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MICRO-SO is an international magazine devoted entirely to the Tandy TRS-SO microcomputer and the 
Dick Smith System SO/Video Genie. It is available at the following prices (all prices shown in 
Aus.$ except for U.K. prices which are in pounds Sterling). 

12 months subscription Aus. $24.00 
NZ. $36.00 (Airmail) 
Hong Kong $46.00 (Airmail) 
U.K. £16.00 

Single Copy Aus. $2.50 
N.Z. $3.50 (Airmail) 
Hong Kong $4.25 (Airmail) 
U.K. £1.50 

Months programs on cassette Aus. $3.50 
N. Z. $4.00 (Ai rmai 1) 
Hong Kong $4.50 (Ai rmai 1) 

(at present available from Australia only) U.K. $4.75 (Ai rmai 1) 

12 months subscription to magazine and cassette Aus. $60.00 
N.Z. $7S.OO (Airmail) 
Hong Kong $SS.OO (Airmail) 
U.K. £41.00 (Airmail) 

Special bulk purchase rates are also available to computer shops etc. Please use the form in this 
issue to order your copy or subscription. 

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

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

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

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

** LIABILITY ** 
The programs and other articles in MICRO-SO are published in good faith and we do our utmost to 
ensure that they function as described. However, no liability can be accepted for the failure of 
any program or other article to function satisfactorily or for any consequential damages arising 
from their use for any purpose whatsoever. 
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***** EDITORIAL 

PAGE 2 

***** 

The change to doub 1 e-wi dth mode for our program 1 i sti ngs 1 ast i ssue evi need a 1 ot of response 
from _rea?e_rs ,  mostly negati ve . As a resu l t ,  we have reverted to �he previous for�at _ but wi th 
one s 1 gn 1 f1 cant di fference . Th i s month we have used the ever vers at1 l e  EPSOM MX-80 1 n  1 ts empha­
s� sed pri n� mode , whi ch reproduces much denser characters. We bel i eve thi s shou l d  ac_h i eve o�r 
a�m ?f l eg 1 bl e  l i sti ng s  which are easy to read. If you have any comments to make on th1s month s 
l 1 st 1 ngs , p l ease do not hesitate to write in . 

We are proud of the qua 1 i ty of the programs we pub 1 i sh i n  MICR0-80 , not only because of thei r 
performance but because of the accuracy of the 1 i sti ngs. Many readers 

. 
have commented how 

. 
they 

ca� a
_
l ways rel ?' on our l i sti ngs and h ave compared them favourably w1 th many other magaz1 nes. 

Th�s 1 s  no acc1 den� . Before a program i s  publ i s hed , i t  has been tho�oughly �e�ted
. 

by the appro­
p�late Software Ed1 tor. In many cases the author i s  asked to make m1 nor mod1 f1 c at 1 ons and some� 
t1mes the Software Edi tors themsel ves rewr i te sect i ons  of the programs. I t  can take severa l 
months from the time a program i s  submi tted unti l i t  i s  actual ly publ i shed. Once the programs 
�or a part i cu l ar i ssue are debugged , the master cassette i s  punched out , a backup copy on di sk 
1 s  made and the programs are LUSTed. For a l ong time thi s proved to be a pretty fool proof 
system. However , recently we have been di sturbed to find a number of errors creepi ng i nto the 
l i sti ngs and

_ 
o�to th� cassettes. On i nvestigat i on ,  we di scovered that t�e i ncreased i nci dence 

of errors co1 nc1 ded w1 th a change i n  our process several i ssues ago. Then , 1 n  response to requests 
from fi nger-weary readers , we commenced renumberi ng al l Level I I  programs to fac i l i tate the 
use of AUTO enteri ng. The renumberi ng was carri ed out after the ori g i na 1 programs had been 
careful ly checked out and just before the master cassette was punched. Apparent l y ,  duri ng the 
renumberi ng process , spuri ous 1 i ne numbers were occasi onal ly generated after GOTO ' s etc. The 
obv i ou s  cul pri t ,  the renumberi ng routi ne ,  turned out to be an i nnocent vi cti m of ci rcumstances. 
The actual fau l t  was eventual ly found to be a noi sy expans i on i nterface cau s i ng random changes 
i n  data hel d  in memory. The faul t has now been recti fi ed and our l i sti ngs shou l d  revert to 
thei r usua 1 high standard. In the meantime ,  as errors are reported to us , we wi 1 1  correct them 
i n  MICRO-BUGS. One of the fi rst programs to be affected was Mi ghty Mormar. I n  debugg i ng thi s 
program , t:har 1 i e Bart 1 ett made some i mprovements. We wi 1 1  pub 1 i sh the revi sed vers i on of Mi ghty 
Mormar i n  a future i ssue. We apol ogi se  for i nconveni ence c aused to our readers by thi s faul t. 

On a much happi er note , we are p 1 eased to announce the appoi ntment of Tony Edwards as our fi rst 
U.K. corres pondent and European Software Coord i n ator . El sewhere i n  thi s i ssue , you wi 1 1  fi nd 
Tony ' s  fi rst arti c l e  i n  whi ch he i ntroduces h i msel f and expl ai ns  the procedure to be fol l owed 
by our European readers when submi tti ng programs for publ i cati on. You may al so send arti c l es 
for publ i c at i on to Tony who wi l l  pass them on to Austral i a. Here at MICR0-80 , we are commi tted 
to servi ng ' 80 users a 1 1  over the wor 1 d and we are s ure that , wi th Tony ' s appoi ntment , we wi l l  
be abl e to i mprove the serv i c e  to our U.K .  and European readers sti l l  further. 

A 1 ess  happy annou ncement i s  that Mi chae 1 Svensdotter , our Leve 1 I Software Edi tor , has resi gned 
due to l ac k  of time occasi oned by a change i n  empl oyment. Mi chael  i s  one of the most experi enced 
Leve 1 I programmers we know and wi 1 1  be a 1 oss to us a 1 1  . We wi sh Mi chae 1 we 1 1  i n  hi s new job 
and l ook forward to the occas i onal contr i buti on from h i m  as t i me permi t s. 

Char 1 i e Bart 1 ett , our Leve 1 I I  Software Edi tor , who i s  a 1 so no mean hand at Leve 1 I programmi ng , 
has assumed overal l responsi bi l i ty for edi t i ng of a l l MICR0 -80 software. I t  so happens that 
our stocks  of Level I software for publ i cati on are a l i ttl e l ow so , if you have any programs 
you thi nk we mi ght l i ke to publ i sh ,  p l ease send them i n  to Char l i e. 

- 0000000000 -

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

I n  whi c h  we correct those errors whi ch seem to creep i n ,  no matter how careful we are . 

FI NANCE & REMOV ING L INEAR BRACKETS - I s sue 1 6  Pages 22 and 23 . 

It fi nal l y  happened . As we were assembl i ng the magazi ne , we mi xed up two l i sti ngs . On p ag e  
22 , l i ne 960 and al l l i nes  bel ow i t ,  shou l d g o  a t  the b a s e  o f  page 23 . T h e  FI NANCE program 
ends at l i ne 930 . REMOVI NG L I NEAR BRACKETS ends at l i ne 1 220 . 

VICTORY AT BATHURST - I ssue 1 6  Pages 32 and 33 . 

Page 32, L i ne  2930: -

GOTO 8 1 00 shou l d be GOTO 2900 

Page 33, Li ne 3690: -

GOTO 8985 shou l d be GOTO 3760 

Page 33, L i ne 3890 shou l d read: -

3890 CLS: PRI NT@330 , "LAP 1 63 HAS BEEN COMPLETED ! ! ! " 

- 0000000000 -
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***** BETTER BAS I C  PROGRAMMI NG - by Rod Stevenson ***** 

** I NTRODUCTION ** 

Thi s i s  the fi rst i nstal ment of a proposed seri es whi ch i s  i ntended as a compani on to the now­
expi red "GT BAS I C" . 

It wi 1 1  be mode 1 1  ed on the s ame format used for s i mi 1 ar ta 1 ks to the Ade l ai de User • s Group -
the wi de acceptance of whi ch was the reason for your Esteemed Edi tor to request s uch a seri es . 

The wri ter i s  by no means an •expert• , so hopeful l y the phraseol ogy wi l l  be acceptab l e  to most; 
sti mu l ati ng to the begi nner , provi di ng the seasoned computeri st wi th some i nsi ghts and poi nts 
forgotten from ear l i er days . Un 1 i ke a 1 ot of • begi nners • treati ses , we do expect some knowl edge . 
I f  you are con vi need the i nstruct i on manual  i s  too h ard for you to di scover how to L I ST (yes , 
th i s  i s  a real exampl e  from our experi ence ) ,  then thi s i s  not for you, . Because of the format 
we are usi ng , we can on l y  assume some knowl edge on subjects not currently the one under revi ew .  
An examp l e :  wh i 1 e d e  a 1 i n g  wi th stri ngs we w i  1 1  menti on arrays wi th n o  more exp 1 anati  o n  than 
needed for the case- i n-poi nt . However , when we come to the subject of arrays , we wi l l  cover 
a l l .  Perhaps not al l - the deeper comp l exi t i es of some subjects wi l l  be the subject of a further 
compos i te art i cl e when we h ave l ed the sel f-confes sed •begi nners• to real i se that it i s  not 
a 1 1  a mystery ,  and they can h ave confi dence to pursue thei r own i nvesti gati ons of whatever takes 
thei r fancy ! 

When al l i ed thoughts occur , we wi l l  wander off ( rambl e? ) the subject . 

I n  fact , we strongl y  emphasi se  the onl y  path to true understandi ng i s  to put our words i nto 
practi ce .  By so-doi ng , you wi l l  get a'""rea l fee 1 •  for the subject . Every one of the more exper­
i enced users i n  the Adel ai de Group has no rel uctance i n  admi tti ng thi s has been the way to s ucces s .  
Li ke the ol d story s ays , you onl y  get out what you put i n !  

Subjects we propose to treat : 

1. Stri ngs 
2 .  Arrays 
3 .  I nput checki ng 
4. Formatti ng output 
5 .  Machi ne l anguage i n  BAS I C  
6 .  Sound rout i nes  
7 .  More advanced poi nts of any of above 
8 .  Poi nts requested by readers . 

The epi sode on machi ne 1 anguage wi 1 1  be str i ct ly-for-begi nners - and thi s ,  of necess i ty ,  because 
your wri ter knows l i ttl e enough . I t , too , wi 1 1  fo 1 1  ow the format estab 1 i shed in the Ade 1 ai de 
Users • Group News l etter . The aim i s  to show that machi ne 1 anguage i s  not somethi ng to be put 
as i de ti l l  l ater , or di scarded as too h ard . In fact , some thi ngs can on l y  be done i n  machi ne 
l anguage { e . g .  mod i f i cati ons  to the operati ng system ) ; some thi ngs need machi ne l anguage for 
speed . To whet your appeti te : 

POKE 1 6396 , 1 51 : POKE 1 6397 , 201  

The s ame effect wi l l  be accomp l i shed by : 

POKE 1 6396 , 1 75 :  POKE 1 6397 , 201  

So too wi 1 1 : 

POKE 1 6396 , 23 

but we wi 1 1  te 1 1  you 1 ater why the former are better . Now that you have done thi s . . .  we • 1 1  wai t 
for you . . .  we are sure you must agree wi th us that thi s machi ne l anguage routi ne to di s abl e BREAK 
was not h ard . And that • s the 1 eve l we • 1 1  be stayi ng at - but wi th full exp 1 anati ons . . .  NO , thi s 
paragraph wasn•t wri tten by Eddy Paay ! 

Except i n  a few i nstances , we wi 11 be cateri ng so l el y  for non-di sk  users . Most of what we s ay 
wi l l  appl y  to di sk , but we wi l l  not be i ndu l gi ng i n  any di s k-on l y  i tems . The real reason for 
thi s i s  that the wri ter i s  wi thout di sk . But a· l so ,  we assume that di sk- peop l e  wi l l  h ave the 
knowl edge necessary to extend our comments and routi nes to the i r  part i cul ar cases . For those 
curi ous about D I SK BAS I C ,  we can recommend " LEVEL 3 BAS I C" by f-ii crosoft - though you •n probabl y  
need a rea l  use t o  just i fy the pri ce o f  $59 . 95 .  Not that t h e  pri ce i s  exhorbi tant for t h e  5!K 
of exten�BAS I C  provi ded . 

Those who wonder why we keep menti oni ng the Adel ai de User • s Group can s ati sfy thei r curi osi ty 
by a $5 news 1 etter subscri pt i oni, 60c . for some back i ssues , 28c . for current i ssue . Just send 
to the address  i n  the Groups• page . 

Above al l ,  we are not wri ti ng for our own amusement . We demand feedback from readers . I f  you 
want a speci a 1 subject covered , you need on l y  ask . I f  you don • t approve of the format, te 1 1  
us , and we • 1 1  change i f  i t  • s a genera 1 wi sh . I f  you h ave a better way , te 1 1  us so we can spread 
your wi sdom . Don•t h arbour unchari tabl e thoughts unti l you•ve at l east g i ven u s  the chance 
to redeem oursel ves . 
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** STR I NGS ** 

WHAT I S  ONE 

A stri ng consi sts of ch aracters contai ned wi thi n quotes . I t  can allegedly be up to 255 characters 
1 ong , but un 1 ess you have a defi n i te need , don ' t .  Whi 1 e on that subject , we s uggest not h avi ng 
1 ong and i nvo 1 ved program 1 i nes - if you do want to conserve space , wri te your program normal ly 
wi th reasonable length li nes , then use a program such as " PACKER" to compress i t  to approxi mately 
80% of i ts former l ength . 

We must admi t there i s  room for confusi on as to whether a stri ng needs to be enclosed i n  quotes . 
The rule i s ,  i f  i n  doubt , do . When assi gni ng a vari able there must always be quotes - as A$ 

= "QUOTES" . However , as an i nput or a data i tem , quotes are needed only if there ' s  a deli mi ter 
( colon , comma , l eadi ng bl ank ) i n  the stri ng . 

We know most times you can get away wi th leavi ng off closi ng quotes . But we suggest you don ' t ,  
a s  herei n li es a multi tude of traps for the unwary . The most obvi ous one i s  the los s  of control 
of li ne-feed , whi ch may not show up t i 1 1  later i n  the program . Then too there ' s  the s ubtle 
horr i f i c  trap whi ch h appens wi th RENUMBER or PACKER . Yes , we know the experi enced wi 1 1  scoff 
at our caut i on ,  but you ' ve been warned . 

Whi le thi nki ng of lazi nes s ,  we ' re moved to i mplore you not to leave THEN out of IF . . . . .  THEN , 
or to use i ts alleged abbrevi ati on of a comma . Thi s wi ll also cause problems whi ch may not 
i mmedi ately reveal themselves such as wi th ELSE , GOSUB , and wi th uti li ty programs , we know 
i t ' s  easy enough to thi nk " i t  won ' t  happen to me" ; when i t  does , you won ' t  be the fi rst to have 
h ad the s ame thought . 

DEF I N I NG 

Stri ngs need space i n  whi ch to work . The CLEAR statement i s  used to clear an area i n  memory 
solely for thi s purpose . Generally , you should clear the length of stri ngs plus double the 
1 ength of the 1 ongest one . CLEAR wi 1 1  a 1 so re-i ni ti  a 1 i se any vari ab 1 es assi gned , destroy D I M  
& DEF statements a n d  generally d o  as i ts name s uggests and CLEAR a 1 o t  o f  thi ngs you probably 
di dn ' t  want cleared . 

So use CLEAR as one of the fi rst thi ngs at the start of your program .  I f  you don ' t  CLEAR , BAS I C  
wi ll allocate 50 . 

Havi ng CLEARed , you can now DEFi ne vari ables as stri ngs ,  to save h avi ng to put $ after the vari able 
every t i me i t ' s  u sed . However , the trap i s  that every vari able starti ng wi th that name wi ll 
be a stri ng , e . g .  i f  DEFSTRA , A wi ll become a stri ng vari able , but so too wi ll Al , AQ , A2 . 
Actually the wri ter doesn ' t  generally use the DEFSTR because of the real li keli hood of forgetti ng 
i t ' s  been done . 

And thi nki ng of vari ables - we suggest usi ng meani ngful names . It costs nothi ng and could s ave 
a degree of menta 1 exerti on at a 1 ater date ( next day? ) . ��e a 1 so suggest 1 ook i ng i n  the manu a 1 
for the explanati on of defi ni ng vari ables as i nteger , double preci si on ,  s i ngle preci s i on .  We 
don ' t  propose to go i nto i t  at all but , of course , i f  there ' s  an overwhelmi ng demand from readers . . .  

Again , the wri ter doesn ' t  use a global DEFI NT for fear of forgetti ng h avi ng done so . 

I t  i s  sti ll necessary to D I M  stri ng arrays over l 0 ,  but as arrays are the proposed subj ect of 
the next i nstalment ,  we ' ll not get s i de-tracked here . 

OPERATORS 

Ari thmet i c  operators apply to stri ngs , but only += ( ) . One could h ardly expect to be able to 
cube a stri ng ! 

There are t i mes , though , when i t  would be h andy to be able to subtract a letter from a stri ng 
and one can ' t  just use - ( mi nus ) .  Whi 1 e thi s s ubject wi ll be en 1 arged upon i n  the epi sode on 
i nput checki ng ,  bri efly , the method i s :  

I $= LEFT$ ( I $ ,  LEN ( I$ )  - 1 )  

S i mi lar mani pulati ons can be appli ed to search for parti cular letters , etc . The compari son 
for = proceed from left to ri ght unti l a mi s -match i s  found . The ASC I I  characters are compared 
one by one , so by cons ulti ng a table of ASC I I  values , one can determi ne what BAS I C  wi ll consi der 
i s  -:j:. or = to what . 

The plus s i gn wi ll si mply add ( called concatenat e )  two stri ngs to make a stri ng equal to the 
sum of the 1 ength of the former separate stri ngs . I t  wi 1 1  not add i n  the ari thmet i c  sens e ,  
whi ch i s  why i t  i s  called concatenat i ng ,  e . g .  A $  = " WER" : B$ = "ASD" : C $  = A $  + B$ wi ll gi ve 
C$  = "WERASD" . 

The plus s i gn can also be u sed to pri nt stri ngs , wi thout concatenati ng them previ ously , e . g .  
PRI NT A$ + B$ , wi ll gi ve the s ame result a s  PRI NT A$ ; B$ . 
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FUNCTIONS 

Thi s who 1 e l i st can be found in the Manu al . The onl y reason for i ncl udi ng i t  here i s  to avoi d 
mul ti tudes of i ncensed readers compl ai ni ng that i t  has been l eft out . 

ASC ( A$ )  returns deci mal ASC I I  val ue of fi rst character of A$ ; u seful for determi ni ng 
the ASC I I val ue wi thout havi ng to l ook up a tabl e ,  such as shi ft characters , � , etc . 
can be as PRI NT ASC ("!" ) .  

CHR$ (X ) returns the character whi ch i s  represented by the ASC I I  val ue X; usefu l for 
pri nti ng a normal l y  unpri ntab l e character wh i ch woul d  otherwi se be a del i mi ter i n  a 
stri ng , such as quotes , e . g .  

PRS = "ASD" + CHR$ ( 34 )  + "QWE" + CHR$ ( 34 )  wi l l  ass i gn PR$ t o  be 
ASD "QWE" , whi ch woul d  not otherwi se be pos s i b l e .  ( Opposi te of ASC ( A$ ) 

FRE ( A$ ) -wi l l  show how much stri ng space ( al l ocated by CLEAR) i s  l eft. 
The A$ i s  a dummy vari abl e  and does not mean the s pace has been al l ocated to A$ . 

LEN ( A$ )  gi ves the l ength ( number of ch aracters ) i n  A$ and i s  vi tal i n  mani pu l ati ons and 
testi ng stri ng i nput . 

STR$ ( A )  converts the numeric val ue of a vari abl e A to a stri ng vari abl e .  Thi s al l ows i t  
t o  b e  worked o n  ( i n  a non-numeri c  sense ) by the stri ng mani pul ator functi ons . E . g . , to 
reverse a number represented by I 

I $  = STR$ ( I )  

Then I$= M I D$ ( I $ , 3 , 1 ) + M I D$ ( I $ , 2 , 1 ) + M I D$ ( I$ , 1 , 1 ) .  I t  i nserts a space before the number 
whi ch i s  normal l y  present i n  a numeri c vari ab l e  to al l ow for a + or a - si gn .  

VAL ( A$ )  converts a stri ng number t o  a numeri c  val u e  s o  i t  can be worked o n  ari thmet i cal l y .  
I f  there are al pha characters i n  the stri ng on l y  t h e  precedi ng numbers wi l l  be recogni sed . 
Returns a doubl e preci s i on val ue . VAL and $TR$ perform compl i mentary functi ons . They are 
i mportant as they make stri ngs the most powerful and u seful functi ons i n  our versi on of 
BAS I C . 

NOTE : ASC ( A$ ) and VAL ( A$ )  are not the s ame . STRI NG$ ( n , c )  gi ves a stri ng of l ength n ,  composed 
orcharacters "c" . It i s  usefurtor q u i ck ly pri nti ng stri ngs . C can be an ASC I I val ue or any 
character encl osed by quotes . STRI NG$ need not be assi gned to a vari abl e ;  you can PR I NT STRI NG$ 
( n ,c )  for formatted output . 

A$ ( n , m )  i s  a stri ng functi on i n  other BAS I C s  whi ch shou l d be understood to be abl e to 
convert programs wri tten in other than Mi crosoft BAS I C . Al though it appears to be a 
two d i mensi onal stri ng , i t  i s  actual l y  a substri ng of A$ , commenci ng at character 
n from the start , ending at character m .from start . 

LEFT$ ( A$ ,m )  gi ves a s ubstri ng of A$ , starti ng at the l eft , and of m characters i n  
l ength . Part i cul arl y  u sefu l  i n  getti ng i nput s uch as YES/NO , whi ch may be i nput as 
Y/N . E . g .  I f  LEFT$ ( A$ , l ) ><"Y" THEN . . .  

R IGHT$ ( A$ , n )  gi ves a substri ng of A$ , starti ng n characters from the l eft and con­
tai ni ng al l the remai ni ng characters i n  A$ . It can be used after STR$ to get ri d of 
the unwanted space that was present i n  the numeri c  vari abl e .  I t  can al so b e  used to 
ensure that the expected number of characters has been i nput by the operator . More 
of thi s  i n  the i nsta l ment concerni ng checki ng i nput , but bri efl y ,  i f  enteri ng a date , 
to al l ow for ei ther s i ng l e or doubl e d i g i t  entry, i . e .  06 or 6 ,  use : 

I $= 110" + I $  : I $  = R I GHT$ ( I $ , 2 )  

RIGHT$ i s  al so useful for pi ck i ng the postcode from an addre s s , for sorti ng ,  etc . 

M I D$ ( A$ , n ,m )  returns a s ubstri ng of A$ , starti ng n characters from l eft , of m charac­
ters i n  l ength . Thi s  i s  probabl y  the most useful of the mani pul ati on functi ons . 
It a l l ows you to pick off part of astri ng and match i t  agai nst another . The Di sk 
BAS I C  functi on of I NSTRI NG can be s i mu l ated . However , i ts real val ue l i es in i nput 
checki ng .  Some (your author i nc 1 uded ) use stri ngs i nstead of arrays , and it i s  
M I D$ wh i ch al l ows thi s .  More about thi s i n  the more advanced i nstal ment . 

STRI NG PACKI NG 

We thought thi s deserved a menti on here , al though i t  i s  more advanced than the rest of thi s 
i nstal ment . The i dea i s  use a stri ng as somewhere to keep d at a  of vari ous types . Just as PRI NT 
STRI NG$ ( 64 , 65 )  wi l l  pri nt a l i ne of A ' s very qui ckl y ,  so can other qui te compl ex characters 
be pri nted remarkably q u i ck ly .  Al though not as qui ck l y  as wou l d  mach i ne l anguage , wh i ch i s  
another use for stri ng packi ng - to have somewhere to keep a machi ne l anguage routi ne wi thout 
need i ng to protect memory or other compl ex manoeuvres .  More of thi s aspect i n  the machi ne l anguage 
epi sode . 
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A stri ng can be used as a s i mple storage locat i on for pi eces of data of varyi ng lengths ,  s i mply 
by separati ng the pi eces by some known delimi ter (such as CHR$ (1 28 ) ) ,  then usi ng the N I D$ functi on 
to retri eve the pi eces between the delimi ters . 

I nci dentally , we have no i dea as to why i t  i s  called stri ng packi ng - there ' s  nothi ng mysteri ous 
at all i nvolved . 

