi ces . Obvi ously ,  Tandy Austral i a  were so  
i mpressed by our Revi ew of the  TRS-80 Mode l I I I  i n  the  1 ast i s s u e ,  t h at they h ave dec i ded to 
bri ng it i nto Austral i a , and one of the  most s i g n i fi c ant announcements at the pre s s  conference 
was the  rel ease and pri c e  of the Model  I I I . S i nce thi s has been the  subject of an expen s i ve 
adverti si n g  c ampai gn i n  t h e  dai l y  newspapers , i t  wi l l  probab l y  come as no s urpri se to most of 
our readers to hear t h at the L 2 / 1 6K Mode l  I I I  wi l l  sel l i n  Austral i a  for $1399 wh i l st the 2 
di sk dri ve , 32K model  wi th  RS232 i nterface , wi l l  s e l l for $3299. These pri ces are about 50% 
- 60% hi g her th an t hei r U . S .  counterpart s , on ly  about 25% c an be exp l ai ned by extra frei ght , 
duty , s al es t ax ,  etc . So , once agai n ,  we are treated to h i g h  mark-ups  on overseas equi pment . 

At 1 east the Tandy Corporat i on i s  i n  no d anger of bei ng accused of d umpi ng thei r goods on the 
Austral i an market . 

The h i g h  pri ces h ave g 1 addened a number of organi sati ons around the  country who h ad been poi sed 
ready to st art i mport i ng d i rectly  from the  U . S . A .  themse l ves , u n l e s s  Tandy's pri c i ng structure 
made it uneconomi c a l  to  do so . Look for some s i gn i fi c ant di scounts on Model  I I I ' s  i n  a few 
months ' t i me ,  p arti c u l ar l y  at the top end of the range where the  cost of ai rfrei g ht i s  a rel ati vel y  
smal l er proporti on o f  t h e  total  cost . 

Other announcements  concerned more customer s upport , whi c h  i s  good n ews . More computer centres 
wi l l  be opened and , where it i s  not economic al  to  do s o ,  some ordi n ary Tandy stores wi l l  be 
desi gnated as  " c omputer stores " .  They wi l l  conti nue  to s e l l the normal range of Tandy products 
but wi l l  c arry a fu l l l i n e of computers ,  peri phera l s ,  software , etc . and most i mportant l y ,  wi l l  
have s a l es  staff s pec i fi c a  l l y trai ned to  de a 1 wi th computers . ��e h ave n ever envi ed Tandy the  
task of s upport i ng thei r products whi c h  h ave s uch a wi de d i  stri but  i on .  Thi s move makes  good 
sense and shou l d  benefi t us a l l .  

One i tem not menti oned at the  conference was the rel ease or otherwi se  i n  Austral i a  of the TRS-
80 col our computer . It i s  now a l most 1 2  months  s i nce t h i s computer was rel eased i n  the U . S . A .  
I t  was descri bed t hen by Tandy pers onnel  ( who h ad v i gorou s l y  deni ed i ts very exi stence u p  to 
the l ast moment ) a s  a "stop-gap" measure whi ch , bec ause i t  h ad been desi g ned to work wi th  the 
U . S . A .  NTSC col our T . V .  system and i s  therefore �ot compat i b l e wi th the  European/Au stra l i an PAL 
system , wou l d  n ever be rel e ased i n  Austral i a .  The TRS -80 c o l our computer was ori g i n a l l y  devel oped 
to counter the T I  persona l  computer wh i c h was a f l op anyway , but h as proved qui te  popu l at i n  
the U . S . A .  So , wi l l  i t  b e  rel e ased i n  Austral i a  o r  not? Tandy i s  n ot s ayi n g  b ut , i f  you want 
one of the fi rst here , make s ure you h ave s aved enough penni es by October when our spi es te 1 1  
us  that i t  wi l l  be  rel eased . 

How wi l l  you be ab l e to u s e  a TRS -80 col our computer i n  E urope or Austral i a? We have not heard 
any whi spers s uggest i ng t h at a PAL vers i on i s  on the way , a l though t h at cou l d  be a pos s i b i l i ty .  

More l i ke l y ,  Tandy wi l l  a l so r e  1 ease i ts col  our mon i tor over here , thus  l ocki ng purchas ers 
of TRS -80 co 1 our c omputers i nto b uyi ng one of these too . There i s  an opt i on ,  however . For 
the pri ncely s um of $ 1 6 . 00 ,  a standard N ati onal  portab l e  T . V .  c an be converted to operate as 
a NTSC col our mon i tor . We know ,  we h ave a modi fi ed uni t s i tt i n g  i n  our l i vi ng room ri g ht now . 

C l oser to the  t i me ,  we wi l l  pub l i s h a how to do i t  arti c l e .  

B ack t o  more mundane matter s .  Readers wi l l  h ave not i c ed a recent tendency among st our contri butors 
to i nc l ude s ound routi nes i n  many of the  programs bei n g  s ubmi tted for pub l i cati on . Thi s i s  
commendab l e ,  a l though so  far , we h ave h ad to rely on other readers to work out modi fi c at i ons 
so  t h at these programs wi 1 1  a 1 so  g i ve sound on SYSTEM 80 • s/Vi  deo Gen i e • s t hrough the  extern a l  
cas sette port . Short l y ,  we wi l l  pub l i sh an arti c l e exp l ai ni ng how to wri te a program wh i ch 
gi ves sound on ei ther system , at the u s er ' s  opti on . The other noti ceab l e  feature of many of 
these programs i s  t he way i n  wh i ch the  mac h i ne 1 anguage sound rout i nes  are i ntegrated i n  t h e  
BAS I C  programs . I n  order t o  avoi d protecti n g  h i gh memory, authors are u s i ng a tech ni que p i oneered 
by Eddy Paay i n  the F i l e  program ( I s sue 3, �� I C R0-80 ) .  The techni que  rel i es on the known posi ti on 
of the fi rst l i ne of BAS I C  code . A l i ne 0 i s  e ntered . I t  st art s wi th an uncondi ti onal  j ump 
to a h i gher 1 i ne number and then the  rest of the 1 i ne i s  fi l l ed wi th  spaces . A 1 ater 1 i ne i n  
the program POKEs a machi n e  1 angu age program contai ned i n  DATA statement s ,  i nto these spaces 
and accesses it  as requi red v i a the  USR functi on . I t  i s  i ndeed an i ngen i ous way to avoi d l oadi ng 
a SYSTEM t ape as wel l as  the  BAS I C  t ape , or h avi ng t o  protect h i g h  memory , etc . There i s ,  h owever , 
one di s advantage which affects D i sk  u sers . The s ound routi n e  fa 1 1  s s quare l y  i n  the  DOS area 
and wi l l  not execute from Di sk  BAS I C  even i f  the n ormal  cosmet i c  c h anges of convert i ng USR to 
DEFUSR etc . are made . I n  Di s k  BAS I C , L i ne 0 start s  at 6A24H and the  POKEd rout i ne mi sses  i t  
enti re l y .  Therefore , i f  you are wri t i ng such  programs for pub l i c ati on , wou l d  you p l ease do 
one of two t h i ngs . E i ther : 

- wri te t h e  program such t h at i t  1 oak s  at the start of BAS I C  poi nters i n  system RAM 
and POKEs a rel oc at��l e machi ne l an gu age routi ne i nto  the appropri ate p l ac e ,  OR 
- at the very 1 east , provi de the source code of the mach i ne 1 angu age s ub -rout i ne 
for pub l i c ati on , s o  t h at D i s k  owners c an c hange the  ori g i n thems e l ves . 

I n  t h i s way , a l l our readers wi l l  be ab l e t o  enjoy the  real  benefi t s  of h av i ng s ound i n  t hei r 
programs . 

- 00000 -
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***** REVIEW OF SIMUTEK ONE by R.J. Stehr ***** 

After trying for some time to get a copy of this SIMUTEK offering, I finally succeeded in getting 
one of what I suspect to be a new edition. There are shortcomings but I will go into that in 
greater detail later. 

The price of the package is $17.95 and for that you get a cassette and an instruction sheet in 
a plastic bag. The cassette is supplied loose and does not have the usual flip open s�orage box. 

I find this habit unjusti fi ab 1 e and most inconvenient. It means that you have to f1 nd another 
cast off box to protect your valuable software from dirt, etc. 

The cassette i tse 1 f has a computer printed 1 abe 1 on one side only which announces that the tape 
is •siMUTEK PACKAGE ONE•; that it is copyright to Simutek and that there are copies (?) both sides. 

Looking at the instruction sheet we find that there are five programs on the tape comprising: 
Graphic Trek 2000; Invasion Worg; Space Target; Saucers and finally, Star Wars. 

Generally, liberal use is made of the CHR$(23) command for titles etc. It could be quite effective 
on a TRS-SO but has the effect of showing the letters normal size, but double spaced, on a System
SO. Four of the programs make good use of the graphics ability of the •so and a lot of imagination 
has been put into the visual effects. 

SPACE TARGET 

In Space Target the p 1 ayer is required to 1 aunch mi ssi 1 es from the ground to shoot down aircraft 
flying overhead. If he is successful, the aircraft wi 11 crash and the pi 1 ot will parachute out. 

You can earn extra points for shooting down the pi lot too!! I •m sure that must teach the kids 
something useful for later life. You are allowed 30 missiles with which to wreak as much havoc 
as possible. 

GRAPHIC TREK 2000 

The old familiar Star Trek complete with stars, star bases and the dreaded 1Klingons11• This 
version has more to offer the p 1 ayer than most, and I suspect that most of the other versi ens 
may have been based on this one ori gina lly. There are no i nstructi ens in the program, instead 
they occupy one and a half pages of the instruction sheet. Just as well too, because of the com
plexity of the game you will need them beside you while you play. 

INVASION WORG 

You have been e 1 ected Genera 1-i n-Command of the Earth • s forces and must use the assorted arsena 1 
to repel the enemy invasion of Earth, Luna, Mars, Venus, etc. Another complex game for the 
1Thinkers•. Comprehensive rules are contained in the program with a brief resume in the instruction 
leaflet. 

SAUCERS AND STAR WARS 

I have put these together because they are very similar. Both have the p 1 ayer 1 ooki ng through 
the windscreen of a •fighter• with a manoevrable •gun sight• to aim at the attacking enemy air
craft. The idea is to align the sight on the enemy and shoot them down. Star Wars goes a little 
further in that once you have disposed of a respectab 1 e number of ordinary aircraft, you get to 
have a crack at the evil •Darth Vader• himself. He is a particularly elusive target and worth 
big points. The fi na 1 e comes with the opportunity to drop a torpedo down the exhaust port of 
the Death Star. 

I found the quality control of the product to be somewhat lax, really. The tape itself is ex�el
lent and loads beautifull y at the volume setting I always use (about half). However, in Invasion 
Worg, I have found two errors in the program i tse 1 f. One is an UL Error in 1 i ne 4010 when the 
command GOTOl te 11 s the • 80 to go to a 1 i ne that does not exist; and the other an SN Error in 
line 1420 with two consecutive commas. 

My only other complaint concerns the lack of identification of the programs. They are not marked 
on the instruction sheet· in the order they appear on the tape, nor is there any indication of 
where any of the programs start; so the first time you load each of them, log the counter reading 
for future reference. 

A 11 in a 11, I think that if you are after a space program package to add to your 1 i brary, then 
this one would be very hard to beat and worthy of serious consideration. 

- 00000000 -
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***** FOR DISK BEGINNERS - UPGRADING LEVEL II PROGRAMS FOR DISK USE ***** 
by Bruce H. Bussenschutt 

Some of us have decid�d that tape input/output is fine, but a bit slow, and we've gone the whole 
way and bought a disk unit. We • ve even survived the shock of having to buy an interface and 
extra RAM as well. Joy of joys, our programs load and save in seconds! 

But what • s this? Some of our Level II BASIC programs come up with SYNTAX ERROR IN LINE xxx 
when run on disk!! Eventually, we find that this happens with those BASIC programs which have 
a machine language subroutine POKEd into memory. 

We discover that those programs have statement that perhaps 1 ook 1 ike these, and the error is 
in line 120 or 130; 

100 MS=INT(30000/356) 
110 LSe30000-MS*256 
120 POKE 16526, LS 
130 POKE 16527, MS 

The c 1 ue, of course, is in 1 i nes 120 and 130. Whenever you see the numbers 16526 and 16527 
in POKEs in a program, these are Level II pointers to the location of the machine language program, 
and they don't work in Disk Basic. The values after those locations give the commencing point 
of the machine language routine. MS is the Most Significant byte & LS is the Least Significant 
byte - in decimal equivalent of the hexidecimal value (it's simpler than it sounds). 

- To convert this to Disk BASIC: 

(a) delete the POKE statements and the LS or MS calculations associated with them (if any). 

(b) substitute the DISK alternative method, which is to define-the-user subroutine entry point 
using DEFSRn. If you are converting from Level II, use DEFUSRO to be consistent. (If you 
are defining one of several disk subroutines, n can be any number from 0 to 9 inclusive). 
The other half of the DEFUSRO statement specifies the machine 1 anguage 1 ocati on. However, 
here the plot thickens a bit. Instead of using decimal numbers as the Level II POKE state
ments did, we now go back to using hexadecimal numbers and indicate that they are hex numbers 
by using the &H prefix. Our previous example location (dec.) was 30000. In hex this becomes 
7530H, so the substituted statement is DEFUSRO=H7530. 
If you want to try an advanced calculation, MS from previously should have a decimal value 
equal to 75 hex and LS's decimal value should be equal to 30 hex. (DOS manual page 7-14). 

(c) the USR statement in Level II is of the form X=USR(O). This is just a little different 
in Disk Basic although often the existing form will work. Edit the line to insert another 
0 so that it reads X=URSO(O). (Compare page 8-7f of Level II manual with page 7-20H of 
Disk manual). 

That's all there is to this conversion. If you want a simple how-to-do-it formula, it probably 
could look like this: 

(i) Locate the POKE statements containing locations 16526 and 16527. 

(ii) Note the decimal numbers after these. 

(iii) Write down the decimal number after 16527 first, followed by the one after 16526. 

( i v) Convert each number to its hexadeci rna 1 equi va 1 ent, and write these down in the same 
order as (iii) above. 

(v) Delete the POKE statements completely from the program. 

(vi) Substitute them with the statement DEFUSRO=&Hxxyy where xx and yy represent the hex. 
numbers from (iv) 

(vii) Locate all the statements containing the command USR. 
form X=USRTO). 

They wi 11 probably be of the 

(viii) Add an extra 0 between the USR and (0), so that it reads X=USRO(O). 

(ix) Save your edited program, then RUN it. It should now work very nicely on disk. 

***** 

- 000000 -

REVIEW OF 11DUNJONQUEST" PROGRAM by Bob Sykes. ***** 

There are now several 110unjonquest 11 programs avail ab 1 e locally - this review concerns 11He llfi re 
Warri or1'. I purchased my copy from Computer land in Grenfe 11 Street, where others in the series 
were in stock. 

The package contains the tape, loading instructions, two instruction sheets (one for quick scoring, 
another for game commands) and a very necessary 64 page booklet . . • . .  and one more item, which I 
found quite annoying - an erratum s 1 i p containing corrections for the Dunjonquest program (which 
has to be loaded then corrected, then 11C SAVE 0 11 on another tape!!). This is a continuing source 
of i rri tati on, because during the game one has to change the tape whenever the instruction 11FLI P 
TAPE, REWIND, PRESS • PLAY • AND ENTER 11 appears. Why pre-production corrections caul d not have 
been made is difficult to comprehend! 
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Now for the game . . . . .  . 
Those of you who are familiar with the game of II Dungeons and Dragons 11 should quickly fee 1 at home 
- the major difference is that only one character can enter the dungeon in this computer game, 
compared to the many characters in 0 & D. 

For players not familiar with D & D you MUST spend time reading the booklet (and quite a well 
written booklet it is)! Even D & D experts should give some time to reading here, since there 
are significant variations from the board game. 

11Hellfire Warrior11 commences at dungeon level 5 (the previous four levels being covered in earlier 
Dunjonquest games, e. g. 11The Temple of Apshai11). Upon first entering the Innkeeper side of the 
cassette, one has to establish the character1s attributes, i. e. Intelligence, Intuition, Ego, 
Strength, Constitution and amount of money. On the first game or two, the Innkeeper will do 
this randomly for you - after you gain experience at the game, you may enter these attributes 
yourself (please try to resist the temptation to cheat - it does spoil the game)! 

Then the character may visit in turn, the Armory, Apothecary and Magic Shoppe (the choice being 
yours by answering Yea or Nay to the Innkeeper1S questions). Thus, suitably attired for the fray 
(wait for the data files to be completed) you may enter the dungeon . . . . .  (FLIP TAPE, REWIND, PRESS 
1PLAY1 AND ENTER). Personally I find the bargaining with the three personages in the shops almost 
as entertaining as the journey through the dungeon, a 1 though after a few times the limits are 
certainly clear. 

You may enter dungeon l eve 1 5 to 8 - on your first attempts (yes, p 1 ural, because the sever a 1 
beasties WILL kill you) you are really learning the techniques of the game. On the screen a large
scale map of a portion of the dungeon appears, with your character1s position clearly evident. 

On the right hand side of the screen is a continually updated scorecard - watch it for fatigue, 
wounds, treasure etc. With the various weapons you have purchased, and your own skill, you aim 
to accumulate as much treasure as possible, and get out of the dungeon with it. 

If you can avoid being killed, your character will gain experience, and so the various attributes 
wi 11 alter. By negotiating with the Innkeeper (a hard bargainer) your treasures are converted 
to cash, and so more potent weapons and magic become available to you. 

Your ultimate aim is to rescue Brynhild, the warrior maiden trapped on level 8, 11The Plains of 
Hell11• 

If you have a l6K cassette version, keep penci 1 and paper with you to jot down the attributes 
and treasure of your character (the disk version allows you to save all of this on disk). 

Severa 1 peop 1 e have p 1 ayed the game on my TRS-80, and a 11 have enjoyed it (from my 13 year old 
son, to a very experienced Dungeons and Dragons Dungeon Master) - a 11 that is required is time 
(which really flies - a 6 to 8 hours sitting is not unusual). Of course, it doesn1t make for 
brilliant conversation, but I have found this game to be a whole lot of fun! 

Each game is different, because you choose the site of action, and whether to fight or run! And 
as your character increases his/her potency, the journeys into the lower levels of the dungeon 
become more entertaining (and time consuming}. 

To sum up - a real break from the various space-war games, not played on an x by y grid. It in
volves imagination and skill. Real value! 
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***** MORE ABOUT SYSMON *****by R.J. Stehr. 

This article is intended for those who are not too sure of their way around ma.chine language. 
�1ore specifically, it is intended to explain how to change from BMON to SYSCOPY and back ag�in 

if the two programs have been integrated into one as described in December 80, MICR0-80. Assum1 ng 
firstly that you have combined the two programs and have called the result 1 SYSMON1, and secondly, 
that the programs are a 11 working the way they should, you may proceed as fo 11 O\'IS: 

Switch on and answer the prompt-READY? with 28860 (enter) 
Type and enter SYSTEM 
Type and enter SYSNON 
When it is loaded, and in response to *? type and enter /28944 to send the program to SYSCOPY 
and /31641 to send the program to Bt�ON. 
So far so good. It shoul dn 1 t be anything you haven 1 t done a thousand times before. Here comes 
the good part: 

To go from BMON to SYSCOPY type G for Goto Hex Location. 
In response to Hex Address enter 7110 
In response to the first *? type and enter /28944 
In response to the second *? type and enter the name of the program in which you are i�tereste�. 

You will then find that it wi 11 1 oad the program and give the Start End and Entr� po1 nts as 1 t 
is supposed to. At the end of that routine you will find that it will give the fam1 l1 ar *? prompt 
again ready for you to enter another program; if you enter /31641 it will return you to the BMON 
program. 

That about covers it. Any in-between stages are merely adaptations of the above. So if you start 
on the opposite program to the one I did then carry on from the appropriate place above. 

- 00000000 -



ISSUE 16 (MARCH 1981) f�ICR0-80 PAGE 6 

***** READERS' REQUESTS ***** 

This column is a regular feature of MICR0-80. In it, we list all those articles, programs, etc. 
requested by our readers. We invite contributions from Readers to satisfy these requests and will, 
of course, pay a publication fee for all articles, programs etc. printed. As. a guide, we will pay 
a minimum publication fee of $10 for any article or review published. In the case of software 
reviews, we will aim to pay in accordance with the value of the program, up to a maximum of $25. 
So, if you write a good review which we publish and the usual selling price of the program in 
Australia is $19. 95, then we would pay you $20. In that way, the successful reviewer will get the 
program he reviews, free. (Make sure you include the selling price in your review). 
Unfortunately, we cannot afford that policy on hardware(!) so we will pay in accordance with the 
merits of the review - generally of the order of $25. Submission of a review for publication 
automatically means that you are prepared to accept the figure we decide to pay you and no 
correspondence will be entered into. Payment wi 11 be made within 30 days of pub 1 i cation. 

** ARTICLES ** 
- File handling on the '80 

Description of the functions performed by the Expansion Interface 
Reviews of '80 compatible printers 
Reviews of commercially available software (including that produced by us!) 
Reviews of commercially available hardware 

* How to SAVE onto Disk, programs such as Analogue clock and Touchtype 
* A  master index to the appropriate sections in the Tandy Manuals in Level I, Level II, DOS etc. 

Comparative reviews of disk drives 
How to convert a Level I program to Level II 
A simple guide to using Level I Arrays 

* Review of Dunjonquest program 
An explanation of how to make fu]l use of USR, PEEK and POKE statements 
Discussion of the various electric fields produced by the keyboard, tape recorder, monitor disk 
drives etc. , how to measure them, how important they are and how to combat them 

** SOFTWARE ** 
* A  m. l. program to enable the break key to work like RESET when using an expansion interface 

Stock market program 
* Horse racing system 

"Files" program modified for 48K system 
Morse code decoder 
Sub-routine Forum 
Program to "SET" non-graphical symbols 
A new STAR-TREK game 
Conversational programs (like Eliza) 
3D programs (such as a maze seen from the inside) 
Program to scroll a Level II listing, one line at a time 
Modification to SCRIPSIT which will enable it to output to the SYSTEM 80 printer port 
Double Precision Trig, Log and Exponential machine language routines 

** HARDWARE ** 
- Interfacing the '80 to external hardware 

Review on the performance of line filters 
Real Time clock 

* Radio Teletype/Morse interfacing 
RFI (Radio Frequency Interference) suppression 
Interface for a Teletype printer 

Note:- An * denotes that we already have some suitable material on hand for this topic. 
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Daisy Wheel Typewriter/Printer 
MICRO-SO has converted the new OLIVETTI ET -121 DAISY WHEEL typewriter 
to work with the TRS-SO and SYSTEM SO or any other microcomputer 
with a Centronics parallel port (RS 232 serial interface available 
shortly). The ET-121 typewriter is renowned for its high quality, 
fast speed (17 c.p.s.), quietness and reliability . . MICRO-so. is 
renowned for its knowledge of the TRS-SO/SYSTEM SO and 1ts sens1ble 
pricing policy. Together, we have produced a dual-purpose machine:
an attractive, modern, correcting typewriter which doub 1 es as a 
correspondence quality Daisy-wheel printer when used with your 
mi ere-computer. 

How good is it? - This part of our advertisement was typeset using 
an ET-121 driven by a TRS-SO. Write and ask for full details. 
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PERCOM OS-80 DISK OPERATING SYSTEM - Reviewed by Michael Cooper 

The Percom Disk Operating System OS-80 is a memory efficient, high speed program which 
extends Level 2 BASIC to permit Disk Drive control. The DOS occupies 7K of low user RAM 
and oro vi des a 11 the necessary commands to enab 1 e the user to write programs using Disk 
BASIC. Due to its small size OS-80 enables a 16K single disk system to be both viable 
and useful. 

