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Thi s month , we have handed over much of our edi tori al  space to Tony Edwards , our U . K .  correspondent . 
Tony has presented us wi th  a scoop; detai l s  and a photograph ( our front cover ) of the new ( Vi deo ) 
Gen i e  I I I .  tJe wi 11 now hand over to Tony then return w·i th some of our own comments 1 ater . 

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

L ast month I gave a run down of the hardware s i tuat i on i n  thi s country and th i s  month I am con­
t i nui ng i n  the same vei n ,  but talk i ng about software . The • so user i n  thi s country i s  very 
we 11 served wi th  regards ready made software for the • SO . There i s ,  of course ,  the 1 arge range 
of Tandy products , most of wh i ch are compat i b l e  wi th non-Tandy mach i nes . My local  fri end l y  
Tandy store manager does not thi nk  that these programs wi l l  r u n  i n  Vi deo Gen i e  mac h i nes , however . 
He to 1 d me that the ch i ps are di fferent and • bui lt to d i fferent standards • .  I do not be 1 i eve 
h i m ,  as I h ave never had any d i ffi cul ty usi ng Tandy programs on my Vi deo Geni e .  The on l y  probl ems 
are the di fferent keys and sound output . 

As wel l  as the Tandy software , there are a number of Software Hou ses i n  the U . K .  some of wh i ch 
spec i al i ze i n  • so software . These i nc l ude Kansas C i ty Systems , Mi crocomputer Appl i c at i ons , 
and Mol i merx Ltd. Al l these prov i de an extens i ve range of programs from bus i ness  to games and 
add new programs regu l arl y .  Mol i merx ( the name i s  L at i n  for • soft ware • )  produces an al most 
c l ub atmosphere i n  thei r month l y  l i sti ngs  wh i ch ,  as wel l  as over 400 programs , contai ns  secti ons 
on probl ems and u seful h i nt s . The hal l mark of al l these s uppl i ers i s  the back -up serv i c e .  
Al l accept the fact that bad tapes wi l l  someti mes b e  sent out and wi 1 1  exchange faul ty tapes 
by return post . 

Ameri can magazi nes are wi dely avai 1 ab 1 e here and they pro v i  de another s ource of software . The 
Ameri c an supp l i ers c an sel l at much l ower pri ces than the U . K .  supp l i er s  but , in some cases , 
the  servi ce i s  not so good and i t  i s  di ffi cul t  to pre s s  a comp l ai nt over great di stances . 

Another source whi ch i s  avai l ab l e  i s  i n  the smal l ads .  part of the vari ous  computi ng magazi nes . 
I n  these ads . , free 1 ance programmers se 11 t he i r work at very reasonab 1 e pri ces . Some of these 
programs are very good i ndeed , and wel l  worth the smal l cost . 

The Geni e I I  ( EG 3008 ) i s  now avai l ab l e i n  t h i s country .  Thi s mac h i ne i s  very s i mi l ar to the 
V i deo Gen i e  ( EG 3033 ) , known i n  Austral i a  as the System SO. I t  uses Mi crosoft Level I I  BAS I C  
and , a s  such , i s  compat i b 1 e w� th most o f  t h e  programs \'lhi ch h ave been produced for the • SO 
s er i es of mac h i nes . The only  obv i ous  i ncompati bi 1 i ty i s  the 1 o s s  of the second cas sette . On 
thi s new mac h i ne the i nternal cassette has been repl aced by a numeri c keypad and onl y  one external 
cassette port i s  avai 1 ab 1 e ,  thus programs whi ch requi re two c as settes wi l l  not work on the 
ne\'\1 mac h i ne . The standard ROf� has been expanded to l 3K and now i nc l udes add i t i onal profes s i onal 
features , termi nal features , and spec i al functi on keys . The keyboard has 71 keys i nc l udi ng 
a ful l typewr i ter sect i on ,  numeri c  keypad , and four s pec i al funct i on keys . Lower case i s  standard . 
Thi s 1 ooks a fi ne mac h i ne ai med at the bus i ness  market but I c an see many hobby users enjoyi ng 
i t .  

No sooner had I fi n i s hed con s i deri ng the Geni e I I than I \'1/as i nv i ted t o  see the pre s s  re 1 ease 
of the Gen i e  I I I .  Thi s mac h i ne wi l l  not be general l y  avai l ab l e for twel ve months or more but 
al ready I thi nk i t  i s  a wi nner . It i s  i ntended to be  compati b l e wi th  t he Vi deo Gen i e and the 
Gen i e  I I  so I thi n k  the supp l i ers s hou l d  be congratul ated on thei r attempts to keep al l the 
mac h i nes i n  the  stab l e  worki ng together . The Gen i e I I I  h as no ROM bei ng d i sk  based wi th  operati ng 
d i s k s  carryi ng the funct i on usual l y  found i n  ROM .  The mac h i ne i s  the fi rst t o  support both 
CPM ( 80 x 24 screen format ) and Level I I  BAS I C  ( 64 x 16 ) ,  thus g i v i ng i t  a huge software access .  
The mac h i ne has 64K of RA�1 and l megabyte of on- l i ne d i s k ,  whi ch can be doubl ed external l y  i f  
req u i red . I t  uses a ZSOA processor operat i ng at 4MHz and has both paral l el and seri al i nterfaces 
as standard . Al l thi s at a projected pri ce of £1600 i n  the U . K .  cannot be bad . 

There are a number of new • st i c k  on • goodi es becomi ng avai l ab l e at thi s t i me i n  the U . K .  wh i ch 
I wi l l  be coveri ng i n  a future p i ece . Lowe E lectron i c s  ( the s uppl i ers of the Vi deo Geni e )  are 
marketi ng a converter for the TRS - SO to a l l ow i t  to use Geni e add-ons . 

- 0000000000 -

On recei pt of thi s story , we i mmedi ate l y  rang Ji m Rowe , Techni cal  Di rector of Di c k  Smi th  
E l ectroni c s . �Je knew Ji m had very recent l y  been to the U . K .  and it  seems that one of the major 
reasons for that tri p was to attend the previ ew of the Gen i e  I I I .  Ji m was abl e to expand somewhat 
on the i nformati on supp l i ed to Tony . 

The uni t presented and photographed , i s  the engi neer i ng prototype . I f  the de a 1 ers have t hei r 
way , the u l ti mate producti on model s  wi l l  be rather more compact and v i sual l y  attract i ve .  Pri ce 
too , cou l d be rather closer to what i t  wou l d  cost for a s i mi l ar l y  opt i oned Gen i e  I I .  I t  i s  
not certai n yet whether the BAS I C  i nterpreter wi 11 be on di s k  or wi 11 be contai ned i n  a Ror� 
as at present . No dec i s i on has yet been made on the DOS to be used wi th  the system ( i . e .  when 
not i n  CP/M mode ) . The di s k  dri ves operate i n  doub l e densi ty. Those i n  the prototype uni t 
were TEAC but product i on uni t s  cou l d  h ave di fferent dri ves . 
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�lhat about our own opi ni on? We thi nk i t  i s  a very i nte 1 1  1 gen t  move . For some years now, CP/M 
has been the de facto i ndustry standard di sk  operati ng system . A great deal  of s oftware h as 
been devel oped to operate under CP/t�,  parti cul ar l y  bus i nes s software , i nterpreters ( BAS I C ,  COBOL , 
FORTRAN ) and uti l i ti es .  Two rel ati vely recent events have vi rtual l y  assured CP/t� and CP/M com­
pati b 1 e sys tems of a fi rm p 1 ace in mi crocomputi ng for at 1 east the next f i ve years . Fi rst,  
there was the Z80 Softcard produced by t�i crosoft for the App 1 e .  Thi s makes Appl e  computers 
c apab 1 e of runni ng CP /t1 and h as 1 ead to the deve 1 opment of a great deal of new software , both 
bus i ness  and hobbyi st, runni ng under CP /�1 .  Secondly,  there i s  the emergi ng Japanese mi crocomputer 
i ndustry . The greatest weaknes s the Japanese have i n  se 11 i ng computers i nto Wes tern countri es 
i s  the avai l abi l i ty of sui tab l e  software . Almos t  to a man, Japanese compan i es have desi gned 
thei r computers to operate under CP /�1 thus  overcomi ng the prob 1 em . Now, programmers a 1 1  over 
the worl d  wi 1 1  be ab 1 e to wri te programs to operate under CP /H  and know that, wi th onl y  mi nor 
modi fi cati ons ,  they shou l d  run on over 60% of the d i s k-based mi crocomputers whi ch wi 1 1  be so 1 d 
i n  the next few years . The Geni e  I I I  wi l l  fi t r i g h t  i nto th i s  pattern and s houl d do liJel l .  
I t  wi 1 1  al so offer the advantage of a 1 1  owi ng the user access  to the very l arge l i brary of TRS-
80 Mode l I software whi ch i s  avai l ab l e .  We th i n k that the Gen i e I I I  i s  wel l  concei ved and l ook 
forward to i ts early i ntroducti on. I nc i dental l y ,  you may not have to wai t 1 2  month s to see 
them i n  the shops; apparentl y the manufacturers are noiJJ tal ki ng about del i very in Apri 1 or r·�1ay 
1 982 . 

We h ad so much to squeeze i nto the magazi ne thi s  mon th that we h ave h ad to hol d  over one of 
our adverti sed programs - Towers of Hanoi , unti l next i ss ue .  Part 2 of The T heory and Techni ques 
of Sorti ng wi l l  a l s o  appear next month . 

-0000000000-

***** BETTER BASI C  PROGRAMMI NG - PART 6 by Rod Stevenson ***** 

** MORE ASSEMBLY/BASI C  ** 

0 I 

•BREAK=SHI FT B .  SHI FT@=SHI FT A. USE SHI FT E FOR ENTER WHEN FOL 

LOWS SAVE, CSAVE, L I ST, L L I ST; OTHERWI SE THEY ARE DI SABLED. CAN 

BE ME RGED ONTO FRONT OF ANY BAS I C . BEFORE ( C ) SAVE I NG, POKE 255 I 

NTO 17131-2 . 

2 SM=PEEK( l 6549 ) :SL=PEEK( 16548 ) :SA=SM*256+SL+8:SL=SAAND255:SM=I N 

T ( SA/256 ) :FORA=SATOSA+97:READD:POKEA,D:NEXTA 

3 T l =PEEK( 16405 ) :T2=PEEK( 16435 ) :POKE16405,0:POKE16435,201:POKE 1 6  

406,SL:POKE16407 , SM 

4 DATA205,227,3,254, 101,40,65,254,98,40 , 17,254,97 , 40 , 16,254,13,4 

0 ,  15 , 254, 1,40,3,254, 96 ,  192 , 17 5,201,62, 1,201,62,96,201,217,237,91 

'164, 64,175,103 , 46,83,25,235 , 42 , 167,64,43 , 215,26, 19 , 183,250 , 204, 

6,190,35 , 40,246,26,19,2 54,128 , 32,250,26,254,255 

5 DATA32 , 230,2 17 , 62,13 , 201, 76 , 73,83,84,l 28,76 , 76 , 73,83 , 84,128, 67  

,83 , 65,86 , 69,128,83,65 , 86 , 69, 128,255 

6 POKE16405 , Tl :PO KE16435,T2:PO KE17131,0:POKE17132 , 0: •FOLLOWI NG I 

S A SAMPLE PROGRAM. 

7 PRI NT .. TRY TO STOP!! l11;:PRI NT@512 , ;:PR I NT 11CONNECT AMP L I F I E R  TO 

AUX PLUG. OR PLUG SPEAKER I NTO EAR-SOCKET & PRESS RECORD- DI SA 

BLE L EVER ON RECORDER, THEN RECORD & PLAY. 

THEN PRESS ANY KE Y.  

8 IF I NKEY$= 11 11THENGOT08 

9 CLS:FORI =l T023:READD:S$=S$+CHR$ ( D) :NEXT 

10 X=VARPTR ( S$ ) :POKE16526,PEEK( X+1) :POKE16527,PEEK ( X+2 ) 

11 PRI NTCHR$( 23 ) ; 11L I STEN 11;:X=USR( RND( 50 ) ) 

12 PRI NT11L I STEN 11 ; :GOT011 

13 DATA205, 127,10 , 14,140 , 69 , 62, 1,211,255 , 16 , 254,69,62 , 2 , 211, 255 , 

16 , 254,13,32,239 , 201 
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Thi s  program routi ne i s  here to i 11 ustrate many of the poi nts 1 eft over from the 1 ast arti c 1 e. 
Some of these perhaps are out s i de the scope of the .. e 1 ementary .. nature of this seri e s  but I ' l l 
present them anyway! So i f  you fi nd some a 1 i tt 1 e comp 1 ex now , 1 eave them t i 11 1 at�r and you 
wi � 1 be gl ad to be:_ ab 1 e to understand , a� a 1 ater date , wi th more comput i ng 11under your be l t 11• 
Wh1 l e  on that subJect , I must stre s s  aga1 n that true understandi ng ( of thi s seri es or of any 
other i nstructi on-type book or magazi ne } real l y  does requ i re .. hands on .. experi ence a�d practi ce. 
So , don ' t  just l ook at the l i sti ngs i n  these art i c l es .  Type them i n ,  RUN them and try to understand 
how they work, even before you read my exp l anat i on.  

WHERE TO  KEE P  MACH I NE LANGUAGE ROUTI NES. 

As  I wri te machi ne l anguage onl y  as routi nes to be accessed from BAS I C ,  thi s i s  an i mportant 
con s i derati on. Of course ,  i f  your mac h i ne l anguage i s  stand-al one it won ' t  be - you can j ust 
enter it wi th  SYSTEM and the entry poi nt. 

There are bas i cal l y  three ways I store mac h i ne l anguage: 

1 .  In a defi n i te memory l oc at i on. Though thi s can al so be a l oc at i on determi ned by the program: 
1 ast epi sode the program 1 ooked at the c urrent top of memory to determi ne where to put the 
mac h i ne 1 anguage program. But general l y ,  you wi l l  have to protect memory , 1 oad i n  your 
program ( whether by SYSTEM or POKE from BAS I C }  and i t ' s  done. The d i sadvantage here i s  
that you are rel yi ng on the user to remember to set memory s i ze ( and real i se ,  the documentati on 
you careful ly provi ded may go astray from the program } , and at the correct val ue. You wi l l  
a 1 so have to prov i de di fferent programs for al l memory confi gurat i on.  But  wi thout a doubt 
i t ' s the s i mpl est way. 

As wel l as 1 ocat i ng your mac h i ne 1 anguage program at the top of memory , you can put i t  at 
the start of BAS I C ,  and rel ocate the start of BAS I C  poi nters ( put the new l ocati on i nto 
40A4-5H and NEW to set other poi nters } . But agai n ,  you wi 11 have to pro vi de separate programs 
for di s k  systems ( and d i fferent ones for each d i s k  system } .  

2 .  I n  a stri ng. Thi s  i s  actual l y  qui te s i mp l e ,  and i s  sat i sfactory unl e s s  your routi ne i s  
not re 1 ocatab 1 e or i s  more than 250 byte s  1 ong. And i f  i t  i s  you won ' t  have been ab 1 e to 
use rel at i ve j umps ( +1 29 or - 1 26}  to make it rel ocatab l e so you wi l l  need an absol ute l ocati on 
known at the t i me of assemb 1 i ng your program. Yes , I know you cou l d  use array s pace or 
storage , but th i s  get s q u i t e  .. h ai ry .. because arrays are not stored cont i guou s l y  i n  memory. 

Havi ng deci ded to use a stri ng for storage , wri te a DATA l i ne contai n i ng your mac h i ne l anguage 
code in dec i ma 1 numbers . Remember 1 ast i ssue I gave you the h i nt that an easy way to do 
thi s i s  to put your mac h i ne 1 anguage i nto memory ( ei ther by the I t4 command of EDTASM or 
by l oadi ng your as sembl ed SYSTEM tape } and PEEK the l ocati on s o  the dec i mal  val ues are on 
the screen whi l e  you wri t e  your DATA l i ne ,  such as l i nes 4, 5 ,  13 i n  the above program. 

Then bui 1 d a stri ng composed of t h i s DATA as  1 i ne 9 above. You wi l l  see others don ' t  bui 1 d 
thei r stri ng i n  thi s way. They as s i gn the  requi red space to the stri ng , then determi ne 
where the stri ng i s ,  and POKE i t  i n. Whi l e  thi s works , and l ook at some of the bac k  i ssues 
of M ICR0-80 for an examp l e ,  I ( natural l y )  thi nk my way i s  better i n  that i t ' s  eas i er to 
understand. But both methods do the j ob.  C LEAR stri ng s pace if necessary. 

Now comes the tri c ky part. Though I don ' t  thi nk  i t  i s  di ffi cul t  once you understand i t. 
What ' s  necessary i s  to prov i de the entry addres s  of the mac h i ne l anguage routi ne to USR ( 0 ) ( or 
whatever cal l i ng meth od you are u s i ng ,  and more of other ways 1 ater ) .  The 1 i tt 1 e understood 
functi on of VARPTR ( mean i ng vari abl e poi nter ) i s  used. And don ' t  feel gui l ty for not under­
stand i ng i t  - not many do from the exp l anat i on i n  the Level I I  Manual ! What VARPTR does 
i s  to fi nd out where the g i ven var i abl e i s  stored. And i t  wi l l  work wi t h  al l types of 
vari abl e s , but i n  thi s cas e ,  we are i ntersted i n  where our just  created stri ng i s  l i vi ng. 

So i n  l i ne 10 I ' ve used X as  the vari abl e for the val ue gi ven by VARPTR. But wi th  a stri ng , 
the fi rst val ue gi ven i s  the 1 ength of the stri ng ( used by the LEN funct i on )  so actual l y  
i t ' s  t h e  next 2 bytes that are n eeded. And these are not actual l y  t h e  start o f  t h e  stri ng , 
but a poi nter to the start of the stri ng. So we need to PEEK them , not u se them d i rectl y. 
That i s ,  u se the val ue they are poi nt i ng at , not use  them themsel ves.  Yes , I know i t  may 
be somewhat confu s i ng but thi nk  about i t  unti l i t  11 C l i c ks 11• 

These two l ocati ons are gi ven LSB fi rst MSB l ast , wh i c h  i s  the way t he Z-80 expects them ,  
s o  i n  the way they are used i n  l i ne 1 0  they are correct , but t o  actual l y  cal c u l ate the addres s  
you wou l d  have to reverse them. More of thi s l ater. 

The addres ses bei ng poi nted to are now POKEd i nto 16526-7 , whi ch i s  the l oc at i on for USR ( 0 )  
t o  fi nd out where t o  j ump t o  i n  memory t o  enter your mac h i ne l anguage program. 

Now a phi l osoph i cal  poi nt. You wi l l  h ave heard i n  an earl i er edi t i on of M I CR0-80 the art i cle 
on the .. garbage co 1 1  ector11 whi ch reorgan i ses stri ng usage when the s pace al l ocated by C LEAR 
( or the defaul t 5 0 )  i s  getti ng ful l .  So i t  cou l d be that BAS I C  wi l l  rel ocate your stri ng 
( and the machi ne l anguage i t  contai n s )  between acces ses ( but not duri ng , s i nce you won ' t  
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be in BAS I C ) .  So you wi 11 need to repeat l ine 10 before each access if you 1 ve used any 
string function. I haven 1 t ,  so this is why in l ine 12 I go to l ine 11, not l ine 10. But 
you wil l remember in the art i c l e  on input checking , when I l isted my routine for l ine input , 
I provided al ternative 1 i nes to keep the routine in a string. But I did warn that theory 
says it may not work - act u a l ly it did work ! And now you see why - the .. g arbage col l ector .. 
may have moved the string because I used VARPTR once to f i nd the l ocation of the input string , 
and again to find the l oc ation of the mach ine l anguage routine. And acces sing any string 
function is the same as accessing a string - you run the risk of the 11 g arbage col l ector . .  
taking action. If you didn 1 t  understand this who l e paragraph , don 1 t  worry , it 1 s  onl y  an 
expl anat ion for the l es s  beginning beginner. 

3. In a REM l ine. You wil l al so see this technique u sed in earl ier editions of t4I CR0-80 , in 
my opin ion where it is not real l y  necessary. 

My reason for using it here ( l ines 0 and 2 )  is that this p artic u l ar routine needs an absol ute 
1 ocati on. That is one where it wi 11 remain , so the operating system k nows where to find 
it. Because this p articul ar routine modifies the operating system and is constantl y  being 
used - it 1 s  not l ike one wh ic h  is accessed on l y  at partic u l ar points in the program. 

Line 0 pro vi des enough s pace to hol d the machine 1 anguage code contained in 1 i nes 4 and 
5.  And it real l y  does mean space , not TABs .  After running this program you w i  1 1  s e e  that 
l ine 0 fil l s  up with what l ooks  l ike garbage , but it is actual l y  the machine l anguage program 
whic h  a 1 so h appens to contain some contra l characters ( on l y  by chance do some of the machine 
l anguage instructions happen to be the s ame as screen-control code s ) .  The s ame thing happens 
with the string created by l ine 9. If you PRI NT$ , you wil l see what I mean. 

Line 2 i s  the difficu l t  one { if indeed anyth ing here is diffic u l t to understand) . So stay 
with it. 16548-9 ( 40A4-5U)  is the pointer to the start of BAS I C .  The reason for using 
the pointers , and not the actua 1 start 1 ocat ion ,  { 42E9 for Leve 1 I I )  is to a 11 ow for dis k , 
or any other machine 1 anguage program ( such as Leve 1 I I I )  whic h  is al ready 1 oaded and h as 
rel ocated the start of BASI C .  So S M  i s  t h e  t�SB , SL i s  t h e  L S B  o f  start o f  memory. Note 
the use of meaningful  vari ab 1 es names sti 11! And more l ater about MSB-LSB. Then the who l e 
addres s  is created in SA by mul tipl ying SM by 256 and adding to it SL. Al s o  8 is added 
to get past t he 5 bytes of pointers BAS I C  keeps at the  start of every 1 i ne. ( Actual l y  5 
wou l d be enough to add but I added 8 for safety , just  as I l eft more space in the REM l ine 
than the 98 byte s  taken by the machine l anguage routine ) .  

The reason for cal cul ating the whol e  addres s  before adding 8 ,  and not just adding it to 
the LSB is in case the LSB Happens to be someth i ng l ike 250 , wh ic h  wou l d become 2 when 8 
is added and the t�SB waul d be incremented if done i n  the correct way. If the LSB only is 
considered then the addres s  wou l d be in error. 

Then having obtained the addres s  i n  SA where the machine l anguage can be put , I recal cul ate 
the MSB and LSB in SM and SL , for l ater use in the program. 

Now it 1 s a simpl e  matter of putt i ng the machine l anguage code i nto the space provided by 
the REM 1 i ne. Note the for-next counter at the end of 1 i ne 2 is SA+97,  whereas there are 
in fact 98 i terns of data. This is the trap I warned of 1 ast episode: the first data i tern 
wi 11 actual l y  be put into SA ! You cannot h ave a 0 as one of the data items if you want 
to keep the machine l anguage i n  a REM 1 i ne. Line 3 is impos sib l e  to write without Eddy 
Paay 1  s ROM Manual to tel l you that 16405 , 16435-7 are in the keyboard driver routine. The 
first two must be foo 1 ed into thinking no keyboard is present until t he routine i s  POKEd 
i nto memory , and i ts l ocation is given to 16406- 7. 

Line 6 put s these first two 1 oc ati ons right ag ain , so that each time the operat ing system 
scans the keyboard it jumps to the machine 1 anguage routine before act i ng on the resu l ts 
of that scanning of the keyboard. The 1 ast two 1 ocati ons are t he pointer to the first 1 i ne 
number for BAS IC,  which must be put r·i ght before RUNning the program if it h as any GOTOs 
or GOSUBs.  The reason they wi 11 be wrong i s  if you 1 ve POKEd them wrong as suggested in 
l ine l before saving th i s  program. It 1 S  suggested so that a potential user c annot L I ST 
the program before it 1 S  RUN ,  and t hen he c an 1 t  L I ST it after it 1 S  RUN because the routine 
wi 11 then be operat i ng !  So obvious l y ,  don 1 t POKE them wrong in your own copy; and don 1 t 
RUN before you save it ( on l y  because l ine 0 wil l f i l l  up with apparent garbage ) .  

After you 1 ve RUN it once , you can de 1 ete a l l but 1 i n e  0 ,  but you c an 1 t save it as such , 
because the operating system stil l needs to be to l d  where to find the machine 1 anguage program 
( contained in line 0 )  ( by l i ne 3 )  when it 1 S  near l y  l oaded. 

HOW THE ROUTI NES WORK. 

I haven 1 t s pace to exp 1 ai n how these two ( break-disab l e ,  and sound)  work here. 
a future instal ment when an exp 1 anati on and the source code may be forthcomi n9. 
inc l uded here simpl y  tn il l ustrate the connected points ,  not for their own right. 

Just wait for 
They 1 ve been 

But until then , if you want to c h ange the dis abl ing of SHI FT@ to some other key dis ab l ing , change 
the 25th DATA item in l ine 4 from 96 to the ASC I I  val ue of whatever key you want to disabl e. 
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A 1 so experi ment wi th  changi ng the va 1 ue i n  USR i n  1 i ne l l  to someth i ng e 1 se and s ee how the 
tone generated changes . For examp l e ,  in  l i ne 12 you cou l d put before GOTOl l ,  I NPUT"NOTE( 0-255 ) " ; N ,  
and change the USR t o  read USR ( N ) . 

