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***** EDITORI AL ***** 

From the response we h ave h ad so far , i t  seems we struck the j ackpot l ast month with our program 
l i sti ngs usi ng the normal s i ze ,  emph asi sed pri nt mode on the MX-80 pri nter . A number of readers 
h ave wri tten commendi ng thi s presentati on so t hat wi 1 1  be our standard format from now on . 
We have made one s 1 i ght adj ustment thi s month and that i s  that we h ave used a speci a 1 mach i ne 
1 anguage program deve 1 oped by Eddy Paay to contra 1 the 1 i ne 1 ength of the 1 i sti ng to be exactly 
the same as on your screen , 64 characters . So what you see in  pri nt i s  wh at you wi 1 1  see on 
the screen . 

A number of readers have requested that we i 1 1  ustrate as many of our programs as possi  b 1 e by 
showi ng the screen presentat i on they can expect to see . We h ave started doi ng so this i ssue 
vi  a NEWDOS 80 ' s  screen dump f aci 1 i ty and the MX -80 ' s  abi l · i ty to pri nt the 80 ' s  graph i c s set . 
Space permi tti ng , we wi l l  do thi s more often i n  future i s sues . 

Some time ago , we predi cted that Tandy woul d di sconti nue sal es of the Model I TRS-80 i n  Austral i a . 
We expected that i t  woul d  h ave h appened before now but a cance 1 1  ed order by a 1 arge OEM 1 eft 
Tandy wi th consi derab l e  stock s .  These are currently being c l eared out at bargai n basement pri ces , 
and it wi l l  not be 1 ong before our predi cti on wi l l  come true . We suppose that a 1 1  good thi ngs 
must come to an end but we cannot he 1 p feel ing sad at the passi ng of such a remarkab 1 e machine . 
We , and many others around the worl d ,  wil l  continue to support the Model I for a l ong t i me to 
come so owners shou l d  not feel 1 et down . Meanwhi l e ,  the Mode 1 I I  I i s  shapi ng up as a worthy 
successor to the Mode 1 I and conti nues to i mpress us as we become more fami 1 i ar wi th i t .  The 
earl i er fears about software i ncompat i bil i ty h ave proven to be a l i tt l e  exaggerated , at l east 
as f ar as BAS I C  programs are concerned . The refi nements made over the Model I are al l worthwhi l e  
and we are parti cul arl y  i mpressed wi th the performance o f  the di sk vers i on ,  espec i a 1 1 y our own 
1 . 4 megabyte system usi ng MPI  B92 di sk dri ves . 

The tradi ti on of the Model I ,  of course , l i ves on i n  the System 80/Vi deo Geni e .  From the U . K . 
we hear that a co 1 our vers i on of the Vi deo Geni e i s  immi nent , wh i 1 st i n  Austra 1 i a the busi ness 
versi on ha's been avai l abl e for several months . In the busi ness vers i on ,  the on-board cas sette 
deck has been repl aced by a numeri c  keypad , a l ower-case di spl ay i s  fi tted and an extra 2K of 
ROM has been i nstal l ed i n  the previ ous l y  unused area of memory addresses i mmedi atel y  above the 
BAS I C  i nterpreter . Thi s ROM i nc l udes the l ower-case dri ver routi nes and seri al port dri ver 
routi nes . The busi ness versi on of the System 80 is pr imari l y  i ntended to be used i n  d i sk systems 
for which the exi sti ng expan s i on i nterface i s  requi red . 

Red Faces Department . Some l i tt l e t i me ago ,  we recei ved a l etter from a reader contai n i ng draft 
manuscri pts of the fi rst three arti c l es i n  a proposed seri es of about 1 0  arti c l es ,  gi ving a 
gui ded tour of the ' 80 ' s  system RAM v i a the use of PEEK and POKE statements .  We were so i mpressed 
that we put the l etter i n  a safe p l ace for an early  repl y  whi c h  woul d  have requested h i m  to 
submi t the comp l ete seri es for publ i cati on .  Yes , you ' ve guessed what h appened . That p l ace 
was so safe that we sti l l  h aven ' t  found the l etter! So p l ease , i nadvertent l y  anonymous author , 
get i n  touch wi th  us agai n so that we c an bri ng your i nteresti ng ser i es to a l l our readers . 

- 0000000000 -

***** BETTER BAS I C  PROGRAMMI NG - PART 2 - by Rod Stevenson ***** 

***** ARRAYS ***** 

I NTRODUCTI ON 

r�any are fri ghtened off by the mere menti on of arrays and whi l e  we c an truthfu l l y  s ay there 
i s  no need to be concerned , we al so see thi s wi l l  not hel p .  So therefore we hope thi s arti c l e 
wi l l  go a l ong way to mak i ng these rather useful functi ons more wi de l y  used . 

We must admi t though ,  we tend to use stri ngs where others use arrays - thi s because of the very 
powerful stri ng functi ons i n  our versi on of BASI C; other versions do not h ave such possibi l i ti es .  
But they do h ave more i nten s i ve array functi ons . I nfi n i te BAS I C  wi l l  provi de more of both stri ng 
functi ons and array functi ons at a pri ce of $49 . 95 .  Thi s i s ,  after al l ,  a personal preference 
as often the job c an be done equal l y  by stri ng or array; one ' s  abi 1 i ty wi th  one or the other 
tends to be the decidi ng factor . 

Duri ng di scussi on at the Adel ai de U sers ' Group fol l owi ng one of our tal k s  on thi s very subj ect 
of arrays , there emerged confi rmati on of a theory we h ad fuzzi l y  hel d for some t i me .  Thi s i s  
that the only di ffi cul ty wi th  arrays i s  the proper underst andi ng of the pri nci p l e .  Once thi s 
real l y  i s  urwlerstood we can say ,  wi th absol ute confi dence , that you wi l l  never h ave any d i ffi cul ty .  

Unfortunatel y ,  though , we cannot j ust gi ve this understandi ng . Al l we can do i s  expl ai n our 
way of thi nki ng, and suggest you spend time thi nki ng al ong the s ame l i nes unti l i t  rea l ly  " c l i ck s " ;  
and i t  w i  1 1 .  It ' s  a s  though there i s  a " thresho 1 d"  to p ass  - once over , no-one sees why there 
was ever a probl em .  How l ong di d you take to work a tel ephone book whi c h  i s ,  after al l ,  a two 
dimensi onal array? 
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HOW ARRAYS ARE STORED 

An ex amp 1 e of the need for true understandi ng i s  that you must really know the way you are goi ng 
to need to access and use the data before you put it i n .  In other words , you must get it out 
the same way i t  went i n .  For i nstance , if you want to output to a pri nter in tabul ar form , 
you • 11 need the greater d i mens i on to be verti ca 1 ,  for the pract i ca 1 reason t h at i t  wi 11 better 
fi t on the paper . 

However , al l thi s busi ness of numbers of d i mensi ons , x ,  y ,  z di recti ons , etc . i s  for our human 
way of thi nki ng .  The computer actually stores the data whi ch composes the array i n  the same 
way i t  stores any other data . It doesn • t real l y  c are t h at the human operator has c hosen to 
h ave an array - there i s  only the one way the computer c an store dat a  anyway . Cert a i n l y  ( for 
ex amp 1 e )  the operati ng system keeps poi nters to tel l it that the operator wi l l  expect the data 
i n  l ocati on 27643 to be the nth el ement in an x d i mensi onal array whi ch h as been d i mens i oned 
to z i n  each of i ts dimensi ons , and wi l l  accept a l phanumeri c  dat a .  These poi nters coul d ,  however , 
h ave i ndi cated that the data i n  that same memory l ocati on i s  an i nteger s i ngl e preci s i on number . 

So you see the truth of our prev i ous asserti on that i t  real ly  i s  only a probl em ( i f  there i s  
one )  of human understandi ng to make the ful l est use of the  array capabi l i t i es of the Level I I  
BAS I C .  

PREL I M I NAR I ES 

As expl ai ned i n  the manual , and i n  a l most any text on arrays wi th  BAS I C ,  i t  i s  necessary to 
dimen s i on the array to whatever s i ze you wi sh to use i t .  Thi s means both number of dimensi ons 
and number of el ements in each dimensi on . At thi s poi nt , you wi l l  al so need to dec i de what 
vari abl e name to ass i gn to the array - and keep to i t! For exampl e ,  D I MA$ ( 2 1 , 45 )  wi l l  g i ve 
an array cal l ed A ,  wh i ch wi l l  accept al phanumeri c data i n  two di mens i ons , wi th 2 1  pi eces i n  
the fi rst dimensi on and 45 pi eces i n  the second . Yes , we know the 11Wi se ones .. wi l l  exc l ai m  
that arrays start at 0 ,  but we prefer to have you i gnore thi s unt i 1  you are comp 1 ete 1 y confi dent 
to overcome the 11Stupi d1y s impl e .. i rri t at i ons of comp l exi ty thi s can c ause . True , it i s  a waste 
of memory , but so what? 

----

The defau l t  ( that means , i f  you don't do i t }  i s  10 i n  two d i mens i ons and we must admi t that 
we don't bother to dimens i on i f  i t  i s  l ess  than 10 - though agai n ,  11Wi se ones .. wi l l  despai r 
at the bl atant waste of memory . We do , however , di mens i on i f  there i s  more than one di mensi on .  
Beware of usi ng u p  more memory than you h ave by di men s i oni ng too many di mens i ons too bi g .  Remember 
- A ( 20 , 20 ,  20 ) wi 11 take up 8000 bytes i n  addi ti on to the overhead of 12 bytes requi red by al l 
arrays . 

As with norma 1 stri ngs , space must be CLEARed for a work area b i g  enough to contai n the tot a 1 
expected array e 1 ements p 1 us the l ongest one agai n .  Thi s CLEARi ng shou l d  b e  done before D I M ,  
ri ght at t h e  start o f  your program . 

Any of the normal vari ab 1 e names can be used as an array n ame . You c an defi ne them as i nteger , 
s i ngl e preci s i on ,  doubl e prec i s i on ,  as needed , and agai n ,  memory wi l l  be saved . But agai n ,  
we usual l y  omi t anythi ng that seems unneces sary .  Yet agai n i n  thi s arti c l e ,  as i n  the l ast 
one , may we suggest the use of meani ngful vari  ab 1 e names as array n ames . I t  i s  j ust a way of 
thi nki ng ,  but it does seem to u s  l og i cal  to h ave an array cal l ed D if it wi l l  contai n rates 
of di scount al l owed . 

ACCESS I NG ARRAYS 

If t here i s  anythi ng di ffi cul t about the use of arrays , i t  i s  that they can be accessed i n  so 
many ways . I t  i s  when accessi ng arrays ( whether to read or wri te ) that the i mportance of t�e 
i de a at the start of thi s arti c 1 e app 1 i es : thi nk  about the who 1 e concept of an array unt1l 
you are total l y  at ease wi th  i t .  Obvi ou s l y ,  whatever way dat a  i s  put i nto an array for storage 
i s  the way it must be got out . Too often thi s s i mp l e  poi nt i s  overl ooked - we can only assume 
through a l ac k  of b as i c  understandi ng of the mechani sm .  Remember that we sai d that t h e  i mportant 
thi ng i s  how the human operator thi nks of h i s array - the computer doesn • t  reall y  care , as i t  
stores the dat a  the same way regardl ess . 

Now to detai l s .  The n ame you choose for the array vari abl e  i s  the one i t  i s  stored under . 

I t  must remai n the s ame from start to fi ni s h . However , the e 1 ements i n  the array ( c a  11 ed sub­

sen pts )  wi 1 1  h ave numbers a 1 1  ocated to them by the operat i ng system ( see Di agram 1 , 1 eft ) ,  

and wi l l  al ways start from 1 ( actual l y  0 ,  but as we sai d earl i er ,  d i sregard t h i s )  and proceed 

i n  numeri cal  sequence for however many e l ements you need to h ave . 

Th i s  i s  probab l y  what makes arrays so u seful and easy to access - i nstead of h avi ng a val ue 
stored i n  a seri es of d i fferent vari  ab 1 e n ames , l ot s  of p i eces of data c an be stored under the 
same vari ab l e  n ame , just bei ng i dent i fi ed by thei r own i ndi v i dual  subscri pt . Rather l i ke a 
fami l y  al l l i vi ng under one roof but sti l l  bei ng total i nd i v i dual s .  
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DIM A ( l O )  

A ( l )  

A ( 2 )  

A ( 3 )  

A ( 4 )  

A ( 5 }  

A ( 6 }  

A ( l }  

A ( 8 )  

A ( 9 }  

A (  1 0 }  

So , any s l ot i n  the array can b e  accessed by u sing a variabl e a s  the subscript va l ue . If X 
= 3 ,  then A ( X )  is exactl y  equal to A ( 3 } . Wh at real l y  stands out here is the extreme suitabil ity 
of a FOR • • . .  NEXT l oop . 

l .  For input . 

1 0  FOR I = l to 1 0  
2 0  PRINT " VALUE FOR ELEMENT" I; : INPUT A ( I }  
3 0  NE�T I 

Or instead of input from a keyboard , have the array fil l ed by DATA l ines . 

1 0  FOR I = l to 1 0  
20 READ D: A (  I ) =D 
30 NEXT I 

2 .  For output . 

1 0  FOR I = 1 TO 1 0  
20 PRINT 1 1VALUE NUMBER " ;I; " IS" A ( I }  
3 0  NEXT I 

However , individual  e l ements can be accessed j ust as simply by the use of a variabl e  to 
specify the subscript . 

1 0  INPUT .. DISCOUNT CODE ";I 
20 PRINT"TOTAL IS "T- ( T*A ( I } / 1 00 }  

Both o f  these l ast examp l es are extreme in their simpl icity . The array may merely b e  the 
end storage pl ace for the resul t of a l ong and compl ex cal cul ation, and it may be the source 
of the initial dat a  to start off the same l ong and compl ex cal cul ation . It can even be 
contained within a l arge FOR . . .  NEXT l oop with the end resul t being repl aced where it initial l y  
c ame from . 

ONE DIMENSIONAL ARRAYS 

These are perhaps the most common , al so cal l ed vectors . There real l y  is l it t l e  difference between 
this and a string . The only practi ca 1 point is that arrays are a 1 ready provided with computer­
made subscripts , whereas the user must furnish them to use a string . In fact , we use strings 
rather than one-dimensiona 1 arrays . There is a 1 so a memory-saving but this is not significant 
enough to worry about . 

The uses of one-dimensional  arrays are so numerous that it is h ard to imagine the total  possib­
il ities . But in real ity , al l of these uses are based on the fact t h at the array is a ready­
made tab l e  of dat a .  

As mentioned above,  a tab 1 e o f  discounts can b e  a n  array to be accessed by a n  input number or 
even by another array or l ook-up tabl e .  This l ast is a l ittl e advanced to cover yet . 

As a l ook-up tab l e for input checking , the array is particul arly suitabl e .  More about this 
in the instalment on chec k i ng input . 
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Perhaps a practical examp l e  of c hecking data using an array . This program is a simpl e number 
generator for cross 1 otto games . It uses an arra_y �o check if t _he �urr:ent number generated 
by RND has previously been generated . C l early,  t h1s 1s a rather s1mpl 1st1c examp l e .  It does 
show how to c heck with an array ,  however . Of course , the ca 1 cu 1 at ion

. 
to a

_
rri ve at the data 

cou l d wel l be more comp l ex than the simpl e RND function , but the princ1pl e  1s the s ame . lhe 
array need not contain al l zeros either - cou l d  wel l be some form of data check system . 

1 00 DIM A ( 40 ) �DIMENSIONS THE LOOK-UP ARRAY TO 40 

1 1 0 FOR J 1 TO 8 '8 SETS OF NUMBERS 

1 20 FOR I 1 TO 40 : A<I > = 0 : NEXT I 'SETS EACH ELEMENT IN T 

HE ARRAY TO ZERO 
1 30 FOR I 1 TO 6 '6 NUMBERS IN EACH SET 
1 40 X = RND<40 > 'GENERATE A RANDOM NUMBER 
1 50 IF A<X > <> 0 THEN GOTO 1 40 " CHECKS IF ARRAY ELEMENT EQUAL 

TO RANDOM NUMBER IS 0. IF NOT 
THE NUMBER HAS BEEN PREVIOUSLY GENERATED. 

1 60 A<X > = X 'ARRAY ELEMENT EQUAL TO NUMBER GENERATED NO LONGE 

R EQUAL TO Z ERO 
1 70 PRINTUSING ":tUt##" ; X; 'PRINT USING FORMATS OUTPUT. MORE ON 

THIS IN THE LATER ARTICLE ON IT 
1 80 NEXT I 'NEXT NUMBER IN SET 
1 90 PRINT "SEPARATE LINES FOR EACH SET 
200 NEXT J 'ANOTHER SET OF 6 

To s ave a p l ethora of l etters which we are sure wou l d  otherwise be precipitated , perhaps a smal l 
divergence into the nature of random numbers .  

The more technical aspects of this was the subject of a piece in the Adel aide Users • Group news -
1 etter , and we don • t real ly fee 1 it • s appropriate here . Suffice it to say that the RND function 
can be fool ed into producing a non-random sequence by POKEi ng va 1 ues at appropriate points in 
the program . 

What we do want to repeat here is that if the cross 1 otto se 1 ection is trul y  random , there is 
no way to predict successive resul ts . In fact , the sequence 1 2 3 4 5 6 cou l d  wel l be chosen 
at random . Of course , we as humans woul d  strongly doubt that it is random : it is . Random simp l y  
means that any number h a s  as much chance a s  any other o f  sel ection . C l ear l y ,  t h e  fact that 
its preceding-numbered neighbour was j ust picked shou l d  in no way infl uence that equal c hance. 
Nor shou l d  the fact that it has been chosen six preceding times - e ac h  choice is an event of 
its own with no re l ations hip to any other choic e .  

Over a l arge period o f  sel ections one wou l d  expect each number to be sel ected a n  equal number 
of times . By a 1 arge period of sel ections we real l y  do mean 1 arge - mil l ions . To test this 
theory a simpl e  program to tabl u l ate the general -frequency of the RND sel ector wil l il l ustrate . 

90 DIMA<40 > 'DIMENSION ARRAY FOR COUNTING 
1 00 FORI= 1 T040 : A<I > =O : NEXT ' Z ERO ARRAY BEFORE START 
1 1 0 INF'UT " HOW MANY " ; N  'NUMBER OF NUMBERS TO GENERATE 
1 20 FORI= 1 TON 'DO IT N TIMES 
1 30 X=RNDC40 ) : A<X > =A<X > + 1 : 'GENERATE A RANDOM NUMBER , COUNT IT 
1 40 NEXT I 'DO IT AGAIN 
1 50 FORI= 1 T040 : PRINT I; A< I > , :  NEXT " PRINT ARRAY OF COUNT 
1 60 PRINTTAB< 1 4 > "TOTAL GENERATED ="N 'TOTAL NUMBER GENERATED 
1 70 PRINT : GOT0 1 00 "RETURN FOR ANOTHER LOT 

By experimentation , you wil l see the higher number you s pecify , the more equal wil l be the times 
each one is se 1 ected . You cou 1 d a 1 so test the inc 1 us ion of the RANDOMIZE function by putting 
this in l ine 80 . 

TWO-DIMENSIONAL ARRAYS 

It is here that some 1 ose the abi 1 i ty to come to grips with arrays - a 1 so ca 1 1  ed a matrix. 
But there is real l y  no need to. We do imp 1 ore that if you h aven • t a 1 ready done so , you stop 
now to truly dwe l l on the n ature of mul ti-dimensional arrays . 

The way we mental l y  picture it - remember we said ear l ier t h at it • s  h ow you imagine things that 
matters - is as a square made up of smal l er squares with each box representing one array e l ement. 
Whil e this may seem simpl istic we h ave h ad no program revol t on us; until we do , we wil l continue 
to think in this way. 
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D I M  A ( 4 , 5 )  

A (  1 ,  l )  A ( l , 2 )  A ( l , 3 )  A ( l , 4 )  A ( l , 5 )  

A ( 2,l ) A ( 2 , 2 )  A ( 2 , 3 )  A ( 2 , 4 )  A ( 2 , 5 )  

1\ ( 3 ,  l )  A ( 3 , 2 )  A ( 3 , 3 )  A ( 3 , 4 )  A ( 3 , 5 )  

fl\ (  4 ,  l )  A ( 4 , 2 )  A ( 4 , 3 )  A ( 4 , 4 )  A ( 4 , 5 )  

The above di agram shows the earl i er one-di mens i onal array whi ch went vert i cal ly  down the page , 
hav i ng had each row extended s i deways i nto a second dimensi on .  

The use of such two-di mens i onal  arrays i s  al so legi on : wherever a second set of i nformati on 
depends on , and bel ongs wi th , a fi rst set . The common te 1 ephone book i s  an obv i ou s  ex amp 1 e 
- i f  the names were not present there woul d c l earl y  be no need for numbers , and the numbers , 
of course , woul d be usel ess wi thout names . However , there i s  a trap i n  thi nki ng that the second 
d i mensi on i s  l i mi ted to one p i ece of dat a ,  forgetti ng that j ust as the fi rst di mensi on extends 
downwards ,  so the second one extends across .  Consi der a payro 1 1  array : empl oyee number i n  the 
fi rst ( downwards ) di mens i on, days of the week i n  the second ( across ) di mensi on . 

MULTI -D I MENSI ONAL ARRAYS 

As far as your wri ter i s  concerned , three-and-more d i mensi ons become a l i ttl e academi c .  We 
can wel l understand thei r use i n  pure maths , three-d imensi onal p l otti ng , mul ti pl e cri ti cal  path 
deci s i ons . ' Of thi s l ast use , the Tandy Vi s i c al c  program i s  an excel l ent exampl e ,  though we 
do wonder at ( and wou l d  be mental l y qui te unabl e to cope wi th ) a 255 dimensi on array whi ch i s  
theoreti cal l y  possi b 1 e i f  the computer has enough memory . As far as opti mum path choi ce goes , 
we fi nd i t  s i mp l er to use a set of FOR . . .  NEXT l oops , keepi ng onl y  the pi eces of data and dec i si ons 
whi ch l ead to the best end resul t .  However , we hope the reader can see that it woul d  be easy 
enough to store each of these sub-resul ts and deci s i ons i n  arrays al ong the way . 

I n  three-di mens i onal arrays, conventi onal l y  x i s  the fi rst, y i s  the second , z i s  the thi rd . 

STRI NG ARRAYS 

We must confess that we fi nd these the most useful of al l arrays - possi bly fol l owi ng our parti al i ty 
to stri ngs . 

The stri ng array i s  exactly 1 i ke the numeri c  array except that i t  has been defi ned as a stri ng 
array and so is abl e to accept al pha as wel l as numeri c dat a .  

There i s  some possi bi l i ty for confusi on as t o  the 1 ength o f  each stri ng capab 1 e o f  bei ng stored 
i n  each e 1 ement of the array . F o 1 1  owi ng the exampl e  of numeri c  arrays , a casu a 1 thought may 
be that only one character c an be hel d  i n  each el ement . Thi s i s  not s o :  whi l e  each numeri c  
array el ement can hol d on ly one number , thi s wi l l  take more than one byte ( up to 8 ) . S imi l arly , 
the stri ng array can hol d up to 255 characters i n  each el ement ( prov i di ng stri ng space i s  avai l ab l e ,  
and you don • t  run out of memory ) .  

The 1 i sted program wil l produce an array 1 i ke thi s but , of course , wi thout the 1 i nes whi ch have 
been put i n  onl y  to ai d i n  the human way of thi nki ng of an array as a seri es of boxes . 

D I M  A$ ( 4 , 5 )  

A$ ( 1 .1 ) A$ ( 1 ,  2 )  A$ ( 1 , 3 )  A$ ( 1 , 4 )  A$ ( 1 ,  5 )  
SMI TH TOM NORWOOD HOLDEN 24 

A$ ( 2 ,  l )  A$ ( 2, 2 )  A$ ( 2 , 3 )  A$ ( 2 , 4 )  A$ ( 2, 5 )  
JONES B I LL M I L E-END FORD 43 

A$ ( 3, 1 )  A$ ( 3 , 2 )  A$ ( 3 , 3 )  A$ ( 3 , 4 )  A$ ( 3 , 5 )  
BAKER AL I C E  ADELAI DE DATSUN 1 7  

A$ ( 4 ,  1 )  A$ ( 4 , 2 )  A$ ( 4, 3 )  A$ ( 4 , 4 )  A$ ( 4 , 5 )  
VAGG DELPH I N I A  SPR I NGF I ELD MERCEDES 36 
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90 CLEAR 300 :REMON 
100 DIM A$(4,5> "SIZE OF EXAMPLE ARRAY 

110 FOR I =  1 TO 4 "NEXTJ,I 
120 FOR J = 1 TO 5 •y DIMENSION 

130 READ D$: A$ C l ,J ) =D$ "PUT DATA INTO ARRAY 

140 NEXTJ,I 
150 'PRINT OUT ARRAY TO TEST IT 

160 FOR I = 1 TO 4: FOR J = 1 TOL,J); II " ; :NEXTJ:PRINT:NEXTI 

200 DATASMITH�TO�,NORWOOD,HOLDEN,24 

210 DATAJONES � BILL,MILE-END�FORD,43 

2·20 DATABAI<ER, ALICE, ADELA I DE, DATSUN, 17 

230 DATAVAGG�DELPHINIA�SPRINGFIELD,MERCEDES,32 

PAGE 1 

Th i s  i s  merely a short examp· l e to i l l ustrate the i de a - i f  t h i s  i s  the tot a 1 quanti ty of data 
an array is probably unnecessary . Thi s  array is to store data about peop 1 e and , whi l e  it h as 
on ly fi ve el ements i n  the second d i mensi on , there c an be as many as necessary to ho l d  al l the 
separate pi eces of data requi red . The array can be fi 1 1  ed by i nput or data 1 i nes . Data 1 i nes 
woul d seem more appropri ate , as probably every t i me the program is run the array wi l l  hol d  the 
same data . Of course , this can st i 1 1  be changed by i ndi v i  dua 1 i nput statements whi ch search 
for erroneous dat a ,  then correct i t .  The fo 1 1  owi ng program i l l ustrates a si mp 1 e c ase - the 
i nput method used is shown only for simp l i c i ty - i n  fact , we hope you wi 1 1  use one of the i nput 
checki ng routi nes to appear i n  the next i nstal ment on i nput c hecki ng .  