To compact the DOS as much as possible it contains no file handling routines or directory 
track. Instead a type of disk mapping is used. This technique enables the user to specify 
the drive (0 - 3) and sector (0 - 399 on a 40 track drive) as a 5 digit integer. The first 
digit specifies the drive, the next digit is always 0 and the last three digits specify 
the sector. For ex amp 1 e, if you wished to save a BASIC program to Disk Drive 1, starting 
at sector 125, the command would be SAVE 10125. The OS-80 system would then save the program 
and finally display the number of the last sector used. To load the same �rogram into 
your 11 8011 you command LOAD 10125 ( , R). This v-muld cause the loading of the BASIC program 
stored on the disk in Drive 1, starting at sector 125. The (,R) is optional, but if included 
causes the program to be 1 oaded then RUN. The OS-80 system a 1 so includes a MERGE command 
to allow a program on disk to be merged with one in memory. 

The OS-80 has a number of system commands, a 11 using the CMD verb to perform the various 
functions. 

CMD11F11 , D  is used to format the disk in drive D. 
CM.D11 M11 , D dumps a core image of DOS onto drive D, sectors 0 - 19. 
CMD11 K11 , D  combines the above two commands. 
CMD11H" , A$ allows the user to input a text string of up to 128 characters, which 
appears during the booting of DOS. 
CMD"K",A$ allows for a chaining mode, so that BASIC programs can be loaded and 
executed from the boot. 

OS-80 a 1 so has 3 disk I/0 statements to enab 1 e the processing of data stored on disk. 
GET reads the specified disk sector either into a buffer or into a string variable depending 
on the command syntax, whi 1st PUT writes either a string vari ab 1 e or the contents of a 
buffer to the specified sector. For ex amp 1 e, PUT 25 ,A$ \'Ji 11 save the contents of A$ to 
sector 25 on drive 0 (please note that users v·lith a single drive only have to specify the 
sector). GET #1, IX% wi 11 read the sector and drive specified by the va 1 ue of vari ab 1 e 
I X%, into I /0 buffer number one. Un 1 ike TRS-DOS the number of buffers is fixed at 4. 
However I have never needed to use any more than that in the most camp 1 ex program. Having 
got the data into buffer 1, the user can FIELD it up into records as in TRS-DOS Disk BASIC. 

By using the DOS Vector Table in ROM, the OS-80 system links into Level 2 and implements 
most of the TRS-DOS Disk Basic conversion and placement functions, usually with identical 
syntax. Inc 1 uded are LSET, RSET, MKI $, MKS$, �1KD$, CVI, CVS, CVD, I NSTR, MID$, DEF FN, 
DEFUSER and LINEINPUT. 

Hexadeci rna 1 constants can a 1 so be used for a 11 arguments, but not Oct a 1 . OS-80 a 11 ows 
the user to easily tai 1 or the DOS to the system requirements. To change the number of 
tracks OS-80 wi 11 process, just POKE the number into 1 ocati on 17554. To change the track 
to track stepping time, POKE the value into 17556. The OS-80 system disk supplied is set 
for Pertec drives as supplied by Dick Smith (40 tracks with 20 millisecond steps). 

I would recommend OS-80 for both beginners to disks and the seasoned programmer as it offers 
both simplicity and versatility. The system disk is supplied with utility programs to 
perform simple file handling, a progr·am of disk utilities such as FOm·1AT, BACKUP, COPY, 
FREE, VERIFY, DUnP and ERASE and a program called "The 5 1/4 inch notebook" \vhich is a 
simple data manager. Unfortunately, disks are not compatible with those made under TRS
DOS as OS-80 has no Directory track but except for minor syntax variations, most TRS-DOS 
Disk Basic programs wi 11 run under OS-80. The reward for users converting TRS-DOS Disk 
BASIC programs is faster disk I/0 and no potential for disks with "zapped and unusable" 
directories. The major job in the conversion is the removal of all the OPEN and CLOSE 
verbs and modification of file record logic to encompass OS-80 sector read/writes. 

If you haven • t a copy of OS-80 then I strongly urge you to buy one and use it. You wi 11 
find it faster than either TRS-DOS or NEWDOS-80 and for the novice, much simpler to use. 

The only drawback it suffers is its limitation to BASIC program and data storage, but 
at the price, it is one of the true software bargains. 

- 0000000000 -

***** WHY WASN'T I TOLD? by Noel Rossiter ***** 

An article in ETI for April 1981 entitled "Uncovering the Z80" does, in fact, uncover some sur
prising news regarding the Z80 micro, and gives details of a BASIC program by means of which you 
can test your ovm machine. The news is that most, if not a 11, machines have access to a number 
of further machine language instructions which make the machine even more versatile than we thought. 



ISSUE 16 (MARCH 1981) mCR0-80 PAGE 8 

In particul ar, it is possible to regard the two index registers, IX and IY, not only as index 
registers but each can be used as a pair of independent 8-bit registers capable of being separately 
addressed. For convenience, l et us call the upper 8 bits of the IX register the HX register, 
and the lower 8 bits the LX register; in similar manner, the IY register can be divided into the 
HY and LY registers. 

Now, if I want to 1 oad the H register with hex 23, I use the machine language hex codes 26 23; 
if I want to load the same code into the HX register, I prefix the code with hex DO giving DO 
26 23 (source code LD HX,23H). The prefix for the HY register is FD, so that FD 26 23 loads the 
hex code 23 into the HY register corresponding to the source code LD HY,23H if such a source code 
existed. 

These are about all the rules you have to knO\'/. To operate on the HX or LX reg·isters, find the 
code for the corresponding operation on the H or L reqi ster, as the case may be, and prefix it 
with the group DO. To operate on the HY or L Y registe-rs use the H or L operation code prefixed 
by FD. There are four codes where the prefixes have a slightly different effect. Thus: 

64 is LD H,H but DD 64 is LD HX,HX and FD 64 is LD HY,HY 
65 LD H,L DO 65 CD HX,LX FD 65 LD HY,LY 
6C LD L,H DO 6C LD LX,HX FD 6C LD LY,HY 
60 LD L,L DO 60 LD LX,LX FD 60 LD LY,LY 

You can thus load any of registers A,B,C,D or E from HX,LX,HY, and LY and vice versa. You can 
load HX from LX and HY from LY and vice versa; what you can't do is to load H or L registers to 
or from the four half index registers, or to cross load from half the I X register to half the 
IY register (or vice versa) directl y. 

Apart from loading, you can INC, DEC, ADD, SUB, ADC, SBC, XOR, AND, OR and CP each half of the 
index registers. 

That is as far as the article in ETI goes, but as I have an excellent machine language training 
program which displ ays al l the registers in both binary and hex, and accepts machine language 
codes to operate on them, I have been abl e to test all the above on my machine and verify that 
the operations happen in fact. In addition, I have been able to investigate the effect of using 
the prefixes in front of the group of codes that start with CB; this is slightly more complex. 

To begin v1i th, the prefixed codes do not address the half registers or even the index registers 
themse 1 ves; rather the operation is performed on the contents of the address being pointed to 
by the register. This is consistent with the published codes, where it will be seen that CB 06 
is RLC (HL) and DO CB 00 06 is RLC (IX+)). This gives the general format for the prefixed codes 
compared with the ori gina 1 - if the ori gina 1 code. is CB yy then the format of the prefixed code 
is DO (or FD) CB xx yy where xx is the indexing displacement of the addressed location from the 
address being pointed to by the index register. 

The CB codes form a number of groups. At the top are the SET group (CB CO to CB FF). CB CO is 
SET O,B - SET bit 0 of the number in the B register. The corresponding prefixed code for the 
IX register is DO CB xx CO, which has the effect of SET 0, (IX+xx) foll owed by LD B, (IX+xx) � .2. 
bit 0 of the number stored at (IX+xx) is set, and the changed number l oaded into register B (of 
course it is also still stored at the original address). 

The same app 1 i es to the RES group from CB 80 to CB BF. The code CB SA (RES 1, D) becomes, for 
example, FD CB xx 8A and has the effect of RES l,(IY+xx) followed �Y LD D,(IY+xx). 

The next group, (BIT) from CB 40 to CB 7F are different. So far as I can see, DD C3 xx 40 has 
no different effect to DO CB xx 46 which is the published source code for BIT O,(IX+xx). Similarly, 
throughout the group and I can • t see any advantage here with the unpub 1 i shed codes that can • t 
be obtained just as readily with a published code. 

The group from CB 00 to CB 3F, which cover the RLC, RRC, RL, RR, SLA, SRA and SRL operations behave 
like the SET and RES groups. Thus, CB 01 is RLC B - DD CB xx 01 is equivalent to RLC (IX+xx) 
followed by LD B,(IX+xx). 

Incidentally, a 1 though I have used pseudo source codes 1 ike LD HY, HX above, this is purely as 
an aid to explanation; don't try to feed them to your assembler, as I haven't found an assembler 
v1hich will support them. If you want to incorporate one of the unpublished instructions in your 
assembly language program, the best way I have found is to use DEFW instructions. 

Well, there it is. It seems that apart from the 696 possible source codes that have been published, 
there are, in fact, at 1 east another 414 usab 1 e codes avail ab 1 e to the machine 1 anguage programmer. 

Quite a number of these are potentially useful, and in some applications the extra four 8-bit 
registers made available by the use of the codes would be a boon. I can only repeat the title 
of this article - why wasn't I told? It may be, of course, that these codes, or some of them, 
are not factory tested and cannot therefore be relied on as being available in any particular 
chip. However, with a little iniJenuity, the user can confirm whether they exist in his machine, 
and use them in good health. 

- 000000 -
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***** ' 80 USERS ' GROUPS ***** 

The fol l owi ng i s  a l i st of ' 80 Users ' Groups . I f  you h ave a group t h at i s  not i ncl uded here , p l ease 
l et u s  know about it  so  t h at we can publ i s h deta i l s .  Owners of System ' 80 s  are we l come at a l l the 
groups . 

** AUSTRAL I A  ** 

BRI SBANE : Contact : Mr . L ance L awe s , 
Tel : Home ( 07 ) 396 2998 

Bus . ( 07 ) 268 1 1 9 1  Ext . 1 5  
MEETI NGS 1 st Sunday of the  month at 2 p . m .  at 2 1  Rodney St . L i ndum , 4 1 78 .  

MELBOURNE : NORTHERN AND WESTERN SUBURBS 

Contact : Mr . Dav i d Coupe ( 03 ) 370 9590 

MEETI NGS : C . P . M .  D at a  Systems , 284 U n i on Road , Moonee Pond s . 
A l ternate Thursdays at 7 p . m .  

EASTERN SUBURBS - 1 

Contact : Mr . Joh n  F l etcher , 89 0677 bet . 9 - 4 . 

EASTERN SUBURBS - 2 
MEETI NGS : 3rd Wednesday of t he month , Ki n g swood C o l l eg e , 355 Stat i on St . Box H i l l .  

F RANKSTON : PEN I NSULAR GROUP 
( V i c . ) MEETI NGS : 2nd Tues . of the  month ( except Jan . )  

Contact : M . G .  Thompson ( 03 ) 772 2674 

GEELONG : 

DARWI N :  

ADELA I D E : 

CANBERRA : 

** U N I TE D  K I NGDOM ** 

NEWCASTLE : 

** NEW ZEALAND ** 

AUCKLAND : 

GEELONG C OMPUTER CLUB 
MEETI NGS : 2nd Tues . of the month at TYBAR Engi neeri n g , H ampton St . Newtown . 
Contact : The Geel on g  C omputer C l ub ,  

P . O .  Box 6 ,  Gee l ong , 3220 . 

Contact : Tony D omi g an , P . O .  Box 39086 , 
Wi n n e l l i e ,  N . T .  5789 . 

Contact : Rod Stevenson, 51 5241 bet . 9-4 . 36 Sturt Street , Ade l ai de . 5000 . 

Contact : B i l l  C u s h i ng , 1 0  Urambi V i l l age , K ambah ACT . 2902 ( PH .  3 1  6399 ) . 
MEETI NGS : 3rd Thursday of e ach month at 7 . 30 p . m .  i n :  

Urambi  V i l l age  Commun i ty C entre , Croz i er C i rcui t ,  Kamb ah . 

N at i ona l  U sers Group i n  U . K .  
Bri an P ai n ,  4 0  H i gh Street , Stoney Stratford , Mi l ton , Keynes . 

Level  1 User  Group , 
Secretary : Mr . N .  Rushton , 1 23 Roughwood Dr . Northwood , Ki rkby ,  Merseysi de , 

L33 9UG . 

Contact : John Stephen Bone 0632 770036 
NPCS ( Newcast l e  Personal  Computer Soci ety ) 

Contact : Ron Feasy 799 366 ( Bu s . ) 469 455 ( Pri v . ) 
MEETI NGS : 1 st Tuesday of each mont h , 7 . 30 p . m .  at : 

NZ S o l enoi d C o . Ltd . , 
28 K a l mi a Street , 
E l l er s l i e ,  Auck l and . 

- 000000000 -

** FROM OUR LEVEL I E D I TOR , Mi ch ae l  Svensdotter : 

I f  a PROM i s  a programmab l e  read o n l y  memory , wh at i s  a PRAM? 

An swer n ext mont h . 
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***� �ARKET PLACE **�** 

PAGE l 0 

Market p 1 ace is avai i db.! e to any ��eilder I!'Jho has hardwo.re to dispose of. An entry costs nothing 
- you pay MICR0-80 $5. 00 ol� 5% commi:;s·i�;r,, whichever ·:s the n�=ater - uo to a max1mum of $30, 
after the goOdS are SOld. TflP. r.::cmni1SSiOr :IS C.:ilCulated Or. J'0Ur advertised pl�lC.e. 

KTM-� KEYBOARD UNIT i� good ord2r $235. 00 

·"'**�"'******' 

AXIOM SERIAL THERMAL PRINTER w�th 
8 rolls of paper and TRS-232 int2rface 

S�STEM-BU, LEVEL II 16K MEMORY, 
GA�ES, CASSETTES, BOOKS AND MANUALS, brand new 

SYSTEM-80 L2/16K with full documentation. 
approx. 40 blank cassettes (data), bcoks � 
magazines, and programs (mostly games) 
includin� EDTASM PLUS and Adventure No.9. 

TRS-80 MODEL l Level II 4K excellent condition. 
CatalJgue price $879. Sell with manuals and 
programs 

$400. 00 

$6nO.OCl 

$720. 0J c.n.a. 

$750. 00 
********** 

Radio Shack QUICK PRINTER: 150 LPM on 4. 7511 
wide aluminised paper. Software selectable 
80, 40 or 20 characters per line. Upper-case 
with full descenders. Automatic underlining. 
Seldom used and in excellent working order. 
Catalogue price $699. Will sell for: 

SYSTEM-80 L2/16K with over $100 in programs, 
including BMON, RPN Calc, Sargon 3. 5 Chess, 
Space Invaders, 70 Maths/Finance Programs. 
Excellent condition 

SERIAL PRINTER INTERFACE 

SYSTEM-80 Level 2 l6K with input level 
indicator, right arrow and clear keys, I/P 
changeover switch plus Emerson cassette 
recorder for external input, p 1 us 12" BW T. V. 
monitor with video I/P conversion, plus 13 
months of MICR0-80 issues and cassettes, 
plus 10 Scotch computer cassettes 

$400.00 

********** 

$680. 00 

$ 40. 00 

********** 

$700. 00 the lot 

***** MICRO-BUGS ***** 

Mr. A.R. Hall, 
c/o Post Office, 
Southbrook, 
Qld. 4352. 

Mr. T. Domigan 
P.O. Box 390986, 
Winnellie, 
N. T. 5789. 

l�r. �·L Gosbee, 
�h. (C2) 88-4468 

rft.r. R. Glucz, 
i/1707 Dandenona Rd 
Oakleigh,VIC. 3l66 
Fh. (03)543 3302 AH. 

James Grigg 

Ph. (052) 78 5056. 

K. Cook, 
P. O. Box 931, 
GOVE, N.T. 5797. 

G. Hobbes, 
42 Nareen Parade, 
NARABEEN, NSW. 2101 
Ph. (02) 913 2264 

Mr. B. Cameron, 
15 George Street, 
PENNANT HILLS, 
N. S. W. 2120. 

In which we correct those errors which seem to creep in, no matter how careful we are. 

SEA WOLF - Issue 15 Page 16. This program contains a machine language sound routine POKEd into 
Line 0 when the program first RUNs. Unfortunately, we omitted to tell you in the text to leave 
room for the m/1 routine when you type in Line 0. The correct sequence is to type: -

0 GOTOlO: 

then fill the rest of the line with spaces until the cursor will move no further. If you LIST the 
program after it has RUN Line 0 will contain meaningless statements. This is normal as these are 
the tokens etc. which correspond to the machine language code which now resides there. If you do 
not leave room for this code, thr program will POKE its m/1 routine over BASIC code, thus 
destroying itself. 

- 0000000000 -
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***** BAS I C  MEMORY DUMPER L I I /4K ( C )  Ken S h i l l i to ***** 

BAS I C  Memory D umper may be u sed to convert SYSTEM to C LOAD t apes , among st other t h i ng s . 

When a program makes extens i ve use  of graph i cs or n umber crunch i ng ,  i t  i s  often desi  rab 1 e to 
u s e  machi ne code . Now whi l st machi ne code i s  very u sefu l for s uch purposes , i t  i s  very l abor i ou s , 
i neffi ci ent at i nteract i n g  wi th  t h e  u ser and d i ff i cu l t  to customi ze . Moreover , SYSTEM t apes 
are s ai d  to be  l es s  rel i ab l e t h an C LOAD t ape s . A common compromi se  sol uti on i s  to create DATA 
st atements i n  a BAS I C  program whi ch are POKED i nto memory creat i n g  a mach i n e  code area t h at 
may be cal l ed wi th  USR st atements .  A hybri d B a s i c/Z80 program i s  t hen b u i l t ,  whi ch h as t h e  
advantages o f  both . Thi s otherwi s e  attr acti ve approach s uffers from the  fol l owi ng defect s : 

1 .  I t  e at s  u p  enormous q uanti t i e s  of memory . 

2 .  I t  causes  an awkward pause  wh i l e  machi ne code i s  POKEd . 

3 .  I t  i s  even more bori n g  tran s l ati ng mach i ne code to deci ma l . 

4 .  I t  i s  even more bori n g  typ i n g  t h e  program i nto DATA statements .  

5 .  I f  you don•t h ave a pri nter , you h ave t o  tran scri be  t h e  a s s emb l er output by h and . 

Probl ems 2 -5 are whol l y  sol ved and probl em 1 .  i s  40% sol ved wi t h  the  BAS I C  Memory D umper . 

The program i s  u sed a s  fol l ows : 

1 .  Load i nto memory , ( by Mon i tor , System or POKE i ng) , t h e  machi ne code ( or per h ap s  DATA) to 
be  d umped . 

2 .  C LOAD the  BAS I C  MEMORY DUMPER ( hereaftEr referred to a s  t h e  11 i nput11 p rogram) , and RUN i t .  

3 .  The 1 1 i nput11 progr am pri nts what i t  does and then prompts for : 

- the  starti ng addres s ( i n  d eci mal ) of the  area to be d umped . 

the  n umber of cons ecuti ve 64 byte b l ock s to be d umped ( maxi mum 256 , i e .  1 6K ) . 

- the  s t arti n g  adr:lres s of a 1 86 byte area ( i n  deci ma l ) to b e  u sed a s  a work space . ( Th i s 
wou l d  norma l l y  be i n  h i gh order memory ) .  

4 .  The • i nput 11 program then  destroys i tsel f and creates a n  110utput11 BAS I C  program . The computer 
requests you to E D I T  1 i nes 20-30 of t he 11QUtput 11 prog r am .  L i n e  30 contai n s  a REM s t at emen t  
gi vi n g  detai l s  o f  what i s  requ i red . 

5 .  The 110utput 11 progr am con s i s t s  of : 

- l i ne 0 a s  per t h e  11 i nput 1 1 , wh i ch may now be edi ted . 

- l i ne 1 0 ,  a 69 byte DATA statement w h i ch must not be ch anged . 

- l i ne 2 0 ,  a st atement for POKEi n g  the l i ne 1 0  DATA i nto memory . You must EDI T  t h i s l i ne 
to rep 1 ace the  asteri s k s  by the  s t arti ng and endi n g  address  of an area t h at wi 1 1  be free 
i n  your fi n i shed program , con s i sti n g  of 69 bytes . 

- l i ne 30 whi ch POKE s the  entry address , i . e .  t h e  s t art i ng addres s i n  l i ne 2 0 ,  to t h e  USR 
poi nters and a USR ca 1 1  wi th  a ca 1 1  i n g  argument equa  1 to t h e  deci ma 1 address  from whi ch 
the dumped memory i s  to be  recreated . The re-creat i on address  need not be the s ame as 
the source addre s s . ( Of course , t he program or DATA mu st be re 1 ocat ab 1 e for di fferent 
addresses to g i ve mean i ngfu l results ) .  The addresses  appear i n  the statement as  asteri s k s  
wh i ch mu st be repl aced wi th  n umbers by E D I Ti ng . 

- a seri es  of REM# s t atements starti ng. from l i ne 40 whi ch l ook at fi rst  g l ance l i ke a b ad 
l oad , but actual l y  cont ai n the  memory b l ock s d umped i n  hexadeci mal notat i on ,  i . e .  1 l i ne 
for each 64 byte b l ock . 

6 .  When l i ne s  20-30 of t h e  110Utput 1 1  program are RUN they re-create t h e  memory prev i ou s l y  dumped , 
s t arti ng at the  addres s s peci fi ed by l i ne 30 . 

A TYPI CAL APP L I CAT I ON 

# You assemb l e a Z80 s u brout i ne to res i de i n  l ocat i on s  30000 to 32768 ( deci mal ) .  

# You s peci fy READY/MEMORY S I ZE? 2981 2 on return i ng to BAS I C  ( 4K system owners wou l d smal l er 
n umbers ) .  Then u s e  SYSTEM to l oad your subrout i ne .  

# 

# 

You C LOAD t he BAS I C  MEMORY DUMPER and RUN . 

You answer the prompt s as fol l ows : 

- No . 64 byte b l ocks 44 
- Start i ng address  30000 
- Work area 298 1 4 
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# The program t hen t akes  1 ess  t h an 1 second to create the output program and destroy i tse 1 f .  
L i nes  4 0  t o  470 cont ai n the  H E X  represent ati on o f  your program . 

# You E D I T  l i nes  20-30 to read : 

20 FOR I =29931  TO 29999 : READ K : POKE I , K : NEXT 
30 POKE 1 6526 , 235 : POKE 1 6527 , l l 6 : USR(30000 ) 

# Opt i onal l y ,  you may remove the  unwanted bytes from the end of l i ne 470 i f  memory space i s  a 
probl em .  

# Edi t L i n e  0 to document your program and type the BAS I C  p art after 470 . 

# To u se your program ,  s peci fy READY/MEMORYS I ZE? 29930 . 

# When you RUN your program i t  wi 1 1  t ake 1 ess  t h an 1 s econd t o  recreate any amount of mach i ne 
code . 

# I f  you use  the  program to ch ange a system t ape wri tten by someone e 1 se i nto a CLOAD t ape 
you wi l l  need to  make s ure t h at the BAS I C  and Z80 program do not i nterfere . Thi s may i nvol ve 
re l ocat i n g  BAS I C  or preferab l y ,  i f  pos s i b l e the Z80 p art . You· wi 11 need to know what you 
are doi n g . The output program , once created , wi 1 1  merely need a USR ca 1 1  to the  Z80 entry 
addres s .  The Vendor of the  program s hou l d  be abl e to te l l you i f  i t  i s  rel ocat ab l e ,  or 
you coul d try i t  and see  what h appen s .  