Remember how I sai d user experi mentat i on i s  the key to true understandi ng . 

TUO BYTE ADDRESS I NG .  

The concept o f  addres s i ng i s  s i mp l e once you understand - l i ke everythi ng ! The whol e poi nt 
about it i s  that because we h ave up to 65 , 535 addressab l e memory l ocat i on s  i n  RAM , we need two 
byte s  to addres s ,  s i nce each byte c an hol d on l y  8 b i nary di gi t s , that i s ,  256 deci ma l . So by 
combi ni ng two of these bytes we can get 256 mu l t i p l i ed by 256 .

' 
So we must dec i de how we are 

goi ng to i dent i fy whi ch i s  the one to be mul t i pl i ed by 256,  and whi ch i s  the one to be added 
to that resu l t .  By conventi on ,  we cal l the one whi ch i s  mul t i p l i ed the Most Si gni fi c ant Byte 
and the other the Least Si g n i fi c ant Byte , usual l y  referred to as MSB and LSB . So MSB mu l t i pl i ed 
by 256 and added to LSB g i ve s  the rea 1 address i n  dec i  rna 1 . Conversel y ,  to get the MSB from 
the real addre ss ,  take I NT ( addre s s /2 56 ) ;  to get LSB , s ubtract MSB mul t i p l i ed by 256 from the 
who l e  addre s s . Or a s i mp l er way of gett i ng LSB i s  to take the who l e addres s  AND 255 , as l i ne 
2 above . Detai l s  of why thi s work s  are bel ow .  

The only other comp l i c at i on wi th  t h e  addres s i ng i s  that t h e  Z-80 takes the two bytes "the wrong 
way round11 - that i s ,  LSB fi rst , MSB second.  But i t's on l y  a case of rememberi ng . I f  you l ook 
at an assemb l ed s ource l i st i ng you'l l see in t he operand col umn the address is  g i ven " ri ght 
way round .. , but in the  assemb l ed hex code i n  the second l eft col umn i t's "wrong way round" . 

AND . 

Here seems a good p 1 ace to exp 1 ai n the  use  of AND above . I t  • s not the AND/OR of BAS I C  such 
as I FA=B AND C=D ,  but the b i n ary AND whi ch compares b i t  patterns i n  the byt e .  Just  the s ame 
i s  used i n  ass embl y  wri t i ng ,  a knowl edge of whi ch i s  essenti al , for any but the s i mp l est ass embl y  
program . The onl y  thi ng here i s  t hat AND i s  used i n  BAS I C ,  but i t's sti l l  compari ng b i t p atterns . 
The who l e concept of AND i n  BAS I C  can be exami ned by tri al  pri nt i nstruct i on s  i n  the  c mrmand 
mode . For examp l e ,  i f  you PRI NT4AND8 you'l l get 0 ,  but i f  you type PRI NT4AND7 you'l l get 4 .  

4 = 00000100 
8 = 00001000 

AND = 00000000 

4 = 00000100 
7 = 00000111 

AND = 000001 00 
Thi s  i s  because what i s  real l y  h appeni ng i s  as i 1 1  ustrated at 1 eft . The computer i s  compari ng 
b i t patterns of the two numbers you spec i fi ed ( 4  and 8 )  and s etti ng answer b i t s  onl y  when i t  
finds two ones set i n  that col umn . I f  you s ay OR i nstead of AND i t  wi l l  set answer b i t s  i f  
i t  f i nds one b i t  set i n  the col umn , regardl e s s  o f  what the other one i s .  

4 = 000001 00 
7 = 000001 1 1  

OR = 000001 1 1  

4 = 000001 00 
7 = 000001 1 1  

XOR = 0000001 1  
XOR means exc l us i ve OR , and wi l l  set a b i t  i f  i t  fi nds one and onl y  one b i t  set i n  the col umn . 
Thi s  i s  useful i f  you 'want to set the accumul ator to 0 ,  but not by l oadi ng i t  wi th  0 ,  because 
you are keep i ng it i n  a REM l i ne whi ch wou l d i nt erpret 0 byte to be the end-of- l i ne marker . 

THE STAC K .  

Bei ng fami 1 i a r  wi th mac h i ne 1 anguage , you w i  1 1  k now o f  t h e  stack whi ch i s  u s e d  as a temporary 
storage area i n  mac h i ne l anguage programmi ng . So i t  i s  i n  BAS I C  too . I t  normal l y  l oc ates i tsel f 
55 byte s  be 1 ow the top of memory ( or protected memory ) . Th i s  i s  the  50 bytes defaul t  stri ng 
space , p 1 us  the 2 bytes extra set as i de from very top of memory , p 1 us  2 bytes s eparati ng stri ng 
s pace and stack spac e .  The stac k  grows downwards ( hi gh memory addres s  t o  1 ow ) .  However , as 
sai d 1 ast epi sode ,  you don • t need to worry too much about confl i ct i ng wi th the stac k  un 1 e s s  
y o u  are putti ng your mac h i ne 1 anguage i nto memory a n d  sett i ng memory si ze from wi thi n a GOSUB 
or mi ddl e of a compl ex BASI C  l i ne .  Of course , your mac h i ne l anguage shou l d have bal anced i ts 
PUSHes and POPs before i t  returns to BAS I C ,  but so i t  shoul d anyway . 

PROTECTI NG MEMORY .  

By answeri ng the memory s i ze questi on ,  you • re real l y  spec i fyi ng the h i ghest memory 1 ocat i on 
BASI C  can use . Actua l l y  i t  wi l l  use  two l ocat i ons  under wh at you ' ve set . If you l ook at a 
memory map you ' l l  see that i mmedi atel y  under the top of memory i s  the stri ng space , wh i c h  BAS IC  
uses to work on any stri ngs from your program. So thi s is  what wi 11  overwri te your mac h i ne 
1 an9uage routi ne if you don • t set memory protecti on .  Of cours e ,  i f  you • ve kept i t  i n  a s tri ng 
or REM li ne you won't need to protect memory . 



I SSUE 23 ( OCTOBER 1981) MI CR0-80 PAGE 7 

POI NTERS . 

You wil l notice in the above program that I 've u sed pointers rather than absol ute addres se s . 
This is a very convenient way of writing as it al l ows your program to be portab 1 e from your 
own machine to other machines of different memory and equipment configurations . 

I won't go into the huge task of detail ing the pointers here . Eddy Paay's ROM Manual  does thoug h , 
so I suggest you l ook there . 

hl so in the ROM Manual you'l l find the entry for other ways to get into mach ine l anguage without 
using USR ( 0 ) . And others are usefu l  in that disk BAS I C  has a different syntax for USR,  so your 
program wou l d need to be changed for a disk mac h ine if it u ses USR . However , the others are 
not as easy to pass variabl es to and from the machine l anguage routine and BAS I C  al though it 
c an be done in sever a 1 other ways . An ex amp 1 e is to POKE the LSB and t�SB into 16789-90 instead 
of 1 6526 - 7 . This wil l cause a j ump to the mac h ine 1 anguage when the computer encounters the 
& whic h  is a disk BAS I C  command,  and has its entry point at 16789-90. 

I f ,  l ike me , you think  this is real l y  rivetting stuff , you wil l certain l y  be wel l rewarded by 
the ROM manua l . 

WHY TALK HEX . 

This is an often asked question . I used to ask it myse 1 f but when you get real l y  " into" machine 
l anguage and deve 1 op a "fee 1" for it , you wi 11 rea 1 i se why and I 'm sorry that's a 1 1  I c an give 
you for a reason . But so many ( me inc 1 uded) do . I hope you wil l just  take my word for it . 
I cou l d tel l you i t ' s  easier to remember a 4 digit number than a 5 digit decimal one , but you 
probab'ly won't accept that . Just remember my words when you are an accompl i shed hex ta 1 ker 
and somebody asks  you why . 

MON I TORS-UT I L I T I ES .  

You ' 1 1  read of various machine 1 anguage programs , s ome of whic h  are referred t o  a s  monitors 
and some as util ities . I t  s eems there is some overl ap ,  but I con s ider a monitor to be one wh ic h  
al l o\'IS you to modify a machine l anguage program , s e t  break points ,  sing l e step , etc . such a s  
ZBUG . I consider a util ity to be one whic h  al l ows you to do things  other than fix a machine 
l anguage program . So to my mind,  most programs about are util ities . And the one I use is MON3 
( t40N4 is avail abl e for disk ) .  Eddy Paay has combined MON3 with a h ig h  memory version of TBUG 
to give the best of both worl ds .  MON3 is produced by Howe Software , and is avail abl e in Austral ia 
from Computer C ampus at Kent Town , S . A .  

Another I u s e  is PACKER , but this is obvious l y  not in the s ame area . Al though ZBUG ( which comes 
with Microsoft Editor/Ass emb l er P l u s ) is a real l y  good and powerful monitor , I can't honestl y  
recoJilllend it because it ' s  so difficul t t o  u s e  - even Eddy s ays s o ! B u t  as EDTASM ,  whic h  it 
comes ( free? ) with is so good, it doesn't real l y  matter . 

Therefore if you want to k now what I 'd suggest you get to hel p in combining your mach ine l anguage 
with your BASI C  ( though often you won't need anything ) and to al l ow you to "fiddl e "  with others' 
machine l anguage , I 'd recommend MON3 . Admittedl y it h as its l imitations , as do mos t , but then 
what are the chances that you'l l find any to suit your requirements exactl y !  I do get by quite 
wel l with MON3 most of the time because fiddl ing-ai:>Out with others' machine l anguage is what 
I 1 ike best . 

CONCLUS I ON .  

Stil l to come are sound routines with a s ource l isting and expl anation , and det ail s of break 
key handl ing with a source l isting . I h aven't s pace to detail or expl ain the two routines l isted 
above so this wil l come next t ime . And al s o  to come is a function s imulating ON BREAK GOTO . 
I hope the above has been of val ue . Remember my constant preac h ing that nothing is a better 
teacher than experience ,  practice and t hought . 

At the end of this serie s  there wil l be an episode devoted to answering readers' questions .  
So please send s ome in . 

AN EXPLANATI ON - by Rod Stevenson 

A number of readers have assumed from my references to the Ade 1 aide Users' Grou p  that it is 
the s ame as MI CR0-80 . I want to point out that the two are in no way connected. The only common 
factor is that both are in Adel aide; therefore Editor , I an Vagg , attends meetings and gets ideas 
from speakers at the Group . This is how I c ame to be writing this s eries , and h ow A l l an Dent's 
artic l es on the j oystic k  and port project appear . Other members of the Group ( Bernie Simson , 
Bruce Bussenschutt , etc . )  j u st happen to write and s ubmit artic l es j u st as many others from 
al l over Austral ia do . ( What he means is , we are j u st good friends ! !  - Ed. ) 

- 0000000000 -



ISSUE 23 (OCTOBER 198 1) MICR0-80 PAGE 8 

***** JOYSTICKS AND INPUT/OUTPUT PORTS FOR YOUR '80 by Alan Dent ***** 

PART 3 - A/0 - I/0 BOARD ASSEMBLY INSTRUCTIONS AND DETAILED PPI PROGRAMMING DESCRIPTION 

Firstly I cannot overstress the importance of a low wattage soldering iron with a small tip. 
If your iron is not one of the small penci 1 type and has an unp 1 a ted copper tip, fi 1 e the end 
to a sma 1 1  surface preferably about 1 / 16th and no 1 arger than 1 /8th of an inch tip width. Keep 
the tip clean, tinned and wipe it regu 1 arly with a piece of c 1oth during construction. Alter­
natively, you may be able to borrow a more suitable iron from a friend. Failure to use a suitable 
iron can be disastrous by causing tracks to lift and creating solder bridges etc. You may even 
be able to use this as a good reason to upgrade your old iron. A small pair of clean cutting 
wire cutters will also be required, and a pair of long nose pliers would be helpful. 

The easiest way to assemb 1 e the P /C board is to start with the wire 1 inks joining the tracks 
through the board. As mentioned in the last instalment, for reasons of economy, the board does 
not have p 1 ated through ho 1 es. First, p 1 ace some spacers about the thickness of a match on 
your bench and lay the P/C board on top of them, component side uppermost. An alternative method 
would be to temporarily fastern some matches to the underside of the P/C board with masking 
tape, taking care not to cover any holes to be used for the wire links. Insert the wire through 
the ho 1 e 1 inking the tracks so that the wire touches the benchtop. So 1 der the wire in p 1 ace 
and then cut the wire just above the solder joint, do not solder the other side at this point 
in time. Repeat this process for all tracks which have holes in them with the following exceptions: 

1) integrated circuits 
2) top soldered resistor between IC2 and IC3 
3) capacitor between IC3 and IC4 (middle hole in track) 
4) capacitor between the PPI 's, IC8 and IC9 
5 ) the optional capacitors near the port connectors 
6) -ve connection at the board edge near the regulator 
7) corner hole for the PORT 13 connector 

When finished so 1 deri ng -in a 1 1  the 1 inks on the top of the board, turn it over and 1 ay it flat 
on the bench. Bend all the 1 eads back a 1 ong their respective tracks, flat against the P/C board 
and solder them. Some links may be too long to do this and will have to be cut to a more suitable 
length. 

Next, solder in the IC sockets with pin 1 as indicated. Do them one at a time as it is much 
easier to hold only one socket in place while turning the board over to solder it in. With 
the sockets in p 1 ace, you now have reference points which make it easier to 1 ocate the ho 1 es 
for the other components. TRS-80 owners will not have to use IClO; this is only used by System-
80 users. The resistors should be installed next and then the small capacitors. Don 't mount 
the components flush with the P/C board but raised up so that the resistors are about the same 
height as the IC sockets. This allows for easier servicing if it should ever become necessary 
(heaven forbid). The extra lead length allows a CRO probe to be easily clipped on for monitoring 
the various pulses. This is a good habit to get into whenever you construct any electronic 
device, space permitting of course (this is written by an electronic serviceman in case you 
haven 't guessed). Be careful to insert the lOpf correctly polarised. Now instal the bridge 
rectifier, polarised as indicated on the underside of the board, then the 2000pf similarly 
polarised. Finally the regulator IC polarised as shown in the stuffing diagram followed by 
the PORT and A/B connectors and the 4 pins for the AC/DC connections next to the rectifier. 
System 80 owners will also have to fit a 3 pin male connector alongside IClO. Orient the board 
to place the port connections at the top, the connections for this 3 pin connector from top 
to bottom are: READ - WRITE - I/0 REQUEST. 

As the board was ori gina lly designed for a TRS-80 mode 1 1, mode 1 1 owners may now insert the 
40 pin header p 1 ug into the BUSS CONNECTOR socket, the ribbon cab 1 e feeding out over the PPI 
port side of the board. Non model l owners who are anxious to construct this peripheral will 
have to do it the hard way as described 1 ater in the text, but for those not in such a hurry, 
MICR0-80 are working on an adaptor which will a 1 1  ow you to directly connect it to a ribbon cab 1 e 
from the computer expansion port. Model III owners will have to strip back the ribbon cable 
and so 1 der the various wires to the header pins from the connection information supp 1 ied. The 
wires to be connected are the 8 data 1 i nes, the 1 ower 8 address 1 i nes and the contra 1 1 i nes 
WAIT, IN, OUT and RESET. System 80 owners will a 1 so have to do as the Mode 1 I I I owners did 
plus you will have to generate the IN and OUT signals in IClO. To do this the I/0 request line 
and the READ and WRITE lines have to be combined in IClO by connecting them to the 3 pin connector 
as indicated on the stuffing diagram and also mentioned in a previous paragraph. 

Now for the power connections. The circuit is designed for either A/C or 0/C input. Those 
who are going to use A/C from a low voltage transformer of about 8 to 12 volts will use the 
connections indicated by the sinewave on the underneath of the board. You also have the advantage 
of being ab 1 e to tap off the unregulated 0/C if required. Those using an extern a 1 D/C supply 
such as a "plug pack" type should use the D/C pins correctly polarised as indicated with the 
+ and - signs. A 9 volt battery snap connector such as TANDY 270-235 or DICK SMITH P-6216 is 
quite sui tab 1 e for this. Connect your power pack to the connector, check that it is switched 
to 9 volts and the polarity connector is + to + and - to -. If you have a mult imeter you can 
check the polarity for yourse 1 f before you connect it to your precious board. You may a 1 so 
like to monitor the 5 volt supply as you switch on the power, or even check the regulator before 



I SSUE 23 ( OCTOBER 1 981 ) MI CR0-80 PAGE 9 

you pl ug in the other chi p s . 

Now insert the I I  c 1 s in their socket s . TTL first ( pract ice with the c heap ones ) .  I f  the p i n s  
are spread too wide for t h e  socket , gent l y  bend eac h  row o f  pins  inwards u s i ng a pai r o f  1 ong­
nose p 1 i ers bei ng c arefu l  not to overdo the job . When handl ing the LSI chip s  the norma 1 stat i c  
el ectri c ity precauti ons  shou l d  b e  observed . Don 1 t  remove t hem from thei r static protected package 
unt i 1 you have finished everyth i ng e 1 se and you are ready to fit them .  Earth yourse 1 f and the 
board to ensure that al l static el  ectri c i ty is  discharged; remove the LSI  chi ps and i nsert them 
in thei r res pecti ve socket s . A 1 though most MOS LSI  chip s  h ave stati c protection bui  1 t i n  these 
days , it is sti l l  good practice to observe the above precautions . For those of you who are 
worri ed about earthi ng everything whil e l iving in the modern vi ny l / synthetic house , the k i tchen 
s i nk is an excel l ent p l ace to do thi s .  Those of you who h ave t raded i n  your s ink  on a d i s h  
washer have a s l i ght probl em !  

Now comes the rea 1 test ! ! ! Switch o n  the power t o  the board without i t  bei ng connected t o  your 
computer. I f ,  when you switch on , everything j u st s its  there c a l m l y ,  very good . You may now 
proceed to the next step , but if the power pack hums 1 oud l y  and/ or smoke pours from the board , 
fi rst panic and then switch off and t ry to fi nd out what went wrong . Hopefu l l y thi s wi l l  not 
happen to anybody . Next switch off everyth i ng ,  connect your ri bbon c ab 1 e to your computer edge 
connector.  P l ug i n  the cab 1 e that connects your JOYST I CKS to the A/B inputs , switch on the  
pl ug pack  fi rst , fol l owed by the computer. Type in  your simp l e test program and run i t ,  ca l l 
your family and fri ends and show them what a c l ever boy you are . 

Now for some more detai l ed programming information on the operati on of the board .  The A/D i nput 
i s  straight forward in that it is addressed as an i nput port exac t l y  as descri bed i n  the LEVEL 
I I  handbook . I t  is al s o  addre ssed i n  as semb l y  l anguage as an input port . In both cases , the 
8 bit va 1 ue of the ana 1 ague input vo 1 tage of the add ressed port is returned to the computer. 
In the case of the LEVEL I I  program , the 8 bit val ue is returned in decimal val ue to the variabl e  
u sed in the i nput statement . The assembl y  program input command return s  the dig i tal val ue direct l y  
to the accumu l ator.  T h e  BAS I C  command wou ld be in t he form of Variabl e= I NP ( Port number) 
e . g .  X= I NP ( 0 ) . Assemb l y  l anguage programmers wou l d  use IN A ( Port number) . 

As you can see , using the A/D function is fairl y strai ght forward but programmi ng the Paral l el 
I /0 Ports  is a 1 i ttl e more c amp 1 i c ated . The Programmabl e Peri ph era 1 I nterface ( PP I ) ,  I NTEL 
or NATI ONAL SEMI CONDUCTOR 8255 i s  c apab 1 e of 3 modes of operation . The first of these is Mode 
0, wh ic h  is al so the s i mp l est to use . It al l ows data to be written to or read from any of the 
avai l ab l e ports  (A ,  B or C )  without the use of any 11 hands haking 11 signal s .  Before any data is 
transferred to or from the PP I ,  it must first be .. set up.. or programmed . As in any computer 
operation , the use  of the PP I must be pre-p 1 an ned into the program using the device . With this 
knowl edge of the PPI  requirements , we know in advance in wh i c h  11d i rection 11 we want the port s  
programmed . A s  a n  exampl e ,  w e  may requi re 8 input or sense l ines and 1 6  output o r  contro l  l ines . 
This requirement can be met in 3 different ways , A I N  wi th  B and C OUT , or B I N  wi th  A and C 
OUT , or C I N  with A and B OUT . As you can see the PP I is very adaptab 1 e ,  but how do we .. s et 
up .. this ch i p  to do wh at we want? The PPI  is programmed by writing a CONTROL WORD i nto t he 
CONTROL REGI STER . Sounds simpl e doesn • t  it - wen it is . I f  you l ook at the Mode 0 Port Definiti on 
Ch art , a qui c k  scan down the Group A - Group B co 1 umns wi 1 1  revea 1 the 16 possi  b 1 e combinat i on s  
o f  input and output ports . Remember from 1 a s t  month , port C c a n  be s p  1 it into 2 groups o f  4 
l ines gi ving in effect 4 ports . Looking at these col umn s , we can pic k  out the control  word 
to suit our requirement . The control  words to fit the 3 variat ions ment i oned above are 1 44 ,  
1 30 ,  1 37 ,  res pectively or,  if you prefer, HEX 90H , 82H , 89H . I f  you 1 re a bi nary freak , you 
wil l not i ce a ti e-up between the control  word BIT col umns and the 4 port col umn s . Data b i t 
4 control s the direct i on of port A ,  a 11 1 11 for I N  and a 11 0 11 for OUT . Data bit 3 s i mil arl y contro l s 
the upper 4 bi ts of port C ,  data bit 1 control s port B and data bit 0 contro l s the l ower 4 bit s  
o f  port C .  Now that you know what contro l  word i s  needed , it h as to b e  wri tten into t h e  control  
regi ster. Looking at  the Port Sel ect chart ,  we s ee that the cont ro l  register s i ts at  ch i p  addre s s  
3 .  O u r  PP I 1 S  are pl aced at addresses 8 and 1 2  ( I C9 a n d  I C8 respective l y ) . This means that 
their contra 1 registers are 1 ocated at 3 address  1 ocati ons above t his , or Port addresses 1 1  
and 1 5 .  I f  we want t o  set both PPI 1 s to the s ame condition , e . g .  A I N ,  B and C OUT , we wau l  d 
wri te to both cont ra 1 registers at addresses 1 1  and 1 5 ,  the contra 1 word 1 44 decima 1 or 90 HEX . 
On receiving the new contra 1 word, the PP I c 1 ears an i nterna 1 registers and sets the vari ous 
ports  to the direction specified by the contra 1 word . I f  we now request an input from port 
A ,  ( I N port 8 or I N  port 1 2 ) , the 8 bit word being presented to the port s  external pi n s  is l atched 
into the A reg i ster and then p 1 aced on the dat a  bus  for the computer. To write to the port s  
is equal l y  s i mpl e - t o  output t o  port B ,  simp l y  O U T  9 , XXX o r  OUT l 3 , XXX  and t h e  val ue i s  l atched 
into the output 1 atch of port B .  Port C i s  simi 1 ar except that it u ses port addresses 1 0  and 
14 dependi ng on whic h  chip you use . At this point I s hou l d  correct a typing error in the second 
part of this article . I n  the fourth line from the bottom of page 1 0 ,  the reference to .. PORT 
B11 shoul d be ch anged to 11 PORT 811• I hope this cl ears up any confusion that may have been caused . 

The output of the PPI port C c an al so be varied by the B I T  SET/RESET control  word . I f  you l ook 
at the diag ram you wi 1 1  see how to se 1 ect the contra 1 word to perform your required funct i on .  
The bit set/reset function is sel ected by data bit 7 ,  a 1 1 0 11 sel ects the bi t set/reset mode . 
The next 3 bits  D6 , D5 , D4 are not u sed and shoul d be 0 ,  bit s  D3 , D2 , D l  sel ect i n  bfnary ,  the b i t  
that you want t o  c h ange while bit D 0  sel ects whether you want t o  s et it 11 1 11 or res et it .. 0 .. . 
As an exampl e  we wi l l  set data bit 7 on port 1 0 .  To do this the control  word is as fol l ows: 
D7=0 ( sel ects bit mode ) D6 , D5 , D4-0 ( not used ) D3 , D2 , D l = l  ( sel ects data bit 7 )  D0= 1 ( sets the 
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b i t ) , thi s gi ves u s  the contro l  word 1 5  or 0F Hex and B i t  7 i s  s et regardl ess  of i ts previ ous 
condi ti on whi l e  the remai ni ng bi ts remai n unchanged. 

The remai n i ng modes 1 and 2 wi 1 1  not be covered here as they do not general l y  app l y  i n  the type 
of desi gn presented, al though I ' m sure someone cou l d  i f  the need arose . If you want to use 
these modes, I suggest that you con s u l t the manufacturer's data books  for detai l s. In  the future 
i f  a project that uses these other modes i s  deve 1 oped by somebody and submi tted to MI CR0-80 , 
I am sure t h at a detai 1 ed descri pti on of these modes of operat i on wi 1 1  be i nc 1 uded wi t h  the 
art i c l e .  

DECIMRL 
No 

128 
129 
130 
131 
136 
137 
138 
(Jq 
14-Jt. 
llt-S' 
14-6 
14-7 
IS1. 