::.G(; PRINT 

:-9:) PRINT 
4i·(l H-tPUT"NAME, SUBURB";N$,8$ "GET NAMES TO BE SEARCHED FOR 
410 FOR I = 1 TO 4 'STEP THRU ALL X DIMENSIONS 
420 IF A$ ( 1 , 1 ) =N$ AND A$CI,3l=S$THENF=T:T=4:NEXTI:GOT0460 "IF MATCH FOUND 

4:";0 NEXT! 
440 PHINT"NOT FOUND":GOT0400 "IF NO MATCH 
460 FOR I = 1 TO 5�PRINTA$(F,I>;" ";:NEXTI:PRINT 'SHOW WHAT FOUND 
4 70 1 NPUT ''ANY CHANGES"; C$ • ALLOW FOR CHANGES 
48(l IFLEFT$(C$,1)<>"Y"THENGOT0600 'IF NO CHANGES, CONTINUE 
4':t0 NF"UT"NEW DAl A (LAST NAME, FIRST NAMF, CAR, AGE>"; A$ <F, 1), A$ (F, 2), A$ <F � 3), A$ 
<F�4),A$(F,5) NEW DATA 
5(l(l PF:1N1! GDT01t:.(i 'SHDWS NEW DATA IN ARRAY 

The above examp l e  i s  mere 1 y to st i mu 1 ate thought - as i ndeed are a 1 1  the ex amp 1 es � routi nes , 
and programs i n  t h i s  seri es .  As we sai d ri ght at the start , the best 1 earni ng i s  g ai ned by 
experimentati on .  So pl ease try out our exampl es� then extend t hem t o  be useful to yourse l f .  

Wh i l e  t h i s  part i cul ar exampl e  i s  only two-dimensi onal , i t  cou l d  j ust as easi l y  b e  three-di mensi onal . 
Perhaps i f  there i s  another set of i nformati on whi ch depends on the type of car - a 1 t hough t h i s  
woul d  b e  unnecessari ly compl i cated we fee l . I t  wou l d  al so create another di mensi on "behi nd" 
al l the si deways e l ements too . I n  t h i s  c ase , the way we woul d  h and l e i t  i s  to use a l onger 
stri ng to contai n the re 1 a ted i nformati on i n  the same e 1 ement . To make searchi ng easi er� we 
suggest packi ng al l i tems of the same nature out to the same l ength wi th  bl anks . 

600 FOR I = 1 T'ADD ONE SPACE AT A TIME 
6 10 FORL=LEN C A$ C l , J) )+ 1 TO 12 �PACK EACH ELEMENT TO 12 
620 A$CI,J)=A$CI�J)+" ":NEXTL � ADD ONE SPACE AT A TIME 
630 NEXTJ,I 
635 ' PRINTOUT THE ARRAY IN ITS NEW FORMAT 
640 PRINT:FORI=1T04: FORJ=T IN REVERSE ORDER FOR EFFECT� 

Such a techni que as t h i s  wi 11 make each address to h ave a l ength of 1 2  c haracters even i f  the 
name is onl y  short . Then , for i nstance , the pest-code c an be added to make a l ength of 1 6  by 
a si mp l e stri ng addi t i on techni que suc h  as 

A$ ( I , 3 ) =A$ ( I , 3 ) +PC$ .  

Then havi ng fi  1 1  e d  the array wi th  a set o f  addresses contai n i ng post-codes as t h e  l ast four 
characters of the address e l ement , the post-codes c an s i mp l y  be retri eved by R I GHT$ ( A� , 3 )  , 4 )  
and sorted , compared wi th  i nput , etc . Because the  screen 1 ayout wi 1 1  be used up i n  i ts f u l l  
wi dth by t h e  above exampl e ,  w e  h ave not g i ven a n  exact exampl e  o f  what w e  suggest , b u t  w e  h ave 
g i ven a si mi 1 ar exampl e of usi ng ri ght stri ng and we suggest t h at you 1 ook at t h i s  and work 
out for yoursel f  what we h ave done . 

730 FORI=4T0 1 STEP- 1 �no IT IN REVERSE ORDER FOR EFFECT! 
740 PRINTTAB<30 > RIGHT$ ( A$<I,3 > , 6 >  'SELECT LAST 6 CHARACTERS IN ARRAY ELEMENT 3 

IN Y DIMENSION FOR EACH X DIMENSION 
750 NEXT 
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***** ESF FORUM - by Les Ki nch ***** 

Thi s month we have handed over the ESF FORUM to reader Les Ki nch who has some handy advi ce to 
gi ve concerni ng the use of the stri ngy f1 oppy and a 1 so  pro vi  des a 1 i st of parameters for savi ng 
common machi ne l anguage programs onto wafer . There are two poi nts to make ari s i ng from the 
contents of Les ' s  art i c l e .  At the t i me the art i c l e  was wri tten , Exatron was forced to change 
to a di fferent tape formul at i on whi ch was softer than earl i er tapes and tended to l eave consi derabl e 
deposi ts on the head and capstan . S i nce then , Exatron has changed to a harder formul at i on and 
al so i mproved the desi gn of the wafer so that there i s  much l ess  ri sk of tape damage . Neverthel ess , 
Les ' s  adv i ce to c l ean the head and capstan frequentl y  i s  sti l l  very i mportant - remember ,  the 
tape i s  runni ng more than fi ve t i mes faster than i n  a standard cassette recorder . 

When c l eani ng the head etc . , use spari ng quanti t i es of i sopropyl al cohol or a propri etary head 
cl eaner whi ch wi l l  NOT attack pl asti c .  Acetone i s  NOT sui tabl e .  We have recentl y  had several 
ESF ' s wi th ' Wri te Protected ' errors returned for sernce . We found i n  each case that the LED 
whi ch detects the presence of the wri te-enab l e sti cker on the wafer had been etched to the poi nt 
where it cou l d no l onger recogn i se  the presence of the sti cker . Thi s was presumably caused 
by the use of excess i ve amounts of an unsui tabl e head c l eani ng fl u i d .  Now ,  over t o  Les . 

Fi rst off , i f  any of you are hes i tant i n  mak i ng the plunge , forget i t! The ' Stri ngy ' i s  everythi ng 
i ts desi gners say i t  i s .  A very fast i nput/output devi ce . But , be prepared to gi ve i t  more 
attenti on than you woul d  to your ol d ,  s l ow ,  audi o recorder . Remember i t  uti l i zes a s i mi l ar 
pri nci pl e to that used on the ' Fl oppy-d i sk ' recorder and , i n  part i c u l ar ,  i s  prone to contami nat i on 
to the read/record head from the med i a i tse 1 f .  So , b e  prepared t o  c 1 ean your record head two 
to four t i mes a week . Thi s i s  a users ' fact - ( I  use a propri etary brand of l i qui d  head c l eaner 
appl i ed wi th cotton buds ) .  

Exatron admi t that some of the recordi ng med i a wi l l  and do l eave a deposi t  of oxi de on your 
heads . They are ri ght , i t  does! I ' ve a fai r knowl edge of recordi ng tape qual i ty and consi der 
that the ' Stri ngy' tape shoul d  be the best . In practi ce ,  i t  i s  not . Thi s wi l l  keep the pri ce 
down a bi t but i t  does mean you wi l l  hav� to c l ean frequentl y .  

You may thi nk I ' ve b e  1 aboured that poi nt t o  excess , but I haven ' t  real l y .  For i nstance , you 
have a good program as No . 1  on your ' Stri ngy ' . You want to erase the rest of the tape ready 
for a new program. Type @NEW2 . Thi s shoul d  NEW the remai nder of the Stnngy Fl oppy . If you 
have a d i rty head , thi s procedure may wel l ' NEW ' the whol e tape . Don ' t  get me wrong - I ' m not 
sayi ng the Stri ngy F l oppy i s  a bad buy , i t ' s  great , but be more carefu l . 

Another good habi t i s  to re- i n i t i al i ze the bootstrap each t i me you wi sh to use i t .  For i nstanc e ,  
after you have put 1 5  pl us··K i nto your memory and you want to "@SAVE" i t ,  g o  to the i ni ti al i zati on 
rout i ne fi rst ( System */12345 ) and then @SAVE your program . 

I have i ncl uded a short l i st of some of the programs I have c urrent l y  changed over to my ' Stri ngy 
Fl oppi es ' .  If  you have probl ems i n  convert i ng your favouri te program to the medi a ,  p l ease wri te 
to me - I ' l l  do my best to hel p ( not promi s i ng resul ts of cours e ,  but I can try! ) 

PROGRAM START LENGTH AUTO-START 
------

MONBUG 28672 4096 28672 
RSM 2 27648 4609 27648 
PENC I L  21897 5900 23649 
TR COPY 17152 1521 17152 
SARGON I I  18944 12196 20480 
FASTGAMMON 22272 4736 17232 
BARRI CADE 17232 2736 17232 
SAUCERS 20480 8192 20480 
I NVADE 17174 3244 17717 
MONBUG ( LOW ) 17280 4096 17280 
A . T . C .  17152 2617 17152 
FORMUL 17408 1098 17408 
L IFE  2 17664 582 17664 
M ICRO MUSI C  17152 1649 17152 
�1I CRO MOV I E  17152 2560 17152 
T-BUG 17280 1536 17280 
ZBUG 17280 6063 17280 
T-BUG ( HI GH )  29936 1295 29952 
BAS I C  I 28160 4607 28160 
BAS I C  I I I  16896 5572 16896 
CKRS 80 20480 10016 20480 
RENUM 31808 959 31820 
EDTASM 18056 5767 18056 
EDTASM PLUS 17280 12002 17280 
PYRAMI D  17152 15510 17152 
BMON 16 29248 3262 31641 MEM . SI ZE 29200 
LOADER 31796 0689 32051 
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PROGRAM START LENGTH AUTO-START 
---

PACKER 28060 4608 28060 MEM . S I ZE 28059 
FL I GHT S I MUL I 17136 l l  025 1 7 1 36 
FL I GHT S I MUL I I 1 7 1 36 1 1 025 1 71 36 
ADVENT ( COUNT ) 1 7 1 36 1 1 025 171 36 
ADVENT 1 7136 1 1 025 1 7 1 36 

- 0000000000 -

***** '80 USERS' GROUPS ***** 

The fo l l owi ng i s  a l i st of '80 Users' Groups . If you h ave a group that i s  not i nc l uded here , 
p 1 ease l et us know about i t  so that we can pub 1 i sh detai 1 s .  Owners of System '80s are we 1 come 
at al l the groups . 

** AUSTRAL I A  ** 

BRI SBANE : 

MELBOURNE : 

FRANKSTON : 
( V I C . ) 

GEELONG : 

DARW I N :  

ADELAI DE : 

CANBERRA : 

Contact : Mr . Lance Lawes , 
Tel : Home ( 07 ) 396 2998 

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

NORTHERN AND WESTERN SUBURBS 

Contact : Mr . D av i d  Coupe ( 03 ) 370 9590 
MEETI NGS : C . P . M .  Data Systems , 284 Uni on Road , Moonee Ponds . 

Al ternate Thursdays at 7 p . m .  

EASTERN SUBURBS 

Contact : Mr . John Fl etcher , 89 0677 bet . 9-4 .  
MEETI NGS : 4th  Wednesday of  the month at  7 p . m .  at  Ki ngswood Col l eg e ,  

355 Stati on St . Box Hi l l .  

PEN INSULAR GROUP 

Contact : M . G .  Thompson ( 03 ) 772  2674 
MEETI NGS : 2n� Tuesday of the month ( except J an . ) 

GEELONG COMPUTER CLUB 

Contact : The Geel ong Computer C l ub ,  P . O .  Box 6 ,  Gee l ong , Vi c .  3220 . 
MEET I NGS : 2nd Tuesday of the month at TYBAR Engi neeri ng , Hampton 

St . Newton . 

Contact : Tony Domi gan , P . O .  Box 39086 , Wi nnel l i e ,  N . T .  5789 . 

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

Contact : Bi l l  Cushi ng ,  1 0  Urambi Vi l l age , Kambah ACT . 2902 . 
( PH .  31 6399 ) . 

MEETI NGS : 3rd Thursday of each month at 7 . 30 p . m .  i n :  
Urambi Vi l l age Communi ty Centre , Crozi er C i rcui t ,  Kambah . 

** UN I TED K I NGDOM ** 

NEWCASTLE :  

** NEW ZEALAND ** 

AUCKLAND : 

N ati onal Users Group i n  U . K .  
Bri an Pai n ,  40 H i gh Street , Stoney Stratford , Mi l ton , Keynes . 

I nternati ona l  TRS-80 Level I User Group , 
Secretary : Mr . N .  Rushton , 1 23 Roughwood Dr . ,  Northwood , Ki rkby ,  

Merseysi de ,  L33 9UG . 

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

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

NZ Sol enoi d Co . Ltd . , 
28 Kal mi a Street , 
E l l ersl i e ,  Auckl and . 

- 0000000000 -
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***** I NPUT/OUTPUT ***** 

From: Ron Jorgensen , Vi c .  

Encl osed i s  a cheque for renewal of my subscri pti on to MI CR0-80 . When the time came , the dec i s i on 
to renew my subscri ption was not as easy to make as I woul d h ave i magi ned l ast year after readi ng 
my f i rst 4 or 5 i s sues ( begi nni ng wi th I s sue 6 ) . L ate l y ,  on readi ng my eagerly awai ted copy ,  
I h ave been a l i ttl e di sappoi nted that the excel l ent standard o f  those early i ssues h a s  not 
been enti rely uphel d .  

I real i se that yours i s  pri mari ly a software-ori ented magazi ne ( good ) and i ndeed , the Apri l 
and May 1 981  i s sues , to take exampl es ,  i nc l uded some i nteresti ng programs , but l acked el sewhere . 
The Apri l i ssue i nc l uded the usual  Market P l ace , Readers' Requests , Users' Group l i st ,  the Edi tori al  
and no 1 ess than s i x  revi ews . After the just as noti ceab 1 e l ack of them th i s  month , I hope 
that readers' revi ews wi 1 1  return i n  moderati on i n  I ssue 1 9 .  I agree that readers' revi ews 
are an i mportant new part of the magaz i ne , but some di screti on must be used i n  thei r se 1 ecti on . 
Revi ews of games coul d perhaps be shorter and more conc i se ,  whereas uti l i ti es that often warrant 
a more detai l ed treatment cou l d  be g i ven i t .  I l i ked the "tool k i t "  and " edi tor" revi ews . 

The Edi tor i a 1 i n  Apri l consi sted of only 1 topi c, whereas edi tori a 1 s of the past h ave i nc 1 uded 
many subjects and ti tb i ts of i nformati on on vari ed subj ects . We a l l l i ke to hear what i s  h appeni ng 
i n  the mi crocomputer i ndustry , espec i al ly  those of your readers who do not go to computer c l ub 
meeti ngs . There must be a mi 1 1  i on thi ngs that you at M I CR0-80 tal k about - what i s  h appeni ng 
at Fort Worth , Rydal mere or D i ck Smi th ; how i s  the PMC-80 and Vi deo Gen i e  di stri buted overseas ; 
ROM di fferences and many other thi ngs - so why not share these wi th us , your readers ? Certai nly  
the  o ld  rumour-mi l l  provoked much thought and  conversati on . If not i n  the Edi tori al , why not 
start a gossi p/i nformati on cal l ed " On l i ne"  or somethi ng ,  as i n  the busi ness computi ng secti on 
of the Mel bourne "Age" .  

Sad was the l oss of Peter Hartl ey, but more so the supposed demi se of " Better Bytes "  and h i s  
strai ghtforward , frothy styl e .  The vari ed i nformati on i n  " Better Bytes" was always wel come , 
rangi ng from programmi ng to cassette c are . "Better Bas i c "  i s  a great new add i ti on , and appears 
set to fi 1 1  the gap 1 eft by 11G .  T .  Bas i c " . Everyone knows now,  i f  not before , how to POKE out 
the BREAK key but there must be many more l i ttl e  tri cks invol ved wi th pok i ng around i n  that 
mystery-shrouded area l abe 1 1  ed " reserved " . So pl eas e ,  fe 1 1  as , te 1 1  us about 'em!! 

I h ave al ways thought that l etters were i mportant to any magaz i ne , espec i al l y  to one that has 
s ai d  it i s  very i nteracti ve . Where then , i s  I nput/Output? It  i s  al ways so very i nteresti ng 
to hear about other users' opi ni ons and prob l ems . 

F i nal l y ,  I woul d l i ke to s ay that I real l y  l i ked the comp l ete and obj ecti ve revi ew of Model 
3 - and the pi ctures were great . I nc i dental l y ,  how many of your readers have Mode 1 3' s? I s  
a survey possi bl e? 

I hope that my thoughts here h ave been of the form of constructi ve cri t i c i sm ,  and that they 
h elp to make M I CR0-80 bi gger and better than before , whi l e  sti l l  havi ng that " c l ub"  type feel 
to i t .  Inci dental l y ,  not pub 1 i shi  n g  the assemb 1 ed code for the 1 ower-case dri vers i s  not the 
way to keep that atmosphere . I sti l l  l ove your magazi ne , and hope I al ways wi l l .  Thank s .  

( Thank you for your hel pful comments , Ron , many of wh i ch have been echoed by a number of other 
readers . There are several reasons for the c h anges upon wh i ch you comment . Many were uni nten-
ti onal . The loss of Peter Hartl ey c aused a consi derabl e hol e i n  our " resi dent" edi tori al  staff 
whi ch we are stil l patchi ng up and , coup l ed wi th a des i re to experi ment i n  response to a number 
of readers' requests , we i nc 1 uded a number of reviews of software .  In retrospect , we shou 1 d 
h ave spread them out over several i ssues and perh aps edi ted some a l i ttl e more thoroug h l y .  

I nput/Output and so_me o f  the
. 

edi tor � al comments di sappeared temporari ly because of t h e  pres sure 
of work on the ed1 tor assoc1 a ted w1 th our move to new premi ses and the desi re to catch up on 
pub l i c ati on dat�s ,  whi c� i s  a cons�ant worry to us . I nc i dental l y ,  we h ave been answeri ng many 
more readers d1rectly 1n recent t1mes , a l though we sti l l  h ave a cons i derabl e bac k l og of mai l . 
By now , you wi l l  have seen the return of both these features . 

Photographs ( s i gh ) . We hel d up the pri nti ng of the March i ssue by a good week i n  a vai n attempt 
to obtai n some photographs of the Bathurst race to adorn our front cover . Di smal fai l ure -
so , consci ous of dead l i nes , we went to press wi th the ol d des i gn and h ave done so ever s i nc e ,  
unti l thi s i ssue . W e  wi l l  conti nue t h e  use o f  " screen dump s "  for i l l ustrati on a n d  t h e  occasi onal 
photographs of equi pment unti l we are at 1 ast publ i sh i ng the magazi ne i n  the month stated on 
i ts cover . Then we wi l l  h ave more time to chase photographs ,  etc . 

Ron ,  the reason we d i d  not pub 1 i sh the assemb 1 ed code for the l ower-case dri vers i s  that i t  
i s  not possi bl e to produce th i s  code i n  any way other than wi th an edi tor/assemb l er .  The code 
res i des i n  screen RAM and wou l d  be i nterfered wi th by the moni tor i tsel f .  We were certa i n l y  
not tryi ng t o  generate extra cash for MICR0-80 by se 1 1  i ng th� object code . I n  fact , the offer 
of the cassette for $5 . 00 was an afterthought when we rea 1 1  sed that not a 1 1  readers wau l  d be 
abl e to use the program because of a l ac k  of an edi tor/assemb l er .  
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Thank you for your cormnents ,  Ron ( and those readers who h ave made s i mi 1 ar cormnents ) .  I t  i s  
obv i ous that the formu 1 a we deve 1 oped i n  our fi rst 1 4  or so i ssues i s  the most acceptab 1 e to 
our readers and we wi l l  return substanti al l y  to that formula . - Ed . ) 

FRO�t : B . N .  Hal l - 49 Bast i c k  Street , Rosney ,  Tasman i a ,  701 8 .  

I was very i nterested t o  read the comments by Mr . A .  Smal l br i dge ( Dec . 80 ) regardi ng cassette 
l oadi ng of the System 80 . Having h ad sporadi c probl ems wi t h  mi ne and bel i ev i ng that l evel was 
the prob l em,  I l aunched i nto the modi ficati ons i nvol v i ng a LED and i nstal l ati on of an accessibl e  
l evel control pot . 

D i c k  Smi th's i nstructi ons tel l the user to adj ust the posi ti ve peaks of the recovered s i gnal  
to 3 vo 1 t s  and therei n 1 i es the rub . There i s  no way t h at t apes recorded on my machi ne ( and 
apparentl y  other System 80's ) wi l l  produce anythi ng l i ke the syrmnetri cal , almost s i ne wave , 
s i gnal that Dick's demonstrati on tape and one from M ICR0-80 wi l l  g i ve .  

I experimented wi th the erase head ( DC )  using n o  i nput and reversed i nput , demagnet i sed the 
heads and l ow pass fi l tered the i nput signal so that it approxi mated a 'good' output s i gnal , 
al l to no avai l .  The only waveform obtai nab l e at the output was vi o l ently assymetri cal \'Ji th  
a l arge excurs i on in  the  negati ve d i recti on and  a coup l e of  posi ti ve overshoot s . 

I n  desperati on I bui l t  up some el ectroni cs whi ch used the negat i ve excurs i ons as the tri gger 
to deri ve an output s i gnal from the recorder s i mi l ar to that appl ied i n  the record mode . Lo 
and behol d ,  no more l oadi ng prob l ems . 

The circui try is rel ati vely s i mp l e and uses a quad compar ator ( U4339 , two spare ) and a dual 
t i mer ( NE556 ) used as two one-shots . A b l ock di agram i s  attached . 

The fi rst comparator C l  produces an i nverted pul se trai n ( B )  t i med by the negat i ve excurs i on s  
o f  the s i gnal from t h e  recorder ( A ) . The fi rst one-shot f.l l  i s  tri ggered by the trai l i ng edge 
of ( B )  and produces a pos i ti ve goi ng pul se trai n ( C )  whose pul se durati on T, i s  about 1 20 mi cro­
seconds . The second one-shot i s  tri ggered by the trai 1 i ng edge of ( C )  and produces a simi 1 ar 
waveform ( D )  del ayed by T .  ( D )  i s  i nverted by comparator C2  whose output ( E )  i s  res i sti vely 
combi ned wi th ( C )  to produce ( F ) . 

The device is powered from the 80 • s i nterna 1 9v rai  1 and produces a s i gna 1 of about 5v p-p wi th  
which the 80  seems qu ite h appy .  

I wil l  b e  pl eased t o  supply further detai l s  t o  any i nterested reader . 
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( Th ank you very much for t h i s contri buti on , Mr . H al l . I f  you are i nundated wi th  requests for 
detai l ed ci rcui t di agrams and fi tting i nstructi ons , perhaps you mi ght l i ke to prepare a deta i l ed 
arti c l e  for us to publ ish - Ed . )  
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***** MARKET PLACE ***** 

Market P l ace i s  avai l ab l e  to any reader who h as hardware to di spose of . An entry costs noth i ng 
- you pay MI CR0-80 $5 . 00 or 5% commi ssi on ,  whi chever i s  the greater - up to a maxi mum of $30 , 
after the goods are sol d .  The commi ssi on i s  cal cul ated o n  your adverti sed pri ce . 

KTM-2 KEYBOARD UN I T  i n  good order 

AX ION SER IAL THERMAL PR I NTER wi th 
8 rol l s  of paper and TRS-232 i nterface 

SYSTEM-80 LEVEL I I  l 6K MEMORY , GAMES 
CASSETTES , BOOKS AND MANUALS , brand new 

SYSTEM-80 L2/1 6K wi th ful l documentat i on ,  
approx . 40 bl ank cassettes ( data ) , books , 
magazi nes , and programs ( most l y  games ) 
i ncl udi ng EDTASM PLUS and Adventure No . 9 .  

TRS-80 MODEL 1 Level I I  4K excel l ent 
condi t i on ,  Catal ogue pri ce $879 . Sel l 
wi th  manual s and programs 

Radi o Shack QU I CK PRI NTER : 1 50 LPM on 4 . 7511 
wi de al umi ni sed paper . Software sel ectabl e 
80 , 40 or 20 c haracters per l i ne .  Upper­
c ase wi th ful l descenders .  Automat i c  
underl i n i ng .  Sel dom used and i n  excel l ent 
worki ng order . Catal ogue pri ce $699 . Wi l l  
sel l for : 

SYSTEM-80 L2/1 6K wi th  over $1 00 i n  programs , 
i nc l udi ng BMON , RPN Cal c .  Sargon 3 . 5  Chess , 
Space I nvaders , 70 Maths/Fi nance Programs . 

$235 . 00 

********** 

$400 . 00 

********** 

$680 . CO 

********** 

$720 . 00 o . n . o .  