TECHN I CAL SPEC I F I CAT I ONS 

The output program must not cont a i n REM# anywhere except when fa 1 1  owed by HEX code to be POKEd . 
L i nes 20 and 30 wi 1 1  f i n d  a 1 1  occurrences of REM# what soever , even i f  h a  1 fway through 1 i nes . 
REM # s eparated by a space wi 1 1  not be 1 1found 11 however . Thi s program i s  an excepti on to the 

ru 1 e that REM statements are i gnored . The memory t o  be dumped can be anywhere , even ROM or 
non-exi stent memory! The 1 atter wi 1 1  return OOH . The re-creat i on of memory wi 1 1  a 1 so t ake 
p 1 ace anywhere; the  computer wi l l  i mpotent l y  i mag i ne i t se  1f to be POKE i ng bytes i nto ROM or 
non-exi stent addres ses . It wi l l  POKE i ts e l f  to death , i f  you tel l i t  to! 

The memory to be d umped i s  l i mi t ed to 256 b l ock s (i . e .  1 6K ) , t hough i n  pract i ce the l i mi t i s  
set by the n eed for re-creat i on space pl us space for BAS I C  storage (say ,  75 b l ock s i n  a 1 6K 
system or 1 8  b 1 ock s  i n  a 4K ) . There i s  no 1 i mi t to the  amount of memory to be re-created . 
The re-creati on code wi 1 1  f i nd the beg i nni ng and end of BAS I C ,  regard l ess  of any fancy p atches 
or wh atever you may h ave i nsta 1 1  ed . E ach 64 byte b 1 ock dumped requi res  1 35 bytes  for storage 
i n  BAS I C ,  as  opposed to about 230 bytes i n  DATA st atements . The REM# statements can be edi ted 
to  a l l ow for p atch i ng u p ,  etc . A re-dump wou l d  be s afer , however . 

I f  you want to be real l y  tri cky , you can POKE mach i ne code over the top of BAS I C . I f  you do 
t h i s ,  remove 1 i ne 30  . to a 1 i ne number h i gher than the  REM# st atements and remember t h at the 
program cannot be reRUN or L I STed , etc . In  fact , t he only s afe command after POKE i rg  o n  top 
of a BAS I C  program i s  NEW , once it has  fi n i s hed exec ut i on . The approach does h ave the  advantage 
of up to  50% s avi ng i n  memory . 

HOW I T  WORKS . 

The program con s i sts  of three p art s ,  the  BAS I C  part whi ch i s  s e  l f- exp 1 ana tory , the  mach i ne code 
i n  1 i ne 1 0  wh i ch i s  the memory re-creati on code , and the code i n  1 i n es 1 70- 1 80 whi ch i s  the 
memory dumpi n g  rout i ne .  The recreat i on begi n s  by ca 1 1  i n g  a ROM rout i ne whi ch dumps the  end 
of the BAS I C  program addres s i nto HL  (actual l y ,  that i s  n ot what the  rout i ne i s  for but it works ) .  
Th e dumpi n g  code i s  more strai g htforward . For an exp l anat i on of how the 1 1f i x BAS I C  poi nters 11 
sect i on work s , you s h ou l d  con su l t  Eddy Paay ' s  Level I I  ROM Reference Man u a l . 

L I ST I NGS 
*****CAUT I ON***** 

The fi rst 4 l i nes  must be typed E XACTLY as s h own , not a s i n g l e character may be out of p l ace , 
even i n  the  REM , or i t  won ' t  work . 

0 REM MEMORY DUMPER 
10 DATA 205, 127, 1 0, 235 , 2 1 7 , 205 , 248 , 26,237,9 1 , 1 64, 6 4, 1 83,237 , 82, 229 , 1 93 , 23 5 , 62 , 1 4  

7,237,177 , 1 92, 1 2 6,254 , 35,32 , 1 2 , 2 29 , 2 1 7 , 2 2 5, 1 4 , 0,35 , 1 26,254,0 , 32 , 3 , 2 1 7 , 2 4 , 23 2,254 

.65,48,4,2 14, 48 , 24 , 2 , 2 1 4 , 55 , 203 , 65 , 32 , 8. 1 3 5 , 1 3 5, 135 , 135 , 7 1, 1 2 , 24 , 22 5 , 1 28 , 1 8 , 1 9 , 2 

4.2 18 

20 R EM FOR I=**** TO •••+68:READ K:POKE I , K:NEXT 
30 REM POKE 1 6526,•••:POKE 1 6527 , ••: I =USR ( ••••• ):REM REPLACE *'S BY 69 BYTTEE WO 

RK & POKE ADDRESSES 

40 CLS:PR I NT a••• MEMORY DUMPER ••••:PR I NT 

50 PRINT "WHEN TH I S  PROGRAM IS RUN , IT DESTROYS I TSELF AND CREATES A NEW PROGRA 

M. THE OLD PROGRAM MUST N O T  BE ALTERED IN ANY WAY UNT I L  THE NEW ONE IS CREATED 
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60 PR INT • THE OLD PROGRAM GRABS UP TO 4096 BYTES FROM MEMORY, I N  64 BYTE BL 

OCKS, AND DUMPS ASC I I  CODE IN HEX N OTAT I ON I N T O  PROGRAM L I NES W I TH REM & 4. THE 

NEW PROGRAM, WHEN RUN, F I NDS •ALL* L INES W I TH R EM+ BUT No • ;  

70 PRINT• INTERVEN I NG SPACE , TRANSLATES FROM ASC I I  T O  HEX , AND DUMPS INTO MEMO 

Rv • I '  
80 PRINT:PRI NT"PRESS A TO CONTI NUE.:AS= INKEYS:PRINT 

90 IF INKEYS<>•A • THEN 90 

100 I NPUT "HOW MANY 64 BYTE BLOCKS ARE TO·BE GRABBED <MAX 256 ) • ;z 

110 I NPUT.ADDRESS ( IN DEC I MAL ) OF F I R S T  BYTE TO BE GRABBED • ;J 

1 1 5  I NPUT.STARTING ADDRESS OF A 1 8 6  BYTE SPACE I CAN USE AS A WORKSPACE•;w 

120 Q=PEEK( 16548)+2 56*PE E K ( 1 6549 ):POKE Q+268 , 3 l :POKE Q+3 1 6 , 3 1 :PRI NT:PRINT.EDI T  L 

INES 20 TO 30":PR INT 

130 POKE 1 6612 , 2- INT(Z/256 ) 

140 FOR I =W TO W+6 8:READ K:P OKE I , K:NEXT 

150 WB=INT(W/256 ) :POKE 1 6526 , W-WB*256:POKE 1 6527 , WB:B=USR<W+69 ) 

160 WB=INT((W+69 )/256 ) :POKE 1 6526,W+69-WB*256:POKE 1 6527, WB:B=USR ( J )  

170 REM+CD7F0AEB3AE440019D0 1 2AA44009D92 1 2800010A00D94FDSEB 2 1 87 0 0 1 9EB732372D1ESD9 

EBE 1 2373237223ESEB09D9E 1 36 932336232 3 0640 1 A 13F50F0F0F0FE6 

180 REM+0FFE0A3802C607C6307723F!E60FFE0A3802C607C6307723 1 0DE3 60023 0D20B736002336 

0023360022F94022FB4022FD40E!C3CC06 

***** COPYCAST LII/16K (C) D & G ***** 

The purpose of this program is to provide a fast and reasonably accurate method of estimati nq 
how much space in a booklet or magazine a certain number of words will fill when typeset, or con: 

�erse ly � how many 
.
words 

.
wi 11 be needed to fi 11 a certain space. As such, it wi 11 be of use to 

JOUrnallst
.
s, graph1 c

. 
des1 gners and the editors of any typeset magazine. .C..t the outset, the user 

must spec1 fy the um ts of measurement he uses, then the page 1 ayout, before going on to specify 
a �ypeface. �1o�t c?mmon text typefaces are included, together with their usually available vari
atlo�s such as 1 tal1 c, bold and so on. More may be added by inserting new DATA statements starting 
at 11 ne 1000. These statements have the fa 11 owing format: the first string is the type fount 
and the next number is the number of variations included. The number after each variation is 
�he number of lower c�se characters which will fit into one inch if set in 6pt type. This fiaure 
1 s  usually 1 n

.
clu�ed 

o
1 n  typ

.
esetters• sample books. For most text, you should find the program 

accurate to
. 

w1 t
.
h1

.
n 5% �ut 1 f you are d�a 1 i ng with text which normally inc 1 udes many 1 ong words, 

such as sc1 ent1 f
.
1 c  su�Jec�s, you may f1 nd the program continually underestimates. If this is 

so, change the f1 gure 1 n  l1 ne 520, currently set to 5.8 (the average number of characters in each 
word plus 1 for space) to a more appropriate figure. 

10 FTS= • nONE • :TSs=·so FAR• 

20 CLEAR 1 50 

30 CLS:D I M  STS( 1 6 ) , CC ( 1 6 ) 

40 P R I NT•* COPYCAST ••:PR I NT.bY DAV I D  GR I GG• 

50 PRI NT:PRINT.dO YOU USE: • :PR I NT:PR I NT• l. iNCHE S  ONLY.:PR I NT•z. iNCHES AND PR I N  

TER' S EMS•:PR I NT•3. METR I C  UNI TS?• 

60 PR I NT: I NPUT • ENTER APPROPR I ATE NUMBER•;N 

70 ON N GOT080 , 90, 1 00 

80 Fl= l : F2=0. 1 666666:U1S=·iNCHE S • :uzs=· I NCHES•::GOT01!0 

93 F l = l :F2= 1 :Ul$=· INCHES•:uzs=·EMS•:GOT0 1! 0  

103 F l =2.54:F2=4.233333:U lS=·cENT I METRES•:uzs=·MILLIMETRES• 

1 1 0 CLS 

120 PR I NT"pAGE FORMAT DETAI LS•:P R I NT:PR INT•coLUMN W IDTH I N  • ;UZS;:: I NPUTCW 

130 INPUT "nUMBER O F  COLUMNS PER P AGE•;cP:PRI NT.DEPTH O F  TEXT AREA O F  PAGE I N  • ;  
Ul$;: I NPUT DP:CW=CW/F2:DP=DP/F l 

140 CLS:PR I NT•oPT I ONs•:PR I N T:PR INT• l .  ENTER OR CHANGE TYPE FOUNT DETAI LS•:PR I NT• 

2. D I SPLAY TYPE FOUNT NAMES•:PRI NT•3. CHANGE PAGE FORMAT DETAILS•:PRINT"4. FROM 

v�ORDCOUNT , DER I VE C O PY SPACE N EEDED•: PR I NT • s. FROM COPY SPAC E  AVA ILABLE, D ER I V E  

WORDCOUNT NEEDED • 

1 50 I NPUT •wH I CH OPT I ON.;N:ON N GOT0 1 70,290, 1 60 , 340 , 440:GOT0 1 40 

160 G O SUB56 0:GOT0 1 20 

170 CLS: I NPUT •nAME OF TYPE FOUNT•;QS 

180 RESTORE:FOR N= 1 T0 1 000:READ FTS , NO: I F  FTS="END• THEN220 

1 90 FOR K= l TONO:READ STS ( K ) , CC<K ):NEXTK 

200 IF FTS=QS THEN230 

210 NEXT N 

220 PR I N T.tYPE FOUNT NOT FOUND•:FORW= 1 T0 100:NEXTW:GOT0290 

230 CLS:PRINT•tHE FOLLOWING TYP E  STYLES ARE AVA I LABLE IN • ; FTS 

240 FOR K= l TONO:PRI NT K;TAB(5 );STSCK ):FORZZ = 1 T 0 100:NEXTZZ , K 

250 I NPUT.ENTER NUMBER OF STYLE REQU IRED•;K:CS=CC(K ):TSS=STSCK ) 

260 I NPUT •wHAT PO INT S I ZE OF TYPE•;ps 

270 INPUT "LEADED BY HOW MANY PO I NTS•;LD 
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280 GOT0 1 4 0  
2 9 0  CLS : PR I NT . t HE FOLLOW I N G  TYPE FOUN TS ARE AVA I LABLE I N  THI S  PROGR AM • 
300 RESTORE : FOR N= 1 T0 1 0 0 0 : READ F T$ , NO : I F  FTs= · END • THEN330 
310 P R I NT FT$ , : FOR K=l TO NO : READ ST$ ( K ) , CC ( K ) : NEXT K 
320 NEXT N 
330 PRINT : I NP U T  • H I T  E NTER TO CONT INUE " ; Q$ : GOT0 1 40 
340 G OSUB560 : I NPUT " HOW MANY W ORDs • ; WC 
350 GOSUB520 
360 C I =WC�5 . 8/ C l  ' NUMBER OF COLUMN I NC HES 
378 P R I NT Wc ; · woRDS O F . ; PS ; " PT LEADED • ; LD ; • PTS W I LL •  
280 P R I N T . FILL • ;  
390 P R I NT U S I NG a *** · * · ; c i •F 1 ; : PR I NT • COLUMN a ; U l $ ; • APPROXIMATELY • 
400 PR I NT u o R • : L= I NT ( C I *L I ) : K= C I /DP : C= I NT ( K ) : B=C/CP : P= I NT ( B )  

PAGE 1 4  

4 1 0  P R I NT " APPROX • ; p ; • FULL PAGES • ; c - P• CP ; • FULL COLUMNS • ; I N T ( L - C * ( L I • DP ) ) ; • L I N E  

�20 PR I NT : P R I N T " H I T  ' EN T E� T O  CON T I NU E • 
438 I NPUT Q $ : GOT0 1 40 
440 GOSUB560 : PR I NT " h O W  MANY COLUMN " ; U 1 $ ; " DO YOU NEED TO F I LL • ; 
450 I NPUT Q l : Q l =Q 1 / F l  
462 GOSUB520 
470 WC= I NT ( Q 1 •C 1 /5 . 8 )  
480 P R I NT • y oU W I LL NEED APPRox · ; wC ; " WORDS TO F I LL TH I S  SPACE US I NG • 
490 PR I NT Ps ; • PT • ; FT$ ; • • ; TS$ ; • LEADED " ; LD ; • PT S " 
500 I NPUT a H I T  ' ENTER' TO CONT I NU E • ; Q$ 
5 1 0  GOT0 1 40 
528 C L = ( C6*6/PS ) * ( CW/6 ) ' CHARACTERS PER L I NE 

530 L I =72 . 27/ ( PS+LD ) ' L INES P E R  INCH 
540 C l =CL*LI ' CHARACTERS PER I NCH 
550 R E TURN 
560 CLS : PR I NT STR I NG$( 6 3 , • - • ) : PR I NT • PAGE F ORMAT Is : • 
570 P R I NT : P R I N T " W I DTH OF COLUMN= " ; CW•FZ ; UZ$ 
580 P R I NT a NUMBER OF C OLUMN S  PER PAGE= · ; cP 
530 P R I NT . d EPTH OF TEXT AREA ON PAGE= • ; DP*Fl ; U 1 $  
600 PRINT : PR I NT . TYPE F OUNT CHOSEN= • ; : I F FTs= · · THENPR I N T . NONE CHOSEN YET • ELSE 

P R I NT FT$ ; • " ; TS $  
6 1 0  PR I NTSTR I NG$ ( 6 3 , • - • ) : RETURN 
620 DATA AVANT GARDE , 5 , EXTRA L I GHT , 23 , BOOK , 23 , ME D I UM , 20 . 5 , DEM I BOLD , 20 . 5 , B OLD , 20 
. 5  
630 DATA BASKERV I L LE , 3 , ROMAN , 24 . 5 , I TAL I C , 28 , SEM I BOLD , 22 
640 DATA BODON I , 5 , BOOK , 24 , BOOK I T AL I C , 24 , MED I UM , 26 , ME D I UM I TALI C , 28 , BOLD , 26 
650 D A T A  CALEDON I A , 2 , ROMAN , 25 , I TAL I C , 25 
860 DATA CENTURY ,. 6 , SCHOOLBOOK , 23 , S CHOOLBOOK I T AL I C , 23 , SCHOOLBOO K  BOLD , 20 . 5 , 0L D  S 
TYLE , 23 , 0LD STYLE I TAL I C , 24 , 0L D  STYLE BOLD , 20 . 5  
670 DATA CLARENDON , 2 , L I GHT , l 8 , BO LD , l 6  
380 DATA GARAMOND , 3 , L I G H T , 28 , L I GH T  ITAL I C , 32 , BOLD , 25 
690 DATA G I LL SANS , 6 , L IG H T , 23 . 5 , L I GHT I TALI C , 25 . 5 , B OLD , 2 l , BOLD C ONDENSED , 24 , BOLD 

I TAL I C , 23 , EXTRA BOLD , 20 
780 DATA GOUDY , 3 , 0LD S TYLE , 25 , 0LD STYLE I TA L I C , 27 , BOLD , 24 
7 1 0  DATA G ROTESQUE , 5 , MED I UM , 27 , MED I UM I TAL I C , 27 , B OLD , 23 , HEAVY , 24 , HEAVY I T AL I C , 23 

720 DATA HELVETICA , 1 6 , L I GHT , 24 , L I GHT I TAL I C , 24 , MED I UM , 24 , MED I U M  I TALI C , 24 , BOLD , 2  
2 . BOLD I TAL I C , 22 , BLACK , 1 9 . 5 , B L ACK I TAL I C , 1 9 . 5 , L I GH T  C O NDENSED , 29 , L I GHT CONDEN S E D  

I TAL I C , 27 , MED I UM CONDENSED , 26 , MED I UM CONDENSED I TA L IC , 26 
733 DATA BOLD CONDENSED , 24 . 5 , BOLD CONDENSED ITAL I C , 24 . 5 , B LACK CONDENSED , 26 , BLACK 

CONDENSED I TAL I C , 26 
740 DATA KOR I NNA , 3 , R O MAN , 22 , BOLD , 22 , EXTRA BOLD , 20 
750 DATA MEL I OR , 3 , ROMAN , 23 . 5 , I TAL I C , 23 . 5 , SEMI BOLD , 23 . 5  
760 DATA MEMPH I S , 6 , L I GHT , 2 1 , L I G H T  I TALIC , 23 , MED I UM , 2 l , MED I UM I TA L I C , 23 , BOLD , 24 , E 
XTRA BOLD . l ? 
770 DATA OPT I MA , 3 , ROMAN , 24 , I TAL I C , 24 , B OLD , 24 
780 DATA P ALAT I N0 , 3 , ROMAN , 23 , I TAL I C , 26 , BOLD , 22 
790 DATA PLANT I N , 3 , ROMAN , 24 , I TAL I C , 26 , BOLD , 24 
880 DATA PERPETUA , 3 , L I G HT , 23 , L I GH T  I T AL I C , 26 , BOLD , 20 
8 1 0  DATA ROCKWELL , 3 , L I GH T , 22 , MEDI UM , 22 , BOLD , 20 . 5 
820 DATA SOUVEN I R , 6 , L I GHT , 24 . 5 , L I GHT I TAL I C , 24 . 5 , ME D I UM , 24 , MEDIUM I TAL I C , 24 , DEM I 

BOLD . 22 , DEM I BOLD ITAL I C , 22 
830 DATA S PARTAN , 3 , BOOK , 24 , BOOK ITAL I C , 26 , HEAVY , 24 
840 DATA T I FFANY , 4 , L I GHT , 2 4 , ME D I UM , 22 , DEMI BOLD , 22 , HEAVY , l 8 
850 DATA T I MES , 4 , ROMAN , 26 , I TAL I C , 26 , SEM I BOLD , 24 . 5 , SEMI BOLD I TAL I C , 24 . 5 
860 DATA TRADE GOTH I C , 6 , 1 7 , 36 , 1 8 , 3 1 , 1 9 , 36 . 5 , 20 , 28 , EXTENDED , l 9 . 5 , BOLD EXTENDED , l S 
. 5  
870 DATA U N I VERS , 9 , L I GHT , 25 , L I GHT I TAL I C , 25 , BOLD , 22 , MED I UM , 23 , MED I UM I TA LI C , 23 , E 
XTRA BOLD , 20 , L I GHT CONDENSED , 33 , MED I UM C ONDENS ED , 29 , BOLD CONDENSED , 27 
880 DATA END , 0 

- 000000 -
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***** NEWS F ROM M I C R0 -80 PRODUCTS ***** 

The demand for the  LNW Research board h as exceeded our expectati on s  and , we s u spect , those of LNW 
Research thems e l ves who recent l y  went i nto b ackorder for about 5 weeks .  We h ave now caught up and 
h ave boards i n  stock . We h ave a l so started del i veri ng fu l l y b u i l t - up and tested i nterfaces based 
on thi s board; and comp l ete k i ts . The pri ces  are s hown bel ow :  

Comp l et e l y  bui l t - up and tested LNW Research i nterface , . . . . . . .  $41 5 . 00 
mounted i n  cabi n et wi t h  power supply  and cab l e  to computer . 

wi t h  D at a  Separator fi tted $440 . 00 

Dual  cass ette i nterface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ADD $ 1 5 . 00 

Ki t con s i s t i n g  of LNW Research expans i on i nt erface board . . . . .  $335 . 00 
and manua l , ALL components i ncl udi ng cabi net and power supp ly  

Data separator for the above . . . • . . . . . • . . . • . . . . . . . . . . . . . . . . . . .  $ 2 2 . 00 

D u a l  cass ette i nterface k i t  . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  ADD $ 1 2 . 00 

The Data separator i s  recommen ded i f  you are u s i n g  h i gh track-count d i s k  dri ves or are 
s av i n g  and l oad i n g  con s i derabl e  q u ant i t i e s  of v a l u a b l e d at a  to d i s k . Thi s i s  a 
d i fferent d at a  s eparator from the  Percom u n i t recommended for the T andy i nterface and 
req u i res some sol deri n g  to i nsta l . 

The pri ces shown above are for a compl ete i nterface i ncl udi n g : 

- F l oppy di s k  control l er 
- up to 32K of memory expans i on 
- Para l l el pri nter port 
- Rea l - ti me c l ock 
- Seri a l  RS232C/20ma I /0 port 
- onboard power s u pp l i es .  
- attr act i ve cabi net 
- power transformer s  mounted i ns i de cab i net 

The LNW Research I nterface i s  over $ 1 50 cheaper than the equ i v a l ent Tandy i nt erface . System 80 
owners may use the LNW Research I nterface i n  conj u ncti on wi t h  the Syspand 80 ( $ 1 1 9) ,  whi ch 
combi n at i on i s  over $ 1 00 cheaper t h an the  System 80 expans i on i nterface . M I CR0-80 ' s  $30 memory 
expans i on i s ,  of course e nt i rely  s u i t a b l e for t h i s i nterface , so you cou l d  h ave a 32K TRS-80 
i nterface for on l y  $475 ! T h i s des i g n  i s  over 1 8  month ' s  ol d and has b een thorough l y  t ested i n  the 
fi e l d both i n  Austral i a  and the  USA . 

For those who wi s h  to bui l d  onl y  p art of the  i nterface , we wi l l  s hort l y  be announci n g  t h e  pri ces of 
modu l ar k i ts . 

***** LOWER CASE MOD K I TS ***** 

We announced some month s  ago , t h at we were work i ng on l ower-case mod k i ts for both the  TRS - 80 and 
the  System 80 , wh i ch wou l d  g i ve l ower-case wi t h  fu l l descenders .  We fi n i s hed the  prototypes some 
t i me ago but h ave been h e l d b ack from product i on by component s hortages . These h ave now been 
overcome and del i veri e s  wi l l  h ave a l ready commenced by the  t i me you read t h i s .  