153 
IS"'r 
ISS 

8255 PROGRAMMABLE PERI PHERAL I NTERFACE - DATA 

mode 0 port definition chart 

HEX Control Word Bits 

No. 
07 Ds Ds 04 03 02 

so 1 0 0 0 0 0 

81 1 0 0 0 0 0 

S2 1 0 0 0 0 0 

S3 1 0 0 0 0 0 

88 1 0 0 0 1 0 

99 1 0 0 0 1 0 -
6R 1 0 0 0 1 0 

88 1 0 0 0 1 0 

90 1 0 0 1 0 0 

CIJ 1 0 0 1 0 0 

qz 1 0 0 1 0 0 

93 1 0 0 1 0 0 

qg 1 0 0 1 1 0 

qq 1 0 0 1 1 0 

qR 1 0 0 1 1 0 

qa 1 0 0 1 1 0 

Port Select (Ao, A1): These two inputs, which are 
normally connected to the least �ignificant bits of the 
A1s � Ao Address Bus, control the selection of one of 
three 8-bit ports (A , B !lnd C) or the internal control 
word register as indicated below. 

07 I Ds I os I 

o, 

0 

0 

1 
1 
0 

0 

1 
1 
0 

0 

1 
1 
0 

0 

1 
1 

04 

MODE 
\ I PORT A: 

SET I 
FLAG: 

1 =ACTIVE 
MODE SELECTION: 

00= MODE 0 
01 =MODE 1 
1X =MODE 2 

GROUP A 

mode definition control word format 

BIT 
SET/RESET 

FLAG: 

0 =ACTIVE 
NOT USED 

bit set/reset control word format (port c only) 

1 =INPUT 
0 =OUTPUT 

I 

Do 

0 

1 
0 

1 
0 

1 
0 

1 -·· 
0 

1 
0 

1 
0 

1 
0 

1 

A, 
0 
0 

1 
1 

OJ 

PORT C 
(UPPER): 

1 = INPUr 
0 =OUTPUT 

Group A Group B 

Port A 

OUTPUT 

OUTPUT 

OUTPUT 

OUTPUT 

OUTPUT 

OUTPUT 

OUTPUT 

OUTPUT 

INPUT 

INPUT 

INPUT 

INPUT 

INPUT 

INPUT 

INPUT 

INPUT 

Ao 
0 

1 
0 

1 

I 02 

MODE 
SELECTION: 

O=MODEO \ 1 =MODE 1 

BIT SELECT: 

000 = 0 
001 = 1 
010 = 2 
011 = 3 
100 = 4 
101 = 5 
110 = 6 
111 = 7 

Port C 

(Upper) 
Port B 

OUTPUT OUTPUT 

OUTPUT OUTPUT 

OUTPUT INPUT 

OUTPUT INPUT 

INPUT OUTPUT 

INPUT OUTPUT 

INPUT INPUT 

INPUT INPUT 

OUTPUT OUTPUT 

OUTPUT OUTPUT 

OUTPUT INPUT 

OUTPUT INPUT 

INPUT OUTPUT 

INPUT OUTPUT 

INPUT INPUT 

INPUT INPUT 

Selected 
.Port A 
Port B 
Port C 

Control Word Register 

01 

PORT 8: 
1 =INPUT 

0 =OUTPUT 

I 
GROUP B 

Do 

PORT C 
(LOWER): 

1 =INPUT 
0 =OUTPUT I 

BIT 
SET/RESET: 

1 =SET 
0 =RESET 

Port C 

( Lower) 
OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 
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COMPONENT STUFFING DIAGRAM 
PLEASE TAKE NOTE OF THE PORT PIN NUMBERING 

+ 

2000 
..uF 

This is the only top soldered component. Unless the 
optional 10nF capacitors alongside the parallel ports 

are fitted, they have to be top soldered also. 

TRS-80 EXPANSION PIN EDGE 
SIGNAL 

P/N NAME DESCRIPTION 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

RAS* Row Address Strobe Output for 16-Pin Dynamic Rams 
SYSRES* System Reset Output, Low During Power Up Initialize or 

CAS* 
All/! 
A12 
A13 
A15 
GND 
All 
A14 
AS 
OUT* 
WR* 
INTAK* 
RD* 
MUX 
A9 
D4 
IN• 
D7 
INT* 
D1 
TEST* 

Reset Depresse:l. 
Column Address S<robe Output for 16-Pin Dynamic Rams 
AddreiiS Output 
Address Output 
Address Output 
Address Output 

�EJ�!�0�rp�t 
Address Out:mt 

�e
d
rf;:"r3'Wr/i!, S!:wbe Output 

Memory Write Strobe Output 
Interrupt Acknowledge Output 
Memory Read Strobe Output 
Multiplexor Cor.�lol Output for 16-Pin Dynamic Rams 

��1::�i��:FI>�� ... Bus 
Peripheral Read :�toobe Output 
Bidirectional Dat!! Bus 

�;n�fi�:.�':J''f:a�� !::
�
�ble) 

A Logic "0" on 'l':C�:-r• Input Tri.States A0-A15, D0-D7, 
WR•, RD*, IN�, OUT*, RAS*, CAS*, MUX* 

24 D6 Bidirectional D�t� Dus 
25 AI/I Address Output 
26 D3 Bidirectional Dato. Bus 
27 A1 Addre88 Output 
28 D5 Bidirectional Dat� l3us 
29 GND Signal Ground 
30 DI/J Bidirectior.;u D�t.a Bus 
31 A4 Address B�:s 
32 D2 Bidirectional Dab>. :Sus 
33 WAIT* Processor Wait. Inpv.t, to ;,How for Slow Memory 
34 A3 Address Output 
35 A5 Address Output 
36 A 7 Address Output 

PIN 
1 
2 
3 
4 
5 
6 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

PAGE l l  

!,NEGATIVE 
REFERENCE RV2 

POSITIVE �REFERENCE RV1 } :::LOGUE 
INPUTS 

GROUND 

SYSTEM-SO 
EXPANSION PIN EDGE 

1 VIEWED FROM REAR SIDE 50 

SIGNAL 
49 

GND 26 A10 
GND 27 A13 
A7 28 All 
A6 29 A12 
AS 30 PHI 
A4 31 PINT 
A1 32 NC 
A3 33 NC 
A2 34 PRIT5A 
AO 35 PHAl'ITOM 
DS 36 RACI' 
D2 37 J5WAIT 
NC 38 iORQ 
D1 39 Pfm[D 
DO 40 wn 
D3 41 liD 
D7 42 a::r:ms-; S'rAi)B5 
D6 43 � vee 44 - /� 
D4 45 M1 
A15 46 RESET 
AS 47 RFSA 
A14 48 l'ff;1l 
A9 49 GND 
NC 50 GND 

�� ��n ��:l�s�o�fp�t SIGNAL EXPLANATION 
39 +5V 5 Volt Output (Limited Current) 
40 A2 Address Output 

NOTE: *means Negative (Logical "?-")True Input or Output ______ _. 

=======�·========== 2 4 6 6 10 12 14 16 16 20 22 24 26 26 30 32 34 36 38 40 

Mates with AMP P/N 88 103-1 Card 
Edge Connector or Equivalent 

Connection points for Expansion-Port Edge Card 
(viewed from rear of keyboard assembly) 

1.79MHz CLOCK 
INTERRUPT 
NO CONNECTION 
PROCESSOR HOLD ACKNOWLEDGE 
PHANTOM 
HALT ACKNOWLEDGE 
PROCESSOR WAIT 
INPUT/OUTPUT REQUEST 
PROCESSOR HOLD 
PROCESSOR WRITE 
PROCESSOR READ 
CONTROL AND DATA BUS DISABLE 
MEMORY REQUEST 
DATA AND ADDRESS BUS DISABLE 
FIRST STATE OF INSTRUC'nON CYCLE 
CPU RESET 
DYNAMIC MEMORY REFRESH 
NON-MASKABLE INTERRUPT 
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+5V 

0 
0 
0 
0 
0 
0 

0 

GN 

7 
6 
5 __ 

4 
3 
2 
1 
0 

0 

s > > 

. � ;> 

-

M I CR0-80 

+ 5v 
> g RtsiSTOI?� 

� � � IOKJ\.. 

07 > "> 
�� 1--

6� ,_ 06 
r,.� 1----< 

�� f--
05 

�� 1----< 04 
A� f--

�� f--

A� 1-
OcrRI.. OJ� 

SwiTCH 

PORT INPUT SWITCH 

GNO�-
SYSTEM-80 TO TRS-80 PORT OUTPUT MONITOR 

RO IN 

IORQ 

OUT 
:=)1111 

24-0v/9c;j2v WR 
1R 

74LS32 5 VOLT POWER SUPPLY 

pin configuration 
PAJ PA4 
PAz PAs 

8255A BASIC OPERATION PAJ PAS 
PAo PA7 
Rii "WR A1 Ao RD WR cs INPUT OPERATION {READ) 

0 0 0 1 0 PORT A= DATA BUS E RESET 
GND oo 

AI D1 
Ao oz 

PC7 DJ 

0 1 0 1 0 PORT B =DATA BUS 
1 0 0 1 0 PORT C= DATA BUS 

OUTPUT OPERATION 
{WRITE) 

0 0 1 0 0 DATA BUS= PORT A PCfi 04 
0 1 1 0 0 DATA BUS= PORT B PCs os 
1 0 1 0 0 DATA BUS= PORT C PC4 os 
1 1 1 0 0 OAT A BUS= CONTROL PCO 0) 

DISABLE FUNCTION PCJ vee 
X X X X 1 DATA BUS= 3-STATE PC2 PB7 
1 1 0 1 0 ILLEGAL CONDITION PCJ PBs 
X X 1 1 0 DATA BUS=3-STATE PBo PBs 

PB1 PB4 
PB2 PBJ 

PAGE 1 2  

470.n.. 

Gnd 
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Joysticks  and I /0 Port s  ( cont . ) 
We wil l con c l ude thi s series of artic l es with s ome s amp l e  programs in both BAS I C  and machine 
l anguage to i 1 1  ustrate some of the possib l e  app 1 i c at i ons  of t h i s hardware project . The fi na 1 
part wil l al so incl ude ful l - s i zed PC board masters for the TRS-80 Model  I .  At a l ater date 
we wil l describe how to construct separate adaptor boards for SYSTEM-80 ( Video Genie ) and Model  I I I  
computers . It  is our intention to make the PC boards avail abl e t o  our readers to assist with 
the proj ect . The pri ce of the board wil l be announced in a future i ss ue . 

-0000000000-
***** 1 80 USE RS ' GROUPS ***** 

T h e  fo ! l ow i n g  is a l i s t  of ' 80 U s e r s ' Grou p s . If you h av e  a group t h at is not i n c l uded h e r e , p l ease l et us k n ow about 

i t  so that we can p u b l i s h  detai l s .  Owners of System ' 80s are w e l come at a l l  t he  group s .  

* *  AUSTRAL I A  ** 
AUSTRALIAN CAP I T AL T E R R I TORY 

CANBERRA GROUP 

Contac t :  B i l l  C u s h i n g , 1 0  U ramb i  V i l l age , K ambah , AC T .  

2902 . 

M E E T I NG S :  3rd T h ur sday of each month at 7 . 30 p . m .  i n : 

U r amb i  V i l l age Commun ity Cent r e ,  Croz i er C i r c u i t  

K am b ah . 

NEW SOU T H  WALES 

COMPU TERTOW� CAMDE N ( C TAUS ! � 
Contact : K ei t h  Stewart 

P . O .  Box 47,  Camden , N . S . W .  2570 . 

SYDNEY MAPPER C P/M GROUP 

Contac t :  Dan Lawren c e , M apper CP/M U s e r s ' Grou p , 

c/o G . P . O .  Box 255 1 ,  SYDN E Y ,  N . S . W .  200 1 . 

SYDNEY EASTERN SUBURBS 

Contact : Dan L aw r ence , 

TRS-80 E astern S uburbs Grou p ,  

c/o G . P .  Box 255 1 , SYDNE Y ,  N . S . W .  200 1 .  

WOLLONGONG GROUP 

Contact : Paul  J an s on , 

P . O .  Box 397 , DAP T O ,  N . S . W .  2530 . 

NORT H E R N  T E R R I TORY 

DARWIN GROUP 

Contac t :  T o n y  Domigan , 

P . O .  Box 39086 , W I NNE L L I E , N . T .  5789 . 

QUEENSLAND 

B R I SBANE GROUP 

Contac t :  L ance  L awes , 

T e l :  Home ( 0 7 ) 396 2998 

Bus . ( 0 7 ) 268 1 1 9 1  Ext . 1 5  

M E E T I N G S :  1 st Sunday each m o n t h  a t  2 p . m .  a t  21  R o d n e y  

Street , L i n d u m .  

SOUTH AUSTRAL I A  

ADE LA IDE GROUP 

Contac t :  Rod S t e v e n s o n , 

V I C TO R I A  

36 S t � r t  Str�et � ADE LAI DE , S . A .  5000 . 

T e l : 51 5241 b e t . 9-4 . 

EASTERN SUBURBS GROUP 

Contac t :  Mr. J oh R  F l etcher 

T e l :  Home ( 03 ) 737 9544 

B u s . ( 03 ) 89 0677 ( 9-4 ) 
M E E T I NGS : 4th Wednesday of t h e  month at 7 p . m .  at 

K i ngswood C o l l e g e ,  355 Stat i on Street , Box H i l l  

M I COM 8 0  USERS ' GROUP 

Contac t :  L e n  Sanders 

Te l :  ( 03560 8132 

M EE T I NGS : 1 st Wedne sday of each month at Alvie H al l ,  

H i gh Street , Ht . Waver l ey .  

NOR T H E R N  AND W E S T E R N  SUBURBS 

Contac t :  Mr. David Coupe 

T e l : ( 03 ) 3 70 9590 

M E E T I NGS : C . P . M .  Data Systems , 284 Union R o ad , Moonee 

Ponds - A l ternate T h u r s d ays at 7 p . m .  

PENI NSULAR GROUP 

Contac t : M . G .  T hompson - ( 03 ) 772 2 6 74 

M E E T I NG S : 2 n d  T u e s day of t h e  month ( e x c ept Jan . ) 
GEE LONG CO�PU T E R  CLUB 

Contact : T h e  Gee l on Comp uter C l u b ,  

P . O .  Box 6 ,  G EE LONG , V I C .  3220 . 

M EE T I NGS : 2 n d  T u e s day of t he  month at T ybar E n g i n e e r i n g  

Hampton St . Newton . 

** UN I TED KI NGDOM ** 
NAT IONAL NAT IONAL USERS ' GROUP 

Contact : B r i an Pai n ,  40 H i gh Street , Stoney St ratfor d ,  

M i l ton K ey n e s .  

C O .  DURHAM NORTH-EAST TRS-80 GROUP 

Contact : Barry Dunn , 8 E t h i ck T e e .  North Craigh ead , 

Stan l ey , C o .  Durham , DH9 6BE . T e l : 0207-30 1 84 

COMPUTER TOWN U N I T E D  K I NGDOM ( C T U K ! ) 
Contac t :  Dave Tebbutt , c/o 14 Rathbone P l ac e ,  L ondon 

W l P  lDE 

T ANDY OWNERS PROGRAM & I NFORMATION CO-OP . 

Contact : Derek H i gb e e ,  12 S h e l l ey C l os e , 

A s h l e y  H e at h , R i n g w o o d .  

Tel : R i ngwood 6720 . 

N ATIONAL NEWCAS T L E  PERSONAL COMPU T ING SOC I E T Y 

Contac t :  John Stephen Bone - 0632 770036 

BOLTON NORTH-WES T  TRS-80 GROUP 

Contac t :  T h e  S e c r e t ar y ,  North-West TRS-80 Users G r ou p ,  

4 0  Cow l e e s ,  West H o u ghton , B o l t o n  B L 5  3 E G .  

COMPU T E R TOWN NORTH-EAST ( C T NE ! ) 
Contac t :  c/o 2 C l aremont P l a c e ,  G at e s h ead , C o .  T y n e  & 

Wear N E8  1 T L .  Te l : 0632-770036/6434 1 7/6 7 9 1 1 9/ 
559 1 6 7  
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***** M ICRO - BUGS ***** 

In whi ch we correct those errors whi ch seem to creep i n, no matter how c areful we are . 

SUPER S I ZZLER - I s sue 6, pages 39-43 . 

There are two bugs i n  t h i s program : 

( a ) upon trad i ng i n  the chas s i s,  the amount of the debt i s  i ndeed decreased by $750 do 1 1  ars, 
but i n  fact the j ac k s  are removed . 

( b )  Upon tradi ng i n  e i ther the whee 1 s or the body, the correct part i s  removed, but the debt 
i s  i nc reased rather than decreased, wi th the res u l t that the program enters an end l e s s  
l oop, w1 th the poor p l ayer ' s  i ndebtedne s s  i nc reasi ng wi thout l i mi t .  · 

The fol l owi ng amendments to the program wi l l  remove these di ffi cul t i e s : 

( a ) Li ne 1 01 0  - make thi s read " I F  PS=- 1 THEN 1 1 30"  

( b ) New l i ne 1 01 1  - " X=41 : FOR Y=l O TO 1 3  etc . "  ( to the end of the o l d l i ne 1 01 0 )  

( c )  L i ne 1 1 30 - c hange thi s to : "FOR X = 208 T O  237 : PRI NT @ X ,  " " ; : NEXT : GOSUB 1 01 1 :  RETURN" 
( note the c hange to the GOSUB addre ss ) . 

( d )  L i ne 1 370 - add the i nstructi on " PS=- 1 " i mmed i ate l y  after "GOSUB 1 200" . 

( e )  L i ne 1 450 - once agai n ,  add " PS=- 1 " i mmed i atel y  after " XX = 0" . 

Some add i t i onal changes necessary to make the p rogram perform s en s i b l y  on a " SYSTEM 80" are 
as fol l ows : 

( a ) Li ne 320 - c hange CHR$ ( 94 )  to CHR$ ( 62 )  and CHR$ ( 93 )  to CHR$ ( 60 )  - ( i n  two p l aces for 
each ) .  

( b )  Li nes 520, 590, 600, 630 and 640 - c hange " [ "  to CHR$ ( 1 68 ) . 

( c )  Li nes 570 and 580 - change CHR$ ( 8 )  t o  CHR$ ( 44 )  and CHR$ ( 9 )  to CHR$ ( 46 ) . 

( d )  L i ne 2 1 30 - add ELSE CLS i mmed i atel y  fol l owi ng RUN . 

( e )  L i ne 1 30 - change t o  read : " . . . • . • . MONEY . USE THE LEFT AND RIGHT ARROW KEYS " ;  

ASTRONOMY 1 . 0 - I ssue 1 5, pages 2 1 -31 . 

There has been con s i derab 1 e i nterest i n  t h i s program and many readers h ave contacted the author 
d i rect l y .  H e  reports that L i nes 81 1 ,  2320, 4036 and 4 1 1 0  shou l d be c hanged t o  remove a probl em 
i n  secti on 3 wi th ri si ng and sett i ng of f i xed objects and to i mprove accuracy . Edi t  the l i ne s  
to read as fol l ows : 

81 1 I NPUT " ENTER DAY, MONTH, YEAR " ; D, MO , Y : Fl =D : F2=MO 
2320 GOSUB 7200 
4036 V l =V : V=V+282• 51 0396 
4 1 1 0  T=COS ( Vl *J l ) *0• 01 6720+1 : T2=0 • 99971 56 : F=T/T2 

U . K .  reader, Reg Fi d l er, poi nts out a typograp h i c a l  error i n  the text accompanyi ng the program . 
I n  paragraph 3 ( Greenwi c h  S i dereal T i me to Greenwi c h  Mean Ti me convers i on )  the answer i s  g i ven 
as 1 2  hours 57 mi n s . 59 second s . Thi s  s houl d be 1 2  hours 51 mi n s . 59 seconds . 

Reader, R . J .  Sykes, suggests an error trappi ng routi ne to overcome an "FC ERROR" whi ch c an appear 
on one cal c u l ati on .  

1 51 05 ON ERROR GOTO 1 9000 
1 9000 QP=ERR/2+l : IF QP=5 THEN PRI NT " TH I S  OBJECT E I THER DOES NOT R I SE OR SET AT YOUR LOCAT I ON . " 
1 90 1 0 PRINT "CHECK YOUR CO-ORDI NATES OR CHOOSE ANOTHER OBJECT . "  
1 9020 RESUME 1 8000 

UTI L  1 ,  2, 3 & 4 - I ssue 2 1 , pages 28-34 . 

Duri ng  the pri nti ng of these program l i sti ngs some l i nes d i d not reproduce . 

UTI L  1 

431 5 
4325 
4331 
433A 
4345 
434B 
4357 
435D 

28 1 1  
C3 58 04 
CD 65 43 
32 83 43 
F2 42 43 
2A 81  43 
32 7F 43 
3A 83 43 

JR Z, 4328 
JP 0458 
CALL 4365 
L D ( 4383 ) , A  
J P  P ,  4342 
LD HL, ( 4381 ) 
LD ( 437F ) , A 
LD A, ( 4383 ) 

READY 
Retu rn to ROM 
FLASH 
Save the c haracter to repeat 
KLOOP 
Save repeat count 
Res et counter 
Fetch the c haracter to repeat 
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4360 22 81  43 LD ( 4381 ) , HL Adj ust the repeat counter 
4366 2A 7F 43 LD HL , ( 437F ) Fetch the f l ash count 
4375 21 00 03 LD HL , 0300 F l ash rate del ay 
4378 22  7F 43 LD ( 437F ) , HL and s ave it 
4388 21 30 43 LD HL , 4-330 poi nt to REPEAT 
4391 2 1  85 43 LD HL , 4385 point to end + 1  

c h ange 85 t o  A A  to � ave I N I T .  
4398 22 A4 40 LD ( 40A4 ) , HL 

UTI L  2 

Some instructions h ad the high byte 43 mis s ing . The addre s s  of these instructions are : 

4F55  
4FD2 

4F58 
4FD8 

4F65 
4FDB 

4FAC 
4FE l  

4FB5 
4FF3 

4FCO 4FC6 

The 43 byte shou l d be in the s econd addre s s  fol l owing the above addresses . 

UTI L  3 

42EA 
431 5  
4325 
4356 
435F 
436A 
4370 
4382 
4385 
4388 
439A 
439D 
4380 
4386 

UTI L  4 

2 1  A9 43 
28 1 0  
1 8  08 
CD 8A 43 
32 A8 43 
F2 67 43 
2A A6 43 
3A A8 43 
22 AS 43 
2A A4 43 
21 90 01 
22  A4 43 
21 55 43 
21 AA 43 

LD HL , 43A9 
JR Z, 4327 
JR , 432F 
CALL 438A 
LD ( 43A8 ) , A  
JP P ,  4367 
LD HL , ( 43A6 ) 
LD A ,  ( 43A8 ) 
LD ( 43A6 ) , HL 
LD HL , ( 43A4 ) 
LD HL , 01 90 
LD ( 43A4 ) , HL  
LD HL , 4355 
LD HL , 43AA 

scrol l on/off fl ag 
READY 
LWRCSE 
FLASH 

KLOOP 

change AA to CF to save I N IT . 

High  byte 4F mis s ing from the fol l owing instruct ions -

4F30 
4FC6 

4F36 
4FD2 

4F40 
4FD8 

4FAC 
4FDB 

4F85 
4FE l 

4FCO 
4FF3 
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The fl  as hi  ng cursor may 1 eave unwanted c haracters on the screen during graphic dis pl ays . This 
may be e l iminated by turning the cursor off . 

Util Addre s s  

1 1 7267 
2 20462 32750 4K & 1 6K res pectivel y  
3 1 7304 
4 20462 32750 4K & l 6K res pect ivel y 

To turn cursor OFF poke 0 into the address . 
To turn it back on poke 208 into the addre s s . 

Any val ue may be POKEd in to turn the cursor back on and this wil l give a different character. 

- 0000000000 -

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

From David Harris , 470 Marion Road , P l ympton Park , South Austral ia 5038 
I am interested in devel oping the use of my TRS-80 for computer- aided design ( C . A . D ) . I 

_
am 

an eng.j neer and h ave a l ready devel oped some programs on the fringe of C . A . D .  but 
_
am � ook1 ng 

to take it further. I wou l d  l ike to contact anyone interested in this type of app 1 1  cat1 on and 
req uest that any interested reader contact me on 'phone number ( 08 )  297 8207 during office hours . 

( I t sounds an interesting and chal l enging appl ication , David . 
p l ease contact David directl y - Ed . )  

Wau l  d any interested readers 
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From : Mr . R.  Hutson - London SE 1 2 . 
I would like to comment on the letter from B.N. Hall on page ll of issue 1 9, where cassette 
\taveforr.l problems were described and a method of reproducing the correct waveform was inc 1 uded. 
This method required two comparators and two timers; these used the asymrnetri ca 1 1r1aveform to 
generate symmetrical pulses. 

I believe that I have an answer to the problem using a simple single stage transistor circuit. 
I approached the prob 1 em by reproducing a pulse of similar shape and frequency from a pulse 
generator, from this I received a small positive response and a large negative response from 
my CTR4l cassette recorder. Upon further experimentation, I found that by sending the negative 
part of the pulse first (inversion ),  the waveform was reproduced perfectly, as the TRS-80 rectifies 
the audio input for processing, and inverting the pulse makes no difference. 

Inversion was achieved by a single stage transistor circuit (audio amplifier ), shown below with 
excellent resul ts. 

I have not investigated further as the problem had been solved, but I have had no dropouts since. 
I would be interested in a full explanation of why the recorder should prefer negative pulse 
before working. I would also be interested in a high speed cassette which I \'lill start work 
on in the near future (approx. 4800 band) . 