********** 

$750 . 00 

********** 

$400 . 00 

********** 

Excel l ent condi t i on $680 . 00 

SERIAL PRINTER I NTERFACE 

SYSTEM-80 Level 2 1 6K wi th i nput l evel 
ind i c ator , ri ght arrow and cl ear keys , 
I/P changeover switch pl us Emerson cas sette 
recorder for external i nput , pl us 1 211 B&W 
T . V .  moni tor wi th vi deo I / P  conversi on , 
pl us 1 3  month s  of MI CR0-80 i s sues and 
cassettes , pl us 1 0  Scotch computer 
cassettes 

Tandy QU I CK PR I NTER 1 1 .  1 20 LPM Upper/Lower 
case on 2-3/811 al umi ni sed paper . As new and 

$ 40 . 00 

********** 

$700 . 00 the l ot 

********** 

4 rol l s  of paper i nc l uded $200 . 00 

I NTERFACE to sui t System-80 $ 40 . 00 

TEXAS I NSTRUMENTS T : 59 Cal cul ator and 
PCl OOC Thermal pri nter . The cal cul ator 
has a card reader , 960 program steps and up 
to 1 00 memori es . I h ave 2 extra pl ug i n  
modu l es ( each with about 22 programs ) and 
some other software fnr it ·�nn nn 

Mr . A . R .  Hal l ,  
c/o Post Offi ce ,  
Southbrook , Ql d .  4352 . 

Mr . T. Domi gan , 
P . O .  Box 390986 
Wi nne l l i e ,  N . T .  5789 . 

Mr . M .  Gosbee 
Ph . ( 02 )  88-4468 

Mr . R. G l ucz , 
1 / 1 707 Dandenong Rd . 
Oak l ei gh ,  Vi c .  31 66 
Ph . ( 03 )  543 3302 A . H .  

James Gri gg . 
Ph . ( 052 ) 78 5056 

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

G .  Hobbes , 
42 Nareen Pde . 
NARABEEN , N . S . W .  2 1 01 . 
Ph . ( 02 )  9 1 3 2264 . 

Mr . B .  Cameron , 
1 5  George Street . 
PENNANT H I LLS , 
N . S . W .  2 1 20 .  

Denni s Barei s 
286 Lennox Street , 
MARYBOROUGH . QL D .  4650 
Ph . ( 07 1 ) 22 1699 
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***** US I NG TRS-80 SOUND PROGRAMS ON A SYSTEM 80 - by G . F .  Puk a l li s  ***** 

As an owner of a System 80 machi ne and i n  pos sessi on of some system programs wri tten for the 
TRS-80 , I had to do somethi ng about outputi ng the very fancy sound routi nes associ a ted wi th 
these programs . 

One way of course i s  to al ter the software and , i ndeed , thi s i s  what I commenced doi ng unt i l  
I deci ded that I woul d take t h e  easy way out and att ack the exerci se from t h e  hardware angl e .  

Si nce the System 80 requi res b i t  2 o f  port "FF" to b e  set , ( i . e .  B2=l ) ,  ·each time output data 
i s  fed to port FF to al l ow the data path through re 1 ay 2 contacts , I dec i ded that the s i mpl est 
approach waul d be to 11dri ve . .  re 1 ay 2 o n  permanent l y  after 1 oadi ng the program . 

To effect thi s operati on a s l i dP swi tch was mounted i n  the vi ci n i ty of the tape counter and 
connected i nto ci rcui t as shown i n  FI G . l . 

The wi ri ng of the s l i de swi tch and di ode i s  fai rl y  s i mpl e ,  but some care has to be taken i f  
t h e  penc i l  sol deri ng i ron i s  too l arge . 

The anode of the A 14P di ode i s  sol de red to the anode of D9 and the  hookup cab 1 e taken from the 
cathode to a si de of a set of N/0 contac t s  of "SWS .. . 

The other s i de of thi s contact can be taken to ground on the emi tter of Q6 . 

The phys i c a l  l ayout of the i nterface PC board i s  avai l ab l e  i n  the System 80 Techni cal  Manual 
Issue No. 1. November 1980 . 

At the t i me of wri ti ng these notes , the second N/C contact of SWS h ad not yet been wi red i n  
as drawn , but I thi nk i t  wou l d  b e  a wise move to do s o  a s  there may b e  some danger i n  both rel ays 
be i ng energi zed at any one t i me .  

u9 

240 

+9V 

.II REL2 

NEW S L I OE � \J I'T tH 
AND DtODE 

I 
I 

L-�--�----------------�---::�-----JL� 
D7 I 

\l REL � 

+.9V I 

FIG 1 

I 
I 

As easi l y  seen from F I G . l  the second cont act of SWS s i m(:'l y opens the +9V rai l to rel ay 1 when 
actuated . 

The above a l terat i on was overall a very s i mpl e i n stal l ati on and wi l l  a l l ow fu l l  sound from the 

System 80 when runni ng programs wri tten for the TRS-80 without any software modif i c at i on .  

- 0000000000 -
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***** READERs • REQUESTS ***** 

Thi s  col umn i s  a regul ar feature of M I CRO-SO . I n  i t, we l i st al l those arti cl es, programs, 
etc . requested by our readers . We i nvi te contri buti ons from readers to sati sfy these requests 
and wi l l , of course, pay a publ i cati on fee for al l arti c l es, p!"ograms etc . pri nted . As a gui de, 
we wi l l  pay a mi n i mum pub l i cati on fee of $ 1 0  for any arti c l e  or revi ew publ i shed . I n  the case 
of software revi ews, we wi 1 1  a im  to pay i n  accordance wi th the va 1 ue of the program, up to a 
maxi mum of $25 . So, i f  you wri te a good revi ew whi ch we pub l i sh and the usual sel l i ng pri ce 
of the program in Austral i a  is $1 9 . 95, then we woul d pay you $20 . I n  that way, the successful 
revi ewer wi 1 1  get the program he revi ews, free . ( Make sure you i nc 1 ude the se 1 1  i ng pri ce i n  
your revi ew) . Unfortunatel y, we cannot afford that policy on hardware ( ! )  so we wi l l  pay i n  
accordance wi th the meri ts of the rev i ew - general l y  of the order of $25 . Subm i ssi on of a rev i ew 
for pub 1 i cati on automati cal l y  means that you are prepared to accept the fi gure we dec i de to 
pay you and no correspondence wi 1 1  be entered i nto . Payment wi 1 1  be made wi thi n 30 days of 
pub l i cati on . 

** ARTI CLES ** 

* 

* 

Fi l e  handl i ng on the •so 
Descri pti on of the functi ons performed by the Expansi on I nterface 
Revi ews of • so compati b l e  pri nters 
Revi ews of commerci al l y  avai l ab l e  software ( i nc l uii ng that produced by us! ) 
Revi ews of commerc i al l y  avai l ab l e  h ardware 
A master i ndex to the appropri ate secti ons i n  the Tandy Manual s i n  Level I, Level I I , DOS etc . 
Comparati ve revi ews of di sk dri ves 
How to convert a Level I program to Level I I  
A si mp l e gui de to usi ng Level I Arrays 
An expl anati on of how to make ful l use of USR, PEEK and POKE statements 
Di scussi on of the vari ous el ectri c fi e 1 ds produced by the keyboard, tape recorder, mon i tor 
di sk'dri ves etc . ,  how to measure them, how i mportant they are and how to combat them 

** SOFTltJARE ** 

* 

* 

* 

A m . l .  program to enab l e  the break key to work l i ke RESET when usi ng an expansi on i nterface 
Stock market program 
Horse rac i ng system 
1 1Fi l es11 program modi fi ed for 4SK system 
Morse code decoder 
Sub-routi ne Forum 
A new STAR-TREK game 
Conversati onal programs ( l i ke El i z a )  
3 D  programs ( such as a maze seen from the i ns i de )  
Program t o  scrol l a Level I I  l i sti ng, one l i ne at a ti me 
Modi fi cati on to SCR I P S I T  wh i ch wi l l  enab l e  i t  to output to the SYSTEM SO pri nter port 
Doubl e  Prec i si on Tri g, Log and Exponenti al  machi ne l anguage routi nes 
Programs of ph armaceuti cal  i nterest such as Pharmacoki neti cs, Pati ent Medi cati on Records, 
Drug i nformati on servi ces etc . 

** HARDWARE ** 

I nterfaci ng the • so to external  hardware 
Revi ew on the performance of l i ne fi l ters 
Rea l  Ti me c l ock 

* Radi o Tel etype/Morse i nterfac i ng 
RF I ( Radi o Frequency I nterference ) suppressi on 
I nterface for a Tel etype pri nter 

NOTE : An * denotes that we al ready h ave some sui tab l e  materi al on hand for th i s  topi c .  

- 0000000000 -

***** SOFTWARE SECT I ON ***** 

***** BREAKOUT L I /4K ( C )  W .  SKUZA ***** 

Breakout i s  a mad cross between ten n i s, squash and a demo 1 i t  i on crew . The i de a i s  to h i t a 
ba 1 1  towards a seri es of wa 1 1  s, knoc k i ng as many h o l es i n  them as possi b 1 e .  Poi nts earned are 
shown under each wal l .  You control the bat at the l eft of the screen whi ch you can move up 
and down . I f you fai l to h i t  a bal l then the next bal l i s  p l ayed . 

You h ave 5 bal l s  before the end of the game . I f  requi red, you may save your h i gh score to tape 
usi ng the i nbui l t rout i ne so that next ti me the game i s  p 1 ayed the previ ous h i gh score can be 
l oaded back i n .  The h i gh score is di spl ayed on the screen . I f  you manage to c l ear the board 
a new set of wal l s  i s  drawn and p l ay conti nues unt i l the 5 b a l l s  h ave been used . 
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1 0  L=O : M=O 
20 ! . "ENTER A NUMBER < 1 0 - 1 000 > " ; D 
30 I F < D< 1 0 > +<D > 1 000 > T . 20 
40 F . E= 1 TOD : H=R . <O > : N . E  
50 I =58 : J=59 : N=-23 . 6 : 0=0 : P=O : Q=O : R=O : S=O 
60 I .  "DO YOU WANT I NSTRUCT I ONS ( 1 =YES, 2=NO > " ;  U: I FU= 1 G .  1 1 00 
70 I FU< >2T . 60 
75 I FU=2G . 1 2 1 0  
8 0  N=O : C . : F . Z =4T0 1 27 : S . < Z , 5 > : S . < Z , 34 > : N . Z  
90 F . Z =5T034 : S . < 1 27, Z > : N . Z  
1 00 P . T . <2 1 > , "�� > BREAKOUT < JJ 
1 1 0 F . Z=6T033 : F . A=60T0 1 02S . 6 : S .  <A , Z > : N . A : N . Z 
1 20 F . Z = 1 T08 : P . A . 3 * Z +794 , Z : N . Z 
1 30 s. ( 7' 43 ) : s. ( 1 0 ,  43 ) 
1 50 S=S+ 1 : I FS=6T . 850 
1 60 P . A . 9 1 9 , "BALL" ; S ; A . 833,"H I GH SCORE" ; O ; A . 88 1 , "SCORE" ; P  
1 70 F . Y=LTOM : R .  <3,Y > : N . Y : L= 1 7 : M=22 
1 80 F . Y=LTOM : S . < 3 , Y > : N . Y  
1 90 F . Z = 1 TOR . < 2000 > : N . Z : I =58 : J =59 : Y=R . < 27 ) +6 : K=3 : N=O 
200 P . A . 900, : K=-K : R=O 
2 1 0  R. < I , Y > : R . < J , Y > : I FY< =7GOS . 750 
220 I FY >=33GOS . 780 
230 Y=Y+N : I = I +K : J=J+K : I FJ= 1 25K=-K : R= 1  
240 I F I =4T . 600 
250 S. < I , Y> : S .  C J,Y > : I FP .  < 7 , 43 > =0GOS . 500 
260 I FP .  C 1 0 , 43 > =0GOS . 530 
270 I FP . < J + 1 , Y > =OT . 2 1 0  
300 F . A=60T0 1 02S . 6 : I FP .  ( J + 1 , Y > =P . < A , Y > T . 400 
3 1 0  N . A  
320 6 . 2 1 0  
:360 I .  #A$ , B$ , 0 
370 P . "TH I S  H I GH SCORE OF" ; O ; "WAS SET BY " ; A$ ; "  ON " ; B$ 
380 F . Z = 1 T0 1 500 : N . Z : Q= 1 : RET . 
400 R .  < J + 1 , Y> : P=P+ < J -53 ) / 6 : I F I . C P / 1 008 ) =P / 1 008S=S- 1 : G . 80 
4 1 0  K=-6 : P . A . 88 1 , "SCORE" ; P ; A . 900 , : I FR= 1 K=6 
420 R=O : G . 2 1 0  
500 I FL<3RET . 
5 1 0  P . A . 900 , : S . < 7 , 43 > : R . < 3 , M > : R . <3 , M- 1 > : L=L-2 : M=M-2 
520 S. C 3 ,  L+ 1 >:: S. < 3 ,  L ) : RET . 
530 I FM >37RET .. 
540 P . A . 900, : S .  C 1 0 , 43> : R . C 3 , L+ 1 > : R .  <3,L > : L=L+2 : M=M+2 
550 S. <3 , M- 1 > :  S. < 3 ,  M> : RET . 
600 K=-6 
6 1 0  I FP .  C I - 1 , Y > =OT . 1 50 
620 I FL= I . <Y+ . 5 > N=-2 * R· <O > 
630 I FL+ 1 = I . <Y+ . 5 ) N=- 1 . 5�R . C O> 
640 I FL+2= I . <Y+ . 5 > N=R . ( 0)- . 65 
650 I FL+3= I . <Y+ . 5 > N=R . <0 > - . 35 
660 I FL+4= I .  <Y+ . 5>N= 1 . 5*R· <O> 
670 I FL+5= I . <Y+ . 5 ) N=2*R· �0 ) 
680 I FA . <N>< 1 T . 200 
690 I FN<ON=- 1 : 8 . 200 
700 I FN >ON= 1 ::G . 200 
750 I FN<OT . 770 
760 RET . 
770 Y=6 : N=-N : RET . 
780 I FN >OT . 800 
790 RET . 
800 Y=34 : N=-N : RET . 
850 P . : P . : P . : P . : P . : I FQ=OT . 950 
860 I FP >OT . 900 
870 P . T .  C 25 > , "GOOD TRY � � � 
880 P . T . < 5 > , "BUT YOU HAVEN � T  BEATEN THE PREV I OUS RECORD 
890 P . T. ( 5 ) , "0F" ; O ; " . BETTER LUCK NEX T  T I ME" : G . 1 000 
900 P . T .  C 25 > , "WELL DONE �! � 
9 1 0  P . T . <8 > , "YOU HAVE J UST SET A NEW H I GH SCORE OF" ; P  
920 P . T .  <8 > , " , BEAT I NG THE PREV I OUS H I GH SCORE BY" ; P-0 
950 Q=Q+ 1 : 0=P 
1 000 P=O : L= 1 7 : M=22 : P . T .  C 13 > , : I N . "TRY AGA I N  < l =YES , 2=NO>" ; U  
1 0 1 0  S=O : I FU= 1 T . 80 
1 020 I FU=2T . 1 040 
1 030 8 . 1 000 
1 040 P . :: I .  "DO YOU W I SH TO SAVE H I GH SCORE < l =YES , 2=NO > " ; U 
1 050 I FU=2T . 1 250 
1 060 I FU< > 1 T . 1 04 0  
1070 P . "PREPARE TAPE A N D  S E T  RECORDER TO RECORD MODE 

PAGE 1 5  
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1 080 I .  " ENTER NAME AND DATE ( I E J OE BLOW , 18 / 9 /  1 980 ) " ; A$ ,  B$ 
1 090 P . #A$ ; " , " ; B$ ; " , " ; 0 : G . 1 250 
1 1 00 C . : P .  T .  < 2 1 ) ,  , _,, __ ,_ > BREAKOUT < J J 
1 1 1 0 P . : P . " TH I S  P ROGRAM ATTEMPTS TO S I MULATE THE POPULAR ARCADE GAM E . 

1 1 20 P . " THE I DEA I S  TO SCORE AS MANY PO I NTS AS P OSS I BL E  BY H I TT I NG A 
1 1 30 P . " BALL TOWARDS A SER I ES OF WALLS AND KNOCK I NG THEM OUT . PO I NTS 

1 1 40 P . " EARNED ARE SHOWN UNDERNETH EACH WALL . YOU CONTROL A BAT , WH I CH 
1 1 50 P . " MOVES UP < PRESS J > , OR DOWN < PRESS SPACE BAR > .  I F  YOU FA I L  
1 1 60 P . " TO H I T  THE BALL , THE NE X T  BALL I S  PLAYED . YOU HAVE 5 BALL S . 
1 1 70 P . " YOU MAY SAVE YOUR H I GH SCORE TO TAPE BEFORE TURN I NG THE " 80 
1 180 P . " OFF I F  YOU W I SH .  TH I S  CAN THEN BE LOADED I N  AGA I N  WHEN YOU 
1 1 90 P . " NE X T  PLAY . H I GH SCORE AND PROGRESS I VE SCORE ARE D I SPLAYED . " 
1 1 95 P . " I F YOU MANAGE TO CLEAR THE BOARD A NEW SET OF WAL LS I S  DRAWN 
1 1 97 P . " AND PLAY CONT I NUES UNT I L  5 BALLS HAVE BEEN COMPLETED a "  
1 200 P . T .  ( 1 5 > , : I . " PRESS ENTER " ; A$ 

1 2 1 0  I . " DO YOU W I SH TO LOAD DATA < 1 =YES � 2=NO ) " ; U ::: I F U=2 T . 80 
1 220 I FU< > 1 T . t 2 1 0  
1 230 P .  " PREPARE DATA TAPE " ::  F .  Z -= 1  T0 1 500 : N .  Z :  GOS . 360 
1 240 G . 80 
1 250 E .  

***** I NTERCEPT L I /4K ( C )  M .  B I NET ***** 
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Thi s i s  a game of ski 1 1  and cunni ng .  The object of the game i s  t o  i ntercept as many targets 
as possi b 1 e .  To do thi s ,  you contro 1 a movi ng dotted 1 i ne wi th the 1 eft and ri ght arrow keys . 
Pressi ng the ri ght arrow causes the l i ne to change di recti on 90 degrees c l ockwi se ,  whi l e  pressi ng 
the l eft arrow causes the l i ne to c hange di recti on 90 degrees ant i -cl ockwi se .  Targets i n  the 
form of whi te b 1 ocks wi 1 1  appear on the screen i n  a nmdom fash i on .  You must intercept these 
targets before they di sappear . If you succeed , you wi 1 1  recei ve a score between 30 and 1 00 .  
However , i f  you run i nto yourse 1 f o r  the wa 1 1  you wi l l  1 ose a l i ne .  You h ave 5 1 i nes t o  start 
wi th . 

1 0  REM PROGRAM BY MARLON B I NE T  
2 0  R E M  WR I TTEN SOME T I ME I N  AUGUST 1 980 
:3o c .  : v= 1 ::: N=O : P .  " WELCOME TO I NTERCEP T "  : I N .  " DO vou WANT THE RULES " ; Q 
40 C . : H=O : A=2 : B=O : P . A . 896 ; ::: I FQ= 1 GOS a 1 000 

50 F .  I =OTO 1 27 :  S .  ( I ,  1 ) : S .  ( I ,  2 )  : S .  ( I ,  39 ) : S .  < I ,  40 ) : N .  I :  F .  I =3T038 
60 S .  ( 0 ,  I ) : S .  ( 1 , I ) � S .  ( 1 26 ,  I ) : S .  < 1 27 ,  I ) : N .  I : S=O : N=5 : C=O ::: GOS . 2000 
70 F .  I = 1  T020+R . ( 9 ) :: X .::::R .  0 1 5 )  +6 : Y=R . ( 30 )  + 6 :  S .  ( X ,  Y ) : F .  J = l T099 :: N .  J :  R .  ( X �  Y )  
80 N . I :: S . < X , Y > : GOS . 3000 
90 X = X +A :: Y=Y+B : I F C A .  < X -D-4 > < 5 > * < A .  < Y-E > < 2 > * < C< >O > GOS . 8000 
95 I FP .  < X , Y ) G . 4000 
1 00 S .  < X , Y > : I FP .  < 2 , 47 ) =0805 . 5000 
1 1 0 I F ( C=O > * < R .  ( 1 0 > = 1 ) T . GOS . 6000 
1 20 I FC= 1 T . C=O : GOS . 7000 
1 30 I FC > l T . C=C- 1 
1 40 8 . 90 
1 000 C . : P . " WELCOME TO I NTERCEP T . A  GAME OF SK I LL AND CUNN I NG • 

1 0 1 0  P . " THE OBJ ECT OF THE GAME I S  TO I NTERCEPT AS MANY TARGETS " 
1 020 P . " AS POSS I BLE . TO DO TH I S  YOU CONTROL A MOV I NG DOTTED L I NE "  
1 o:3o P .  11 W I TH THE LEFT AND R I GHT ARROW KEYS . PRESS I NG THE R I GHT ARROW " 
1 040 P . 11 CAUSES THE L I NE TO CHANGE COURSE 90 DEGREES CLOCI<W I SE . " 
1 050 P . 11 S I M I LARLY PRESS I NG THE LEFT ARROW CAUSES THE L I NE TO 11 
1 060 P . 1 1 CHANGE COURSE 90 DEGREES ANT I -CLOCKW I SE . " 
1 070 P . 11 FROM T I ME TO T I ME TARGETS < I N THE FORM OF WH I TE BARS > " 
1 080 P . 11 W I LL APPEAR ON THE SCREEN . YOU MUST I NTERCEPT THESE TARGETS " 
1 090 P . " BEFORE THEY D I SSAPPEAR . I F  YOU I NTERCEPT A TARGE T , A "  
1 1 00 P . " VALUE W I LL B E  ADDED TO YOUR SCORE BETWEEN - 30 AND 1 00 . " 
1 1 1 0 P . 11 I F  HOWEVER THE L I NE H I TS I TSELF OR THE SURROUND I NG WALL " 
1 1 20 P . 11 I T W I LL BE DESTROYED . YOU HAVE 5 L I NES TO GA I N  AS MANY PO I NT S "  
1 1 30 P . " AS POSS I BLE . G 0 0 D L U C K  � � ! 11 
1 1 40 I N . " TYPE ENTER TO PLAY " ; A$ : C . : P . A . 896 ; : RET . 
2000 P . A . 900 ; " YOUR SCORE : 11 ; S ; A . 9 1 9 ; " L I NES LEFT :: 11 ; N ; AT94 3 ; " H I GH SCORE 11 ; H  
2 0 1 0  RET , 
3000 P . A . 96 1 ; : F . I =OT05 : S . C I , 4 7 ) : N . I : RET . 
4000 N=N- 1 : GOS . 2000 : I FN=OG . 1 0000 
40 1 0  F . I =65T0769S . 64 
4020 P . A . I ; " 
4030 P . 11 " ; : N . I : GOS . 3000 : G . 70 
5000 I FP .  C 1 , 47 > I =B : B=A : A= - I : GOS . 3000 : RET . 
50 1 0  I =B : B=-A : A= I : GOS . 3000 : RET .  
6000 F=R . C 1 1 4 ) + 1 : G=R . < 36 ) +2 : F . I =F TOF+8 : I FP .  < I , G > C=O : RET . 
60 1 0  N . I : F . I =F TOF+B : S .  < I , G > : N . I : C=30+R . C l O > : D=F : E=G : RET . 

.. . ' 



Ml R 80 PR DUCTS 

D O N 'T B E  H E L D  BACK BY  AN 
ANT I QUAT E D  D IS K  O PE R AT I N G  SYSTEM 

MOVE U P TO 
N EWDOS 80 $149 incl . p&p 
N EWDOS 80 is  a compl etely new D OS for the T R S -80 
SYST E M  80. It  is we l l -documented, bug free and 
i ncreases the power of you r  system many times over .  I t  
is u pwa rd compat ib le  with TRS DOS AN D N EWDOS ( ie 
T R SD OS and N EWDOS+ programs wi l l  run on 
N EWDOS 80 but t he reverse is not necessa ri l y  so) . 

These a re just a few of the m any new featu res offered 
by N EWDOS 80 . 
* N ew B AS I C  commands that support variable record 

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

from 18 to 96.  Use 35, 40, 7 7  or 80 track 5� inch 
mi n i  d isk dr ives, 8 i nch d isk  dr ives O R  A N Y  COM­
B I N AT I O N .  

* A n  opti onal secu rity boot-up for BAS I C  or mach i ne 
code appl ication programs.  User never sees "DOS­
R E A D Y "  or  " R EADY" and i s  u nab le to "B R EAK",  
c lear  screen or  issue any d i rect BAS I C  statements, 
incl ud ing " L I ST". 

* N ew editing commands that a l l ow p rogram l i nes to 
be del eted from one l ocat ion and m oved to another 
or to a l l ow the dup l ication of a p rogram l i ne with 
t he deletion of the or ig ina l .  

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

* Create powerful cha i n  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 ltaneousl y .  

* M I N I DOS - stri k ing t h e  D ,  F and G keys s i m u l ­
taneous ly ca l ls 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 l udes Su perzap 3 .0 wh ich enables y o u  t o  d isp lay/ 
pr i nt/mod ify any byte in memory or on d i s k .  

* A lso i ncl udes t h e  fol l owing u ti l it ies : 
- D isk Ed itor/Assem bler  
- D i sassembler  (Z80 m ach ine code) 
- LM offset - a l l ows transfers of any system tape 

to D i sk fi le  - automatica l l y  re located . 
- L EV E L  I - Lets you convert you r computer  back 

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

dis k .  
- D I R C H E C K - Tests d isk d irectories for errors 

and l ists them. 
- ASPO O L  - An automatic spooler  which routes a 

disk fi le  to the pri nter wh i lst the computer con­
t i nues to operate on other  p rogra m s .  

- LCDV R - a  l ower case drives wh ich displ ay lower 
case on the screen i f  you have fitted a s imp le  l ower 
case modificat ion . 