The pri ce for both the  TRS -80 k i t and the  System 80 k i t  i s  $49 . 00 p l u s  $ 2 . 00 p&p . Ki t s  come 
compl ete wi th  comprehens i ve i nstruct i on s  for fi tti n g  and a s peci a l  mach i ne l anguage dri ver program 
to en ab l e l ower-case  i n  BAS I C .  The mod i fi cat i on i s  s i mi l ar to the  Tandy mod . and does not work 
wi th  E l ectri c  Penci l wi t hout further mod i f i cati ons . 

These k i ts req u i re di s as semb l y  of your computer and some sol deri ng . They s hou l d  on l y  be i nstal l ed 
by someone who h a s  experi ence i n  sol deri n g  i ntegrated ci rcu i t s , u s i ng a l ow power , proper l y  e arthed 
sol deri n g  i ron . If you do not h ave the  n ece s s ary experi ence/equi pment , we wi l l  i ns t a l  the 
mod i fi cat i on for you for $20 p l u s  frei ght i n  both d i rect i on s . Make s ure you arrang e  the 
i nstal l at i on wi th  u s  fi rst , before despatch i ng your computer , so t h at we can a s s ure you of a rapi d 
turn around . We wou l d  a l so l i ke to h ear from experi enced reders who cou l d  undertake t h i s work i n  
t hei r own ci t i es ,  t h u s  avoi d i ng fre i ght costs .  
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News from M I C R0-80 Product s , cont i n ued : 

***** DOUBLE DENS I TY FOR D I SK DR I VES ***** 

We now h ave Percom Dou b l ers i n  stock . The Doub l er con s i sts  of a dou b l e-den s i ty d i sk  contro l l er 
board wh i ch p l ugs  i nto the d i sk contro l l er socket i n s i de the Tandy expan s i on interface , and DBLDOS , 
a doubl e den s i ty di s k  operat i ng system . The Doub l er can be fi tted i n  a few mi nutes wi thout 
s o l deri n g  i ron and g i ves you : 

- Doub l e capaci ty on each di s kette 
- Dou b l e capaci ty on each d i s k  dri ve 
- twi ce the speed of data  transfer between computer and di s k  

compared wi th  the  standard system . 

***** P R I C E  . . . . . • . . . .  on l y  $220 . 00 p l u s  $2 . 00 p$p ***** 

I n stal l i ng a Doub l er i s  l i ke buyi ng another set of di s k  dri ves , o n l y  much cheaper . The Doubl er 
works wi t h  most modern d i s k  dri ves i ncl udi ng : - MP I , Mi cropol i s ,  Pertec , TEAC (as suppl i ed by 
Tandy ) . The Doub l er i s  sui tabl e for i nstal l ati on i n  the  TRS-80 exp an s i on i nterface , the System 80 
expan s i on i nterface and the LNW Research expan s i on i nterface . 

I f  you are u s i ng NEWDOS 80 , then you a l so  need DOUBLE -ZAP I I ,  on di skette . Thi s program upgrades 
you NEWDOS 80 to doub l e den s i ty .  I t  retai n s  al l the  fami l i ar features , i ncl ud i ng the abi l i ty to 
mi x and match track count s on the s ame cab l e .  I n  addi ti on ,  i t  g i ves NEWDOS 80 the abi l i ty t o  mi x 
densi t i es  on the s ame cab l e ,  automat i ca l l y .  I f  you p l ace a s i ng l e -den s i ty d i s kette i n  dri ve 0 s ay 
and a doub l e -dens i ty d i s kette i n  dri ve l ,  Doub l e -Zap wi l l  recogn i se thi s and read /wri te to dri ve 0 
i n  s i ng l e-den s i ty whi l st at the s ame t i me ,  i t  reads/wr i tes to dri ve 1 i n  doub l e-den s i ty !  

***** P R I C E  . . . . . . . . . .  on l y  $53 . 00 p l u s  $ 1 . 00 p&p ***** 

- 000000 -

***** AGE I NG RELAT I VELY L I I /4K (C ) F RANK KOSZTELN I K  ***** 

Th i s  program deal s wi th  t h e  fami l i ar prob 1 em of how much a space trave 1 1  er ages i n  compari son 
wi th  an earthbound comp an i on .  The program d i rect l y  uses the formu l a :  

T '  = 

Where 

v2  x T 

c2 

T '  t i me re l ati ve t o  the  travel l er .  
T • t i me rel ati ve t o  E arth  compan i on .  
V = vel oci ty of t r avel l er .  
C = s peed of l i ght . 

EXAMPLE : For a travel l er ' s vel oci ty of 60% the  s peed of l i ght and a peri od of 20 years on E arth , 
the trave l l er on ly  ages 1 6  years d uri ng the  20 ye ar E arth peri od . 

1 0  REM AGE I NG REL A T I VELY 

20 REM FRANK KOSZTELN I K  1 1  C ARR I NGTON AVE , KATOOMBA 2 78 0  

30 C=2 . 99793E+8: C C=C•C 
46 C L S : I NPUT a ENTER VELOC I TY O F  TRAVELLER ( AS PERCENTAGE OF SPEED OF L IGHT ) 

; CU :  CU=CU/ 1 00•C : CS=CV•CV 

50 I NPUT u ENTER T I ME I NTERVAL < IN YEARS RELA T I V E  TO EARTH BOUND COMPANION ) • ;y 

20 T=SQR( 1 - ( CS/CC ) ) •Y 

70 PRI NT:PR INT:PR I NT aTRAVELLER HAS AGED • ;T; • YEARS • 

83 PRINT " COMPARED T O " ; Y;.YEARS OF E ARTH COMPAN I ON• 

90 PR I NT : PR I NT : I NPUT " ENTER WHEN READY • ;A: GOT040 



Ml R0-80 PRODUCTS 

D O N 'T B E  H E LD BACK BY AN 
ANTIQUAT E D  D IS K  O PE RAT I N G  SYSTEM 

MOV E  U P TO 
N EWD OS 8 0  $ 149 incl. p&p 
N EWDOS 80 is a compl etel y  new D OS for the T RS-80 
SYST E M  80. It is  we l l -documented , bug free and 
increases the power of your system ma ny times ove r .  It 
is  u pward compati b le  with T R S DOS AND N EWDOS ( ie 
T R SDOS and N EW D OS+ programs wi l l  ru n on 
N EWDOS 80 but the reverse is not necessari l y  so ) .  

These a re just a few of the many new features offered 
by N EWDOS 80 . 
* New BAS I C  commands that support variable record 

l engths up to 4095 bytes l ong.  
* Mix or m atch d isk  drives . Su pports any track count 

from 1 8  to 96 . U se 35, 40, 7 7  or 80 track 5% inch 
m i n i  d i sk  drives, 8 i nch d isk  dr ives O R  A N Y  COM 
B I NATI O N . 

* An optional  secu rity boot-up for BAS I C  or mach i ne 
code appl ication programs.  User never sees ''DOS
R EADY" or " R EADY" and i s  u nable to "B R E A K " ,  
c l e a r  screen or issue a n y  d i rect BAS I C  statements , 
incl ud ing " LI ST " .  

* New editing commands that a l l ow program l i nes to 
be deleted from one l ocat ion and m oved to another 
or to a l l ow the d u pl ication of a program l i ne with 
the deletion of the or ig ina l . 

* Enhanced and i m p roved R E N U M B E R  that a l l ows 
re l ocation of subroutines . 

* Create powerfu l chai n  command fi l es wh i ch wi l l  
control the operation of your syste m .  

* Device hand l i ng for routing t o  d isp lay a n d  printe r 
s imultaneousl y .  

* M I N I DOS - stri k i ng the D ,  F a n d  G keys s i m u l �  
taneous l y  ca l l s  up a M I N I DOS wh i ch a l l ows y o u  to 
perform many of the DOS commands without d is
turbing the res ident progra m .  

* I ncl udes Superzap 3 .0 wh ich enables y o u  t o  d ispl ay/ 
pri nt/modi fy any byte in memory or on d i s k .  

* A lso i ncl udes the fo l l owing uti l ities : 
- D isk Ed itor/Assem bler  
- D i sassembler ( Z 80 mach ine code) 
- LM offset - a l l ows transfers of any system tape 

to D isk  fi l e  - automatica l l y  re l ocated . 
- L E V E L  I - Lets you convert your com puter bac k  

t o  Leve l 1 .  
- LV I D KS L  - Saves and l oads Leve l 1 programs to 

dis k .  
- D I RCH ECK - Tests d i sk d i rectories for errors 

and l ists them . 
- ASPOO L - An automatic spoo ler  wh ich routes a 

disk f i le  to the pri nter wh i l st the computer  con
tinues to operate on other progra m s .  

- LCDV R - a  lower case drives wh ich d isplay lower 
case on the screen if you have fitted a s i mple  l ower 
case modificati on . 

D IS K  D R IV E  U S E RS 
E l i M IN AT E  C R C  E R RO RS 

A N D  
T RACK l O C K E D  O UT M ESSAG ES 

F IT A P E RC O M  DATA SEPARATO R 
$37.00 plus $1 .2 0  p&p .  

When Tandy designed the T RS-80 expansion i nterface , 
they d i d  not i nc lude a data separator i n  the disk
contro l l e r  c i rcu itry, despite the I .C .  manufactu rer's 
recomme ndations to do so. The resu lt  is that many 
disk d rive owners suffer a l ot of Disk 1 /0 errors .  The 
answer is a data separator. Th is u n it fits i nside your 
e xpansion i nterface . I t  i s  su ppl ied w ith fu l l  i n structions 
and i s  a m u st for the serious d is k  user.  
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MPI D ISK D R IV ES 
H I G H E R  P E R F O RMA N C E  - L OW E R  P R I C E  

M P I  i s  the second l a rgest manufactu rer o f  d is k  d rives i n  
the world . M P I  d ri ves use the same form of head 
contro l as 8" dr ives and consequentl y ,  they have the 
fastest track-to-track access time ava i lab le  - 5msec! A l l  
M P I  d rives are capable o f  s ing le  or d ou ble-density 
operation . Doub le-density operation requ i res the i n sta l 
lation o f  a P E RCOM dou bler  board i n  the expansion 
i nterface. 

As we l l  as si ng le  h ead d rives, M P I  a lso ma kes dua l 
head dr ives . A d u a l -head dr ive i s  a lmost as versat i l e  a s  
two s i ngle-h ead dr ives b u t  i s  m uch cheape r .  

Our M P I  d rives a re suppl i ed bare or i n  a metal cabinet 
- set up to operate w ith you r T RS-80 or SYSTE M  80 . 
A l l  d rives are sol d  with a 90 day wa rranty and service i s  
ava i lab le  through M I C R 0-80 P R O D UCTS . 

MPI 85 1 40 Trac k Single H ead D rive . . . . . .  only $339 
MPI 852 40 Track D ouble H ead Drive . . . . .  o nly $449 

Prices are for bare drives and inc lude p&p . Add $ 1 0 .00 
per dr ive for a cabinet and $60.00 for a powe r supply 
to su it two dr ives . 40 track d rives a re entire ly compa
t ib le  with 3 5  track dr ives. A 40 track DOS such as 
N EWDOS 80 is necessary to uti l i se the extra 5 track s .  

O V E R  800 K I LO BYT ES O N  O N E  D IS KETT E ! 
WITH MPI 80 TRACK D R I V ES 

M P I  80 track dr ives are now ava i l a b l e .  The B 9 1  80 
trac k si ngle-head dr ive stores 204 K i l obytes of for
matted data on one side of a 5% inch d i skette in s ing le 
density mode . I n  double-density mode it  stores 408 
K i l obytes and l oads/saves data twice as q u ick ly . 

The B92 80 track dual -head d rive stores 204 K i l obytes 
of formatted data on EACH side of a 5% i nch d iskette 
in s i n g le-density mode . That's 408 K i l obytes per 
d is kette . In dou b le-density mode,  the B92 stores a 
mammoth 408 K i lobytes per side or 8 1 6 K i lobytes of 
formatted data per d iskette. W ith two B92's and a 
P E R CO M  double ,  you cou ld  have over  1 .6 Megabytes 
of on I i ne storage for your T RS-80 for l ess than $ 1 500 ! !  

MPI B91  80 Track Single Head D rive . . . . . .  only $499 
MPI 892 80 Track D ual Head D rive . . . . . .  only $599 

Prices a re for bare d rives and i n cl u de p&p. Add $ 1 0 .00 
per drive for a cabinet and $60.00 for a power supply 
to suit two d rives . N ote : 80 track dri ves wi l l  not read 
d iskettes written on a 35 or 40 track drive .  If d rives 
with d i ffe rent track counts are to be operated on the 
same system ,  N EW D OS 80 m u st be used . 

CAR E  F O R YO U R  D IS K  D R IV ES? 
T H E N  USE  

3M's D IS K  D R I V E  H E AD C L EAN I N G  D IS KETTES 
$30.2 0  incl . p&p. 

D is k  d r ives a re expens ive and so are d iskettes . As with 
any magnetic record ing device , a disk drive works 
better and l asts l o nger i f  the head i s  c l ea ned regu l a rl y .  
I n  the past, the p roblem has been,  how do you c lean 
the head without p u l l ing the mechanism a part and ru n
n ing the ris k  of dam aging de l icate parts.  3 M 's have 
come to our rescu e  with SCOTCH B RAN D ,  non
abrasive , head c l ean ing d iskettes which thorough l y  
c lea n  t h e  head i n  seconds.  T h e  c lean ing action i s  l ess 
abrasive than an ord i nary d is kette and no res idue is 
l eft beh i n d .  Each k it conta i n s :  

- 2 h ead c lean i ng d i skettes 
-- 1 bott l e  of c l ea n i n g  f l u i d  
- 1 bott le  d i spenser cap 

PLEASE USE ORDER FORM ON PAGE 36 



PAGE 1 8  

MI C RO PO L IS 7 7  TRACK D IS K  D R I VES 
These fabul ous M I C R OPO L I S  d isk  d rives have more 
than dou ble the storage capacity of the standard 35 
trac k drives. 

D D -7S only $77 5  i ncl .  p&p 
77 track M I C R O PO L I S  dr ive com p l ete with cable for 
fou r drives, power su ppl y ,  chassis and i nc l u des 
N EWDOS 80 . 

D D -7 on ly $649 incl .  p&p 
Same as a bove but no cable or N EW DOS 80 . 

D C-4 only $45 incl . p&p 
4 d rive connector cable - su itable for any d is k  d r ives . 

F lO PPY D O CTO R A N D  MEMO R Y  D IAG N O ST I C  
(by MI C R O  C l i N I C) $29.9 5  plus 50c. p&p 

Two mach ine l anguage p rograms on a d iskette together 
with manual wh ich thoroughly test you r d is k  dr ives 
and memory . There are 1 9  poss i b l e  error messages i n  
the d i s k  drive test a n d  their l i ke ly  causes are expl a i ned 
in the manual .  Each pass of the me mory tests checks 
every add ress in R A M  520 t imes,  i nc l ud ing the space 
norma l l y  occu pied by the d iagnostic program itse l f .  
W h e n  a n  error occurs t h e  address, expected data , and 
actu al data are pri nted out together with a deta i l ed 
error ana lysis showi ng the fai l i ng b it or bits, the corres
pon d i ng I C 's and their  location . This is the most 
thorough test routi ne avai lab le  for T RS-80 d is k  users . 

P R O G R AMS B Y  M I C R OS O FT 

E D ITO R ASSEMB L E R  P l US ( l2/1 6K} 
$37 .50 + $1 20 p&p 
A much improved editor-assem bler  and debug/mon itor 
for L2/ 1 6K T RS-80 or SYSTE M  80 . Assembles d i rectly 
i nto memory, supports macros and cond it ional  assem 
b l y ,  incl u des new comma nds-su bst itute , move , copy 
and extend.  

l EVE l I l l  BAS I C  $5 9.95 plus $1 .2 0  p&p 
Loads on top of Level I I  BAS I C and gives advanced 
g raphics,  automatic re numberi ng, s i ngle stroke i nstruc
t ions (sh i ft-key entries)  keyboard debou nce , su ita ble  
for L2/1 6 K  and u p  ( N ot D i s k  BAS I C) 

ADVENT U RE O N  D ISK $35.9 5 plus $1 .2 0  p&p 
Th is  is the ori g ina l  A D V E N T U R E  game ada pted for 
the T RS-80 . The game fi l l s an entire d iskette. End less 
vari ety and cha l l enge as you seek to rise to the l eve l of 
G rand Master.  U nti l you ga i n  ski l l , there are whole 
a reas of the cave that you can not enter.  ( R eq u i res 32K 
One D i sk) 

BASIC  COMPi l E R  $2 08 plus $2 .00  p&p 
New improved version , the Bas ic Compi l e r  converts 
D is k  BAS I C  programs to mach ine code, automatical l y .  
A compi l ed program runs, o n  average , 3-1 0 t i mes faster 
than the or ig ina l  BAS I C program and i s  much more 
d ifficu lt to p irate . 

G R E E N  S C R E E N  S IMU lATO R 
$1 9.95 i ncl . p&p 

The G R E E N  SCR E E N  S I M U LATO R is made from a 
deep gree n perspe x ,  cut to fit your monitor. I t  i mproves 
contrast and i s  much more restful to the eyes than the 
normal grey and wh ite i mage. 

Al l  ed itori a l  staff of M I C R 0-80 a re now us ing G R E E N  
SC R E E N S I M U LATO RS o n  their own mon itors . 

P lease make sure to specify whether you have an o ld  
(squarish ) or new ( rounded ) styl e  mon itor when order
i ng .  N ot avai l a b le for Dick S mith mon itors . 

HIGH QUALITY DISKEnEs All PRicEs INcwoE P&P 

UPGRADE T 16K 
FOR ONLY $30.00!! 

M I C R0-80's 1 6K MEMO R Y  E XPANS ION  K I T  
H AS B E E N  R E D U C E D  I N  P R I C E  EVEN MO R E  

Larger vol u me means we buy better and we pass the 
savi ngs on to you . These are our proven , prime,  branded 
200 ns (yes, 200 nanosecond ) ch ips.  You wi l l  pay 
much more e lsewhere for s l ow,  3 50 ns. ch ips.  Ours a re 
guaranteed for 1 2  months. A pair of D I P shu nts is a lso 
req u i red to u pgrade the C P U  memory i n  the TRS-80 -
these cost an additional  $4 .00. A l l  k its c ome complete 
with fu l l ,  step-by-step i nstructions wh ich i nclude 
labe l l ed photographs . N o  soldering i s  requ i red.  You do 
not have to be an experienced e lectron ic techn ician to 
insta l them. 

USE TAN D Y  PE R I P H E RA lS ON YO U R  SYSTEM-SO 
V IA 

SYSPAN D-80 - $1 1 9  incl .  p&p 
The SYSTE M-80 hardwa re is not compat ib le  with the 
TRS-80 in two i mportant a reas . The pri nter port is 
add ressed d iffe rently and the expansion bus is ent i re ly 
d i ffere nt . Th is means that SYST E M -80 owners are 
den ied the wealth of economica l ,  h igh performance 
peri phera l s  wh ich have been deve loped for the T R S-80 . 
Unti l  now, th at i s .  M I C R0-80 has deve l oped the 
SYSPA N D -80 ada ptor to overcome this proble m .  A 
complete ly self-conta ined u n it i n  a sma l l  cabinet wh ich 
matches the colou r scheme of you r  computer,  it con 
nects to the 50-way expansion part on the rear of your 
SYST E M  80 and generates the F U L L  Tandy 40 way 
bus as wel l  as provi d ing  a Centron ics para l l e l  pri nter 
port .  SYSPA N D -80 enables you to ru n an E xatron 
Stri ngy F loppy from you r SYST E M  80, or an L NW 
R esearch expansion i nterface or a M I C R OTE K 
memory expansion modu le or any other des i rable 
peri pherals designed to i nterface to the T RS-80 expan
s ion port .  M a ke your SYST E M  80 hardwa re compatib le  
with the T R S-80 v ia SYSPAN D-80. 

U PG RA D E  TO A 48K SYSTEM F O R  O N lY $245! ! 
V IA  T H E  

MI C R OT E K  MEMO R Y  E XPANS IO N/PR I N T E R  
MO D U lE 

N eed more memory but don't wa nt to pay over $600 
for an expans ion i nterface ?  Then the M I C ROTE K 
MT-32 memory expansi on/pri nter modu l e  is for you . 
Ready to p l ug i n  and go , th is mod u l e  provides you 
with soc kets fo r an extra 32K of ram i n  1 6 K b locks 
p l us a printer port. It is housed i n  an attracti ve, grey 
and b lack metal cabi net of s i m i lar  s ize to the Tandy 
expansion interface so that you ca n sit you r monitor 
atop it.  The M I C R OT E K  u nit ru ns from the same 
exte rn a l  power pack as the Ta ndy C P U .  The Centron ics 
para l l e l  pri nter port enables you to ru n most pri nters 
i nc lud ing  the O l ivetti ET-1 2 1  with M I C R 0-80 i nterface . 
F u l l  i n structions fo r con necti ng to your system and 
add ing memory chips are i nc l u ded . 

SYST E M  80 owners can use the M I C R OT E K  mod u l e  
v i a  the SYSPAN D-80 adaptor .  A separate external 
power su pply provid i n g  7 .5-0 -7 .5 volt ac at 0.5 
amp plus 20v unfi ltered de at 250 rna is requ i red . 
( not ava i lab le  at p resent from M I C R 0-80 P R OD UCTS) 

MI C ROTEK MTJ2-A OK . . . . . . . . . . . . . .  $ 149 
M I C R OT E K  MTJ2-B 1 6 K  . . . . . . . . . . . . . .  $1 7 9  
M I C R OT E K  MT32-C 32 K . . . . . . . . . . . . . .  $209 

HIGH QlJ 
40 TRACK NASHUA SINGLE SIDE/SINGLE DENSITY ••• $45.00 box of 1 0  4 0  TRACK VERBATIM DOUBLE � 
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ARE BY AU LIAN UTHORS 
All our software is suitable for either the SYSTEM 80 or the TRS.SO 

N EW SO FTWAR E  F ROM M I C R0-80 PRO D U CTS 

B US I N ESS P R O G RAMS 

MI C ROMANAG E M E NT 
STO C K  R E C O R D I N G  SYSTEM ( l2/1 6 K) 

Cassette version . . . . . . . . . . . . .  $29 .95  + $1 .00 p&p 
Stringy f loppy versio n  . . . . . . . .  $33.95 + $1 .00 p&p 
This system has been i n  use for 9 months i n  a n umber 
of sma l l  retai l  busi nesses i n  Ad ela ide .  It  is  therefore 
thorough l y  debugged and has been ta i l or made to su it 
the req u i rements of a sma l l  busi ness . M I C RO M A N AG E 
M E N T  S R C  enabl es you to monitor t h e  current stoc k 
leve l and reorder l evels of 500 d i ffere nt stock items per 
tape or wafer .  It  i ncl udes the fol l owing features : -

Add new items to i nventory 
De lete d isconti nued items from i nventory 
List com pl ete fi l e  
Search for any stock n um ber 
Save data to cassette or wafer 
Load data from cassette or wafer 
Adjusts stock levels  from sa les resu l ts and rece i pt 
of goods 
List a l l  items req u i r i ng reorderi ng 

We ca n thoroughly recommend th is program fm the 
sma l l  busi ness with a L2/1 6 K  computer .  