+ 5-9 v 

6K8 
IN 

�t--+-------1 

OUT 

220pF 

22K 

(Thank you for this contribution t-1r. Hutson. �Je have recently been carrying out an investigation 
into the cassette interface with a view to improving the quality of the cassettes we produce. 
'Ae observed the phenomenon you describe but, as yet, have no explanation for it. It not only 
occurs in the relatively unsophisticated CTR4l/CTR80/Video Genie cassette recorders but also 
in much more expensive cassette decks and high speed ar.tplifiers . I suspect the real answer 
lies in the fact that v11e are dealing with a very non-linear system . Although the waveform of 
each pulse approaches a sinusoid after passing through the amplifier and being differentiated 
by the recording process, it should be remembered that each pulse is a single event and steady 
state theory does not apply - at least, not to the pulses as we see them on an oscilloscope. 
I seem to vaguely remember in my student days using Fourier Transformers to express signals 
such as these in steady-state terms . Perhaps one of our readers who is more au fait with these 
matters could offer an explanation { but please do not make it too mathematical ) .  On the other 
hand, there may be a simple explanation - we would love to hear it . Concerning the high speed 
cassette interface you mention - one at least has already been developed in the U.S. A .  It ·is 
called the 1 1 Poor i1lan 's Floppy .. model TC-3. It is available from ,JPC PRODUCTS CO . 1 202 1 Paisano 
Ct. Albuquerque, Ne1r1 Nexico 87 1 1 2  and operates at 2500 band. It sells in kit form for US$90 
and assembled for US$1 20. \Je understand that in Australia De Forest Software, Station Street, 
Nunawading, Vic., also has these units available - Ed. ) 

From : Murray J. Dixon - Ringwood V i ctoria . 
I would like to comment further on the letter from your UK correspondent (November 1 980 ) regarding 

education a 1 uses of the ' 80. Many people might be surprised to find the extent to which mi era­
computers are being used in secondary schoo 1 s throughout Australia (our own sma 1 1  re�i on �as 
approximately 50 TRS-80 and System 80 computers in about half a dozen sch?ols ) .  }h 1 s  be1 ng 
the case, it is qu i te possible that a significant number of your readers are 1 nvolv�d 1 n

_
compu�er 

education of some form . Could this readership be sufficiently large for you to cons1 der 1 nclud1 ng 
in each issue, a program which has a formal educational purpose as its main function . 

Your comments regarding educational use of computers in schools in the UK are quite valid so, 
by pursuing such a course, perhaps you could assist we 11beginners .. in Australi a  by encouraging 
contributions from your more experienced UK subscribers. 

( We would be only too happy to publish more educational programs a
_
nd related material ' . Murray, 

if only it were forthcoming . Unfortunately, many of the .. educat1 ?nal .. programs su�m1 tted to 
us for consideration are no more than testing programs to ascerta1 n how much a ch1 ld kno":"s .  

\�hi 1 st such programs have their p 1 ace, there is a 1 imi t to the numbe_r ?f
. 

such programs wh1 ch 
can be usefully published . It is strange, because we know that a s1gmf 1 cant factor for many 
people when deciding to purchase a computer is its educational value to their children . We 
wi 11  certainly be happy to pub 1 ish as many good education a 1 programs as yoss_i b 1 e and wi 1 1  a 1 so 
be happy to do our bit in helping to disseminate information about th 1 s  f1eld . In fact, we 
have some interesting articles on computers in  education. in the �ipeline already . You f!Jight 
also note the '80 Users • Groups this month - some educat1 on ally on ented groups are now 1 1  sted 
and I am sure they would welcome participation from any of our readers. - Ed . )  
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D O N 'T B E  H E l D BACK BY AN 
ANT I QUAT E D  D ISK  O PE RATI N G  SYSTEM 

MOVE  UP  TO 
N EWDOS  8 0  $149 i ncl . p&p 
N EWDOS 80 i s  a com p lete l y  new D OS for the T R S -80 
SYST E M  80. It is  we l l -docum ented , bug free a nd 
i ncreases thE: power of you r  system m a n y  t imes ove r .  I t  
is  u pwa rd compati b le  w i t h  T R S D OS A N D  N EWDOS ( ie 
T R SDOS a nd N EW D OS+ programs wi l l  ru n on 
N EWDOS 80 but the  reverse i s  not necessa ri l y  so ) .  

Thtse a re j ust a few o f  the m an y  new featu res offe red 
by N EW D OS 80 . 
* N ew BAS I C  com m a nds that su pport var iab le  record 

l e ngths up to 4095 bytes l on g .  
* M i x  or  m atch d i s k  dr ives . S u p ports a n y  track count 

from 1 8  to 96 . U se 35,  40, 7 7  or 80 track 5% i nch 
mi n i  d i s k  d r i ves,  8 i nch d isk d r i ves O R  A N Y  C O M ­
B I N AT I O N .  

* A n  opti o n a l  secu rity boot-up for BAS I C  o r  mach i n e  
code appl ication programs.  User  n ever sees " D OS­
R E A D Y "  o r  " R E AD Y "  and i s  u na b l e  to  "B R EA K " ,  
c lear  sc reen o r  iss ue a n y  d i rect BAS I C  statements,  
i n cl u d i n g  " L I ST".  

* New edit ing  comm a nds that a l l ow program l i n es to 
be de l eted from one l ocat ion and m oved to a nother  
or to a l l ow the d u p l ication of a p rogram l i ne with  
the de let ion of the o r i g i na l . 

* E n h anced and i m proved R E N U M B E R  that a l l ows 
re l ocation of subrout ines .  

* Create p owe rfu l  c h a i n  comm and fi l es w h i ch wi l l  
control the operat ion o f  y ou r  system . 

* Device hand l i n g  for rou t ing  to d isp lay and pr i nter 
s i m u l ta n eous l y .  

* M I N I DOS - stri k i n g  t h e  D ,  F a nd G keys s i m u l ­
taneous l y  ca l l s  u p  a M I N  I DOS wh ich a l l ows you to 
perform m a n y  of the DOS commands without d i s ·  
turb ing  the res ident progra m .  

* I nc l udes S u perzap 3 .0 wh ich e n a b l es y o u  t o  d isp lay/  
pr i nt/mod i fy any byte in  me mory or on d i s k .  

* A lso i ncl udes t h e  fo l l ow i n g  ut i l i t ies : 
- D isk Ed itor/Assembler  
- D isasse m b l e r  ( Z SO mach ine cod e )  
- L M  offset - a l l ows transfers of any system tape 

to D i sk fi l e - automati ca l l y  re l ocated . 
- L E V E L  I - Lets y ou conve rt your  com puter  bac k 

to Level 1 .  
LV I D KS L  Saves and l oads Leve l 1 programs to 
dis k .  

- D I R C H  E C K  - Tests d isk d i rectories f o r  e r rors 
and l ists t h e m .  
ASPOO L - A n  automatic spoo l e r  which routes a 
d isk f i l e  to the pr inter wh i lst the com pute r  con · 
t i n u es to operate on other p rogra m s .  

- LCDV R - a  l ower case dr ives wh ich d i sp lay l owe r 
case on the screen if you have fitted a s i m p l e  l ower 
case modif icati on . 

D ISK  D R IV E  USE RS 
E L I M I NATE C R C  E R R O RS 

AND  
T RACK l O C K E D  O UT M ESSAGES  

F IT A PERCOM DATA SEPARATO R 
$37 .00  plus $1 .2 0  p&p.  

When Ta ndy designed t h e  T R S -80 e x pans ion i nterface , 
they did not i ncl u d e  a data se parator i n  th e d i s k ·  
contro l l e r c i rcu itry , despite the I .C .  m a n u factu re r 's 
recomme ndat ions to do so. Th e resu lt  is that many 
d i s k  d rive owners suffe r a l ot of D i s k  1 /0 errors .  The 
a nswe r i s  a data separator .  Th is u n it fits i ns ide  your  
e xpansion i nte rface . I t  i s  s u p p l ied w ith fu l l  i nstructions 
a nd i s  a m u st fo r the ser ious d isk use r .  
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MPI  D ISK D R I VES 
H I G H E R  P E R F O RMAN C E - l OWE R P R I C E  

M P I  i s  t h e  second l a rgest m a n u factu rer o f  d i s k  d rives i n  
t h e  wor l d .  M P I  d r i ves use t h e  sa me form o f  head 
contro l as 8" dri ves and conseq uent l y ,  they h ave the 
fastest track -to-trac k access ti me ava i la b l e  - 5msec ! A l l  
M P I  d r ives are capab l e  of s i n g le  or  dou ble-d e n sity 
o pe rat io n .  D o u b l e -density operation requ i res  the i n sta l ­
lat ion of a P E  R C O M  dou b l e r  board i n  the  expa n s i o n  
inte rface . 

As we l l  as si n g l e  h ead d r ives,  M P I  a lso m a kes d u a l ­
h ead d ri ves.  A d u a l -h ea d  d r i ve i s  a l m ost as  versati l e  as  
two s i n g l e -h ead d r i ves but i s  m uch cheape r .  

O u r  M P I  d ri ves are s u p pl i ed b a re or i n  a metal cab i net 
- ·  set u p  to operate w ith  y ou r T RS-80 o r  SYST E M  80 . 
A l l  d r i ves are so l d  with a 90 day warranty and se rv ice i s  
ava i l a b l e  t h rough M I C R O-SO P R O D UCTS . 

MPI  B5 1 40 Trac k Single Head D rive . . . . . .  only $349 
MPI B52 40 Track D oub le Head D rive . . . . .  o nly $449 

Prices a re for bare d r ives and i nc l ude p&p.  Add $ 1 0 .00 
per d r i ve for a cab i n et and $60 .00 for a powe r s u p p l y  
to su it t w o  dr ives . 40 t rack d r i ves a re e nti re l y  com pa­
t i b l e  with  3 5  trac k d r i ves.  A 40 trac k DOS such as  
N EWDOS 80 i s  n ecessary to u t i l ise the extra 5 trac ks .  

O V E R  800 K i l O BYT ES ON O N E  D IS K ETTE ! 
WITH MP I  80  T RACK D R I V ES 

M P I  80 trac k d r i ves are now avai l a b l e .  Th e B 9 1  80 
trac k s i n g le -head d r i ve stores 204 K i l obytes of for­
matted data on o n e  s ide  of a 5% i n ch d i s kette in s i n g l e ­
density m o d e .  I n  d o u b le -dens ity m o d e  it stores 408 
K i l o bytes and l oads/saves data twice as  q u i c k l y .  

T h e  B 9 2  8 0  track d u a l -h ead d ri ve stores 204 K i l obytes 
of form atted data on EACH side of a 5% i nch d iskette 
in s i n g l e -d ensity m ode . That's 408 K i l obytes per  
d iskette . In  d o u b l e -density mode,  the B92 stores a 
mammoth 408 K i l obytes per s ide or 8 1 6 K i l obytes of 
formatted data per d is kette . W ith two B92's and a 
P E R CO M  d o u b l e ,  y ou could h ave ove r  1 .6 Megabytes 
of on l i n e  storage for y o u r  T R S-80 for l ess than $ 1 500 ! !  

MPI  B91  80 Track Single Head D rive . . . . . .  only $499 
MPI  B92 80 Track D ual Head D rive . . . . . .  only $61 9 

Prices a re for bare d r ives and i n cl ude p&p.  Add $ 1 0.00 
per dr ive fo r a cab i n et and $60.00 for a powe r s u p p l y  
to s u i t  t w o  d r ives .  N ote : 8 0  trac k d ri ves w i l l  not read 
d iskettes writte n on a 35 or 40 track dr ive .  I f  d ri ves 
with d i ffere nt track cou nts a re to be operated on the 
same system ,  N EW D OS 80 m u st be  used . 

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

3M's D ISK  D R I V E  H E AD C l EAN I N G  D ISKETTES 
$30.20  i ncl . p&p. 

D i sk d r i ves a re expensive and so are d iskettes . As with 
a n y  magnetic record ing  device , a disk d rive works 
better and l asts l on ge r  i f  the h ead is c l ea ned regu l a r l y . 
I n  the past , th e problem has bee n ,  how do you c l e a n  
the head w i t h o u t  p u l l i n g  the  mechan ism apart a nd ru n­
n i n g  the ri s k  of damag i ng de l icate parts . 3 M 's h ave 
come to our resc u e  with SCOTCH B R A N D ,  non­
abrasive , head c l ea n i ng d is kettes which thoro u g h l y  
c lean the h e a d  i n  seconds. The c lean ing act ion i s  l ess 
abrasive than an ord i n a ry d is kette and no res idue  i s  
l eft beh i n d .  E ach k it conta i n s : 

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

PLEASE USE ORDER FORM ON PAGE 36 
l 
! J 
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U S E  TAN DY PE R IPH E RA lS O N  YO U R  SYSTEM-80 
V IA 

SYSPAN D-8 0 - $97.50 i nc l .  p&p 
The SYST E M -SO hardware is  not compat i b l e  with  the 
T R S-SO i n  two i mportant a reas . The pr inter  port i s  
addressed d ifferent ly and the expans ion b u s  i s  ent i re ly  
d iffere nt.  Th is means that SYST E M -SO owners a re 
den ied the wealth of econom ica l ,  h i g h  performa nce 
peri phera l s  wh ich h ave been deve l o ped for the T R S-SO. 
U nti l now, th at is .  M I C R O-SO has deve l oped the 
SYSPAN D-SO adaptor to overc ome th is  pro b l e m . A 
com p l ete ly se l f-c o nta i n ed u n it i n  a sma l l  cabi n et wh ich 
matches the col o u r  scheme of y ou r  compute r ,  it con ­
nects to the 50-way expans ion part on the rear of you r 
SYST E M  SO and generates the F U L L Tandy 40 way 
bus as wel l  as provi d i n g  a Centron ics para l l e l  pr i nter 
port .  SYSPAN D -SO e n a b l es you to ru n a n  E xatron 
Str i n gy F loppy from y ou r  SYST E M  SO , o r  a n  L N W  
R esearch expansion interface o r  a n y  other  des irab le  
per iphera ls  des igned to i nterface to the T RS-SO expan­
s ion port .  Ma ke your  SYST E M  SO h a rdwa re compat i b le  
with the T R S-SO v ia  SYSPAN D-SO . 

P R O G RAMS B Y  M I C R OSO FT  

E D IT O R  ASSEMB l E R  ( l2/1 6K)  
$37 .50 + $1 .20 p&p 
A m u ch i mp roved editor-assem b l e r  a nd d eb u g/mon itor 
for L2/ 1 6 K  T R S-SO or SYST E M  SO . Asse m b l es d i rect ly  
into memoty , supports macros and condit iona l  asse m ­
b l y ,  i n cl u des new comma nds-su bst itute ,  move , copy 
a nd extend . 

l EVE l i l l  BAS I C  p lus p&p 
Loads on top of Level  I I  BAS I C  and g i ves advanced 
g ra p h ics ,  automatic re number ing ,  s i n g l e  stro ke i nstruc­
tions ( s h i ft-key entries) keyboard debou nce , su ita b le  
for L2 /1 6 K  and u p  ( N ot D is k  BAS I C) 

O N  D IS K  p&p 
This  is  the ori g i n a l  AD V E NT U R E  game ada pted for 
the T RS-80 . The game f i l l s  a n  ent i re d i s kette . E n d less 
var iety and c h a l l e n ge as you see k to rise to the level of 
G ra n d  M aster .  U nt i l  you ga i n  s k i l l ,  there a re w h o l e  
a reas of the cave that you cannot e n te r .  ( R eq u i res 3 2 K  
O n e  D i sk )  

BAS IC  C OMP i l E R  $2 08  plus $2 .00 p&p 
N ew i mp roved versio n ,  the B as ic Compi l e r  converts 
D is k  B AS I C  programs to m ac h i n e  code, a utomatica l l y .  
A com p i led program runs ,  o n  a verage , 3- 1 0 t i mes faster 
t ha n  the or i g i n a l  BAS I C  program and is m uch more 
d i fficu lt to p i rate . 

M I C R0-80'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  P R I C E  E V E N  MO R E  

Larger v o l u me means we bu y better  and we pass the 
savi n gs on to you . These a re our p roven ; prime, branded 
200 ns ( yes, 200 n a n osecond ) ch i ps .  You wi l l  pay 
m u ch more e lsewhere for s l ow, 3 50 ns.  c h i ps .  O u rs a re 
g u a ranteed for 1 2  months .  A p a i r  of D I P  s h u nts i s  a lso  
requi red to u pgrade the C P U  memory i n  t h e  T RS-SO ­
these cost a n  addit iona l  $4 .00. A l l  k i ts c ome com p l ete 
with fu l l ,  ste p-by-step i nstruct i o n s  w h ich i nc l u d e  
l a be l l e d  photographs .  N o  sold eri n g  i s  req u i re d .  You do 
n ot have to be a n  experien ced e l ectro n ic tec h n ic i a n  to 
i nsta l  them.  

D IS K  D R I V E  CA B l ES 
S U I TAB L E  F O R  ANY D I S K  D R I V ES 

DC-2 2 D ri ve Co n nector Ca ble  . . . . . . .  $39 i nc l .  p&p 
DC-4 4 D rive Connector Ca b l e  . . . . . . .  $49 i nc l . p&p 

D O U B L E  T H E  SPE E D  AN D CAPA CITY 
OF  Y O U R  D ISK  D R I V ES 

P E R C O M  D O U B L E R  O N lY $22 0  
p lus $2 .00 p&p 

I nstal l i ng a D o u b l er is  l i ke b u y i n g  a noth e r  set of d i s k  
d ri ves, o n l y  much cheaper ! !  The d o u b l e r  w o r k s  w i t h  
most m o d e r n  d i s k  d r i ves i n c l u d i n g : - M P I , M i cropol i s ,  
Pertec, T EAC (as s u p p l ied by Tandy ) .  The d o u b l e r  
i nsta l l s  i n  the T R S -SO expans ion i nterface , the System ­
SO expans ion i nte rface a nd the L N W  Resea rch expan­
s io n  i nterface in  a few m i n u tes without any so lder ing ,  
cutt i n g  of  tracks, etc .  I t  comes comp l ete with  i ts  own 
T R S DOS comp at i b l e  d o u b l e  dens ity operat i n g  system . 

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

$53 .00 p l u s  $1 .00 p&p 
D OS SO , then you a l so need 

ett e .  Th is p rogram u pgrades 
u b  density with A D R  ( a uto-

I t  ta i ns a l l  t h e  fam i l ia r  
t m i x  a n d  m atch 

F lO PPY MEMO R Y  D IAG  
( by  M l  $29 .95  p lus 50c. p&p 

Two m ac h ine  l a nguage p rograms on a d iskette together 
w ith ma n u a l  wh ich thoro u gh l y  test you r d is k  d ri ves 
a nd me mory . Th ere are 1 9  poss i b l e  erro r messages i n  
the d i s k  d r ive test a n d  t h e i r  l i ke l y  causes a re e x p l a i ned 
i n  the m a n u a l . E ach pass of the me mory tests checks 
every address i n  RAM 5 20 t i mes, i nc l u d i n g  th e space 
norma l ly occu p ied by the d i agnostic p rogram itse l f. 
W h e n  an error occ u rs t h e  add ress,  e xpected data , and 
actua l  data a re p r i n ted out  together with a deta i led 
error  a na lys is  showi n g  t h e  fai l i ng b it  o r  b its, the corres­
p ond i ng I C 's and thei r locat ion . T h is is  the most 
thorough test rou t i n e  ava i l ab l e  for T RS-SO d is k  users . 

B O O KS 

l EVE l I I  R O M  R E F E R E N C E  MAN U A l  
$2 4.95 + $1 .20 p&p 
O ve r  7 0  pages packed fu l l  of u sefu l i n format i o n  and 
sample  programs . Appl i es to both T RS-SO and SYST E M  
so . 
T RS-80 D I S K  A N D  O T H E R  MYSTE R I ES 
$24.95 + $1 .20 p&p 
T h e  h ottest se l l i n g  T RS-SO book i n  the U .S . A .  D is k  f i l e  
structu res revea led,  D OS 's compared and exp la i ned,  
h ow to recover l ost f i les ,  how to rebu i l d  crashed 
d i recto ries - t h i s  is a m ust for the seri ous  D i s k  user 
and is a perfect com pa n i o n  to a n y  of t h e  N EWDOS's .  

l E A R N 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-SO 
Level I H a ndboo k ,  th is  book teaches you , step-by-step,  
h ow to get the most from your Leve l  I I  mach i n e .  
I nv a l u a b l e  supplement t o  e ither t h e  T RS-SO Level  I I  
M a n u a l  o r  the System-SO M a n ua l s .  



A E 
All programs designed to run on both the T RS-80 or the SYSTE M  80  without mod ification .  Most programs inc lude sound  

T R I A D  V O  l 1  - l2 /1 6K  
Cassette $1 0.95 D isk $1 5.9 5  

+ 60c p&p 
Three separate games which test your powers of memory and 
concentration. The programs combine graphic displays a nd 
sound : 
S I MON-5EZ: Just l i ke the el ectro nic music pu zzles on sa l e  for 
more than $20 . N umbers are f lashed o n  the screen and sounded 
in a seq uence determi ned by the computer. Your task is to 
reproduce the seq uence, correctly .  
L I N E? :  Rather l i ke a super, compl icated version of noughts 
and crosses. You may play against a nother player or aga i nst 
the computer itself .  But beware, the computer cheats ! 
SUPER CONCENTRAT I ON : Just l i ke the card ga me but with 
more options.  You m ust f i nd the h idden pairs.  You may play 
against oth er people, play agai nst the computer, play on your 
own ,  or even let the '80 play o n  its own .  

TR IAD  V O L 2 - l2/1 6K  
Cassette $1 0.95 D isk $1 5.9 5  

+ 60c p&p 
Remember those " N U M E R O "  puzzles i n  wh ich you had a 
matrix of numbers (or letters) with one b l a n k  space and you 
h ad to shuffle the n umbers a round one at a t ime u nt i l  you 
had made a particular pattern ? Wel l ,  S H U F F L E BOA R D ,  the 
first program i n  this  triad , is just this ,  except that the computer 
counts the n u mber of moves you ta ke to match the pattern 
it has generated so it is not possible to cheat . 
M I M I C  is just l i ke S H U F F L E BO A R 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 m u st remember i t !  
I n  MATCHEM, y o u  have t o  manoeuvre 2 0  pegs from the 
centre of the screen to their  respective ho les i n  the top o r  
bottom rows. Yo u r  score is determi ned b y  the t ime ta ken t o  
select a peg, the route t a k e n  from the centre of the screen t o  
the hole and y o u r  abi l ity t o  d i rect the p e g  i nto the hole with­
out h itt i ng any other peg or the bou ndary . 

V IS U R AMA l2/1 6 K  
Cassette $1 0.95 D isk $1 5.95  

+ 60c  p&p 
Two programs which give fascinating, ever-changing patterns 
o n  the screen .  
L I F E  is the fastest implementation o f  t h e  G a m e  o f  Life you 
wi l l  see on your '80 . Mach i ne la nguage routi n es create u p  to 
1 200 new generations per m i n ute for smal l  patterns or u p  to 
1 00 per m i n ute for the fu l l  1 28 x 48 screen matr ix .  Featu res 
f u l l  hori zonta l and vertical wraparou n d .  
EPI CYC LES wil l fascinate y o u  f o r  hours .  The ever-changing 
ever-movi ng patterns give a 3 D  effect and were i nspired by the 
a ncient Greek theories of Ptol emy and h is model of the Solar 
system . 

E D U CATI O N  AN D F U N - l 1 /4K,  l2/1 6 K  
Cassette $1 0.95 Disk $1 5.95 

+ 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 a nd 
Level I I  to suit al l  systems: 
BUG-A-LU G :  a math ematics game, i n  which you m u st get the 
sum correct before you can move . 
AUSTRALIAN G EOG RAPHY :  l ea rn about Austral ian States 
a nd towns, etc . 
SUBTRACTION GAM E :  bui ld a tower with correct answers. 
HOW GOOD IS YOU R MATHS? Se lect the fu n ction (+, -, 
-:- or X) and degree of d ifficulty .  
HANGMAN : That wel l k nown word ga me now o n  your 
computer . 
Recommended for children from 6 to 9 years. 

C O SM I C  F I G HT E R  & SPACE J U N K - l2/1 6 K  
Cassette $1 0 .95  D isk $1 5.9 5  

+ 60c p&p 
Both programs have sou n d  to complement their  excel l ent 
graph ics . In COSMI C  F IG H T E R ,  you m u st defe n d  the earth 
aga i nst seven d ifferen t  types of a l ien a i rcraft . It is u n l i kely that 
you w i l l  be successful but you wi l l  have a l ot of fu n t ry i n g !  
Y o u  mission i n  SPACE JUN K  is to c l ea n  u p  a l l  the debris left 
f loating aro u n d  in space by those other space games .  I t  is  not 
as s imple as it  sounds a nd space j u n k  can be qu ite dangerous 
u nl ess you are very careful . 

SPAC E D R I V E  l2/4K  & 1 6K 
Ca�ette $8�5 D�k $1 3�5 

+ 60c p&p 
Try to ma noeuvre your space ship t h ro ugh the meteor storms 
then land it  carefu l l y  at the space port without ru n n i ng out of 
fuel  or cras h i n g .  Compl ete with rea l istic g raphics . 