D ISK D R I V E  USE RS 
E l iM INAT E  C R C  E R R O RS 

A N D  
T RAC K L O C K E D  O UT M ESSAG ES  

F IT A P E R C O M  DATA SEPA RATO 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 disk­
contro l l er c i rc u itry, despite the I .  C .  manufactu rer's 
recomme ndations to do so. The resu l t  is that many 
d isk  d rive owners suffe r a l ot of D is k  1 /0 errors. The 
a nswer is a data separator. This u n it fits i ns ide you r 
e xpansion i nterface . It is suppl ied w ith fu l l  i nstructions 
and i s  a m ust for the serious d is k  user. 
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MPI D ISK D R IVES 
H I G H E R  P E R F O RMANC E - L OW E R  P R I C E  

M P I  i s  the second l a rgest manufactu rer o f  d isk  dr ives in 
the worl d .  MPI  d ri ves use the same form of head 
contro l as 8" d ri ves and consequent ly ,  they h ave the 
fastest track-to-track access ti me ava i lab le  - 5msec! A l l  
M P I  dr ives are capable  o f  s ingle or dou ble-density 
operatio n .  Double-density operation req u i res the i n sta l ­
l at ion o f  a P E  R C O M  dou bler  board in the expansion 
i nterface . 

As wel l as si ng le  h ead drives, M P I  a lso ma kes d ua l ­
h ead d ri ves. A d u a l -hea d  dr ive is a l most as versati l e  a s  
two s ing le-h ead dr ives but i s  much cheaper.  

Our M P I  d rives a re suppl i ed ba re or i n  a metal cabi net 
- set up to operate with you r TRS-80 or SYSTE M  80 . 
A l l  d rives are so l d  with a 90 day wa rranty and service is 
ava i lab le  through M I C R 0-80 P R O D UCTS .  
MPI  85 1 40 Trac k Single Head D rive . . . . . . only $339 
MPI 852 40 Track D ouble Head D rive . . . . . only $449 

Prices are for bare dri ves and incl ude p&p. Add $ 1 0 .00 
per dr ive for a cabi net and $60 .00 for a powe r supply 
to su it two drives . 40 trac k dr ives a re enti rely compa­
tible with 3 5  trac k dr ives. A 40 track D OS such as 
N EWDOS 80 i s  necessa ry to uti l i se the extra 5 tracks . 

O V E R  800 K I L O B YT ES O N  O N E  D IS KETT E !  
W I T H  MP I  80  T RACK D R IV ES . 

M P I  80 track dr ives are now avai lab le .  The B 9 1  80 
track s ing le-head dr ive stores 204 K i l obytes of for­
matted data on one side of a 5� inch d iskette in s ing le­
density mode.  I n  dou ble-density mode it stores 408 
K i l obytes and l oads/saves data twice as  q u ick ly .  

The B92 80 track dua l -head d rive stores 204 K i lobytes 
of formatted data on E AC H  s ide of a 5� i nch d is kette 
in s ing le-density mode . That's 408 K i l obytes per 
d iskette.  I n  doub le-density mode,  the B92 stores a 
mammoth 408 K i l obytes per side or 8 1 6 K i lobytes of 
formatted data per diskette. With two B92's and a 
P E R CO M  dou b l e ,  you cou l d  have over  1 .6 Megabytes 
of on l i ne  storage for your T RS-80 for less than $ 1 500 ! !  
MPI B91  80 Trac k Single H ead D rive . . . . . .  only $499 
MPI  B92 80 Track D ual Head Drive . . . . . .  only $599 

Prices a re for bare d rives a nd incl ude p&p. Add $1 0 .00 
per dr ive for a cabinet and $60.00 for a power supply 
to suit two d ri ves . Note : 80 track d ri ves wi l l  not read 
d iskettes written on a 35 or 40 track d rive . I f  d rives 
w ith d i fferent track counts a re to be operated on the 
same system , N EWDOS 80 m u st be used . 

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

3M's D IS K  D R I V E  H EAD  C L EAN I N G  D ISKETTES 
$30.20 incl . p&p. 

D i s k  d ri ves a re expensive and so a re d iskettes . As with 
any magnetic record ing device ,  a disk d rive works 
better a nd l asts l onger i f  the head i s  c leaned regu l ar ly .  
I n  the  past ,  the p roblem h as been,  h ow do you c lean 
the h ead without p u l l ing  the  mechan ism a part a nd ru n­
n in g  the r isk of damag i n g  del icate parts.  3 M 's have 
come to our rescue with SCOTCH B RA N D ,  non­
abrasi ve ,  head c l ean ing  d i skettes which thoroughly 
clean the head i n  seconds. The clean i ng action i s  less 
abrasive than an ord i n a ry d is kette and no res idue i s  
left behi nd .  Each k it conta i n s :  

- 2 h ead c lean i ng diskettes 
- 1 bott le  of c l ean ing  f lu id  
- 1 bottle d ispenser cap 

PLEASE USE ORDER FORM ON PAGE 36 
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USE TAN D Y  PER IPHE RALS O N  YO U R  SYSTEM-80 
V IA  

SYSPAN D-80 - $1 1 9  incl .  p&p 
The SYSTE M-80 hardwa re is not compat ib le  with the 
T RS-80 i n  two i mp ortant a reas . The pri nter port is 
addressed d ifferently and the expansion bus is entirely 
d i fferent .  Th is means that SYSTE M -80 owners a re 
den ied the wealth of economica l ,  h igh  performance 
peri phera ls wh ich have been deve loped for the TRS-80. 
U nt i l  now, that is. M I C R 0-80 has deve l oped the 
SYSPAN D-80 ada ptor to overcome this problem ... A 
comp l ete ly self-conta ined u n it i n  a sma l l  cabi net wh ich 
matches the colou r scheme of you r  computer, it con ­
nects to the 50-way expansion part on the rear of you r 
SYST E M  80 and generates the F U L L  Tandy 40 way 
bus as wel l  as provi ding 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 
Research expansion interface or any other desi rabl e 
peripherals designed to i nterface to the T R S-80 expan­
sion port .  Make your SYST E M  80 hardwa re compati ble 
with the T RS-80 via SYSPA N 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 m uch i mp roved editor-assemb l e r  a n d  debug/mon itor 
for L2/ 1 6K T RS-80 or SYSTE M  80 . Assemb l es d i rectly 
i nto memory, supports macros and cond itiona l assem­
bly,  incl u des new comma nds-su bstitute , move,  copy 
and extend . 

lEVE l I l l  BAS I C  $5 9 .95  p lus $1 .20  p&p 
Loads on top of Level I I  BAS I C  and gi ves advanced 
g ra phics, automatic re numbering,  s ing le  stro ke i nstruc­
tions (sh ift-key entries) keyboa rd debou nce , suitab le  
for  L2/1 6 K  and u p  ( Not D isk BAS I C) 

ADVENT U R E  O N  D ISK  $35.95 p lus $1 .20 p&p 
Th is  is the orig ina l  A D V E N T U R E  game adapted for 
the T RS-80 . The game fi l l s  an enti re d iskette .  E nd less 
variety and cha l l e nge as you seek to rise to the l evel  of 
G ra nd M aster .  U nti l you gain ski l l , there are whole 
a reas of the cave that you can not enter .  ( R equires 32K 
One D i sk ) 

BAS IC  COMP I L E R  $2 0 8  plus $2 .00  p&p 
N ew improved version , the B as ic Compi le r  converts 
D i sk BAS I C  programs to mach ine code, a utomatica l l y .  
A compi l ed program runs,  on average , 3-1 0 ti mes faster 
than the origi nal  BAS I C  program and i s  m uch more 
d ifficu lt to pi rate. 

M I CR0 -80's 1 6K M E MO R Y  E XPANS I O N  K IT  
HAS BEEN R E D UC E D  I N  PR I C E  EVEN MO R E  

Larger vo lume means we buy better and we pass the 
savi n gs on to you . These are our proven , pr ime,  branded 
200 ns (yes ,  200 nanosecond ) ch ips .  You wi l l  pay 
much more elsewhere for s low, 3 50 ns. ch ips .  O u rs a re 
guaranteed for 1 2  months .  A pair  of D I P  shu nts is a lso 
requi red to u pgrade the C P U  memo ry i n  the T R S-80 -
these cost an additional  $4 .00 . A l l  kits come com p lete 
with fu l l ,  step-by-step i nstru ctions which i nc lude 
labe l l ed photogra phs .  N o  sold er ing i s  requi red . You d o  
not have t o  b e  a n  experienced e lectron ic techn ician to 
insta l them. 

HIGH QUALITY DISKEnEs All PRicEs INcLuoE P&P 

D IS K  D R I V E  CAB L ES 
SU ITA B L E  F O R  AN Y D ISK  D R IV ES 

DC-2 2 D rive Con nector Ca bl e . . . . . . .  $35 incl . p&p 
DC-4 4 Drive Con nector Ca ble . . . . . . .  $45 i ncl . p&p 

D O U B L E  T H E  SPE E D  A N D  CAPAC ITY 
O F  YO U R  D ISK  D R IVES  

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

I nsta l l i ng a Doubler is l i ke buying another set of disk 
dr ives, on ly  much cheaper ! !  The doubler works with 
most modern d isk d ri ves i ncl uding : - M P I ,  M icropol is ,  
Pertec, TEAC (as suppl ied by Tandy ) .  The dou bler 
i nsta l l s  i n  the T RS-80 expansion i nterface , the System ­
S O  expansion i nterface a n d  t h e  L N W  Research expan­
s ion interface i n  a few m i nutes without any soldering, 
cutting of tracks, etc .  I t  comes complete with its own 
TRS DOS compatib le  dou ble  density operating system . 

D O U B L E-ZAP I I - D O U B L E  D E NSITY PATCH 
FOR  N EWD OS  80  

O N l Y  $53.00 plus $1 .00 p&p 
I f  you a re us ing N EWDOS 80 , then you a lso need 
D O U B L E -ZAP I I ,  on d iskette . This program u pgrades 
you r N EWDOS 80 to double density with A D R  (auto­
matic density recogn ition . )  It reta i ns a l l the fam i l ia r  
features, i nc luding t h e  ab i l ity t o  m i x  a nd m atch 
trac k counts on the same cab l e .  I n  add it ion, it g ives 
N EWDOS 80 the abi l ity to mix densities on the same 
cab le ,  automatica l l y .  I f  you p l ace a s ing le  density 
d iskette in dri ve (/) ,  say and a dou ble  density d iskette 
in drive 1 ,  Double-Zap I I  wi l l  recogn ise this  and read/ 
write to dr ive (/) i n  s ingle density wh i l st at the same 
time it reads/wr ites to d r ive 1 i n  dou ble density ! 

f lO PPY D O CT O R  A N D  M EMO R Y  D IA G N O ST I C  
(by M I C R O  C L I N IC )  $29.95 plus 50c. p&p 

Two mach ine l a nguage p rogra ms on a d iskette together 
with ma nua l  which thorough ly test you r d is k  dr ives 
a nd memory . There are 1 9  poss ib le  error messages in 
the d isk  d ri ve test and their  l i ke ly causes a re expla i ned 
in the manual . E ach pass of the memory tests checks 
every address i n  RAM 520 t imes, inc lud ing the space 
normal l y  occup ied by the d i agnostic program itse lf .  
When an error occurs  the address, e xpected data , and 
actual  data are pri nted out together  with a deta i led 
error a na l ysis  showi n g  the fai l i ng bit o r  bits,  the corres­
pond i n g  I C 's and thei r locat ion . Th is is the most 
t horough test routi ne avai l ab le  for T RS-80 d is k  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 
Over 70 pages packed fu l l  of u sefu l information and 
sample programs .  Appl i es to both T RS-80 and SYSTE M 
80 . 
T RS-80 D IS K  AN D O TH E R  MYST E R I ES 
$24.95 + $1 .20 p&p 
The hottest sel l i ng T RS-80 book i n  the U .S .A .  D isk  fi l e  
structu res revealed,  D OS 's compared a n d  expla i ned,  
how to recover l ost f i les ,  how to rebui l d  crashed 
d i rectories - this is a must for the serious D isk user 
and is a perfect companion to a ny of the N EWD OS's . 
lEARN I N G  l EV E l  I I  
$1 6 .9 5  + $1 .20 p&p 
Written by Danie l  L ien,  the author  of the T R S-80 
Level I H andbook,  t h is book teaches you , step-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 RS-80 Level I I  
Manua l  or the System-80 Manua ls .  

40 TRACK NASHUA • . .  $45.00 box of 1 0  

HIGH QUALI 
40 TRACK VERBATIM DOUBLE SIDEJ 



MORE AUSTRALIAN SOFTWARE 
All programs designed to run on both the TRS-80 or the SYSTEM 80 without modification. Most p rograms include sound 

TRIAD V O L  1 - L2/16K 
Cassette $9.95 Disk $14.95 

+ 60c p&p 
Three separate games which test your powers of memory and 
concentration. The programs combine graphic displays and 
sound: 

SIMON-5EZ: Just l i ke the electronic music puzzles on sal e  for 
more than $20. Numbers are flashed on the screen and sounded 
i n  a sequence determined by the computer. Your task is to 
reproduce the sequence, correctly .  

L I N E? :  Rather l i ke a super, compl icated version of noughts 
and crosses. You may play against another player or agai nst 
the computer itself .  But beware, the computer cheats! 

SUPER CONCENTRATION : Just l i ke the card game but with 
more options . You must find the hidden pairs. You may play 
against other peopl e,  play against the computer, play on your 
own , or even l et the '80 play on its own . 

T R IAD  V O L  2 - L2/1 6K 
Cassette $9 .9 5  D isk $1 4.95 

+ 60c p&p 
Remember those " N U M E R O "  puzzles i n  which you had a 
matrix of numbers (or letters) with one blank space and you 
had to shuffle the n umbers around one at a time unti l  you 
had made a particular pattern? Wel l ,  SHU F F L EBOARD, the 
fi rst program i n  this triad, is just this, except that the computer 
counts the n umber of moves you take to match the pattern 
it has generated - so it is not poss ible to cheat . 

M I M I C  is just l i ke S H U F F LE BOAR D except that you only 
see the computer's pattern for a brief span at the begi n n i ng of 
the game, then you must remember i t !  

I n  MATCH EM, you have t o  manoeuvre 2 0  pegs from t h e  
centre o f  t h e  screen t o  their respective holes i n  t h e  t o p  o r  
bottom rows. Your score is determi

'
ned b y  the t i m e  ta ken to 

select a peg, the route taken from the centre of the screen to 
the hole and your abil ity to d i rect the peg i nto the hole with­
out h itt i ng any other peg o r  the bou ndary . 

V ISU RAMA l2/1 6K 
Cassette $9.9 5  Disk $1 4.9 5  

+ 60c p&p 
Two programs which give fascinati ng, ever-changing patterns 
on the screen. 

L I F E  is  the fastest imp lementation of the Game of Life you 
wi l l  see on your '80 . Mach i ne la nguage routi nes create u p  to 
1 200 new generations per m i n ute for sma l l  patterns or up to 
1 00 per m i n ute for the fu l l  1 28 x 48 screen matrix.  Features 
ful l  horizo ntal and vertical wraparou nd . 

EPICYCLES w i l l  fascinate you fo r hours.  The ever-changing 
ever-movi ng patterns give a 3 0  effect and were inspired by the 
a nci ent G reek theor ies of Ptolemy and h is model of the Solar 
system. 

E D U CATI O N  AND F U N  - l 1 /4K, l2/1 6 K  
Cassette $9.95 Disk $1 4.95  

+ 60c p&p 
Written by a pri mary school teacher to make learning enjoy­
able for his pupils, there are five programs in both Level I and 
Level II to suit all systems: 

BUG-A-LUG : a mathematics game, in which you must get the 
sum correct before you can move. 

AUSTRALIAN G EOGRAPHY : l earn about Austral ian States 
a nd towns, etc. 

SUBTRACTION GAME : bui l d  a tower with correct answers. 

HOW GOOD IS YOU R MATHS? Select the fu nction (+, - , 
-:- or X) and degree of difficulty . 

HANGMAN : That wel l known word game now on your 
computer.  

Recommended for children from 6 to 9 years. 

COSMIC F I G HT E R  & SPACE JUNK - L2/16K 
Cassette $9.95 Disk $14.95 

+ 60c p&p 
Both programs have sound to complement their excel l e nt 
graphics .  In COSMIC F IGHTER, you must defend the earth 
against seven different types of a l ien aircraft. It is u n l i kely that 
you will be successful but you will have a l ot of fun try ing ! 

You mission in SPACE JUN K  is to c lean up a l l  the debris left 
f l oati ng around in space by those other space games . It is not 
as simple as it sounds and space j u n k  can be quite dangerous 
u n less you are very careful .  

SPAC E D R I V E  L2/4K & 1 6 K  
Cassette $7 .9 5  Disk $1 2.95  

+ 6 0 c  p&p 
Try to manoeuvre your space ship through the meteor storms 
then land it careful ly  at the space port without ru n ni ng out of 
fuel or crash ing.  Complete with rea l istic graphics .  

STAR F I R E  AND N OVA I NVASI O N  L2/1 6K 
Cassette $9 .9 5  Disk $1 4.9 5  

+ 60c p&p 
Both programs include sound to improve their realism. 

STAR F I R E  seats you in the cockpit of an X -wing fighter as 
you engage in battle with the deadl y  Darth Vader's Tie-fighfers. 
Beware of the evi l one h i mself and may the Force be with you . 

I n  NOVA INVAS I O N ,  you must protect your home planet of 
H i berna from the i nvadi ng N OVA D I AN S .  You have two fi xed 
guns at each side of the screen and a moveable one at the 
bottom. Apart from shoot i ng down as many invaders as 
possible,  you must protect your precious hoard of V itami n ium 
o r  perish ! 

AI R ATTACK AND  NAG RACE - l2/1 6K 
Cassette $9.9 5  Disk $1 4.95 

+ 60c p&p 
An unl ikely combination of programs but they share the same 
author who has a keen sense of humour. 

AIR ATTACK i nc l u des sound and rea l istic graph ics . The air­
craft even have rotating propel lors!  But they a lso drop bombs 
on you, so it's ki l l  o r  be k i l led ! 

NAG RACE lets you pander to your gamb l i ng i nsti nct without 
actua l l y  l osing real money . Up to five punters can join in the 
fu n .  Each race resu lts in  a photo-finish wh i lst there is a visible 
race commentary at the bottom of the screen throughout the 
race . Happy punti ng!  

F O U R  L ETT E R  MAST E RMI N D  L2/1 6K 
Cassette $7.95  Disk $1 2.9 5  

+ 60c p&p 
There are 550 fou r-l etter words from wh ich the computer can 
ma ke its cho ice. You have 1 2  chances to enter th e correct 
word . After each try , the computer informs you of the number 
of correct letters and those i n  the correct posit ion.  You can 
peek at th e l ist of possible words but it wi l l  cost you poi nts . 
Makes l earn ing to spel l fun . 

M USI C I V - l2/1 6K 
Cassette $7.95  Disk $1 2.9 5  

+ 60c p&p 
Music I V  is  a music compi l er for your '80 . It a l l ows you to 
compose or reproduce music with you r computer that wi l l  
surprise you with its range and qual ity. You have control over 
duration (ful l beat to 1 /1 6  beat) with modifications to extend 
the duration by half or one t h i rd for trip lets . Both sharps and 
flats are catered for as are rests . Notes on whole sections may 
be repeated. The program comes with sampl e data for a wel l ­
known tune t o  i l l ustrate how i t  i s  done. 

* * * SAVE OO$'s * * * SAVE OO$'s * * * SAVE OO$'s * * * MICR0-80 EXPANSION I NTERFACE * * *  
M I C R 0-80's expansion interface uti l ises the proven LNW Research E xpansion board. I t  i s  supplied fu l ly bui lt u p  and tested i n  an 
attractive cabi net with a self contained power supply,  ready to plug in and go. The expansion i nterface carries M I C R0-80's fu l l ,  no 
hassle ,  90-day wa rranty. 
Features include:- • Sockets for up to 32K of memory expansion 111 Disk control ler  for up to 4 disk d rives e Paral le l  pri nter port 

• Serial R S232C/20rnA 1 /0 port • Second cassette ( optiona l )  
T h e  expansion i nterface connects d i rectly t o  y o u r  TRS-80 L2/ 1 6K keyboard or , v ia  SYSPA N D -80 to y o u r  SYSTEM -80V I D E O  G E N I E  
Prices: H D -0 1 0-A Expansion I nterfaces with (/) K : $4 1 5.00 H D -0 1 0-B E xpansion I nterfaces with 32K : $475 .00 H D-01 1 Data 
separator fitted ( recommended ) : add $25.00 H D-01 2 Dual cassette I nterfaces fitted : add $1 5 .00. 

The M I C RO-SO Expansion I nterface is also available in kit form. 
Prices: H D-0 1 3 Kit consisting of LNW Research PC board and manua l ,  ALL components including cabinet & power supply : $335.00 
H D -01 1 Data separator for above : $22.00 H D -0 1 3  Dual cassette I nterface kit : $1 2.00. 



for $49.00plus $2.00 p & p  
A c h o ice of u pper and lower case d isp lay is easier to read , 

g ives g reater versat i l ity. 
The M icro - 80 lowe r case m od ification g ives you this fac i l ity, 

p l u s  the symbols for the 4 p layi n g - card s u i ts for $ 49.00 + 
$ 2 . 0 0  p. & p. 

Both pro g rams g ive you r  T R S - 8o'm 
M od e l  I or  ::;yste m 80'm 

a n  o pt ional  typewri ter capa b i l i ty .  i e .  sh i ft for u pper case 
The second prog ramme also inc l udes Keyboard - debou nce 

and a f lash i n g  c u rsor 
You f it  i t .  Or we can .  

T h e  M icro - 80 mod ificat i o n  features true below-the - l i ne 
descenders and a b lock c u rsor 

Each k it  comes with com pre h e nsive f i tt i n g  i nstructio n s  
and t w o  u n i ve rsa l l ower-case d rive rou t i n e s  o n  cassette to 
enable you to d isplay lower case in BAS I C  progra m s  

F i tt i n g  t h e  mod if icat io n  req u i res s o l d e ri n g  i ns i d e  t h e  
computer T h i s  s h o u ld o n l y  be carried out  by an experienced 
h o b byist or  tec h n ic ian 

I f  you a re at a l l  d u b i o us .  a f i tt i n g  service is ava i lab le i n  a l l  
ca pita l  c i t ies for o n l y  $ 2 0.00 

The d river ro ut ines are se lf-re l ocati n g ,  self- protecti n g  and 
wi l l  co - reside with othe r  mac h i ne l a n g uage pro g ra m s  such 
as Keyboard - d e b o u nce .  ser ia l  i n terface d r iver prog rams etc . 

A l ist of i nsta l lers is i nc l uded with each k it  

Save 
ADD A DISK DRIVE TO YOUR TRS·Sdm 

FOR ONLY $875.00 OR ADD TW FOR ON 
DEL I l l  

$1199. 
The M ic ro - 80 d i sk d ri ve u p g rade fo r the TRS-so'm M od e l l I I  

c o n ta i n s  the fo l l owi ng h ig h  q ua l ity c o m pone nts: 

· 1  or 2 M PI 40- trac k s i n g l e  h ead d i s k  d ri ve s .  1 VR Data 

d o u b l e -d e n s i ty d i sk c o ntro l l e r  b o a rd a nd 1 d u a l  d ri ve powe r 

s u p p l y  p l u s  a l l  the nece ssa ry m o u nt i n g  h a rd wa re ,  cab l e s  a nd 

c o m p re h e n s i ve f i tt i ng i n stru c ti o n s ,  wh i c h  can be ca rr ied o u t  

with a m i n i m u m  o f  f u ss by a n y  ave ra g e  c o m p u te r  owne r.  

F i tti ng se rv ice i s  ava i la b l e  for $ 2 5 . 00 in  m ost ca p i ta l  c i ti e s .  

Daisy Wheel Typewriter/Pri nter 
M I C R0-80 h a s  c on verted t h e  n e w  O L I VETT I ET- 1 2 1  DA I SY WHEE L  typewri te r  
to work wi t h  t h e  T R S - 8 0  a n d  SYSTEM 80 o r  a n y  ot h e r  m i c rocomputer 
wi th a Centron i c s  p a r a l l e l port ( RS 2 3 2  s e r i a l  i nterface a v a i l ab l e 
s h o rt l y ) . T h e  E T - 1 2 1  typewr i te r  i s  renowned for i t s h i gh q u a l i ty ,  
f a s t  speed ( 1 7  c . p . s . ) ,  q u i et n e s s  and r e l i ab i l i ty .  M I ER0-80 i s  
renowned for i t s k nowl edge of t h e  TRS-80/SYSTEM 80 a n d  i t s sen s i b l e  
pr i c i ng pol i cy .  Toget her , w e  have produced a d u a l -purpose mac h i n e : ­
an attrac t i ve , mod ern , correct i ng typewr i ter wh i c h doub l e s a s  a 
corres pondence q u a l i ty D a i sy-whee l p r i nter when u s ed w i t h  your 
mi era-c omputer . 

How good i s  i t ? - T h i s p art of our advert i s ement was typeset u s i ng 
an ET - 1 2 1  d r i ven by a TRS -80 . Wri te and a s k  for f u l l det a i l s .  

ONLY $1 995 1NC. S.T. 



1 .4 MEGABYfES ON LINE + 48K RAM 
for s3750 incl. Sales Tax 

MICR0-80's 

MODEL 380 + 
MICR0-80 has equipped the TRS-SO with two high reliability dual-head SO track mini­
floppy disk drives made by MPI , one of America's leading mini-disk drive manufacturers . 