SCOT C H  B RA N D  C O MP UT I N G  CASSETTES 
Super-q ual ity personal computi ng cassettes. 
C-1 0 pack of 1 0  . . . $26 .00 i ncl . p&p 
C-30 pack of 1 0  . . .  . . .  $28.00 i n cl .  p&p 

UTi l iT I ES 

S-KE Y  by Edwin Paay $1 5.9 5 plus 50c. p&p 
S-K EY is a com p l ete keyboard driver routine for the 
T R S-80 and becomes part of the Level I I  basic i nter
preter. With S - K E Y  l oaded the user wi l l  have many 
new featu res not ava i lab le  with the standa rd mach i ne .  
S - K E Y  featu res : 
'* S - K E Y  provides an auto-repeat for a l l  the keys on 

the keyboa rd .  If any key is he ld down l onger than 
a bout half a second , the key wi l l  repeat u nti l it is  
released . 

* G raphic symbols  can be ty ped d i rect from the key
board , th is  i n cl udes a l l  64 graph i c  symbols  ava i lab le  
from the T RS-80/SYSTE M  80. 

* S - K E Y  a l l ows text, BAS I C  commands and/or 
gra phics to be defi ned to shifted keys . This ma kes 
programm ing much easier as whole commands and 
statements can be reca l l ed by typ i ng sh ift and a 
l etter key . 

* Because S-K EY a l l ows graph ics to be typed d i rectly 
from the keyboard , an imation and fast graph ics are 
eas i l y  i m p l emented by typing the a ppropriate 
graphics symbols d i rectly i nto P R I N T statements . 

* S - K E Y  a l l ows the user to L I ST a program with 
P R I NT statements conta i n i n g  graph ics, proper ly.  
S- K E Y  does this  by i ntercepting the L I S T  routine 
when necessa ry . 

* S-K EY a l l ows the user to l ist an u pdated l ist of the 
sh ift key entries to the video d isplay or l i ne pri nter .  

* S- K E Y  can be d isabled a n d  enabled when requ ired.  
Th is  a l l ows other routi nes which take contro l of the 
keyboard to ru n with S - K E Y  as we l l . 

Each cassette has T RS-80, D I S K  and SYST E M  80 
vers ions and comes with com p rehensive documentation.  

BMO N by Edwin Paay $1 9.95 plus 50c. p&p 
T H E  U lT IMATE H I G H MEMO R Y  BASIC  M O N ITO R 
l2/1 6-48K 
Our own personne l refuse to write BAS I C  without fi rst 
l oading th is amazi ng mach i ne l anguage uti l ity program 
i nto h igh me mory ! B MO N  Renumbers ;  D isplays BAS I C  
programs o n  the scree n wh i l e  they are sti l l  l oadi ng;  te l l s  
you the memory l ocati ons o f  the program just l oaded ; 
lets you stop a l oa d  part-way th rough ; me rges two 
program s ,  with automatic ren umbering of the second 
so as to prevent a ny cl ashes of I ine n umbers ; recovers 
your progra m  even though you did type N EW :  makes 
one program invi s i b l e  wh i l e  you wor k  on a second 
(saves hours of cassette t ime ! ) ;  l i sts a l l  the va riables 
used i n  the program ;  makes SYST E M  tapes ; l ets you 
Edit memory di rectl y  . . .  the l i st goes on and on . 
Cassette comes with 1 6K ,  3 2 K  and 48K versi ons,  ready 
to l oa d .  Can anyone afford N OT to have B MO N ? 

E D UCAT I O N A l  

RPN CAl C U lAT O R  ( l2/1 6K & 32 K) 
$24.9 5 $ 50c. p&p 
G ive your computer the powe r of a $650 reverse pol i sh 
notation calcu l ato r with 45 fu nctions and sel ectable  
accu racy of 8 or 1 6  d igits.  The main  stack and registers 
are conti n uously d isp l ayed w h i l st the menu is a l ways 
i n stantly access i b l e  w ithout d i stu rb i ng any ca lcu l at ions 
or reg ister val ues . The cassette comes with both the 
1 6 K and 32 K versions,  the l atter g iv ing you the add i 
t ional  power o f  a programmable ca l cu l ator.  Comes 
with a very comp rehensive 1 5  page manu a l ,  wh ich 
i ncl udes i nstructi ons to l oad and modify the 32K pro
grammable vers ion to ru n in 1 6 K .  Whether for busi n ess 
or p leasu re , this package w i l l  prove inva l uable ,  and turn 
you '80 i nto a ve ry p owerfu l i nstrument. 

G AMES  

M I C R O PO L  Y ( l2/1 6 K) $7 . 50 $ 50c p&p 
Now you can play Monopoly on you r m icro . The o ld 
favourite board game has moved i nto the e lectro nic era .  
Th i s  computer versio n  d isplays the boa rd o n  the screen , 
obeys a l l  the ru les  and,  best of a l l ,  the ba n ker does not 
make m i stakes with you r change !  

CO N C ENTRAT I O N  ( l2/1 6K)  $7 .50 + 50c  p&p 
Another appl icat i on of supergraphics .  There are 28 
11Ca rds" d ispl ayed on the screen ,  face down . P l ayers 
take it in turn to tu rn them over with the object of 
fi nd ing matching pai rs. There are 40 d i fferent patterns 
which are chosen at random , so the game is fu l l  of end
less variety . Th is i s  of particu l ar va lue  i n  he lp ing young 
chi l dren to l earn the art of concentrati ng and , at  the 
same t i me ,  to i ntroduce them to the computer.  

METEO R A N D  T O RPE D O  A l lEY ( l2/1 6K) 
$9.95 + 50c p&p 
Those who frequent games a rcades wi l l  recogn i ze these 
two e lectron ic games.  I n  M ET E O R  you must destroy 
the enemy s pace s h i ps before they see you . In its most 
d ifficu l t  mode,  the odds are a thum p i n g  238 to 1 
aga i nst you being successfu l .  I n  torpedo a l l ey you m ust 
s i n k  the enemy sh i ps without h itti ng  your own supply 
shi p .  Both games i nc lude sound effects and are remark
ab ly  accu rate reproducti ons of the arcade games . 

�ISKETIES 
�lE DENSITY ... $59.00 box of 1 0  

HIGH QUALITY DISKETIES 
77 TRACK VERBATIM SINGLE SIDE/SINGLE DENSITY ...  $59.00 box of 1 0  



AUSTRALIAN SOFTWARE (Cont.) 

TO U C HTYPE ( l2 /4K) $1 9.95 + 5 0c. p&p 
An i nteracti ve, 22 l esson typing course wh i ch uses the 
com puter's keyboard and screen to teach you to type 
ra pid ly  and accurately and, a massive cassette data 
d u m p  to contro l your progress . The computer checks 
for accuracy, and sets ti med exerci ses to check your 
progress . If you have to l o�k at each key 

.
before you 

press it,  or onl y  use two fJ.ngers , then th 1s
. 
progr.am , 

p lus  a l itt le  perserverance , w i l l  do some amazmg thmgs 
to your typi ng speed . 

GAMES 

U B OAT $7 .50 plus 50c p&p 
Real  t i me s imu lation at its best ! Comes with worki ng 
sonar-screen and periscope, a fu l l  rac k  of torpedoes, 
plenty of targets , worki n g  fuel and battery meters, 
he lpfu l Mothersh ip  for h igh-seas reprovis ioning and 
even has emergency radio for that terri b le moment 
wh en the depth charges put your crew at ris k .  Requ ires 
Level I I /1 6 K .  

SPA C E  I NVAD E RS $7 . 50 plus 50c p&p 
M uch improved vers ion of th is arcade favou rite with 
redesigned l aser and cannon b lasts, h igh-s peed cannon , 
50 roving drone targets, 1 0  mothershi ps and h eaps of 
fun for a l l . Level  I I  with 4 K  and 1 6 K versions on this  
cassette . 

G O L F  ( l2/1 6K)  $7 .50 + 50c p&p 
P it your  sk i l l s at m i n i -go lf  aga i nst the computer.  Choose 
the level of d ifficu lty,  the number of ho les and whether 
you want to play stra ight m i n i  gol f  or crazy golf.  Com 
plete with hazards, water traps , bunkers and trees.  
G reat fun for k ids of al l  ages.  

D OMI N O ES( l2/1 6K) $7 .50 + 50c p&p 
Pit your ski l l  at dom i noes agai nst the computer, which 
provides a t ireless opponent. Anothe r appl ication of 
su pergraph ics from the stable  of Charl i e  Bart lett. 
Domi noes are shown approxi mate l y  l i fe s i ze in fu l l  
deta i l  (except for colour! ) .  The mon itor screen i s  a 
window wh i ch you can move from one end of the 
stri ng of domi noes to the other.  Best of al l ,  you don't 
l ose any pieces between games!  

K I D 'S ST U F F  (formerly MMM-1 ) $7 .50 plus 50c. p&p 
Th ree games on one cassette from that master of T RS-
80 gra phics ,  Charl ie  Bart lett . I nc ludes I N D Y  500, an 
exciti ng road race that gets faster and faster the longer 
you play,  S U B H U N T in wh ich your wa rshi p b l ows u p  
u nfortu nate l i ttle su bmari nes a l l  over the p lace, and 
K N I E V E L  (as i n  motorcycl e ,  ramp and buses ) .  

OT H E R  PRO G RAMS 

I N F I N ITE  BAS I C  BY RAC ET (32 K/1 D ISK) 
$49.95 + 50c. p&p 
F u l l  matr ix  fu ncti ons - 30 BAS I C  comma nds ;  50 more 
STR I N G  functi ons as BAS I C  commands.  

GS F/l2/48K $24.9 5  + 5 0c. p&p 
1 8  mach ine language routi nes inc lud ing RACET sorts . 

B US IN ESS AD D R ESS A N D  I N F O RMAT I O N  SYSTEM 
(48K/D ISK) $24.95 + 5 0c. p&p 
A l l ows you to store addresses and i n formation about 
busi nesses, edit them and print them out. 

H ISPE D ( l2 1 6, 32 or  48K) $2 9.95 
This  mac h i ne l anguage program a l l ows you to SAV E 
and LOAD programs and data to tape at speeds u p  to 
2000 band (4 ti mes norma l )  us i n g  a standard cassette 
recorder. A switch must be i nsta l l ed to rem ove the 
X R X  I I I l oading board , if fitte d .  
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PRO G R AMS F ROM C RE ATIVE  COMPUT I N G  

A D V E NTU R E  PROG RAMS 

ADVENT U R E  lAND ( l2 /1 6K)  $1 4.95 + 50c. p&p 
Try to fi nd and ta ke treasu res as you explore a fantasy 
worl d . The computer acts as your puppet and carries 
out your two word commands.  

Someti mes you wi l l  need s pecia l  objects to do certa in 
thi ngs, often a l ittl e  magic i s  necessary . Absorb i ng and 
cha l l enging.  

TH E C O U NT A DV E NT U RE ( l2/1 6 K) 
$14.95 + 50c. p&p 
In this  adve ntu re , you awa ke n i n  a bed i n  a cast le i n  
Transy lvan i a .  Y o u  don 't k now w h y  you are there but 
you 'd better solve the puzzle before it's too l ate . Just 
as enthra l l i ng as A D V E N T U R E LA N D  but b lood 
thi rst ier !  

ADVENT U R E lAND A N D  PI RATE ADVENT U R E  
O N  D IS K  (32 K O N E  D IS K) $24.95 + 50c. p&p 
Th is i s  the Adventu reland program on disk p lus  P i rate 
Adventure, com p l ete with bu ried treasu re, keel hau l ing, 
p lan ks for wa l ki ng and s ku l l s  and crossbones. 

You can save the game to disk at any point and 
retu rn to it l ater when you r nerves a re steady . 

G AMES 
AI R T RA F F I C  C O NTR O l l E R  ( l2 /1 6K)  
$9.95 + 50c. p&p 
O n e  o f  t h e  hottest sel l i ng games i n  t h e  U S A ,  y o u  are 
the A i r  Traffic Control l e r  and the mon itor is your 
radar screen . B r i ng d own the a i rcraft safe ly and avoid 
mi d -a i r  co l l is ions . 

Z C HESS ( l2 /1 6 K) $1 9 .9 5  + 5 0c. p&p 
(D ISK/32 K) $24.9 5  + 5 0c. p&p 

Seven levels of abi l ity , contains al l  standard moves 
i ncl u d i ng cast l i ng and En Passant captures . It  can play 
e ither b lack or wh ite and its versat i l e  boa rd set-u p 
mode a l l ows spec ific posit ions to be p layed as des ired . 

SPA C E  G AMES ( l2/1 6K) $1 3 .50 + 50c. p&p 
3 S pace G ames incl u d ing U LT R A-TR E K, R OM U LA N , 
and STA RWA R S .  Fast, real -ti me graphics . 

STRAT E G Y  G AM ES ( l2/1 6K)  $9.50 + 50c. p&p 
5 Strategy games i nc lud ing  TU N N E L  V I S I ON (find 
your wa y out of a 3-D maze ) ,  E VAS I ON -- avoid 
the dead ly snake ) .  J I GSAW ( put the puzzle together) , 
TH E MAST E R S  ( Go l f  on the '80 for up to 4 p layers ) ,  
M OTO R RACI N G  (Com pete aga inst the comp uter at 
I ndy or the G rand Pri x ) . 

G RAPH I N G  PAC KA G E  ( l2/1 6K)  $9.95 + 5 0c. p&p 
A set of 6 uti l ity programs wh i ch a l l ow you to d raw 
B A R  G R APHS,  G R APH CA R TES I A N  COO R D I 
NATES, carry out PO LA R  G R AP H I N G ,  PA R AM E T R I C  
G R A P H I N G ,  L I N EA R  R E G R ESS I ON and PA RA
BO L I C R E G R ESS I O N .  

B O O KS 

L EV E l I I  R O M  R E F E R E N C E  MAN UA L  
$24.95 + $1 .20 p&p 
Over 70 pages packed fu l l  of  usefu l information and 
sam p l e  programs .  Appl i es to both T RS-80 and SYSTE M 
80 . 

T RS-80 D IS K  A N D  OTH E R  MYST E R I ES 
$24.95 $ $1 .20 p&p 
The hottest sel l i ng  T RS-80 book i n  the U .S .A.  D isk  fi l e  
structu res revealed , DOS's compared a n d  expl a ined,  
how to recover l ost f i les ,  how to rebu i ld crashed 
d i rectories - this is a m ust for th e serious D isk user 
and i s  a perfect compan ion to any of the N EWDOS's.  
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***** F I NANCE L I /4K 

t� I C R0-80 

by M .  Svensdotter ***** 
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T he  best way to demonstrate t h i s program i s  to  g i ve y o u  some d ata  a n d  s how you what h appens 
once you enter i t .  

Let 1 s s ay t h at your i ncome for t h i s week was $ 1 85 . 25 ,  you a 1 re ady h ad $30 . 32 i n  your pocket 
and you h ad v ari ous expen ses  duri n g  t he week of $37 . 25 and $ 1 42 . 30 l eavi n g  you wi th  $36 . 02 .  

One t h i ng t o  remember i s ,  i f  you are a s ked t o  enter 1 for a p art i cu l ar t h i ng t o  happen , enteri n g  
any other number wi 1 1  s t o p  i t  h appen i ng . F i rst of a 1 1 , you are as ked to enter 1 i f  t h i s i s  
a n ew year . For t h i s demonstrat i on enter 1 t hen you are as ked to  enter the  fi n anci a l  year ( 1 98 1 ) ,  
when the  year i s  repeated on t h e  screen , pre s s  ENTER . Now comes the  t i me for enteri ng your 
i ncome and expenses . Money pai d to  you s hou l d  be entered as  a negati ve n umber and your expen ses  
and mon ey i ri . hand  as  a pos i t i ve number . The above amounts must be entered in  t�i  s form : -

- 1 8525 ENTER 
3725 ENTER 

1 4230 ENTER 
3602 ENTER ( 3032+570 ) 

0 ENTER (th i s tel l s  your 80 t h at you h ave fi n i shed ) . 

You are then asked to enter 1 i f  you want a data check . Thi s i s  so you can h ave a 1 ook at a 1 1  
va l ues i n  memory . 

After t h i s you wi l l  s ee 

I NCOME & EXPENSES BALANCE 

at the  top of the  screen and the  1 ast entry di  sp 1 ayed at the  centre of the  screen ( $36 . 02 ) . 
You won 1 t want to p 1 ace t h i s amount on your d ata  t ape so when E NTER 1 TO DELETE DATA appears , 

a l l you do i s  enter 1 and t h at amount wi l l  be erased from memory . 

The next t h i ng to do i s  enter a number other t h an l ,  you wi l l  then  be tol d to pre s s  ENTER when 
the t ape i s  ready (p l ace a fres h  t ape i n  t he recorder and press p l ay and record ) .  As each amount 
i s  p l aced on the  t ape i t  wi 1 1  be di s p l ayed on the  screen . You wi 1 1  be  asked to enter 1 if you 
requi re a graph . ENTER l and you wi l l  be as ked to  speci fy the  l ow l i mi t .  I f  the l ow l i mi t 
i s  $20 , t hen any col umn wi t h  an amount l ess  t h an t h i s wi l l  be empty except for an L at the bottom . 
An I at the bottom of a co 1 umn mean s t h at t h i s amount was entered as i ncome . O nce the  graph 
h as been drawn you wi l l  be  as ked if you want to  mag n i fy t h e  graph . I f  you don 1 t ,  t hen you h ave 
fi n i shed . I f  you do , enter . 5  for h a l f s i ze ,  whi l st who l e numbers wi l l  i ncrease magni fi cat i on .  

1 0  C . : GOS . 500:P . :P. • FoR •;A( 0 )  

15 B$=PRESS ENTER 

20 P.BS;: I . AS:CLS 

30 P . •  ENTER WHOLE NUMBERS ONLY , F OR EXAMPLE $ 5 . 40 IS 540 

40 I. " - FOR INCOME + FO R  EXPENSEs • ;A ( B ):C. 
50 I FA ( B ) =0G.80 

50 B=B+! 

70 G . 40 

80 F.Z=B+ 1 TOB+ 1 0:A ( Z )=0:N . Z  

1 20 C=0:B= l:C . : I . " ENTER 1 FOR DATA CHECK •;Q:C.:IF0<>1 G . 1 1 5 

1 10 P . AT468 . "s•;A ( B )/ l 00;AT448,BS;: I .AS: G . 125 
1 1 5 c .  
1 2 0  P.AT0, · s•;A C B ) / 1 00 ,  

125 C=C+A( B ) 

1 30 I FA <B+1 )=0C.:P . AT28 . INT( C )/ 100:G. 1 6 0  

1 4 0  B=B+ l : I F0<>1 G. 1 20 

150 C. : G . ! H l  

1 60 I FC < 0P.AT0, . I NCOME EXCEEDS EXPENSES BY s• ; :G.200 

170 I FC>0P . AT 1 , . EXPENSE S  EXCEED I NCOME BY s• ; :G . 200 

1 80 C . :P. · r NCOME & EXPENSES B ALANCE 

200 P.AT 448 , •s • ;A C B ) / 1 00,: ! . " 1  W I LL DELETE THE DATA " ; Q  

205 P.AT448:P.:P . :P.:P. 
2 1 0  I F Q=1 A ( B )=0:B=B- 1 :G.200 

215 I FC< >0B=B+ l :G . 1 5 

220 B= l 

230 P . BS ; : I. · WHEN TAPE I S  READY TO R EC I EV E  DATA• ; AS 
240 C. :R=0 

250 D=A( B ):E=A< B+ l ):F-A < B+2 ):G=A < B+3 ):H=A( B+4 > : I =A ( B+5 ) 
255 J=A < B+6 >:K=A < B+7 >:L=A < B+8 )  

260 P .  f:D ; • , • ; E ;  • , • ; F ;  • , " ; G ;  • , • ; H ;  • , • ; I ;  • , • ; J ;  • ,  • ; K ; • , • ; L 

270 F.0=0T08:R•R+ 1 0: I FR >SSR=0:P. 
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280 I FA ( B+Q ) =0P . : G . 31 0  
290 P . T . < R ) ; A < B+Q ) / 1 00 ; : N . Q  
300 B=B+9 : G . 250 
3 1 0  P . tA C 0 )  
320 G . 700 

M I CR0-80 

500 B= l : I  . ..  ENTER 1 I F  TH I S  IS A NEW YEAR . ; Q : I FQ= l G . 6 1 0  
5 1 0  C . : R=0 : P . AT 1 , . DATA TAPE I N  PLAYER & PRESS P LAY " ; AT0 ; 
520 I . *D , E , F , G , H , I , J , K , L  
530 A C B ) =D : A C B+ l ) =E : A C B+ 2 ) =F : A C B+3 ) =G : A C B+4 ) =H : A ( B+5 ) = I  
535 A < B+6 ) =J : A( B+7 ) =K : A C B+8 ) =L 
540 F . Q=0T08 : R=R+ 1 0 : I FR >55R=0 : P .  
550 I FA C B+Q ) =0 G . 580 
568 P . T . C R ) ; A C B+ Q ) / l 00 ; : N . Q 
573 B=B+S : G . 520 
580 Z = B - 5 : IFZ< BZ=0 
580 Z=Z+ l : I F A C Z ) < >0G . S90 
500 B=Z : I . tA C 0 ) : RET . 
6 1 0  I .  " ENTER F I NANC I AL YEAR • ; A ( 0 ) : RE T . 
780 I . " ENTER 1 IF YOU REQU I RE A GRAPH " ; R  
7 1 0  V= 1 : I FR< > 1 S T . 
720 I . •  WHAT I S  THE LOW L I M I T  < I N DOLLARS ) • ; s : S= I N T < S• 1 00 ) 
73(! C .  : T=0 : C=0 
7 40 F . B= 1 TOZ : IFA( B ) = 0G . 83 0  
750 C=C+A ( B ) : U=47 - < ABS < C • V/2 1 73 ) )  
755 I FU< 0U=0 
778 T=T+2 : IFC< - SF . Y=46TOUS . - l : S . C T , Y ) : S . C T+ l , Y ) : N . Y : G . 780 
775 P . A T960+T/2 , " L • ; AT 0 , 

780 I F A B S ( A ( B ) )< >A C B ) GOS . 90 0  
790 I FT< 1 24G . 820 
803 P . AT0 , B$ ; : I . AS 
8 1 0  C . : T=0 
820 N . B 
830 ! . .  ENTER 1 TO CHAN G E  MAGNI F I CA T I ON • ; v  
840 I FV< > 1 ST .  

. 

850 ! . . WHA T MAGN I F I CATION DO YOU REQU I R E • ; v  
880 G . 720 
900 P . AT960+T/2 , • r • ; AT0 , 
8 1 0  F . W=44TOU �2S . - 2 
928 I FW - 1 >0R . C T , W ) : R . < T+1 , W - 1 ) 
930 N . W : RET . 
860 P .  : RE T . 
899 REM - I N I T IAL EXPLANATI ON 
1 000 U=0 
1 0 1 0  CLS : GOS . 950 : U=U+l 
1 020 P . " AR I THME T I C  REV I S I ON 
1 030 P . T . ( 22 ) , " - 4 MULTI P L I ED 
1 3 4 0 P . T . ( 22 ) ,  • 4 MUL T I PL I ED 
1 050 P . T . ( 22 ) ,  " - 4 MULT I P L I ED 
1 055 F . W= l T064 : P . " - • ; : N . W 
1 060 A=4 : B=3 : C=S : D=.2 : E=4 : F=6 
1 �70 I FU < > 1 T . 1 090 
1 080 G . 1 20 0  
1 090 IFU< >2T . 1 1 1 0 
1 1 00 F= - 6 : G . 1 20 0  
l l l 0 I FU< >3T . l 1 30 
1 1 20 E= - 4 : G . 1 200 
1 1 30 I FU< > 4T . 1 1 50 
1 1 48 D= - 2 : F= - 6 : G . 1 20 0  
1 1 50 I FU< >ST . 1 20 0  
1 1 60 D = - 2 : E= - 4 : F = - 6  
1 200 GOS . 605 : G OS . 9 0 0  

4 MULT I PL I ED B Y  
B Y  3 - 1 2 •  
B Y  - 3 - 1 2 "  
B Y  - 3 = 1 2 •  

1 2 1 0  I FU=SCLS : P . " TRY SOME PROBLEMS - • : P . : RET . 
1 220 G . 1 0 1 0  

3 1 2 " 

***** REMOV I NG L I NEAR BRACKETS L I /4K by - A . W .  Hol l and ***** 

PAGE 22  

Thi s program i s  i ntended to  a s s i st  students  of a l gebra in  l earn i ng how to  remove l i near brackets . 
I n i ti a l l y ,  a step - by - step exp l anati on i s  g i ven for a number of exampl es ,  then t h e  student i s  posed 
one probl em at a t i me and a s ked for an answer . I f  the  probl em i s  an swered correct l y ,  the  next 
prob l em i s  presented . I f  an i ncorrect answer i s  g i ven , the  student i s  requested to try agai n .  O n  
g i vi ng another i ncorrect answer , the correct s o l ut i on i s  di s p l ayed together wi th i t s step - by- step 
deri vat i on and the student i s  adv i sed to s eek  h uman he l p if h e  does not understand the proce s s . 