STA R F I R E  A N D  N O VA I NVASIO N  l2/1 6 K  
Cassette $1 0.95 D isk $1 5.95  

+ 60c  p&p 
Both programs i nclude sound to improve their realism. 
STA R F I R E  seats you in t h e  coc kpit of a n  X-wing fig hter as 
you engage i n  battle with t h e  dead l y  Darth Vader's Tie-fight-ers. 
Beware of the evil  one h imself and may the Force be with you . 
In NOVA I NVASI O N ,  you m ust protect your home pla net of 
H iberna from the i nvadi ng N OV A D I A N S .  You have two fi xed 
guns at each side of the screen and a moveable one at the 
bottom . Apart from shooti ng down as many i nvaders as 
possible,  you must protect your precious hoard of Vita m i n i um 
or perish ! 

AI R ATTACK A N D  NAG  RACE  - l2/1 6 K  
Cassette $1 0.95 D isk $1 5.95 

+ 60c p&p 
An unl ikely combination of programs but they share the same 
author who has a keen sense of humour. 
AI R ATTACK i nc l u des sou nd and rea l istic graph ics . The a i r­
craft even have rotati ng propel lers !  But t hey a lso drop bombs 
on you , so it's ki l l  or be k i l l ed !  
NAG RACE l ets you pander to your gambl i ng i nsti n ct without 
actual ly losing rea l money . U p  to five punters can join i n  the 
fun . Each race resu l ts in a photo-fi n ish wh i l st there is  a vis ible 
race commentary at the bottom of t h e  screen throughout the 
race . Happy pu nti ng ! 

F O U R  L ETTE R  MASTE RMI N D  l2 /1 6K  
Cassette $8.95 D isk $1 3.95 

+ 60c p&p 
There are 550 fo u r-l etter words from wh ich the computer can 
ma ke its cho ice . You have 1 2  cha nces to enter the correct 
word . After each try, the com puter i nforms you of the n umber 
of correct letters and those in the correct position . You can 
peek at the l ist of possible words but it w i l l  cost you poi nts. 
Ma kes l ea r n i ng to spel l  f u n .  

M US I C  IV - l2/1 6K  
Cassette $8.95 D isk $1 3.9 5  

+ 60c p&p 
Music I V  is a m usic comp i l er for your '80 . I t  a l l ows you to 
compose or reproduce m u sic with you r  computer that wi l l  
su rprise y o u  with its range a n d  qual ity.  Y o u  have control over 
d u ration (fu l l  beat to 1 /1 6  beat) with m odifications to extend 
the d u ration 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 sa mple data for a wel l ­
known t u n e  t o  i l l ustrate h ow it  is done. 

* * * SAVE OO$'s * * * SAVE OO$'s * * * SAVE OO$'s * * * MICR0-80 EXPANSI O N  INTER FACE * * *  
M I C R 0-80's expansion interface uti l i ses the proven LNW Research E xpansion boa rd. I t  i s  suppl ied ful 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 interface carries M I C R 0-80's fu l l ,  no 
hassle, 90-day wa rranty . 
Features include : - • Sockets for up to 32K of memory expansion • Disk control ler for up to 4 disk drives • Paral le l  printer port 

• Serial R S232C/20mA 1 /0 port • Second cassette ( optiona l )  
The expansion interface connects d i rectly t o  your TR S-80 L2/ 1 6 K  keyboard o r ,  via SYSPAN D-80 t o  your SYST E M -80V I D EO G E N I E  
Prices : H D -0 1 0-A Expansion I nterfaces with (/) K : $499.00 H D-01 0-B E xpansion I nterfaces with 32K : $549 .00 H D -0 1 1 Data 
separator fitted ( recommended) : add $29 .00 H D -01 2 Dual cassette I nterfaces fitted : add $ 1 9.00 

The MICR0-80 Expansion Interface i s  also. available in kit form. 
Prices: H D -0 1 3  Kit consist ing of LNW Research PC board and manua l ,  A L L  components including cabi net & power supply : $37 5.00 
H D-01 1 Data separator for above $25.00 H D -0 1 3  Dual  cassette I nterface kit : $ 1 5 .00 



plus $2 .00 p & p 
A c h oice of u ppe r a n d  l ower case d isplay is eas ier  to read , 

g i ves g reater versati l i ty.  
The M icro - S O  lower case mod ificat ion g ives you th is  fac i l ity, 

p l u s  the symb o l s  for the 4 playing -card su its for $49.00 + 
$ 2 .00 p. & p .  

Both pro g rams g ive yo u r  T R S - so'm 
M od e l  I o r  Syste m SO'm 

an o pt i o nal typewriter capab i l i ty ,  Le sh ift for  upper case 
The second prog ra m m\3 a l so i nc l udes Keyboard -debo u nce 

and a f lash i ng c u rsor.  
You f it  i t .  O r  we can.  

The M icro-SO mod if icat i o n  feat u res true b e l ow-th e - l i n e  
d escenders and a block c u rsor.  

Each kit  comes with com prehe nsive f itt i n g  i nstructio n s  
and t w o  u n ive rsa l lowe r-case d rive ro ut ines o n  cassette to 
enable you to d isplay l ower case in BAS I C  prog rams 

F i tt i n g  t h e  mod i f i cat i o n  req u i re s  so l d e r i n g  i n s i d e  the 
c o m p u te r .  T h i s  shou ld  only be carr ied o u t  by an e xperie nced 
hobbyist o r  tech n i c i a n .  

I f  yo u are a t  a l l  d u b i o u s ,  a f i tt ing service is  ava i lab le  i n  a l l  
capita l  c it ies f o r  o n l y  $ 20 .00 .  

The d river ro uti nes are se l f - re locat i n g , se l f - p rotecti n g  a n d  
wi l l  c o - reside w i t h  o t h e r  mach i ne l a n g uage prog rams s u c h  
as Keyboard - d ebounce , s e r i a l  i nte rface d river prog rams etc . 

A l ist of i nsta l l e rs is i n c l uded with each k i t  

ADD A DISK RIV 
F R ONLY $875.00 

I l l  
$1199. 

The M ic ro-80 d i sk d rive 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 u a l ity c o m pone nts:  

1 o r  2 M PI 40-track s i n g l e  h ead d i sk d rives,  1 VR Data 
d o u b l e - d e n si ty d i sk contro l l e r  b oa rd and 1 d u a l  d ri ve powe r 
s u p p l y  p l u s  a l l  the necessa ry m o u n ti ng h a rd wa re ,  cab l e s  a nd 

c o m p re h e nsive f i tt i n g  i nstru c t i o n s ,  wh ich can be ca rr ied o u t  

w i th a m i n i m u m  o f  f u ss by a n y  ave rage c o m p u te r  own e r. 

F i tti ng se rvice i s  ava i la b l e  f o r  $ 2 5 . 00 i n  most capita l  c i ties .  

Daisy Wheel Typewriter/Pri nter 
M I CR0-80 h a s  converted t h e  new O L I V ETT I ET - 1 2 1 DA I S Y WHE E L  typewr i te r  
t o  w o r k  wi t h  t h e  TRS - 80 and SYSTEM 80 o r  a ny other mi c rocomputer 
with a C e n t ro n i c s  paral l e l port ( RS 2 3 2  s e r i a l  i nterfac e  avai l ab l e 
s h o rt l y ) . The ET- 1 2 1  typewr i te r  i s  renowned for i ts h i gh q u a l i ty ,  
f a s t  speed ( 1 7  c . p . s . ) ,  q u i e t n e s s  and r e l i ab i l i ty .  M I CR0 - 80 i s  
r en owned for i t s k nowl edge of t h e  TRS -80/SYSTEM 80 and i t s  s e n s i b l e  
p r i c i ng pol i cy .  Toget her , w e  h ave p roduced a d u a l - p u r p o s e  mac h i ne : ­
a n  attract i ve ,  mode r n , c orrect i n g typewr i te r  whi c h  doub 1 e s  a s  a 
correspondence q u a  1 i ty D a i sy-whee 1 p r i nter when u s ed w i t h  your 
m i c r o - computer . 

H ow good i s  i t ?  - Thi s part of o u r  advert i s ement was typeset u s i ng 
a n  E T- 1 2 1 d r i ven by a TRS - 80 . Wri t e and ask f o r  f u l l detai l s .  

ON lY $2049 I NC. S. T. 



1 .4 M A I + 4  K RAM 
for s incl.. Sales Tax 

MICR0-80's 

+ 
MICRO-SO has equipped the TRS-80 with two high reliability dual-head 80 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-80 is one of the best-supported microcomputers in the 
world . MICR0-80 has been supporting the TRS-80 in Australia for 18 months and is one 
of Australia's leading dealers in MPI disk drives . 

2.8 MEGABYTES FOR s5300 incl. Sales Tax 

If you need even more file space you can add MICR0-80's external dual-drive cabinet 
enclosing two more dual-head 80 track drives for an additional s 1500 . 



COMPUTER PRICES 

MODEL 340 
2 40 TRACK SINGLE HEAD DRIVES GIVING 
350K FORMATTED STORAGE ,  48K RAM 

MODEL 340 + 
2 40 TRACK DUAL-HEAD DRIVES GIVING 
700K FORMATTED STORAGE ,  48K RAM 

MODEL 380 
2 80 TRACK SINGLE HEAD DRIVES GIVING 
700K FORMATTED STORAGE ,  48K RAM 

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

350K SYSTEM 
MODEL 340 , EPSON MX-80 PRINTER 
N EWDOS 80 DISK OPERATING SYSTEM 

700K SYSTEM (40 Track) 
MODEL 340 + ,  EPSON MX-80 PRINTER 
NEWDOS 80 DISK OPERATING SYSTEM 

700K SYSTEM (80 Track) 
MODEL 380 , EPSON MX-80 PRINTER 
NEWDOS 80 DISK OPERATING SYSTEM 

1 MEGABYTE SYSTEM 
MODEL 380 + ,  EPSON MX-80 PRINTER 
NEWDOS 80 OPERATING SYSTEM 

2.8 MEGABYTE SYSTEM 
MODEL 380 + , DUAL EXTERNAL DRIVES , 
MX-80 PRINTER , N EWDOS 80 OPERATING SYSTEM 

$2990 INCL. SALES TAX 

$3350 INCL. SALES TAX 

$3350 INCL. SALES TAX 

$3800 INCL SALES TAX 

$40 7 0 I N C L. SALES TAX 

$4429 INCL. SALES TAX 

$44 2 9 INCL SALES TAX 

$4880 INCL. SALES TAX 

$6380 INCL SALES TAX 

A l l  Exotron Str i ngy F loppies sold by 1\11 1CR0-80 i nc l ude the spec i a l  cha i ned vers ion of 
HOUSEHOLD ACCOUNTS, devel oped by Char l i e  Ba rtlett . When used on the ESF,  th is  pro­
gram i s  powerfu l enoug h to perform m a ny of the accou nti ng fu nct ions in a sma l l  
bus i ness . Remember, the ESF comes com plete with a comprehens ive ma n ua l ,  a 2 way 
bus-extender ca ble,  its own power su pply a nd 1 0  wafers of m i xed length . One wafer 
conta i ns the Data I n put/Output prog ram a n d  a nother the HOUSEHOLD ACCOUNTS 
progra m .  

CAN'T UP YOUR 
Then send i n  S 5 . 00 for a copy of the m a n ua l . W e  wi l l  refu nd you r S 5 . 00 IN F U LL when you 
purchase on ESF . 

* 

All prices subject to change without notice. Prices are FO.B.  Adelaide All computers and systems carry MICR0-80's 
90-day Warranty covering parts and labour. 
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F RS 
All our software is suitable for either the SYSTEM 80 or the TRS.80 

N EW SO FTWAR E  F RO M  M I CR 0 -80 PRO D U CTS 

B US I N ESS P R O G RAMS 

Ml C R OMANAG E M E NT 
STO C K  R E CO R D IN G  SYST E M  ( l2 /1 6 K) 

Cassette vers ion . . . . . . . . . . . . .  $29 .95 + $1 .00 p&p 
Stri ngy F l oppy vers ion . . . . . . . .  $33.95 + $1 .00 p&p 
T h i s  system has  been in use for 9 m o nths i n  a n u m ber  
of  sma l l  reta i l  b u s i n esses i n  Ad e l a i d e .  I t  is  therefore 
t horou gh l y  debugged and h as been ta i l or  made to s u it 
the req u i rements of a sma l l  bus in ess. M I C R O MA N AG E ­
M E N T  S R C  enab les  y o u  to m o n itor the cu rrent stoc k 
leve l  and reorder  l evels  of 500 d ifferent stock items per 
tape or wa fe r .  I t  i ncl u d es the fo l l ow i n g  featu res:  

Add new items to i nve ntory 
D e l ete d iscont in u ed items from i n ventory 
L ist com p l ete f i l e  
Search for a n y  stock n u mber 
Save data to cassette or wafe r 
Load data from cassette or wafer 
Adj usts stock l eve ls  from sa les  res u l ts a nd rece i pt 
of goods 
L ist a l l  items req u i r i ng reord e ri ng 

We ca n thorou g h l y recomme nd th is program for the 
sma l l  b u s i n ess with a L2 / 1 6 1< com p u ter .  

B RA N D  C O MP UT i N G  
S upe r-q u a l ity pe rson a l  computi ng  cassettes.  
C-1  0 pack of  1 0  . . .  $26.00 i nc l .  p& p  
C-3 0  p a c k  of 1 0  . . .  . . .  $28.00 i n cl . p&p 

UT I  

by Edwin Paay pius  50c. p&p 
S-I< E Y i s  a comp l ete key boa rd driver routi ne  for the 
T R S-80 a nd becomes part of the Level I I  basic i nter·  
preter .  W it h  S - I< E Y  l oaded the user wi l l  h ave many 
new featu res n ot avai l a b l e  w ith  the standard mach i ne .  
S - K E Y  featu res : 
'* S - I< E Y p rovides a n  auto-re peat for a l l  t h e  keys on 

the keyboa rd . I f  a ny key i s  h e l d  down l onger than 
about half  a second ,  the key w i l l  repeat u n t i l  it is  
rel eased . 

* G ra ph i c  symbol s  can be typed d irect from the key­
board , th is  i n cl u des a l l  64 gra ph i c  symbol s  ava i l ab l e  
from the T R S-80/SYST E M  8 0 .  

* S - I< E Y  a l l ows t e x t ,  BAS I C  c o m m a n d s  and/or 
g ra p h ics to be defi ned to s h i fted keys . T h i s  m a kes 
programm i n g  m u ch eas ier  as w h o l e  c om m a nds and 
stateme nts can be reca l l ed by typ i n g  sh ift and a 
l ette r key . 

* B ecause S-K EY a l l ows gra p h i cs to be typed d i rect l y  
f r o m  the keyboard , a n imation a n d  fast graph ics a re 
eas i l y  i mp l eme nted by typ i n g  the a pp ro p riate 
g ra p h ics sym bo l s  d i rect l y  i nto P R I N T stateme nts . 

* S - K E Y  a l l ows the use r to L I ST a progra m  with 
P R I NT stateme nts conta i n i n g  gra p h ics,  prope rl y .  
S- K EY d oes t h i s  b y  i ntercept i n g  t h e  L I ST routi n e  
w h e n  necessa ry . 

* S - I< E Y  a l l ows the user to l i st an u pdated l i st of the 
s h i ft key e ntr ies to the v ideo d is p l a y  or l i ne pr i nter .  

* S - K E Y  ca n be d i sa b l ed a n d  e n a b l ed when requ i red . 
T h i s  a l l ows other routi nes w h i c h  take contro l  of the 
keyboard to ru n w ith  S - K E Y  as we l l .  

Each cassette h as T R S -80, D I S K  a n d  SYST E M  80 
vers ions and comes w ith  com p rehens ive docume ntati o n .  

BMO N  by Edwin Paay $1 9.9 5 p lus 50c. p&p 
T H E  U lT IMATE H I G H  MEMO RY BAS I C  MO N ITO R 
l2/16 -48 K 
O u r  own perso n n e l  refuse to write BAS I C  without fi rst 
l oa d i n g  th is amazi n g  mac h i n e  l a n gu age u t i l ity p rogram 
i nto h i g h  me mory ! B M O N  R e n umbers ; D i sp l ays BAS I C  
p rogra ms o n  th e screen w h i l e  they are sti l l  l oa d i n g ;  tel l s  
y o u  t h e  memory l ocati ons of  t h e  program j ust l oaded;  
l ets you sto p  a l oa d  part-way throu g h ; me rges two 
p rogra m s ,  with automatic ren u mber ing  of  the second 
so as to p revent a n y  c l ash es of  I ine n u mbers ; recovers 
y o u r  progra m  even thou gh y ou d id type N EW :  ma kes 
o n e  p rogram i n v is i b l e  wh i l e  you wo r k  on a second 
( saves h o u rs of cassette t ime ! ) ; l i sts a l l  the var iables 
used in the progra m ;  m a kes SYST E M  ta pes ; lets you 
E d it memory d i rect l y  . . .  th e l i st goes on and on . 
Cassette c omes with 1 6 1< , 3 2 1< and 48 K versi ons ,  ready 
to l oad . Can anyone afford N OT to h ave B M O N ? 

E D U CAT I O NAL  

RPN CA L C U LAT O R  ( l2 /1 6K & 32 K) 
$1 4.95 $ 5 0c. p&p 
G ive you r computer the powe r of  a $6 50 reve rse p o l i s h  
n otati o n  ca l c u l ator w i t h  4 5  fu nctions a nd sel ectab le  
accu racy of 8 or 1 6  d i g its .  The m a i n  stack a nd registe rs 
a re cont i n u ou sl y  d isp l ayed w h i l st the menu is a lways 
i n sta n t l y  accessi b l e  w ithout d i stu rb i n g  any ca lcu l at ions 
o r  reg ister  va l u es . The cassette comes with both the 
1 6 1< a nd 32 K vers ions ,  the l atte r g ivi ng  you the add i ­
t io n a l  powe r o f  a progra m m a b l e  ca lcu l ator .  Co mes 
w ith  a very comprehensive 1 5  page m a n u a l ,  wh ich 
i n cl u des i nst ructi ons  to l oa d  and modify the 32K pro­
gram m a b l e  vers ion  to ru n in 1 6 1< . Whether for busi ness 
or p leasure ,  th is  pac kage wi l l  prove i nva l ua b l e ,  and tu rn 
you '80 i nto a very p owe rf u l  i n strument.  

G AMES 

M I C R O PO L Y ( l2/1 6K) $8.95 + 60c p&p 
N ow you ca n p l a y  M o nopoly on your m i cro . The o l d  
favo u r ite board g a m e  has moved i nto the e l ectro nic era .  
Th i s  com p u ter vers i o n  d i sp l ays t h e  board o n  the screen , 
obeys a l l  the r u l e s  a n d ,  best of a l l ,  the ban ker  does n ot 
ma ke m i sta kes with you r c h ange ! 

C O N C E NTRAT I O N  ( l2/1 6 K)  $8.95 + 60c p&p 

A n other  a p p l icat i o n  of s u pe rg ra p hics . There a re 28 
"ca rds "  d isp l ayed o n  the screen ,  face dow n .  P l ayers 
ta ke it i n  tu rn to tu rn them over  with the object of 
f i n d i n g  m atchi n g  pai rs. There a re 40 d i fferent patterns 
w h i ch are ch osen at random , so the game i s  fu l l  of end ­
l ess var iety.  T h i s  is of part icu l a r  v a l u e  i n  h e l p i n g  you ng 
c h i l d r e n  to l ea rn the a rt of  concentrati n g  and , at  the  
same t ime,  to  i ntrod u ce them to the computer.  

METE O R  A N D  TO R PE D O  A l lEY ( l2/1 6K) 
$1 0 .95 + 60c p&p 
Those who freq u e nt games a rcades w i l l  recogn i ze these 
two e l ectron ic games .  I n  M ET E O R  you m u st destroy 
the enemy s pace s h i ps before they see you . I n  its most 
d iff icu l t  mode , t h e  odds are a thu m p i n g  238 to 1 
agai nst you bei n g  successfu l .  I n  to rpedo a l l ey you m ust 
s i n k t h e  enemy s h i ps without h i tt i n g  y o u r  own supp ly  
sh i p .  B oth games i nc l u d e  s o u n d  effects and a re remark­
ably acc u rate rep roducti ons  of the a rcade ga mes . 



AUSTRALIAN SOFTWARE (Cont.) 
GAMES 

S H E E P D O G  (L2/1 6K)  $8.95 + 60c  p&p 
E ver  wondered how a shee pdog manages to d r ive a l l  
t hose awkwa rd sheep i nto a pen? We l l ,  here i s  your  
chance to f ind out j ust h ow d i ff icu l t  it i s  a nd h ave a 
l ot of fun at the same t i me .  Yo u control the  shee pdog, 
the  computer  contro l s  the sheep ! As i f  t h at isn 't 
enough,  look out for the  d i ngoes l u rk i n g  i n  the  bush ! 

U B OAT $8.95 + 60c p&p 
R ea l  t i me s i m u l at ion at its best ! Comes with wo r k i n g  
sonar-screen and periscope , a fu l l  rac k  of torpedoes , 
p lenty of ta rgets , wor k i n g  fue l  and batte ry meters, 
h e l pfu l  Mothers h i p  for h i g h -seas reprov i s i on i n g  and 
even h as eme rgency rad i o  for that terr ib le  m oment 
when the depth cha rges put you r c rew at r is k .  R e q u i res 
Level I I / 1 6 K .  

SPAC E I NVAD E RS WITH  SO U N D  $8.95 + 60c p&p 
M uch i m p roved vers i o n  of th is a rcade favou rite with 
redesigned l aser and can non b lasts , h ig h -s peed cannon ,  
5 0  rovi n g  drone targets , 1 0  mot h e rsh i ps and h eaps of 
f u n  for a l l . Leve l I I  with 4K and 1 6 K versions on th is 
cassette . 

G O L F ( L2/1 6K)  $8.95 + 60c p&p 
Pit your s k i l l s " of m i n i -go l f  a ga i nst the com p u te r .  Ch oose 
the level of d ifficu l ty ,  the number of  ho les and whether 
y ou want to p lay stra ight m i n i  golf or  crazy gol f .  Com · 
p lete with h azards, water traps , bun kers and tree s .  
G reat fun for  k ids of a l l  ages. 

D OMI N O ES( L2/1 6K) $8.95 + 60c p&p 
Pit your s ki l l  at domi noes aga i n st the com p u ter,  which 
p rovi des a t i re less opponent.  A nother a p p l icat ion of 
supergraph ics from the stab l e  o f  Char l i e  Bart lett . 
Domi noes a re shown a ppro x i matel y  l i fe s i ze i n  fu l l  
deta i l  (except for co lou r ! ) .  The mon itor screen i s  a 
wi ndow wh ich you can move from one end of the 
stri n g  of domi noes to the oth e r .  Best of a l l ,  you d o n 't 
l ose any p ieces between games!  

K I D 'S ST U F F  (fo rmerly MMM-1 ) $8.9 5 + 60c p&p 
Th ree games on one cassette fro m t hat m aster  of T R S -
80 gra ph i cs ,  Char l i e  Bart l ett . I nc l u des I N D Y  500 , a n  
e xc it ing  road race that gets faste r a nd faster  t h e  l onger 
you play,  S U B H U N T  i n  wh ich your wa rs h i p b l ows u p  
u nfort u nate l i tt le  su bmari nes a l l  ove r the p lace,  and 
K N I E V E L  ( as in motorcyc l e ,  ram p  a nd buses ) .  

OT H E R  P R O G RAMS 

I N F I N IT E  BAS I C  BY RAC ET (32 K/1 D ISK) 
$49.95 + 5 0c. p&p 
F u l l  m atr i x  fu nctions - 30 BAS I C  comma n d s ;  50 more 
S T R I N G fu ncti ons as BAS I C  com m a nds.  

GSF/L2/48K $24.95 + 5 0c. p&p 
1 8  mach i ne l a n gu age routi nes i n c l u d i n g  R A C E T  sorts . 

B US IN ESS AD D R ESS A N D  I N F O RMAT I O N  SYSTEM 
(48K/D IS K)  $24.95 + 5 0c. p&p 
A l l ows you to store addresses and i n format ion abou t 
bus i nesses ,  edit  them a n d  p r int  them out.  

H I SPE D ( l2 1 6 ,  32 or 48 K)  $2 9.95 
Th is  mach i ne l a nguage program a l l ows y ou to SAV E 
and LOAD programs and data to tape at speeds u p  to 
2000 band (4 ti mes no rma l )  u s i n g  a sta ndard cassette 
reco rder.  A switc h must be i n sta l l ed to rem ove the 
X R  X I l l l oad i n g  boa rd ,  if f itted .  
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L OWE R CASE F O R  YO U R  TRS-80/SYSTEM 80  
K it on ly  $49.00 p l u s  $2 .00 p&p 

G i ve y o u r  T R S-80 or SYST E M  80 a l owe r case d isp lay 
with p ro per descenders and a b l oc k  c u rsor (s i m i l a r  to 
the T R S-80 M ode l I l l ) .  Also inc l udes sy mbols  for the 
fou r su its of ca rds .  I nc l u des fu l l  fitt i n g  i nstruct i ons,  a l l  
necessa ry components and a specia l  m ach ine l anguage 
dr iver program to enable  l ower case i n  BAS I C .  The 
modif icat ion i s  s i m i l a r  to the Tandy mode l and does 
not wo rk with E l ectr ic  Penci l without f u rther  mod i f i ­
cat ions .  
These k its requ i re d i sassem b l y  of your  computer and 
some so lder ing .  They shou ld o n l y  be i nsta l l ed by 
someone who h as experience i n  so lder ing  integrated 
c i rcu its,  u s i n g  a l ow power,  p roper ly earthed so lder ing  
i ro n .  I f  you do not  h ave the  necessa ry e xperience/ 
equ i pment,  we wi l l  i n sta l l  the modif icat ion for you for 
$20 p l u s  fre ight in both d i rect ions .  M a ke su re you 
arrange the insta l l at i on with us f i rst, before despatch­
i n g  your  comp u te r ,  so that we can assu re you of a 
rapid tu rn -a ro u nd . We a re a l so arrang i ng to h ave 
i nsta l lers in each State . See e l sewhere in t h i s  issue for 
the i r  names and addresses. 