This turns the mild-mannered Model 3 into a powerhouse able to handle the most dif­
ficult business programs . The TRS-SO is one of the best-supported microcomputers in the 
world . MICRO-SO has been supporting the TRS-SO in Australia for 1S months and is one 
of Australia's leading dealers in MPI disk drives . 

2.8 MEGABYTES FOR s5250 incl. Sales Tax 

If you need even more file space you can add MICRO-SO's external dual-drive cabinet 
enclosing two more dual-head SO track drives for an additional s 1500 . 



COMPUTER PRICES 

MODEL 340 
2 40 TRACK SINGLE HEAD DRIVES GIVING 
350K FORMATTED STORAGE ,  48K RAM 52850 INC�. SALES TA: 

MODEL 340 + 
2 40 TRACK DUAL-HEAD DRIVES GIVING 
700K FORMATTED STORAGE ,  48K RAM 53250 INCL. SALES TA> 

MODEL 380 
2 80 TRACK SINGLE HEAD DRIVES GIVING 
700K FORMATTED STORAGE , 48K RAM $3250 INCL. SALES TAX 

MODEL 380 + 
2 80 TRACK DUAL-HEAD DRIVES GIVING 
1 .4 MEGABYTE FORMATTED STORAGE ,  48K RAM $3 7 50 INCL. SALES TAX 

COMPLETE SYSTEMS 
350K SYSTEM 
MODEL 340, EPSON MX-80 PRINTER 
DOSPLUS DISK OPERATING SYSTEM $3 900 INCL. SALES TAX 

700K SYSTEM (40 Track) 
MODEL 340 + ,  EPSON MX-80 PRINTER 
DOSPLUS DISK OPERATING SYSTEM 54300 INCL. SALES TAX 

700K SYSTEM (80 Track) 
MODEL 380, EPSON MX-80 PRINTER 
DOSPLUS DISK OPERATING SYSTEM $43 00 INCL. SALES TAX 

1 .4 MEGABYTE SYSTEM 
MODEL 380 + ,  EPSON MX-80 PRINTER 
DOSPLUS DISK OPERATING SYSTEM $4800 INCL. SALES TAX 

2.8 MEGABYTE SYSTEM 
MODEL 380 + ,  DUAL EXTERNAL DRIVES , 
MX-80 PRINTER , DOSPLUS DISK OPERATING SYSTEM 56300 INCL. SALES TAX 

40 TRACK COMPATIBILITY 
MAKE 80 - PROGRAM TO CONVERT 
40 TRACK DISKS TO 80 TRACK 

COMPAT-80 - HARDWARE DEVICE TO SWITCH 
80 TRACK DRIVES TO 40 TRACK. GIVES FULL 
BI-DIRECTIONAL COMPATIBILITY 
(AVAILABLE SEPTEMBER '81)  

All prices subject t o  change without notice .. Prices are FO.B.. Adelaide . All computers and systems carry MICRO-SO's 
90-day Warranty covering parts and labour. 

HIGH QUALITY ISKETIES 
Despite the increases in duty and Sales Tax , MICR0-80 is able to offer high quality 
51J4 inch diskettes at bargain prices . . .  

40 Track Scotch Brand Single Side / Single Density $55 box of 1 0  
40 Track Verbatim Double Side / Double Density $59 box of 1 0  
77 Track Verbatim Single Side / Single Density $59 box of 1 0  

5 1 9 . 95 

565 . 00 
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RS 
All our software is suitable for either the SYSTEM 80 or the TRS.80 

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

B US I N ESS P R O G RAMS 

MI C ROMANA G E ME NT 
STO C K  R E C O R D IN 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  reta i l  businesses i n  Adela ide .  It  is therefore 
thoroughly debugged and has been ta i l or made to suit 
the requi rements of a sma l l  business . M I C R O MANAG E­
M E NT SRC enables  you to monitor the cu rrent stock 
leve l and reo rder  l eve ls of 500 d ifferent stock items per 
tape or wafer .  It  i nc ludes the fol l owing featu res : -

Add new items t o  i nventory 
Delete d iscontin ued items from i nventory 
List comp l ete fi l e  
Search for a ny 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 receipt 
of goods 
List a l l  i tems requ i r ing reorder ing 

We can thorou ghly recommend this  program for the 
sma l l  busi ness with a L2/1 6K computer.  

SCOTC H B RAN 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 IT I ES 

S-KE Y  by Edwin Paay $1 5.9 5 plus 50c. p&p 
S-K E Y  i s  a com p l ete keyboa rd driver routine for the 
T R S-80 a nd becomes part of the Level I I  bas ic i nter­
preter.  With S - K E Y  l oaded the user wi l l  have many 
new features not ava i lab le  with the standa rd mach i n e .  
S - K E Y  featu res : 
'* S-K E Y  p rovides an auto-repeat for a l l  the keys on 

the keyboa rd . If a ny key i s  he ld  down l onger than 
a bout half a second , the key w i l l  repeat u nt i l it is 
re leased .  

* Graphic symbols c a n  be typed d i rect from t h e  key­
board , th is  i ncl udes a l l  64 gra p h i c  symbols ava i lab le  
from the T RS-80/SYSTE M  80. 

* S-KEY a l l ows text, BAS I C  commands and/or 
gra p hics to be defi ned to shifted keys . This  m akes 
p rogramming  much easier as whole commands and 
statements can be reca l l ed by typ i ng sh ift a nd a 
l etter  key . 

* Because S-K EY a l l ows graphics to be typed d i rectly 
from the keyboard , a n i mation and fast graph ics are 
easi l y  i m p leme nted by typing  the a pp ropriate 
graphics sym bols d i rectl y  i nto P R I NT statements . 

* S-KEY a l l ows the use r to L I ST a program with 
P R I NT statements conta i n i n g  gra ph ics , p rope rl y .  
S-K E Y  d oes th is  b y  i ntercept ing t h e  L I ST routi ne 
when necessa ry . 

* S-KEY a l l ows the user to l ist an u pdated l i st of the 
shift key entri es to the v ideo d isplay or l i ne pr inter.  

* S-KEY can be d isabled and enabled when requ i red . 
Th is  a l l ows other routi nes which take contro l of the 
keyboard to ru n with S-KEY as wel l .  

Each cassette has T RS-80, D I S K  and SYSTE M  80 
versions a nd comes with com p rehensive docu mentati on . 

BMO N  by Edwin Paay $1 9.95 plus 50c. p&p 
T H E  U lT I MATE H I G H  M EMO RY BAS I C  MO N IT O R 
l2/1 6-48K 
O u r  own person ne l  refuse to write BAS I C  without fi rst 
l oading th is amazing mach ine language ut i l ity p rogram 
i nto h igh  memory ! B M O N  Renu mbers; D i spl ays B AS I C  
programs o n  the screen wh i le they a re sti l l  l oading;  tel l s  
you t h e  memory l ocations o f  t h e  program j ust l oaded ; 
l ets you stop a l oa d  pa rt-way throu g h ;  merges two 
progra ms ,  with automatic ren u mbering of the second 
so as to prevent any cl ashes of I ine n umbers ; recovers 
your progra m  even though you did type N EW :  m a kes 
one p rogram inv is ib le  wh i l e  you wor k  on a second 
(saves hours of cassette t ime ! ) ;  l i sts al l  the variab les 
used i n  the progra m ;  m akes SYSTEM tapes ;  l ets you 
Ed it memory d i rectly . . .  the l ist goes on and on . 
Cassette comes with 1 6 K ,  32K and 48K versions, ready 
to l oad . Can anyone afford N OT to have B M O N ? 

E D U CATI O NAL 

RPN CAL C U LATO R  { L2/1 6K  & 32 K) 
$14.95 $ 50c. p&p 
G ive you r computer the powe r of a $650 reve�se pol i sh  
notati on calcu l ator with 4 5  fu nctions a nd selectable  
accu racy of 8 or  1 6  d igits.  The main  stack and registers 
are conti n u ously d isp l ayed wh i l st the menu is a l ways 
i n stantl y  access i b l e  w ithout d istu rb i ng any ca lcu l ations 
or reg ister va l ues .  The cassette comes with both the 
1 6 K and 32 K vers ions,  the l atte r g ivi ng you the add i ­
t ional  power o f  a programmable calcu l ator. Co mes 
with a very com p rehensive 1 5  page manu a l ,  wh ich 
i ncl u des i nstructions to l oad a nd modify the 32K pro­
grammable  version to ru n in 1 6 K .  Whethe r for bus iness 
or  p l easu re,  this pac kage w i l l  p rove inva l uable ,  and turn 
you '80 i nto a very powe rfu l  i nstrument. 

G AMES 

M I C RO PO L Y ( L2/1 6K)  $7. 50 $ 50c p&p 
Now you can p lay Monopoly on your micro . The o ld 
favou rite board game has moved i nto the e lectronic era . 
Th i s  comp u ter  vers ion d isp lays the boa rd on the screen , 
obeys a l l  the ru les and,  best of a l l ,  the ban ker does not 
make m i stakes with you r ch ange ! 

C O N C E r�TRAT I O N  ( L2/1 6K)  $7.50 + 50c  p&p 
Another  appl icati on of supergraphics .  There a re 28 
"ca rds" d ispl ayed on the screen, face down.  P layers 
ta ke it in t u rn to tu rn them over with the object of 
f inding m atc h i n g  pai rs. There a re 40 d i fferent patterns 
which are chosen at random , so the game is fu l l  of end­
less variety. This  i s  of particu l a r  va lue i n  he l p ing young 
chi l dren to l ea rn the a rt of concentrati ng and ,  at  the 
same t i me , to i ntroduce them to the comp uter. 

MET E O R  A N D  T O RPE D O  A L LEY ( L2/1 6K) 
$9.95 + 50c p&p 
Those who frequent games a rcades wi l l  recogn i ze t hese 
two e lectro n ic games.  In M ET E O R  you must d estroy 
the enemy space s h i ps before they see you . In its most 
d ifficu l t  mode , the odds are a thum pi n g  238 to 1 
agai nst you being s uccessfu l .  I n  torpedo a l ley you m u st 
s ink  the enemy sh i ps without h i tt ing you r own supply 
shi p .  Both games i nc lude sound effects and a re remark­
ably accu rate rep roductions of the a rcade ga mes . 

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



AUSTRALIAN SOFTWARE (Cont.) 
GAMES 

S H E EPDOG  (L2/1 6K) $7.50 + 50c p&p 
Ever wondered how a sheepdog manages to drive a l l  
those awkward 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 
l ot of fun at the same t ime .  You control the sheepdog, 
the computer controls  the shee p !  As if  that isn't 
enough , look out for the d i ngoes l u rk ing  in the bus h !  
U B O AT $7 .50 plus 50c p&p 
R ea l  t ime s i m u l ation at its best ! Comes with worki ng 
sonar-screen and periscope, a fu l l  rack of torpedoes, 
p le nty of targets , working fuel and battery mete rs , 
he l pfu l Mothers h i p  for h igh-seas reprovis ion ing and 
even h as emergency radio for that terr ib le  moment 
when the depth charges put you r crew at ris k .  Requires 
Level I I /1 6 K .  
SPA C E  I N VA D E RS WITH  SO U N D  $7.50 + 50c p&p 
M uch improved vers ion of th is a rcade favou rite with 
redes igned l ase r and can non b lasts, h igh-s peed cannon , 
50 roving drone targets , 1 0  mothershi ps and h eaps of 
fun for a l l . Level I I  with 4 K  and 1 6 K versions on th is  
cassette . 
G O L F  ( l2/1 6 K) $7 .50 + 50c p&p 
Pit you r sk i l l s  of m i n i -go lf  a ga i nst the computer. Choose 
the leve l of d i fficu lty,  the number of ho les and whether 
you want to play stra ight m i n i  gol f  or crazy golf. Com ­
p lete with hazard s, water traps , bunke rs and trees. 
G reat fun for k ids of a l l  ages. 
D O MI N O ES( L2/1 6K) $7.50 + 50c p&p 
Pit you r ski l l  at dom+noes aga inst the comp uter, which 
p rovides a ti reless opponent. _ Another appl ication of 
supergraph ics from the stab le  of Charl i e  Bart lett. 
Domi noes a re shown appro xi mate l y  l ife s i ze in fu l l  
deta i l  (except for colou r ! ) .  The monitor screen i s  a 
w indow which you can move from one end of the 
str ing of domi noes to the other.  Best of a l l ,  you don't 
l ose any pi eces between games !  
KI D 'S ST U F F  (formerly MMM-1 ) $7 .50 p lus 50c.  p&p 
Th ree games on one cassette from that master  of TRS-
80 gra phics, Cha r l i e  Bart lett . I ncl u des I N DY 500, a n  
excit i ng road race that gets faster and faster the l onger 
you p lay,  S U B H UNT in wh ich your wa rsh i p  b l ows u p  
u nfortu nate l i tt le  su bmarines a l l  over the p lace , and 
K N I E V E L  ( as in motorcyc l e ,  ram p  a nd buses ) .  

OTH E R  P R O G RAMS 

I N F I N ITE  BAS I C  BY RACET (32 K/1 D ISK) 
$49.9 5  + 50c. p&p 
F u l l  m atr ix fu nctions - 30 BAS I C  comma nds ; 50 more 
STR l N G  fu ncti ons as B AS I C  com ma nds .  
GSF/L2/48K $24.95 + 5 0c. p&p 
1 8  m ach i n e  l an gu age routi nes i ncl u d i n g  RACET sorts . 
B US IN ESS A D D R ESS A N D  I N F O R MAT I O N  SYSTEM 
(48K/D ISK) $24.95 + 5 0c. p&p 
A l l ows you to store addresses and i nform ation a bout 
busi nesses ,  edit them and print them out. 
H ISPE D ( L2 1 6, 32 or 48K) $2 9.95 
This  mach ine l anguage program a l l ows you to SAV E 
and LOAD progra ms and data to tape at speeds u p  to 
2000 band (4 t i mes normal )  us i n g  a standard cassette ' 
recorder. A switch must be i nsta l led to remove the ; 
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 
Kit on ly  $49.00 p lus  $2.00 p&p 

Give you r T R S-80 or SYST E M  80 a l owe r case display 
with p roper descenders and a bloc k  cu rsor (si m i l ar to 
the T R S-80 Model I l l ) . A lso incl udes symbols· for the 
fou r su its of cards. I nc ludes fu l l  fitt ing instruct ions,  a l l  
necessa ry components and a specia l  mach ine l anguage 
dr iver program to enable lower case i n  BAS I 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 further mod if i ­
cations.  
These kits req u i re d isassem bly  of you r  computer and 
some solder ing.  They shou ld only be insta l led by 
someone who has experience i n  soldering integrated 
circu its, us ing a low power,  properly earthed so ldering 
i ron . I f  you do not have the necessa ry experience/ 
equi pment, we wi l l  i nsta l l  the mod ification for you for 
$20 p lus freight in both d i rections.  M a ke sure you 
arrange the insta l l at ion with us first, before despatch­
ing your computer, so that we can assu re you of a 
rapid turn-arou nd . We a re a lso arranging to have 
i nsta l l ers in each State . See e lsewh ere i n  this issue for 
thei r names and addresses.  

P R ICES 
Cat N o .  
H D -020 Lower case mod k i t  for T R S-80 

$49.00 p lus  $2 .00 p&p 
H D -021  Lower case mod kit for SYSTE M -80 

$49 .00 p l us $2 .00 p&p 

E PSO N MX-80 PR I NTE 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 p ri nter is compact, q uiet, has 
featu res u n heard of only 2-3 years ago i n  a pr inter at 
any p rice and, above a l l ,  i s  u ltra-re l iab le . A l l ava i l ab le  
pri nt modes m ay be se l ected under software contro l .  
F eatu res i ncl ude : 

- h igh qua l ity 9x9 dot-matri x character formation 
- 3 ch aracter densit ies 

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

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

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

6 l ines per i nch 8 l i nes per i nch 
80 characters per second print speed 

- bi-di rectiona l pr inting 
- log ica l see k i ng of shortest path for pr inting 
- lower case with descenders 
- T R S-80 g raphics characters bu i l t  i n  
- standard Centronics pr inter port 

The bi-di rectiona l p ri nti n g  cou pled with the logical  
seek ing  of the shortest pr int path (wh ich means that 
the pr int head wi l l  commence printing the next l ine 
from the end which requi res the l east travel ,  thereby 
m i n i mis ing  u n uti l ised t ime)  g ives this  pr inter a much 
h igher t h roughput rate than many other pri nters 
q uoti ng pr int speeds of 1 20 c .p.s .  or even h igher .  

G R E E N  SCRE EN S IMU LATO R 
$1 9.95 incl . p&p 

The G R E E N SCR E E N S I M U LATO R  is made from a 
deep green perspex, cut to fit your mon itor. It i m p roves 
contrast a nd i s  much more restful  to the eyes than the 
normal  grey and wh ite i mage.  

A i l  ed itori a l .staff of M I C R0-80 a re now using G R E E N  
SCR E E N  S I M U LATO R S  on thei r own mon itors . 

P lease make sure to specify whether you have an old 
(squarish)  or new ( rounded ) style mon itor when order­
i ng .  N ot ava i l able for Dick S m ith monitors . 
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7000 F . I =FTOF+8 : R .  < I , G > : N . I : RET . 
8000 Z =R . ( 1 3 ) * 1 0-40 : F . I =OTO Z S . C Z / A .  < Z > > * l O : S=S+ ( Z / A .  C Z > > * 1 0 : F . J = 1 T0350 
80 1 0  N . J : GOS . 200 0 : I F Z < >ON . I 

8020 GOS . 3000 : GOS . 7000 : C=O : RET .. 

1 0000 c . : p . II • •  * GAME OVER • * * II : I FS >HP . II NEW H I GH SCORE . � � ! II 
1 00 1 0  P . " YOUR SCOR E : " ; S , : P . 11 11 , 11 H I GH SCORE : " ; H :: I FS >HH=S 
1 0020 N=O : Y= 1 : I N . 11 CARE TO PLAY AGA I N " ; Q : I FQ= 1 C . : P . A . 896 ; : G . 50 

***** PRI ME GENERATOR m/1 ( C )  B .  HOFF ***** 

PAGE 2 1  

What i s  a prime? An anci ent counti ng system that went out o f  fashi on i n  2000 B . C? No , a pri me 
i s  a number whi ch is exactly di vi si b l e  ( i . e .  no remai nder ) by only two numbers - i tsel f  and 
1 .  7 i s  pri me ,  as i t  can only be di vi ded { from now o n  assume "exact ly di v i si bl e" ) by 7 and 
1, but 8 is not prime ,  for i ts di vi sors are 1, 2 ,  4 and 8. How do you generate pri mes? I h ave 
rusty memori es of sma 11 programs that asked for a number , then performed a for next 1 oop tryi ng 
out al l the i ntegers up to the square root of the number , testi ng for exact di vi si bi l i ty ,  i . e :  

10 INPUT . .  TYPE IN  A NUMBER .. ; A  
2 0  FOR I %  = 2 TO SQR ( A )  
3 0  I F  A/ I %  = I NT ( A/ I % ) THEN 7 0  
4 0  NEXT I %  
5 0  PRINT A ;  . .  I S  A PRIME . .. 
60 STOP 
70 PR INT A ; 11 I S  NOT PR I ME . "  
80 END 

But t h i s  sort of routi ne h ad i ts prob 1 ems , di vi si ons weren • t fast , so the computer seemed struck 
dumb on any number above about 500000 and the worki ng wasn • t  terri b l y  effi c i ent . Why test for 
8 after 2 h as been rul ed out or 9 after 3 h as been tri ed ,  for any number that is not di v i si b l e  
by 3 i s  certai n l y  not d i v i si b l e  by 9 ,  and what about getti ng l i sts o r  tabl es of primes . Won • t  
the di v i si on - l oop method be pai nful l y  sl ow .  

The next addi ti on t o  t h e  program was based on t h e  fact t h at "A number i s  prime i f  and only i f  
i t  cannot be exactly di vi ded by al l previ ous pri mes" ( up to the number • s square root ) . Thi s 
was an improvement because there was no doub l e  testi ng of factors and the for next l oop h ad 
1 ess work to do . Th i s  program used an array ,  however , and espec i al l y  on 16K machi nes the memory 
l i mi t was easi ly  reached . Di v i si on s  st i l l  sl owed thi ngs down and effi c i ency c oul d not be i mproved 
noti ceabl y  unti l a better way of fi ndi ng pri mes cou l d  be found . Then one day a very neat l i tt l e  
way of computi ng l i sts of pri mes fel l i nto t he author • s  possessi on . I ts method of operati on 
i s  best descri bed by ex amp 1 e :  Suppose we want to generate a 11 the pri mes up to 10 . Fi rst , 
we set up a l i st of al l the i ntegers from 2 to 10 , i . e .  

2 3 4 5 6 7 8 9 10 

Now, we come a 1 ong to the fi rst number i n  the 1 i st , 2 and we cross off a 1 1  the mu 1 t i p 1 es of 
2 ,  exc l ud i ng 2 i tsel f .  The l i st then reads : 

2 3 5 7 9 

The next number that h as not been crossed off i s  3 ,  so agai n a l l  mul ti p l es are crossed off , 
l eavi ng : 

2 3 5 7 

The next uncrossed number i n  the I i st i s  5 ,  but si nee t h i s  i s  beyond the square root of the 
l i mi t of pri mes we are doi ng , no further c al cul ati ons are needed . The l ast thi ng that needs 
to be done i s  that a 11 the numbers not crossed out are pri nted , i . e .  2 3 5 7 i s  t he resu 1 t of 
t h i s  run . Note that only addi ti ons need be used - no d i v i si on or mul t i p l i cati on i s  needed . 
Note al so that the routi ne gets faster as i t  goes , t he fi rst l oop bei ng  the sl owest , then successi ve 
l oops havi ng to cross l ess and l ess numbers . 

************************************************************************* 

ED . That great sp l odge of asteri sks i s  to make sure you noti ce t h i s  1 i ne and the fact that 
the 1 i sti ng supp 1 i ed be 1 ow by the author is NOT Mi crosoft BASI C  and therefore of course needs 
to be c hanged before i t  woul d run i n  an • so and , anyway , i t  i s  only supp l i ed as an examp l e  and 
why bother converti ng the 1 i sti ng anyway as h i s  m/1 program does the same thi ng , only faster 
and that DOES run on an • 80 . Another great sp 1 odge of asteri sks comi ng up ( I  h ad some 1 eft 
over from the l ast t i me ) . 

********************************************* 

A BASI C  progr am to do the generati on of pri mes as gi ven above went as fol l ows : 
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1 O P T I ON S F'REC d e f i n e N o . h an d l i n g a s  s i n g l e  p r ec i s i on 

1 0  D I MA $ 1 ( 3 2 7 6 7 ) s t r i n g a r r a y � 32767 e l e m en t s �  l en g t h  1 e a c h  

2 0  I = 3 we w i l l  g en e r a t e  o n l y  t h e  o d d  N o s  i n  l i st 

30 A$ ( J ) = " A "  

4 0  I = I +2 

50 I F  I < 3 2 7 6 7  T H E N  30 E L S E  I = 3 

70 I F  ?�·$ ( I ) = " " T HEN l 2 0 E L S E  ,J = I + I  

s> o A$ < ,J )  = " " 

l OO J = J + I 

1 20 I = I + 2 

1 4 0 s�::: I P 

1 50 P F\ I NT "  

1 60 J: ;,::: 3 

'�) I I  11 .t:- rr 

c r o s s  o f f a n um b e r  F r o �  t h e  l i s t 

n e x t n u mb er i n  t h e  l i s i 

g o  t o  a n ew p a g e  < e d .  C L S  m a y b e ) 

2 i s  n o t  g e n er a t e d  so i t  m u s t  be p r i n t e d 

f o r p r i n t i n g out n o s  n ot c r o s sed o f f 

1 7 0 I FA � .• 1 I ) = " A " Tl··I E N F' R I N T L.If.)E I N G ? 2 0 , I 

1 80 I = I + 2 l oo �  f or n e x t  n u m b e r  t o  p r i n t  o u t  

1 90 I F I < 3 2 768THEN 1 70 

200 P R I N T 

2 1 0  E!I< I P  

2 2 0  FORI"! P I C < Z Z Z Z Z �:f ) m i c: l'· n s c.• f t e q u i v ,::t ] E?.n t '?LH3E I I-....IG " #�:J:##:�i:# " ;  I :; 

1 n  l i n e 1 70 

z�:.o END 

PAGE 22 

Despi te bei ng i n  I BM V /S BAS I C , most of the code above i s  strai ghtforward . I i s  a poi nter i ndi -
cati ng the pos i t i on i n  the l i st of ·th e  next number to be crossed off . J i s  the poi nter used 
for cros s i ng off numbers . On ly add i t i ons and compares are used , mak i ng the routi ne easy to 
transcri be i nto mac h i ne l anguage . Note al so that the FOR NEXT l oops are converted i nto i ncrement 
and compares ,  ori g i nal l y  to hel p attai n maxi mum speed but al so mak i ng convers i on i nto machi ne 
code easy and pai nl ess . 

Fi nal l y  then we get to the program that thi s arti c l e  i s  all about . The I BM l i sti ng above took 
1 . 47 mi nutes to run primes up to 32767 compared to t h i s machi ne l anguage versi on whi c h  wi l l  
run pri mes up to 65535 i n  1 4  seconds . 

HOW TO LOAD 

Usi ng a s u i t abl e moni tor enter the machi ne code i nto your system and save it to tape or enter 
the assembl y  l i sti ng i nto your machi ne usi ng EDTASM . 

HEX . 

DEC . 

START 

4300 

1 7 1 52 

LOAD ADDRESS 

END 

43D5 

1 7365 

ENTRY 

4300 

1 71 52 

To run the program answer MEMORY S I ZE ?  by pressi ng the ENTER/NEWLI NE key then type SYSTEM and 
answer the response wi th  the program n ame PRYME and press the ENTER/NEWL I NE key .  