5 CLS : I N . •  PLEASE ENTER A NUMBER BETWEEN 1 & 1 00 • ; A  

S F . J = l TOA : Z=RND ( 30000 ) : N . J  

1 0  CLS : Y= l : N=0 : GOS . 950 
20 P . " WOULD YOU L I KE AN EXPLANAT I ON • 

30 IN . •  BEFORE TRY I NG SOME PROBLEMS • ; G  
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40 I F G = 1 GOS . l 000 : G . 1 00 
50 I FG < >0P . " I NPUT ERROR » : G . 20 
1 00 CLS : L=0 : J=0 

M I C R0 -80 

1 1 0 A=RND C 1 9 ) - l 0 : B=RNDC 1 9 ) - 1 0 : C=RND ( l 9 ) - 1 0 
1 20 I F C A=0 ) + ( B=0 ) + ( C=0 ) T . l 1 0 
1 2 1  I F C ABS C A l = l ) + ( ABSC B ) = l ) + ( ABS ( C ) = l ) T . 1 1 0 
1 30 D=RND ( 1 9 ) - 1 0 : E=RNDC 1 9 ) - 1 0 : F=RND ( 1 9 ) - 1 0  
1 40 I F < D=0 ) + ( E=0 ) + ( F= 0 ) T . 1 30 
1 4 1  I F < A B S ( D ) = l ) + ( ABS( E ) = l ) + ( ABS C F )= l ) T . 1 30 
1 50 L=L+ l : GOS . 700 
1 80 X=A•B+D�E : V= A•C+DsF 
190 P .  : P  . •  THE ANSWER IS I N  THE FORM A X +  B •  
200 J=J+ l : I N . •  WHAT I S  THE VALUE O F  A • ; T  
2 1 0  I N  . •  WHAT I S  THE VALUE OF B • ; z  
220 P . " YOUR ANSWE R  I S  • ;  
230 H=T : I =Z : GOS . 8 0 0  
2 6 0  P . : I F < T=X ) s ( Z=V ) P  . •  C O RRECT - W ELL DONE ! " : F . W= 1 T03000 : N . W : G . 38 0  
2 9 0  I FJ < >2P . •  H A V E  ANOTHER G o • : G . 200 
300 P . •  SORRY . THE C ORRECT ANSWER I S  
3 1 0  H =X : I=V : GOS . 800 

a • ' 

340 P .  · woULD YOU L I KE ME TO SHOW YOU HOW TO DO I T " ; 
350 I N . W : I FW = 1 GOS . 6 00 : G OS . 900 : G . 380 
360 I FW< >0P . •  I NPUT ERROR • : G . 34 0  
380 CLS : I FL < >SJ=0 : G . l 1 0 
390 I N . " DO YOU WANT ANOTHER 5 P ROBLEMS . ; W : I FW= 1 T . 1 00 
400 I FW< >0P . •  I NPUT ERROR • : G . 39 0  
4 1 0  C LS : P . A . 470 , . 0KAY SEE YOU LATER • 
420 F . W= 1 T02000 : N . W : CL S  
430 G . 430 
589 R EM- PROBLEM EXPLANAT I ON 
600 CLS 
605 GOS . 700 
608 p .  · =  u ;  
609 I F C A*B ) < 0P . • - • ; 
6 1 0  P . AB S C A*B l ; a X  u ; : IFAsC >0P . • + a ; : G . 62 0  
8 1 5  P . " - a ; 

620 P . ABS C AsC ) ; : I FD•E > 0P . • + • ; : G . 63 0  
5 2 5  P • - n • 
630 P . ABS < D•E ) ; • x  • ; : I FD•F >0P . " + " ; : G . 640 

635 p .  u - . ; 
640 P . AB S < DsF ) 
645 p .  · =  • ; 
647 I F ( A*B+D*E ) =0T . 650 
6 4 8  I F ( A•B+D�E ) < 0P . " - " ; 

64 9 P . ABS ( A•B+D•E ) ;  " X  • ;  

650 I F ( C A•B+D•E l < >0 l • ( C A•C+D•F ) )0 ) P .  " + " ; : G . 660 
6 5 5  I F ( A•C +D•F ) < OP . • - • ;  
SSC P . ABS C A•C+DsF ) : P . 

665 F . W= 1 T064 : P . • - • ; : N . W  

870 P . " I F YOU CAN' T UNDERSTAND THE ABOVE " 
680 P . •  PLEASE ASK A HUMAN TO EXPLA I N . " 
E90 P .  : RET . 
699 REM - W R I TE PROBLEM 
700 I FA< 0P . " - " ; : 
702 P . ABS C A ) ; " C " ; : I FB< 0P . " - " ;  

703 P . ABS ( B ) ; · x  " ; : I FC >0P . " + • ; : G . 7 1 0  

?05 p • •  - . ; 
7 10 P .  ABS ( C ) ; " ) " ; : I FD >0P . " + "  ; : G .  720 
7 1 5  P .  " - " ;  

720 P . ABS ( D l ; " C " ; : I FE< 0P . " - " ; 

722 P . ABS C E ) ; • x  " ; : I F F >0P . " + " ; : G . 73 0  
725 
730 P . AB S C F ) ; " ) n : RE T . 
799 REM . W R I TE ANSWER 
800 I FH=0T . 820 
805 I FH< 0P . · - • ; : H= - H 
8 1 0  P . H ; " X  " ; : I F I = 0P . " " : RET . 
820 I F C H< >0 ) • C I >0 ) P . " + " ; : G . 830 

825 I F I < 0P . · - · ; 
830 P . ABS C I ) : RE T . 
899 REM - READY? 
900 I N . " P RESS ' ENTER' WHEN R EADY TO GO ON " ; AS 

9 1 0  R E T . 
948 REM . T I TLE 
950 CLS : P . T . C l l ) , " ••• L I NEAR ALGEBRA - REM O V ING BRACKETS •�• · 

PAGE 2 3  
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***** TABLES TESTER L I I /4K 

M I CR0-80 PAGE 24 

by - Peter & Shi r l ey Mi l l er ***** 

Havi ng j ust purchased a TRS 80 , we were eager to j u st i fy the expense  by produc i ng a u seful progr am 
for our chi l dren . Th i s  peri od  coi nc i ded wi t h  them l earn i ng thei r mu l ti pl i c ati on t ab l es  and i nstead 
of testi ng them manual l y ,  i t  seemed an i deal  task  for the  80 . The mai n prob l em i s  retai ni ng thei r 
attent i on and i nterest and the  b u l k of the program i s  devoted to t h i s end . An excel l ent program by 
Spencer George ( MI CRO 80 i s sue 8 )  provi ded the i nterest wi th  h i s graph i c s , not to menti on h i s 
program l ayout . 

The ' Tab l es Tester ' i s  very s i mp l e wi th  i ts base  bei ng two random n umbers between 1 and 1 2 , ( l i nes  
400 & 4 1 0 )  mul t i pl i ed together and pri nted . The 80 tests the  rep l y  for correct , too smal l ,  or too 
l arge , and react s accordi n g l y . The mai n l oop ( W )  contro l s the number of quest i ons  asked ( 1 2 )  
whi l st ' T '  accumu l ates the  n umber of correct an swers . I t  shou l d be noted t h at a c orrect an swer 
must be gi ven on the f i rst  attempt to  i ncremen t  the scor e .  If by the second attempt the correct 
an swer i s  not g i ven , the 80 wi l l  prov i de i t .  

The on ly opportun i ty t o  exi t  t h i s program i s  when the  student h a s  comp l eted a set correctly , 
otherwi se  i t  l oops b ac k  for another 1 2  questi ons . I t  may l ook a l ot of typi ng but AUTO wi l l  hel p 
wi th the  i nput and to reas sure you - i t  works  and the k i d s  enj oy i t .  

1 0 · �· · · · � ···�········ ·········· 

* TABLES TESTER TRS 8 0  LEV2* 
** * *** *�········· ··········· 

20 ' 
33 ' BY P & S M I LLER 

GRAPH ICS FROM SPENCER G E ORGE 
SYMBOL/BAS - M I CRO 80 I SSUE 8 

40 ' P LEASE DELETE ALL REM STATEMEN T S  
58 ' ** D A T A  FOR ANDRO I D  
6 0  DATA 3 ,  1 68 , 5 ,  1 48 , 66 , 1 60 , 67 , 1 58 ,  6 8 , 1 88 ,  6 9 , 1 73 , 1 3 0 , 1 78 , 1 3 1 ,  1 87 ,  
1 32 .  1 88 ,  1 33 , 1 83 
70 DATA 1 93 ,  1 74 , 1 9 4 , 1 45 ,  1 95 ,  1 9 1 , 1 9 6 , 1 9 8 , 1 97 ,  1 9 1 , 1 98 , 1 62 , 1 9 9 , 1 57 
80 DATA 258 , 1 3 1 , 259 , 1 7 1 , 2 6 1 , 1 5 1 , 262 , 1 3 1 , 322 , 1 76 , 323 , 1 86 ,  325 , 1 8 1 , 3 2  
6.  1 7 6 .  70 , 1 44 ,  1 3 4 , 1 77 
90 D I M  A 1 ( 27 ) ,  B 1 ( 27 )  
1 0 0  FOR J= 1 TO 2 7  
1 1 0 READ A 1 ( J ) ,  B 1 ( J )  
1 20 NEXT J 
1 30 ' ** OPEN I NG MESSAG E  
1 40 CLS 
1 50 I NPUT " HELLO - WHAT I S  YOUR NAME THEN 7 • ; N$ 
1 60 CLS 
1 70 P R INT CHR$ ( 23 )  
1 88 PR I NT NS ; "  I S  A LOVELY NAME • 
1 90 PRINT 
200 GOSUB 9 1 0  
2 1 0  P R I NT · WELL " ; N s ; · I ' M THE TRS sa · 
220 P R I NT " **** TABLES TESTER ! ! ! * * * • • 
230 G OSUB 9 1 0  ' ** SCROLL DELAY SUBROUT I NE 
240 PR I NT " - - - - AND I W I LL T H I NK OF S OME TO ASK You • 
250 G OSUB 9 1 0  
260 P R I NT 
270 P R I N T · - - r KNOW ALL MY TABLEs - - · 
280 GOSUB 9 1 0  
2 9 0  PR I NT 
300 �� I N T " NOW LETS SEE IF Y O U  KNOW YOURS ! • 
3 1 0  G OSUB 9 1 0  
320 P R I NT 
330 P R I NT . R I GHT THEN • ; NS 
340 P R I N T • TH I S  I S  HOW IT G OES - • 
350 G OSUB 940 
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360 G OSUB 9 1 0  
370 R ANDOM ' ** THESE NEXT 4 LI NES A R E  WHAT I TS ALL ABOUT 
380 CLS 
390 PR I NT CHR$ ( 23 )  
400 A=RND ( 1 2 ) 
4 1 0  B=RND C 1 2 ) 
420 W=W+l ' * * NUMBER OF QUESTI ONS ASKED ( 12 T I MES THROUGH ) 
430 IF W = 1 3  THEN 670 
440 P R I NT @ 5 1 0 ,  A ; • T I ME S  • ; B ; • = • ;  
450 I NPUT X 
460 Y=A*B' ** THE TRS 80 F I NDS THE CORRECT ANSWER 
4 70 IF X=Y THEN 500 ' ** CORRECT ANSWER 
450 lF X < Y THEN 530 ' * * ANSWER TOO S MALL 
480 IF X )'r' THEN 580 ' ** ANSWER TOO L ARGE 
500 GOSUB 1 0?0 
5 1 0 T=T+ 1 

S20 GOTO 380 
530 P R I N T M TOO SMALL ! TRY ONCE MORE " ;  
S40 I NPUT X 
550 I F  X< >Y THEN 6 30 
560 GOSUB 970 
570 GOTO 380 
580 PR I N T . TO O  B I G  
590 I NPUT X 
600 I F  X< >Y THEN 630 
6 1 0  GOSUB 970 
620 GOTO 380 
630 P R INT 

TRY . ONCE MORE • ; 

640 P R I NT . SORRY - BUT • ; A ; • T I MES • ; B ;  • " ; Y 
650 GOSUB 940 
660 GOTO 380 
670 CLS 
680 P R I NT CHR$ ( 23 )  
690 F O RQ = 1  TO 300 
700 U=RND ( 1 000 ) : P R I NT@U , • • • ; 
7 1 0  NEXTQ 
720 G O SUB9 1 0  
730 CLS 
740 PR I NTCHR$ ( 23 )  
750 P R I NT @ 454 , • youR S CORE I S  • ; T  
760 P R I NT TAB ( 8 ) " 0UT O F  1 2 • 
770 IF T< 1 2  THEN 830 
780 P R I NT . WONDERFUL - ALL CORRECT . • 
790 P R I NT " WOULD YOU L I KE TO PLAY A G A I N • ,  
800 I NPUT H$ 
8 1 0  IF LEFT$ C H$ , l ) = • y •  THEN 880 
820 END 
830 P R I N T " NOT YOUR BEST • 

840 PR I NT " - - - ! T H I NK WE W I LL P L A Y  A G A IN •  
850 GOSUB 940 
863 CLS 
870 P R I NT CHR$ ( 28 )  
880 T=0 
880 W=0 
900 G OTO 380 
9 1 0  F O R  K = 1  
920 NEXT K 
930 R E TURN 
940 FOR E = l  
950 NEXT E 
960 RETURN 

TO 9 8 0  

TO 2 0 0 0  

3 7 0  V = 1 5360' * *  RANDOM STARS ROUT I NE 
980 F O R  SS= l TO 25 
398 D=RND C 50 0 ) 
1 00 0  POKE V+2•D . 4 2  
1 0 1 0  FOR JH= l  TO 2 5  
1 020 NEXT J H  
1 03 0  NEXT S S  
1 040 FOR L= 1 T O  400 
1 050 NEXT L 
1060 RETURN 
1 070 CLS' ** AND R O I D  PR I NT I NG R OU T I N E  
1 080 FOR SS= l TO 2 7  
1 0 9 0  POKE 1 5880 + A 1 ( SS ) ,  B l C SS )  
1 1 00 NEXT S S  

PAGE 25 
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1 1 1 0  FOR TY = 1  T O  3' •• HEAD POS I T I ON 1 

1 1 20 POKE 1 60 1 2 , 1 78 

1 1 30 POKE 1 5883 , 1 2 8  

1 1 40 POKE 1 5885 , 1 28 

1 1 50 POKE 1 5947 , 1 74 

1 1 60 POKE 1 5949 , 1 57 

1 1 70 FOR S = 1  TO 1 00 

1 1 80 NEXT 

1 190 P OKE 1 5883 , 1 68' •• HEAD POSTION 2 

1 200 POKE 15885 . 1 48 

1 2 1 0  POKE 1 60 1 2 ,  1 88 

1 220 POKE 1 5847 , 1 42 

1 23 0  POKE 1 5949 , 1 4 1  

1 2 4 0  F O R  S=1 T O  1 0 0  

1 250 NEXT S 

1 2 6 0  NEXT 

1270 FOR EE=1 TO 1 0 0  

1 280 NEXT E E  

1 290 RETURN 

1295 I 
1 300 • •• L I ST OF VAR I ABLES 

! 385 • 
1 3 1 0  I A & B TABLES VALUE 

1 320 I E EXTRA DELAY 

1 330 • K SCROLL DELAY 

1 3"'1 0  I N$ PLAYERS NAME 

1 3 4 4  I Q LOOP COUNTER FOR STARS 

13-45 I u RANDOM S CREEN POS I T I ON 

1 350 I T NUMBER CORRECT 

1 360 I w NUMBER O F  QUES T I ONS ASKED 

1 370 I X PLAYERS ANSWER 

1 388 ' y TRS 80' S ANSWER TO ABOVE 

M I CR0-80 

1390 I J , V , JH , S , SS AND EE - REFER SYMBOL/BAS 

BY SPENCER GEORGE 

***** BOWL I NG L I  I /4K by - C ar l  Cranstone ***** 

PAGE 26 

Thi s program has  sound for TRS-80 ' s .  System 80 u sers shou l d  cons u l t  I s sue 1 4 , p age 7 for g u i d
ance on convert i ng the  program to g i ve sound from thei r computers . 

When typi n g  i n  L i ne 0 ,  type " 0  GOT020 : "  then f i l l  the remai nder of the l i ne wi th b l ank spaces . 
Thi s al l ows room for the mac h i ne l an guage sound rout i ne to be POKE ' d  i nto memory on RUNi n g . 

Before you RUN the program ,  s et up the tape recorder for sound effects . Put the l arge grey p l ug i n  
M I C  and pre s s  the PLAY button . Remove the other p l ugs and turn u p  the vol ume . . 

HOW TO PLAY : -

You are i n  a bowl i ng a l l ey and you h ave ten shot s . i e .  5 frames - - 2 b a l l s  per frame . Move the  
graph i c  man  up and  down u s i n g  the keys : - 1 1 W" for  up  and " S 11 for down . You wi l l  hear a beep when 
you move t he man . Press both keys at once to  rol l the ba l l when you h ave the man i n  posi t i on .  I f  
you man age to knock a 1 1  t h e  pi n s  down o n  t h e  fi rst b a  1 1  you w i  1 1  s e e  t h e  man " j ump wi t h  j oy "  on the 
screen . A stri ke  i s  accompani ed by sound effec t s . Some of the pi n s  h ave a bon u s  on them so , i f  
you knock the  ri ght ones over , you wi l l  get extr a  poi nts . I f  you g utter the  b a l l you wi l l  get zero 
for the rest of the frames so  watch where you put the man . 

0 GOT020 : 

1 0  DATA22 1 , 33 , 36 , 67 , 2 2 1 , 78 , 0 , 1 2 1 , � 83 , 200 , 22 1 , 70 , 1 , 62 , 1 , 2 1 1 , 25 5 , 16 , 254 , 22 1 , 70 , 1 , 6  

2 . 2 . 2 1 1 , 255 , 1 6 , 254 , 1 3 , 1 94 , 253 , 66 , 2 2 1 , 35 , 22 1 , 35 , 1 , 255 , 255 , 33 , 48 , 0 , 9 , 2 1 9 , 29 , 67 , 1 95 

. 247 . 6 6  

2 0  POKE1 6526 , 24 3 : POKE 1 6527 , 66 : FORN= 1 7 139T0 1 7 1 87 : READY : POKEN , Y : NEXT : POKE 1 7 1 88 , 1 0 0  

: POKE 1 7 1 89 , 1 00 : POKE 1 7 1 90 , 0 : X=USR ( 0 )  

30 ' BOWL I NG : C . CRANSTONE : JAN . /81 : ( C ) : S . A . L I I . 4K 

40 CLS : P R HIT@20 , " BO W L I NG a : FORT= 1 T0500 : NEXTT 

50 CLS : CLEAR50 : FORT= 1 5574T0 156 1 S : POKET , 1 76 : NEXTT : FORT= 1 589ST0 1 5935 : POKET , 1 3 l : NEX 

TT : FORT = 1 5 6 1 5T01 5935STEP64 : POKET , 1 9 1 : NEXTT : POKE l 56 1 5 , 1 76 : POKE 1 5935 , 1 3 1 : MP-1 5564 

60 GOSUB200 
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70 POKEMP , 1 30 : POKEMP+ 1 , 1 86 : POKEMP+2 , 1 70 : P OKEMP+3 , 1 46 : POKEMP - 64 , 1 6 8 : POKEMP - 6 3 , 1 74 
: POKEMP - 62 , 1 9 1 : P OKEMP - 6 1 . 1 72 : POKEMP+4 , 1 3 1 : P OKEMP - 60 , 1 76 
80 I FPEEK < l 5340 ) = 1 2 8 T HENGOSUB 1 40 : MP=MP - 64 : I F MP - 64 < = 1 5 488THENMP=MP+64 
80 I FPEEK ( l 5340 ) =8THENGOSU B 1 40 : MP=MP+64 : I FMP+64 >= 1 6 063THENMP=MP - 64 
1 00 ! FB A > = 1 0THEN1 8 0  
1 1 0 I FPEEK ( 1 5340 ) = 1 36THENBA=BA+ l : GOSUB 1 70 : I FZ =2THEN70ELSEGOSUB 1 50 
120 G OSUB460 
1 30 POKEMP - 6 , 32 : P OKEMP - 5 . 32 : POKEMP -4 , 32 : POKEMP - 3 , 32 : GOT070 
1 40 FORT=MPTOMP+4 : POKET , 32 : NEXT : F O RT=MP -64TOMP-60 � POKET , 32 : NEXT T : PO K E 1 7 1 8 8 , 25 : PO 
�E1 7 1 89 , 255 : POKE 1 7 1 90 , 0 : X=US R ( 0 ) : RETURN 
1 50 POKEMP+4 , 32 : POKEMP - 60 , 32 : S = MP+S : FORK= S TOS+ < RND ( 4 ) +39 ) : POKEK , 32 : POKE K - 1 , 32 : PO 
KEK + 1 , 32 : POKEK - 65 , 32 : POKEK - 6 4 , 32 : POKEK - 63 , 32 : FORT= l T020 : NEXTT : POKEK , 1 3 l : POKEK - 64 
. 1 ?6 : NEXTK : POKEK , 32 : POKEK - 64 , 32 
1 50 POKEK -63 , 32 : POKEK - 1 , 32 : POKEK-65 , 32 : G O T0360 
1 70 I FMP< > l 5564ANDMP< > 1 5628ANDMP< > 1 5948ANDMP< > l 5 884THENRETURNELSEPR I N T@0 , " GUTTER 
! ! 1 ! · : v=V+ l : FORT= 1 Tose : NEXTT : P R I N T@0 , · · : z=z : GOT02 1 0  
1 80 C L S ; PR I NT " END O F  GAME . " : PR I NT " YO U  SCORED - • ; A ; • - • ; B ; " - " ; c ; • - • ; n ; • - • ; E ; " - • ; F ; • 
- · ; s ; • - • ; H ; • - • ; r ; • - • ; J : PR I NT " TOTAL = " ; A+B+C+D+E+F+G+H + I +J 
1 80 PR I NT " ANOTHER GAME? " ; : I NPU TT$ : I F LEFT$ ( TS , l l = " Y . THENRUNELSEEND 
200 P 1 = 1 5794 : P2= 1 5733 : P3= 1 5797 � P4=1 5672 : P5= 1 5800 : P6 = 1 5864 : P7= 1 5675 : P8= 1 5739 : P9� 1 
5803 : P0= 1 5867 : POKEP 1 , 1 3 l : POKEP2 , 1 40 : POKEP3 , 1 40 : POKEP4 , 1 76 : POKEP5 , 1 3 l : POKEP6 , 1 3 1 : 
POKEP7 . 1 40 : POKEP8 , 1 40 : POKEP9 , 1 4 0 : POKEP0 , 1 40 : RETURN 
2 1 0  I FBA= 1 THENA= 0 : RETURN 
220 I FBA=2THENB=0 : RETURN 
230 I FBA=3THENC=0 : RETURN 
240 I FBA=4THEND=0 : RETURN 
250 I FBA=STHENE=0 ; RETURN 
250 I FBA=6 T HENF=0 : RETURN 
270 I FBA=7THENG=0 : RETURN 
283 I FBA=BTHENH=0 : RE TURN 
290 I FB A=9THEN I =0 : RETURN 
380 IFBA= 1 0 THENJ= 0 : RETURN 
3 1 0  I F PEEK ( P l l < > 1 3 1 SC=SC+! : I F PEEK C P2 l < > 1 40SC=SC + l : I FPEEK C P 3 l < > l 40SC=SC+ l : I FPEEK C 
P4 ) < > 1 7 6SC=SC + l : IFPEEKC P5 ) < > 1 3 1 SC=SC + l : I FPEEK C P6 l < > 1 3 1 S C=SC+ 1 : I FPEEK C P 7 ) < > 1 4 0 S C =  
S C + 1 : I FPEEK C P8 ) ( ) 1 4 0SC=SC+ ! : I FPEEK C P 9 l < > 1 40SC = SC+ l 
328 I FPEEK C P0 l < > l 40SC=SC + l  
330 I FBA= 1 THENA=S CELS E I FBA=2THENB=SC ELSE I FBA=3 THENC=SCELSEIFBA=4THEND=SC 
340 I FBA=5THENE=SCELSE I FBA=6THENF=SCELSE I FB A=7THENG=SCEL S E I FB A=8THENH=SCELSE I FBA 
=9T HEN I =SCELS E I FBA = l �THENJ=S C  
3 5 0  SC=0 : RETURNELSE I FQ=2 THENQ=0GOT0200 
360 O=RND C 7 ) : 0NOGOT0370 , 3 80 , 3 9 0 , 400 , 4 1 0 , 420 , 430 
370 POKEP 1 , 32 : GOT03 1 0  
380 POKEP1 , 32 : POKEP2 , 32 : GOT03 1 0  
3 9 0  POKE P 4 , 32 : POKEP7 , 3 2 : POKEP8 , 32 : GOT 0 3 1 0  