I NKEY 

Thi s i s  a very powerful functi on for getti ng i nput wi thout havi ng to press  ENTER . It i s  a routi ne 
whi ch scans the keyboard to detect whether a key has been pressed . Since it i s  so fast , i t  
i s  necessary to create a loop t o  u s e  I NKEY$ effecti vely . E . g :  

1 00 A$ = I NKEY$ : 1 FA$ = 1111THEN1 00 

whi ch will wai t unt i l  a key i s  pressed (any key )  before goi ng on to the followi ng program code . 
As one mi ght expect , the greatest benefi t i s  i n  checki ng i nput , and reject i ng i t  unless i t  i s  
wi thi n the expected range . Thi s wi ll b e  covered later . 

However , one aspect whi ch c an cause confusi on ,  whatever the reason for usi ng I NKEY$ , i s  that 
the functi on i tself does not retai n the value of the key that was pressed. To retai n the value 
a vari able must be assi gned , and re-assi gned wi thi n the loop every t i me .  Wi thout a vari able , 
the program wi ll sti 1 1  wai t for a k ey-press , but you \ili ll not be ab I e to use i t  for an i nput . 
The INKEY$ i s  cleared each t i me i t  i s  acces sed , so wi th a li ttle thought i t  wi ll become clearer . 
I t  i s  1 i ke a flag wh i ch i s  set/reset on pas s i ng. We must admi t there i s  room for confusi on ,  
so we urge experi mentat i on ,  as i n  all thi ngs . 

The i nput from I NKEY$ i s  not usually di splayed , but thi s i s  j ust a si mple matter of usi ng PR I NT 
A$ . However , the by-product of thi s i s  the use of INKEY$ for a pas sword i nput , where you do 
not want observers to observe the secrets . S i mi 1 ar to NOECHO i n  other versi ons of BASI C. I NKEY$ 
can also be used to create a ti med i nput . Thi s fac i l i ty i s  also avai lable i n  di s k-BAS I C ,  as 
a real time functi on of the clock . However , i n  Level 2 it can be eas i ly created by tri al-and­
error to g i ve the desi red t i me peri od . Such a routi ne would be as a s ubrouti ne :  

1 00 FOR I = l to 1 000 
200 I$ I NKEY$ 
300 IF I$ = 11 1' THENNEXT : PR I NT"TI ME UP" : STOP 
400 I = 1 000 : NEXT 

Rest of program would fo 1 1  ow . The c 1 osi  ng of the FOR . . . . NEXT 1 oop i n  1 i ne 400 i s  of doubtful 
and debatable si gni fi cance , and has been the subject of 4 arti cles that we have read - more 
i nformati on ·in back copi es of Adelai de Users ' News . However , i t  does no harm, even if the times 
when it i s  needed are few . So we follow our earli er-expressed maxi m ,  "when i n  doubt , do" . 

Just because the INKEY$ functi on returns only a one character i nput, doesn • t mean i ts use i s  
at all li mi ted to thi s .  The stri ng concatenat i on functi on can be used : 

100 I l$ 
200 I 2$ 
300 I 3$ 
400 I $  

I NKEY$ : I F  I 1  $ 
I NKEY$ : I F  I 2$ 
I NKEY$ : IF I 3$ 
I l$ + 12$ + I 3$ 

1111THENlOOELSEPR I NT I 1 $; 
""THEN200ELSEPRI NTI  2$; 
1 1 1 1THEN300ELSEPRINTI 3$; 

Of course , between these 1 i nes could be a t i mi ng 1 oop, check for i nput , etc . , and a 1 though thi s 
routi ne would , by i ts nature , g i ve the ri ght length i nput , i t  would be aborted by (acci dental ) 
press  of the BREAK key .  For thi s reason we have wri tten a routi ne t o  provi de the di sk funct i on 
of L I NE I NPUT , whi ch we wi ll present later i n  i ts proper and expected place . 

I f ,  1 i ke us , you have chi  1 dren who j ust 1 i ke to practi ce thei r typi ng on the screen , you can 
create a mi ni -word-proces sor wi th s h i ft arrow capabi li ti es �y : 1 0  A$= I NKEY$: PRI NT A$; : GOT01 0 

CONCLUS I ON 

As a fi n al word , we must i mp 1 ore that i nput checki ng i s
. 

of the mos� vi tal s i gn� fi cance; whi 1 e 
you ' ll have to wai t at least 2 i ssues for the r�levant 1 nstalment , 1 n  the meant1me , we su�ge�t 
you use stri ng vari ab 1 es for a 1 1  i nput , check 1 t by FOR: . . . .  NEXT and �HD$ , and conv�rt 1 t 1 f 
neces sary to a numeri c vari ableoy VAL . We would have l1 ked to s ay more on the subJect here , 
as we ' ve found i t ' s  the s i ngle major factor for programs to bomb out , but we have already u sed 
more space than your Esteemed Edi tor has allocated us . 

Next epi sode wi ll be on arr ays . Before you have t i me to tremble i n  terror , let us poi nt out 
that your telephone book i s  an array .  So i s  a map , a crossword puzzle; i n  fact, any groups 
of i nformat i on .  Even multi - storey bui ldi ngs . 

- 0000000000 -
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***** PEEKi ng (UK )  by our U . K .  Correspondent Tony Fraser ***** 

I n  thi s fi rst of a number of arti cles I am goi ng to i ntroduce myself as the UK Correspondent . 
Although an engi neer and physi ci st by profes s i on ,  I have studi ed computi ng at post-graduate 
level and i n  my work I do some programmi ng for mai nframe machi nes . My mai n i nterest i n  computi ng 
these days i s ,  however , my persona 1 home computer whi ch i s  u sed as a hobby machi n e ,  runni ng 
programmes for genealogy (another of my hobbi es ) ,  post-graduate research and the usual crop 
of computer games . My chi ldren are usually the games p'l ayers , but Dad enjoys them too . I also 
have a speci al i nterest in the programmi ng of graphi c s  di splays whi ch I enjoy as a chall enge . 
My machi ne i s  a 11 Vi  deo Geni en (recogni sed i n  Austra 1 i a as a .. System son). It i s  mod i fi ed to 
i nclude a cassette level meter and the •....:)• and •+a-• keys , and I have fi tted an external connecti on 
to #1 cassette output port for mus i c  (noi se ) output . My output devi ce i s  a domesti c TV , but 
the next pi ece of equi pment on my li st i s  a pri nter . 

I see my p 1 ace i n  thi s magazi ne as pro vi di ng any assi stance or servi ce to both UK and other 
readers wh i ch can be more conveni ently provi ded by a UK resi dent . Thi s wi ll be done by wri ti ng 
regularly on the •so scene as vi ewed from the UK , and by provi di ng a contact poi nt i n  the UK 
for readers anywhere in the world who m?-yneed UK-based contacts . If I can be of any help , si mply 
wri te to me at the address  be 1 ow . One major task I have agreed to take on i s  that of pro vi di ng 
a postbox for programmes by European readers submi tted for publi cati on i n  MI CRO-SO .  These should 
now be sent to me for pre 1 imi nary vetti ng and copyi ng onto a s i ngle cassette- to be posted to 
the edi tori al staff in Australi a for selecti on for publi cati on .  Your ori gi nal cas settes wi ll 
then be returned . For those who have not purchased back copi es (why not ? ) and thus may not 
be enti rely clear as to the form of submi tti ng programs , I wi 1 1  g i ve bri ef detai 1 s .  Programs 
should be submi tted on cas sette only (li st i ngs are not necess ary and li sti ngs only are not accep­
tab 1 e ) . Your coveri ng 1 etter should contai n a·ll the i nformat i on necess ary for the runni ng of 
the program and your addres s .  Your name and address should a 1 so appear on the program as a 
REM statement . I deally , the only i nformati on whi ch should be necessary to run the program i s  
the language , i . e .  machi ne code , BAS I C ,  or TINY PASCAL and Level I or I I .  Level I programs 
should be wri tten so as to be compati ble with both the TRS-80 and the Vi deo Geni e uni ts . We 
have recei ved very few programs from our UK readers to date , perhaps due to postage di ffi culti es , 
but now you have no excuse , so get them rolli ng i n .  Remember ,  you get not only fame and i mmor­
tali ty i n  pri nt , but you also get pai d for any publi shed programs . 

Fi n ally , i f  you thi nk I could be of any help to you , or you see a useful servi ce I could provi de 
to the readershi p in general, drop me a li ne and let me know . My address i s :  

Tony Edwards ,  23 Foxfi eld Close , Northwood , Mi ddx , Uni ted Ki ngdom . 

- 0000000000 -

***** I NSTALLERS FOR LOWER CASE MOD . K I TS ***** 

MI CRO-SO i s  seeki ng experi enced techni c i ans or hobbyi sts i n  each State , to i nsta 1 1 ower case 
mod . k i ts for our readers . We wi 1 1  pub 1 i sh the names and addres ses of i nsta 1 1  ers each month . 
I ndi vi dual readers should negoti ate di rectly wi th the i nstallers i n  thei r States . Although 
we wi 1 1  only pub 1 i sh the names of i nstallers wi th adequate credenti a 1 s (on paper ) ,  we can take 
no respons i  bi  1 i ty for the standard of servi ce or workmanshi p offered . We ask i ndi vi dua 1 readers 
to i nform us of thei r experi ences , good or bad , wi th the i nsta 1 1  ers on our 1 i st and we wi 1 1  
take appropri ate acti on amend the li st , as necessary . 

V ICTORI A :  Kei th Pakenham ,  2 0  Ni cholas St . Teesborough , 31 73 . (03 ) 79S 61 62 .  

Phi li p Shufflebotham , 1 Perceval St . Sunbury ,  3429 . (03 ) 744 3096 . 

NEW SOUTH WALES : Allan Mason , 3S Dresden Ave . C astle H i ll ,  21 54 .  (02 ) 6SO 253S . 

Mr . J .  Saxon , 2 Mau l don St . Chi fley , ACT . 2606 . 

WESTERN AUSTRAL I A :  Andrew Smallri dge , 2 2  Ravenh i ll Dri ve , Thornli e ,  6 1 0S .  

- 0000000000 -

********** SOFTWARE SECTION ********** 

***** ARI THMETI C  Ll/4K by C .  Stobert ***** 

Whi lst n
_
ot stri ctly 

.
a �eac� i ng program ,  thi s  program wi ll provi de useful practi ce at add i t i on ,  

s ubtractH�.n and mult 1 pl1 c at1 on for S - 1 0  year old chi ldren . Fi rst , you are gi ven the cho i ce 
of operat�on to be performed and then you are presented wi th 1 0  problems , one at a t i me .  You 

�ust obta1 n the correct an�wer
.

before movi ng on to the next problem . After the set of 1 0  problems 
lS comp l eted , your score 1 s  d1 splayed and the program offers you the opportun i ty to start agai n .  
The probl ems are randomly generated so that each pass wi l l  be di fferent from the last . 

1 REM C . STOBERT 
2 REM 21 SHERWOOD CRS . 
3 REM NTH . DANDENONG V I C .  3175 
4 REM 03 795 6590 
10 c. 
20 P . : P . "TH I S  PROGRAMME I S  TO ASS I ST YOU 
30 P . "W I TH YOUR AR I THMET I C .  
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40 P . : P . "DO YOU REQUIRE INSTRUCTIONS ? 
50 Y= 1 : N=O : I . "ENTER <Y> FOR YES OR <N> FOR NO";O 
60 IFO=OC . : G . 200 
70 C . : P . : P . "YOU DO YOUR PROBLEMS IN THE NORMAL WAY . 
80 P . "WORKING FROM RIGHT TO LEFT , 
90 P . "ENTERING EACH PART OF THE ANSWER IN TURN . 
1 00 P . "FOR EXAMPLE , IN THE FOLLOWING PROBLEM : -

1 1 0 P . T .  < 20 > , " 1 2 3 
1 20 P . T .  < 22 > , "9 7 + 
1 30 P . T . C20 ) , "-----

1 40 p. T. ( 2 1 > ' II? 0 
1 50 P . T .  ( 20 > , "===== 

1 60 P . "YOU WOULD ENTER 2 IN THE TENS COLUMN 
1 70 P . "THEN CARRY 1 TO THE HUNDREDS COLUMN . 
1 80 GOS . 960 : C . : P . : P . "  G 0 0 D L U C K  !" : P . : P . 
200 I . "WHO IS TAKING THE TEST ";A$ 
2 1 0  P . : P . "WHICH DO YOU WANT < 1 ,  2 OR 3 )  ? 
220 P . "ADDITION < + > < 1 >  
225 P . "SUBTRACTION < - > <2> 
230 I . "MULTIPLICATION < X > -<3> ";Z 
240 Z=I . < Z > : IF < Z< 1 > + < Z>3 > C . : G . 2 1 0  
250 GOS . 970 
280 T=O : R= 1  
300 IFZ= 1 D=R . < 499 > 
400 IFZ=2D=R . < 499 ) +500 
500 IFZ=3D=R . < 1 1 1 >  
5 1 0  E=I. ( D/ 1 00 ) : F=I . < < D-E * 1 00 ) / 1 0 )  
520 G=D- 1 00 * E- 1 0*F 
530 IF < Z= 1 > + < Z=2 > H=R . < 499 ) 
540 IFZ=3H=R . ( 9 )  
550 I=I . CH/ 1 00 > : J=I . < < H-1 * 1 00 ) / 1 0 )  
560 K=H- 1 00 * 1-lO * J  
570 C . : P . AT76 , "NOW ";A$ 
580 P . AT 1 46 , : GOS . 800 
590 A=O : B=O::C=O 
600 IFE>OP . AT285 , E  
6 1 0  IF < F>O > + < E>O > P . AT287,F 
620 P . AT289 , 6 : IFI>OP . AT349 , I  
630 IF < J>O > + < I>O > P . AT35 1 , J  
640 P . AT353 , K;" ";B$ 
650 F . Y=4 1 4T04 1 8 : P . ATY , "-" : N . Y 
660 F . Y=542T0546 : P . ATY , "=" : N.Y 
670 P . AT48 1 , : I . A : GOS . 2020 

680 P . AT479 , : I . B : GOS . 20 1 0 : GOS . 900 : IFL< 1 00G . 700 
690 P . AT477 , : I . C : GOS . 2000 
700 T=T+ 1 : GOS . 930 : IFL=MP.AT720 , : GOS . 850 : X= 1 : G . 720 
7 1 0  P .. AT720 , "SORRY ";A$;" TRY AGAIN" : X =O 
720 GOS . 960 : IFX = 1 R=R+ 1 : IFR>106 . 1 000 
730 IFX=1C . : G . 300 
740 G . 570 
800 Y=R . ( 3 ) : 0NYG . 8 1 0 , 820 , 830 
8 1 0  P . "SEE HOW YOU DO" : RET . 
820 P . "HAVE A TRY AT THIS"::RET . 
830 P . "NE XT PROBLEM" : RET . 
850 Y=R . < 3 > : 0NYG . 860 , 870 , 880 
860 P . "WELL DONE ";A$ : RET . 
870 P . "KEEP UP THE GOOD WORK ";A$ : RET . 
880 P . "GOOD EFFORT ";A$ : RET . 
900 IF Z=lL=D+H : RET . 
9 1 0  IFZ=2L=D-H : RET . 
920 IF Z=3L=D * H : RET . 
930 M=A+ 1 0* B+ 1 00 * C : RET . 
960 P . AT896 , : I . "PRESS <ENTER> TO CONTINUE ";B$ 
970 IF Z = 1 B$="+" : RET . 
980 IFZ=2B$="-" : RET . 
990 IFZ=3B$="X" : RET . 
995 RET . 

1 000 C . : P . : P . "THAT IS 1 0  PROBLEMS ";A$ 
1 0 1 0  P . : P . "YOU HAD";T;"TRIES 
1 020 P . "WHICH GAVE YOU A MARK OF"; 
1 030 P .  ( 1 - < T- 1 0 ) / 1 0 > * 1 00;"% 
1 040 P . : P . "IF YOU WOULD LIKE TO TRY AGAIN ENTER < 1 >  
1 050 I . "IF NOT ENTER <2> ";0 
1 060 C . : IF0= 1 G . 2 1 0  
1 070 P . "NOW ";::6 . 200 
2000 P . AT477 , C  
20 1 0  P . AT479 , B  
2020 P .. AT48 1 , A 
2030 RET . 

PAGE 8 



I SSUE 1 8  ( MAY 1 98 1 ) MICR0-80 PAGE g 

***** SORTI NG Ll /4K by Hubb Sanders ***** 

Thi s  is the fi rst program we have pub 1 i shed from a reader i n  Ho 1 1  and . Thank you very much , 
Hubb . The program demonstrates the acti on of a " bubb l e-sort" routi ne . The objecti ve i s  to 
arrange a row of numbers i n  order wi th the 1 owest to the 1 eft and the h i ghest to the ri ght . 
The bubb l e sort routi ne ach i eves thi s  by compari ng successi ve pai rs of numbers , starti ng from 
the l eft . I f  the fi rst number is l ower than i ts nei ghbour , then thei r rel ati ve positi ons remai n 
undi sturbed and the sort routi ne passes on . However , i f  the fi rst number i s  h i gher th an i ts 
nei ghbour , then the posi ti ons of the two numbers are reversed before the sort routi ne passes 
on . A pass i s  compl eted when each pai r has been sorted once . Consi der the reconstructi on of 
a screen di spl ay for four numbers to be sorted , shown bel ow .  

ENTER 4 3 2 1 

Program now d i sp l ays , one l i ne at a ti me: 

PASS 1 
PASS 1 
PASS 1 
PASS 2 
PASS 2 
PASS 3 

SORT 1 
SORT 2 
SORT 3 
SORT 1 
SORT 2 
SORT l 

DONE 

3 4 2 l 
3 2 4 1 
3 2 l 4 
2 3 l 4 
2 1 3 4 
1 2 3 4 

ONCE-MORE ( l  = YES Z = NO ) ?  

I n  PASS 1 SORT l ,  the fi rst two di gi ts are i nterchanged because 4 ( the l eft-most ) i s  h i gher 
than 3 .  I n  PASS 1 SORT 2 ( th e  second pai r )  the 4 and 2 are i nterchanged , and so on . 

The name bubb l e-sort i s  deri ved from the way the numbers move . I f  you i mag i ne that the sorti ng 
is  carri ed out on a verti cal  col umn of numbers with each pass starti ng at the top , then the 
l ow numbers wi l l  move gradual l y  up the col umn , rather l i ke ai r bubb l es i n  a fi sh tank . 

The program commences by requesti ng the total number of i nputs . From 8 to 1 2  i nputs are most 
usefu l for demonstrati ng the sort routi ne - Li nes 1 25 and 546 i ntroduce de 1 i berate de 1 ays to 
enabl e you to fol l ow the progress of the program . If you woul d  l i ke to see how fast the program 
can functi on , del ete both these l i nes . 

5 C . : P . AT460 , "HUBB SANDERS 
6 P . AT524 , "LUTTERSWEG 36 
7 P . AT588 , "7782 TA DE KRIM 
8 P . AT652 , "NETHERLANDS 
9 FaB= 1 T0 1 000 : N . B 
1 0  c. 
1 5  P . AT409 , "SORT DEMONSTRATION 
16 F . Z = 1 T0 1 500 : N . Z 

20 C . ::P .. "THIS PROGRAM ALLOWS YOU TO INPUT A CERTIAN AMOUNT 
21 P . ::P . "OF NUMBERS AFTER WHICH THE COMPUTER WILL START SORTING . 
22 P . : P  .. "WHEN EVER A NUMBER IS MOVED THE PASS WILL BE DISPLAYED . 
23 P . : P . "TO FREEZ E  THE DISPLAY HOLD DOWN THE < ....... > KEY 
24 P . ATB60 , "HIT <ENTER> TO START";::I . A$ 
30 c. 
35 P . AT64 , "HOW MANY NUMBERS DO YOU WISH TO INPUT"; : I  .. Q 
36 IFQ<2P . "IT " S NOT EASY TO SORT THAT MANY" : G  .. 35 
40 C . ::F . K=1 TOQ 
45 P . AT450 , "INPUT NUMBER";K; : I . A < K > : C . 
50 F . Z = 1 TOK- 1 : IFA < Z > <>A < K > N . Z 
55 IFZ =KG . 70 
60 P . "YOU " VE ALREADY ENTERED";A < K > : G . 45 
70 N . K 
80 F . K= 1 TOQ- 1 : F . L= 1 TOQ- 1 
90 IFA < L > <A < L+ 1 > G . 1 20 
1 00 P=A < L > : A < L > =A < L+ 1 ) : A < L+ 1 > =P 
1 1 0 GOS . 500 
1 20 N . L 
1 25 F . Z = 1 T0500 : N . Z 
1 30 N .. K 
1 35 P . ::P . T . < 30 > , "DONE 
1 36 P . T .  < 20 > , "0NCE MORE < 1 =YES 2=NO > "; : I . R 
1 37 IFR= 1 G . 30 

1 38 END 
500 P . "PASS";K;" SORT";L;" 
5 1 0  F .. X = 1 TOQ 
520 P .. T., ( 5 > , A ( X > ; 
530 N .. X 
540 P .. 
545 X=X+Q 
546 F . Z = 1 T . 2SO : N . Z 
'
s5o RET . 

.. . ' 



I SSUE 1 8  ( MAY 1 981 ) MICR0-80 PAGE 1 0  

***** NORMAL D I STR IBUTI ON L I I / 1 6K ( c )  T.R. Jones ***** 

LOADI NG I NSTRUCTIONS. 

To l oad the program from cassette, answer MEMORY S I ZE ?  ( READY? ) by pressi ng ENTER/NEWLI NE. 
Then type CLOAD"N" and press ENTER/NEWL I NE. When the program has l oaded type RUN and press 
ENTER/NEWL I NE. 

I NTRODUCTION. 

Thi s  month sees the start of a seri es of sci enti fi c programs wri tten by an author worki ng i n  
a sci enti fi c fi el d. Thi s  fi rst one i s  one of the most basi c, yet one of the most i mportant 
and wi dely used of stati sti c al tool s. Many stati sti cal  procedures beg i n with the assumpti on 
that data under study approxi mates thi s di stri buti on. The normal di stri but i on i s  such that 
i f  one were to pl ot frequency per c l ass agai nst a range of c l asses for a gi ven set of observations, 
e.g. ( butterfat producti on per cow for a dai ry herd ) ,  then the resu l ti ng curve woul d  be approxi ­
mately be 1 1  shaped, havi ng a hi gh poi nt near the mi ddl e representi ng the most common c l ass, 
sl opi ng off rather symmetri cal ly on ei ther si de to the rare excepti onal c l asses on ei ther end. 
From such a di stri but i on, a seri es of useful stati sti ca 1 parameters ari se. Thi s  program wi 1 1  
compute these parameters, known as the mean, vari ance, standard devi ati on, standard error and 
the range. The program wi l l  accept up to 1 00 data val ues for analysi s. Fol l owi ng entry of 
data, val ues are d i spl ayed for veri fi cati on and an opti on to edi t  entri es is gi ven. Havi ng 
entered al l the data  correctly, the parameters descri bed are computed and di spl ayed on the screen. 
Here is a bri ef defi niti on of the parameters. 

1 .  MEAN - mathemati cal  or ari thmeti c average o f  the data set. 

2 .  VARIANCE/STANDARD DEV IAT I ON - two ways by whi ch the vari abi l i ty of d ata about the mean i s  
descri bed. 

3 .  STANDARD ERROR - an esti mate of the vari abi 1 i ty of the mean of the data set from the mean 
of the popul ati on from whi ch the data was drawn. 

4 .  RANGE - i s  simp l y  the l owest and h i ghest val ues between whi ch al l the data occur. 

Simply respond to the program prompts for each type of i nput. 

10 �ROUT I NE TO CALCULATE STAST I CS I N  RELATION TO THE NORMAL DISTR I BUT I ON .  

20 ' < C >  COPYR I GHT 1980 , TERRY JONES, 43 HAST I E  STREET TATURA , 3616 . 