PR ICES 
Cat N o .  
H D -020 Lower case m o d  k it  f o r  T R S-80 

$49 .00 p l u s  $2 .00 p& p 
H D-02 1 Lower case mod k i t  for SYST E M -80 

$49 .00 p l u s  $2 .00 p&p 

E PS O N  MX-80 PR I NT E R  
O N L Y *$949 I nc. Cable for TRS-80 and p&p 

( * Printer only - $940 i ncl. p&p) 

The E PSON M X - 80 p ri nter is compact, q u i et,  has 
featu res u nheard of only 2-3 years ago in a pr i nter at 
any p ri ce and, above a l l ,  i s  u ltra -re l iab l e .  A l l  ava i l a b l e  
pr int  modes may be se l ected under softwa re contro l .  
F eatu res i nc l ude : 

- h ig h  q u a l i ty 9x9 dot-matri x character form at ion 
-- 3 ch aracter d ens it 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 i nes per i nch 8 l i nes per i nch 
· - 80 ch aracters per second pr int speed 
- bi -d i recti o n a l  pr int ing  

log ica l  seek i n g  of shortest path  for pr int i n g  
- l ower case with descenders 

T R S-80 g ra ph i cs characters bu i lt i n  
- standard Ce ntro n i cs p ri n ter port 

The b i -d i rect iona l  pr int ing  cou p l ed with the log ica l  
see k i ng of  the shortest pr int  path (wh ich  means that 
the p r i nt head wi l l  commence pr int i n g  the next l i ne 
from the end wh ich req u i res the l east trave l ,  thereby 
m i n i m i s i n g  u n u ti l ised t ime)  g ives th is  pr inter a much 
h igher t h rough put rate than many other  pr i nters 
q uoti n g  pr int  speeds of 1 20 c . p .s .  or  even h igher .  

G R E E N  S C R E E N  S IMU LAT O R  
$9.50 incl. p&p 

The G R E E N  SC R E E N  S I M U LATO R is made from a 
d ee p  g ree n perspe x ,  c u t  to f i t  you r mon itor .  I t  i m p roves 
contrast and is m u ch more restf u l  to the eyes than the 
normal grey and wh ite i mage . 

A l l  ed i tor ia l  staff of M I C R 0 -80 a re now u s i n g  G R E E N  
S C R E E N S I M U LATO RS o n  t h e i r  own mon itors . 

P l ease make sure to speci fy whether  you h ave an ol d  
(squarish ) or  new ( ro u nded ) styl e mon itor w h e n  order­
ing.  Not ava i l a b l e  for Dick Sm ith mon itors . 
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***** PUT m/l 4- 1 6K by S .  Barnett ***** 

Thi s i s  a m/1 program to SET nongraphi c  c haracters . You wi 1 1  need e i ther a moni tor program 
such as TBUG or BMON ( M ICR0-80 i ssues 3, 4 and 5 )  or an edi tor/assemb l er.  If u s i ng a mon i tor, 
start edi t i ng memory at the addre s s  shown at the top of the l eft h and col umn and c hange each 
memory address  to the va  1 ue shown i n  the next col umn . E . g .  c h ange 7FB8 to , to , 
to , to , to and so on . Note that t h i s program res i de s  i n  the s ame area as BMON . 
I f  you wi s h  to use  BMON to enter i t, then you must ei ther use  the 32K or 48K vers i on ( as s umi ng 
your computer has suffi c i ent capac i ty )  or you must offset the program to s tart at 5FB8H ( say ) 
and append a short b l oc k  move routi ne as descri bed i n  MICR0 -80 i ssue 1 0  to s h i ft i t  to i t s  correct 
pos i ti on when run . U s i ng the Edi tor/As semb l er, you may easi l y  rel oc ate the program for d i fferent 
s i ze machi nes s i mply  by c h angi ng the ORG addre s s . Use 4FB8 for 4K, BFB8 for 32K and 
FFB8 for 48K machi nes . 

Use the edi t or/assemb l er or moni tor to punch out a SYSTEM tape havi ng t he fol l owi ng p ar ameters :  

START 
7FB8 

END ENTRY NAME 
PUT 

Note, i f  you h ave appended a b l ock move routi ne, the START, END and ENTRY addresses wi l l  d i ffer 
from those s hown above . 

To l oad the program from t ape type : -

SYSTEM and pre s s  the ENTER/NEWL I NE key . 

PUT and pre s s  the  ENTER/NEWL I NE key . 
NEWL I NE key . PUT i s  now act i ve .  

Then i n  response t o  the next prompt type : -

When t h e  program h a s  l oaded type I and pre s s  the  ENTER/ 

Al though thi s program was not desi gned to RUN on a d i s k  system i t  wi l l  do so wi t hout any mod i f i ­
c ati on . Of course, once the program h as been l oaded, d i s k  u sers s hou l d  be aware t h at the n ormal 
funct i on of the PUT command wi l l  now not be avai l ab l e unti l the  sys tem i s  reBOOTed . 

To l oad the program from di sk,  i f  you h ave NEWDOS 80, type : ­

BAS I C  pre s s  ENTER/NEWL I NE 
CMD 11 PUT.. pre s s  ENTER/NEWL I NE 

For any other DOS : -

From DOS type LOAD PUT/CMD and pre s s  ENTER/NEWL I NE 
Type BAS I C  and press  ENTER/NEWLI NE 
Type SYSTEM and pre s s  ENTER/NEWL I NE 
Type /32696 and press ENTER/NEWL I NE 

*DO NOT* attempt to start the program from DOS or your system wi l l  h ang . 

You may NOW PUT non g raphi c s  on the screen i n  a s i mi l ar fas h i on to the SET command . 
The format of the command c an be ei ther of the fol l owi ng : -

PUT ( X, Y ) ,  11 Stri ngname .. or PUT ( X, Y ) , vari abl e  

X c an be any val ue between 0 and 63 corre spondi ng to i ts pos i t i on acro s s  the screen and Y can 
be any val ue between 0 and 1 5  correspond i ng to i ts pos i t i on down the screen . 

For exampl e, PUT ( 20, 1 5 ) , 11 * 11 wi l l  SET an asteri s k  on the screen 20 col umns acro s s  and 1 5  l i nes 
down ; the s ame thi ng may be done thi s way : -

1 0  CLS 
20 A$= 11 * 11 
30 PUT { 20, 1 5 ) , A$ 

The normal SN ERROR wi 1 1  be gi ven i f  the command i s  not typed i n  correct l y  or an FC ERROR wi 1 1  
be gi ven i f  you spec i fy val ues for X or Y that exceed the stated range . 

0000 1 < C >  s .  BARNETT 

00002 PUT COMMAND TO SET NON GRAP H I CS 

7FB8 oooo:3 ORG 7FB8H 
7FB8 2 1 C67F 00004 ST ART LD HL � GO ; I NSTALL 

7FBB 228�:4 1 00005 LD ( 4 1 83H ) ,. HL ; PUT 

7FBE 3EC�· 00006 L D  A , OC3H ; COMMAND 

7FCO 3;2824 1 00007 LD ( 4 1 82 H ) , A  

7FC3 C3CC06 00008 JP 6CCH ; RE T URN TO BAS I C  

7FC6 CF 00009 GO RST 08H ; SN ERROR I F  NOT " ( " 
7FC7 28 000 1 0  DEFB 28H 

7FC8 CD 1 C2B 000 1 1 CALL 2 B 1 CH ; EVALUATE X P ARAMETER 

7FCB FE40 000 1 2  CP 64 ; I S I T  GREATER THAN OR 

7FCD D24A 1 E  000 1 3  J P  NC , 1 E4AH ; EQUAL TO 64 . I F  YES FC ERROR 

7FDO F5 000 1 4  PUSH AF ; SAVE X PARAMETER 

7FD 1 CF 000 1 5  RST 0 8 H  ; SN E RROR I F  NOT I I  I I  ' 
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'7FD2 2C 0 00 1 6  DEFB 2CH 

7FD3 CD 1 C2B 000 1 7  CALL 2B 1 CH ; EVALUATE y PARAMETER 

7FD6 FE 1 0  (l(l(l l 8 CP 1 6  ; FC ERROR I F  y VALUE I S  

7FD8 D24A 1 E  000 1 9  .J P NC ; 1 E4AH ; GREATER OR EQUAL TO 1 6  

7FDB 22FD7F 00020 LD < TMPS ) , HL ; SAVE COMMAND PO I NTER 

7FDE 7r"'- 0002 1 X X 1  I NC A ; MAKE SURE y PARAMETE R  I S  . .:. .. L 

00022 AT LEAST 1 

7FDF 4 7  00023 L D  B ; A ; L OAD I N  B FOR LOOP 

7FEO 2 1 0000 00024 LD H L , OO ; CLEAR HL 

7FE3 1 1 4000 00025 LD DE � 64 � DE=LENGTH OF FULL L I NE 

7FE6 1 9  00026 LOOP 1 ADD HL , DE ; LOOP DOWN SCREEN 

7FE7 1 0FD 00027 D J N Z  LOOP 1 

7FE9 ED 52 00028 SBC H L , DE ; ADJ UST FOR ADD I T I ONAL 

00029 ; COUNT AT X X 1  

7FEB F 1  00030 POP AF ; RESTORE X VALUE 

7FEC 1 63C 0003 1 LD D ; 3CH ; DE=POS I T I ON ACROSS 

7FEE SF 00032 LD E � A  ; SCREEN . 

7FEF 1 9  00033 ADD H L , DE ; AD D  D I S PL ACEMENT DOWN 

00034 ; SCREEN . 

7FFO 222040 00035 LD ( 4020H } , HL ; SAVE I N  CURSOR P O I NTER 

00036 ; ADDRESS . 

7FF3 2AFD7F 0 0037 L D  H L ; < TMPS > ; RESTORE COMMAND P O I NTER 

7FF6 CF 00038 RST 08H ; SN ERROR I F  NOT .. ) .. 
7FF7 29 00039 DEFB 29H 

7FF8 CF 00040 RST OBH ; SN ERROR I F  NOT .. .. 
' 

7FF9 2C 0004 1 DEFB 2CH 

7FFA C3AD20 00042 J P  20ADH ; J UMP TO P R I NT ROUT I NE 

7FFD 0 000 0 0043 TMPS DEFW OH ; WORI<SPACE 

7FB8 00044 END 7FB8H 

(l(l()()() TOTAL E RRORS 

***** SHORTEN 32K m/1 D I SK by Spencer George ***** 

Thi s i s  a mac h i ne l anguage program for a 32K di s k  system , i t  may be modi fi ed for a 1 6K or 48K 
mac h i ne by al teri ng the ORG statement to 7400H for 1 6K FE00H for 48K . The vers i on l i sted l oads 
from BE00 to BEC8 . 

The program SHORTENs bas i c  programs by removi ng unnecessary b l anks , l i nefeeds and REMark statements .  
The program i s  fai rly s i mpl e-mi nded i n  i ts operat i on ,  i . e .  no checks are made to see i f  the 
REM statement bei ng removed i s  a GOTO or GOSUB branch 1 i ne , therefore you shou l d  ALWAYS make 
sure that you SAVE a copy of the program to di s k  fi rst , wh i ch i s  not only good sense , but wi l l  
be h andy for cross  chec k i ng 1 ater i n  c ase any REM's were a GOTO or GOSUB desti nat i on . Better 
sti l l , don't make REM's the dest i nati on for a GOTO or GOSUB i n  the fi rst p l ace , i t's not good 
programmi ng pract i se .  Havi ng thus cauti oned you agai nst what i t  doesn't do , what i t  does do 
i s  very useful and very qui ck . To use SHORTEN fol l ow these very s i mp l e steps : -

1 .  Go i nto BAS I C  and LOAD " program/BAS" 

2 .  Save your program back to d i s k  • • • • • •  SAVE " o l dname/BAS " 

3 .  J ump back to DOS by pressi ng reset or type • • •  CMD " S "  

4 .  Start t h e  m/1 program by typi ng SHORTEN or SHORTEN/CMD 

5 .  Jump back to the al tered program by typ i ng • . • •  BAS I C  * so that the poi nters are not reset . 

6 .  Save the program back t o  di s k  • • .  SAVE " newname/BAS " 

A 1 ri ght , the smarty at the bac k  of the c 1 as s j u st typed ? MEM and got the s ame an swer back as 
he di d before the prog ram was SHORTENed , but l ook ! ! A 1 1  the REM's and bl anks have gone - why 
the same answer to ?MEM . S i mp l e  . • .  we returned to BAS I C  from DOS wi th the command BAS I C* wh i ch 
does not reset the poi nters so that our program wi 1 1  sti  1 1  be there and the poi nters are sti 1 1  
set to the val ue of the o l d  vers i on .  To see how much memory you have s aved try thi s . . • . .  

1 .  Type ?MEM or PR I NT MEM and make a note of the number. 

2 .  Provi ded you saved the program t o  di sk  a s  SAVE " newname/BAS" then return t o  DOS as i n  STEP 
3 above . 

3 .  Return t o  BAS I C , thi s t i me resetti ng the poi nters , by typi ng BAS I C . 

4 .  Type LOAD "newname/BAS " 

5 .  Now type ?MEM or PR I NT MEM and compare i t  t o  the val ue obtai ned i n  step l t o  see how much 
memory has been s aved . 

When you are s at i sfi ed that your program i s  sti l l  funct i oni ng correctl y ,  i . e .  no UL ERROR messages , 
then return to DOS and type K I LL ol dname/BAS then RENAME newname/BAS ol dname/BAS 
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ENTERI NG THE PROGRAM 

You may enter the p rogram using the M - command in DEBUG or by using a disk-based editor/assember .  
I f  you use DEBUG you wil l need to use the TRSDOS DU�1P command to t ransfer the program from memory 
to dis k  with the fol l owing parameter: 

F I LESPEC START END ENTRY 
SHORTEN/CMD BE00 BEC8 BE00 

BEOO 0000 1 ORG OBEOOH 
BEOO 09 00002 AAN E X X  
BE0 1 0605 00003 LO B , AAD 
BE03 09 00004 AAO E X X  
BE04 08 00005 E X  AF , AF "'  
BE05 3EOO 00006 LO A � AAA 
BE07 08 00007 E X  AF , AF "'  
BE08 002 1 A440 00008 LO I X , AAM 
BEOC 005EOO 00009 LD E ,  ( I X+OOH ) 
BEOF OD560 1 000 1 0  LD O, < I  X +0 1 H >  
BE 1 2  DD6EOO 000 1 1 LD L, < I X +OOH ) 
BE 1 5  00660 1 000 1 2  LO H!.' < I X +0 1 H )  
BE 1 8  0 1 0400 000 1 3  LO BC , AAC 
BE 1 B  EOBO 000 1 4  LO I R  
BE 1 0  08 000 1 5  AAP E X  AF , AF "' 
BE 1 E  3C 000 1 6  I NC A 
BE 1 F  08 000 1 7  E X  AF , AF "'  
BE20 7E 000 1 8  LO A, < HL )  
BE2 1 FEOO 000 1 9  CP AAA 
BE23 28 1 0  00020 J R  Z , AAR 
BE25 FE22 0002 1 CP AAH 
BE27 283A 00022 J R  Z , AAU 
BE29 FE93 00023 CP AAK 
BE2B 2849 00024 J R  Z , AA X  
BE20 FE27 00025 CP AA I 
BE2F CA76BE 00026 J P  Z , AA X  
BE32 FEOA 00027 CP AAF 
BE34 2876 00028 J R  Z , ABE 
BE36 FE20 00029 CP AAG 
BE38 2826 00030 J R  Z , AAT 
BE3A FE3A 0003 1 CP AAJ 
BE3C 2872 00032 J R  Z , ABF 
BE�.E EOAO 00033 AAQ LO I 
BE40 1 80B 00034 J R  AAP 
BE42 EOAO 00035 AAR LO I 
BE44 EOAO 00036 LO I 
BE46 7E 00037 LD A ,  < HL )  
BE47 FEOO 00038 CP AAA 
BE49 280B 00039 J R  Z , AAS 
BE4B 0 1 0300 00040 LD BC , AAB 
BE4E EDBO 0004 1 LO I R  
BE 50 08 00042 E X  AF , AF " 
BE5 1 3EOO 00043 LD A , AAA 
BE 53 08 00044 EX AF , AF "' 
BE 54 1 8C7 00045 J R  AAP 
BE 56 EDAO 00046 AAS LO I 
BE 58 CDF8 1 A  00047 CALL AAL 
BE5B 09 00048 E X X  
BE5C 1 0A5 00049 OJN Z  AAO 
BE5E 09 00050 E X X  
BE5F C9 0005 1 RET 
BE60 '")...,.. ..._.._:. 00052 AAT I NC HL 
BE6 1 1 8BA 00053 J R  AAP 
BE63 EOAO 00054 AAU LO I 
BE65 7E 00055 AAV LD A, < HL )  
BE66 FEOO 00056 CP AAA 
BE68 28D8 00057 J R  Z , AAR 
BE6A FE22 00058 CP AAH 
BE6C 2804 00059 J R  Z , AAW 
BE6E EDAO 00060 LO I 
BE70 1 8F:!, 0006 1 J R  AAV 
BE72 EDAO 00062 AAW LD I 
BE74 1 8A7 00063 J R  AAP 

BE76 08 00064 AAX EX AF , AF " 
BE77 FE07 00065 CP AAE 
BE79 F28FBE 00066 J P  P , ABB 
BE7C 08 00067 E X  AF , AF "' 
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BE7D 1 B  
BE7E 1 A  
BE7F FE3A 
BE8 1 200 1 
BE83 1 B  
BE84 1 B  
BE85 1 B  
BE86 1 B  
BE87 23 
BE88 7E 
BE89 FEOO 
BE8B 2805 
BE8D 1 8F8 
BE8F 08 
BE90 1 8F4 
BE92 08 
BE93 FE07 
BE95 F2A9BE 
BE98 08 
BE99 23 
BE9A EDAO 
BE9C 7E 
BE9D FEOO 
BE9F 28B5 
BEA 1 0 1 0300 
BEA4 EDBO 
BEA6 C3 1 DBE 
BEA9 08 
BEAA 1 896 
BEAC 23 
BEAD C3 1 DBE 
BEBO 23 

BEB 1 7E 
BEB2 FEOO 
BEB4 288C 
BEB6 2B 
BEB7 1 885 
BEB9 08 
BEBA FE07 
BEBC F28FBE 
BEBF 08 
BECO 1 B  
BEC 1 1 B  
BEC2 1 B  
BEC3 1 B  
BEC4 1 8CO 
0000 
0003 
0004 
0005 
0007 
OOOA 
0020 
0022 
0027 
003A 
0093 
1 AF8 

00068 
00069 
00070 
0007 1 
00072 
00073 AAY 
00074 
00075 A A Z  
00076 ABA 
00077 
00078 
00079 
00080 
0008 1 ABB 
00082 
00083 ABC 
00084 
00085 
00086 
00087 
00088 
00089 
00090 
0009 1 
00092 
00093 
00094 
00095 
00096 
00097 

ABD 

ABE 
00098 
00099 ABF 
00 1 00 
00 1 0 1  
00 1 02 
00 1 03 
00 1 04 
00 1 05 
00 1 06 
00 1 07 
00 1 08 
00 1 09 
00 1 1 0 
00 1 1 1  
00 1 1 2 
00 1 1 3 
00 1 1 4 
00 1 1 5  
00 1 1 6 
00 1 1 7  
00 1 1 8 
00 1 1 9  
00 1 20 
00 1 2 1  
00 1 22 
00 1 23 
00 1 24 
00 1 25 

40A4 00 1 26 

AAA 
AAB 
AAC 
AAD 
AAE 
AAF 
AAG 
AAH 
AA I 
AAJ 
AAK 
AAL 
AAM 

BEOO 00 1 27 
00000 TOTAL ERRORS 

DEC 
LD 
CP 
J R  
DEC 
DEC 
DEC 
DEC 
I NC 
LD 
CP 
JR 
J R  
E X  
J R  
E X  
CP 
J P  
E X  
I NC 
LD I 
LD 
CP 
J R  
L D  
LD I R  
J P  
E X  
J R  

I NC 
J P  
I NC 
LD 
CP 
J R  
DEC 
JR 
E X  
CP 
J P  
E X  
DEC 
DEC 
DEC 
DEC 
JR 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
END 

***** POKER L2/1 6K 

M ICR0-80 

DE 
A , < DE )  
AAJ 
N Z , AAY 
DE 
DE 
DE 
DE 
HL 
A" < HL )  
AAA 
Z , ABC 
ABA 
AF , AF ' 
AAZ 
AF , AF " 
AAE 
P , ABD 
AF ,. AF " 
HL 

A !'  < HL >  
AAA 
Z , AAS 
BC , AAB 

AAP 
AF , AF " 
AAR 

HL 
AAP 
HL 
A , < HL >  
AAA 
Z , AAR 
HL 
AAQ 
AF !' AF " 
AAE 
P , ABB 
AF , AF" 
DE 
DE 
DE 
DE 
A A Z  
OOOOH 
0003H 
0004H 
0005H 
0007H 
OOOAH 
0020H 
0022H 
0027H 
003AH 
0093H 
1 AF8H 
40A4H 
A AN 

by S .  Franzon ***** 
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When the game starts fi ve c ards are di sp 1 ayed on the s creen face down , the program asks you 
to BET by press i ng the 11 B 11 key .  One cred i t i s  s ubtracted from your total cred i t of 1 0  each 
t i me that you press 11 B 11 • When you h ave bet the desi red amount pre s s  " 0 11 to draw ,  the c ards 
wi l l  then be turned over . You shoul d now dec i de whi ch c ards to keep . To keep a c ard , type the 
number that appears above each c ard , the word HELD wi l l  appear over the respecti ve c ard . To 
c ancel  HELD c ards pre s s  11 C 11 • When y o u  h ave H E L D  t he c ards that y o u  wi s h  to keep pre s s  11 011 agai n 
and any c ard not HELD wi 1 1  be rep 1 aced wi th  another one and d i s p  1 ayed on the screen . Program 
1 ogi c wi 1 1  then dec i de what i f  anyt h i ng you h ave won . Wi nni ng h ands are based on the norma 1 
rul es for POKER . The game cont i nues unt i l you run out of credi t s . 
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4 0  
1 0 0 
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l O  
40 
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i.j. (l (l  

MICR0-80 
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The program structure and vari abl e s  are exp l ai ned bel ow . 

I n i t i al i zati on . 

�:; T C )  H D L . D  C ;:;r:� D E) 

- ·rcl C P d'·-.I CE" L  ! · I EJJ) C P; F\ D E; 

D TO D F;� {:'; \A.I 

!·· !E L .. L) I ·! E L D  

C P E D I T E) 

1 - 5 TO H O L D  C A R D S  

C T O  CA!'� C E L  H E L D  C P; R D E; 

D TD DF\ ?;tA.! 

Screen set up-pri nti ng p ayouts and drawi ng c ards . 
Randomly choosi ng c ards , and check that each c ard i sn ' t  u sed twi ce . 
I NKEY$ to bet and to deal c ard s . 
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1 00 - 1 30 
1 40 -2 1 0  
220-350 
360-430 
Subs 450 , 460 , 470 , 480 , 490 are where the start i ng poi nts for the grap hi cs of each card are 

kept . 
500-640 I NKEY$ to hol d c ards and to redeal  the c ards . 
650-720 Repl ace the c ards not hel d .  
730-780 Put the number v a  1 ues of each c ard ( i • e .  1 for Ace ,  2 for two . . .  } i nto i ncreas i ng 

790-840 
850 
940 
940 
1 01 0  
1 050 

order for chec k i ng wi n s . 
Check for wi nni ng branches to subrout i nes 
Check for 4/k i nd 
Check for 3/ki nd then fu l l  house . 
Check for pai rs . 
Chec k  for fl ush  then GOSUB 1 050 to check for royal or strai ght fl ush . 
Chec k  for strai ght . 
After branchi ng to each subrouti ne i t  checks i f  t here was a wi n and i t  then wi l l  branch 
away if i t  i s  so . 