400 P OKEP3 , 32 : P OKE P 4 , 32 : P OKEP5 , 32 : P OKEP0 , 32 : G OT03 1 0  

4 1 0 P O KEP0 . 32 : P O KEP2 . 32 : P OKEP4 , 32 : P OK EP 6 , 32 : P OKEP8 , 32 : G O T0 3 1 0  

420 POKEP6 : 3 2 : POKEP5 , 3 2 : POKEP8 , 32 : POKEP1 , 32 : POKEP9 , 32 : POKEP7 , 32 : GOT03 1 0  

�30 POKEP0 , 32 : P0KEP 1 , 32 : POKEP3 , 32 : POKEP4 , 32 : POKEP5 , 32 : POKEP6 , 32 : POKEP7 , 32 : P OKEP8 

. 32 : POK E P 9 � 32 : I FB A = 1 0RBA=30RBA=SORBA=70RBA=9 THEN440ELSEGO T 0 3 1 0  

4 4 0  POKE 1 7 1 88 . 8 4 : POKE 1 7 1 89 , 1 3 0 : PO K E 1 7 1 90 , 84 : POKE 1 7 1 9 1 , 1 9 5 : POKE1 7 1 92 , 0 : FO R T = l T05 : 

X=USR C 0 ) : NEXTT : BA=BA + 1  
4 5 0  P R I NT®0 , • sTR I KE ! ! ! • : FORT= l T0 4 0 : NEXTT : P OKEMP , 1 76� P OKEMP - 6 , 8 9 : POKEMP - 5 , 65 : P OKE 
MP - 4 . 89 : POI<EMP - 3 , 3 3 : POKEMP+ 1 , 1 34 : P OKEMP+2 , 1 3 0 : P OKEMP - 6 4 , 1 38 : POKEMP+3 , 1 64 : P OKEMP -
6 1 , 1 42 : POKEMP+4 , 1 4 4 : � 0RT= l T0 1 30 : NEXTT : PR I NT @ 0 , "  u : Q= 2 : GOT03 1 0  
460 I FBA=00RBA=20RBA=40RBA=60RBA=8 0 R B A= l 0G O S UB2 0 0 : RETURNELSERETURN 

***** V I CTORY AT BATHURST L2/ 1 6K 
Overseas readers s h ou l d note t h at thi s program i s  model l ed on a real  s al oon c ar race h el d i n  Oct 
ober e ach year at a s pect ac u l ar and l ong road c i rc u i t at B at h urst , Au stra 1 i a .  You v'li 1 1  compete 
agai nst  other wel l - kn own s al oon c ar dri vers on the Austra l i an rac i ng c i rcu i t .  U . K .  readers may 
v�i sh to substi tute Brands H atch or whatever for B at hurst and may want to u s e  the  n ames of we 1 1 -
known Bri ti s h  dri vers . 
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Up to four p 1 ayers may c ompete i n  t he r ace and up to four peop 1 e may bet on the outcome , both 
before and d uri n g  the  course of the  r ace up  to 1 ap 1 20 .  P l ayers are requ i red to  enter thei r av
erage speed per l ap and dec i de if t h ey are goi ng to  stop at the  p i ts  for fuel  or tyres . Bathurst 
i s  a counter-c 1 oc kwi se  c i rc u i t so  t h e  ri ght front tyre wears the  qui ckest . The g ame c a n  t ake  
a coup l e  of hours  t o  p l ay ( j u st l i ke a real  race ) s o  sett l e  back and see if  you  c an outwi t Brock 
or any of the other profes s i on a l s out t here i n  the next hour or s o .  F u l l -i n struct i on s  are pro
vi ded throughout the  g ame . 

1 0  REM : V I CTORY AT B ATHURST 
23 REM : BY JOHN S .  R I C HARDSON 
30 REM : 1 4  ABOYNE R D . , G OOSEBERRY H I LL , W . A . 6076 . 
40 CLS : G OT070 
5 0  I NPUT . P RESS ' NEW L I NE' TO C ONT I NU E • ; CS 
60 RETURN 
70 PR I NTTAB ( 1 0 ) . V ! CTORY A T  BATHURST 1 98 1 • 
80 PR I NT : P R I NTTAB ( S ) " THE HARD I E - FERODO 1 00 0  S I MULA T I ON G A ME • 
90 FORX=2T0 1 0  
1 00 R EAD N $ ( X )  
1 1 0 NEXTX 
1 20 DATA CARTER , HARVEY , JANSO N , BROCK , JOHNS O N , MOFFAT , MO RR I S , GR I CE , JONES 
1 30 FORX= 1 T0 1 500 : NEXTX 
140 CLS 
1 50 INPUT . HOW MANY PLAYERS < MAX I MUM 4 ) • ; NU 
1 60 I FNU< 1 0RNU >4THENPR I N T . I NVALI D  NUMB ER - MAX . 4 •  
1 70 I FNU< l ORNU >4GOT 0 1 50 
1 80 CLS : PR I NT " WELCOME TO THE MT . P A NORAMA C I R C U I T  A T  BATHURST v 
1 90 PR I N T : P R I NT " YOU ARE P R I VELEGE D  TO HAVE BEEN ACCEPTED TO D RI VE 
IN TH I S  YEA� S HARDI E - FERODO 1 000 R ACE • 
200 P R I NT : P R I NT . YOU ARE FORTUNATE I N  THAT ONLY . 1 0 -N U . OTHER D R I VERS 
HAVE ENTERED . ALL D R I V I N G  "S I M I LA R  CARS " 
2 1 0  P R I NT : P R I N T " HOWEVER . . . .  YOU W ILL BE C OMPET I NG A G A I NST AUSTRAL I A' S 
TOP DR I VERS . . .  
220 FORX=NU+ 1 T0 1 0  
230 P R I NT N $ (  X ) ,  

240 NEXT X 
250 P R I N T : GOSUB50 
260 CLS : PR I NT . THE D R I VERS' BR I EF I NG I S  A BOUT TO BEG I N "  
270 P R I NT 
280 FORX = l TONU 
290 P R I N T " PLEASE ENTER NAME OF P LAYER NUMBER • x ;  
300 I NP UTN$ ( X )  
3 1 0  NEXTX 
320 P R I NT : P R I N T . GOOD LUCK . . . .  • ;  
330 FORX = l TONU 
340 P R I NTN$ ( X )  • ,  • ;  
350 NEXTX 
360 P R I NT 
"370 P R I NT " . . . . . . . . . .  YOU' RE G O I NG TO NEED I T •  
380 FORX= 1 T0 1 500 : NEXTX 
330 CLS : PR I NT®40 0 , " DR I VERS' BR I EF I N G " 
408 FORX= 1 T0 1 000 : N.EXTX 
4 1 0  CLS : PR INT " T HE MT . P A NORAMA C I RC U I T  IS 6 . 1 72 K I LOMETRES LONG . • 
420 P R I NT " 1 63 LAPS A R E  TO BE C OMPLETED . • 
438 P R I NT u EVERY 5 M I N UTES , YOU W I LL BE REQ U I RED TO I ND IC A TE 
YOUR PLANNED AVERAGE SPEED FOR THE NEXT 2 LAPs . · 
440 P R I NT 
450 PR I NT . THE ACCEPTABLE R ANGE OF SPEEDS I S :  

1 58 KM/HR C LAP T I ME 2 M I N S . 20 SECS . ) - FASTEST 
124 KM/HR < LA P  T I ME 3 M I MS . 0 SECS . ) - SLOWEST • 

.d-?8 PR I N T  
4 7 0  PR I NT . SOME T I MES YOUR LAP T I MES W I LL 2 E  F ASTER O R  ( USUALLY ) 
SLCWER THAN YOU P LANNED " 
�80 PR I NT : PR I NT " E . G . . . . AS YOUR FUEL LOAD DECREASES , YOUR SPEED MAY I NCREASE • 
490 P R I NT • AS YOUR TYRES WEAR , YOUR S PEED MAY DECREASE • 
500 GOSUB50 
5 1 0  CLS : PR I NT " YO U  MAY ALSO SUFFER_ MECHAN I CA L  OR ACC I DE�T DAMAG E , 

ESPEC I ALLY IF Y O U  D R I VE FAST . " 

520 PR I NT : P R I NT . FUEL : Y OU MAY S T O P  FOR FUEL AT ANY T IME . I F  YOUR 

FUEL LOAD I S  B ELOW 5% OF TOTAL , A STOP I S  MANDATO R Y . •  

530 PR I NT . FUEL STOPS TAKE I M I NUTE . · 

540 PR I NT : PR I NT . TYRES : Y OU MAY STOP FOR TYRES AT ANY T I M E . TYRE S  W I LL BE 

CHANGED DURING FUEL STOP S  IF MORE THAN 50% WORN . " 

550 P R I NT . TYRES 90% WORN REQU I RE A MANDATORY STOP . • 

568 P R I NT . TYRE S TOPS TAKE 1 M I NU TE . • 

570 PR I NT . FUEL I S  REPLEN I SHED DUR I NG TYRE STOPS . •  

580 PRINT " PUNCTURES ARE MORE L I KE L Y  W I TH WORN TYREs . · 
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590 P R I NT 
600 INPUT " DO SPECTATORS W I SH TO BET ON THE OUTCOME OF THE RACE ( Y/N ) • ; C$ 
5 1 0  I F C$= " Y . THENGR= l 
620 I FGR= 1 T HENGOSUB2830 
630 I FGR= 1 GOT0650 
640 CLS : PR I NT " CAR a T A B C 20 ) . DR I VER " TAB C 40 ) a BEST P RA C T I C E  LAP " : GOT0660 
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6 5 8  CLS : PR I NT " CA R " TAB C 1 0 ) . DR I VER " TAB C 20 ) . BEST P RAC T I CE L A P . TAB C 44 ) . BOOK I E' S ODDS 

660 P R I NT a - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - • : PR I NT 
670 FORX= 1 T 0 1 0  
6 8 0  L C X ) =RNDC 25 ) +2 0  
6 9 0  IFLC X ) ( 30T HENOD C X ) = I NT C L ( X )/ 9 ) 
700 I FL C X ) < 40ANDL C X ) = )30THENOD C X ) = I NT C L C X ) /6 ) 
7 1 0  IFL C X ) = )40THENODC X ) = I N T C L C X ) /5 ) 
728 P C  X ) =L (  X )  
730 NEXTX 
740 GOSUB4530 
?50 FORPP= 1 T0 1 0  
760 I FG R= 1 G O T0780 
770 P R I NTEE C P P ) TA B C 20 ) NS C EE C P P ) ) TA B C 4 0 ) " 2 M I NS .  • L < EE C PP ) ) • SECs . · : GOT0790 
780 P R I NTEE< PP ) TAB< 1 0 ) N S < EE< P P ) ) T AB C 20 ) A 2 M I NS . A L < EE < P P ) ) "  sEcs . · TAB < 46 ) 0D < EE < P 
p n • : l a  
"?90 NEXTP P  
800 EE=0 : AA = 0 : BB=0 : PP=0 
810 GOS UB50 
820 IFGR = 1 THENGOSUB2900 
830 CLS : P R I NT • rH E  RACE IS READY TO START . n : PR I N T  
8 4 0  P R I NT n PREPARE T O  ENTER YOUR A VERAGE SPEED FOR THE F I RST F I VE 
M I NUTES OF THE RACE . RESULTS W I LL THEN BE CALCULATED AND YOU CANES T I MATE YOUR SP 
EED FOR THE NEXT P E R I OD . . .  ETC . a : PR INT 
850 P R I NT " PLEASE TYPE I N  YOUR PLANNED AVERAGE SPEED ( 12 4  TO 1 58 KM/HR ) "  
860 FORX= 1 TONU 
870 PRI NT . CAR · x · , " NS C X ) ;  
880 I NPUTSP C X )  
890 L ( X ) = ( 6 . 1 72/SP C X ) ) •3600 
900 IFLC X ) < 1 4 00RL C X ) > 1 80GOT0920 
9 1 0 GOT0930 
920 PRI N T . I NVAL I D  LAP T I ME . : GOT0870 
930 L C X ) =L ( X ) - 1 20 
940 P C X ) = L C X )  
950 NEXTX 
950 FORX = 1 T 0 1 0  
.97 0  F <  X ) = 1 00 
983 FORW= l T04 
990 T C X , W ) =0 
l 2l0 0  NEXn� 
1 0 1 0  NEXTX 
1 020 Q=5 

1 030 
1 04 0  
1 050 
1 06 0  
1 070 

CLS : PR I NT a i NC I DENT REP ORT . RACE DURATI ON • a •  M I NUTES . • : PR I NT 
FORX = l T0 1 0  
PRINT . CAR · x · , a Ns c x ) ·  
HA=0 : H=0 : S=0 : T=0 : C=0 
I F R C X ) < 0GOT0 1 3 8 0  

1 080 2= 1 20 
1 09 0  IFL C X ) < 30GOT0 1 1 30 
1 1 0 0  I F L C X ) ( 40GOT0 1 1 40 
1 1 1 0 IFL C X ) >50GOT0 1 1 50 
1 1 20 GOT0 1 1 60 
1 1 30 Z=Z/3 : GOT0 1 1 60 
1 1 4 0  Z=Z/2 : GOT0 1 1 60 

1 1 50 Z=Z•2 : GOT0 1 1 6 0  

1 1 60 C=RND ( Z )  
1 1 70 I FC=10GOSUB2530 
1 1 80 I F C =9 GOSUB2620 
1 1 90 I FH=1 GOT0 1 380 

1200 Z=40 

Q • ' 

1 2 1 0  IF < T C X , l )+TC X , 2 ) +T < X . 3 ) + T ( X , 4 ) ) >250GOT0 1 250 

1 220 I F C T C X , 1 ) + T ( X , 2 ) +T< X , 3 )+T< X , 4 ) ) ( 1 50GOT0 1 260 

1230 I F C T C X , l )+T< X , 2 ) +TC X , 3 ) + T ( X , 4 ) ) >350GOT01 270 

1240 GOT01 280 

1 250 Z=Z/2 : GOT0 1 280 

1260 Z=Z•2 : GOT0 1 28 0  

1 270 Z=Z•4 : GOT0 1 280 

1 280 B=-RND C Z )  
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1 29 0  I FB=5GOSUB27 6 0  
1 308 I FF C X ) < 5GOSUB3780 
1 3 1 0  FORY= 1 T0 4  
1 320 I FT C X , Y ) >90GOSUB3860 
1 33 0  NEXTY 
1 34 0  I FJ C X ) = 1 GO T 0 1380 
1 350 C=RND C 50 ) 
1 360 I FC= 1 2GOSUB2390 
1 370 I FC=25GOSUB2500 
1 38 0  M ( X )=5 - S - T + R ( X ) - 0 ( X )  
1390 R ( X ) = 0  
1 400 I FM ( X ) < =0THENR C X ) =M C X )  
1 4 1 0  I FM ( X ) < =0THENM C X ) = 0  
� 420 I FH= 1 THENM C X ) =RND C 4 )  
1 430 I FH= ! THENR C X )=R ( X ) - M ( X ) 

M I CR0-80 

1 440 I FAZ C X ) = l TH E NPR I N T " * * * * *  W I THDRAWN FROM RACE •• ••• a : PR I NT 
1 450 I FAZ C X ) = l GOT0 1 580 
1460 I F R C X ) < 0G O T 0 1 48 0  
1470 GOT0 1 49 0  
1 480 I FR C X ) > - 500THENPR I NT " I N P I TS F O R  A FURTHER : " TAB C 35 ) ABS C R C X ) ) •  M I NS . a 
1 4 90 G OSUB2060 
1 50 0  D C X l = I NT C D C X ) ) + I NT C S C X ) /60•M C X ) • 1 0 ) / 1 0  
1 5 1 0  A C X ) = I N T C D C X ) /6 , 1 72* 1 0 ) / 1 0  
1520 I F AZ C X ) = ! GOT0 1 570 
1 530 I F R < X ) < 0GOT 0 1 570 
1 540 FOR Z = l T0350 : NEXT 
1 558 I FHA= 1 0RH= 1 GOT01 570 
1 560 P R I NTTABC 25 ) " NO I N C I DENT " : P R I NT : GOT01 580 
1 57 0  PR I NT 
J. S80 NEXTX 
! 590 PR I NT . PLEASE WA I T  . . .  a ;  

1 6�0 GOSUB4440 
1 6 1 0  GOSUB50 
1 620 CLS : P R I NT " POSI T I ON SUMMAR Y  AFTER • a u  M I NS . O F  RAcE • 
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1 630 P R I NT : P R I NT . NO . a TA B C 5 ) " DR I VER " TA B < 2 0 ) " LA P S . TAB C 26 ) " D I STANCE . TAB C 38 ) " FUEL C % )  
" TA B C 46 ) " TYRE WEAR C % ) "  
1 64 0  PR I NT · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·  
1 650 I FZZ= l GOT0 1 690 
1 66 0  FORX= 1 T0 1 0  
1 5 7 0  I FA C X ) > = 1 63THEN3890 
1 !380 NEXTX 
1 690 FORX= 1 T O H l  
1 709 GOSUB2 420 
1 7 1 0  P R I NTTAB ( 5 ) N$ C E E C X ) ) TAB C 1 9 ) A C EEC X ) ) TAB C 26 ) D C E E C X ) ) TA B C 38 ) I N T C F C E E ( X ) ) * 1 0 ) / 1  
0TABC 4 6 l i NT C T C EE C X ) , l ) ) ; I NT C T C E E C X ) , 2 ) ) ; I NT C T C EE C X ) , 3 ) ) ; I N T C T C EE C X ) , 4 ) )  
1 720 NEXTX 
1 730 P R I NT a ** *  = c A R  W ITHDRAWN . * = CAR I N  P I TS . " 
1 740 G OSUB50 
1 75 0  I FZZ= 1 GOT04400 
1. 760 Q =Q+5 
1 770 I FGR= 1 THENGOSUB3380 
1 780 CLS : FORX = 1 TONU 
1 79 0  IFR( X ) < = - 5GOT0 1 96 0  
1 800 P R I NT : PR I NTTAB C 1 6 ) . CA R  NO . a x • . • NS ( X )  
1 8 1 0  PR I NTTA B C 1 6 ) · - - - - - - - - - - - - - - - - - - · 

1 820 PR I NT . TYPE IN YOUR S PEED FOR NEXT PER I O D  ( 1 24 - 1 58 KM/HR ) •  
1 830 I NPUTS P ( X )  
1 840 L ( X ) = ( 6 . 172/SP ( X ) ) *3600 
1 850 I FL ( X ) < 1 400RL ( X ) > 1 80 THENPR I NT . I NVAL I D  LAP T IME • 
1 360 I FL ( X ) < 1 400RL C X ) > 1 80GOT0 1 82 0  
1 870 PR I NT 
1 880 Y$= · • 
1 8 9 0  L ( X ) =L ( X ) - 1 2 0  
1 80 0  P R I N T " DO Y O U  W I SH T O  S T O P  F O R  F U E L  OR TYRES ( Y/N ) •  
1 9 1 0  PR I NT . < TYRES W I LL ONLY BE REPLACED I F  50% WORN ) •  
1 9 2 0  I NPUTYS 
1930 O C X ) = 0  
1 940 I FY$= . Y " GOSUB1 98 0  
1 950 PR I NT 
1 960 NEXTX 
1 970 GOT01 030 
1 980 F C X ) = 1 00 : PRI NT " FU E� TOPPED U P . • ,  
1 99 0  FORY= 1 T0 4  
2 0 0 0  I F T < X , Y ) >50THENPR I NT . TYRE • y •  CHANGED . · .  
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20 1 0  I FT C X , Y l >50THENTC X , Y ) =0 
2 0 20 N EXTY 
2030 FORZ= 1 T0 1 000 : NEXTZ 
2040 P R I NT : O C X ) = l  
2050 RETURN 
2060 FOR Y=NU+ 1  TO 1 0  
2070 L C Y ) =P C Y l + C RND C S l - 3 ) 
2020 NEXTY 
2090 I F M C X ) =0THENRETURN 