60 CLS : DEF I NT I -N : D I MX < 1 00 > ,F < 10 ) 
70 PR I NTTAB < lB > "NORMAL D I STRIBUTION ANALYS I S" :  

PR I NTTAB < lB > STRING$ ( 28,45 ) 
80 PR I N T : PRINT : PR I NTTAB < 26 ) "ENTER DATA" : PR I NT : PRINTTAB < 13 >  

"NUMBER OF DATA PO I NTS - MAX I MUM IS 100" 
90 PRINTTAB < 28 ) "*"; : I NPUTND : I FND<20RND>100 

PR I NTCHR$ ( 27 ) ;CHR$ ( 30 > ;CHR$ ( 29 > ;CHR$ ( 27 > : GOT090 
1 00 PR I N T : FOR I =1TOND : PRINTTAB < 27 > "X < "; I ;" >  ="; : INPUTXCI > : NEXTI 
110 CLS : K=O : PR I NTTAB ( 25 > "DATA ENTERED"::FOR I =1TOND : K=K+1 : 

PR I NT TAB ( 26 ) II X ( .. ; I ; .. ) =II ; X ( I ) :: 
I FK<lONEX T I ELSEPR I NT:ii>977 , "TYPE <ENTER> TO CONT I NUE • • •  "; :: 
I NPUT I $ : K=O : CLS : NE X T I  

120 PR I NT:ii>9B3,"ED I T  DATA < YIN > "; 
130 I $=INKEY$ : I F I $=""THEN130ELSE I F I $="Y"THEN140ELSEIFI$="N" 

THEN150ELSE130 
140 CLS : I NPUT"DATA PO I NT TO BE EDITED";! : 

IFI >NDTHEN140ELSEPR I NT"X ( .. ; I ;  II) =";X ( I ) : 
PRINTTAB < 32 > CHR$ ( 27 > ;"NEW X < ";I;" > =";:: I NPUT X < I > : 
GOT0110 

150 CLS : PR I NT@473 , "COMPUT I NG • • • • " 
160 X1=0 : X2=0 : FORI=1TOND : Xl=Xl+ X < I > : X 2= X2+ < X < I > [2 ) : NE XT I :  

X3=X1/ND : X4= X 2- < X1[2/ND > : X 5= X 41 < ND-1 > : X6=SQR < X5 > : X 7= X 5/ND 
170 Rl=X < l > : R2=X < l > : FOR I =1TOND : I F X < I > <R1THENR1=X < I > : NE X TI 

ELSEIF X < I > >R2THENR2=X < I > : NEXTIELSENEX T I  
180 CLS : PR I NT : PR I NT"MEAN =";X3::PRINT:: 

PR I NT"VARIANCE ="; X 5 : PRINT : 
PR I NT"STANDARD DEVIAT I ON ="; X 6 : PRINT : 
PRINT"STANDARD ERROR =";X7 : PRINT : 
P R I NT"RANGE =";Rl;"TO";R2 : PR INT 

190 END 
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LOAD I NG I NSTRUCTIONS. 

***** DISASSEMBLER L I I / 1 6K ( c )  Gregg Nott ***** 

I f  thi s  program i s  bei ng typed i n  from the magaz i ne, type i t  i n  * EXACTLY * as 1 i sted and 
CSAVE i t  to tape/wafer BEFORE you run i t. When l oadi ng the program from tape answer MEMORY 
S I ZE? ( READY? )  wi th 27740 and press ENTER/NEWL I NE then type CLOAD11D11 and press ENTER/NE\�L I NE. 
When the program has l oaded type RUN and press ENTER/NEWLI NE. 

NOTE : When usi ng this program i f  the address supp 1 i ed by you i s  not the fi rst byte of a va 1 i d 
Z80 i nstructi on or i s  an area where d ata i s  stored, an error message wi l l  be g i ven. 

INTRODUCTION. 

Th i s  disassembl er outputs standard Z-80 mnemoni cs from any b l ock of machi ne code i n  memory. 
The program can d i sassembl e  the enti re Z-80 i ns

'
tructi on set, i .e. provi de the appropri ate mnemoni c 

representat i on for a l l 700 odd i nstructi ons. The program l eaves approxi mately 6K bytes of h i gh  
memory in  whi ch the desi red machi ne l anguage program to be di sassembl ed, can resi de. Natural l y  
ROM and dedi cated addresses can a 1 s o  be di  sassemb 1 ed. The program commences by aski ng for a 
starti ng address i n  dec i mal.  Fourteen 1 i nes, representi ng one i nstructi on per 1 i ne, are then 
displ ayed on the vi deo screen. The current address i n  hex i deci mal i s  pri nted on the far l eft 
fo 1 1  owed by the actua 1 contents appropri ate for the i nstructi on. A feature of the program i s  
that data and addresses associ ated wi th i nstructi ons are d i spl ayed wi th the mnemoni cs ( i nc l ud i ng 
rel ati ve j ump addresses ) .  I n  addi t i on ASCI I  ch aracters ( l etters ) are pri nted on the far ri ght 
of the d i sp l ay, to ai d i n  the i dent i fi cati on of messages ( DEFM) etc. When the ENTER/NEWLI NE 
key i s  pressed the screen i s  c l eared and fourteen more l i nes are pri nted. The program i s  termi nated 
by pressi ng the BREAK key. 

RH1 l i nes have been p l aced i n  the program i n  order to i dent i fy subrouti nes and to faci l i tate 
an understandi ng of i ts operati on. REM l i nes shou l d  be removed i f  more memory is requ i red. 
( Answer MH10RY S I ZE ?  wi th 27000 i n  thi s  c ase) .  One word o f  c auti on, l i nes up  t o  and i nc l udi ng 
l i ne 50 shou l d be typed i n  exact l y  as shown. Lines 20 and 50 contai n GOSUB statements whi ch 
have thei r argument ( l i ne number ) changed as every i nstructi on i s  di sassembl ed. ( ED :  before 
you al l wri te i n, that•s why we d i dn • t  renumber t h i s  program as i t  POKEs that are of the BAS I C  
program and when the program was renumbered, (yes w e  tri ed ) ,  i t  POKEd i tsel f i nto the mi ddl e 
of next week ! )  A rout i ne cal cul ates the correct l i ne number and POKEs the val ues i nto the program 
storage area i mmedi ately after the GOSUB token. Th i s  exp l ai ns the GOSUB XXXX statements found 
in the l i sti ng before i t  has been RUN. 

You may set the MEMORY S I ZE to ei ther of the fol l owi ng val ues to protect your h i gh memory mil 
program : 

Wi th REM l i nes i n  pl ace ( as l i sted ) set to - 27740 

Wi th REM l i nes removed set to - 27000 

If you rea 1 1y want to know how this  program works, then read on, otherwi se ski p the rest and 
start usi ng i t. The pri nci pal  techni que used i n  the program is a rout i ne that modi fi es a secti on 
of the program as i t  resi des i n  the program storage area, i . e. 42E9H and upwards. The program 
mani pul ates onl y  two areas of i tsel f, i n  l i nes 20 and 50, after the BASI C  GOSUB tokens. I n  
standard BASI C  the GOSUB statement must b e  fol l owed by a constant, i .e. a l i ne number. I n  effect, 
the sel f mod i fyi ng routi ne al l ows the argument of GOSUB to be a vari abl e under program cont;ol .  
I n  l i nes 2 0  and 5 0  GOSUB becomes a cond i t i onal statement wi th mul ti pl e  branchi ngs, wi th a structure 
somewhat si mi l ar to the ON X GOSUB statement. 

D I SASSEMBLER commences by requesti ng a starti ng address, from whi ch di sassembl y  wi 1 1  commence. 
Usi ng the g i ven va 1 ue as a poi nter, the program starts PEEKi ng i nto memory ( note : this va 1 u e  
must b e  t h e  F I RST byte o f  a val i d  i nstruct i on or d i sassembl y  wi l l  be thrown out o f  synchron­
i zati on ) .  The PEEKed va 1 ue is processed by routi nes { 1 i nes 2 1 1 0- 2 1 50 )  that mod i fy the program 
storage area i n  l i ne 20. There are 255 possi b l e branches from l i ne 20 ( l i nes 1 000-1 5 1 0 )  corres­
pondi ng to a 1 1  possi b 1 e fi rst byte va 1 ues. Vari ab 1 e L, the 1 ength of i nstructi on i ndi cator, 
is set by every l i ne that i s  branched to� to correspond wi th the l ength of the Z-80 i nstructi on. 
Upon branchi ng, the appropri ate Z-80 mnemoni cs are PRI NTed and cal l s  are made to appropri ate 
subrouti nes to PR I NT data, rel at i ve d�sol acements and addresses associ ated wi th the i nstructi on. 
Program fl ow then returns to the GOSUB statement where the memory poi nter is i ncremented { vari abl e  
L )  and a ca 1 1  i s  made to a subrouti ne that PRI NTs the machi ne codes represent i ng the i nstructi on 
( l i nes 1 0000- 1 001 0 ) .  

I n  addi t i on t o  the vari ous subrouti nes ment i oned, there are 4 condi ti onal exi ts from t h e  pri mary 
program l oop descri bed. These are necessary to accommodate the l arge number of Z-80 i nstructi ons 
that commence wi th a CB,DD, ED and FD byte val ue. DD,ED and FD i nstructi ons al l use a secondary 
sel f mod i fyi ng l oop that branches from l i ne 50, whi l e  CB i nstructi ons are handl ed by a number 
of simpl e al gori thms { l i nes 1 0020- 1 0220 ) .  These i nstructi ons use the PEEKed val ue of the SECOND 
byte i n  the i nstructi on to process the correct branc h i n g  1 i ne number from the GO SUB i n  1 i ne 
50 { certai n DO and FD 4 byte i ndexed i nstructi ons PEEK at the LAST byte of the i nstructi on 
i n  order to di fferenti ate between i nstructi ons ) .  
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SUBROUTI NES , SIGN I F I CANT VARIABLES AND PROGRAM BLOCKS . 

PROGRAM L I NES 

21 1 9  - 21 30 
2 1 50 

SUBROUT I NES 

CALCULATES BRANCH I NG L I NE NUMBER . 
POKES L I NE NUMBER I NTO PROGRAM . 
PR I NTS CURRENT ADDRESS I N  HEX . 
4 SUBROUT I NES FOR PRI NT I NG DATA OR ADDRESS ASSOC IATED WITH INSTRUCTI ONS . 
DEC IMAL TO HEXADEC IMAL CONVERS I ON .  
CALCULAT I NG & PR I NT I NG D I SPLACEMENT VALUES . 
PRI NT MEMORY ASSOC I ATED WITH I NSTRUCTI ON .  
PEEK AT 2ND BYTE OF DD/ED/FD INSTRUCTIONS . 

PAGE 1 2  

3000 - 301 0 
4000 - 4700 
5000 - 5 1 20 
5200 - 5230 
1 0000 - 1 001 0 
1 001 2 - 1 1 1  00 
1 2000 - ERROR TRAPP I NG ROUTI NE FOR DETECTI NG UL ERRORS RESULTING FROf4 CB/DD/ED/FD 

DATA VALUES . 

MAJOR VAR IABLES . 

Z PEEKed memory address  
A Deci mal val ue of vari abl e  Z ( memory content) 
L Length of i nstructi on i ndi cator 
K Vi deo di spl ay l i ne counter 
C$  Output from dec-hex conversi on 
E I nput to Dec-hex conversi on 
M Poi nter to program storage area where l i ne number wi l l  be POKEd ( Y l /Y2/Y3/Y4) 
Y$ Vari abl e A converted to GOSUB l i ne number . 

MAJOR PROGRAM BLOCKS/POI NTS 

1 000 - 1 5 1 0  PRIMARY LOOP PRI NT L I NES 
2005 STARTI NG PO I NT OF PRI MARY LOOP 
1 442 - SETUP DD I NSTRUCTION SECONDARY LOOP 
1 506 - SETUP FD I NSTRUCTI ON SECONDARY LOOP 
8000 - 801 0  SETUP E D  I NSTRUCTI ON SECONDARY LOOP 
6064 - 6 1 87 ED I NSTRUCTI ON PRI NT L I NES 
7009 - 7249 DD AND FD I NSTRUCTI ON PRI NT L I NES 
1 0020 - 1 0220 CB I NSTRUCTI ON PROCESS I NG 

1 0  CLEAR 1 00 : CLS 
1 5  DEFINTA-Z : L=O : K=O : GOSUB2000 
18 GOT02005 

20 GOSUBX X X X  
2 5  IFA>62ANDA< 1 94THENL= 1 
30 GOSUB 1 0000 : Z= Z +L : GOT02005 
50 GOSUBX X X X  

6 0  RETURN 
1 00 REM * *  Z80 DISASSEMBLER BY GREG NOTT 20/ 2/ 80 * *  
1 000 L= 1 : PRINT"NOP"; : RETURN 
1 002 L=3 : PRINT"LD BC , "; : GOSUB4500 : RETURN 
1 004 L=l::PRINT"LD < BC> , A .. ; : RETURN 
1 006 L= 1 ::PRINT"INC BC"; : RETURN 
1 008 L= 1 ::PRINT"INC B";::RETURN 
1 0 1 0  L= 1 : PRINT"DEC B"; : RETURN 
1 0 1 2  L=2 : PRINT"LD B , ";::GOSUB4000 : RETURN 
1 0 1 4  L= 1 : PRINT"RLC A"; : RETURN 
1 0 1 6  L= 1 : PRINT"EX AF , AF"' "; : RETURN 
1 0 1 8 L= 1 : PRINT"ADD HL , BC"; : RETURN 
1 020 L= 1 : PRINT"LD A, < BC>"; : RETURN 
1 022 L= 1 : PRINT"DEC BC"; : RETURN 
1 024 L= 1 : PRINT"INC C"; : RETURN 
1 026 L= 1 : PRINT"DEC C"; : RETURN 
1 028 L=2 : PRINT"LD C , "; : GOSUB4000 : RETURN 
1 030 L= 1 : PRINT"RRC A";::RETURN 
1 032 L=2 : PRINT"DJ NZ "; : GOT05200 
1 034 L=3 : PRINT"LD DE , "; : GOSUB4500 : RETURN 
1 036 L= 1 ::PRINT"LD < DE> , A"; : RETURN 
1 038 L=l : PRINT"INC DE .. ; : RETURN 
1 040 L= 1 : PRINT11INC D";::RETURN 
1 042 L= 1 : PRINT"DEC D"; : RETURN 
1 044 L=2 : PRINT11 LD D , "; : GOSUB4000 : RETURN 
1 046 L=l : PRINT"RL A"; : RETURN 
1 048 L=2:PRINT"JR ";:60T05200 
1 050 L=l : PRINT"ADD HL , DE";::RETURN 
1 052 L= 1::PRINT"LD A, < DE> .. ; : RETURN 
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1 054 L= 1 :PRINT"DEC DE";:RETURN 
1 056 L=l:PRINT"INC E";:RETURN 
1 058 L=l:PRINT"DEC E";:RETURN 
1 060 L=2 : PRINT"LD E , ";::GOSUB4000:::RETURN 
1 062 L= 1 :PRINT"RR A";:RETURN 
1 064 L=2::PRINT"JR N Z  11 ;::GOT05200 
1 066 L=3::PRINT"LD HL , .. ;::GOSUB4500: RETURN 
1 068 L=3 : PRINT"LD < "; : GOSUB4500 : PRINT11 > , HL";::RETURN 
1 070 L= 1 :PRINT"INC HL";:::RETURN 
1 072 L= 1 :PRINT"INC H"; : RETURN 
1 074 L= 1 :PRINT"DEC H";:RETURN 
1 076 L=2 : PRINT"LD H , ";:GOSUB4000 : RETURN 
1 078 L= 1 :PRINT"DAA";:RETURN 
1 080 L=2 : PRINT"JR z "; : GOT05200 
1 082 L= 1 : PRINT"ADD HL , HL";:RETURN 
1 084 L=3 : PRINT"LD HL , < ";:GOSUB4500 : PRINT">"; : RETURN 
1 086 L= 1 :PRINT11 DEC HL";:RETURN 
1 088 L=l:: PRINT" INC L";:: RETURN 
1 090 L= 1 ::PRINT"DEC L";:RETURN 
1 092 L=2:PRINT"LD L , "; : BOSUB4000 : RETURN 
1 094 L= 1 : PRINT"CPL";:RETURN 
1 096 L=2:PRINT"JR NC ";:GOT05200 
1 098 L=3:PRINT11 LD SP , ";::BOSUB4500::RETURN 
1 1 00 L=3:: PRINP'LD < ";::BOSUB4500::PRINT"> , A"; : RETURN 
1 1 02 L= 1 :PRINT"INC SP"; : RETURN 
1 1 04 L=l::PRINT"INC < HL>";:RETURN 
1 1 06 L= 1 :PRINT"DEC < HL>";:RETURN 
1 1 08 L=2::PRINT"LD < HL> , ";:BOSUB4000 : RETURN 
1 1 1 0 L= 1 :PRINT"SCF";:RETURN 
1 1 1 2 L=2 : PRINT"JR C ";:BOT05200 
1 1 1 4 L= 1 : PRINT11ADD HL , SP";:RETURN 
1 1 1 6 L=3:PRINT"LD A , < "; : BOSUB4500:PRINT">";:RETURN 
1 1 1 8 L=l::PRINT"DEC SP";::RETURN 
1 1 20 L= 1 :PRINT"INC A"; : RETURN 
1 1 22 L= 1 : PRINT"DEC A"; : RETURN 
1 1 24 L=2 : PRINT"LD A , ";:BOSUB4000 : RETURN 
1 1 26 PRINT"CCF";:RETURN 
1 1 28 PRINT"LD B , B";:RETURN 
1 1 30 PRINT"LD B , C";:RETURN 
1 1 32 PRINT"LD B , D";:RETURN 
1 1 34 PRINT"LD B , E";:RETURN 
1 1 36 PRINT"LD B , H";:RETURN 
1 1 38 PRINT"LD B , L";:RETURN 
1 1 40 PRINT"LD B, < HL>";:RETURN 
1 1 42 PRINT11 LD B , A";:RETURN 
1 1 44 PRINT"LD C , B .. ;:RETURN 
1 1 46 PRINT11 LD C , C .. ;::RETURN 
1 1 48 PRINT"LD C , D";:RETURN 
1 1 50 PRINT11LD C , E";::RETURN 
1 1 52 PRINT"LD C ,  H"';:: RETURN 
1 1 54 PRINT"LD C , L";:RETURN 
1 1 56 PRINT"LD C ,  < HL>";:RETURN 
1 1 58 PRINT"LD C , A";:RETURN 
1 1 60 PRINT11 LD D , B";::RETURN 
1 1 62 PRINT"LD D , C";::RETURN 
1 1 64 PRINT"LD D , D";:RETURN 
1 1 66 PRINT"LD D , E";:RETURN 
1 1 68 PRINT .. LD D , H";:RETURN 
1 1 70 PRINT"LD D , L";::RETURN 
1 1 72 PRINT"LD D ,  < HL>";::RETURN 
1 1 74 PRINT"LD D , A";:RETURN 
1 1 76 PRINT"LD E , B";:RETURN 
1 1 78 PRINT"LD E ,  c••;: RETURN 
1 1 80 PRINT"LD E , D";::RETURN 
1 1 82 PRINT"LD E , E";::RETURN 
1 1 84 PRINT"LD E , H";::RETURN 
1 1 86 PRINT"LD E , L";::RETURN 
1 1 88 PRINT"LD E ,  < HL>";:RETURN 
1 1 90 PRINT"LD E , A  .. ; : RETURN 
1 1 92 PRINT"LD H , B";:RETURN 
1 1 94 PRINT"LD H , C";::RETURN 
1 1 96 PRINT11 LD H , D .. ; : RETURN 
1 1 98 PRINT1'LD H , E";:RETURN 
1 200 PRINT"LD H , H .. ; : RETURN 
1 202 PRINT"LD H , L .. ;:RETURN 
1 204 PRINT"LD H , < HL>"; : RETURN 
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1 206 PRINT"LD H , A"; : RETURN 
1 208 PRINT"LD L , B .. ; : RETURN 
1 2 1 0  PRINT11 LD L , C"; : RETURN 
1 2 1 2  PRINT"LD L , D .. ; : RETURN 
1 2 1 4  PRINT"LD L , E"; : RETURN 
1 2 1 6  PRINT11 LD L , H"; : RETURN 
1 2 1 8 PRINT11 LD L , L"; : RETURN 
1 220 PRINT"LD L, < HL > "; : RETURN 
1 222 PRINT"LD L , A"; : RETURN 
1 224 PRINT11 LD < HL > , B"; : RETURN 
1 226 PRINT"LD < HL > , C"; : RETURN 
1 228 PRINT"LD < HL > , D"; : RETURN 
1 230 PRINT"LD < HL > , E"; : RETURN 
1 232 PRINT"LD < HL > , H"; : RETURN 
1 234 PRINT"LD < HL > , L"; : RETURN 
1 236 PRINT"HALT"; : RETURN 
1 238 PRINT"LD < HL > , A"; : RETURN 
1 240 PRINT"LD A , B"; : RETURN 
1 242 PRINT"LD A , C"; : RETURN 
1 244 PRINT"LD A , D"; : RETURN 
1 246 PRINT"LD A , E"; : RETURN 
1 248 PRINT " LD A , H"; : RETURN 
1 250 PRINT"LD A , L"; : RETURN 
1 252 PRINT"LD A, < HL > "; : RETURN 
1 254 PRINT"LD A , A"; : RETURN 
1 256 PRINT"ADD A , B " ; : RETURN 
1 258 PRINT"ADD A , C"; : RETURN 
1 260 PRINT"ADD A , D"; : RETURN 
1 262 PRINT"ADD A , E"; : RETURN 
1 264 PRINT"ADD A , H"; : RETURN 
1 266 PRINT"ADD A , L"; : RETURN 
1 268 PRINT"ADD A ,  < HL > "; : RETURN 
1 270 PRINT"ADD A , A"; : RETURN 
1 272 PRINT"ADC A , B"; : RETURN 
1 274 PRINT"ADC A , C"; : RETURN 
1 276 PRINT"ADC A , D"; : RETURN 
1 278 PRINT"ADC A , E"; : RETURN 
1 280 PRINT"ADC A , H"; : RETURN 
1 282 PRINT"ADC A , L"; : RETURN 
1 284 PRINT"ADC A, < HL > "; : RETURN 
1 286 PRINT"ADC A , A"; : RETURN 
1 288 PRINT"SUB B"; : RETURN 
1 290 PRINT"SUB C"; : RETURN 
1 292 PRINT"SUB D"; : RETURN 
1 294 PRINT"SUB E"; : RETURN 
1 296 PRINT"SUB H"; : RETURN 
1 298 PRINT"SUB L";::RETURN 
1 300 PRINT"SUB < HL > "; : RETURN 
1 302 PRINT"SUB A";::RETURN 
1 304 PRINT"SBC A , B"; : RETURN 
1 306 PRINT"SBC A , C"; : RETURN 
1 308 PRINT"SBC A , D"; : RETURN 
1 3 1 0  PRINT"SBC A , E"; : RETURN 
1 3 1 2  PRINT"SBC A , H"; : RETURN 
1 3 1 4  PRINT"SBC A , L"; : RETURN 
1 3 1 6  PRINT"SBC A !l  < HL > "; : RETURN 
1 3 1 8  PRINT"SBC A , A"; : RETURN 
1 320 PRINT"AND B"; : RETURN 
1 322 PRINT"AND C"; : RETURN 
1 324 PRINT"AND D";::RETURN 
1 326 PRINT"AND E"; : RETURN 
1 328 PRINT"AND H"; : RETURN 
1 330 PRINT"AND L " ; : RETURN 
1 332 PRINT" AND < HL > " ; : RETURN 
1 334 PRINT"AND A"; : RETURN 
1 336 PRINT"XOR B"; : RETURN 
1 338 PRINT"XOR C"; : RETURN 
1 340 PRINT"XOR D"; : RETURN 
1 342 PRINT"XOR E"; : RETURN 
1 344 PRINT"XOR H";::RETURN 
1 346 PRINT"XOR L"; : RETURN 
1 348 PRINT"XOR < HL > "; : RETURN 
1 350 PRINT"XOR A " ;::RETURN 
1 352 PRINT" OR B";::RETURN 
1 354 PRINT"OR C"; : RETURN 
1 356 PRINT"OR D"; : RETURN 
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1 358 PR I NT"OR E11 ; : RETURN 
1 360 PR I NT"OR H11 ; : RETURN 
1 362 PR I NT"OR L";: RETURN 
1 364 PR I NT"OR < HL>"; : RETURN 
1 366 PR I NT"OR A"; : RETURN 
1 368 PR I NT"CP B11 ; : RETURN 
1 370 PR I NT"CP C"; : RETURN 
1 372 PR I NT"CP D"; : RETURN 
1 374 PR I NT"CP E"; : RETURN 
1 376 PR I NT"CP H"; : RETURN 
1 378 PR I NT"CP L"; : RETURN 
1 380 fR I NT"CP < HL>"; : RETURN 
1 382 P R I NT"CP A"; : RETURN 
1 384 PR I NT"RET N Z"; : RETURN 
1 386 PR I NT"POP BC"; : RETURN 