Answer the second response * ?  wi th : - / 1 7 1 52 and press the ENTER/NEWL I N E  key .  The screen wi 1 1  
go bl ank for a few seconds and then the prime numbers wi 1 1  be 1 i sted on the screen i n  col umns . 
At the comp l et i on of the program i t  wi l l  return you to BASI C  wi th  READY 
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The source code 1 i sti ng has been written for the M ICROSOFT Edi tor/Assemb 1 er P l us and wi 1 1  not assemb 1 e correctl y vi a the Radi o Shack Edi tor Assemb l er as macros are used . Those who do not have the Edi tor/Assemb l er P l us may enter the object code shown i n  the two l eft-hand col umns usi ng a sui tab l e  moni tor program such as BMON . 

4300 012l 1 12112l ORG 4312ll2lH 

012l 1 1 12l B I TS M A C R O  :J:I:A 

0 0 1 20 P U S H  HL 

00 1 30 PUSH 8 C  

0 0 1 40 X O R  A 

0 0 1 5 0 R R  H 

0 0 1 60 R R  L 

0 0 1 70 J R  N C , P:J:I:$YM 
0 0 1 80 LD 8 , 3 

00 1 90 X O R  A 

0 0200 A:J:I:$YM RR H 

002 1 0  R R  L 

00220 R R A  

00230 DJN Z A# ·$YM 
002'+0 RL CA 

0025 0 RL CA 

00260 RL CPl 

00270 L.D 8 , A 

0 0280 I N C  8 

00290 X O R  A 

00300 S CF 

003 1 0  8#$YI'1 RU� 
0 0320 DJN Z B#$YM 
00330 L.D 8 C , 8 A S E  

0 0340 ADD HL , B C 

00350 cor·m :J:I:A==2 

00360 C PL 

00370 E N D C  

0 0 3 8 0  A N D  < HL. ) 

00390 cor·m fFA==2 

00400 L..D < H L. ) , A 

00L� 1 0  E N D C  

00LJ-2 0  P�=!: ·$Y l'1 P O P  8 C  

00430 F'O P  HL 

0044(1 ENDM 
4300 2 1 A643 00L� 5 0  ST,<.\ R T  L D  HL , M E S S  

4 3 0 3  C D A 7 2 8  00460 CALL 28A7H 

4306 CD4900 00470 CALL L� 9 H  

4 3 0 9  FE5 9 00480 C P  ' Y ' 
4308 2005 00490 JR N Z , GO 

430D 3E0 1 005 0 0  L. D  A ,  1 

430F 329C40 005 1 0  LD ( L�09 CH ) ' p, 

'+ 3 1 2  06 1 2  0 0 5 2 0  G O  L D  B , 1 2H 

43 1 4  3E0D 005 3 0  LD t-\ , 0DH 

4 3 1 6  CD3A03 005 '+ 0  6 0 2  CALL 33AH 

43 1 9  1 0F8 005 5 0  D J N Z  6 0 2  

4 3 1 B  2 1 D 4 4 3  005 60 LD HL , 8 A S E  

43 1 E  36FF 0 0 5 7 0  LD < HL ) , 0 F F H  

4 3 2 0  1 1 D5 43 005 80 LD DE , 8 A S E + 1 

L�323 0 1 0 1 1 0  005 90 LD B C , 1 00 1 H  

4 326 EDB0 00600 LD I R  

4328 2 1 0300 006 1 0  LD HL , 3  

4328 CDAF43 00620 L70 C A LL TEST 

432E 44 00630 LD B , H 

432F 4D 00640 LD c , L 

4330 282F 0065 0 J R  z , L 1 20 

4332 09 00660 ADD HL , B C 

4333 00670 L90 B I TS 2 

4 333 E 5  PUSH HL 

4334 C5 PUSH B C  

4 33 5  AF X O R  A 

4336 C B 1 C R R  H 

4 338 CB 1 D  RR L 

433A 30 1 8  J R  N C , P00 00 
433C 0603 LD 8 , 3 
433E AF XOR A 
433F CB l C  A!ZI!ZI00 RR H 

434 1 CB 1 D  R R  L 
4343 l F  R RA 
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.L� 3 4 4  H!F 9  D J N Z 1'-\ 0 0 0 0  

4 �3 '+6 07 R L C A  
.t� :5 .t� �.1 'r' ( R L C A  
·+ 3 4 8 07 R L CA 
L� J L� 9 4 7  L D  e. ,  A 
LJ- 3 4 A  0 !+ I N C B 
4 3 L� B A F  X O R  A H 
4 3 4 C  3 7  S C F  
.l� J 4 D  1 7  B 0 0 0 '� R L A  
4 3 LJ· E 1 0 F:- D D ,.H -E B 0 0 0 0  
4 3 5 0  �1 1 D L� Lf ] L D  B C , B A S E  
LJ- 3 5 3  0 9  A D D  H L , B C 

cor.m 2 = 2  
L� J S L� .2 � C PL 

E N D C 
L� J �5 �5 /\ /  A N D  < HL )  f""\ I:J 

C O N D  2 = 2  
L� J S tJ 7 7 L D  < HL )  A ' �-� 

E N D C  
Lr�35 7 C 1  P 0 0 0 0  P O P  B C  
4 �3 �, E: E J. P O P  H L  

E r·m t-1 
·4 3 5 9  7 r:? 0\1) 6 8 �) L_ D t-\ IJ c 
LJ-:3�5 �-, E:�, 0 0 6 9 0  t�1D D  f::n L 
Lt J 5 B  6 F  m.�7 0 0  L D  L_ , {; 
LJ. :.;:. c �7 8  0 0 7 H i  LD A d?.  
4 :.3 5 0  8 C  0 0 7 2 0  f\D C  A , H 
LJ- 3 :• E  67 0k:!730 L D  H , A 
Lt.3:j F 3 0 D 2  (;1 0 7  L� 0 ,J R N C , L. 9 0  
LJ- 3 6 1 1 1 0 2 0 0  0 0 7 �5 0  L 1. 20 L. D D E , 2  
·4 3 6 ·l� 6 0  ({) 0 7 6 �) L D  1-h B 
LJ- 36 5 l It 0 0 7 7 0  L D  L.. , c c:l 7 
Lr 3 6 t. 1. 9 \1) 0 7 8 (;� t-\D D  HL. , D E 
LJ 3 t�·7 1 1. �%J 0 1. �)0 7 9 0  L D  D E , 2 :· 6  
Lf :36!'-\ C D 9 0 1 C  Q) 0 8 0 0  C A L L  1 C9 0 H  
4 3 61) JBB C 0 0 8 1. 0  J R  c , L 7 0  
Lf 3 6 F  �:: 1 02 0 0  v!0 8 2 0  L D  H L , 2  
/+ 3 7 2  E ::• 0 0 8 3 0  P U S H  H L  
Lf 3 7 3  C D 1�\ F 0 F  0 0 :3 1-1· 0 C A L L  0 F A F H  
4 3 7 6  E l  0 0 :3 5 (() P O P  H L  
L� J 7 7  :23 0 0 8 6 0  I N C  H L  
4 3 7 8  C D A F ,+ 3  0 0 8 7 0  L 1 7 0 C t� L L. T E S T  
Li- J 7 B  �� 8 1  7 0 0 8 8 0  J R  z ,  r·W 
4 37 D  :3A 2 0 4 0  0 0 8 9 0  L D  A ,  ( 4 0 2 0 H ) 
Lr J 8 0  E 6 0 7  0�) 9 ((%) A N D  -7 ( 
4 3 8 2  EE 0 7 0 09 1 0  X O R  7 
L1- J 8L� C 6 C 1  0(;) 9 2 0  A D D  A , 0 C 1 H  
4 3 8 6  C D 2 A 0 3  0 0 9 3 0  C A L L  3 2 A H  
4 3 8 9  E S  0 0 9 4 0  P U S H  H L  
4 38 A  C D A F 0 F  00 9 5 0  C A L L  0 F A F H  
4 3 8 D  E 1  0 0 9 6 0  P O P  H L  
4 3 8 E  J A 8 0 3 8  0 0 9 7 0  WA I T  L.D A ,  < 3 8 8 0 H ) 
Lf J 9 1 B 7  0 0 9 8 0  O R  A 
Lr 3 CJ' 2  2 0 F A  0 0 9 9 0  J R  N Z , l·J A I T 
4 3 9 4 2 3 0 1 0 m� N O  I N C HL 
/+ 3 9 5  .-,--, 

0 1 (;) 1 0 I N C H L  L �� 
4 3 9 6  1 HJ 1 00 0 1 0 2 0  L D  D E , 1 
4 3 9 9  C D 9 0 J C  0 1 0 3 0  Ct"\ L L  1 C9 0 H  
Lf J 9 C  :�0 D A  l) 1 0L� 0 ,J R N Z , L 1 7 0 
1+ 3 9 E  3 E 0 D  0 1 05 0  L D  A , 0 D H  
4 J ,C� 0 C D 3 A 0 3  0 1 0 6 0  C A L L  J 3A H  
·�� 3 A J C 3 C C 0 6  0 1 0 7 0  cT P 6 C CH 

4 3 A 6  5 (;1 0 1 08 0  1"1E S S  D E F M  7 P R I N T E R ? ' 
LJ- 3 A 7  t:: .. -. _) .,;;. 
L� J r:-\ :3 L� 9 
Lt 3 A 9  'tE 

.. �r._j(\t\ :=, -�f 
1+ 3 i� t?· .. � 
Lj. J (\ C. ::, .t:·� 
!1 :!.i\ D  3 F  
Lj. :_; (; E C·� l7l iJ I DC? D  D E FT.  �J 
L� _; (·\ r-:· 'H .t m 1 r t:-�:; r 2. I T S 1 
.t. - :: .... r·- r ·  F'U!3H H L. '·r ":·,'H- r·· 

if 3 E'. I;� pu::::;H B C  
' I  3 f?. j f.;\ :< O R  t�\ 
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4 382 CB 1 C  

4384 CB l D  

4386 3ftH 9 

4388 121603 

43BA AF 

4388 CB 1 C  
4380 CB 1 D  

43BF 1 F  

43C0 1 0F9 

43C2 07 

43C3 07 

4 3 C4 07 
43C5 47 

4 3 C6 1214 

43 C7 AF 

4 3 C8 37 

43C9 1 7  

43CA 1 0FD 
43CC 121 1 D443 

4 3 CF 1219 

43D0 A6 

A01210 1 

B000 1 

43D 1 C 1  P000 1 
43D2 E 1  

43D3 C9 0 1 1 1  

43D4 0 1 1 .  BASE 

4300 0 1 1 30 

00000 TOTAL E R RORS 

A0000 433F 

A000 1 43BB 
B 0000 434D 

B 00 0 1  43C9 

BASE 4304 

B I TS M 

GO 

G02 

L 1 20 

L 1 70 

L70 

L90 

MESS 

N O  

P0000 

P 00 0 1  

STA RT 

TEST 

WA I T  

43 1 2  

43 1 6  
436 1 

4378 

4328 

4333 

43A6 

4394 

435 7 

43D 1 

4300 

43AF 

438E 

RR 

RR 

JR 

LD 

X O R  

R R  
R R  

R RA 

DJN Z 

RLCA 

R L CA 

RL CA 
LD 

I N C 

X O R  

S CF 

RLA 

DJN Z 
LD 

ADD 

COND 
C PL 

END C 

AND 
COND 

LD 

EN D C  

P O P  

P O P  

ENDM 
RET 

E G!U 

END 

***** CHORD PRACT ICE L I I /4K 

I NTRODUCTI ON . 

MI CR0-80 PAGE 25 

H 

L 

N C , P00 0 1 

B , 3 

A 

H 
L 

A000 1 

B , A 

B 

A 

B000 1 
B C , BASE 

HL d?. c  

1 =2 

< HL >  
1 =2 

( 1-JL ) , A  

B C  

HL 

$ 
STA RT 

( C )  DR . A . F . J .  BELL ***** 

Thi s  program di sp l ays a seri es of random chord names ei ther on the screen or on a pri nter , 1 etti ng 
the user practi se h i s chord fi ngeri ng ei ther by tryi ng to keep up wi th the screen di spl ay or 
by readi ng a computer pri ntout . The program wi l l  request the user to sel ect the KEY (musi c al 
not keyboard ) i n  whi ch he wi shes to practi se h i s chords , and wi 11 then proceed to di spl ay the 
chord names on the screen unti 1 a t i mi ng l oop i n  the program returns you to the menu . For anybody 
unfami l i ar wi th chords , here i s  a bri ef descri pti on : 

A chord i s  a group of notes ( 3  or more ) wh i ch are p l ayed s i mul t aneou s l y .  They are usua l ly  ( on 
a keyboard i nstrument )  p l ayed wi th the l eft hand whi 1 st the ri ght hand p 1 ays the me l ody , ( the 
recC•::Jni sabl e porti on of a tune ) . A knowl edge of musi c i s  requi red to use thi s program ,  ( actua l  
chord fi nger i ngs are not di spl ayed , only a prompt a s  to . wh i c h  chord i s  requ i red ) .  I ntend� ng 
users who are unfami l i ar wi th chords and wi sh to 1 earn may obtai n a book on chord fi ngen ng 
from most mus i c stores . 
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** Samp l e Pri ntout from program ** 

Ch o r d s  i n  G a n d  F 

C7 C G C 

F Em Bb Dm 

G G Em G 
C7 D7 C7 B b  

Em B b  Bb E m  

C7 C7 E m  D 7  

C G D7 E m  

G C7 C C 

C C D7 C 7  

Em D m  Bb F 

D? Em Dm F 

Em D7 D7 D7 

C ?  E m  C7 Bb 

C Bb F '-

C C Dm C7 
r Bb C G 

G C7 Cm E m  

Bb Bb Em D7 

Dlfl Db D7 Bb 
C7 E m  Bb Dm 

D7 Dm E m  C 

F C C7 C 
Em F C D7 

F C7 D7 Dm 
Bb Dm D7 F 

C Drn F Dm 

C C7 F G 

F Dm Dm D7 

D? C C Bb 

Bb [17 Bb F 

1 0  CHORD PRACT I CE 
20 A FJ BELL 1 7 / 03/8 1  
30 Uses 2 . 1 Kb yt es 

C7 D m  D 7  Bb 
F G Em Bb 

C C F Bb 
G Bb Em Dm 

F Em Bb C 7 

D7 D7 F G 

G G D7 Dm 

G Bb r· D 7  

Em Bb C C 
F C7 D7 E:b 
C7 Bb C Dm 
Dm D 7  D 7  Ern 

Bb G G C 
G Dm Bb G 

Dm F Ern B b  

G C? C C? 
F G Em C 7  
Bb C 7  B b  G 

Dm C G Dm 

C? C 7  D 7  Bb 

Ern G C C7 
Bb F C7 F 

D7 Bb C G 

F Bb Em F 

F C G G 

C7 G C7 Em 
Em Db G F 

C7 C Em C? 
D m  C7 C ·� 

Dm Dm Drn C 

40 DEF I NT A- Z : D I M  CHRD$ ( 1 2 > , 0PTN$ (8 ) 
50 � Def i nes chords and opt i ons 
60 FOR L = 1 TO l 2 : READ CHRDS < L > : NE X T  
70 DATA C , 67 � F , Am 
80 DATA G , D7 � C , Em 
90 DATA F , C7 � Bb , Dm 

1 00 FOR L= l TO 8 : READ OPTNS < L > : NE X T  
1 1 0 DATA " Chor d s  i n  C "  
1 20 DATA " Chor d s  i n  G "  
1 30 DATA " Ch or d s  i n  F "  
1 40 DATA " Chor d s  i n  C and 6 "  
1 50 DATA " Chor d s  i n  C an d F "  

1 60 DATA " Chor d s  i n  6 and F "  
1 70 DATA " Chor d s  i n  C ,  6 ,  and F "  
180 DATA " End " 
1 90 � D i sp l ays op t i on s 

Bb Dm C Bb 
Dm C? Bb G 

F Em G Em 

G F Em Em 
Dm Db D7 F 

Bb C7 C C 

F Db Dm C 7  

F Dm Db Dm 
C 7  F G Bb 
G C7 C7 D7 
D7 Em F F 
F D7 Dr'l C 
F Dm F C 

D ?  C? F G 

Dm Bb Em Bb 
Dm E m  D m  E:m 

E m  C 7  F C 
Dm E rn C D'? 

D? Dm Bb Ern 

G F F C 

C7 F C E m  

C G Em D7 

G Em D7 C 7  

C7 C Em D7 

D7 D m  E rn  Bb 

G G [m C 7  

DfTt Bb C F 
C G E':m D 7  

Ern  E m  C F 

C C C D7 

G F F D 7  

G D7 C? C 
C? D7 C7 C 7  

F C Bb D7 
Bb Bb E_m Bb 
Em G Dro D7' 
Dm Em Em Bb 
Om D7 Dm Dm 

Em C7 C Em 
C 1:- D rn  C7 

F F C? Dm 

D? G F C 7  

F Bb Dm C? 
C ?  C7 C C7 

D 7  F G c; 

Dm Ern Dro Bb 

Dm Dm D rn F 

C G G Bb 
Dm C ?  Dm D m  

C ?  C Em F 

C Dm Em Drn 

Em F Dm Dm 

C7 C C C 

G D7 Dm E m  

D 7  J.:lb Bb F 

C Em F C 
Drn Em C7 D7 
Ern C D7 G 

C7 G 07 D 7  

Dm Bh Bb G 

200 CLS : PR I NT : PR I NT : PR I NT CHR$ ( 23 >  TAB < 1 2 ) " 0p t i on s " :: PR I NT 
2 1 0  FOR L= 1 TO 8 

220 PR I NT TAB < 5 >  CHR$ ( 64+L > ; "  " ; OPTNS < L >  
230 NE X T  

2 4 0  PR I NT TAB < 7 > " Wh at i s  your c ho i c e ? " ;  
250 O$= I NKEV$ : I F  0$= " " 60TO 250 
260 PR I NT 0$ : 0PTN=ASC ( 0$ ) -64 

270 I F  OPTN< l OR OPTN >8 60TO 250 
280 IF OPTN=8 60TO 570 
290 FLA6=0 

:::;.oo PR I NT TAB < ? >  " L i nep r i n t er or VDU ? " 
3 1 0  R$= I NKEV$ : I F  R$= " " 60TO 3 1 0  
320 I F  R$= " V " THEN CLS : PR I NT CHR$ ( 23 > : GOTO 360 

PAGE 26  
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330 I F  R$< > " L " GOTO 3 1 0  
340 I F  PEEl< < 1 43 1 2 >  < >63 THEN PR I NT " Li nepr i nt er not ready " 
350 LPR I NT CHR$ C 27 > ; CHR$ ( 66 )  
360 � Set s p ar ameter s 
370 I F  OPTN= l THEN RANGE= 4 : FACTR=O : GOTO 440 
380 IF OPTN=2 THEN RANGE= 4 : FACTR=4 :: GOTO 440 
390 IF OPTN=3 THEN RANGE= 4 : FACTR=8 : GOTO 440 
400 IF OPTN=4 THEN RANGE= 8 : FACTR=O : GOTO 440 
4 1 0  IF OPTN=5 THEN RANGE= 1 2 : FACTR=O : FLAG= 1 : GOTO 440 
420 I F  OPTN=6 THEN RANGE= 8 : FACTR=4 : GOTO 440 
430 IF OPTN=7 THEN RANGE= 1 2 : FACTR=O : GOTO 440 
440 D i sp l ays or p r i nt sout chord 
450 IF R$= " L "  THEN LPR I NT TAB < 32--LEN < OPTN$ < OPTN > ) / 2 )  OPTN$ < OPTN > 
: LPR I NT "  II 
460 FOR L= l TO 480 
470 X =RND ( RANGE > +FACTR 
480 I F  FLAG= l AND < X >4 AND X < 9 >  GOTO 470 
490 IF R$= " V "  THEN PR I NT @ 480 , CHRD$ C X > ; : FOR J = l  TO 500 : NEX T  J :  
PR I NT @ 480 , STR I NG$ ( 2 , 32 ) : FOR K= l TO 1 50 : NE X T  K : GOTO 530 
500 LPR I NT us I NG I I  �I. % II ; CHRD$ ( X )  ; 
5 1 0  I F  L / 4= I NT C L / 4 )  THEN LPR I NT "  
520 I F  L / 1 6= I NT ( L / 1 6 }  THEN LPR I NT "  II 
530 RANDOM 
540 NE X T  
550 I F  R$= " V " GOTO 1 90 

I I  a , 

560 FOR L= 1 TO 8 : LPR I NT "  " : NE X T : GOTO 1 90 
570 CLS : END 

***** DOG RACE L I I /4K { C )  J . D .  I NGRAM ***** 
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Four dogs are 1 i ned up and move vi  a a random number between 1 and 4 generated by the computer . 
The dogs are modu l ari zed and so the one subrouti ne wi l l  move the four dogs when the respecti ve 
updated coordi n ates are " pl ugged" i nto the "move .. subrouti ne .  

Li ne 1 0  sets the i ni ti al coordi n ates for each dog . L i nes 2 0  and 50 set the X and Y coordi n ates 
fi rstl y  to A and B and then to I and J .  The GOSUB 300 i s  a modul ar " st andi ng dog" . 

Li nes 80 and 1 1 0 1 oads the se 1 ected dog • s c urrent coord i n ates i nto X and Y and then goes to 
the "move" s ubrouti ne . L i ne 1 50 determi nes that if no dog has reached the fi n i s h  l i n e ,  another 
move can be made . However , if any dog has touched the fi n i s h  l i ne then l i nes 1 60 and 1 90 determi ne 
whi ch dog i s  the wi nner . So p 1 ace your bets and type RUN and as the author says , 1 1When taki ng 
my Scott i e  for a wal k he doesn • t  move much faster , stopp i ng at each b l ade of grass to - - - - - �� . 

1 0  CLS : � COPYR I GHT C C }  1 978 BY J 2 D . I NGRAM , PO BOX 244 , GAWLER 5 1 1 8 .  
2 0  PR I NT@ 1 5 , " === TH I S  I S  A DOG RACE === " ; : FORF=OT03333 : NE X TF 
30 CLS : A=22 : B=5 : C=22 : D= 1 5 : G=22 : H=25 : 1 =22 : J =35 
40 X=A : Y=B : GOSUB250 
50 X=C :: Y=D ; GOSUB250 
60 X =G : Y=H : GOSUB250 
70 X = I : Y=J : GOSUB250 
80 PR I NT;])252 , " NO 1 " ; : PR I NT@444 , " NO 2 " ; :: PR I NT@636 , " NO 3 " ; ::  PR I NT@8 
28 , " NO 4 " ; 
90 FORY=4T045STEP5 : SET C 1 1 7 , Y > : NE X T Y  
1 00 PR I NT@O , " " ; : I NPUT " PRESS � ENTER � K E Y  TO START RACE " ; A$ 
1 1 0 Z =RND C 4 )  
1 20 I F Z = 1 X=A : Y=B : GOSUB290 :: A= X : GOT0 1 60 
1 30 I FZ = 2 X =C : Y=D : GOSUB290 : C= X : GOT0 1 60 
1 40 I FZ=3X=G : Y=H :: GOSUB290 : G= X :: GOT0 1 60 
1 50 I F Z =4 X = I :: Y=J : GOSUB290 : I = X : GOT0 1 60 
1 60 I F X < 1 20GOT0 1 1 0 
1 70 I FA >= 1 20PR I NT@ 1 28 , 11 NUMBER 1 W I N N E  R ! " ; :: GOT02 1 0  
1 80 I FC >= 1 20PR I NT@384 , " NUMBER 2 W I N N E R  � " ; : GOT02 1 0  
1 90 I FG >= 1 20PR I NT@576 , 11 NUMBER 3 W I N N E  R � " ; :: GOT02 1 0  
200 I F I >= 1 20PR I NT@768 , 11 NUMBER 4 W I N N E R  ! 11 ; : GOT02 1 0  
2 1 0  FORF=OT02222 : NEXTF : PR I NT@O , " " ;  
220 I NPUT " ANOTHER RACE ? : TYPE A 1 , I F  NOT TYPE A O " ; S  
230 I FS= 1 GOT0:3o 
240 END 
250 SET C X -9 , Y > : SET C X -20 , Y > : SET C X -6 , Y+ 1 > :: SET C X -7 , Y + 1 > 
260 SET < X -8 , Y+ 1 ) : SET C X - 1 9 , Y+ 1 > :: SET C X - 1 0 , Y+4 > :: SET < X - 1 7 , Y+4 > 
270 SET < X - 1 1 , Y+5 ) : SET C X- 1 6 , Y+5 ) 
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280 FORU=9T0 1 8 : FORV=2T03 : SET < X -U , Y+V > : NE X TV : NE X TU : RETURN 
290 RESET C X-20 , Y ) : RESET C X - 1 9 , Y+ 1 ) : SET C X - 1 7 . Y+ 1 > : SET C X - 1 6 . Y )  
300 SET C X -5 , Y+ 1 ) : SET < X -4 , Y+ 1 > : RESET < X -9 , Y > ; SET < X -6 , Y > 

. 