1 080- 1 1 80 Pri nts out any wi nni ngs . 
1 1 90 - 1 250 I NKEY$ for doub l e up or col l ect wi nni ngs . 
1 260- 1 300 Pri nt out doub l e payments and draws c ard . 
1 31 0- 1 350 I NKEY$ for c hoos i ng bi g or smal l .  
1 360- 1 480 Checks for wi n or l os e  i n  doub l e  up and draws grap h i c s  on c ard s . 
1 490 Checks  i f  you have any credi ts  l eft . 
1 520-1 540 U sed when no wi n occurs . 
Sub 1 550- 1 610 Draws out 1 i ne of c ard s . 
Sub 1 620- 1 640 Draws bac k i ng on c ards and c l ears away backi ng . 
Sub 1 650- 1 7 1 0  Draws sui t s  on c ard s . 
Sub 1 720- 1 890 Four d i fferent subs  for setti ng graph i c s  of eac h  sui t .  
Sub 1 900- 1 9 50 Wri te s  on the  val ue of each c ard ( i . e .  Ace } . 
Sub 1 960-201 0 I nstruct i on s . 
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The subrouti nes between 450-490 are u sed must commonly as they are cal l ed every t i me a change 
takes pl ace to a c ard . The most i mportant vari abl e s  used are -

A$ ( 1 - 1 3 }  Wri tten val ue of eac h  c ard i . e .  A$ ( l } =  .. ACE" . A$ ( 2 } = 11 tW0 11 • 
A ( 0-4 } Hol d the val ue for each of the c ard Nos . ( i . e .  1 to 1 3 }  

D ( 0-4 } 
B ( 0-4}  

C ( 0-4 } 

P ( 0-7 } 
v (0-4 } 

c 
M 
E 

v 

F 

N . B .  A ( l } i s  card one , A ( 2 }  c ard two , etc . 
Hol ds the sui t val ue ( i . e .  1 to 4 }  
Hol ds t h e  val ue o f  A ( 0-4 } +B ( 0- 4 } x20 ( i . e .  B ( O } =A ( O } +B ( O ) x20 } . Thi s means every one 
of the 52 c ards in the deck has a d i fferent B ( 0- 4 }  val ue . Eac h  val ue i s  c hecked agai nst 
each other so no other c ard i s  the same . 
Hol ds the B ( 0-4}  val ue when that c ard i s  bei ng repl aced ( i . e .  B ( 0-4}  wi l l  get a new 
val ue and the ol d val ue i s  kept i n  C ( 0-4 } and i s  c hecked agai nst the new val ue s o  
t h e  s ame c ard can ' t  b e  drawn after i t  was di scarded . 
Hol d the val ues of the payouts .  
Gets a va 1 ue of one when i t  i s  he 1 d s o  the computer c an te 1 1  whi ch c ards h ave been 
hel d .  
hol d s  the credi t val ue 
hol d s  the bet val ue for each h and 
Is  the bet (M}  x payout when a wi n takes pl ace . 
bet 2 ,  won 2 pai r = 2 x 2 = 4 }  

I t  i s  equal t o  the amount won ( i . e .  

Hol d s  the val ue of the wi nni ngs ( i . e .  gets a d i fferent val ue for each di fferent type 
of wi n }  
Equa 1 s 1 65 when GO SUB 1 620 t o  draw b ac k i ng o n  c ard and equa 1 s 1 28 when u sed t o  c 1 ear 

bac k i ng . 
A , T , B , Y , Z , H  are start i ng poi nts for t

_
he outl i ne of the c ard , the  backi ng of the c ard and for 

drawi ng the graphi cs of the su1 t .  

I f  you wi s h  to start wi t h  more credi t s ,  c h ange C ( credi t s }  i n  Li ne 40 . 

If you wi s h  the payouts to be h i gher , c h ange P ( 0-7 } ( payouts }  i n  L i ne 1 20 .  

40 RANDOM : C= l O : D I MA$ ( 1 3 )  
50 CLS : PR I NT@405 , CHR$ C 23 > ; " P 0 K E R " ;  
60 PR I NT:i>5 1 2 ;  " DO YOU WANT I NSTRUCT I ONS < Y I N > " ; 
70 A$= I NKEY$ : I FA$= " " GOT070 
80 I FA$= " Y " GOSUB 1 960 : GOT0 1 00 
90 I FA$< > " N " GOT070 
1 00 FORQ= 1 T0 1 3 : READA$ ( Q ) : NE X TQ 
1 1 0 DATA " ACE " � " TWO " � " THREE " � " FOUR " � " F I VE " , " S I X " , " SEVEN " � " E I GHT " , 
" N I NE " , " TEN " ; " J ACK " � " QUEEN " � " I< I NG "  
1 20 P C 0 ) =2 : P C 1 ) =3 : P ( 2 ) =5 : P ( 3 ) =7 : P ( 4 ) = 1 0 : P C 5 ) =40 : P ( 6 ) = 1 00 : P C 7 ) =40 
0 
1 30 FORQ=OT04 : A ( Q ) =O : D C Q ) =O : B ( Q ) =O : V ( Q ) =O : C ( Q ) =O : NE X TQ : Z = O : F=O 

1 40 ' * * * SCREEN SET UP * * *  
1 50 CLS : PR I NT:i) O � " BETS = II ; M ; : PR I NT:i)48 , " CRED I TS = " ;  C ; : PR I NT:i)73 �  I I  
PAYOUTS " ;  
1 60 P R  I NT:j) .1 28 '  I I  TWO P A I R  = II ; p ( 0 )  ; : P R  I NT:j) 1 92 � " 3  I K I ND = II ; p ( 1  ) ; :: P R  
I NT@256 , " STRA I GHT = " ; P ( 2 ) ; ::  PR I NT:i>320 � " FLUSH = " ; P ( 3 ) ; 
1 70 P R I NT@ 1 44 �  " FULL HOUSE = " ; P C 4 ) ; :: PR I NT:i>208 � " 4  I K I ND = " ; P C 5 >  
; : PR I NT:i>272 , " ST R I FLUSH = " ; P ( 6 ) ; :  P R I NT:i>336 , " RYL IFLUSH = " ; P < 7 > ; 

1 80 I F Z = 1 RETURN 
1 90 FORR= 1 T05 : F= 1 65 
200 ONRGOSUB450 � 460 , 4 70 � 480 , 490 : GOSUB 1 560 

2 1 0  NE X TR 
220 ' * * *CHOOS I NG CARD S * * *  
230 S= 1 : FORQ=OT04 
240 A ( Q )  =RND < 1 3 )  

250 D < Q > =RND C 4 )  
260 B ( Q ) =A ( Q ) +D ( Q ) *20 
270 Y=O 
280 I FB ( Q ) =C < Y > GOT0240 
290 I FY=QTHENY=Y+ 1 : I FY=5GOT0320 ELSE280 
300 I FB < Q > =B < Y > GOT0240 
3 1 0  Y=Y+ 1 : I FY=5THENGOT0320ELSE280 
320 I FS=OGOT0350 
330 I FS= 1 THENNE X TQ 
340 GOT0370 
350 GOT0680 
360 ' * * *PLAC I NG BETS * * *  
370 P R I NT@ 1 63 , " PRESS " � 
380 P R I NT@233 , " B  TO PLACE BETS " ; 
390 PR I NT:i>297 , II  D TO DRAW " ; 
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400 A$= " " : A$= I NKEY$ : I FA$= " " GOT0400 
4 1 0  I FA$= " B 11 ANDC >= 1 THENC=C-·· 1 : M=M + 1 : PR I NT:])? , M ; : PR I NT:i>58 � C ; : GOT040 
OELSE I FC< =OANDA$= II B II THENPR I NT:i)36 1 ' II YOU CAN � T BET ANY MORE .. II ; :: PR I N  
T@425 , 11 YOU � LL HAVE TO DRAW " ; : GOT0400 
4 20 IF A$= II D II ANDM=OTHENPR I NT:i)36 1 , II YOU MUST PLACE A BET II ; : FORQ= 1 TO 
1 000 : NE X T : PR I NT@36 1 , CHR$ ( 30 > ELSE I FA$= " D " GOT0 1 650 
430 GOT0400 
440 � * * * START I NG PO I NTS FOR DRAW I NG CARDS * * *  

450 A=45 1 : T=5 1 4 : B=525 : Y=963 : Z=5 1 5 : H=583 : RETURN 
460 A=463 : T=526 : B=537 : Y=975 : Z=527 : H=595 : RETURN 
470 A=475 : T=538 : B=549 : Y=987 : Z=539 : H=607 : RETURN 

480 A=487 : T=550 : B=56 1 : Y=999 : Z=55 1 : H=6 1 9 : RETURN 
490 A=499 : T=562 : B=573 : Y= 1 0 1 1 : Z=563 : H=63 1 : RETURN 
500 � * * *HOLD I NG CARDS * * *  
5 1 0  PR I NT@233 , CHR$ ( 30 > ; : PR I NT@297 , CHR$ ( 30 > ; : PR I NT@36 1 , CHR$ ( 30 ) ; :  
PR I NT@425 , CHR$ ( 30 > ; 
520 PR I NT@233 , " 1  - 5 TO HOLD CARDS " ;  
530 PR I NT@297 , " C  TO CANCEL HELD CARDS " ; 
540 PR I NT@36 1 , 11 D TO DRAW " ; 
550 PR I NT@392 , " 1 " ; : PR I NT@404 , " 2 " ; : PR I NT@4 1 6 , " 3 " ; : PR I NT@428 , " 4 " ; : 
PR I NT@440 , " 5 " ; 
560 A$= " " : A$= I NKEY$ : I FA$= " " GOT0560 
570 I FA$= " 1 " THENPR I NT@390 , " HELD " ; : V ( 0 ) = 1  
580 I FA$= " 2 " THENPR I NT@402 , " HELD " ; : V ( 1 ) = 1 
590 I FA$= " 3 " THENPR I NT@4 1 5 " " HELD " ; : V < 2 > = 1  
600 I FA$= " 4 " THENPR I NT@427 , " HELD " ; : V < 3 > = 1  
6 1 0  I FA$= " 5 11 THENPR I NT@439 , " HELD " ; : V ( 4 ) = 1  
620 I FA$= " C " THENPR I NT@384 , CHR$ ( 30 ) ; : FORQ=OT04 : V ( Q ) =O : NEXTQ : GOT05 
50 
630 I FA$= " D " THEN660 
640 GOT0560 
650 � * * * REPR I NT I NG THE NEW CARDS * * *  
660 S=O : FORQ=OT04 
670 I FV ( Q ) =OTHENC < Q > =B < Q > : GOT0240 
680 I FV ( Q ) =OTHENR=Q+ 1 : 0NRGOSUB450 , 460 , 470 , 480 , 490 : F= 1 65 : GOSUB 1 62 
0 
690 NEXTQ 
700 FORQ=OT04 
7 1 0  I FV ( Q ) =OTHENR=Q+ 1 : 0NRGOSUB450 , 460 , 470 , 480 , 490 : F= 1 28 : GOSUB 1 62 
O : GOSUB 1 700 
720 NEXTQ 

730 � * * *PUTT I NG CARDS I N  ORDER* * *  
740 FOR I = 1 T04 
750 FORJ =OTO I - 1  
760 I FA < J > >A < I > THENK=A < I > : A < I > =A < J > : A < J > =K 
770 NEX TJ 
780 NE X T I 
790 � * * * CHECK I NG FOR W I NS * * *  
BOO T= 1 : V=O 
8 1 0  ONTGOSUB850 , 890 , 940 , 1 0 1 0 , 1 050 
820 I FV=OTHENT=T+ 1 : I FT< >6GOT08 1 0  
830 FORQ= 1 T0 1 000 : NE XTQ : GOT0 1 090 
840 � * * *FOUR OF A K I ND * * *  
850 I FA < O > =A < 1 > ANDA < 1 > =A < 2 > ANDA < 2 > =A < 3 > THENV= 1 
860 I FA < 1 > =A < 2 > ANDA < 2 > =A < 3 > ANDA < 3 > =A < 4 > THENV= 1 

870 RETURN 
880 � * * * THREE OF A K I ND AND FULL HOUSE* * *  

890 I FA < O > =A < 1 > ANDA < 1 > =A < 2 > THENV=2 : I FA < 3 > =A < 4 > THENV=V+ 1 
900 I FA < 1 > =A < 2 > ANDA < 2 > =A < 3 > THENV=2 
9 1 0  I FA < 2 > =A < 3 > ANDA < 3 > =A < 4 > THENV=2 : I FA < O > =A < 1 > THENV=V+ 1 
920 RETURN 
930 � * * * TWO PA I R * * *  
940 P=O : I FA < O > =A ( 1 ) P=P+ 1 
950 I FA < 1 > =A < 2 > P=P+ 1 
960 I FA < 2 > =A < 3 > P=P+ 1 
970 I FA < 3 > =A < 4 > P=P+ 1 
980 I FP=2THENV=4 
990 RETURN 
1 000 � * * * FLUSH * * *  
1 0 1 0  I FD < O > =D < 1 > ANDD < 1 > =D < 2 > ANDD < 2 > =D < 3 > ANDD < 3 > =D < 4 > THENV=5 : GOSU 

B 1 050 
1 020 I FV=6THENV=8 
1 030 RETURN 
1 040 � * * * STRA I GHT * * *  
1 050 I FA < 0 > + 1 =A < 1 > ANDA < 1 > + 1 =A < 2 > ANDA < 2 > + 1 =A < 3 > ANDA < 3 > + 1 =A < 4 > V=V+ 

6 
1 060 I FA < 0 > = 1 ANDA < 1 > +A < 2 > +A < 3 > +A < 4 > =46THENV=6 
1 070 RETURN 
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1 080 � * * * PR I NT I NG UP W I NN I NGS * * *  
1 090 I FV=OGOT0 1 520 
1 1 00 CLS 

M I CR0-80 

1 1 1 0 I FV= 1 THENE=P < 5 > * M : PR I NT:i>400 , " FOUR OF A K I ND . COLLECT " ; E ; 

1 1 20 I FV=2THENE=P ( 1 ) * M :  PR I NT:i)400 " I I  THREE OF A !< I ND . COLLECT I I  
; E ;  

1 1 30 I FV=3THENE=P ( 4 )  * M :  P R  I NT:i)400 , I I  FULL HOUSE . COLLECT II ; E ;  
1 1 40 I FV=4 THENE=P ( 0 )  * M :  PR I NT :l)400 ,  " TWO PA I R .  COLLECT " ;  E ;  
1 1 50 I FV=5THENE=P < 3 > * M : PR I NT@400 , " FLUSH . COLLECT " ; E ; 
1 1 60 I FV=6THENE=P ( 2 )  * M : PR I NT:i)400 � " STRA I GHT . COLLECT " ;  E ;  
1 1 70 I FV=8THENE=P < 7 >  * M :  P R I NT:i>400 , " ROYAL FLUSH . COLLECT " ;  E ;  
1 1 80 I FV= 1 1  THENE=P ( 6 )  * M :  P R  I N T:i)400 � I I  STRA I GH T  FLUSH . COLLECT I I  ; E ;  
1 1 90 ' * * * COLLECT O R  DOUBLE UP * * *  

1 200 FORT=OT07 : P < T > =P < T > * 2 * M : NE X T T  
1 2 1  0 PR I NT:i>464 ' I I  D OUBLE UP - PRESS D II ; 
1 220 P R I NT:i)528 ,. " COLLECT W I NN I NGS - P RESS C " ; 
1 230 A$= I N.<EY$ : I FA$= " " GOT0 1 230 
1 240 I FA$= " C " THENC=C+E :: M=O : GOT0 1 20 
1 250 I FA$< > " D " THENA$= " " : GOT0 1 23 0  
1 260 ' * * * DOUBLE UP * * *  
1 270 Z = 1 : CLS : GOSUB 1 60 : P R I NT@7 , " DOUBLE PAYOUTS " ;  

1 280 GOSUB470 : GOSUB 1 560 
1 290 A < 2 > =RND C 1 3 )  
1 30 0  D < 2 > =RND ( 4 )  
1 3 1 0  P R I NT:i) 1 69 ,  " PRESS B FOR B I G  I I ; 
1 320 PR I NT@233 � " < LARGER THAN E I GH T > " ;  
1 330 P R  I NT:i)297 � I I  P RESS s FOR SMALL I I  ; 
1 340 PR I NT:i)36 1 ' II ( SMALLER THAN E I GHT ) II ; 
1 350 A$= I NI<EY $ :  I FA$= " " GOT0 1 350 
1 360 I FA$= " B " PR I NT@809 , " YOUR GUESS I S  B I G " ; : GOT0 1 390 
1 370 I FA$= I

I 
s II PR I NT:i)809 , .. YOUR BUESS I s  SMALL I I  � : GOTO 1 400 

1 380 GOT0 1 350 
1 390 I FA$= " B " ANDA < 2 > >8THEN 1 420 
1. 400 I FA$= " S " ANDA ( 2 )  <. 8 THEN 1 420 
1 4 1 0  GOT0 1 4 60 
1 420 R=3 : F= 1 28 : GOSUB47 0 : GOSUB 1 620 : GOSUB 1 700 
1 430 FORQ= 1 T0 1 000 : N E X TQ 
1 4 40 CLS : E=E * 2 : PR I NT@400 , " CONg RATULAT I ONS - YOU GUESSED CORRECTL y II ; : P R  I NT:i)464 � I I  COLLECT I I  ; E; II DOUBLE UP AGA I N  PRESS D I I  ; 
1 450 FORQ=OT07 : P ( Q ) =P ( Q ) * 2 : NE X TQ � GOT0 1 220 
1 460 R=3 : F= 1 28 : GOSUB4 70 : GOSUB 1 620 : GOSUB 1. 700 
1 470 FORT= 1 T0 1 000 : NE X T T  
1 480 CLS : PR I NT:i\40 0 �  " YOU GUESSED I NCORRECTLY " ; : FORT= l T 0500 : NE X T  
1 490 I FC< =OTHENCLS : PR I NT;i)390 � " SORRY - YOU � V E  GOT NOTH I NG ELSE TO 

PLAY W I TH = = = · " ; : FORQ= 1 T03000 : NE X T : CLS : END 
1 500 FORQ= 1 T02000 : NE X T  

1 5 1 0  M=O : GOT0 1 20 
1 520 I FC< =OTHEN 1 490ELSECLS : PR I NT:i\338 � 

I I SORRY ; YOU WON NOTH I NG 
I I ; : p 

R I NT:i)46 6 , " PRESS ANY �<EY TO CONT I NUE " ; 

1 530 A$= I NI<EY$ � I F  A$= I I II GOTO 1 53 0  

1 540 GOT0 1 5 1 0  
1 550 " * * * DRAW I NG UP CARDS * * *  
1 560 P R I NT@A � STR I NG$ ( 1 0 � 1 76 ) ; 
1 570 PR I NT @Y � STR I NG$ ( 1 0 , 1 3 1 ) ;  
1 580 P R I NT@T ; CHR$ ( 1 70 > ; : T=T+64 : I F T >960GOT0 1 600 

1 590 GOT0 1 580 
1 600 PR I NT@B , CHR$ ( 1 49 ) ; : B=B+64 : I FB >960T HENF= 1 65 : GOT0 1 620 
1 6 1 0  GOT0 1 600 
1 620 PR I NT@ Z , STR I NG$ ( 1 0 � F > ; 
1 630 Z = Z +64 : I F Z >960RETURN 

1 640 GOT0 1 620 

1 650 FORR= 1 T05 
1 660 ONRGOSUB450 � 460 , 470 ; 480 , 490 
1 670 F= 1 28 : GOSUB 1 620 : GOSUB 1 700 
1 680 NE X TR 

1 690 GOT05 1 0  
1 700 OND < R- 1 > GOSUB 1 720 , 1 760 , 1 790 , 1 840 : GOSUB 1 900 

1. 7 1 0  RETURN 
1 720 H=H+6 1 : PR I NT@H � CHR$ ( 1 84 ) +CHR$ ( 1 9 1 ) +CHR$ ( 1 80 ) +CHR$ ( 1 7 6 ) + CHR$ 
( 1 90 ) +CHR$ ( 1 89 ) + CHR$ ( 1 4 4 > ; : H=H+64 
1 730 PR I N T@H , CHR$ ( 1 3 0 ) +CHR$ C 1 75 ) +ST R I NG$ ( 3 , 1 9 1 ) + CHR$ ( 1 35 ) ; : H=H+6 

6 
1 740 P R I NT@H , CHR$ ( 1 39 ) +CHR$ ( 1 59 ) +CHR$ ( 1 29 ) ; 

1 750 RETURN 
1 760 PR I NT@H , CHR$ ( 1 60 ) +CHR$ ( 1 80 ) ; : H=H+63 � PR I NT@H , CHR$ ( 1 84 ) +STR I N  
G$ ( 2 , 1 9 1 ) +CHR$ ( 1 89 ) +CHR$ C 1 44 > ; : H=H+63 

1 770 P R I NT@H , CH R$ ( 1 7 4 ) +CHR$ ( 1 9 1 ) +CHR$ ( 1 4 3 ) +CHR$ ( 1 59 ) +CHR$ ( 1 75 ) +C 
HR$ ( 1 9 1 ) +CHR$ ( 1 32 l ; : H= H + 67 : PR I NT@H , CHR$ ( 1 33 ) ; 

1 780 RETURN 
1 790 P R I NT@H , CHR$ ( 1 84 ) +CHR$ ( 1 88 ) +CHR$ ( 1 44 > ; : H=H+63 
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I SSUE 23 ( OCTOBER 1 981 ) M I CR0-80 

1 800 PR I NT@H . CHR$ C 1 62 > +CHR$ C 1 43 > +CHR$ C 1 59 > +CHR$ ( 1 67 ) ; : H=H+63 
1 8 1 0  PR I NT@H � CHR$ C 1 68 > +CHR$ ( 1 9 1 ) +STR I NG$ C 2 , 1 89 ) +CHR$ C 1 9 1 > +CHR$ ( 1  
89 ) :; : H=H+65 
1 820 PR I NT@H , CHR$ ( 1 39 ) +CHR$ < 1 29 ) +CHR$ C 1 49 > +CHR$ ( 1 39 > +CHR$ ( 1 29 > ; 
1 830 RETURN 
1 840 PR I NT@H ,. CHR$ ( 1 84 ) +CHR$ ( 1 44 > ; : H=H+62 
1 850 PR I NT@H � CHR$ ( 1 60 ) +CHR$ C 1 90 ) +STR I NG$ ( 2 , 1 9 1 ) +CHR$ ( 1 80 > ; : H=H+6 
3 
1 860 PR I NT@H , CHR$ ( 1 36 ) +STR I NG$ C 5 , 1 9 1 > +CHR$ C 1 57 ) ; : H=H+65 
1 870 PR I NT@H , CHR$ C 1 30 ) +CHR$ C 1 75 ) +STR I NG$ C 2 , 1 9 1 ) +CHR$ C 1 35 ) ; : H=H+6 

6 
1 880 PR I NT@H , CHR$ ( 1 39 ) +CHR$ < 1 29 > ; 
1 890 RETURN 
1 900 B$ C R- 1 > =A$ C A C R- 1 ) )  
1 9 1 0  PR I NT@ Z-448 , B$ C R - 1 > ;  
1 920 P=LEN C B$ C R- 1 ) )  
1 930 J=Y-54-P 
1 940 PR I NT@J , B$ C R- 1 > ;  
1 950 RETURN 
1 960 CLS : PR I NT@20 , " * * P 0 K E R * * "  
1 970 PR I NT : PR I NT 

TH I S  GAME I S  VERY S I MPLE TO PLAY . YOU START OF W I TH TEN 
CRED I TS AND YOU BET AS MANY AS YOU L I KE ON EACH HAND . THEN YOU 

DRAW THE CARDS AND SELECT THE CARDS YOU WANT TO HOLD . YOU THEN D 
RAW THE CARDS AGA I N  AND YOU ARE TOLD I F  YOU WON . " 

1 980 PR I NT : PR I NT 
I F  YOU W I N  YOU HAVE THE CHO I CE TO DOUBLE UP OR TO COLLECT 

YOUR MONEY . IF YOU DOUBLE UP , YOU WAGER YOUR W I NN I NGS ON 
WHETHER A CARD I S  B I G  ( GREATER THAN E I GHT ) OR WHETHER I T  I S  S 
MALL ( LESS THAN E I GHT ) . " ; 
1 990 PR I NT " I F YOU GUESS CORRECTLY � YOU W I N  TW I CE THE AMOUNT YOU 
OR I G I NALLY WON . THE GAME CONT I NUES UNT I LL YOU RUNOUT OF CRED I TS .  
G 0 0 D L U C K  . • • • •  " 
2000 PR I NT : I NPUT " PRESS < NEW L I NE >  TO START PLAY I NG . " ; L  
20 1 0  CLS : RETURN 

***** SH I FTL m/1 l 6K by F .  E l l ett ***** 
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Recentl y  we wi s hed to i ntroduce a Quadri p 1 egi  c fri end of ours  to computer prograiTIDi ng . As s he 
i s  abl e to use  an el ectri c typewri ter wi th the ai d of a wooden s t i c k  wi th  a rounded knob on 
i ts end , we assumed the keyboard woul d  present no extra di ffi c u l ti es for her . 

However , our fri end qui c k l y  di scovered that wi thout bei ng abl e  to l ock t he shi ft key down , s h i fted 
key tokens , l i ke quotat i on marks , were not avai l ab l e to her . 

And so the fol l owi ng program was deve l oped . Fi r st l y ,  as a s i mp l e  scan readi ng for the s h i ft 
key and then changi ng the next key to i ts shi fted va 1 ue . Then as i t  was apparent that we needed 
a fai rly  hefty key del ay ,  we added your very u sefu l Keytone del ay and fi nal l y  we added s i ng l e  
key words for the al phabet characters . 

As the program was wri tten for a System 80 ( to out sound to cas sette port two ) Tandy u sers shoul d 
change byte 7FD7 from 05 to 01 and byte 7FDE from 06 to 02 to avoi d togg l i ng thei r cassette 
motor re l ay .  

System 80 owners shou l d b e  aware that s ound i s  di s abl ed after doi ng a CLOAD or CSAVE and need 
to perform an OUT 254 , 255  to re 1 atch cassette port 2 .  We h ave chosen t o  use the U key for thi s 
COITIDand . 

Shi fted numeral 0 returns a nul l val ue and can be used to cancel  a s h i fted key scan shoul d s h i ft 
be pressed i n  error . 