MI CR0-80 

1 388 L=3 : PR I NT"JP N Z , "; : BOSUB4500 : RETURN 
1 390 L=3 : PR I NT"JP "; : BOSUB4500: RETURN 
1 392 L=3 : PR I NT11 CALL N Z , "; : GOSUB4500 : RETURN 
1 394 L= 1 : PR I NT"PUSH BC"; : RETURN 
1 396 L=2 : PR I NT"ADD A , "; : BOSUB4000 : RETURN 
1 398 L= 1 ::PR I NT"RST O"; : RETURN 
1 400 L= 1 : PR I NT"RET Z"; : RETURN 
1 402 L= 1 : PR I NT"RET"; : RETURN 
1 404 L=3 : PR I NT"JP Z , "; : BOSUB4500 : RETURN 
1 406 BOT0 1 0020 
1 408 L=3 : PR I NT"CALL Z , "; : BOSUB4500 : RETURN 
1 4 1 0  L=3 : PR I NT"CALL ";::BOSUB4500 : RETURN 
1 4 1 2  L=2 : PR I NT"ADC A , "; : BOSUB4000 : RETURN 
1 4 1 4  L= 1 : PR I NT"RST 8";::RETURN 
1 4 1 6  L= 1 : PR I NT"RET NC"; : RETURN 
1 4 1 8  L= 1 : PR I NT"POP DE"; : RETURN 
1 420 L=3 : PR I NT"JP NC , "; : BOSUB4500 : RETURN 
1 422 L=2 :: PR I NT"OUT "; : BOSUB4000 : PR I NT" , A"; : RETURN 
1 424 L=3::PR I NT"CALL NC , "; : BOSUB4500 : RETURN 
1 426 L= 1 : PR I NT"PUSH DE"; : RETURN 
1 428 L=2 : PR I NT"SUB "; : BOSUB4000 : RETURN 
1 430 L= 1 : PR I NT"RST 1 0"; : RETURN 
1 432 L= 1 : PR I NT"RET C";::RETURN 
1 434 L= 1 : PR I NT"E X X"; : RETURN 
1 436 L=3 : PR I NT"JP C , "; : BOSUB4500 : RETURN 
1 438 L=2 : PR I NT" I N  A , "; : BOSUB4000 : RETURN 
1 440 L=3::PR I NT"CALL C , "; : GOSUB4500::RETURN 
1 442 B$=" I X"::P$=" < I X+ I ND>"::BOSUB 1 1 000 : Y$=R I BHT$ ( STR$ < F+7000 ) , 4 ) 
1 443 BOSUB2 1 1 0 : M= 1 723 1 : BOSUB2 1 50::BOT050 
1 444 L=2 : PR I NT"SBC A , "; : BOSUB4000 : RETURN 
1 446 L= 1 : PR I NT"RST 1 8";::RETURN 
1 448 L= 1 : PR I NT"RET PO"; : RETURN 
1 450 L= 1 : PR I NT"POP HL"; : RETURN 
1 452 L=3::PR I NT".JP PO , "; : GOSUB4500 : RETURN 
1 454 L= 1 ::PR I NT"EX < SP> , HL"; : RETURN 
1 456 L=3::PR I NT"CALL PO , "; : BOSUB4500 : RETURN 
1 458 L= 1 : PRI NT"PUSH HL .. ; : RETURN 
1 460 L=2 : PR I NT"AND "; : BOSUB4000 : RETURN 
1 462 L= 1 : PR I NT"RST 20"; : RETURN 
1 464 L= 1 : PR I NT"RET PE"; : RETURN 
1 466 L= 1 : PR I NT".JP < HL>"; : RETURN 
1 468 L=3 : PR I NT".JP PE , "; : BOSUB4500 : RETURN 
1 470 L= 1 : PR I NT"EX DE , HL"; : RETURN 
1 472 L=3 : PR I NT"CALL PE , "; : BOSUB4500 : RETURN 
1 474 BOT08000 
1 476 L=2 : PR I NT"XOR "; : BOSUB4000 : RETURN 
1 478 L= 1 : PR I NT"RST 2811 ; : RETURN 
1 480 L= 1 : PRI NT"RET P11 ; : RETURN 
1 482 L= 1 : PR I NT11 POP AF11 ; : RETURN 
1 484 L=3 : PR I NT11 .J P  P , "; : BOSUB4500 : RETURN 
1 486 L= 1 : PR I NT"D I •• ; : RETURN 
1 488 L=3 : PRI NT"CALL P ,  .. ; : BOSUB4500 : RETURN 
1 490 L= 1 : PR I NT .. PUSH AF11 ; : RETURN 
1 492 L=2 : PR I NT"OR 1 1 ; : BOSUB4000 : RETURN 
1 494 L= 1 : PR I NT11 RST 30"; : RETURN 
1 496 L= 1 : PR I NT"RET M11 ; : RETURN 
1 498 L= 1 : PR I NT"LD SP , HL"; : RETURN 
1 500 L=3 : PR I NT"JP M , "; : BOSUB4500 : RETURN 
1 502 L= 1 : PR I NT" EX •• ; : RETURN 
1 504 L=3 : PR I NT11 CALL M , "; : BOSUB4500 : RETURN 
1 506 8$= II I v II : P$= •• ( I v +I ND ) •• : BOSUB 1 1 000 : V$=R I BHT$ ( STR$ ( F + 7000 ) , 4 )  
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i 507 GOSUB2 1 1 0 : M= 1 723 1 : SOSUB2 1 50 : SOT050 
1 508 L=2 : PRINT"CP "; : SOSUB4000 : RETURN 
1 5 1 0  L= 1 : PRINT"RST 38";: RETURN 

MI CR0-80 

2000 INPUT"ENTER STARTING ADDRESS"; Z : CLS : RETURN 
2002 ONERRORGOT0 1 2000 : RETURN 
2005 IFK= 1 4THENINPUT"PRESS ENTER TO CONTINUE";AS : CLS: K=O 
20 1 0  A=PEEK < Z > : K=K+ 1 : Y$=RIGHTS < STRS < A* 2+ 1 000 > , 4 > 
2020 GOSUB2 1 1 0 : M= 1 7 1 78 : GOSUB2 1 50 : V=Z : GOSUB3000 : SOT020 
2099 REM * *  DETERMINE WHAT TO POKE ENTRANCE Y$ * *  
2 1 1 0  Y 1 $=RIGHT$ ( Y$ , 1 ) : Y2$=MID$ ( YS , 3 , 1 )  
2 1 20 Y3$=MID$ ( Y$ , 2 , 1 > : Y4$=LEFT$ ( Y$ , 1 )  
2 1 30 Y 1 =ASC < Y 1 $ ) : Y2=ASC < Y2$ ) : Y3=ASC < Y3$ ) : Y4=ASC < Y4$ > : RETURN 
2 1 49 REM * *  POKE IT >M< =START * *  
2 1 50 POKEM , Y4 : POKEM+ 1 , Y3 : POKEM+2 , Y2 : POKEM+3 , Y 1 : RETURN 
2999 REM * *  PRINT CURRENT ADDRESS * *  
3000 A 1 =V/256 : A2=V-A 1 * 256 
30 1 0  E=A 1 : GOSUB5000 : PR I NTC$; : E=A2 : GOSUB5000 : PRINTC$ , , : RETURN 
3999 REM ** PEEK & PRINT A SINGLE BYTE * *  
4000 E=PEEK < Z+ 1 ) : SOSUB5000 : PRINTC$; : RETURN 
4499 �EM ** PEEK & PRINT A DOUBLE BYTE * *  
4500 E=PEEK < Z+2 ) : 60SUB5000 : PRINTC$; : SOSUB4000 : RETURN 
4599 REM * *  PEEK & PRINT DOUBLE BYTE FROM 4 BYTE INSTR . * *  
4600 E=PEEK < Z+3 ) : GOSUB5000 : PRINTC$; : E=PEEK < Z+2 ) :: GOSUB5000 
46 1 0  PRINTCS; : RETURN 
4699 REM * *  PEEK & PRINT SINGLE BYTE FROM 4 BYTE INSTR . * *  
4700 E=PEEK < Z+3 > : GOSUB5000 : PRINTC$; : RETURN 
4999 REM ** DEC . TO HEX .  CONVERSION * *  
5000 C$="" : B=E/ 1 6 : D=B : IFB>9THEN5050ELSEC$=RI6HTS < STR$ < B > , t > 
5020 X =E-B* 1 6 : D= X : IFX>9THEN5050ELSEC$=C$+RISHT$ ( STR$ < X > , t > 
5030 RETURN 
5050 OND-9GOT05060 , 5070 , 5080 , 5090 , 5 1 00 , 5 1 1 0  
5060 C$=C$+"A" : GOT05 1 20 
5070 C$=C$+"B" : SOT05 1 20 
5080 C$=C$+"C " : GOT05 1 20 
5090 C$=C$+"D" : GOT05 1 20 
5 1 00 C$=C$+"E" : SOT05 1 20 
5 1 1 0  C$=C$+"F" 
5 1 20 IFLEN < CS > =2THENRETURNELSESOT05020 
5 1 99 REM * *  CALCULATING & PRINTING DISPLACEMENTS ( J R  INSTR . > * 
5200 V=PEEK < Z+ 1 ) : I=Z : IFV> 1 27THENSOT05220ELSEV 1 =I+V+2 : 60T05230 
5220 V 1 =I+ < V-256 > +2 
5230 PRINT" "; : V=V 1 : GOSUB3000 : SOT030 
5999 REM * *  PRINT ED INSTRUCTIONS * *  
6064 PRINT"IN B ,  < C > "; : RETURN 
6065 PRINT"OUT < C > , B"; : RETURN 
6066 PRINT"SBC HL , BC"; : RETURN 
6067 PRINT"LD < "; : GOSUB4600 : PRINT" > , BC"; : RETURN 
6068 PRINT"NEG"; : RETURN 
6069 PRINT"RET N"; : RETURN 
6070 PRINT"IM O"; : RETURN 
607 1 PRINT"LD 1 , A"; : RETURN 
6072 PRINT"IN C, < C > "; : RETURN 
6073 PRINT"OUT < C > , C"; : RETURN 
6074 PRINT"ADC HL , BC";: RETURN 
6075 PRINT"LD BC , < "; : GOSUB4600 : PRINT" > "; : RETURN 
6077 PRINT"RET !"; : RETURN 
6080 PRINT"IN D, < C > "; : RETURN 
608 1 PRINT"OUT < C > , D"; : RETURN 
6082 PRINT"SBC HL , DE";: RETURN 
6083 PRINT"LD ( "; : GOSUB4600 : PRINT" > , DE"; : RETURN 
6086 PRINT"IM !"; : RETURN 
6087 PRINT"LD A , I"; : RETURN 
6088 PRINT"IN E, < C > "; : RETURN 
6089 PRINT"OUT < C > , E"; : RETURN 
6090 PRINT"ADC HL , DE"; : RETURN 
609 1 PRINT"LD DE , < "; : GOSUB4600 : PRINT" > "; : RETURN 
6094 PRINT"IM 2"; : RETURN 
6095 PRINT"LD A , R"; : RETURN 
6096 PRINT"IN H, < C > "; : RETURN 
6097 PRINT"OUT < C > , H"; : RETURN 
6098 PRINT"SBC HL , HL"; : RETURN 
6 1 03 PRINT"RRD"; : RETURN 
6 1 04 PRINT"IN L ,  < C > "; : RETURN 
6 1 05 PRINT"OUT < C > , L"; : RETURN 
6 1 06 PRINT"ADC HL , HL"; : RETURN 
6 1 1 1  PRINT"RLD"; : RETURN 
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Ml PRODUCTS 
D O N 'T B E  H E L D  BACK BY  AN 

ANTIQUAT E D  D IS K  O PERAT I N G  SYSTEM 

MOVE U P TO 
N EWDOS 80  $149 incl .  p&p 
N EWDOS 80 i s  a com pletely new D OS for the T R S -80 
SYST E M  80. It is wel l -documented , bug free and 
i ncreases the power of you r  system many times over .  It  
is u pwa rd compat i b l e  with TRS D OS AN D N EWDOS ( ie 
T R SDOS and N EWDOS+ programs wi l l  run on 
N EWDOS 80 but the reverse is not necessari l y  so ) .  

These a re j ust a few o f  the m any new featu res offered 
by N EWDOS 80 . 
* N ew BAS I C  com mands that su pport var iable record 

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

from 1 8  to 96 . U se 35, 40, 7 7  or 80 track 5% inch 
mi ni  d i s k  dr ives, 8 i nch d isk d ri ves O R  A N Y  COM­
B I N AT I O N .  

* A n  optional secu rity boot-up for BAS I C  o r  mach i ne 
code appl ication programs.  User never sees "DOS­
R EA D Y "  or " R EADY" and i s  unable to "B R EA K ", 
c lear screen or issue any d i rect BAS I C  statements, 
incl u d ing " L I ST".  

* N ew edit ing  com mands that a l l ow p rogram l i nes to 
be del eted from one locat ion and moved to another 
or to a l l ow the dup l icat ion of a program l i ne with 
the deletion of the orig i na l .  

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

* Create powerfu l chain command fi l es wh i ch wi l l  
control the operation of you r system . 

* Device hand l i ng for routing to d isplay and pri nter 
s imu ltaneous l y .  

* M I N I D OS - stri k ing t h e  D ,  F a n d  G keys s i m u l ­
taneously ca l l s  u p  a M I N I  D O S  which a l l ows y o u  to 
perform many of the DOS commands without d is­
turbing the res ident progra m .  

* I nc lu des S u perzap 3 .0 wh ich enables you t o  disp l ay/ 
pri nt/mod ify any byte in memory or on d i s k .  

* A lso i ncl udes t h e  fo l l owing u ti l it ies : 
- D isk Editor/Assembler  
- D isassem bler  ( Z 80 mach ine code)  
- L M  offset - a l l ows transfers of any system tape 

to D isk fi le  - automat i ca l l y  rel ocated . 
.. � L E V E L I - Lets you convert you r com puter back 

to Level 1 .  
- LV I D KS L - Saves a nd l oads Leve l 1 p rograms to 

d isk .  
- Dl  R C H EC K  - Tests d isk  d irectories for  errors 

a nd l ists them. 
- ASPOO L - An automatic spoo l e r  which routes a 

d isk fi l e  to the pr inter wh i l st the com pute r  con­
t i n u es to operate on othe r  p rogra m s .  

- LC D V R  - a l ower case d rives wh ich d isp lay lower 
case on the screen if you have fitted a s i mple  l ower 
case modification . 

D IS K  D R I V E  USE RS 
E L IM I NATE C R C  E R R O RS 

A N D  
T R A C K  L O C K E D  O UT M ESSAG ES  
F IT A PERCOM D ATA SEPARATO R 

$37.00 plus $1 .20  p&p. 
When Tandy designed the T RS-80 e xpansion i nterface , 
they d id  not i nc lude a data separator i n  the d isk­
control l e r  c i rc u itry,  despite the I .C .  manufactu rer's 
recom m e ndations to do so. The res u l t  is that many 
d is k  d rive owners suffer a l ot of D isk  1 /0 e rrors.  The 
a nswer is a data separator .  This u n it f its  i ns ide you r 
e xpansion i nterface . It is su ppl ied with fu l l  i n structions 
a nd i s  a must fo r the serious d is k  user .  
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MPI  D ISK  D R I VES 
H I G H E R  P E R F O RMA N C E - l OWE R P R I C E  

M P I  i s  the second l a rgest man ufactu rer of d isk  d rives i n  
the worl d .  M P I  d ri ves use the same form o f  head 
contro l as 8" d ri ves and consequentl y,  they have the 
fastest track-to-t rac k access t ime ava i lab le  - 5mse c !  A l l  
M P I  d rives are capable  of s ingle or d ou ble-density 
operation . Dou b le-de nsity ope ration requ i res the i n sta l ­
l ation o f  a P E RCOM dou bler  board i n  the expa nsion 
i nterface . 

As wel l as si ng le  h ead d rives, M P I  a lso makes d ua l ­
h ead d ri ves. A d u a l -h ea d  d ri ve i s  a l most as versati l e  a s  
two s ing le-h ead d r ives b u t  i s  m u c h  chea per.  

O u r  MPI d rives a re suppl i ed bare or i n  a metal cabi net 
- set u p  to operate with you r T RS-80 or  SYST E M  80 . 
A l l  d rives a re so l d  with a 90 day wa rranty and service is 
ava i lab le  th rough M I C R 0-80 P R O D UCTS . 
MPI  B5 1 40 Trac k Single Head D rive . . . . . . only $339 
MPI  852 40 Track D ouble Head Drive . . . . . only $449 

Prices a re for bare d rives and include p&p.  Add $ 1 0 .00 
per dr ive for a cab i n et a nd $60.00 for a powe r supply 
to suit two d ri ves.  40 t rack d rives are enti rely compa­
t i b l e  with 3 5  t rac k dr ives. A 40 track D OS such as 
N EWDOS 80 is necessa ry to uti l i se the extra 5 tracks . 

O VE R  800 K I L O BYT ES O N  O N E  D ISKETTE ! 
WITH MPI  80 T RA C K  D R I V ES 

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

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

MPI  891  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 ude p&p. Add $ 1 0 .00 
per dr ive for a cab i n et a nd $60 .00 for a power supply  
to su it  two dr ives . N ote : 80 track d ri ves wi l l  not  read 
d iskettes written on a 35 or 40 track dr ive .  If d r i ve s  
w ith d i ffe rent track counts a re t o  be operated on t h e  
same system , N EW D OS 8 0  must b e  used . 

CARE  F O R  Y O U R  D IS K  D R IV ES? 
T H E N  USE 

JM's D IS K  D R I V E  H E AD C lEAN I N G  D ISK ETTES 
$30.20 incl . p&p. 

Disk d r i ves a re expensive and so are d iskettes . As with 
any magnet ic record ing devi ce ,  a disk d ri ve works 
better a nd l asts l o nger i f  the h ead i s  c leaned regu l a r l y .  
I n  t h e  past, t h e  p roblem h as been , how do y o u  c l ea n  
t h e  h e a d  without p u l l ing the mechanism apart a nd r u n­
n in g  the r isk of damaging del icate parts.  3 M 's have 
come to our rescue with S COTC H  B RAN D ,  non­
a b rasi ve , head c lean ing d iskettes which thoroughly 
clean the head in seconds.  The clean ing action i s  l ess 
a b rasive than an ord i n a ry d is kette and no res idue is 
l eft beh i n d .  Each k it conta i ns : 

- 2 h ead c leaning diskettes 
- 1 bott le  of c l ea n ing fl u id 
- 1 bott le  d ispenser cap 

PLEASE USE ORDER FORM ON PAGE 36 
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USE TAND Y  PER IPH E RA LS ON YO U R  SYSTEM-80 
V IA 

SYSPAN D-80 - $1 1 9  incl .  p&p 
The SYST E M -80 hardwa re is not compat i b l e  with the 
T R S-80 i n  two important a reas . The pri nter port i s  
addressed d ifferently and the expansion bus i s  enti rely 
d i fferent. This means that SYSTEM-80 owners a re 
den ied the wealth of econom ica l ,  h i gh perfo rma nce 
peri phera l s  wh ich have been developed for the T R S-80. 
U nti l now, that i s .  M I C R0-80 has deve l oped the 
SYSPA N D -80 adaptor to overcome this problem ."' A 
complete ly sel f-conta ined u n it i n  a sma l l  cabinet wh ich 
m atches the colou r scheme of your computer,  it con­
nects to the 50-way expansion part on the rear of you r 
SYSTEM 80 and generates the F U L L  Tandy 40 way 
b us as wel l  as provi d i n g  a Centron ics para l l e l  pri nter 
port . SYSPAN D -80 enables you to ru n an E xatron 
Str i ngy F loppy from you r SYST E M  80, or an LNW 
R esearch expansion interface o r  any other  desi rab l e  
per i phera l s  designed t o  i nterface t o  t h e  T RS-80 expan­
s ion port.  Make your SYSTE M  80 hardwa re compati b l e  
w i t h  t h e  T RS-80 via SYSPAN D -80. 

PROG RAMS BY M I C ROSO FT  

E D IT O R  ASSEMB L E R  P L US ( l2/1 6K) 
$37 .50 + $1 .20 p&p 
A much i m p roved editor-asse m b l e r  and debug/mon itor 
for L2/ 1 6K T RS-80 or SYST E M  80 . Assemb l es d i rectly 
i nto memory ,  supports macros and cond itiona l asse m ­
b ly ,  inc lu des new comma nds-su bstitute , m o v e ,  copy 
and extend .  

l EVE L I l l  BAS IC  $5 9.95 p lus $1 .20  p&p 
Loads on top of Leve l I I  BAS I C  and gi ves advanced 
g raphics ,  automatic renumberi ng,  s ing le  stroke i nstruc­
tions (sh ift-key entries) keyboard debou nce , suita ble  
for  L2/1 6 K  and up ( N ot D is k  B AS I C) 

ADVENT U R E  O N  D ISK  $35.95 $1 .20 p&p 
This  is the orig inal  A D V E N T U R E  game adapted for 
the T RS-80 . The game fi l ls  an entire d is kette . E n d less 
variety and cha l lenge as you seek to rise to the l evel  of 
G rand M aster .  U nti l you ga i n  ski l l , there are whole 
a reas of the cave that you cannot enter .  ( R equires 321< 
One D i sk) 

BASIC  COMPi l E R  $2 0 8  plus $2 .00 p&p 
N ew i m p roved ve rs ion,  the B asic Co mpile r  conve rts 
D i sk BAS I C  programs to mach ine code,  a utomatica l l y .  
A compi led program runs ,  o n  average , 3-1 0 t i mes faster 
than the or i gi nal BAS I C  program and i s  much more 
d ifficu lt to p i rate . 

UP 
FOR 

RADE T 1 6K 
NL Y $30.00!!  

MI CR0-80's 1 6K MEMO R Y  EXPANS IO N  K IT 
HAS 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 a nd we pass the 
savi ngs on to you. These are our p roven , p r i me , branded 
200 ns (yes, 200 nanosecond ) ch ips.  You wi l l  pay 
m u ch more e lsewhe re for s low, 3 50 ns. ch i ps.  O u rs a re 
guaranteed for 1 2  months. A p a i r  of D I P  shu nts is a lso 
requ i red to u pgrade the C P U  memory i n  the T R S-80 -
these cost a n  additiona l $4 .00. A l l  kits come com p lete 
with fu l l ,  step-by-step i nstructions wh ich i nc lude 
l a be l led photographs . N o  so lder ing i s  req u i re d .  You do 
not have to be an experienced e l ectronic techn ic ian to 
i nsta l them. 

HIGH QUALITY DISKETTES All PRICES INCLUDE P&P 

D ISK  D R IVE  CAB l ES 
SU ITA B L E  F O R  ANY D IS K  D R I V ES 

DC-2 2 D rive Connector Cable . . . . . . .  $35 incl . p&p 
DC-4 4 Drive Con nector Ca ble  . . . . . . .  $45 incl . p&p 

D O U B L E  T H E  SPEE D  AN D CAPA CITY 
Of YO U R  D ISK D R I V ES 

PERCOM D O U B L E R  O N L  V $220 
plus $2 .00 p&p 

I nsta l l i ng a Doubler is l i ke buying another set of disk 
d r ives, only much cheaper ! !  The doubler  works with 
most modern d isk  d rives i ncl ud ing : - M P I , M icropol is ,  
Pertec, TEAC (as suppl ied by Tandy ) .  The doubler  
i nsta l l s  in  the T RS-80 expansion interface , the System ­
S O  expansion inte rface a n d  t h e  LNW Research expan­
s ion i nterface in a few m i nutes without any soldering,  
cutt ing of tracks,  etc .  I t  comes com p l ete with its own 
T R SD OS compat i b l e  dou ble  dens ity operat ing system . 

D O U B L E-ZAP I I - D O U B L E  D E NSITY PATCH 
F O R  N EWDOS 80  

O N LY $53.00 plus $1 .00 p&p 
If you a re using N EW D OS 80, then you a lso need 
D OU B L E -ZAP I I , on d iskette . Th is program u pgrades 
you r N EWDOS 80 to double density with A D R  (a uto­
matic density recogn iti o n . )  It reta i ns a l l  the fami l ia r  
features, inc luding the a b i l ity t o  m i x  and match 
trac k cou nts on the same cab l e .  I n  addit ion,  it gives 
N EWDOS 80 the abi l ity to mix densities on the same 
cab l e ,  automatica l l y .  If you p l ace a s ing le  density 
d iskette in d rive (/) ,  say and a double  density d iskette 
in drive 1 ,  Doubl e-Zap l l  wi l l  recogn ise this  and read/ 
write to d rive (/) in s ingle density wh i l st at the same 
t ime it reads/writes to d r ive 1 in  dou ble  density ! 

F LO PPY D O CTO R A N D  MEMO RY D IAG N OSTI C  
(by M I C R O  C L I N I C) $29.9 5  plus 50c. p&p 

Two mach ine l a nguage p rograms on a d iskette togethe r  
with ma nua l  w h i c h  thorough l y  test you r d is k  d r ives 
and memory . Th ere are 1 9  poss ib le  e rror messages i n  
t h e  d is k  d rive test and the i r  l i ke ly causes a r e  expla i ned 
in the manual . Each pass of the memory tests checks 
every address in RAM 520 ti mes, inc luding the space 
norma l l y  occu pied by the diagnostic program itse l f .  
Wh en an error occurs the address, expected data , and 
actual  data are pri nted out together with a deta i led 
error a na lysis showi ng the fai l i ng b it or bits, the corres­
pond i ng I C 's and the i r  location . Th is is the most 
thorough test routi ne avai lab le  for T RS-80 d isk  u sers . 