3 1 0  RESET C X- 1 8 , Y+2 > : RESET C X - 1 7 . Y+2 > : SET < X -8 . Y+2 > : SET < X -7 . Y+2 ) 
320 RESET < X -8 , Y+1 > : RESET C X -7 , Y� 1 > : RESET C X - 1 i , Y+5 ) : RESET C � - 1 0 , Y+4 

330 SET < X -8 , Y+4 > : SET < X -7 , Y+5 > : RESET < X- 1 8 , Y+3 ) : RESET C X- 1 7 , Y+3 > 
340 SET < X -8 , Y+3 ) : SET < X -7 , Y+3 > : RESET < X - 1 7 , Y+4 > : SET C X - 1 5 , Y+4 > 
350 RESET < X - 1 7 , Y+ 1 ) : SET C X - 1 5 , Y+ 1 ) : RESET < X - 1 6 , Y+2 > : RESET C X - 1 6 , Y+3 

360 RESET < X- 1 5 , Y+2 > : RESET < X - 1 5 , Y+3 > : RESET < X - 1 6 , Y+5 > : RESET C X- 1 5 , Y 
+5 ) 
370 RESET < X- 1 5 , Y+4 > 

380 SET < X - 1 3 , Y+4 ) : SET C X- 1 2 , Y+5 ) : RESET C X - 8 , Y+4 ) : SET < X - 6 , Y+4 ) 
390 SET C X -6 , Y+2 > : SET C X -5 , Y+2 > : SET C X -6 , Y+3 > : SET C X -5 , Y+3 ) 
400 SET < X -3 , Y+ l ) : SET < X -2 , Y+ l ) : RESET C X-6 . Y > : SET C X -5 . Y >  
4 1 0  RESET < X -6 , Y+ 1 > : RESET C X -5 , Y+ 1 > : X = X +4 ; RETURN 

. 

***** L I ST D I SABLE L I I /4K ( C )  B .  HOFF ***** 

I NTRODUCTION . 
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Many has been the t i me when you have 1 eft a program on the • 80 to do comp 1 ex tasks , such as 
a 724 day program to prove the four-col our map theorem , on ly to fi nd that on the 723rd day someone 
has come al ong , pressed BREAK and typed 

1 0  PRI NT "HELLO " ; 
20 GOTO 1 0  

o r  changed 1 i n e  1 0360 from GOTO 560 to GOTO 560700 o r  somethi ng equal ly  i nfuri ati ng . Apart 
from l ooki ng for the correct neck to twi st , di d you not al so wi sh that there was a way of stoppi ng 
peop l e from BREAKi ng , L I STi ng , EDITi ng or NEWi ng ( or in some cases , CSAVEi ng }  your programs . 
Wel l ,  thi s  program i s  abl e  to cut out access to the computer to the poi nt where , short of rebooti ng 
DOS or restart i ng at the MH10RY S I ZE ?  questi on ,  i . e .  turni ng the computer off , it i s  i mpossi bl e  
for any user t o  modi fy the program i n  memory . The comments shou 1 d make operati on of the program 
c 1 ear , but I wi 1 1  g i ve two common ex amp 1 es .  Suppose your fri ends i ns i st on copyi ng a 1 1  your 
programs . Si mply l oad the di s abl e routi ne ,  add 1 86 , - 1 73 to l i ne 3 and RUN . Everythi ng wi l l  
work normal ly except CSAVE and SAVE whi ch wi l l  be di s ab l ed ,  al ong with BREAK . Or the computer 
i s  on di sp  1 ay and you don ' t  want anybody to 1 ook at the program .  Load the program and extend 
1 i ne 3 wi t h  1 85 , 1 67 , 1 74 , - 1 42 then change the data i tem 32 to 40 . After RUNn i ng ,  everythi ng 
wi l l  be di sabl ed except CLOAD , LOAD , SYSTEM and RUN . To fi nd the keyword s ,  run thi s program : -

1 0  X ::::: L2B :: FOFU == 51 1 2TOS 1 7 ·�� � PFU N T C H R�i ( P E F V  ( I )  f.·'tN D  l Tn � � I F P E E J: ( I  ··l·· l ) 

1 2 7 T H E N P R I N T X , : X = X + l  

:2 (> N E X T  

1 � L I ST D I SABLE < C >  1 980 B Y  BRENTON HOFF 
2 CLEAR : P=PEEK < 1 6548 ) +PEEK C 1 6549 > *256 : FOR I =PTOP+99 : READJ : POKE I , A  
BS C J ) : I FJ >=OTHENNE X TELSEK= I + l : L= I -P-34 : I =P+35 :: POKEP+ 1 7 , I AND255 : PO 
KEP+ 1 8 , I / 256 : POKEP+20 , LAND255 : POKEP+2 1 , L / 256 : FOR I =OT02 : POKEP+32 + I  
, PEEK < 1 68 1 8+ I > : NE X T : POKE 1 6396 , 24 1 :: POKE 1 6397 , 20 1  
3 POKE 1 68 1 9 , PAND255 : POKE 1 6820 , P / 256 : POKE 1 68 1 8 , 1 95 : POKEK , O : K=K+ 1 : 
POKEK , O : POKEK+ 1 , 0 : POKE 1 6548 , KAND255 : POKE 1 6549 , K/ 256 � 

4 DATA56 , 24 , 245 , 229 , 2 1 3 , 229 , 209 , 1 9 , 26 , 1 83 , 40 , 1 7 , 254 , 1 28 , 56 , 247 , 3 
3 , 0 , 0 , l , 0 , 0 , 237 , 1 77 , 32 , 237 , 1 95 , 204 , 6 , 209 , 2 25 , 24 1 , 20 1 , 0 , 0  
5 ' 

HOW TO USE : 
T YPE I N  THE DEC I MAL VALUES OF THE KEYWORDS YOU WANT TO 
ENABLE / D I SABLE , W I TH LAST ELEMENT NEGAT I VE .  THEN E I THER 

1 .  S I MPLY RUN IF YOU WANT ONLY THE KEYWORDS J UST TYPED I N  
D I SABLED , OR 

6 � 2 . CHANGE THE DATA I TEM 32 TO 40 C J R  N Z , TO JR Z , > 
FOR WHEN YOU WANT TO D I SABLE ALL BUT THE KEYWORDS 
J UST TYPED I N .  

REPLACE F I RST TWO DATA I TEMS W I T H  Z ERO I F  USER WANTS 
TO TYPE IN A BAS I C  PROG . 
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***** SHARE TRANSACTION COSTS LII/4K (C )  D .  HARDIE ***** 

Thi s i s  a short program whi ch cal cul ates brokerage and stamp duty costs on share transacti ons 
up to ? val ue of $250,000 . It i s  accurate for al l Austral i an States except W . A .  i n  whi ch stamp 
duty w1 l l  cost a few cents more for transacti ons bel ow $ 1 00 val ue . Doubl e-preci s i on i s  used 
for the number , pri ce and consi derati on vari abl es to avoi d annoyi ng 1 and 2 cent errors i n  the 
total . Respond to the prompts i n  the program by enteri ng the number of shares and then the 
pri ce of the shares and the program wi l l  supply the i nformati on on the brokerage stamp duty 
buyi ng cost and the sel l i ng proceeds . 

' ' 

1 0  � SHARE TRANSACT I ON COSTS - L I I /4K 
20 � BY D .  L .  HARD I E  

30 CLEAR : DEFDBLC , N , P : F$= " $$## , ### . ## " 
40 CLS : PR I NT@64 , " SHARE COSTS AND PROCEEDS CALCULATOR " : PR I NTSTR I N  
6$ ( 35 , 1 3 1 ) : PR I NT 
50 I NPUT " NUMBER OF SHARES = " ; N  
60 I NPUT " PR I CE = " ; P : PR I NT 
70 C=P* N : I FC< 5000THEN B=5+C * . 025 : 60T0 1 30 
80 I FC< 1 5000THEN B= 1 30+ < C-5000 > * . 02 : 60T0 1 30 
90 I FC< 50000THEN B=330+ ( C- 1 5000 > * . 0 1 5 : 60T0 1 30 
1 00 I FC<: 250000THEN B=855+ ( C-50000 > * . 0 1 : 60T0 1 30 
1 1 0 PR I NT " I F  YOU HAVE MORE THAN $250 , 000 TO I NVEST THEN YOU NEED 

1 20 PR I NT " A  PROFESS I ONAL ADV I SER . " : 60T0200 
1 30 I FC< 1 00THENS= I NT < CI 25- . 000 1 > * . 07+ . 07 : 60T0 1 50 
1 40 S= I NT ( C/ 1 00- . 00005 > * . 3+ . 3 
1 50 PR I NT " CONS I DERAT I ON = " ; : PR I NTTAB < 1 8 > US I N6F$ ; C  
1 60 B= I NT < B* 1 00 } / 1 00 : PR I NT " BROKERA6E = " ; : P R I NTTAB < 1 8 ) US I N6F$ ; B 
1 70 PR I NT " STAMP DUTY = " ; : PR I NTTAB < 1 8 > US I N6F$ ; S  
1 80 PR I NT : PR I NT " BUY I NG COST = " ; : PR I NTTAB < 1 8 > US I N6F$ ; C+B+S 
1 90 PR I NT " SELL I NG PROCEEDS= " ; : PR I NTTAB < 1 8 > US I N6F$ ; C-B-S 
200 PR I NT@960 ' II TYPE E TO END ANY OTHER KEY TO CONT I NUE II ; 
2 1 0  60SUB220 : I FA$= " E " THENEND ELSE 40 
220 
230 A$= I NKEY$ : A$= " "  
240 A$= I NKEY$ : I FA$= " " THEN240ELSERETURN 

***** SHARE CHARTING LII/ 1 6K (C) D .  HARDIE ***** 

Thi s i s  a data handl i ng system for day to day vari ati ons i n  share pri ces . It di spl ays the data 
i n  graphi cal form on the screen . Logari thmi c representati on of share pri ces i s  �sed as

. 
equal 

di stances on the screen represent equal percentage vari ati on i n  val ue . The program 1 s  compl 1 c ated 
somewhat by the need to handl e di fferent types of data,  i . e .  on a day to day and weekly chart , 
l ast sal e pri ces are used , but for monthly charti ng a hi gh and l ow range of pri ces i s  used and 
thi s compl i c ates al l of the data handl i ng routi nes . 

OTHER USES . 

The program cou l d  be used by a retai l er to chart retai l sal es or vi rtual ly  any other
. 

requi r�ment 
for di spl ayi ng percentage vari ati ons i n  data . The program starts by aski ng the user

. 
1 f  he w1 s�es 

to start a new fi 1 e or l oad an o 1 d fi l e .  After thi s ,  the program di sp 1 ays the ma1 n menu wh1 ch 
gi ves the fol l owi ng opti ons : -

A GRAPHIC DISPLAY OF THE DATA . (di spl ayed on a graph ) 

ADD DATA TO THE FILE . 

EDIT AND ADD DATA TO THE FILE . 

LIST THE FILE DATA . 
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CHANGE THE SCALE . ( a l ter the scal e of the users dat a ,  di spl ayed on the graph ) 

LOAD ANOTHER COMPANY DATA AND END . 

PAGE 30 

The program has been set up to operate w i th ei ther a 1 6K cassette system or a 32K di s k  system 
for the dat a  transfers . S i mp l y  respond to the prompts as to whi ch type of system you have wi th 
ei ther a n o n for di s k  or u rn  for tape . Users not havi ng a di sk system connected shou l d  take 
care not to se l ect the di sk functi ons or the computer wi l l  l ock up , maki ng i t  necess ary to press 
the reset button and , of course ,  l os i ng your dat a  at the same t i me .  Opti ons are al so gi ven 
to make back up copi es of the dat a .  

Al l neces sary i nstructi ons and prompts are g i ven to the user by the program i tsel f .  

1 0  SHARE CHART I NG PROGRAM 
20 L I I I 1 61< T APE ( 3 21< [: I SL ) 
30 BY D .  L .  HARD I E  

40 CLEAR : CLEAR500 : DEF I NT D , N � X , V , Z : D I MD$ < 7 > , DM < 1 2 > , DM$ ( 1 2 ) , P ( 280 ) 
50 S 1 =43 : S2=4 : F 1 $= " $$# . ## " : F$= " ## ' ## ' ## " : D$ = " - "  
6 0  FORN= l T 07 : READD$ C N ) : NE X T : F ORN= l T 0 1 2 : READDM < N > , DM$ ( N ) : NE X T  
7 0  

CLS : PR I NT @7 7 ,  " * * * *  STOCI< MARI<ET MENU * * * * " : PR I NT 
80 PR I NT " CREATE A NEW DATA F I LE " ,. " T YPE 1 
90 PR I NT " L OAD AN E X I ST I NG F I LE " , " T Y PE 2 "  
1 00 GOSUB270 : I FA$= " 1 " T HEN 1 20 
1 1 0 I FA$= " 2 " THEN230ELSE70 
1 20 , 

* * *  NEW DATA F I LE * * * *  
1 30 CLS ; GOSUB570 
1 40 N 1 =2 0 : N2=20 : PR I NT : I FAD$= " D " THEN I NPUT " I NPUT F ILESPEC < E G .  BHP 
/ T X T > " ; WF$ 
1 50 I NPUT " I NPUT T I TLE < EG .  B H P ) " ; W$ 
1 60 I NPUT " I NPUT I F  DA TA TO BE DA I LY ,  WEEI-<L Y DR MONTHL Y ( D / W / M ) : "  
; DA$ :: I FDA$= " D " ORDA$= " W " T HE N 1 80ELSE 1 70 
1 70 I FDA$= .. M " THEN200ELSE 1 60 

1 80 PR I NT " I NPUT DATE OF E ARL I ES T  DAT A � " : PR I N T TAB ( l O > ; " DA Y  OF WEE 
K < EG SUN= l , MON= 2 , . . . •  , SAT=7 ) " ; : I NP U T D 4  
1 90 PR I N T T AB ( 1 0 ) ; " DAY ( 1  T O  3 1 ) " p i NPUT D 1  
200 PR I I\ITTAB < 1 0 ) ; " !"10NTH ( 1 - 1 2 ) " ; � I NPUTD2 
2 1 0  PR I NTT ?'m ( 1 0 ) ; " YEAR < E G .  80 ) " ; : I NPUT D3 
220 GOSUB890 : GOSUB 1 680 ; GOSUB 1 080 : GOT0930 
2 30 

* * *  LOAD AN E X I ST I NG F I LE * * * 
2 4 0  CL S : K 1 =0 : GOSUB570 : I FAD$= " T " THEN260 
250 CLS : I NPUT " F I LE SPEC " ; WF $  

260 GOSUB77 0 : GOSUB890 : GOT0930 
2 7 0  

* * *  HOLD ROUT I NE * * *  
280 A$= I NKEY$ : A$= " " 

290 A$= I NI<EV$ : I FA$= " " THEN290 ELSE RETURN 
::::.oo 

* * *  DATE DATA * * * 
3 1 0  DD=D 1 : DM=D2 : DY=D3 : DN=D4 : RETURN 
320 , 

* * * DATE I NCREMENT * * *  
330 I FDA$= " !"1 " THEN4 1 0  

340 DD=DD+ 1 : DN=DN+ l : I FDN=8THENDN= 1 
350 I FDD >DM < DM > THENGOSUB390 
360 I FDA$ = " W " THEN I F DN< >D4THEN340 
370 I FDA$= " D " THEN I FDN= 1 0RDN=2THEN340 
380 RETURN 
390 I FDD=DM < DM > +2THENDD= l : GOT04 1 0  
400 DD= 1 : I FDM=2AND I NT < DY / 4 ) =D Y / 4THENDD=DM < DM > + 1 : GOT0360 
4 1 0  DM=DM+ l : I FDM= 1 3THENDM= 1 : DY=DY + 1  
420 RETURN 
430 

* * *  DATE DECREMENT * * *  
440 I FDA$= " M " THEN500 
450 DD=DD- 1 : DN=DN- 1 : I FDN=OTHENDN=7 
460 I FDD=OTHENGOSUB500 
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470 I FDA$= " W " THEN I FDN< >D4THEN450 
480 I FDA$= " D " THEN I FDN= 1 0RDN=2THEN450 
490 RETURN 
500 DM=DM- :J. : I FDM=OTHENDM= 1 2 : DY=DY - 1  
5 1 0  DD=DM < DM >  
520 I FDM=2AND I NT < DY / 4 > =DY/ 4THENDD=DM < DM > + 1  
530 RETURN 
540 ,. 

* * *  DATE PR I NT OUT * * *  
550 I F DA$= " M " THENPR I NTDM$ ( DM > ; 1 900+DY ; : RETURN 
560 PR I NT D$ C DN > ; "  " ; : PR I NTUS I NGF$ ; DD ; D$ ; DM ; D$ ; DY ; : RETURN 
570 , 

* * *  TAPE / D I SK QUEST I ON * * *  
580 PR I NT : PR I NT : PR I NT 11 TAPE OR D I SK < T I D > ? 11 : GOSUB270 : AD$=A$ 
590 I FA$= " T " ORA$= " D " THENRETURNELSE580 
600 , 

* * *  OUTPUT * * *  
6 1 0  I FK l =OTHENRETURN 
620 I FN2 >269THENN2=269 
630 CLS : GOSUB570 
640 I FAD$= 11 T " THEN690 
650 I FWF$= " " THENJ NPUT " F I LESPEC " ; WF$ 
660 OPEN 11 0 11 , 1 , WF$ 
670 PR I NHU ' D 1 ; D2 ; D3 ; D4 ; P 1 ; P2 ; P3 ; N2 ; W$ ; II ' II ; DA$ 
680 FORN=N 1 TON2 : PR I NT# 1 , P C N ) : NE X T : CLOSE : RETURN 
690 PR I NT@ 1 28 , 11 PRESS PLAY � RECORD BUTTONS ON CASSETTE 
WHEN READY H I T  ANY KEY TO CONT I NUE " : GOSUB270 
700 PR I NT#- 1 , W$ , D 1 , D2 , D3 , D4 , P 1 � P2 , P3 , N2 , DA$ 
7 1 0  FORN=N 1 TON2+ 1 STEP 1 6  
720 PR I NT#- 1 , P C N > , P < N+ l > , P < N+2 > , P < N+3 > , P < N+4 > , P C N+5 ) , P ( N+6 } , P ( N+ 
7 > , P < N+8 > , P < N+9 > , P < N+ 1 0 > , P < N+ 1 1 > , P < N+ 1 2 > , P < N+ 1 3 ) , P ( N+ 1 4 > , P < N+ 1 5 >  
730 NEX T  
740 PR I NT " DO YOU WANT T O  RECORD THE DATA AGA I N ? C Y I N > " : GOSUB270 
750 I FA$= " N " THENRETURN 
760 I FA$= 11 Y " THEN690ELSE740 
770 

* * *  I NPUT * * *  
780 I FAD$= " T " THEN830 
790 OPEN " I " , l , WF$ 
800 N 1 =20 : I NPUT# l , D 1 , D2 , D3 , D4 , P 1 , P2 , P3 , N2 , W$ , DA$ 
8 1 0  FORN=N 1 TON2 : I NPUT# 1 , P < N > : NE X T  
820 CLOSE : RETURN 
830 CLS : PR I NT@ 1 28 , " PRESS PLAY BUTTON ON CASSETTE 
WHEN READY H I T  ANY KEY TO CONT I NUE " : GOSUB270 
840 I NPUT#- 1 , W$ , D l , D2 , D3 , D4 , P 1 , P2 , P3 , N2 , DA$ 
850 N 1 =20 : FORN=N 1 TON2+ 1 STEP 1 6  
860 I NPUT#- 1 , P < N > , P C N+ l > , P < N+2 > , P < N+3 } , P ( N+4 > , P C N+5 > , P < N+6 > , P C N+ 
7 ) , P ( N+8 > , P C N+9 ) , P ( N+ 1 0 ) , P ( N+ 1 1 > , P < N+ 1 2 > , P < N+ 1 3 ) , P ( N+ 1 4 ) , P ( N+ 1� >  
870 NE X T :: RETURN 
880 ,. 

* * *  I N I T I AL DATA * * *  
890 I FDA$= " M " THENWH$= " H I GH " : WL$ = " LOW " : W 1 $= " MONTHLY " : V 1 =6 : V2=6 
O :: V3=6 
900 I FDA$= " D " THENWH$= 11 " : WL$=WH$ : W 1 $= " DA I LY " : W2$= " FOUR WEEK 
D I V I S I ONS " : V 1 =3 : V2=63 : V3= 1 0  
9 1 0  I FDA$= " W " THENWH$= " " : WL$=WH$ :: W 1 $= " WEEKLY " : W2$= " S I X MONTH 

D I V I S I ON S " : V 1 = 1 1 : V2=63 : V3= 1 3  
920 RETURN 
930 

* * *  MA I N  MENU * * * *  
940 CLS : PR I NT@74 , " * * *  MENU - " ; W$ ; " " ; W 1 $ ; " * * * " : PR I NTTAB < 1 0 > ST 
R I NG$ ( 40 !11 1 3 1  > 
950 PR I NT " GRAPH I C  D I SPLAY " , , " TYPE 1 "  
960 PR I NT " TO ADD NEW DAT A " , , " TYPE 2 "  
970 PR I NT " TO ED I T  AND ADD DATA " , " TYPE 3 "  
980 PR I NT " TO L I ST DATA " , , " TYPE 4 "  
990 PR I NT " TO CHANGE THE SCALE " , " TYPE 5 "  
1 000 PR I NT " LOAD ANOTHER COMPANY DATA " , " TYPE 6 "  
1 0 1 0  PR I NT " SAVE DATA AND END " , " TYPE 7 "  
1 020 GOSUB270 
1 030 A=VAL C A$ ) : 0NAGOSUB 1 440 , 1 0B0 , 1 1 90 , 1 370 , 1 680 , 600 , 620 
1 040 I FA=7THENEND 
1 050 I FA=6THEN40 
1 060 GOT0930 
1 070 RETURN 
1 080 
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* * *  NEW DATA * * *  
1 090 CLS : K 1 = 1 : N=N2 : GOSUB300 : I FP < N2 > =0THEN 1 1 20 
1 1 00 PR I NT " LAST ENTRY WAS " ; TAB < 26 > ; : GOSUB540 : PR I NTWH$ ; " PR I CE 
" ; P < N > : I FDA$= " M " THENPR I NTTAB ( 35 > ; WL$ ; " PR I CE = " ; P < N- 1 > 
1 1 1 0 GOT0 1 1 40 
1 1 20 PR I NT " TO E X I T  TYPE 0 " ; : GOSUB540 : P < N > =O : PR I NTWL$ 
; " PR I CE = " ; : I NPUTP < N > : I FP < N > =OTHEN 1 1 50 
1 1 30 I FDA$= " M " THENPR I NTTAB < 35 > ; WH$ ; " PR I CE = " ; : I NPUTP < N+ 1 ) : I FP < N+ 
1 > =0THEN 1 1 30ELSEN=N+ 1 
1 1 40 N=N+ 1 : GOSUB320 : GOT0 1 1 20 
1 1 50 N=N- 1 
1 1 60 GOSUB430 : N2=N : D 1 =DD : D2=DM : D3=DY : D4=DN 
1 1 70 I FDA$< > " M " THEN I FN2 > 1 47THENN3=N2- 1 47 : FORN=N 1 T0 1 47 : P < N > =P < N+N 
3 > : NE X T : N2= 1 47 
1 1 80 RETURN 
1 1 90 " 

* * *  ED I T  AND ADD DATA AT END OF L I ST * * *  
1 200 Ct.S : N=N2 : K 1 = 1 : T$=WH$ : GOSUB300 : PR I NT " TO EX I T  ENTER 0 "  
1 2 1 0  I FT$=WH$THENGOSUB540 
1 220 PR I NTTAB < 9 > ; T$ ; " P < " N " > = " P < N > ; "  
=- 1 : I NPUTT 
1 230 I FT=- 1 THEN 1 260 
1 240 I FT=OTHEN 1 320 
1 250 P < N > =T 
1 260 I FP < N > =OTHEN 1 320 

NEW VAL OR < EN >  IF OK " ; : T 

1 270 I FDA$= " M " THEN I FT$=WH$THENT$=WL$ : GOT0 1 290 : ELSET$=WH$ 
1 280 GOSUB430 
1 290 I'}'=N- 1 
1 300 I FN=2THEN 1 320 
1 3 1 0  GOT0 1 2 1 0  
1 320 N=N+ l 
1 330 I FN >=N 1 THENRETURN 
1 34 0  I FT$< >WH$THENN=N+ 1 
1 350 N3=20-N : N2=N2+N3 : FORN=N2TON 1 STEP- 1 : P < N > =P < N-N3 ) : NE X T  
1 360 FORN= 1 T0 1 9 : P < N > =O : NE X T : GOT0 1 1 70 
1 370 " 

* * *  L I ST DATA * * *  
1 380 GOSUB300 : CLS : PR I NT : N=N2 
1 390 GOSUB540 : PR I NTWH$ ; " P < " N " > = " P < N >  
1 400 I FDA$= " M " THENN=N- 1 :: PR I NTTAB < 9 > ; WL$ ; " P < " N " > = " P < N >  
1 4 1 0  I FN=N 1 THEN 1 430 
1 420 N=N- 1 : GOSUB430 : GOT0 1 390 
1 430 GOSUB270 : RETURN 
1 440 " 

* * *  GRAPH I C  D I SPLAY * * *  
1 450 CLS : F2= < S 1 -S2 ) / ( LOG < P2 > -LOG < P 1 > > : F 1 =S 1 +F 2 *LOG < P 1 > 
1 460 FOR X = 1 5360T0 1 6320STEP64 : POKE X , 1 9 1 : NE X T : PR I NT�96 1 , STR I NG$ ( 62 
, 1 76 > ; 
1 470 FORV=V 1 TOV2STEPV3 : FORN=OT0 1 4 : PR I NT�N* 64+V , " . " ; : NE X TN , V 
1 480 FORP=P 1 TOP2STEPP3 : Z=F 1 -F2 *LOG < P > :: FORN=OT0 1 27STEP6 : SET < N , Z > : 
NEX TN : PR I NT@ I NT < Z I 3 > t64+ 1 , US I NGF 1 $ ; P ; : NE X TP 
1 490 PR I NT@975 , W2$ ; : PR I NTa8 , W$ ; " " ; W 1 $ ; " PR I CE " ; : GOSUB300 : PR I N  
T "  " ; : GOSUB540 : PR I NT:])80 , < P2-P 1 > * 1 00/P 1 ; " 'l.  SCALE " ;  
1 500 I FDA$= " M " THEN 1 600 
1 5 1 0  X = 1 26 : N=N2 : Z T=F 1 -F2t L OG < P < N > > 
1 520 Z = F 1 -F2 * LOG < P < N > > : I F Z >470RZ < OTHENGOSUB 1 590 : RETURN 
1 530 I FZ > Z T : FOR Z 1 = Z T+ 1 TOZ : SET < X , Z 1 > : NE X T : GOT0 1 560 
1 540 I F Z < Z T : FOR Z 1 = Z TO Z T- 1 : SET < X , Z 1 > : NE X T : GOT0 1 560 
1 550 SET < X , Z ) 
1 560 Z T= Z : X = X - 1 : I F X=OTHENGOSUB270 : RETURN 
1 570 N=N- 1 : I FN< N 1 THENGOSUB270 : RETURN 
1 580 GOT0 1 520 
1 590 GOSUB27 0 : CLS : PR I NT�448 , " SCALE OVEFLOW - CHANGE SCALE " : GOSUB 
270 : RETURN 
1 600 Y=O : FORX= 1 0 1 4T0966STEP-6 : PR I NT:]) X , 1 900+D3-Y ; : Y=Y+ 1 : NE XT : X= 1 0  
8+D2 
1 6 1 0  N=N2 
1 620 Z 1 =F 1 -F2*LDG < P < N > > : I F Z 1 >470R Z 1 < 0THENGOSUB 1 590 : RETURN 
1 630 Z 2=F 1 -F2 *LOG < P < N- 1 > > : I FZ 2 >470R Z 2 < 0THENGOSUB 1 590 : RETURN 
1 640 FOR Z= Z 1 TOZ2 : SET < X , Z > : NE X T Z  
1 650 X = X - 1 : I F X=OTHEN 1 670 
1 660 N=N-2 : I FN > 1 9THEN 1 620 
1 670 GOSUB270 : RETURN 
1 680 " 
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* * * *  SCALE CHANG I NG ROUT I NE * * * *  
1 690 CLS : K 1 = 1 : PR I NT�64 , " GRAPH SCALE SELECT I ON AND CHANG I NG ROUT I 
NE " : PR I NTSTR I NG$ ( 40 , 1 3 1 ) 
1 700 PR I NTP 1 ; TAB < 20 > ; " SELECT BASE PR I CE : " ; : T=O : I NPUTT : I FT< >OTHEN 
P 1 =T 
1 7 1 0  I FP l =OTHENPR I NT " MUST BE A POS I T I VE NUMBER " : GOT0 1 700 
1 720 PR I NTP2 ; TAB < 20 > ; " SELECT TOP PR I CE : " ; : T=O : I NPUTT : I FT< >OTHENP 
2=T 
1 730 PR I NTP3 ; TAB < 20 > ; " SELECT D I V I S I ON S I Z E " ; : T=O : I NPUTT : I FT< >OTH 
ENP3=T 
1 740 RETURN 
1 750 

DATASUN , MON , TUE . WED , THU , FR I , SAT 
1 760 DATA3 1 , JAN , 28 � FEB , 3 1 : MAR , 30 , APR , 3 1 , MAY , 30 , J UN , 3 1 , JUL , 3 1 , AUG 
, 30 , SEP , 3 1 , 0C T , 30 , NOV , 3 1 , DEC 

***** PSYC H I C  MASTER L I I / 1 6K ( C )  G .  EGEL ***** 
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Psyc h i c master was wri tten to test the abi 1 i ti es of a person c 1 ai mi ng to h ave psyc hi c  abi 1 i ti es . 
The program h as three opt i ons ( 1 ) HUNCH , ( 2 )  TELEPATHY , ( 3 )  CLAI RVOYANCE . 