M I CRO-SO 

2 1 00 L C X l =L C X l • C l + C T C X , 1 ) + T C X , 2 l + T C X , 3 l + T C X , 4 ) ) /2000 l +K C X )  
2 1 1 0 I FH= 1 GOT02250 
2 : 20 I F M ( X ) =5GOT02 1 60 
2 1 38 T C X , l l =T C X , l l +2/ ( 5 - M C X ) l : T C X , 2 ) =T C X , 2 ) + 1 . 5/ ( 5 - M C X ) )  
2 1 40 T C X , 3 ) =T C X , 3 ) + 1 . 5/ ( 5 - M C X ) ) : T C X , 4 l =T C X , 4 ) + 1 / ( 5 - M C X ) )  
2 1 5 0  GOT02250 
2 1 60 I FL ( X ) < 30GOT02240 
2 1 70 I F L C X ) ( 40GO T02200 
2 1 80 T C X , 1 l =T C X , l l +2 : T ( X , 2 l =T C X , 2 l + 1 . 5 : T C X , 3 l = T C X , 3 ) + 1 . 5 : T C X , 4 l =T C X , 4 l + l  
2 1 90 GOT02250 
2200 T C X . l ) =T C X , 1 l +2 . 3 : T C X , 2 l = T C X , 2 } + 1 . 8 : T C X , 3 l = TC X , 3 l + l . 8 : T C X , 4 ) = T C X , 4 ) + 1 . 3  
2 2 1 0  GOT02250 
2220 T C X . l )=T C X , l l + 1 . 7 : T C X , 2 ) = T C X , 2 l +1 . 2 : T C X , 3 l = T C X , 3 ) + 1 . 2 : T ( X , 4 l =T C X , 4 l + . 8 
2230 GOT02250 
2240 T C X , l l = T C X , l l +2 . 6 : T C X , 2 l =T C X , 2 l +2 . 1 : T C X , 3 l = T C X , 3 l +2 . 1 : T ( X , 4 ) =T( X , 4 ) + 1 . 6  
2250 L C X l = L C X l * ( l +F C X ) /600 ) 
2260 I FM C X l < STHENF C X l =F C X ) - ( 3 . 5• M C X ) / 5 ) 
2270 I FH= ! THENF C X ) = ! 00 
2280 I FH= 1 GOT02370 
2290 I F M C X ) < 5GOT02370 
2300 I FL C X l < 3 0GOT02350 
2 3 1 0  I FL C X ) ( 40GOT02340 
2320 I FL C X l > 50GOT02360 
2333 F C X ) :F ( X ) -3 . 5 : GOT02370 
2?40 F < X l =F C X ) - 3 . 8 : GOT02370 
2350 F C X l = F C X l - 4 . 1 : GO T02370 
2360 F C X l =F ( X ) - 3 . 2 : GOT02370 
2 370 S C X l = L ( X ) + 1 20 : S ( X ) = I NT C 222 1 9/ S C X l l  
2380 RETURN 
2390 PR I N T : PR I N T . GEARBOX PROBLEMS . ONLY 3RD & 4TH GEARS ST I LL OPERAT I N G .  
SLOWED 1 0  SECS/LAP . • : HA= l 
2400 K C X ) = 1 0 : J ( X ) = l  
2 4 1 0  RETURN 
2420 I F AZ < EE < X ) ) = 1 GOT02460 
2430 I FR < EE( X ) ) ( 0G OT02480 
2440 P R I NTEE ( X ) ;  
2450 GOT02490 
2460 PR I NT EEC X ) · �•• • ; 
2470 GOT02490 
2480 P R I NT EE( X ) u • a ; 
2490 RETURN 
2500 P R I NT : PR I NT . CA R  NOT HANDL I NG WELL . SLOWED 5 SECS PER LAP . · : HA = l  
25 1 0  K ( X ) =5 : J ( X ) = l  
2520 RETURN 
2530 C A=RND ( 6 )  
2540 ONCAGOT02550 , 2570 , 2570 , 2600 , 2600 , 2600 
2550 P R I NT : PR I NT . MAJOR CRASH . C AR HAS R OLLED IN THE ESSES AND IS A 
WR I TE OFF . FORTURNATELY • NS ( X ) •  UNHURT . •  
2560 H= l : S= 1 000 : AZ ( X ) = l : RETURN 
2570 P R I NT : PR I NT a CAR CRASHED . SPUN I NTO FENCE . S I G N I F I CANT BODY DAMAGE . 
20 M I NUTES DELAY TO CARRY O UT REPA I R S . •  
2580 GOSUB3950 
2590 H= 1 : S=30 : RETURN 
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2600 P R I NT : PRINT " SP I NOUT . LUC K I LY NO DAMAGE . 1 M I NUTE DELAY TO REGA I N  COMPOSURE 

AND RESTART . " 
2 6 1 0  HA= l : S= l : RETURN 
282 0  CA=RND ( 6 )  
2630 ONCA GOT02640 , 2670 , 2 700 , 2730 , 2730 , 2670 
2 6 4 0  PR I N T : PR I NT " ENG I NE BLOWN . CONROD THROUGH S UMP . ENG I NE CHANGE W I LL TAKE AT 

LEAST 90 M I NUTEs . ·  
2650 GOSUB3950 
2660 H=l : T=90 : RETURN 
2670 P R I NT : PR I N T u ELECTR I C A L  PROBLEM S . ALTERNATOR R EPLACED . DELAY 10 M I NUTES . " 
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2680 GOSUB3950 
2690 H= l : T= 1 0 : RETURN 
2700 PR I NT : PR I N T  " D I FFEREN T I AL BLOWN . R EPLACEMENT W ILL TAKE 20 M I NUTES . a  
27 1 0  GOSUB3950 
2720 H= 1 : T=20 : RETURN 
2730 P R I NT : PRINT u SPARK PLUGS O I LED U P . 2 M I NU TES DELAY . Q : HA = l 
2740 G OSUB3950 
2.750 T = 2 : RETURN 
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2760 PR I NT : PR I NT a FLAT TYRE . 3 M I NUTE DELAY T O  CRAWL T O  THE PITS TO C HANGE I T .  " : H 
A=l 
2 7 7 0  F C X ) = 1 00 : PR I NT a FUEL TOPPED U P . • 
2780 Y=RI'JD ( 4 )  
2730 PR I NT " TYRE a y •  C H ANGED . • 
2800 T C X ,  Y ) =0 
28 1 0  GOSUB3960 
2820 T = 3 : RETURN 
2830 CLS : PRINT@80 , · ••• BATHURST BOOKIE •• • • 
2840 P R I N T : PRINT a THE B ATHURST BOOK I E  W I LL ACCEPT BETS FROM UP TO 4 SPECTATORS .  
EACH MAY BET O N  ANY OR ALL CARS . EACH HAS $ 1 00 . a 
2850 P R I NT : PR I NT " BETS MAY BE PLACED BEFO R E  THE RACE S TARTS , AND AT F I VE 
M I NUTE INTERVALS DUR I NG THE RACE . ODDS A R E  RECALCULATED EVERY 
5 M I NUTEs . · 
2860 PR I NT : PR I NT " NO BETS W I L L  BE ACCEPTED AFTER LAP 1 2 0  HAS BEEN COMPLET E D . 
BETS TO BE I N  WHOL E DOLLA R S . a  
2870 PR I NT : PR I N T . BEWARE - THE B ATHURS T  BOOK I E  D R I VE S  A R OLLS ROYCE . a : PR I NT 
2880 GOSUB50 
2890 R ETURN 
290� CLS : I NPUT " HO W  MAN Y  SPECTATO R S  W I SH TO BET ON THE RACE " ; NR 
29 1 0  I FNR > 4THEN2930 
2920 GOT02840 
2930 PR I NT Q SORRY , MAX . 4 BETTORs . • : GOT08 1 00 
2940 FORX= l TONR 
2950 P R I N T . TYPE IN NAME OF BETTOR + " X " . MAX . 5 LETTERs • ;  
2960 I NPUTPUH X )  
2970 I FLEN < PL $ ( X ) ) ) 5THENGOT0289 0  
2980 GOT03000 
2990 PR I NT a NAME TOO L O NG • : GO T02950 
3000 CRC X ) = 1 00 
30 1 0  N EXTX 
3020 GOSUB3048 
3030 RETURN 
3040 FORX= l TONR 
2050 CS=CS+CR ( X )  
30S0 NEXTX 
3870 IFCS=0THENRETURN 
3880 C S=0 
3090 FOR Z l = l TONR 
3 1 0 0  I FC R < Z 1 ) < =0GOT03360 
3 1 1 0  CLS : PR I NT " CAR " ; 
3 1 20 Y=0 
3 � 30 FORX= 1 T0 1 0 
3 1 4 0 PR I NTTAB C 5+Y l EE C X ) ;  
3 1 50 Y=Y+6 
3 1 E 0  NEXTX 
3 1 70 P R I N T : PR I NT " LAPS " ;  
3 1 80 Y=0 
3 1 80 �="OR X= 1 T0 1 0  
3208 P R I N TTAB ( S+Y ) I NT C A < EE C X ) ) ) ; 

3 2 1 0  Y=Y+6 
3220 NEXT X 
3230 PR I NT : P R I NT " ODDs • ; 
3240 Y=0 
3250 FOR X= 1 T0 1 0  
3250 PR I NTTA B C S+Y ) I NT< O D < EE C X ) ) ) ; 
3270 Y=Y+6 
3280 NEXTX 
3290 P R I NT : PR I NT a SB E T • ;  
3300 Y = 0  
33 1 0  FORX = 1 T0 1 0  
3320 P R I NTTAB C S+Y ) BR C Z l , EE < X ) ) ;  
3330 Y=Y+6 
3340 NEX TX 
3350 GOSUB3600 
3360 NEXTZ l 
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3370 RETURN 
3380 CLS : P R I NTTAB C 1 2 ) a BATHURST BOOK I E - STATUS REPOR T a 
3390 G OSUB 3 8 1 0  
3 400 P R I NTTA B C 1 3 ) " AMOUNT BET/POTENT I AL W I NN I NGS • 
34 1 0  PRINT : PR I NT . CAR " TAB C 6 ) . LAPS a TA B C 1 3 ) . 0DDS " TAB C 20 ) PL $ ( 1 ) ; 
3420 I FNR > 1 THENPR I NTTAB ( 3 1 ) PLS ( 2 ) ; 
3430 IFNR >2THENPR I NTTAB C 42 ) P L S ( 3 ) ;  
3440 I F  NR >3THENPRI NTTAB ( 53 ) P L $ ( 4 ) ;  
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34 50 PR I NT : PR I NT · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - · 
3460 FORX= l T0 1 0  
3470 GOSUB2420 
3480 P R I NTTAB( 5 ) A C EE C X ) ) T AB C 12 ) I NT C O D C EE ( X ) ) ) " : l • T AB C 1 9 ) BR C l , EE C X ) ) • / • WR < l , EE C X )  
) ; 
3490 I FN R > 1 THENPR I NTTAB C 3 0 ) BR C 2 , EE C X ) ) " / . WR C 2 , EE ( X ) ) ;  
3500 I FNR >2THENPR I NTTAB< 4 1 ) BR C 3 , EEC X ) ) • / • WR C 3 , EE C X ) ) ; 
35 1 0  I FNR >3THENP R I NTTA B < 52 ) B R C 4 , EE C X ) ) " / " WR ( 4 , EE ( X ) ) ; 
3520 PRINT 
3530 NEXTX 
3540 I FA < EE < 1 ) ) ) 1 20GOT03560 
3550 GOT03570 
3560 G OSUB50 : RETURN 
3570 GOSUB50 
3580 GOSUB3040 
3590 RETURN 
3600 PR I NT : PR I NT . BOOK I E  NOW OPEN ! ! BETTOR NO . •  Z 1 " ,  • PLS C Z 1 ) a ,  Y OUR B ETS PLEAS E . 
TYPE C AR N O . , AMOUNT OF BET C EG 5 , 3 0 ) .  TYPE ' NEW L I NE '  TO E ND . • : P R I NT 
36 1 0  FORX= l T 0 1 0  
3620 BS=0 : Z2=0 
3 630 IF CR C Z 1 ) < =0THEN3770 
3640 P R I NT u FUNDS AVA I LABLE S " CR < Z l ) " .  YOUR BET • ; 
3550 I NPUT Z2 , BS 
3660 I F  BS=0ANDZ2=0GOT03770 
3670 IF Z2< 00RZ2 > 1 00RBS< 1 0RBS > CR C Z 1 ) GOT037 1 0  
3 6 8 0  I F0 D ( Z2 ) =999GOT03720 
3690 I FZ2=0GOT08885 
3700 GOT03 7 3 0  
37 1 0  P R I N T " I NV AL I D  ENTRY - T R Y  AGA I N . : G OT03620 
3720 PR I NT a SORRY , CAR W I THDRAWN - TRY AGA I N • : GOT03620 
3730 C R < Z l ) =C R C Z l ) -B S  
3740 BR < Z l , Z2 ) = B R C Z 1 , Z2 ) +BS 
3750 W R C Z 1 , Z2 ) =WRC Z 1 , Z2 ) + ( BS•OD C Z2 ) )  
3760 NEXTX 

3770 RETURN 
3780 P R I NT : P R I NT . P I TTED FOR FUEL - T YRES CHECKED . 1 M I N .  DELAY . • : HA = l 
3790 GOSUB3950 
3800 T=l : RETURN 
3 8 1 0  F ORX= 1 T0 1 0  
3820 OD C EE C X ) ) = I N T C C 2• X ) + ( A C E E C 1 ) ) - A C E E C X ) ) ) ) /2 
3830 I FAZ C EEC X ) ) = 1 THENOD < E E C X ) ) =9 9 9  
3840 N EXTX 
3850 RETURN 
3860 PR I N T : P R I NT u P I TTED FOR TYRES . I M I N .  DELAY . • : HA = 1  
3870 GOSUB3950 
3880 T = 1 : RETURN 
3890 CLS : PR I NT@3 3P R I NT , " LAP 1 63 HAS BEEN C OMPLETED ! ! ! " 
3900 F ORX= 1 T0 1 0 0 0 : NEXTX : G OSUB4000 
39 1 0  PR I NT : PR I NT u i F MORE THAN ONE CAR COMPLETES LAP 1 63 ,  THE CAR COVER I NG 
THE GREATEST D I STANCE W I LL BE DECL A RED THE W I NNER . · 
3920 PR I NT@330 . " F I NA L  SUMMARY F OLLO W S a 
3 9 30 FORX= 1 T020 0 0 : NEXTX 
3940 ZZ= 1 : GOT0 1 63 0  
3950 F C X ) = 1 00 : P R I NT " F UEL TOPPED UP . u ,  
3960 FORY= 1 T0 4  
3 9 7 0  I F T C X , Y ) >50THEN PR I NT . TYRE • y •  CHANGED . • ,  
3980 I FT( X , Y ) >50THENT C X , Y ) =0 
3990 NEXTY : PR I NT : RETURN 
4000 CLS : FORY= 1 T0 1 0  
40 1 0  FORX= 1 T025 
4020 SET C X , Y )  
4030 NEXTX 
4 040 FORX=50T075 
4 050 SET < X , Y )  
4060 NEXTX 
4070 FORX = 1 00T0 1 25 
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4080 SET ( X, Y )  
4090 NEXTX 
..1 ! 00 I'IEXTY 
4 1 1 0 FORY= 1 1 T020 
4 1 20 FORX=26T049 
4 1 30 SET ( X ,  Y )  
4 1 40 NEXTX 
4 1 50 FORX=76T099 
4 1 60 SET C X . Y )  
4 1 70 NEXTX 
c! 1 80 NEXTY 
4 1 90 FORY=2 1 T030 
4200 FORX= 1 T025 
42 1 0  S E T (  X ,  Y )  
4220 NEXT X 
4230 FORX=S0T075 
4240 SET C X , Y )  
4250 NEXTX 
4260 FORX= 1 00T0 1 25 
.:;278 SET <  X, Y )  
4280 NEXTX 
4290 NE�"<TY 
4302 F ORY=3 1 T040 
4 3 1 0  FORX=26T049 
� 320 SET C X , Y )  
4330 NEXT X 

4 3� 0  FORX=76T099 
4350 S E T <  X, Y )  
4360 NEXTX 
4 370 NEXTY 
4280 FORX = ! T O  200 0 : NEXT X : CLS 
4380 RETUR N  
4 4 0 0  CLS : FORX= 1 T0 1 4  

M I CR0-80 

44 1 0  PR I NT " �***� " N$C E E C 1 ) ) " W I N S  THE 1 98 1  HAR D I E - FE R OD O  1 000 ••••• • 

�420 f'IEXTX 
44·30 GOT046 2 0  
4440 FORAA= 1 T0 1 0  
4450 PP=l 
4460 FORBB= l T 0 1 0  
4470 I FD C AA ) < D C BB ) THENPP=P P + 1  
4 4 8 0  I FD C AA )=D C BB ) ANDAA >BBTHENPP=PP+1 
4490 NEXTBB 
4 500 EE C PP ) =AA 
45 1 0  NEXTAA 
4520 RETURN 
4530 FORAA= 1 T0 1 0  

4548 PP= 1 
4550 FORBB= 1 T0 1 0  
4550 I F L ( AA ) >L C B B )THENPP=PP + l  
4 5 7 0  I FL C AA )=L C BB ) A NDAA >BBTHENPP=PP+ l 
4580 NEXTBB 

4530 EE < PP ) =A A  
4600 t-lEXTAA 
46 1 0  RETURN 
4628 I FGR= l GOT04650 
4630 PR I NT : P R I NT . THE RACE I S  F I N I SHED - THANKS FOR P A RT I C I PATI NG "  
� 6 4 0  GOT048 1 0  

·1650 GOSUB50 

4660 CLS : PR I NT " BATHUR S T  BOOK I E  - F I NA L  SUMMARY " 
4670 PR I NT : PR I N T . BETTOR . TABC 2 0 ) " AM OUNT BET C TOTAL ) " TA B ( 4 0 ) . AMOUNT WON " 
4680 PR I NT · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -� - - - - - - - - - - - - - - - · 
4690 T A = l 00*NR 
4 703 FORX = ! TONR 
47 1 0  P R I NTPL$ ( X l TAB C 2 0 ) ( ! 00 - CR ( X ) ) TA B C 40 ) WR C X , EE( ! ) )  
4720 WA=WA+WR ( X , EE ( l ) )  
47:30 TA=TA - C R ( X )  
4740 I'IEXT X 
4750 P R I N T . TOTAL AMOUNT BET $ • TA 
4760 PR I NT . TOTAL AMOUN T WON $ " WA 
4 770 I F ( TA - WA ) >0THEN4790 
4 780 PR I NT • A  SAD DAY FOR iHE B ATHUR S T  BOOKI E • : G OT04630 
4790 PR I N T . YET ANOTHER V I C T O RY FOR THE BATHURST BOOK I E •  
-1 8e0 GOT04630 
4 8 1 3  E N D  
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***** APP L I CAT I ON FOR PUBL I CAT I ON OF A PROGRAM I N  MI CR0-80 ***** 

To MICR0 -80 
P l ease cons i der the enc l osed program for . . .  

( i ) Publ i cati on i n  MI CR0-80 

( i i ) Pub l i c ati on on di sk  or �assette on l y  

( i i i ) Both 

T i c k  where appropri ate . 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Address  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. . . . . . . . . . . . . . . . . . . . . . . . .  Post Code . . . . . . . . . . . . . . 

**** CHECK L I ST ***** 

P l ease ensure that the cassette or d i sk  i s  c l early marked wi th your n ame 
and address , program n ame ( s ) , Memory s i ze ,  Level I ,  I I ,  System 1 or 2 ,  
Edt asm , System etc . The use  of REM statements wi th your name and address 
i s  s uggested , i n  case the program becomes separated from the accompanyi ng 
l i terature . · 

Ensure that you supply adequ ate i nstructi ons , notes on wh at the program 
does and how i t  does i t  . . .  etc . 

For system t apes , the start , end , and entry poi nts , etc . 

The c hanges or i mprovements that you th i nk may i mprove i t .  

P l ease pac k age securely  - padabags are suggested - and enc l ose stamps or 
postage i f  you want your cas sette or di sk returned . 
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***** CASSETTE E D I T I ON I NDEX ***** 

The cassette edi t i on of M I CR0-80 contai ns a l l the s oftware l i sted e ach mont h ,  on c as s ette . 
A l l cas sette s ubscri bers need do i s  CLOAD and RUN the  programs . Level I I  programs are recorded 
on s i de 1 of the c as s ette and Level  I programs on s i de 2 .  Al l programs are recorded twi ce i n  
s ucces s i on . The r ates  for a c as sette s ubscri pt i on are pri nted on the i n s i de front cover of 
e ach i s sue of the  magazi ne . 

S I DE 1 

AGE I NG RELAT I VELY 

BOWL I NG 

BAS I C  MEMORY DUMPER 

TABLES TESTER 

COPYCAST 

V I CTORY AT BATHURST 

S I DE 2 

F I NANCE 

REMOV I NG BRACKETS 
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A SPECIAL OFFER ! 

TO 

SU BSC RI B E RS O F  

F O R  TH E F I RST T I ME I N  A U ST RA L I A !  

G EN U I N E  TAN DY T RS-8 0 M I C RO-COM PU TE RS ,  

H A R DWA R E  AN D S O FTW A R E  A T  

GREAT DISCOUNT PRICES ! ! ! 
H OW TO ORDER -

1 .  SE LECT I TEMS F ROM 1 98 0  TAN D Y  C A TA LOG U E  

2 .  D E D U CT 1 0% FROM A D V E RTI SE D P R I C E S  

3 .  POST U S  Y OU R  O R D E R  STAT I N G  D ESC R I PT I ON 

CAT . N o  A N D A CH EQU E O R  MON EY O R D E R .  

WE W I L L -

1 .  ATTEN D TO Y OU R  ORDER W I TH I N  7 D AY S 

2 .  SU P P LY GOODS S E LECTED F R E I GH T  F R EE ! 
3 .  S EN D A D VE RT I SI N G  R E G U LA R LY TO K E E P  

Y OU I N FORMED O F  C U R R E N T  S PE C I A LS ! 
* subject to availability 

TMIJI.Y 
" D EA LER 

-� -o 
to CON QU EST E LECTRON ICS Pty. Ltd. 
212 KatoOI'I'lba St. KA TOOMBA 2780 

Please supply -
OTY . CAT_NO DESC. ADV. PRICE 

SUB TOTAL 
· ---

LESS 1 011> ---
FIND CHEQUE FOR TOTAL 

SEND FREI GH T  FREE TO 

N AM E  .. . . . . . . . . . 
ADDRESS .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .. 
. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P/ Code . . .............. .. 

� 

tDitiOUEfT ELEtTRDrlltf PTY . LTD . 

21 2 KATOOMBA ST KATOOM BA N .S .W .  ·2780 PH ON E (047) 82 2491 



by Ed win Paay 

Pu bl ished by M I CR0-80 P R O D U CTS 

Written by Eddy Paay , the LEVEL I I , R O M  R E F E R E NCE M A N U A L  i s  t h e  m ost 
c o m p l ete ex p l anat i o n of the Level I I  BAS I C  i nterpreter ever p u b l ished.  

Part 1 l i sts al l t h e  useful and usable R 0 M rout i n es , descri bes their  f u n ct i o n s  
e x p l a i n s  h ow to use t h e m  i n  y o u r  own mac h i n e l a n g u age programs and notes the 
effect of each on the vari o u s  Z 80 registers . 

Part 1 also detai l s the conten ts of system R A M  a n d  s h ows you h o w  to i ntercept 
BAS I C  ro ut i nes as t h ey pass through system R A M . With t h i s  knowledge , you can 
add your  own c o m m a n d s  to BAS I C , for i n stance , or posit io n BAS I C  pJograms i n  
h i g h  m e m o ry-the o n l y  restri ct i on i s  y o u r  own i m agi nat io n ! 

Part 2 g i ves detai l ed expla nat i ons of t h e  processes used for arith metical 
ca l cu lat i ons , l ogica l o perat i o n s , data movements,  etc . It also descri bes t h e  various 
formats used f o r  BASIC , SYSTEM a n d  E D I TO R/ ASS E M B L E R  tapes . Each sect i o n  
i s  i l l ustrated by sample p ro g ra m s  which s h ow you h ow you can use the R 0 M 
rout i nes to speed u p  your m a c h i n e  lang uage prog rams and re duce t h e  a m o u nt of 
code you need to write. 

• 

The LEVE L I I  R 0 M R E F E R E N C E  M A N U A L  i s  i ntended to be used by mac h i n e  
• 

l a n g u age prog rammers . It assu mes a bas i c  u n d e rstan d i n g  of t h e  Z 80 i n struction 
set a n d  some experie nce of Assembl y Lang uage progra m m i n g . But BAS I C  
p rog ra m m e rs too wi l l  benefit from read i n g  i t .  They wi l l  g a i n a m u c h  better i n si g h t  
i nto the f u nction i n g  of the i nterpreter w h i c h  s h o u l d h e l p  them to write faster, m o re 
concise BAS I C  p rog rams . 

· 
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