B O O KS 

L EVE l I I  R O M  R E F E R E N C E  MAN UAl  
$24.9 5  + $1 .20 p&p 
Ove r  70 pages pac ked fu l l  of usefu l i n formation and 
sample programs.  Appl i es to both T RS-80 and SYST E 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 TRS-80 book in the U .S.A.  D isk  fi l e  
structu res revealed,  DOS's compared a n d  exp l a i ned,  
h ow to recover l ost fi les , how to rebui l d  c rashed 
d i rectories - this  is a must for the serious D isk  user 
and is a perfect companion to a ny of the N EWDOS's .  

l EARN I N G  lEVEl  I I  
$1 6 .9 5  + $1 .20 p&p 
Written by Danie l  L ien,  the author of the TRS-80 
Level I H andboo k ,  t h i s  book teaches you , ste p-by-step ,  
h ow t o  get t h e  most from you r Level I I  mach ine . 
I nva luable  supplement to either the T R S-80 Level I I  
Manua l  or the System-80 Manuals .  

40 TRACK NASHUA SINGLE SIDE/SINGLE DENSITY . . •  $45.00 box of 10  
H IGH QU 

40 TRACK VERBATIM DOUBLE S 
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SOFTWARE BY AUS LIAN AUTHORS 
All our software is suitable for either the SYSTEM 80 or the TRS..80 

N EW SO FTWA R E  F RO M  MI CR0-80 PRO D U CTS 

BUS IN ESS P R O G RAMS 

M I C R OMANAG EMENT 
STO C K  R E C O R D I N G  SYSTEM ( l2/1 6K) 

Cassette version . . . . . . . . . . . . .  $29.95 + $1 .00 p&p 
Stringy F loppy version . . . . . . . .  $33.95  + $1 .00 p&p 
This system has been i n  use for 9 months i n  a number 
of sma l l  retai l  businesses in  Ade la ide .  I t  is  therefore 
thoroughly  debugged and has been ta i l or  made to suit  
the req ui rements of a sma l l  business . M I C R OMANAG E­
M E N T  SRC enables you to monitor the cu rrent stock 
leve l  and reorder  l eve ls of 500 d ifferent stock items per 
tape or wafe r .  I t  i nc ludes the fol l owi ng featu res: -
- Add new items to i nve ntory 
- Delete d iscont inued items from i nventory 
- List compl 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 lts and rece i pt 

of goods 
- List a l l  items requ i r i n g  reord eri ng  
We can thorou g h l y  recommend th is program for  the 
sma l l  business with a L2/ 1 6 K  computer .  

SCOTC H B RA N D  C O MP UT I N G  CASSETTES 
Super-q ual ity personal  computing 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 I T I ES 

S-KEY  by Edwin Paay $1 5.9 5 plus 50c. p&p 
S-K EY is a com p l ete keyboa rd driver routi ne 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 u se r  wi l l  have many 
new featu res not avai lab le  with the standa rd machi ne .  
S-KEY featu res : 
'* S - K E Y  p rovi des an auto-repeat for a l l  the keys on 

the keyboard . I f  any key i s  held down l onger tha n  
a bout h a l f  a second , t h e  key w i l l  repeat u nti l i t  i s  
rel eased.  

* G raphic symbols  can be typed d i rect from the key­
board , th is i n cl u des a l l  64 graph i c  symbols  avai l a b l e  
f rom t he T R S-80/SYSTEM 80. 

* S-KEY a l l ows text, BAS I C  commands and/or 
gra p hics to be defi n ed to shifted keys . This makes 
progra m m i n g  m u ch eas ier  as wh ole  commands and 
statements can be reca l l ed by typ i n g  sh ift and a 
l ette r  key . 

* Because S-K EY a l l ows graphics to be typed d i rectly 
from the keyboard , a ni mation and fast graph ics are 
eas i l y  i m plemented by typing the a ppropriate 
graphics sym bols d i rectly i nto P R I NT stateme nts . 

* S-KEY 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, p roper ly .  
S-K E Y  d oes this  by intercept ing  the  L I ST routi n e  
w h e n  necessa ry . 

* S-KEY a l l ows the user to l ist an u pdated l ist of the 
sh ift key entri es to the v ideo d is play o r  l i ne p r i nter.  

* S-KEY can be d isab l ed and enabl ed when req u ired . 
Th is a l l ows other routi n es wh ich take contro l  of the 
keyboard to ru n w ith S-K E Y  as wel l .  

Each cassette has T R S-80, D I S K  and SYSTE M  80 
versions and comes with com p rehens ive docume ntation . 

)ISKETIES 
flUE DENSITY • . •  $59.00 box of 10  

BMO N  b y  Edwin Paay $1 9.95 plus 50c. p&p 
T H E  U lT IMATE H I G H  M EMO RY BAS I C  MO N IT O R 
l2/1 6-48K 
O u r  own person n e l  refuse to write BAS I C  without fi rst 
l oading th is amazing mach ine  langu age uti l ity program 
i nto h igh me mory ! B M O N  R e nu mbers;  D i spl ays BAS I C  
progra ms o n  the screen wh i l e  they a re sti l l  loading;  tel l s  
y o u  t h e  memory l ocati ons o f  t h e  p rogram j ust l oaded ; 
lets you stop a l oa d  part-way th rou gh ; me rges two 
p rogra ms , with auto matic ren um ber ing of the second 
so as to p revent a ny cl ashes of I ine n um bers;  recove rs 
your program eve n  thou gh you did type N EW :  m akes 
one p rogram inv is ib le  wh i l e  you work on a second 
(saves hours of cassette t ime ! ) ; l i sts a l l  the varia b les 
used i n  the progra m ;  makes SYSTEM ta pes ;  l ets you 
Edit memory d i rectly . . .  the l i st goes on and on . 
Cassette comes with 1 6 K ,  32K and 48 K ve rsi ons, ready 
to l oad . Can anyone afford N OT to have B M O N ? 

E D UCATI O NAl 

R PN CA L C U LAT O R  ( l2/1 6K  & 32 K) 
$14.95 $ 50c. p&p 
G ive you r computer the powe r of a $6 50 reve�se pol ish 
n otat ion calcu l ator with 45 fu nctions and selectab le  
accu racy of  8 o r  1 6  d ig its . The main  stack and registers 
a re conti n uously d isp l ayed wh i l st the menu i s  a l wa ys 
i n sta ntly access i b l e  w ithout d i stu rbi ng a n y  calcu l ations 
o r  register  va l ues . The cassette comes with both the 
1 6 K and 32K versions,  the l atter g ivi ng  you the add i ­
t ional  powe r o f  a programmable calcu l ator.  Comes 
with a very com prehensive 1 5  page manua l ,  wh ich 
i n cl udes i nstructions to l oad and modify the 32K pro­
grammable  vers ion to ru n in 1 6 K .  Whether for bus iness 
or p l easu re , this  package wi l l  prove i nval uab le ,  and turn 
you '80 into a v e ry p owe rfu l i n st rument.  

GAMES 

MI C R O PO L Y ( L2 /1 6 K) $7. 50 $ 50c p&p 
N ow you ca n p lay M onopoly on you r m i cro . The o ld  
favourite board ga me has  moved i nto the e l ectronic e ra .  
Th i s  compute r  vers ion d isplays t h e  boa rd o n  the screen , 
obeys a l l  the ru les  and,  best of a l l ,  the ban ke r  does not 
ma ke m i stakes with you r  ch ange ! 

C O N C E r�TRATI O N  ( l2/1 6K)  $7.50 + 50c  p&p 
Another appl icat ion of supe rgraphics .  There a re 28 
"ca rds" d i sp layed on the screen ,  face dow n .  P laye rs 
take it i n  t u rn to turn them ove r  with the object of 
fi nd i ng matc h i ng pai rs. The re a re 40 d i fferent patterns 
which are chosen at random , so the game is fu l l  of e nd ­
l ess variety. This  i s  o f  partic u l a r  va lue i n  h e l p i n g  you ng 
ch i l dren to l ea rn the a rt of concentrati ng  and , at  the 
same t i m e ,  to i ntroduce them to the computer .  

METEO R  AN D T O RPE D O  A l lE Y  ( l2/1 6K) 
$9.95 + 50c p&p 
Those who frequ e nt games a rcades wi l l  recogn ize t hese 
two e l ectron ic games .  I n  M ETEOR 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 thu m p i n g  238 to 1 
aga i nst you bei ng s uccessfu l .  I n  to rpedo a l l ey you must 
s i n k  the enemy sh i ps without h i tt ing you r own supply 
sh i p .  Both games i nc lude sound effects and a re remark­
ably accu rate rep roductions of the a rcade games . 

DISKETIES 



AUSTRAliAN SOFTWARE (Cont.) 
GAMES 

S H E E P D O G  ( l2/1 6K) $7 . 50 + 50c p&p 
Ever wondered how a sheepdog manages to dr ive a l l  
those awkwa rd sheep i nto a pen ? We l l ,  here i s  your 
chance to find out j ust how difficu lt it i s  and have a 
lot of fun at the same t ime.  You control the sheepdog, 
the computer contro ls  the shee p !  As if that i sn't 
enough , look out for the d i ngoes l u rk ing in the bush ! 

U BOAT $7 .50 plus 50c p&p 
R ea l  t i me s i mu l at ion at its best ! Comes with worki ng 
sona r-screen and periscope, a fu l l  rack of torpedoes, 
p lenty of ta rgets , work ing  fuel and battery meters, 
he l pfu l  Mothersh ip for h igh-seas reprovis ion ing and 
even h as eme rgency radio for that terr ib le  moment 
when the depth ch arges put you r crew at r is k .  Requ i res 
Level I I / 1 6 K .  
SPACE  I NVAD E RS WIT H  SO U N D  $7. 50 + 50c p&p 
M uch i m p roved vers i on of this a rcade favou rite with 
redesigned l ase r and cannon b lasts,  h igh-speed cannon , 
50 rov ing drone targets , 1 0  mothersh ips and heaps of 
fun for a l l . Level I I  with 4K and 1 6 K versions on th is 
cassette . 
G O l F  ( l2/1 6K) $7 .50 + 50c p&p 
Pit you r ski l l s  of m i n i -golf  agai nst the com puter .  Choose 
the level of d ifficu lty ,  the number of ho les and whether 
you want to p lay stra ight m i n i  gol f  or crazy golf .  Com ­
p l ete with h azards, water traps , bun kers and trees. 
G reat fun for k ids of a l l  ages. 

D O MI NO ES( l2/1 6K) $7 .50 + 50c p&p 
Pit your ski l l  at dominoes aga i nst the computer, which 
provides a ti re less opponent.  _ Another appl ication of 
supergraphics from the stable  of Charl i e  Bartlett. 
Domi noes are shown approxi mate ly l i fe s i ze i n  fu l l  
deta i l  (except for colou r ! ) .  The monitor screen i s  a 
window wh ich you can move from one end of the 
str i ng of domi noes to the other .  Best of a l l ,  you don't 
lose any pieces between games ! 

K I D 'S ST U F F  (formerly MMM-1 } $7 .50 plus 50c. p&p 
Three games on one cassette from that maste r  of TRS-
80 graphics ,  Ch ar l ie  Bart lett . I nclu des I N D Y 500, a n  
exciting road race that gets faster and faster t h e  l onger 
you play, S U B H UNT i n  wh ich your wa rs h i p  b l ows u p  
u n fortu nate l i tt le  su bmari nes a l l ove r the p lace,  and 
K N I E V E L  ( as i n  motorcycle , ram p  a nd buses ) .  

OTH E R  PRO G RAMS 

I N F I N IT E  BAS I C  BY RACET (32 K/1 D IS K) 
$49.95 + 5 0c. p&p 
F u l l  m atr ix  fu nctions - 30 BAS I C  comma nds ; 50 more 
STR I N G  fu ncti ons as BAS I C  commands.  
GSF/l2/48K $24.95 + 5 0c. p&p 
1 8  mach i n e  l an gu age routi nes i n cl u d ing R A C ET sorts . 

B US IN ESS A D D R ESS AN D I N F O R MAT I O N  SYSTE M  
(48K/D ISK) $24.95 + 5 0c. p&p 
A l l ows you to store addresses a nd i n formation a bout 
businesses ,  edit them and print them out. 

H ISPE D ( l2 1 6, 32 or  48 K) $29.95 
T h i s  mac h i n e  l anguage program a l l ows y ou t o  SAV E 
and LOAD p rograms and data to ta pe �t speeds u p  to 
2000 band (4 t imes norma l )  us i n g  a standard cassette 
recorder. A switch must be i nsta l l ed to remove the 1 
X R X  I l l l oad ing board, if fitted. 
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l OWE R CASE F O R  YO U R  TRS-80/SYSTEM 80 
K it only $49.00 plus $2.00 p&p 

Give your  TRS-80 or SYST E M  80 a lower case d isp lay 
with p roper descenders and a b lock cu rsor (si m i l ar to 
the T R S-80 Model I l l ) .  A l so includes sym bo ls· for the 
fou r  su its of cards .  I nc ludes fu l l  fitt ing i n struct ions,  a l l  
necessary components and a specia l  mach ine l anguage 
d river program to enable lower case i n  BASI C. The 
mod ification is s imi l a r  to the Tandy model and does 
not work with E l ectric Penci l without fu rther modif i ­
cat ions.  
These kits  req u i re d isassembly of your computer and 
some so lder ing.  They should only be i nsta l led by 
someone who has experience i n  solder ing integrated 
ci rcu its, us ing  a l ow power ,  p roperly earthed soldering 
i ron . I f  you do not have the necessary experience/ 
equipment, we wi l l  i nsta l l  the modif ication for you for 
$20 p l us freight i n  both d i rections.  M a ke sure you 
arrange the i nsta l l at ion with us fi rst, before despatch­
ing you r computer,  so that we can assu re you of a 
rapid tu rn-arou nd . We a re a lso a rra nging to have 
i nsta l le rs in each State.  See e l sewhe re in this issue for 
the i r  names and addresses. 

P R I CES 
Cat N o .  
H D-0 20 Lower case m o d  kit  for T R S-80 

$49.00 p l u s  $2 .00 p&p 
H D -02 1  Lower case mod kit  for SYSTE M -80 

$49.00 p l us $2 .00 p&p 

E PS O N  MX-80 PRI NT E R  
O N l Y  *$949 I nc.  Cable for T RS-80 and p&p 

{ * Printer only - $940 incl.  p&p) 
The E PSON M X -80 pri nter is compact, qu iet ,  has 
featu res u nheard of only 2-3 years ago i n  a pr inter at 
any pr ice and, above a l l ,  i s  u ltra-re l iab le . A l l a vai l ab l e  
p r i n t  modes may be se l ected u n d e r  software contro l .  
F eatu res include : 

- h igh qua l ity 9x9 dot-matrix character formation 
- 3 character d ensit ies 

. 80 characters per l i ne at 1 0  chars/i nch 

. 1 32 characters per l ine  at 1 6 .5  chars/i nch 

. 40 characters per l i ne at 5 chars/i nch 
- 2 l ine spaci ngs 

6 l i nes per i nch 8 l i nes per inch 
- 80 characters per second pr int speed 
- bi-d i rectiona l pr int ing 
- l ogical  see k i n g  of shortest path for pr int ing 
- l ower case with descenders 
- T R S-80 g raph ics characters bu i lt in 
- standard Centronics pr inter port 

The b i -d i rectiona l pr int ing cou p led with the logical 
see king of the shortest pr int path (wh ich means that 
the pr int head wi l l  commence pri nti n g  the next l i ne 
from the end which requ i res the l east trave l , thereby 
m i n i m is ing  u n ut i l i se d  t ime)  g ives th is  printer a much 
h igher t h ro ugh put rate than many other pr i nters 
q uoti n g  pr int  speeds of 1 20 c .p .s .  or  ev�n h i gher .  

G RE E N  SCRE E N  S IMU lAT O R  
$1 9 .9 5  i ncl. p&p 

The G R E E N  SC R E E N  S I M U LATO R is made from a 
deep green perspex,  cut to fit you r monitor.  I t  i mproves 
contrast a nd i s  much more restful to the eyes than the 
norma l grey and w h ite i mage . 

A i l  ed itori a l .staff of M I C R 0-80 a re now us ing G R E E N  
S C R E E N  S I M U LATO R S  on thei r qwn monitors . 

P lease make s u re to specify whether you h ave an o ld  
{squarish)  or new ( rounded ) sty l e  monitor when order­
i ng .  N ot avai l ab le for Dick S m ith mon itors . 
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6 1 1 4  PRINT11 SBC HL , SP " ;:RETURN 
6 1 1 5  PRINT " LD < .. ;: BOSUB4600: PRINT .. > ,  sp••;: RETURN 
6 1 20 PRINT11 IN A , < C > " ;:RETURN 
6 1 2 1  PRINT .. OUT < C > , A  .. ; : RETURN 
6 1 22 PRINT '' ADC HL , SP11 ; :RETURN 
6 1 23 PRINT11 LD SP , < " ;:BOSUB4600:PRINT " ) 11 ;:RETURN 
6 1 60 PRINT .. LDI .. ;:RETURN 
6 1 6 1  PRINr'CPI .. ; :RETURN 
6 1 62 PRINT " INI " ;:RETURN 
6 1 63 PRINT110UTI " ; : RETURN 
6 1 68 PRINT .. LDD .. ;:RETURN 
6 1 69 PRINT .. CPD " ;:RETURN 
6 1 70 PRINT .. IND .. ;:RETURN 
6 1 7 1  PRINT " OUTD " ; : RETURN 
6 1 76 PRINT " LDIR " ;:RETURN 
6 1 77 PRINT " CPIR " ; : RETURN 
6 1 78 PRINT " INIR " ;:RETURN 
6 1 79 PRINT11 0TIR .. ; : RETURN 
6 1 84 PRINT11 LDDR " ;:RETURN 
6 1 85 PRINT .. CPDR " ; : RETURN 
6 1 86 PRINT " INDR " ; : RETURN 
6 1 87 PRINT " OTDR " ;:RETURN 
7007 REM * *  PRINT DD & FD INSTRUCTIONS * *  
7009 L=2 : PR I NT " ADD " ; B$; " ,. BC .. ; : RETURN 
7025 L=2:PRINT .. ADD " ;B$; .. , DE " ;:RETURN 
7033 L=4:PRINT " LD " ;B$; " , " ;:GOSUB4600:RETURN 
7034 L=4:PRINT " LD ( 11 ;:BOSUB4600:PRINT " > , " ;G$; : RETURN 
7035 L=2:PRINT " INC .. ;G$;:RETURN 
704 1 L=2 :: PRINT " ADD .. ;B$; " , " ;G$;:RETURN 
7042 L=4 :: PRINT11 LD " ;B$; " , < " ; :: BOSUB4600:PRINT " > " ;:RETURN 
7043 L=2 :: PRINT11 DEC " ;G$; : RETURN 
7052 L=3 : PRINT " INC " ;P$;:RETURN 
7053 L=3:PRINT " DEC " ;P$;:RETURN 
7054 L=4:PRINT " LD " ;P$; " , .. ;:BOSUB4700:RETURN 

7057 L=2:PRINT " ADD " ;G$; " , SP11 ;:RETURN 
7070 L=3:PRINT " LD B , " ;P$;:RETURN 
7078 L=3 : PRINT " LD C , " ;P$;:RETURN 
7086 L=3:PRINT " LD D ,  .. ;P$;:RETURN 
7094 L=3:PRINT " LD E , " ;P$;:RETURN 
7 1 02 L=3:PRINT11 LD H ,  .. ;P$;:RETURN 
7 1 1 0  L=3:PRINT " LD L , " ;P$;:RETURN 
7 1 1 2  L=3:PRINT11 LD " ;P$; " , B " ;:RETURN 
7 1 1 3  L=3:PRINT " LD " ;P$; " , C  .. ; : RETURN 
7 1 1 4  L=3:PRINT11 LD " ;P$; " , D  .. ;:RETURN 
7 1 1 5  L=3 : PRINT " LD " ;P$; " , E " ;:RETURN 
7 1 1 6  L=3:PRINT " LD "';P$; " , H " ;:RETURN 
7 1 1 7  L=3 : PRINT " LD " ;P$; " , L " ; : RETURN 
7 1 1 9  L=3:PRINT " LD " ;P$; .. , A " ;:RETURN 
7 1 26 L=3:PRINT11 LD A, .. ;P$;:RETURN 
7 1 34 L=3:PRINT11 ADD A ,  .. ;P$;:RETURN 
7 1 42 L=3 : PRINT .. ADC A ,  .. ;P$;:RETURN 
7 1 50 L=3:PRINT .. SUB 11;P$;:RETURN 
7 1 58 L=3:PRINT .. SBC A , " ;P$;:RETURN 
7 1 66 L=3:PRINT11 AND " ;P$;:RETURN 
7 1 74 L=3:PRINT .. X OR " ;P$;:RETURN 
7 1 82 L=3:PRINT " OR " ;P$;:RETURN 
7 1 90 L=3:PRINT .. CP " ;P$;:RETURN 
7225 L=2:PRINT " POP .. ;B$;:RETURN 
7227 L=2 : PRINT " EX < SP > , " ;B$;:RETURN 
7229 L=2:PRIN.T " PUSH 11 ;G$;:RETURN 
7233 L=2 : PRINT " J P  ( 11 ;G$; " > " ;:RETURN 
7249 L=2:PRINT " LD SP , .. ;G$;:RETURN 
7999 REM * *  8000 - ED INSTRUCT . 

8000 GOSUB 1 1 000:V$=RIGHT$ ( STR$ ( F+6000 > , 4 > :BOSUB2 1 1 0 
8005 IFF=670RF=750RF=830RF=9 1 0RF= 1 1 50RF= 1 23THENL=4ELSEL=2 
80 1 0  M=1 723 1 :GOSUB21 50:GOT050 
9999 REM * *  PRINT CURRENT MEMORY CONTENTS < ALL INSTR . > * *  
1 0000 W=O:FORT= 1 TOL:E=PEEK < Z- 1 +T > :GOSUB5000 
1 00 1 0  PRINT� 1 5+ < K- 1 > *64+W , C$;:W=W+2:NEX T  
1 00 1 1 REM * *  PRINT ASCII CHARACHTERS * *  

1 00 1 2  W=O:FORT= 1 TOL:S=PEEK < Z- 1 +T > :IFNOT < S >64ANDS< 9 1 ) THENS=46 
1 00 1 6  PRINT�54+ < K- 1 > * 64+W , CHR$ < S > ;:W=W+2:NEXT:PRINT:RETURN 
1 00 1 9  REM * *  CB INSTRUCTIONS * *  
1 0020 L=2:N=PEEK < Z+ 1 > :IFN >=64THENBOT0 1 0 1 80 
1 0030 BOSUB 1 0050:BOSUB 1 0 1 50 
1 0040 PRINTQ$; .. " ;D$;:RETURN 
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1 0050 IFN<BTHENQ$="RLC" : RETURN 
1 0060 IFN< 1 6THENQ$="RRC" : RETURN 
1 0070 IFN<24THENQ$="RL" : RETURN 
1 0080 IFN<32THENQ$="RR" : RETURN 
1 0090 IFN<40THENQ$="SLA" : RETURN 
1 0 1 00 IFN<56THENQ$="SRA" : RETURN 
1 0 1 1 0  IFN<64THENQ$="SRL" : RETURN 
1 0 1 20 IFN< 1 28THENQ$="BIT" : RETURN 
1 0 1 30 IFN< 1 92THENQ$="RES" : RETURN 
1 0 1 40 Q$="SET" : RETURN 
1 0 1 50 R=N/8 : R=N-R *8+ 1 

MI CR0-80 

1 0 1 60 RESTORE : FORT= 1 TOR : READD$ : NEX T : RETURN 

1 0 1 70 DATAB , C , D , E , H , L ,  < HL> , A 
1 0 1 80 GOSUB 1 0 1 20 : GOSUB 1 0 1 50 : 60SUB 1 0200 
1 0 1 90 PRINTQ$;J;" , ";D$; : RETURN 
1 0200 IFN> 1 27ANDN< 1 92THEN0= 1 28 : 60T0 1 0220 
1 02 1 0 IFN> 1 9 1 THEN0= 1 92ELSE0=64 
1 0220 J= < N-0>/B : RETURN 
1 0999 REM ** PEEK AT 2ND BYTE OF DD/ED/FD INSTR . * *  
1 1 000 F=PEEK < Z+ 1 > : IFNOTF=203THENRETURNELSEL=4 
1 1 005 N=PEEK < Z+3> : IFN<63THEN 1 1 1 00ELSEU=N : U=U/8 
1 1 0 1 0  IFU>7THENU=U-8 : 60T0 1 1 0 1 0  
1 1 020 GOSUB 1 0 1 20 : PRINTQ$;U;" , ";P$; : GOT030 
1 1 1 00 GOSUB 1 0050 : PRINTQ$;" ";P$; : GOT030 
1 2000 IFERR/2+ 1 =8THENPRINT"? DATA ?"; : L= 1 : RESUME30 
1 2002 PRINT : PRINT"ERROR NUMBER";ERR/2+ 1 ;"IN LINE";ERL : END 

***** 1 2  HOUR CLOCK L2/4K m/1 { c )  Brenton Hoff ***** 
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Here i s  a c l ock program wh i ch i s  i deal ly sui ted to l oadi ng i nto the •so when nothi ng e l se i s  
bei ng run on i t .  I t  features l arge di g i t s  and hi gh accuracy ( the t i me i s  di spl ayed to the hundredth 
of a second ) .  Operat i on i s  easy and fast and the program i s  desi gned to mi n i mi se i nterference 
caused on the screen . 