( 1 )  HUNCH 

Sel ect i ng HUNCH enab l es a person to test h i s abi l i ty to predi ct a three d i g i t  number . The odds 
agai nst doi ng thi s  correctly  are one thousand to one . The odds agai nst predi ct i ng a two di g i t 
number correct ly are fi fty to one , and agai nst pred i cti ng correctl y  a s i ng l e  di g i t ,  three to 
one . 

( 2 )  TELEPATHY TEST 

Fi ve di fferent symbol s are di spl ayed on the screen in random order . One person must l ook at 
the screen and try to transmi t the i mage di spl ayed to the test subject who , of course , shou l d  
not b e  i n  a pos i ti on t o  see the screen . When the person bei ng tested thi nks h e  knows the symbol , 
he shou l d  say the name of the symbo l  he th i nks he has recei ved , and the person doi ng the transmi tti ng 
shou l d  type i n  the test subject • s  response . The progr am provi des 25 attempts then di spl ays 
the resul ts and announces if the resul ts fal l wi thi n  the bounds of chance or if the person i s  
l i kely to be tel epathi c .  

( 3 )  CLAI RVOYANCE 

I n  thi s test the subj ect h as to percei ve the i mage that the computer woul d  have d i spl ayed i f  
i t  h ad been seen , and type i n  what they thi nk the computer wou 1 d h ave d i  s p  1 ayed . At the end 
of thi s test , resul ts s i mi l ar to the above test are d i spl ayed . 

1 0  REM## PSYCH I C  MASTER ### 
20 REM ## COPYR I GHT GEOFFREY EGEL MARCH 1 980 ## 
30 REM # 1 8  STURT ST LOX TON 5333 # 
40 RANDOM : CLEAR 1 00 : D I M  B C 25 > : DEF I NT N , S , T  
::.o CLS : PR I NT TAB < 25 )  " PSYCH I C  MASTER " ::  PR I NT STR I NG$ ( 64 ,  1 9 1 ) 
60 PR I NT "  < 1 >  PSYCH I C  NUMBER HUNCH TRA I NER " : PR I NT 11 ( 2 )  CLA I RVOY 
ANCE AND TELEPATHY TESTS " : PR I NT STR I NG$ ( 64 , 1 40 ) 
70 A$= I NKEY$ : I F A$= " " THEN 80ELSE I F  A$= " 1 "  THEN 90ELSE I F  A$= " 2  
II THEN 320 
80 FOR N= l TO 63 : PR I NT;i)576 � TAB ( N )  " EX TRA SENSORY PERCEPT I ON " ::  NEX 
T N :  GOTO 70 
90 CLS : PR I NT " PSYCH I C  NUMBER GUESS I NG TRA I NER " : PR I NT STR I NG$ ( 64 
,. 1 9 1 ) :  PR I NT " I NSTRUCT I ONS Y / N "  
i oo A$= I NKEY$ : I F  A$= " " T HEN 1 00ELSE I F A$= " N "  THEN 1 40 
1 1 0 CLS : PR I NT " THE A I M  OF TH I S  PROGRAN I S  TO TRA I N  THE M I ND TO P 
RECALL THE THREE D I G I T  TARGET NUMBER q TO PLAY ENTER A THREE 

D I G I T  NUMBER BETWEEN 000 - 999 " 
. 

1 20 PR I NT " A  HUNDRED TR I ES PER DAY I S  REQU I RED FOR E I GHT WEEKS T O  
ACH I EVE A GOOD RESULT AND AFTER TH I S  YOU MUST CONT I NUE T O  PRACT 

I CE TO REMA I N  PROF I C I ENT 
1 30 I NPUT " PRESS ENTER TO CONT I NUE " ; A$ 
1 40 CLS 
1 50 RANDOM : FOR T= 1 TO 1 00 

1 60 K=O 
1 70 A ( 1 ) =RND C 1 0 } - 1 : A C 2 > =RND C 1 0 > - 1 : A C 3 > =RND C 1 0 ) - 1  
1 80 A=A C 1 ) : B=A < 2 > : C=A < 3 > : T$=STR$ C A > +STR$ C B > +STR$ C C > : CLS :: PR I N T " PL 
ACE A THREE D I G I T  NUMBER HERE PLEASE " 

1 90 X $= I NKEY$ :: I F  X $= '"' THEN 1 90EL.SE A < 4 > =VAL. ( X$ ) : PR I NT X $ ; 
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200 Y$= I NI<EY$ : I F  Y $= " " THEN 200ELSE A ( 5 )  =VAL ( Y$ ) : PR I NT Y$ ; 
2 1 0  Z $ = I N I<EY$ : I F  Z $= " " THEN 2 1 0ELSE A ( 6 )  =VAL < Z $ ) : PR I NT Z $  
220 F OR N= 1 T O  3 : FOR S=4 T O  6 
230 I F  A < N > =A < S >  T HEN A < S > =20 : A C N > = 1 9 :  K=K + l  
240 NE X T  S : NE X T  N 

250 I F  1<=3 T H EN F=F + l  
2 60 I F  K = 2  THEN G=G+ l 
270 I F  K = 1 THEN H=H + 1 
280 CLS : P$= X $ + Y$ + Z $ : PR I NT " TARGET " ; T ; " WAS " ; T$ ; ;t  Y OUR CH I OCE 

" ; P$ : FOR Q= 1 T O  1 000 : NE X T  Q 

290 NE X T  T 
300 CLS : PR I NT F ; 11 CORRECT THREE D I G I TS " � PR I NT G ; " CORRECT TWO D I  
G I T S " : PR I NT H ; " COHRECT ONE D I G I T S "  

3 1 0  END 
320 CLS 
330 PR I NT "  GRAPH I CS TEST FOR CL r·< ; RVOY ANCE AND T E L EPATHY " �  PR I N T S 
TR I NG$. ( 64 , 1 9 1 ) : PH I NT " I NSTRUCT I ONS Y i N "  
340 A$= I NI<EY$ : I F  A$= I I  y II THEN 35UELSE l F- A$= " N" T HEN 390ELSE ::::.4 0 

350 PR I NT;j) l 9 2 , " TH I S  SECT I ON CAN BE F-' L tVr' E Ll l'\l ONE OF TWO WAVS E 
I THER AS A SEL F TEST CLA I R OYANCE WHERE Y OU W I L L  NOT GE T T O  SEE T 
HE GRAPH I CS OR AS A TEST FOR TE.:U: F-'AT HY W l  fH IWO P ER SONS " 

360 PR I NT " ONE SEE I NG THE I MAGE 1-'lND TRANSM i T T I NG I T  T HE O T HER NOT 
SEE I NG AND T R Y I NG T O  PERC I EVE I T  ! /  THE F OLLOW I NG ARE T HE S 

YMBOLS " : FOR Q= l TO 45 00 : NE X T  Q 

370 Z = Z + l : ON Z G O T O  5 7 0 � 580 , 590 , 600 , 620 , 390 
380 FOR Q= l TO l OOO : NE X T  Q : GOl O 370 
390 Z =O �  PR I NT " CL A I RVOYANCE OR TELE�{�-rHY C / T  I I : T=O 
400 N$= I NKEY$ : I F  N$= " C "  OR N$ = " T " T HE N  4 1 0EL SE 400 
4 1 0  F OR N= l TO 4 : C LS : PR I N T " SHUFF L I NG WON ' T BE LONG " : F OR T= 1 TO 2 
5 : B C T ) =O :  NE X T  T : F O R  F = 1 TO 5 : FOR A= l TO 5 
4 20 S=RND C 25 ) : I F B C S > =O T HEN B C S ) =A : G O T O  440 

430 GOTO 420 
440 NE X T  A � NE X T  F : FOR T = 1 T O  2 5 : CL S : I F  N$ = " T "  THEN O N  B ( T )  G OT05 
70 , 580 , 590 , 600 , 620 : ELSE CLS : PR I !\! T  " CL A I RVOYANCE TARGE T " ; T 
450 GOSUB 540 
460 NE X T  T :  PR I NT " END OF TEST " ; N : F OR Q= l TO 500 : NE X T  Q : NE X T N 
470 CLS : PR I NT " E . S . P R A T I NG SCALE " : P R I NT STR I NG$ ( 63 , 1 40 )  
480 PR I NT " #  TESTS E X P  RESUL T SL I GHT S I GN I F I CANT  H I GH E = S . P " : 
PR I NT STR I NG$ ( 63 � 46 )  
490 PR I NT "  4 
500 PR I NT "  1 0  
5 1 0  PR I NT "  50 

20 
50 

250 

2 1  - 27 
5 1 -62 
25 1 --278 

28- 3 1  3 2  O R  MORE 
63-68 69 OR MORE 
2 7 9 - 292 293 OR MORE 

520 PR I NT " 1 00 500 5 0 1 -539 540-559 560 OR MORE 
530 : PR I NT STR I NG$ ( 64 , 1 40 ) : PR I N T " SUBJ E C T S  RAT I NG FOR FOUR TESTS 

WAS " ; P : ENP 
540 PR I NT " SUBJ ECTS CHO I CE " : PR I NT " C 1 )  REC T ANGLE ( 2 )  CROSS ( 3 )  L I N 
ES ( 4 )  D I AMOND ( 5 1  P Y RAt-1 I D " 
550 A$= I NI<EY$ : I F  A$ = " " THEN 550ELSE : E=\JAL C A$ ) : ! F < E >5 > 0R C E=O > THE 
N 550ELSE I F  E=B < T > THEN P=P+ l 
560 R E T UR N  
5 7 0  CLS : PR I NT TAB C 23 ) " TELEPATHY TARGET " ; T : FO R  K= l T O  9 :  PR I NT T 
AB C 1 4 )  STR I NG$ ( 30 , 1 9 1 > : NE X T  I< � PR I NT : PR I NT TAB C 23 ) " RECTANGLE " : I F  Z 
=0 THEN 4 50ELSE 380 

�·80 CL S :  PR I NT TAB C 23 )  " TELEPATHY TARG ET " ; T : PR I NT : P R I NT : FOR 1<= 1 
TO 3 :  PR I NT TAB C 2 3 ) STR I NG$ ( 9 � 1 9 1 > : NE X T  !< � FOR K = 1  TO 3 : PR I NT TAB < l  
4 )  STR I NG$ ( 2 7 , 1 9 1 > : NE X T  K : F O R  K= 1 TO 3 : PR I NT TAB C 23 )  STR I NG$ ( 9 , 1 
9 1 > : NE X T  I< : P R I NT T AB C 23 > " CROSS " : I F  Z = O  THEN 450ELSE 380 
590 CL S : PR I NT TAB C 23 ) '' T E L EPATHY TARGE T " ; T : PR I NT : FOR 1<= 1 TO 5 : PR I  
NT TAB 0 4 > STR I NG$ ( 26 q  1 9 1 > : PR I NT :  N E X T  !< : PR I NT TAB C 23 )  " L I NES " : I F  Z =  
0 THEN 4 50ELSE 380 

. 

600 CL S : PR I NT TAB ( 23 ) " TELEPATHY TARGET " :; T : PR I NT : PR I NT TAB < 26 > STR 
I NGS C 3 , 1 9 1 > : PR I NT TAB C 23 )  STR I NG$ C 8 , 1 9 1 � : PR I NT TAB C 2 1 > STR I NG$ ( 1 3 
, 1 9 1 } : PR I NT TAB ( 1 8 )  STR I NG$ ( 1 8 � 1 9 1 > 
6 1 0  PR I NT T AB < 1 6 > STR I NG$ C 22 , 1 9 i > : PR I NT T AB < 1 8 )  S TR I NG$ C 1 8 , 1 9 1 > : P 
R I NT TAB < 2 1 > S TR I NG$ C 1 3 , 1 9 1 > : PR I NT TAB < 23 > STR I NG$ C B , 1 9 1 > : PR I NT TAB 
( 26 ) STR I NG$ C 3 , 1 9 1 > : PR I NT : PR I NT : PR I NT TAB C 23 ) " D I AMOND " : I F Z =O THEN 

450ELSE 380 
620 CLS : PR I NT TAB C 23 )  " TEL EPATHY TARGET " ; T : PR I NT : PR I NT : PR I NT TAB 
( 27 >  STR I NG$ C 1 , 1 9 1 > : PR I NT TAB C 26 >  STR I NG$ C 3 , 1 9 1 > : PR I NT TAB C 24 > STR 
I NG$ C 7 , 1 9 1 > : PR I NT TAB C 22 >  STR I NG$ C 1 2 . 1 9 1 > : PR I NT TAB < 20 )  STR I NG$ ( 1  
5 J  1 9 1 > 

-

630 PR I NT TAB C 1 9 > ST R I NGS < 1 7 , 1 9 1 ) : PR I NT TAB C 1 7 > STR I NG$ C 2 1 , 1 9 1 > : PR 
I NT TAB ( 1 6 >  STR I NG$ ( 23 .,  1 9 1 > :: PR I NT : PR I NT TAB ( 23 )  " PYRAM I D " : I F  Z=O 
T HEN 450ELSE 380 

. 
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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 .  

** SHARE CHARTI NG L I /4K ** 

Just so you Level fol ks won ' t  feel l eft 
out of al l thi s money-maki ng that ' s  goi ng 
on after thi s  month ' s  Level 2 share market 
programs , next month we wi 1 1  h ave one just 
for you . Share charti ng draws a graph 
to di spl ay percentage ri ses and fal l s  i n  
share pri ces over a gi ven peri od .  

* *  B I NGO L I I /4K **  

Thi s program has actual ly  been used i n  
a c l ub as a b i ngo cal l er .  I t  can b e  used 
i n  two modes , as a two-p 1 ayer game of bi ngo 
or as an automat i c  bi ngo ca  1 1  er . I t  func ­
ti ons just l i ke the real  thi ng ,  C L I CKETY 
CLI C K .  

** STARSHOOT L l l /4K * *  

Thi s i s  a computer versi on 
popu l ar RUBI KS CUBE and i f  
pl ayed wi th a Rubi ks cube 
ri ght now that thi s program 
dri ve you c l ear up the wal l .  

Q) +-' co 
0 

0 
a;> 0 0: u 
� c:: 
c:: 0 ·.;:::; co .� 
:0 ::l 0.. 

> 
c 0 Q) +-' +-' Q) en en co u 
0 
� -o c:: 0 c:: 0 ·.;:::; co .� 
:0 ::l 0.. 

of 
you 
you 

..!:: +-' 0 co 

i s  

the very 
have ever 
j ust know 

goi ng to 

Q) 
E co z 

** BLOW FLY L I I / 1 6K ** 

A rea 1 1  y funny two - p 1 ayer game . E ach p 1 ayer 
h as to crawl the fl y up the wi ndow wi thout 
getti ng swatted or eaten by the spi der . 
Comp l ete wi th graph i cs . 

** GEN I US L I I / 1 6K ** 

Thi s program i s  the one you have been wai ti ng 
for . It wi l l  fi nal ly s i l ence those fri ends 
of yours who are al ways compl ai ni ng that 
your computer g ames are too easy .  The 
only prob l em you wi l l  h ave now though i s  
getti ng them to go home agai n .  

Q) i:l 0 u +-' en 0 c.. 

E 
E Cl 
e 0. Q) ..!:: +-' +-' co ..!:: � 
c:: 0 en Q) +-' 0 c:: 
en c:: 0 

·.;:::; u 
2 +-' en 
.� 
� co ::l 0" Q) -o ·  co ;l Q) > -(i .� O. en  ::l Q) en 0 
::l i:l 
0 .� > � 

+-' 0 � ..!:: +-' i:l Q) c:: I... co ::l en en Q) c:: 0 W -o 

+-' I... co +-' en Q) ..!:: +-' 

E � 
>. en 
0 u.. 

.� Q) > 0 
0. 
.; 
> co 
E .::,(. c:: ..!:: +-' ::l 0 > +-' co ..!:: +-' en +-' c:: Q) 
E Q) > e 0. 
E 
0 en Q) Cl c:: co ..!:: u Q) ..!:: 1--

0 en 0. 
E co t; Q) en 0 u c:: Q) 
-o c co 
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***** CASSETTE E D I T I ON I NDEX ***** 

The cassette edi ti 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 programs are recorded 
on s i de 1 of the cassette . Level I programs are recorded on s i de 2 .  Level I programs are not 
compati b l e  wi th the System 80 . Al l programs are recorded twi ce i n  succes si on .  The rates for 
a cassette subscri pti on are pri nted on the i ns i de front cover of each i s sue of the magaz i ne . 

S I DE ONE 

DOG RACE 

CHORD PRACTISE 
II 

SHARE TRANSACTION COSTS 

SHARE CHARTI NG 
II 

PSYCH I C  MASTER 

PRIME GENERATOR 

L I ST DISABLE 

S I DE TWO 

I NTERCEPT 
I I  

BREAKOUT 
II 

� 
Ci: "0 Q) 

tn 0 
C3 c:: Q) 

0 co 
6 � 
a: 0 (..) Qi 

� Vl  i 
� .� .!!.? 
tn .... (/') .!!.? 

c. 

1-

+-' .... 
tn 0 Q) '+­

+-' .... � Q) > 0 (,) 

(..) 
:::J 
Cl 
0 
a: 
a.. 

+-' c:: 0 
e co 
- 6 Q) a: 
� (..) 
c:: 2 
Q) Q) 
! .= 

TYPE 

L2/4K 
I I  

l 2/4K 

l2/4K 

L2/1 6K 

L2/1 6K 

SYSTEM 

EDTASM 

L2/4K 

L l /4K 

L l /4K 
I I  

w 
S:2 
a: 
a.. 

z 
0 
� c.. 
a: 
(..) (/') 
w 
Cl 

I .  D .  

D 

c 

s 

A 

p 

PRYME 

PRY ME 

L 

APPROX . START POS I T I ON 
CTR-41 CTR-80 SYSTEM 80 

ct 
l.lJ 
Q 
ct 
0 

� 
� 

63 
Cl) 
0 
.....,J 
C,) 
� 
.....,J 
� 
e 

7 
2 5  

4 3  
6 0  

77  
87 

1 00 
1 48 

1 94 
220 

250 
255 
260 
272 

287 
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1 2  
53 

93 
1 48 

.... Q) "0 
0 
> Q) c:: 
0 

2 
D 

D 

Q) ::I 0" Q) .c. 
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D 

.... Q) .0 
E ::I 
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A SPECIAL OFFER ! 
TO 

SU BSC RI BE RS O F 

F I RST TI M 

TAN Y 
I N  A U ST RA LI A !  

S 80  I 0- M PU T  s ,  

E AN S A T 

N 
H OW TO O R D E R  ...... 

1 .  S E LECT I TEMS F ROM 1 98 0  TAN DY C A TA LOG U E  
2 .  D E D U CT 1 0% F ROM A D V E RTI SE D P R I C E S  
3 .  POST U S  Y O U R  O R D E R  STAT I N G  D ES C R I PT I ON 

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

W E  W I L L -

1 .  ATT EN D T O  Y O U R  O R D E R  W I T H I N  7 D A Y S  
2 .  SU P P LY G O O DS S E L E C T E D  F R E I G H T  F RE E  ! 
3 .  S EN D A D V E RT I SI N G  R E G U LA R LY T O  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 labi l i ty 

_/" ""D 
to CONQU EST E LECTRON I CS Pty . Ltd. 

212 KatoOf'flba St. KA TOOMBA 2780 
Pl ease su pp ly  -
QTY . CA T _N�O -;:.D:.=ES.:::.:_C. -

�
AD::...:...V ·::....:..;PR:..:.:.::IC=-E _ 

SUB TOTAL 
----

LESS 1 0'/o 
F I N D  CHEQUE FOR TOTAL _......:::__:_....:::..::.;_:::..__:_____;__:;__ ______ -

SEN D FREIGH T F RE E  TO 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P/ Code . . . . . . . . . . . . . . . . .  . 

21 2 KATOOM BA ST KA TOOM BA N .S .W .  2780 PH ON E {047) 82 2491 



by Edw i n  Paay 

Publ ished by M I CR0-80 PRODUCTS 

Written by Edd y Paay, the L E V E L  I I  R 0 M R E F E R E N C E  M A N U A L  i s  the most 
c o m p lete explanat i o n  of t h e  Level I I  BAS I C  i n terpreter ever p u b l i s h ed . 

Part 1 l ists a l l  the useful  and u s a b l e  R 0 M routi nes, descri bes t h e i r  f u n ct i o n s  
e x p l a i n s  how to use t h e m  i n  y o u r  own ma c h i n e l a n g uage programs a n d  notes t h e  
effect of each o n  the various Z 80 registers. 

Part 1 also detai ls  the co ntents of system R A M  a n d  sh ows you how to i nte rcept 
BAS I C  routi nes as they pass through system R A M . With t h i s  knowledge , you can 
add y o u r  own c o m m a n d s  to B A S I C ,  for  i n sta n ce, or posit ion BAS I C  p ro g ra m s  i n  
h i g h  m e m o ry-the o n l y  res t ri ction is yo u r  own i m a g i n a t i o n !  

Part 2 g i ves detai led explanat ions of t h e  processes used for a ri th metical 
c a l c u l at ions , logical  operat i ons , data m ove ments ,  etc . I t  a lso descri bes t h e  various 
form ats used for B A S I C ,  SYSTEM a n d  E D I TO R/ASSE M B L E R  tapes. Each secti o n  
i s  i l l ustrated by s a m p l e  programs which show you how you can use the R O M  
routi nes to speed u p  y o u r  m a c h i n e  l a n g u a g e  programs a n d  red uce t h e  a m o u n t  of 
code you need to writ e. 

The L E V E L  I I  R 0 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 machine 
l a n g u age p rogrammers. I t  assu mes a basic u n derst a n d i n g  of the Z 80 i n struction 
set a n d  some experience of Assembly Lang uage p rog ram m i n g . But BAS I C  
progr a m m ers too w i l l  benefit from read i n g  i t .  They w i l l  g a i n  a m u c h  better i n s i g ht 
into the f u n cti o n i n g  of the i n terpreter which s h o u l d  h e l p  them to write faster , m o re 
concise B A S I C  pro g rams . 

. 

· 
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