ENTER I NG THE PROGRAM 

Us i ng a sui tabl e moni tor such as BMON , RSM etc . , enter the Hex l i sti ng shown bel ow, i nto memory . 
(TBUG i s  not sui tabl e as i t  resi des i n  the s ame area as CLOCK ) .  Punch out a SYSTEM tape usi ng 
the fol l owi ng parameters : -

LOADI NG FROM CASSETTE 

START 
4A36 

l .  Swi tch on the computer 

END 
4BAO 

ENTRY 
4A36 

2 .  Answer MEMORY S I ZE?/READY? wi th ENTER/NEWL I NE .  

3 .  Type SYSTEM and press ENTER/NEWL I NE 

4 .  Answer * ?  by typi ng C LOC K ,  press ENTER/NEWL I NE 

NAME 
CLOCK 

5 .  When the program has l oaded , answer the second * ?  by typi ng I and pres s  ENTER/NEWL I NE t o  begi n 
executi on .  

The program wi l l  i mmedi ately di spl ay : -

HHMMSSHH? 

where the fi rst two H • s stand for hours , the two M • s for mi nutes , the two S • s for seconds and 
the l ast two H ' s  for hundredths of seconds . You must enter al l 8 d i g i ts . E . g .  4 : 1 0  woul d  be 
entered as 041 00000 . Type i n  a t i me whi ch i s  a l i tt l e ahead of the actual  t i me and then press  
the ENTER/NEWL I NE key at the i nstant the t i me i s  correct . For extreme accuracy , add an extra 
0 . 1 0  seconds to the t i me at whi ch you i ntend to press  the ENTER/NEWL I NE key .  Thi s al l ows for 
the i nput processi ng t i me of the computer . 

The c l ock wi 1 1  coiiiTlence functi oni ng at the t i me typed i n  and requi res no further i nput . The 
t i me i s  di spl ayed i n  l arge graph i c s  and , at l east on the TRS-'80 mon i tor , the i nterference cau sed 
by the cl ock di spl ay often synchroni ses  qui te accurately wi th the el ectron beam, the speed and 
di recti on of the i nterference bei ng c l osely rel ated to the cal i brat i on of the c l oc k . 
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4A36 : 2 1  F7 4A CD A7 28 CD B3 1 B  CD 78 1 D  1 1  E5 4A 06 

4A46 : 08 7E D6 30 FA 36 4A FE 3A 30 E5 1 2  2 3  1 3  1 0  F 1  

4A56 : CD C9 0 1  06 07 2 1  E5 4A 7E E5 2 1  FO 4A B7 28 04 

4A66: 36 02 18 02 36 09 E 1  3E B3 32 1 2  3E 32 20 3E 3E 

4A76 : BO 32 2E 3E 04 B7 7E E5 68 2D 26 4B 5E 1 6  3D 4F 

4A86: 1 7  1 7  1 7  1 7  C6 08 9 1  6F 3E 03 C5 0 1  0 5  00 ED BO 

4A96 :: 0 1  3B 00 EB 09 EB 3D 20 F2 C 1  E 1  23 10 D7 0 1  8B 

4AA6 : 02 CD 60 00 00 00 00 00 2 1  EC 4A 1 1  F6 4A 0 1  00 

4AB6 : 00 34 1 A  BE 30 06 7 1  2B 1 B  04 18 F5 78 FE 07 38 

4AC6 : B3 E5 2 1  FO 4A 3E OB AE 77 2 1  E 5  4 A  7 E  23 B6 20 

4AD6 : 02 36 0 1  E 1  78 FE 08 20 9B 23 05 1 8  97 00 00 00 

4AE6 : 00 00 00 00 00 00 00 FF FF 0 1  0 9  0 5  0 9  05 09 09 

4AF6 : 09 48 48 4D 4D 53 53 68 68 00 F6 FO E8 E2 DA D4 

4B06: cc C6 BC 83 83 B3 BC BF 8C 83 80 BF 80 83 83 83 

4B 1 6 :  80 80 8C 8F 80 80 80 80 BF 80 80 80 83 83 83 80 

4B26: 8C 83 83 83 8C 8C 83 83 83 80 83 83 83 83 83 8C 

4836 : 83 83 83 8C 80 80 83 83 8C 80 83 83 83 80 80 80 

4B46 : 8C BF 80 SF SC SC 8F SC so so so S3 so 8F B3 B3 

4856 : B3 83 80 so so 80 BF 80 S3 S3 S3 80 80 SC S3 83 

4B66: so 8F S3 S3 S3 8C so S3 S3 S3 so S3 83 S3 B3 SF 

4B76 : BO SC S3 80 so S3 so 80 80 80 8C 83 83 83 BC BC 

4BS6 : S3 S3 S3 BC 80 S3 S3 S3 so BC S3 S3 S3 8C so S3 

4B96 : 83 B3 8F so 83 83 so 80 47 FF FF 

***** BONES L I I /4K ( c )  Davi d Bal ai c ***** 

LOADI NG I NSTRUCTI ONS . 

To l oad the program from cassette , answer MEMORY S I ZE ?  ( READY? ) by pressi ng ENTER/NEW L I NE .  
Then type CLOAD 11 B 11 • 

When the program has l oaded type RUN and press  ENTER/NEWL I NE . 

HOW TO PLAY . 

The obj ect of th i s  refl ex game for two p l ayers i s  to be the fi rst to bui l d  a compl ete skel eton . 
The screen i s  di vi ded down the mi dd'l e ,  the fi rst p 1 ayer • s ske 1 eton wi 1 1  be bui 1 t on the 1 eft 
of the screen and the second on the ri ght . The 1 eft hand p 1 ayer uses the u z u key and the ri ght 
hand pl ayer uses the 11 / "  key .  

At the bottom of the screen the words : 
PRESS A KEY - -

w i  1 1  b e  di sp 1 ayed . When t h e  word 1 1NOW1 1  appears t h e  fi rst p l ayer to press h i s key w i  1 1  get some 
bones , but be careful . If you press your key before the word " NOW.. appears you 1 ose ALL your 
bones . 

1 0  � BONES B Y  DAVID 8ALAIC , 1 94/ 1 25 NAPIER ST . , FITZ ROY 3065 
COPYRIGHT ( C )  COMPLETED 4/ 1 1 / 1 9SO . 

20 CLS : PRINT@22 1 , "BONES"; : RANDOM 
30 FORX=59T067 : SET < X , 23 ) : NE X T : SET < 59 , 27 > : SET ( 67 , 27 > : SET < 63 , 26 > : SET < 60 , 25 > : SET < 6 1  
, 25 > : SET < 65 , 25 > : SET < 66 , 25 ) : FORY=24T026 : SET < 5S , Y > : SET < 6S , Y > : NE X T  
4 0  FOR X=60T066STEP2 : SET < X , 28 > : RESET < X , 30 ) : SET < X , 29 > : NE X T  
5 0  FORX=60T066STEP2 : RESET < X , 29 ) : SET < X , 30 > : NE X T : Z=Z + 1  
60 IF Z=27THEN70ELSEFORN= 1 T0 1 00 : NEX T : GOT040 
70 CLS : PRINT" THE BONES PROGRAM BY DAVID BALAIC" : PRINT 
80 PRINT"THIS GAME TESTS YOUR REFLEXES . YOU MUST BEAT YOUR OPPONENT BY 
PRESSING YOUR KEY < Z  FOR PLAYER # 1 , I FOR PLAYER #2 ) WHEN TOLD . "  
90 INPUT"HIT "' ENTER " TO CONTINUE";Z$ 
1 00 CLS : FORY=OT044 : SET ( 6 1 , Y > : SET < 62 , Y > : NE X T : G=28 : M=32 : J=63 
1 1 0 C$=INKEY$ :: PRINT@960 , "PRESS THE BUTTON . ";::FORN=OTORND < 200 
O > : B$=INKEY$ : IFB$<>""THEN 1 30ELSENEX T  
1 20 GOT0 1 60 
1 30 IFB$="Z"PRINT;;)458 , "CHEAT !"; : GOSUB400 
1 40 IFB$="/"PRINT@490 , "CHEAT !";::GOSUB400 
1 50 NEX T  
1 60 PRINT@983 , . .  N 0 W"; : A$=INKEY$ : IFA$=""THEN 1 60ELSE 1 70 
1 70 IFA$="Z"T=T+ 1 : GOT02 1 0  
1 SO IFA$="/"S=S+ 1 : GOT0300 
1 90 IF < A$="Z/" ) 0R ( A$="'/ Z " ) A$=LEFT$ ( A$ , 1 ) : GOT0 1 70ELSE200 

200 PRINT;(i)960 , "DRIPS ! -PRESS " Z � OR " / " ! COR BLIMEY !"; : FORN= 1 T0 1 300::NE X T : GOT0 1 1 0  
210 IFT= 1 FORX = 1 1 T02 1 : SET < X , 44 > : NE X T : FORY=29T043 : SET < 2 1 , Y > : NE X T : GOT0 1 1 0  
220 IFT=2FORX=30T040 :: SET < X , 44 > : NEX T : FORY=29T043 : SET < 30 , Y > : NE X T : GOT0 1 1 0  
230 IFT=3FORX = 1 9T032 : SET < X , 24 > : SET < X , 28 > : NE X T : FORY= 1 0T023 : SET < 25 , Y > : SET < 26 , Y> : NE 
X T : SET < 2 1 , 26 > : SET < 30 , 26 > : FORY=25T027 : SET < 1 9 , Y > : SET < 32 , Y > : NE X T : GOT0 1 1 0  



I SSUE 1 8  { MAY 1 981 ) MI CR0-80 PAGE 24 

240 IFT=4FOR X=1 5T036 : SET < X , 9 > : NE X T : FORX=23T028 : SET < X , 3> : NEX T : FORY=4T05 : SET < 22 , Y> 
: SET < 29 � Y > : NE X T : SET < 23 , 6 ) : SET < 28 , 6 > : SET < 27 , 5 ) : SET < 24 , 5 ) : FORX=24T027 : SET < X , 7 > : NE X  
T : SET < 25 , 8 ) : SET < 26 , 8 ) : 60T0 1 1 0  
250 IFT=5FORY= 1 0T020 : SET < 1 5 , Y ) : NE X T : SET < 1 5 , 29 > : FORY=2 1 T028 : SET < 1 4 , Y > : SET < 1 6 , Y > : N  
EXT : FORY=30T032 : SET < 1 4 , Y > : SET < 1 5 , Y > : SET < 1 6 , Y > : NE X T : SET < 1 3 , 3 1 ) : SET < 1 7 , 3 1 > : SET < 1 5 ,  
33 ) : 60T0 1 1 0  
260 IFT=6FORY= 1 0T020 : SET < 36 , Y > : NEXT : SET < 36 , 29 > : FORY=2 1 T028 : SET < 35 , Y > : SET < 37 , Y ) : N  

E X T : FORY=30T032 : SET < 35 , Y > : SET < 36 , Y > : SET < 37 , Y > : NE X T : SET < 34 , 3 1 ) : SET < 38 , 3 1 > : SET < 36 ,  
33 ) : 60T0 1 1 0  
270 IFT=7FORX= 1 8T033 : SET < X , 1 1 ) : SET < X , 1 3 > : NE X T : GOT0 1 1 0  

280 IFT=8FOR X = 1 8T033 : SET < X , 1 6 > : SET < X , 1 8 > : SET < X , 20 > : NE X T : GOT0 1 1 0  
290 IFT=9PRINT:i>5 , "PLAYER # 1  WINS"; : PRINT@36 , "DO YOU WISH T O  PLAY AGAIN"; : INPUT Z$ 
: Z$=LEFT$ ( Z$ , 1 ) : IFZ$="Y"THENRUN 1 00ELSEEND 
300 IFS= 1 FOR X=74T084 : SET < X , 44 > : NEX T : FORY=28T043 : SET < 84 , Y > : NE X T : GOT0 1 1 0  
3 1 0  IFS=2FORX=93T0 1 03 : SET < X , 44 > : NEX T : FORY=28T043 : SET < 93 , Y > : NE X T : GOT0 1 1 0  
320 IFS=3FORX=82T095 : SET < X � 24 > : SET < X , 28 ) : NEXT : FORY=25T027 : SET < 82 , Y > : SET < 95 , Y > : NE 
XT : SET < 84 , 26 > : SET < 93 , 26 ) : FORY= 1 0T023 : SET ( 88 , Y > : SET < 8 9 , Y > : NE X T : GOT0 1 1 0  
330 IFS=4FORX=78T099 : SET < X , 9 > : NE X T : FORX=87T090 : SET < X , 7 > : NE X T : SET < 8S , 8 > : SET < 89 , 8 >  
: SET ( 87 , 5 > : SET ( 90 , 5 ) : SET < 9 1 , 6 > : SET < 86 , 6 > : FORY=4T05 : SET < 85 , Y > : SET ( 92 , Y > : NE X T : FORX 
=86T09 1 : SET < X , 3 > : NE X T : GOT0 1 1 0  
340 IFS=5FORY= 1 0T020 : SET < 78 , Y > : NE X T : FORY=2 1 T028 : SET < 7 7 , Y > : SET < 79 , Y > : NE X T : FORY=30 
T032 : SET < 77 , Y ) : SET < 78 , Y > : SET < 79 , V > : NE X T : SET < 78 , 33> : SET < 78 , 29 > : SET < 76 , 3 1 > : SET < 8 0 ,  
3 1 > :  GOT0 1 1 0  
350 IFS=6FORV= 1 0T020 : SET < 99 , Y > : NE X T : SET < 99 , 29 > : FORV=2 1 T028 : SET < 98 , V > : SET < 1 00 , V > : 
NEX T : FORV=30T032 : SET ( 98 , V > : SET < 99 , V ) : SET < 1 00 , V > : NE X T : SET < 99 , 33 > : SET < 97 , 3 1 > : SET < 1  
0 1 � 3 1 ) : 60T0 1 1 0  
360 IFS=7FORX=8 1 T096 : SET < X , 1 1 > : SET < X , 1 3 > : NEXT : GOT0 1 1 0  
370 IFS=8FORX=8 1 T096 : SET < X , 1 6 ) : SET < X , 1 8 > : SET < X , 20 > : NEXT : GOT0 1 1 0  
380 IFS=9PRINT:i>36 , "PLAYER # 2  WINS"; : PRINT@5 , "DO YOU WISH T O  PLAY AGAIN"; : INPUTZ$ 
:: Z$=LEFT$ < Z $ ,  1 > : IF Z$="Y"THENRUN 1 00ELSEEND 
390 END 
400 IFB$="/"THEN450 
4 1 0  FORN= 1 T0500 : NEXT 
420 FORE=FTOG : IFE=924THEN440ELSEPRINT@E , "  "; : NEXT 
430 F=F+64 : 6=6+64 : GOT0420 
440 F=O : G=28 : T=O : B$="" : GOT0 1 1 0  
450 FORN=IT0500 : NEXT 
460 FORH=MTOJ::IFH=959THEN480ELSEPRINT@H , "  "; : NE X T  
4 7 0  M=M+64 : J=J+64 : 60T0460 
480 M=32::J=63 : S=O : B$="" :: 60T0 1 1 0  

***** PHI LATE L I C  ADV I SOR L I I /1 6K { c )  John S .  Ri chardson ***** 

Here i s  a program for those of our readers who are col l ectors or i nvestors , speci fi cal l y  of 
stamps but the same pri nc i pl es cou l d be appl i ed to many other fi el ds . 

Thi s program uses most of the l 6K of memory due to the l arge data base . I t  woul d  be s i mpl e 
to l i st other stamps by changi ng the data and rel evant t i t l es . The l ast two i tems of each d ata 
statement refer to the author 1 s stamp col l ecti on . They shou l d be amended to sui t  the u ser 1 s 
own col l ecti on . I f  add i t i onal sets are added or del eted , the val ue of N shou l d be changed to 
refl ect the revi sed number of sets . The program hol ds data on each stamp set i ss ued i n  Austral i a  
from 1 966 { deci mal currency ) to the end of 1 980 . The data i nc l udes the set name , year/i ssue , 
face val ue , number of stamps i n  the set and the 1 980 catal ogue val ue . It al so cal cul ates the 
annual compound growth rate , { not just the s i mp l e growth rate ) , of each stamp , catal ogue/face 
val ue . It sorts i nto sequence for growth , i . e .  stamps wi th the hi ghest growth l i sted fi rst ; 
thi s i s  a l ong sort that takes about 7 mi nutes . Fi nal l y ,  the program l ets  the user i nput current 
val ues and cal cul ates growth and sorts i nto s equence . Thi s  program shou l d appeal to the many 
stamp i nvestors . Austral i a  Post est i mates that there are over l mi l l i on col l ectors i n  Austral i a , 
300 , 000 of whom col l ect Austral i an dec i mal stamps . 

1 0  GOT040 
20 INPUT"PRESS � NEW LINE " TO CONTINUE";C$ 

30 RETURN 
40 CLEAR 1 0  
5 0  D=80 : CLS 
60 N= 1 06 
70 REM : N=NUMBER OF STAMP SETS TO END " D " 
80 T$="## . ##" : U$="### . ##" :: V$= .. $$## # . ##u 
90 DIMS$ < N > : DIMS < N , 7> : DIMT < N> : DIME < N> : DIMG < N )  
1 00 PRINT@5 1 4 , "* *  STAMPS * *  STAMPS * *  STAMPS * *  STAMPS * *  STAMPS * *  
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1 1 0 FORX = 1 T0500 : NEXT 
1 20 PRINTGl208 , "PHILATELIC ADVISOR" 
1 30 PRINTTAB < 1 3 > "AND COLLECTION EVALUATOR" 
1 40 PRINT : PRINTTAB < 1 3 >  "AUSTRALIA - DECIMAL SETS" 
1 50 PRINT;G)776 , "A PROGRAMME BY J OHN S RICHARDSON" 
1 60 FOR X = 1 T02000 : NEXT X : CLS 
1 70 PRINT"THIS PROGRAMME ALLOWS THE USER TO REVIEW THE VALUE OF SETS OF 
AUSTRALIAN STAMPS , SINCE DECIMALISATION IN 1 966 . " 
1 80 PRINT"DATA IS CURRENTLY VALID FOR ALL ISSUES TO END "' "D" . '' 
1 90 PRINT : PRINT"CAT . VALUES REFER TO THE AUSTRALIAN STAMP CATALOGUE , 
"D+l"EDITION ,  PRINTED MID " "D" . THE USER MAY ADD CURRENT VALUES 
TO OBTAIN UP-TO-DATE DATA ON RECENT GROWTH . "  
200 PRINT :: PRINT 11 DATA HELD IS FOR j . RICHARDSON "' S  STAMP COLLECTION AT END " "D 
2 1 0  PRINT"FOR RECORD AND VALUATION PURPOSES . "  
220 PRINT : PRINT11 IMPORTANT : ALL STAMPS MINT 11 
230 PRINT 
240 GOSUB20 
250 FOR X = 1 TON 
260 READS < X ,  1 >  
270 READS$ < X >  
280 FORY=2T06 
290 READS < X , Y > 
300 NEX TY 
3 1 0  NEX T X  
320 GOT0 1 960 
330 ONRGOT0340 , 590 , 1 040 , 1 040 , 1 040 , 1 720 
340 CLS : PRINTTAB < 1 5 > "REPORT NO .. 1 "  
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350 PRINT : PRINT"THIS REPORT WILL PROVIDE DETAILS OF ALL AUSTRALIAN STAMP SETS 
SINCE DECIMALISATION . "  
360 PRINT"IT WILL ALSO SHOW THE NUMBER OF SETS PURCHASED FOR THE 
COLLECTION AT END ,. .. D .. . " 
370 PRINr'EACH SET WILL BE VALUED ACCORDING TO A . S . C . "D+ 1 " ,  AND TOTAL!;; 
WILL BE PRINTED . 
380 GOSUB20 
390 Z=O::TA=O : TB=O::TY=O : TX=O 
400 GOSUB960 
4 1 0  FORX= 1 TON 
420 TA=S < X , 4 > * S < X , 5 ) 
430 T X =T X+TA 
440 TB=S < X , 5 > * S < X , 6 > 
450 TY=TY+TB 
460 PRINTS < X , 1 > TAB ( 5 ) S$ < X > TAB < 1 5 > S < X , 2 > ;  
470 PRINTTAB < 2 0 > USINGT$;S < X , 3 > ;  
480 PRINTTAB < 28 > USINGU$;S < X , 4 > ;  
490 PRINTTAB < 38 > S < X , 5 > ;  
500 PRINTTAB < 46 > USINGU$;S < X , 6 >  
5 1 0  Z = Z + 1  
520 IFZ = 1 3THENGOSUB20 
530 IFZ = 1 3THENGOSUB960 
540 NEX T  X 
550 PRINT : PRINT .. TOTAL VALUE OF COLLECTION IS $"TX"AT CAT . PRICE" 
560 PRINT"TOTAL COST OF COLLECTION WAS $"TV 
570 GOSUB20 
580 GOT0 1 960 
590 CLS 
600 IFI= 1 60T0750 
6 1 0  IFR >3 GOT0650 
620 PRINTTAB < 1 6 )  "REPORT NO . 2":: PRINT 
630 PRINT"THIS REPORT LISTS ALL AUSTRALIAN STAMP SETS AT CURRENT VALUES 
AND PROVIDES DATA ON THE COLLECTION . TOTALS ARE PRINTED . "  
640 PRINT : FOR X = 1 T0500 : NE X T  
650 PRINT"THIS REPORT UTILISES CURRENT VALUES . YOU WILL BE REQUIRED 
TO ENTER A VALUE FOR E ACH STAMP SET . "  
660 PRINT"PREPARE TO ENTER VALUES • • • • • • • • •  " 
670 FOR X = 1 TON 
680 PRINT : PRINT II ENTER CURRENT VALUE OF • • •  II s ( X  ' 1 >  S$ ( X )  " ( II s ( X '  2 )  .. ) • CAT II ; 
690 PRINTUSINGV$;S < X , 4 > ;  
700 INPUTS < X , 7 > 
7 1 0  NEX T X  
720 1 = 1  
730 IFR=4GOT0 1 080 
740 IFR=560T0 1 080 
750 Z=O : TA=O : TB=O : TX =O : TY=O 
760 GOSUB 1 000 
770 FOR X = l TON 
780 TA=S < X , 5> *S < X , 7 > 
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790 TX=TX+TA 
BOO TB=S < X , 6 > *S < X , 5 > 
8 1 0  TY=TY+TB 

MICR0-80 

820 PRINT S < X , 1 > TAB ( 5 ) S$ ( X ) TAB < 1 5 > S < X , 2 > ; 
830 PRINTTAB < 1 9 > USINGT$ ; S < X , 3 > ;  
840 PRINTTAB < 26 > USINGU$ ; S < X , 4 > ;  
850 PRINTTAB < 34 ) USINGU$ ; S < X , 7 > ; 
860 PRINTTAB ( 43 > S < X , 5 > ;  
870 PRINTTAB < 51 > USINGU$;S < X , 6 ) 
880 Z = Z + 1  
890 IFZ=13GOSUB20 
900 IF Z = 1 3GOSUB 1 000 
9 1 0  NEX T X  

920 PRINT : PRINT"TOTAL VALUE O F  COLLECTION A T  CURRENT VALUE IS $"TX 
930 PRINT"TOTAL COST OF COLLECTION WAS $"TV 
940 GOSUB20 
950 GOT0 1 960 
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960 CLS : PRINTTAB < U  "YR"TAB < 6 >  "DESC"TAB < 1 5 >  "NO"TAB < 20 >  "FACE$"TAB < 2B >  "CAT$"TAB < 35 >  
"QTY P / D"TAB ( 46 ) "COST/SET" 
970 PRINT"-----------------------------------,------------------------" 
980 Z=O 
990 RETURN 

1 000 CLS : PRINTTAB < 1  > "YR"TAB ( 6 )  "DESC"TAB < 1 6 >  "NO"TAB ( 20 )  "FACE$"TAB ( 27 )  "CAT$"TAB ( 34 
) "CURR$"TAB < 4 1 ) "QTY P/D"TAB < 5 0 ) "COST/SET" 

10 1 0  PRINT"-------------------------------------------------------------11 
1 020 Z=O 
1 030 RETURN 
1 040 REM : RANKING REPORTS 
1 050 IFI= 1 GOT0 1 080 
1060 IFR=4GOT0590 
1 070 IFR=5GOT0590 
1 080 IFR=3GOT0 1 1 30 
1090 IFR=4GOT0 1 1 60 
1 1 00 CLS : PRINTTAB < 1 6 >  "REPORT NO . 5" 
1 1 1 0  PRINT : PRINT"THIS REPORT WILL RANK EACH STAMP SET IN SEQUENCE, BASED ON 
THE GROWTH IN ITS CURRENT VALUE , COMPARED TO CAT . VALUE . IT IS 
A GOOD GUIDE TO SHORT TERM , RECENT GROWTH . "  
1 1 20 GOT0 1 1 80 
1130 CLS : PRINTTAB < 1 6 > "REPORT NO . 3" 
1 1 40 PRINT : PRINT"THIS REPORT WILL RANK EACH STAMP SET IN SEQUENCE, BASED ON 
ITS INCREASE IN VALUE PER ANNUM , CAT COMPARED TO FACE VALUE . " 
1 1 50 GOT0 1 180 
1 1 60 CLS : PRINTTAB < 1 6 > "REPORT NO . 4" 
1 170 PRINT : PRINT"THIS REPORT WILL RANK EACH STAMP SET IN SEQUENCE, BASED ON 
ITS INCREASE IN VALUE PER ANNUM , CURRENT COMPARED TO FACE VALUE . "  
1180 PRINT : GOSUB20 
1 1 90 CLS : PRINT�454 , "HMMMMMMM . . .. . . .  LET ME THINK • • • • •  : • • " 
1200 PRINTG>582 , " < THIS IS A COMPLEX CALCULATION - ALLOW UP TO 1 0  MINS . ) "  
1 2 1 0  FORX= 1 TON 
1220 G < X > =O 
1230 T < X > =D-S < X, 1 > 
1240 IFT < X > <1THENT < X > = 1 
1250 T < X > =11T < X >  
1260 IFR=4THEN 1 290 
1270 IFR=5THEN1300 
1280 G < X > = < < < S < X , 4 ) / S C X , 3 ) ) [T < X > > - 1 > * 1 00 : GOTO 1 3 1 0  
1 290 G < X > = < < < S < X , 7 > 1S < X , 3 ) ) [T < X > > - 1 > * 1 00 : GOTO 13 1 0  
1 300 G < X > = < < S < X , 7 > 1S < X , 4 > > - 1 > * 1 00 
1 3 1 0  G < X > =INT < G < X > *10 ) / 1 0 
1 320 NEXTX 
1 330 GOSUB 1 620 
1340 GOSUB 1 500 
1350 FORX= 1 TON 
1360 Z=Z+1 
1370 PRINTXTAB < 4 > S < E < X > , 1 > TAB < 9 > S$ < E < X > > TAB < 1 9 > S < E < X > , 2 > ; 
1 380 PRINTTAB < 24 > USINGT$;S < E < X > , 3 > ; 
1390 PRINTTAB < 3 1 > USINGU$;S < E < X > , 4 > ;  
1 400 PRINTTAB < 40 > USINGU$ ; S < E < X > , 7 > ;  
1 4 1 0 PRINTTAB < 50 > G < E < X > > TAB < 59 > S < E < X > , 5 > 
1420 IFZ<12GOT0 1 450 
1 430 GOSUB20 
1440 GOSUB 1 500 
1450 NEXTX 
1 460 GOSUB20 

1470 INPUT"LIKE TO VIEW THIS DISPLAY AGAIN C Y /N ) " J A$ 
1 480 IFA$=11 Y"THEN 1 340 
1 490 GOTO 1 960 
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1 500 CLS : PRINT"RNK"TAB ( 5 ) "YR"TAB < 9 > "DESC"TAB < 1 9 ) "NO"TAB < 24 > "FACE$"TAB < 32 ) "CAT$"T 
AB < 39 ) "CURR$"; 
1 5 1 0  IF R=4 GOTO 1 550 
1 520 IF R=5 GOTO 1 580 
1 530 PRINTTAB < 47 > "CAT/ FACE 'Y."TAB ( 59 ) "QTY" 
1 540 GOT0 1 590 
1 550 PRINTTAB < 46 > "CURR/FACE 'Y."TAB < 59 ) "QTY" 
1 560 GOT0 1 590 
1 570 RETURN 
1 580 PRINTTAB < 47 ) "CURR/ CAT 'Y."TAB < 59 ) "QTY" 
1 590 Z =O 
1 600 PRINT"--------------------------------------------------------------" 
1 6 1 0  RETURN 
1 620 A=O : B=O : P=O 
1 630 FORA= 1 TON 
1 640 P=l 
1 650 FORB= 1 TON 
1 660 IFG < A > <G < B > THENP=P+l 
1 670 IFG < A > =G < B > ANDA<BTHENP=P+ 1  
1 680 NEXTB 
1 690 E < P > =A 
1 700 NEX TA 
1 7 1 0  RETURN 
1 720 A=66 
1 730 GOSUB 1 920 
1 740 FORX= 1 TON 
1 750 IFS < X , 1 > =ATHEN 1 770 
1 760 GOT0 1 830 
1 770 TA=TA+S < X , 3 > 
1 780 TB=TB+S < X , 4 > 
1 790 B=D-A 
1 800 IFD-A=OTHENB= 1 
1 8 1 0  TC= < < TB/ TA ) [ ( l / B > > - 1 
1 820 TC=INT < TC * 1 000 ) / 1 0 
1 830 NEX T X  
1 840 PRINTATAB < 1 0 > TATAB < 20 > TBTAB < 30 > TC 
1 850 Z =Z + 1  
1 860 IFZ=1 3GOSUB20 
1 870 IFZ = 1 3GOSUB 1 920 
1 880 A=A+ 1 : TA=O : TB=O : TC=O 
1 890 IFA=D+ 1 GOSUB20 
1 900 IFA=D+ 1 GOT0 1 960 
1 9 1 0  GOT0 1 740 
1 920 CLS : PRINT TAB < l )  "YR 11 TAB ( 1 0 )  "FACE$"TAB ( 20 )  "CAT$"TAB ( 30 )  "GROWTH % P .. A .  II 

1 930 PRINT"---------------------------------------------------------" 
1 940 Z =O 
1 950 RETURN 
1 960 CLS 
1 970 PRINTTAB < 20 > " * *  MENU * *" 
1 980 PRINT : PRINT"YOU MAY SELECT FROM ONE OF THE FOLLOWING REPORTS : "  
1 990 PRINT" ! . COLLECTION VALUATION BY CAT . VALUE . "  
2000 PRINT"2 . COLLECTION VALUATION BY CURRENT VAL . NOTE A" 
20 1 0  PRINT"3 . RANKING , GROWTH P / A  - CAT$/FACE$ . 
2020 PRINT"4 . RANK I NG ,  GROWTH P / A  - CURR$ /FACE$ . NOTE A" 
2030 PRINT"5 .. RANKING , SHORT-TERM GROWTH% - CUR/ CAT . NOTE A" 
2040 PRINT"6 .. SUMMARY OF VALUES BY YEAR OF ISSUE .. " 
2050 PRINT : PRINT"NOTE A :  ENTER CURRENT VALUES OF ALL STAMP SETS TO END " "D 
2060 PRINT: INPUT"ENTER REPORT NUMBER REQUIRED" ; R  
2070 IFR< 1 0RR>8GOT02060 
2080 GOT0330 
2090 DATA 66 , QE i i , 7 , . 28 , l 0 . 3 , 1 , 4 . 8  
2 1 00 DATA 66 , QE COIL , 3 , . 1 2 , 3 . 5 , 1 , 1 . 9  
2 1 1 0  DATA 66 , BIRDS,B , 1 . 38 , 1 30 . 25 , 0 , 0 
2 1 20 DATA 66 , NAVS , 6 , 8 . 65 , 243 . 5 , 0 , 0 
2 1 30 DATA 66 , FISH , 4 , . 34 , 34 , 1 , 1 9 . 8 
2 1 40 DATA 66 , 4C COMM " S , 3 , . 1 2 , 1 . 2 , 4 , . 6  
2 1 50 DATA 67 , 4C COMM � s , 5 , . 20 , 2 , 4 , 1 
2 1 60 DATA 67 , 5C ON 4C , 1 , . 05 , 1 . 75 , 4 , 1 . 25 
2 1 70 DATA 67 , x MAS , 2 , . 3 , 9 , 4 , 5 . 7  
2 1 80 DATA 68 , WWW , 2 , . 25 , 1 0 . 5 , 2 , 8  
2 1 90 DATA 6B , INTEL , 1 , � 25 , 1 0 , 0 , 0 
2200 DATA 6B , FLOWERS , 6 , 1 . 09 , 45 . 75 , 0 , 0 
22 1 0  DATA 6B , SOIL/MED , 2 , . 1 , 1 . 2 , 4 , . 4  
2220 DATA 6B , OLYMPIC , 2 , . 3 , B . 5 , 0 , 0  
2230 DATA 68 , 5C COMM " S , 3 , . 1 5 , 1 . 5 , 4 , . 6  
2240 DATA 6B , FA ,. S 1 , 4 , . 2 , 1 2 , 0 , 0 
2250 DATA 69 , 5C COMM ,. S , 3 , . 1 5 , 1 . 5 , 4 , . 6  
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2260 DATA 69 , PRY IND , 4 , . 67 , 35 , 0 , 0 
2270 DATA 69 , XMAS , 2 , . 3 , 1 0 . 5 , 0 , 0  
2280 DATA 69 , PM " S 1 , 4 , .. 2 , 1 0 , 0 , 0 
2290 DATA 69 , FLI6HT ST , 3 , . 1 S , 1 5 , 0 , 0  
2300 DATA 70 , RAILWAY , 1 , . 05 , . S , 4 , m 2  
23 1 0  DATA 70 , EXP0 , 2 , . 25 , 6 . 5 , 0 , 0  
2320 DATA 70 , ROYAL V , 2 , . 35 , 1 0 . 5 , 0 , 0 
2330 DATA 70 , 6RASS , 1 , . 05 , . 4 , 4 , . 2  
2340 DATA ?O , COOK BIC , 6 , . 55 , 1 4 , 0 , 0 
2350 DATA 70 , COOK M / S , 1 , . 55 , 20 , 0 , 0 
2360 DATA ?O , FLR COIL , 6 , . 34 , 3 . 9 , 4 , 2 . 24 
2370 DATA 70 , NAT DEV , 4 , . 34 , 1 3 . 6 , 0 , 0 
2380 DATA 70 , 6C COMM , 4 , . 24 , 2 , 4 , . 8  
2390 DATA 70 , QANTAS , 2 , . 36 , 5 . 5 , 4 , 3 . 8  
2400 DATA 70 , FA " S , 4 , . 24 , 1 0 , 0 , 0 
24 1 0  DATA 7 1 , a " ASIA , 3 , . 42 , 1 6 . 5 , 0 , 0 
2420 DATA 7 1 , 6C COMM � S , 4 , . 24 , 2 , 4 , . 8  
2430 DATA 7 1 , RSPCA , 4 , . 62 , 1 1 , 0 , 0  
2440 DATA 7 1 , AB ART , 4 , 1 . 1 , 5 . 35 � 0 , 0 
2450 DATA 7 1 , XMAS BLK , 7 , 3 49 , 1 25 , 0 , 0  
2460 DATA 72 , 7C COMM � S � 3 � a 2 1 9 1 � 5 , 4 � B 
2470 DATA 72 , FA" S , 4 , . 28 , B , O , O  
2480 DATA 72 , PRI IND , 4 , 1 . 1 , 68 , 0 , 0 
2490 DATA 72 , REHAB , 3 , . 54 , 6 , 1 , 3  
2500 DATA 72 , 0LYMPIC , 4 , a 56 , 1 2 . 7 , 0 , 0 
25 1 0  DATA 72 , PIONEER , 7 , 2 . 6 , 1 6 . 85 , 0 � 0 
2520 DATA 72 , XMAS , 2 , . 42 , 1 8 . 4 , 1 , 1 6 . 25 
2530 DATA 73 , METRIC , 4 , . 28 , 1 4 , 1 , 9 . 5  
2540 DATA 73 , 7C COMM " S � 3 , .2 1 , 1 m 5 , 4 , s 65 
2550 DATA 73 , FA � s BLK , 4 , . 28 , 1 B , 1 , 1 3 " 5 
2560 DATA 73 , NAT DEV , 4 , 1 � 1 , 52 . 5 , 1 , 30 
2570 DATA 73 � MAR 6EM , 9 , . 5 , 1 . 8 , 6 , . 5  
2580 DATA 73 , XMAS , 2 , .37 , 1 0 . 6 , 1 , 7.5 
2590 DATA 73 , ARCH , 4 , 1 . 07 , 1 5 . 5 , 1 , 1 0 
2600 DATA 74 , ANIMALS � 4 , 1 u 5 , 8 . 1 5 , 4 � 4 . 5 
26 1 0  DATA 74 , 7C COMM � S , 2 , a 1 4 , 1 . 2 , 4 , . 5  
2620 DATA 74 , PAINTING , 5 , 22 , 34 , 2 , 22 
2630 DATA 74 , SPORTS , 7 , . 49 , 7 , 1 , 3 . 45 
2640 DATA 74 , UPU , 2 , .37 , 3 . 7 , 4 , 2 a 05 
2650 DATA 74 , 9C SURCH , 1 , . 09 , . 35 , 1 , . 25 
2660 DATA 74 , XMAS , 2 , . 45 , 2 � 4 , 1 , 1 . 45 
2670 DATA 74 , EDUCAT , 4 , . 9 1 , 6 . 3 , 1 , 5 . 35 
2680 DATA 75 , ENVIR 'T , 3 , .3 , 3 , 2 , 2 . 5  
2690 DATA 75 , IWY , 1 , . 1 , . 5 , 4 , . 2  
2700 DATA 75 , PM 'S , 6 , .6 , 3 w 6 , 1 , 2 a 25 
27 1 0  DATA 75 , SCIENCE , 4 � 1 c 26 , 1 0 � 1 , 5  
2720 DATA 7S , POST/TEL � 2 , . 2 � 3 , 2 � 2  
2730 DATA 75 , FA , S , 6 , . 6 , 6 , 1 � 5 a l  
2740 [)ATA 75 , W /FLRS , 2 , . 63 , 1 � 5 , 4 , . 73 
2750 DATA 75 , PNG , 2 , .43 , 2 . 25 , 4 , 1 . 7  
2760 DATA 7S , XMAS , 2 , . 6 , 4 , 1 , 2 . 05 
2770 DATA 76 , NAT � HD , 2 , . 36 , 2 . 1 5 , 2 , 1 . 3  
2780 DATA 76 , 1 8C COMMS , 3 , . 54 � 1 . 5 , 4 , . 86 
2790 DATA 76 , EXPLORE , 6 , 1 . 08 , 4 . 5 , 1 , 2 . 35 
2800 DATA 76 , 0LYMPIC , 4 , 1 .0 1 , 2 . 9S , 1 , 1 . 6  
28 1 0  DATA 76 , SCENES , 6 , 2 . 7 , 6 . 4 , 5 , 3 . 94 
2820 DATA 76 , 5/WK M / S , 1 , . 72 , 3 , 1 , 2 . 95 
2830 DATA 76 , XMAS , 2 , . 6 , 2 , 4 , 1 . 25 
2840 DATA 77 , FA'S , 4 , . 72 , 2 , 1 , 1 . 2  
2850 DATA 77 , P . ARTS , 4 , 1 . 5 , 3 . 9 , 4 , 2 . 25 
2860 DATA 77, JUBILEE , 2 � .63 , 2 . 25 , 4 , 2 . 5 
2870 DATA 77 , CRICKET , 6 , 1 . 35 , 6 . 5 � 1 , 4 . 4  
2880 DATA 77 , XMAS , 2 , . 6 , 1 . 35 , 4 , 1 . 1 2 
2890 DATA 78 , 1 8C COMMS , 3 , . 54 , 1 . 1 , 4 , . 86 
2900 DATA 78 , AVIATORS , 4 , . 72 , 1 . 6 , 1 , 1 . 4  
29 1 0  DATA 78 , AVIAT M / S , 1 , . 72 , 2 , 1 , 1 . 4  
2920 DATA 78 , TREES , 4 , 1 . 28 , 5 . 7S , 1 , 4  
2930 DATA 78 , BIRDS 1 , 5 , 1 . 35 , 2 . 70 , 4 , 1 . 35 
2940 DATA 78 , S . WK , 1 , . 2 , . 4 , 2 , . 3  
2950 DATA 78 , S . WK M /S , 4 , . 8 , 2 , 1 , 1 . 5  
2960 DATA 78 , XMAS , 3 , . 95 , 3 . 4 , 1 , 2 . 05 
2970 DATA 7B , HORSE R . , 4 , 1 . 6 , 4 . 1 5 , 4 , 2 . 65 
2980 DATA 79 , 20C COMMS , 3 , . 6 , 1 . 2 , 4 , . 6  
2990 DATA 79 , FERRIES , 4 , 1 . 6 � 2 a 2 , 4 , 1 u 6  
3000 DATA 79 , LOCOS , 4 , 1 . 6 , 2 . 2 , 4 , 1 . 6  
30 1 0  DATA 79 , N . PK , 7 , 1 . 4 , 3 . 4 , 1 0 , 1 s 94 
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3020 DATA 79 , BIRDS 2 , 6 , 1 . 28 � 2 . 6 , 4 , 1 . 28 
3030 DATA 79 , FISHINB , 4 , 1 . 6 , 3 . 2 , 4 , 1 . 6  
3040 DATA 79 , X MAS , 3 , . 95 , 2 . 65 , 22 , . 97 
3050 DATA 80 , A . DAY , 1 , . 2 , . 4 , 1 0 , . 2  
3060 DATA 80 , DOBS , 5 , 1 . 85 , 3 . 7 , 33 , 1 . 85 
3070 DATA 80 , BIRDS 3 , 9 , 3 . 98 , 7 . 5 , 4 , 3 . 98 
3080 DATA 80 , 22C COMMS , 2 , . 44 , . 9 , 8 , . 44 

3090 DATA 80 , FOLKLORE , 5 , 1 . 1 , 2 . 5 , 23 , 1 . 1  
3 1 00 DATA 80 , WELFARE , 4 , . 88 , . 88 , 7 , . 88 
3 1 1 0  DATA 80 , S . WK , 5 , 1 . 1 , 1 . 1 , 7 , 1 . 1  

�U CR0-80 

3 1 20 DATA 80 , S . WK M / S , 1 , . 66 , . 66 , 7 , . 66 
3130 DATA 80 , XMAS , 3 , 1 . 03 , 1 . 03 , 7 , 1 . 03 
3 1 40 DATA 80 , AIRCRAFT , 4 , 1 . 67 , 1 . 67 , 7 , 1 . 67 
3 1 50 END 

***** UNIVERSAL LOWER�CASE DRI VER ROUTI NES 

PAGE 29 

by Edwi n Paay ***** 

For some t i me now , we have been promi s i ng to publ i sh a l ower-case dri ver routi ne for those readers 
who have i nstal l ed a l ower-case modi fi cati on i n  thei r ' 80 ' s .  Recentl y ,  as part of the devel opment 
of MICR0-80 ' s  own l ower-case mod i fi cati on , Eddy Paay devel oped a pai r of uni versal dri ver routi nes . 
Last month we chal l enged you to guess how he di d i t  - now read on and see i f  you were correct . 

When the TRS-80 was desi gned , no al l owance was made for l ower-case l etters to be di spl ayed on 
the screen . Soon the TRS-80 was put to use as a word processor and the fact that the machi ne 
doesn • t di sp 1 ay 1 ower-case was a rea 1 di s advantage . After studyi ng the c i rcui ts , it wi l l  be 
seen that it i s  a rel ati vely s i mpl e task to provi de the TRS-80 wi th the correct hardware to 
al l ow l ower-case characters to appear on the di spl ay .  

The BAS I C  i nterpreter however , converts most 1 ower-case characters t o  upper-case s o  they won • t 
show up i f  they are typed from the keyboard . Therefore a 1 ower-case dri ver rquti ne to bypass 
a sect i on of the i nterpreter i s  requ i red . Duri ng devel opment of the MI CR0-80 l ower-case k i t  
I heard many compl ai nts from peopl e who bought l ower-case k i ts  from other sources . Most compl ai nts 
arose from the fact that these routi nes wou l d  l oad i nto h i gh memory , and consequent ly wou l d  
cl ash wi th other hi gh memory routi nes such a s  pri nter dri vers and other uti l i t i es . Other compl ai nts  
concerned i ncompati bi l i ty wi th di s k  systems . 

When thi s sort of routi ne has to be wri tten , two poss i bl e  di recti ons c an be taken : 

1 .  Take the easy way out and wri te a dozen di fferent dri ver routi nes to sui t di fferent system 
confi gurati ons and memory si zes , then dump them a 1 1  on a cassette tape for the user to sort 
out . 

2 .  Wri te a routi ne that sui ts  al l ' 80 systems i rrespecti ve of memory s i ze or confi gurati on .  

I thought i t  woul d be n i ce to aim for the l atter and consequent ly had to set the fol l owi ng goal s :  

( a )  The routi ne must be fu l ly rel ocatabl e .  

( b )  I t  shou l d  not l oad i nto program RAM before rel ocati on s o  i t  won ' t  over-wri te anythi ng .  

( c )  I t  must be abl e  to be used from Di s k  or C assette . 

( d )  Opti onal l y ,  after i ni ti al i zati on i t  must be poss i b l e  to exi t to DOS for a di s k  system or 
to BAS I C  for a cassette based system . Thi s i s  because a di sk  machi ne wou l d  l oad the l ower­
case dri ver from di sk  before di sk BAS I C  i s  cal l ed up and i ni ti al i zed , whereas a cassette 
system wou l d  1 oad the dri ver routi ne from cassette u s i ng the BAS I C  command " SYSTEM" after 
wh i ch BAS I C  wou l d  have to be re-entered . 

( e ) L et ' s  throw i n  a fl ash i ng cursor and key-debounce for good measure . 

( f )  A toggl e funct i on shou l d  be provi ded to al l ow the TRS-80 to behave as a standard typewri ter 
wi th upper-case as shi fted characters or i n  standard TRS-80 mode wi th 1 ower-case as shi fted 
characters . 

I tem ( a ) means that only rel ati ve j umps can be u sed and not CALLS or absol ute j umps whi ch contai n 
addresses i n  thei r i nstructi ons , unl es s  the j ump or CALL i s  common to al l confi gurati ons . ( b )  
was a tough one . I consi dered 1 oadi ng the routi ne i nto the I/0  buffer area but there i sn • t 
much space and i t  mi ght be over-wri tten duri ng keyboard i nput before i t  i s  rel ocated . Of course , 
i t  i s  possi bl e to i nstru�t the user to l oad the dri ver routi ne before anythi ng el se , whi ch means 
that the routi ne can be l oaded i n  hi gh memory and then ask where it has to be re 1 ocated . But 
many u sers are not aware of the actua 1 addres ses of other routi nes  whi ch may c l ash wi th the 
l ower-case dri ver . Then , s udden l y  it struck me that , as part of the l ower-case modi fi cati on ,  
a new RAM chi p i s  added t o  the screen RAM , converti ng i t  t o  l ook l i ke any other RAM i n  the system . 
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Thi s meant that I cou l d  l oad and execute a routi ne strai ght from screen RAM . The maxi mum memory 
s i ze i s  stored i n  memory , the val ue of wh i ch depends on how the "MEMORY S I ZE "  questi on was answered . 
The 1 ower-case dri ver can read thi s va 1 ue and use i t  to calcul ate the hi ghest addres s al l owed 
for rel ocati on . Fi nal l y ,  ( c )  and ( d )  are accompl i shed by hol di ng down a key duri ng i ni ti al i z­
ati on . When the dri ver routi ne has fi ni shed rel ocati ng i tsel f ,  i t  scans the keyboard to see 
if the SH I FT key i s  down . I f  so , DOS wi l l  be entered , otherwi se control i s  pas sed to BAS I C . 

PROGRAM DESCR I PTION . 

At the end of thi s art i c l e �  there are two source l i sti ngs , one i s  a strai ght dri ver routi ne 
and the other has key-debounce and a fl as hi ng cursor bui l t  i n .  As they are both s i mi l ar ,  I 
wi l l  descri be how the fl as hi ng cursor versi on work s .  Li ne 1 20 sets the cursor outsi de the area 
where the program i s  goi ng to be l oaded . The I N ITi al i zat i on routi ne starts at l i ne 1 290 . Li nes 
1 290 to 1 340 cal cul ate the program l ength . 1 360 checks  to see if the SHIFT Key i s  down . If 
so , use 4049H to fi nd the memory s i ze ,  otherwi se use 40B l H .  Newdos -80 users can use the H I GHMEM 
command to force the 1 ower-case dri ver to re 1 ocate to any pos i ti on i n  memory . TRSDOS users 
can use DEBUG to al ter address  4049H di rect l y .  Li ne 1 420 does the rel ocati ng .  1 440 and 1 450 
1 oad the new memory s i ze in p 1 ace to protect the 1 ower-case dri ver rout i ne .  1 460 makes sure 
the stack i sn ' t  p 1 aced wi th i n  the 1 ower-case dri ver routi ne .  1 480 defi nes new vi deo dri ver 
routi ne address . 1 5 1 5  to 1 560 ca 1 cu l  ate and defi ne new keyboard dri ver address to provi de key­
debounce and fl as hi ng cursor . 1 620 sets de 1 ay counter for fl as hi ng cursor . 1 630 to 1 680 -
i f  Fl oppy Di s k  Control l er present AND the SH I FT key i s  down , then re-enter DOS or el se re-enter 
BAS I C .  Thi nk about thi s for a whi l e .  It al l ows for a cassette based machi ne wi th  no expan s i on 
i nterface , a cassette machi ne wi th expansi on i nterface ( thi s means there i s  a di s k  control l er 
present but no di sk dri ve ) or a ful l y-fl edged di sk system . 1 700 to 1 770 make sure that a 1 1  
poi nters used by BAS I C  are al tered to refl ect the new memory si ze .  The i ni ti al i zati on routi ne 
i s  l eft i n  screen RAM and di scarded after use . 

Thi s bri ngs us to the actua 1 1 ower-case dri ver routi ne . The start of the vi deo dri ver routi ne 
i n  ROM has to be by-pas sed . Thi s was achi eved by al teri ng the vi deo dri ver 1 ocati on poi nter 
i n  the i ni ti a l i  zati on procedure above . Li nes 360 to 490 dup 1 i cate a secti on of ROM but the 
offendi ng i nstructi ons  whi ch stop l ower-case from bei ng di spl ayed have been removed . 

Fi nal l y ,  the keyboard i s  i ntercepted each t i me i t  i s  scanned . Thi s i s  done at l i ne 790 . 790 
scans the keyboard . If a character i s  found , ( i t wi l l  be returned i n  the A regi ster ) contra 1 
i s  passed to l i ne 6 1 0 .  6 1 0 resets the f l  a s  h i  n g  cursor del ay counter . Otherwi se , i f  the d e  1 ay 
counter ( l i ne 830 - 870 ) i s  zero , fl ash cursor on or off . 880 decrements the de 1 ay counter . 

500 to 600 toggl e the cursor to on i f  i t  i s  off , or off i f  i t  i s  on . 680 to 7 1 0 chec k s  if 
SH I FT zero was pres sed . SHI FT zero tel l s  the dri ver routi ne to toggl e from TRS-80 to typewri ter 
mode and vi ce versa . Locati on "FLAG" i s  used to te l l  tfie system what mode i t  1 s  1 n .  930 to 
1 1 00 scan the keyboard and do a de 1 ay l oop whi ch i s  part of the debounce procedur e .  Li ne 1 1 20 
tests the togg 1 e FLAG to see i f  upper-case needs to be converted to 1 ower-case . l l 60 to l l 90 
tests to see i f  character i s  al phabeti c .  1 200 to 1 270 converts upper to 1 ower-case or vi ce 
versa .  

ENTERI NG THE PROGRAMS . 

There are two versi ons of the l ower-case dr-1 ver . They are a 1 most i denti ca 1 except that one 
i s  a strai ght l ower-case dri ver , whereas the other has a key-debounce and fl ashi ng cursor routi ne 
bui 1 t i n .  The program shou l d  be typed i n  and assemb 1 ed usi ng an assemb 1 er . The object code 
can then be dumped to tape or di s k . The routi nes can be l oaded from tape usi ng the " SYSTEM" 
command ; type the " / "  fol l owed by the ENTER key to i ni ti al i ze .  Di s k  u sers can l oad the rout i nes 
strai ght from DOS by typi ng thei r fi l espec ; the SH I FT key wi 1 1  h ave to be he  1 d down as soon 
as the fi l espec i s  entered or contra l wi 1 1  never be h anded back to DOS . Type SH I FT /zero to 
toggl e from typewri ter mode to TRS-80 mode or back agai n .  

( As stated above , i t  i s  necess ary to use an edi tor/assembl er to make use of thi s program . Readers 
who do not have an edi tor I assemb 1 er c an send for the two dri ver routi nes on cassette , pri ce 
$5 . 00 pl us 50c . p&p , or on di s k , pri ce $8 . 50 p l u s  50c . p&p . - Ed . )  

000 1 0  
00020 
00030 
00040 
00050 
00060 
oooso 
00090 
00 1 00 
00 1 1 0 
00 1 20 

; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
; * LOWERCASE DRIVER ROUTINE 1 . 0 * 
; *  FOR MICRO-SO LOWERCASE CONV . * 
; * CREATED 25/05 / 1 9S 1  * 

; * BY : E .  R .  PAAY * 

; * FOR : MICRO-SO * 
; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
; 
ORG 
DEFW 

4020H 
3EOOH 
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00 1 30 ORG 3C40H 

00 1 40 ; 
00 1 50 MEMS I Z EQU 40B 1 H  
00 1 60 KBVEC EQU 40 1 6H 
00 1 70 D I SPLY EQU 033AH 
00 1 80 BACKSP EQU 0008H 
00 1 90 V I DVEC EQU 40 1 EH 
00200 V I DSW EQU 40 1 DH 
002 1 0  BASRDY EQU 06CCH 
00220 DOSRDY EQU 402DH 
00230 FDC EQU 37ECH 
00240 DMEMSZ EQU 4049H 
00250 CURPOS EQU 4020H 
00260 SPO I NT EQU 40AOH 
00270 SETPTR EQU 1 B6EH 
00280 FLAG EQU 40 1 8H 
00290 DEFM � * * * * * *  M I CR0-80 LOWER CASE DR I VER VERS 1 . 0 , ( C )  E .. R.  PAA 
y * * * * * "  
00300 DEFM " * * * *  THE ROU T I NE W I LL NOW LOAD I NTO SCREEN RAM , PLEASE WA 
I T  * * * * "  
003 1 0  DEFM 

00320 LCDRV DEFW 0 
00330 LD L, < I X + 3 )  
00340 LD H ,  < I X+4 ) 
00350 J P  C , 49AH 
00360 LD A, < I X +5 )  
00370 OR A 
00380 J R  Z , BYPAS 1 
00390 LD < HL ) , A 
00400 BYPAS l LD A , C 
004 1 0  CP 20H 
00420 JP C , 506H 
00430 CP SOH 
00440 JP NC , 4A6H 
00450 DONE J P  47DH 
00460 JR DONE 
00470 KBCHEK CALL 3E3H 
00480 CP 20H 
00490 JR N Z , PROSES 
00500 LD A, ( 3880H > 
005 1 0  AND 1 
00520 LD A , 20H 
00530 RET z 
00540 LD A, < FLAG > 
00550 CPL 
00560 LD < FLAG > , A  
0.0570 X OR A 
00580 RET 
00590 PROSES LD C , A 
00600 LD A!' < FLAG > 
006 1 0  OR A 
00620 LD A , C 
00630 RET z 
00640 CP 4 1 H  
00650 RET c 
00660 CP 80H 
00670 RET NC 
00680 REDO B I T  5 , A 
00690 J R  Z , LCONV 
00700 RES 5 , A 
007 1 0  FTEST CP 7BH 
00720 J R  NC , REDO 
00730 RET 
00740 LCONV SET 5 , A 
00750 JR FTEST 
00760 E I ND DEFB 0 
00770 I N I T  LD HL , I N I T  
00780 LD DE , LCDRV 
00790 OR A 
00800 SBC HL , DE 
008 1 0  LD B , H 
00820 LD C , L 
00830 LD HL , E I ND 
00840 LD A , < 3880H > 
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00850 
00860 
00870 
00880 
00890 
00900 
009 1 0  
00920 
00930 
00940 
00950 
00960 
00970 
00980 
00990 
0 1 000 
0 1 0 1 0  
0 1 020 
0 1 030 
0 1 040 
0 1 050 
0 1 060 
0 1 070 
0 1 080 
0 1 090 
0 1 1 00 
0 1 1 1 0 
0 1 1 20 
0 1 1 30 
0 1 1 40 
0 1 1 50 
0 1 1 60 
0 1 1 70 
0 1 1 80 
0 1 1 90 
0 1 200 
0 1 2 1 0  
0 1 220 
0 1 230 
0 1 240 

000 1 0  
00020 
00030 
00040 
00050 
00060 

00080 
00090 
00 1 00 
00 1 1 0 
00 1 20 
00 1 30 
00 1 40 
00 1 50 

USEDMS 
BY PASO 

BYPAS2 

00 1 60 MEMS I Z  
00 1 70 KBVEC 

00 1 80 V I DVEC 

00 1 90 BASRDY 

00200 DOSRDY 

002 1 0  FDC 

00220 DMEMSZ 

00230 CURPOS 
00240 SPO I NT 
00250 SETPTR 
00260 FLAG 
00270 COUNT 
00280 DELAY 
00290 CURSOR 
00300 CURSOF 
003 1 0  MAX CNT 

AND 1 

J R  N Z , USEDMS 

LD DE , < MEMS I Z >  

J R  BY PASO 
LD DE , < DMEMS Z > 
LDDR 
EX DE , HL 
LD < MEMS I Z > , HL 
LD < DMEMSZ > , HL 
LD SP , HL 
I NC HL 
LD < V I DVEC > , HL 
LD B, H 
LD C , L 
LD HL , KBCHEK 
LD DE , LCDRV 
OR A 
SBC HL , DE 
ADD HL , BC 
LD < KBVEC > , HL 
LD H , B 
LD L , C 
LD DE , 3EOOH 
LD ( CURPOS > , DE 
LD A ,  < FDC > 
I NC A 
CP 2 
J R  C , BYPAS2 
LD A, ( 3880H > 
AND 1 
J P  N Z , DOSRDY 
LD DE , 32H 
OR A 
SBC HL , DE 

LD < SPO I NT > , HL 
CALL SETPTR 
XOR A 
LD < FLAG > , A  

JP BASRDY 

END I N I T  

; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
; *  LOWERCASE DR I VER ROUT I NE ! . OA $ 
;* FOR M I CR0-80 LOWERCASE CONV . * 
; *  CREATED 25/05 / 1 98 1  $ 
; *  BY : E .  R .  PAAY * 
; *  FOR : M I CR0-80 $ 
; $  TH I S  ROUT I NE HAS KEY-DEBOUNCE * 
; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
; 
ORG 
DEFW 
; 
ORG 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

4020H 
3E40H 

3C40H 

40B 1 H  
40 1 6H 
40 1 EH 
06CCH 
402DH 
37ECH 
4049H 
4020H 
40AOH 
1 B6EH 
40 1 8H 
40 1 9H 
0060H 
5FH 
20H 
400H 

PAGE 32 
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00320 FLAG ! EQU 4022H 
00330 DEFM � M I CRO-SO COMB I NED LOWERCASE DR I VER AND KEY DEBOUNCE ROUT I 
NE L . OA �  
00340 DEFM " * * * *  THE ROUT I NE W I LL NOW LOAD I NTO SCREEN RAM , PLEASE WA 
I T  * * * * � 
00350 DEFM * * *  BY E . R . PAAY < C >  M I CR0-80 * * *  

00360 LCDRV DEFW 0 
00370 LD L , < I X+3 > 
003SO LD H , < I X+4 ) 
00390 J P  C , 49AH 
00400 LD A , < I X+5 > 
004 1 0  OR A 
00420 J R  Z , BYPAS 1 
00430 LD < HL > , A  
00440 BYPAS 1 LD A , C 
00450 CP 20H 
00460 J P  C , 506H 
00470 CP SOH 
00480 J P  NC , 4A6H 
00490 DONE J P  47DH 
00500 SET CUR LD HL ,. < CURPOS > 
005 1 0  LD A , < HL >  
00520 CP CURSOF 
00530 LD A , CURSOF 
00540 J R  N Z , RESCUR 
00550 LD A, CURSOR 
00560 LD < FLAGl > , A 
00570 RESCUR LD < HL > , A  
00580 X OR A 
00590 PUSH AF 
00600 J R  F I X CNT 
006 1 0  RESCNT PUSH AF 
00620 X OR A 
00630 LD < FLAG 1 > , A 
00640 F I X CNT LD HL , MAXCNT 
00650 LD < COUNT > , HL 
00660 POP AF 
00670 E X X  
006SO CP 20H 
00690 J R  N Z , DBOUNS 
00700 LD A , < 3SSOH > 
007 1 0  AND 1 
00720 LD A , 20H 
00730 J R  Z , DBOUNS 
00740 LD A , < FLAG > 
00750 CPL 
00760 LD < FLAG > , A  
00770 CLRA X OR A 
007SO RET 
00790 KBCHEK CALL 3E3H 
oosoo E X X  
OOS 1 0  OR A 
OOS20 J R  N Z , RESCNT 
OOS30 LD HL , < COUNT > 
OOS40 LD A , H 
OOS50 OR L 
OOS60 LD A , O 
OOS70 J R  Z , SETCUR 
oosso DEC HL 
OOS90 LD < COUNT > , HL 
00900 E X X  
009 1 0  RET 
00920 DBOUNS E X X  
00930 PUSH AF 
00940 LOOPO LD B , 7 
00950 LD HL , 3S0 1 H  
00960 LD DE , 4036H 
00970 X OR A 
009SO LOOP ! OR < HL >  
00990 E X  . DE , HL 
0 1 000 AND < HL >  
0 1 0 1 0  E X  DE , HL 
0 1 020 I NC DE 
0 1 030 RLC L 
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0 1 040 DJ N Z  LOOP 1 
0 1 050 OR A 
0 1 060 J R  N Z , LOOPO 
0 1 070 LD BC , 500 
0 1 080 CALL DELAY 
0 1 090 POP AF 
0 1 1 00 EX X 
0 1 1 1 0 LD C , A 
0 1 1 20 LD A ,  < FLAG ) 
0 1 1 30 OR A 
0 1 1 40 LD A , C 
0 1 1 50 RET z 
0 1 1 60 CP 4 1 H  
0 1 1 70 RET c 
0 1 1 80 CP 80H 
0 1 1 90 RET NC 
0 1 200 REDO B I T  5 , A 
0 1 2 1 0  JR Z , LCONV 
0 1 220 RES 5 , A 
0 1 230 FTEST CP 7BH 
0 1 240 JR NC , REDO 
0 1 250 RET 
0 1 260 l.CONV SET 5 , A 
0 1 270 J R  FTEST 
0 1 280 E I ND DEFB 0 
0 1 290 I N I T  LD HL , I N I T  
0 1 300 LD DE , LCDRV 
0 1 3 1 0  OR A 
0 1 320 SBC HL , DE 
0 1 330 LD B , H 
0 1 340 LD C , L 
0 1 350 LD HL , E I ND 
0 1 360 LD A ,  < 3880H > 
0 1 370 AND 1 
0 1 380 J R  N Z , USEDMS 
0 1 390 LD DE , < MEMS I Z >  
0 1 400 J R  BYPASO 
0 1 4 1 0  USEDMS LD DE , < DMEMS Z > 
0 1 420 BYPASO LDDR 
0 1 430 EX DE , HL 
0 1 440 LD < MEMS I Z > , HL 
0 1 450 LD < DMEMSZ > , HL 
0 1 460 LD SP , HL 
0 1 470 I NC HL 
0 1 480 LD < V I DVEC > , HL 
0 1 490 LD B � H 
0 1 500 LD C , L 
0 1 5 1 0  LD HL , KBCHEK 
0 1 520 LD DE , LCDRV 
0 1 530 OR A 
0 1 540 SBC HL , DE 
0 1 550 ADD HL , BC 
0 1 560 LD < KBVEC > , HL 
0 1 570 LD H , B  
0 1 580 LD L , C  
0 1 590 LD DE , 3E40H 
0 1 600 LD < CURPOS > , DE 
0 1 6 1 0  LD DE , MAXCNT 
0 1 620 LD < COUNT > , DE 
0 1 630 LD A ,  < FDC ) 
0 1 640 I NC A 
0 1 650 CP 2 
0 1 660 J R  C , BYPAS2 
0 1 670 LD A ,  ( 3880H > 
0 1 680 AND 1 
0 1 690 J P  N Z , DOSRDY 
0 1 700 BYPAS2 LD DE , 32H 
0 1 7 1 0 OR A 
0 1 720 SBC HL , DE 
0 1 730 LD < SPO I NT > , HL 
0 1 740 CALL SETPTR 
0 1 750 XOR A 
0 1 760 LD < FLAS > , A  
0 1 770 J P  BASRDY 
0 1 780 END I N I T  
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***** NEXT MONTH • s  I SSUE ***** 

Next month • s i ssue wi 1 1  contai n at 1 east the fo 1 1  owi ng programs p 1 us the usua 1 features and 
arti c l es .  

** BREAKOUT - L l /4K ** 

A s i mu l ati on of 
many i noffen s i ve 
wi th fi re ba 1 1  s .  

the arc ade game . 
wa 1 1  s you can 

See how 
pul veri se  

** CHORD PRACTI SE - LEVEL 2 ** 

Those mus i c  buffs amongst our readers can 
use thi s program to pol i sh up thei r chord 
fi ngeri ng . It was wri tten by a doctor who 
l i ves i n  a smal l country town , who found 
that wi thout access to a regul ar mus i c  teacher 
and havi ng to l earn to pl ay an i nstrument 
from books ,  somethi ng l i ke thi s program 
was needed . So he wrote i t ;  now you can 
reap the benefi t .  

** SHARE CHARTI NG - LEVEL 2 ** 

program for the Th i s  i s  a data handl i ng 
i nput of dai ly , weekly 
i nformati on and cou l d  be 
to chart retai l sal es or 
requi rement for di spl ayi ng 
in data . 

or monthly share 
u sed by a retai 1 er 
vi rtual ly any other 
percentage vari ati on 
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** I NTERCEPT - L l /4K ** 

Thi s i s  a Level l versi on of that popul at 
Level 2 game SNAKE , whi ch was publ i shed 
i n  our fi rst i ssue and i s  featured on 
our free software cas sette . 

** DOG RACE - LEVEL 2 ** 

It i s  s ai d  that Austral i ans 
on two fl i es crawl i ng up  a 
for our overseas readers • 
i s  probably true ) , wel l ,  i n  
you can bet o n  four Scotti e 
acros s  the screen j ust for a 
g i ve those poor ol d fl i es a rest . 

wi l l  gamb l e 
wal l ,  ( wh i ch 

i nformati on 
thi s program 

dogs raci ng 
change , and 

** PSYC H I C  MASTER - LEVEL 2 ** 

Thi s program was wri tten to test the abi l i ti es 
of a person c l aimi ng to have psychi c abi l i ti es .  
I t  wi l l  test for tel epathy and c l ai rvoyance 
and descri bes whether yout resul ts  h ave 
been due to chance or true psychi c abi l i ti es . 
Now that • s  a program I cal l real l y  di fferent ! 

)> a. 
Q-('1) en en 

z Q) 
3 ('I) 

OJ 
0 .-+ ::r 

"tJ c: 
5!: 
c:;· Q) .-+ 
o· :::J 
0 :::J 
a. 
iii' i'\ 
Q 
C') Q) en en ('I) .-+ .-+ ('I) 
0 :::J 
:z 

0 Q) .-+ ('I) 



I SSUE 1 8  { MAY 1 981 ) MI CR0-80 PAGE 36 

***** CASSETTE EDI T I ON I NDEX ***** 

The cassette edi t i on of MICR0 -80 contai ns  al l the software l i sted each month , on cassette . 
A 1 1  cassette subscri bers need do i s  CLOAD and RUN the programs . Leve 1 I I  BAS I C  programs are 
recorded on s i de 1 of the cassette . Level I I  machi ne l anguage programs and Level I programs 
are recorded on s i de 2 .  Al l programs are recorded twi ce i n  success i on .  The rates for a cas sette 
subscri pti on are pri nted on the i ns i de front cover of each i ssue of the magazi ne .  

S I DE 1 

BONES 

NORMAL D I STRI BUTION 

PHI LATE L I C  ADV I SER 

D ISASSEMBLER 

S I DE 2 

CLOCK 

LOWER-CASE DRI VER 

LOWER-CASE DRI VER W I TH 
DE BOUNCE 

SORT DEMONSTRATI ON 

ARITHMETI C  

m 
X 
"? 
m ::J Cl.. 

OJ Ql ::J 
A 0 Ql 
a. 
)> 0 0 0 c:: ::J I"'+ 
z c:: 
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0"' 
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L2/4K 

L2/4K 

L2/ 1 6K 

L2/ 1 6K 

L2/m . 1 

L2/m . 1 

L2/m . 1 

L l /4K 

Ll /4K 
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CLOCK 
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SYSTEM 
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CTR-41 CTR-80 SYS-80 
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39 
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1 2  
22 
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49 

67 
79 

96 
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1 48 
1 90 

0 
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A SPECIAL OFFE R ! 

TO 

SU BSC RI B E RS O F  

F H F I RST T I ME I N  A U ST RA L I A !  

G EN AN V T RS-8 0 M l  RO-COM PU TE S ,  

A WA AN D S O FTWA R E  A T  

G EAT DISCOUNT PRICES ! ! ! 
H OW TO O R D E R  --

1 .  S E L E CT I TEMS F ROM 1 98 0  TA N D Y C A TA LOG U E  

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

3 .  POST U S  Y O U R O R D E R  S TAT I N G  D E SC R I PT I ON 

CAT . N o  A N D  A C H E Q U E O R  MON EY O R D E R .  

W E  W I L L -

1 .  A T T EN D TO Y OU R  O R D E R W I TH I N 7 D A Y S 

2 .  SU P P LY GOODS S E L E C T E D  F R E I G H T  F R E E ! 

3 .  S EN D  A D V E RT I S I N G  R E G U LA R LY TO K E E P 

Y OU I N F O R M E D  O F  C U R R E N T  S PE C I A LS ! 

" subject to avai l abi l i ty 

l:'!NJI.Y 
DEALER 

-� -o 
to CON QU EST E LECTRON I CS Pty. Ltd. 
212 Katoornba St. KA TOOMBA 2780 

Pl ease su pply -
QTY . CAT _N O DESC. ADV. PRICE 

SU B  TOTAL 
---

LESS 1 CJ'/o 
---

F I N D  CHEQU E FOR TOTAL 

SEN D FREIGH T  F RE E  TO 

N AM E  .. 
ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PI Code . . . . . . . . . . . . . . . . . . 

� 

tOitiOUEfT ELEtTRDNitf PTY . LTD. 

2 1 2 KATOOM BA ST KA TOOM BA N . S .W .  2780 PH ON E ( 047) 82 249 1 



• 

by Edwin Paay 

Publ ished by M I C R 0-80 PROD UCTS 

Wr itten by Eddy Paay, t h e  LEVEL I I  R 0 M R E F E R E N C E  M A N U A L  is t h e  most 
c o m p lete explanation of the Leve l I I  BA S I C  i n terpreter ever p u b l i shed . 

Part 1 l ists a l l  t h e  usefu l and usable R 0 M rout i nes, descri bes t h e i r  f u n ct ions 
explai ns how to use them i n  your own m a c h i n e  l a n g uage programs and notes the 
effect of each on t h e  various Z 80 reg isters . 

Part 1 also deta i l s the contents of system R A M  a n d  s h ows you how to i n tercept 
BAS I C  routines as they pass t h r o u g h  system R A M . Wi th t h i s  k n owledge , you can 
add your own c o m m a n d s  to BAS I C , for i n stance, or posit ion BAS I C  prog rams i n  
h i g h  m emory-the o n l y  rest ri ct i on i s  your own i maginat i on ! 

Part 2 g i ves detai led explanations of the processes used for ar ith metic a l 
calc u l ation s, l og i cal operat i o ns , data movements, etc . It also descri bes the vari ous 
fo rmats used for BAS I C , SYSTEM and E D ITOR /ASS E M B L E R  tapes. Each section 
is i l l ustrated by sam p l e p ro g ra m s  w h i c h  s h ow you how you can use the R 0 M 
rou t i nes to speed u p  your machine l a n g u a g e  p rogra m s  and red uce the a r n o u n t  of 
code you n eed to write . 

The LEVEL I I  R O M  R E F E R E N C E  M A N U A L  i s  i n tended to be used by m ac h i n e  
lang u age p rog ram mers . It ass u m es a basic unde rstand i n g of t h e  Z 80 i nstru ct i o n  
set and some exper i ence of . Asse m b l y L a n g u age prog ramm i ng . But BAS I C  
programmers too w i l l  benefit from re ad i n g  it .  They w i l l  g a i n  a m u c h  better i ns ight  
i nto the f u n ct i o n i n g  of the i n terpreter wh i ch s h o u l d  help them to write faster , m o re 
concise BAS I C  programs . 

• 
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