Two fi nger typi sts shou l d be aware that ho l d i ng s h i ft down wh i l st pres s i ng another key wi l l  
return i ts norma 1 functi on .  The program as presented resi des at 7E50 to 7FEF , the entry poi nt 
i s  7E50 . Memory shou l d  be protected at 32335 . 

The program can be consi dered as 3 b l ocks  and rel i es on the fact that each time BAS I C  scans 
the keyboard , it jumps to an address  i n  reserved RAM ( 401 6H ) before the i nterpreter processes 
the pressed key .  By pl ac i ng a j ump to b l ock l .  at 40 1 6H ,  i t  i s  pos s i b l e to modi fy the val ue 
of the pressed key before it i s  pas sed to the i nterpreter for proces s i ng .  

BLOCK l .  Li nes 500-650 . 
B l ock l s i mp l y  l ooks  to see i f  the s h i ft key has been pressed . Thi s i s  done by cal l i ng the 
keyboard swi tch matri x at 3880H . ( The A regi ster wi l l  contai n 01 H if t he SHIFT key h as been 
pressed i n  that scan ) . 
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If the SHI FT key has been pres sed the j ump addres s  at 401 6H i s  a l tered , forc i ng a j ump to bl ock 
2 i n  each subsequent scan . 

BLOCK 2 .  L i nes 660-91 0 
B l ock 2 knows SHIFT has been pressed , so i t  wai ts  to c apture the next key pressed . Thi s  i s  
done by cal l i ng 03E3H each scan . ( The A regi st er wi l l  return wi th  the ASC I I val ue of any key 
pre ssed duri ng that scan ) . 

As a check agai nst a two handed typi st  pres s i ng both SH I FT and a 1 etter together , the contents 
of the A regi ster are masked so that val ues l es s  than 2CH ( comma ) and greater than 5AH ( capi tal  
Z)  are returned unal tered . 

Once a key wi thi n  the des i red range has been detected , the addres s  at 401 6H i s  al tered yet agai n 
to poi nt to B l ock 3 .  

Before control i s  returned though, the ASC I I  val ue of the key j ust pres sed i s  u sed t o  access 
an addres s  tab 1 e and poi nt to the c haracter , or group of characters , that i s  to rep 1 ace the 
pre ssed key .  Thi s addres s  i s  saved i n  a s peci a 1 address buffer . The contents of A are zeroed 
then control i s  returned to BAS I C .  

BLOCK 3 .  L i nes 920 - 1 050 

B l oc k  3 i s  the wri te b 1 ock . It ca 1 1  s 03E3H and then loads the A regi ster wi th the rep 1 acement 
_ch aracter , poi nted to by the address buffer . It then i ncrements the addres s  buffer to poi nt 

� to the next character and returns to BAS I C . 

Thi s  routi ne i s  repeated over and over unti l a byte i s  di scovered wh i ch has bi t 7 set . B i t  
7 i s  not used for ASC I I  characters and s o  makes a conveni ent end o f  t ext marker . 

Once detected , the character i s  restored to i t s  correct val ue by resetti ng bi t 7 ,  and the addres s  
a t  401 6H i s  changed for the l ast  t i me t o  poi nt agai n to t h e  i ni ti al scan routi ne i n  B l ock 1 .  

That comp 1 etes the substi tut i on phase and the computer wi 1 1  operate i n  a norma 1 fas h i on unti l 
the next s h i ft key i s  detected . Because us i ng a styl u s  to press  the keys tended to cause a 
l ot of key repeats , we fel t  i t  necess ary to s l ow the keyscan rate down and chose to use  an adap­
t ati on of the Keyboard B l eeper by C . E .  Kendal l ( Mi cro-80 Nov. 80 ) as thi s had the added advantage 
of gi vi ng an audi bl e i nd i c ati on of whi ch key was pres sed . 

* * * * *  SH I FT LOCK * * * * *  
A PROGRAM TO ENABLE A D I SABLED PERSON T O  ENTER SH I FTED LET TERS 
( C )  F. ELLETT PALM BEACH � QLD . 1 / 8 / 1 98 1  

TO USE : P RESS AND RELEASE THE SH I FT KEY 
THE NE X T  KEY PRESSED W I LL ASSUME I TS SH I FTED VALUE 

KEYBOARD THEN RETURNS TO I TS N ORMAL MODE 
SH I F TED ALPH ABET LETTERS W I LL G I VE FULL KEY WORDS AS BELOW : 

A= ASC B= CLS C =  CSAVE " A "  D =  DATA 

E= ELSE F= FOR I = 1 TO G= GOTO H= GOSUB 

I= I NPUT J =  I I � I I  K= H <$= I NKEY$ I F  I K$= " " THEN 
L= LEN M= M I D$ (  N= NE X T  0= POKE 
P= PEEK < Q= CHR$ ( R= RETURN S =  STR I NG$ ( 
T= THEN U= OUT254 � 255 V= VAL < W= STR$ ( 
X= R I GHT$ ( Y= RND < Z= LEFT$ ( 0= NULL 

READY 

3COO 00 1 00 

3COO 2A 0 0 1 1 0 
3C40 0 0 1 20 

3COOH 
� * * * * *  SH I FT LOCK * * * * * �  

3C40H 
3C40 4 1  0 0 1 30 

ORG 
DEFM 
ORG 
DEFM � A  PROGRAM TO ENABLE A D I SABLED PERSON TO EN 

TER SH I FTED LETTERS � 
3C80 
3C80 28 
3CCO 
3CCO 54 
3DOO 
3DOO 54 
D VALUE � 
3D40 

00 1 40 
0 0 1 50 
00 1 60 
00 1 70 
00 1 80 
00 1 90 

00200 
3D40 4B 002 1 0  
3D80 00220 
3D80 53 00230 

WORDS AS BELOW : - �  
3D CO 
3DCO 4 1  

D= DATA � 

00240 
00250 

ORG 
DEFM 
ORG 
DEFM 

ORG 
D EF M  

O R G  
DEFM 
ORG 
DEFM 

ORG 
DEFM 

3C80H 
� ( C )  F. ELLETT PALM BEACH � QLD . 1 / 8 / 1 98 1 � 
3CCOH 

� TO USE � P RESS AND RELEASE THE S H I FT KEY � 
3DOOH 
� THE NE X T  KEY PRESSED W I LL ASSUME I TS SH I FTE 

3D40H 
� KEYBOARD THEN RETURNS TO I TS NORMAL MODE � 

3D80H 

� sH I FTED ALPHABET LETTERS W I LL G I VE FUL L KEY 

3DCOH 
� A= ASC B =  CLS C= CSAVE " A "  
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3EOO 
3EOO 45 

H= Gosua � 
3E40 

00260 
00270 

00280 
3E40 49 00290 
$ I F  I K$= " " THEN � 
3E80 00300 
3E80 4C 003 1 0  

0 =  POKE � 
3ECO 00320 
3ECO 50 00330 

S= STR I NG$ ( � 
3FOO 00340 
3FOO 54 

W= STR$ < � 
3F40 

3F40 58 
0= NULL 

4020 
4020 803F 
7E50 
7E50 E5 
7E5 1 2 1 657E 
7E54 22 1 640 
7E57 2 1 077F 
7E5A 22057F 
7E5D 3EFF 
7E5F D3FE 
7E6 1 E 1  
7E62 C3CC06 
7E65 CDE303 
7E68 F5 

7E69 3A8038 
7E6C FEOO 
7E6E 2007 
7E70 F 1  
7E7 1 FEOO 

C4C27F 
C9 
E5 
2 1 847E 
22 1 640 
E 1  
F 1  

CDC87F 
C9 
CDE303 
FEOO 
ca 
E5 
FE2C 
3845 
FE5A 
304 1 
DDE5 

00350 

00360 
00370 

00380 
00390 
00400 
004 1 0  I N I T  
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
00500 START 
005 1 0  

00520 
00530 
00540 
00550 
00560 
00570 
00580 
00590 NE X TKY 
00600 
006 1 0  
00620 
00630 
00640 
00650 
00660 
00670 
00680 
00690 
00700 
007 1 0  
00720 
00730 
00740 

WA I T  

7E73 
7E76 
7E77 
7E78 
7E7B 
7E7E 
7E7F 

7E80 
7E83 
7E84 
7E87 
7E89 
7E8A 
7E8B 
7E8D 
7E8F 
7E9 1 
7E93 
7E95 
7E99 
7E9C 
7E9F 

DD2 1 AA7E 00750 
329E7E 00760 
DD7EOO 00770 F I NDAD 
2A057F 

7EA2 85 
7EA3 6F 
7EA4 300 1 
7EA6 24 
7EA7 2B 
7EA8 22057F 

7EAB 2 1 B97E 
7EAE 22 1 640 
7EB 1 AF 
7EB2 DDE 1 
7EB4 E 1  
7EB5 CDCE7F 
7EB8 C9 
7EB9 E5 
7EBA 2A057F 
7EBD 23 
7EBE 22057F 
7EC 1 7E 
7EC2 CB7F 

00780 
00790 
00800 
008 1 0  
00820 
00830 NOCAR 
00840 

00850 
00860 
00870 
00880 
00890 
00900 
009 1 0  
00920 WR I TE 
00930 
00940 
00950 
00960 
00970 

ORG 
DEFM 

ORG 
DEFM 

ORG 
DEFM 

ORG 
DEFM 

ORG 
DEFM 

ORG 
DEFM 

ORG 
DEFW 
ORG 
PUSH 
LD 
LD 
LD 
LD 
LD 
OUT 
POP 
.JP 
CALL 
PUSH 
LD 
CP 
.JR 
POP 
CP 
CALL 
RET 
PUSH 
LD 
LD 
POP 
POP 
CALL 
RET 
CALL 
CP 
RET 
PUSH 
CP 
.JR 
CP 
.JR 
PUSH 
LD 
LD 
LD 
LD 
ADD 
LD 
J R  
I NC 
DEC 
LD 

LD 
LD 
X OR 
POP 
POP 
CALL 
RET 
PUSH 
LD 
I NC 
LD 
LD 
B I T  

M I CR0-80 

3EOOH 
� E= ELSE 

3E40H 
' I = I NPUT 

3E80H 
' L= LEN 

3ECOH 
� P= PEEK < 

3FOOH 
� T= THEN 

3F40H 
' X= R I GHT$ ( 

4020H 
3F80H 
7E50H 
HL 
HL , START 
( 40 1 6H > , HL 
HL , WORDT 
( STORE 1 >  , HL 
A , OFFH 
< 254 > , A 
HL 
06CCH 
03E3H 
AF 

A, ( 3880H ) 
00 
N Z , NEX TKY 
AF 
00 
N Z !I SOUND 1 

HL 
HL , WA I T  
( 40 1 6H > , HL 
HL 
AF 
SOUND2 

03E3H 
00 
z 
HL 
2CH 
C , GOBACK 
5AH 
NC , GOBACK 
I X  
I X , TABLE-2CH 
< F I NDAD+2 > , A  

A ,  < I  X +OO ) 
HL , < STORE ! )  

L . A 
NC , NOCAR 
H 
HL 
( STORE 1 > , HL 
HL , WR I TE 
< 40 1 6H > , HL 

A 
I X  
HL 
SOUND3 

HL 
HL , < STORE ! )  
HL 
< STORE 1 ) � HL 

PAGE 3 1  

F =  FOR I = 1 TO G= GOTO 

.J =  8 1  II 
' 

M= M I D$ ( 

Q= CHR$ ( 

U= OUT254 , 255 

Y= RND < 

K= I K$= I NKEY 

N= NEXT 

R= RETURN 

V= VAL < 

Z= LEFT$ ( 

; START WORD TABLE 
; SAVE ADDRESS 
; SET SYSTEM 80 
; SECOND CASSETTE I SOUND 

; SAVE I T  FOR A SEC 
; WH I LE CHECK IF SH I FT 
; PRESSED 
; .JUMP TO IT I F  I T  I S  
; NOT FOR US 

; ORD I NARY KEY PRESSED 
; SEND I T  BACK 

; SET WA I T  LOOP 

; SH I FT KEY PRESSED 

; LOOK FOR OUR KEY 

; I S I T  LESS THAN , 
; GO BACK I F  LESS 

; I S I T  GREATER THAN Z 
; THEN GO BACK 

; PO I NT I X  TO TABLE 
; SET I X  TO CORRECT BYTE 

; START OF WORD TABLE 
; ADD TABLE D I SPLACEMENT 
; TO WORD T ABLE PO I NTER 

; BUMP I T  I F  CARRY 
; CORRECT PO I NTER 
; SAVE WORD ADDRESS 
; SET WR I TE LOOP 

; NULL UNWANTED CHARACTER 

; A  SH I FTED KEY PRESSED 

; START WORD ADDRESS 

PO I NT TO NE X T  LETTER 
SEND HER OFF 
I S  I T  LAST CHARACTER? 
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7EC4 280E 
7EC6 CBBF 
7EC8 2 1 077F 
7ECB 22057F 
7ECE 2 1 657E 
7ED 1 22 1 640 
7ED4 E l  
7ED5 C9 

7ED6 00 
7ED7 0 1  
7ED8 02 
7ED9 0 �3 
7EDA OF 
7 EDB 04 
7EDC 0 5  
7EDD 0 6  
7EDE 0 7  
7EDF 08 
7EEO 0 9  
7EE 1 O A  

7 E E 2  OB 
7EE3 OC 
7EE4 OD 
7EE5 OE 
7EE6 0 0  
7EE7 0 1  
7EE8 02 
7EE9 03 
7EEA 04 
7EEB 1 0  
7EEC 1 4  
7EED 1 8  
7EEE 20 
7EEF 24 
7EFO 29 
7EF 1 36 
7EF2 �5B 
7EF3 4 1  
7EF4 4 7  
7 E F 5  4 A  
7 E F 6  6 5  
7EF 7 69 
7EF8 6E 
7EF9 73 
7EFA 78 
7EFB 7D 
?EFC 82 
7EFD 89 
7EFE 9 1  
7EFF 9 6  
7FOO A l  
7F0 1 A5 

7F02 AA 
7F03 B 1  
7F.(l4 B5 
7F05 0000 

7F07 BC 
7F08 BD 
7F09 BE 
7FOA B F  
? F OB 
7FOC 
7FOD 

A 1  
A'"? ,£.. 
A3 

7FtJE A4 
7FOF A5 
7F 1 0  A6 
7F 1 1 A? 
7F 1 2  A8 
7F 1 3  A9 
7F 1 4  AA 
7F 1 5  AB 
7F 1 6  80 
7F 1 7  4 1  

7F 1 A  A8 

J R  
F.:ES 
LD 
LD 
LD 
LD 

M ICR0-80 

Z ;; GOBAC!< 
? , A 
HL , WORDT 

00980 
00990 
0 1 000 
0 1 0 1 0  
0 1 020 
0 1 030 
0 1 040 
0 1 050 
0 1 0b0 

0 1 070 
0 1 080 
0 1 090 
0 1 1 00 
0 1 1 1 0 

GOBAC�< POP 

< STORE 1 ) � HL 
HL � START 
( 4 0 1 6H ) � HL 

H L  
RET 

; TABLE STARTS HERE 
TABLE DEFB 00 

0 1 1 20 
0 1 1 30 
0 1 1 40 
0 1 1 50 
0 1 1 b0 
0 1 1 70 
0 1 1 80 
0 1 1 90 
0 1 200 
0 1 2 1 0  
0 1 220 
0 1 230 
0 1 240 
0 1 250 
0 1 2b0 
0 1 270 
0 1 280 
0 1 290 
0 1 300 
0 1 3 1 0  
0 1 320 
0 1 330 
0 1 340 
0 1 350 
!) 1 31::_.(1 

0 1 370 
0 1 380 
0 1 390 
0 1 400 
0 1 4 1 0  
0 1 4 20 
0 1 4 30 
0 1 440 
0 1 450 
0 1 460 
0 1 470 
0 1 480 
0 1 490 
t) 1 5()(} 
0 1 5 1 0  
(l 1 52(; 
0 1 53 0  

(l 1 54 t) STORE 1 
0 1 550 � WORD 
!) 1 5-t::.(l WOF�DT 
(; 1 57t) W T 1 

() 1 58(> WT2 

c) 1 59(l w-r� 

(1 1 6 1  (; WT5 

0 1 t:.2 0  W T6 
0 1. 630 WT7 
0 1 t:. 40 W T8 

0 1 650 W T9 

0 1 660 W T 1 0  
0 1 670 W T 1 1 
0 1 680 WT 1 2  
0 1 690 W T 1 3  

C) 1 7C>(l WT 1 4  
0 1 7 1 0  WTO 
(; 1 72{) A i  
(1 1 "73() 

DEFB W T 1 -WORDT 
DEFB WT2-WORDT 

DEFB W T3-WORDT 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 

DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 

DEFW 

WTO-WORDT 
WT4-WORDT 
WT5-WORDT 
W T 6 --WORDT 
WT 7-WORDT 
W T8-WORDT 
WT9 -WORDT 

W T 1 0-WORDT 
WT 1 1 --WORDT 
W T 1 2-WORDT 
W T 1 3-WORDT 
W T 1 4-WORDT 
0 0  
W T 1 -WORDT 
W T 2-WORDT 
W T3-WORDT 
WT4-WORDT 
A 1 -WORDT 
B 1 -WOR D T  
C i - WORDT 
D 1 - WORDT 
E 1 --WORDT 
F 1 -WORDT 
6 1 -WORDT 
H 1 -WORDT 
I 1 -WORDT 
J 1 -WORDT 
V 1 --WORDT 
L 1 --WORDT 
M 1 - WORDT 
N 1 - WORDT 
0 1 - WORDT 
P 1 -WORIH 
Q 1 -WORDT 
R l -WORDT 
S 1 -WORDT 
T 1 -WORDT 
U 1 -WORDT 
\./ 1 -WORDT 
W i -WORDT 
X 1 -WORDT 

Z 1 -WOR D T  

T A B L E  S T A R T S  HERE 

DEFB 3CH+8�)H 

DEFB 3DH+80H :; -
D E F B  

DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 

L>E F B  
DEFB 
DEFM 
DEFB 

3EH+80H 

3 F H + 8t)H 

2 1. H+ 80H � I 
22H+8(l H  � . .  

2 3 H + 8(lH � # 
24H+80H ; s  
25H+80H 

26H+80H � �-: 
27H+8(1H � :7' 
28H+ 80H � ( 
2 9 H+ 8�)H � }  
2AH +BOH ; :t:  

2BH+80H :; +  

SOH 
;: Asc =-
OA8H 

PAGE 32 

; CARRY ON IF NOT 
; TOGGLE BYTE I F  LAST ONE 
; RESTORE ADDRESS 

; RESET KEYBOARD J UMP 
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7F 1 B  4 3  0 1 74 0  B 1  DEFM ' CLS ' 

7F 1 E  AO 0 1 750 DEFB OAOH 

7F 1 F  4:.::; 0 1 760 f� 1 � ... DEFM ' CSAVE " A '  

?F26 A2 0 1 770 DEFB OA2H 

7F27 44 {) 1 78(; D 1  DEFM ' DAT ' 

7F2A C 1  0 1 790 DEFB OC 1 H  
7F2B 45 0 1 800 E 1  DEFM ' EL SE ' 

7F2F AO 0 1 8 1 0  DEFB OAOH 

7F30 46 0 1 82 0  F l  DEFM ' FOR I 1 TO ' 
7F3C AO 0 1 830 DEFB OAOH 

7F3D 47 0 1 840 8 1  DEFM ' GOTO ' 
7F4 1 AO 0 1 850 DEFB OAOH 
7F42 47 0 1 860 H i  DEFM ' GOSUB ' 
7F47 AO 0 1 870 DEFB OAOH 
7F48 49 0 1 880 I 1  DEFM ' I NPUT ' 
7F4D AO 0 1 890 DEFB OAOH 
7F4E 22 0 1 900 J 1  DEFM , " , "' 
7F50 A2 0 1 9 1 0  DEFB OA2H 
7F5 1 49 0 1 920 1< 1  DEFM ' I ��$= I N!<EY$ : I F  I !<$= " "  THEN ' 
7F6B AO 0 1 930 DEFB OAOH 
7F6C 4C 0 1 940 L 1  DEFM ' LEN ' 
7F6F A8 0 1 950 DEFB OA8H 
7F70 4D 0 1 960 M 1  DEFM ' M I D$ '  
7F74 A8 0 1 970 DEFB OA8H 
7F75 4E 0 1 980 N 1  DEFM ' NE X T '  
7F79 AO 0 1 990 DEFB OAOH 
7F7A 50 02000 0 1  DEFM ' POKE ' 
7F7E AO 020 1 0  DEFB OAOH 
7F7F 50 02020 P 1  DEFM ' PEEK ' 
7F83 A8 0 2030 DEFB OA8H 
7FS4 43 02040 Q 1  DEFM ' CHR$ ' 
7F8S AS 02050 DEFB OASH 
7FS9 52 02060 R 1  DEFM ' RETUR N ' 
7FSF AO 02070 DEFB OAOH 
7F90 53 02080 S 1  DEFM ' ST R I NG$ ' 
7F97 A8 02090 DEFB OASH 
7F98 54 02 1 00 T l  DEFM ' THEN ' 
7F9C AO 02 1 1 0 DEFB OAOH 
7F9D 4F 02 1 20 U 1  DEFM ' OU T254 ;� 255 ' 
7FA7 AO 02 1 30 DEFB OAOH 
7FAS 56 02 1 40 V 1  DEFM ' VAL ' 
7FAB AS 0 2 1 50 DEFB O AS H  
7FAC 53 02 1 60 W 1  DEFM ' STR$ ' 
7FBO A8 02 1 70 DEFB OASH 
7FB 1 52 0 2 1 80 X 1  DEFM ' R I GHT$ ' 
7FB7 AS 0 2 1 90 DEFB OA8H 
7FB8 52 02200 Y 1  DEFM ' RN D ' 
7FBB AS 022 1 0  DEFB OASH 
7FBC 4C 02220 Z 1  DEFM ' LEFT$ ' 
7FC 1 A8 02230 DEFB OA8H 
7FC2 E5 02240 SOUND ! PUSH HL 
7FC3 2 1 6030 02250 L D  H L � 3060H 
7FC6 1 80A 02260 J R  SOUND4 
7FC8 E5 02270 SOUND2 PUSH HL 
7FC9 2 1 8030 022SO LD H L , 3080H 
?FCC 1 804 02290 JR SOUND4 
7FCE E5 02300 SOUND3 PUSH H L  
7FCF 2 1 9030 023 1 0  LD H L � 3090H 
7FD2 F5 02320 SOUND4 PUSH AF 
7FD3 C5 02330 PUSH BC 
7FD4 4C 02340 LD C , H  
7FD5 45 02350 SOUND5 LD B � L 
7FD6 3E05 02360 LD A ; 05 
7FD8 D3FF 02370 OUT < OFFH > !I A  
?FDA 1 0FE 02380 LOOP ! D J N Z  LOOP ! 
7FDC 45 02390 L D  B , L 
7FDD 3E06 02400 LD A � 06 
7FDF D3FF 024 1 0  OUT < OFFH > � A  
7FE 1 1 0FE 02420 LOOP2 D J N Z  LOOP2 
7FE3 O D  02430 DEC c 
7FE4 20EF 02440 J R  N Z , SOUND5 
7FE6 C 1  02450 POP BC 
7FE7 F 1  02460 POP AF 
7FE8 E 1  02470 POP HL 
7FE9 C9 02480 RET 
7E50 02490 END I N I T  
00000 TOTAL ERRORS 
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***** MORSE CODE DECODER L2/4K 

PAGE 34 

by R .  Edwards ***** 

Thi s program a 11 ows you to enter a seri es of dots and das hes representi ng morse code characters . 
I t  then tran s l ates those ch aracters i nto the l etters of the al phabet they represent . 

The program works  by convert i ng an i nputted stri ng of dot s ,  dashes and spaces i nto a dec i mal 
number by segments ( each morse code l etter ) through a type of " bi nary" system . 

Fi rstly a substri ng i s  taken between spaces , whi ch i s  a morse code l etter , the dots are equi val ent 
to a 0 and dashes to a 1 .  Then thi s number i s  equated by rai s i ng 2 to thi s number pl us i ts 
posi t i on from the ri ght so that " . "  1 ,  " - " = 2, " . .  " = 3 ( l eft dot = 2 ,  ri ght dot = 1 ) ,  
. .  _ _  .. = 6, ( l eft dash = 4 ,  ri ght dash = 2 ) . Th i s  i s  more compl i cated than a s i mp l e bi nary conversi on 
but was necessary to avoi d di s i mi l ar l etter bei ng confused . 

Li ne 1 70 fi nds each space . 
Li ne 1 80 keeps track of the fi rst and second s pace and i f  one fol l ows another a s pace i s  1 eft 

on the screen ( new word ) . 
L i ne 1 90 defi nes some vari abl es and the substri ng C$ ( the l etter ) and wi th l i ne 200 steps through 

the stri ng and does the abovement i oned convers i on .  
Li ne 200 as above , then does a fi rst check for the val i d i ty of i nput . 
L i ne 2 1 0  i s  the second val i di ty check i f  i nput i s  i nvol ved a branch to l i ne 240 i s  made . 
Li ne 220 pri nts the cal cul ated ch aracter . 
Li ne 230 checks for end of stri ng , i f  so , · awai ts  for a restart . 
L i ne 240 i s  the branch when an error h as been made , whi ch requests a correcti on to be made . 
L i ne s  250-320 i s  the i nput/correcti ng subrouti ne .  I f  requested to correct i nput i t  wi l l  not 

a 1 1  ow you to a 1 ter any part of the stri ng that has a 1 ready been c a  1 cu 1 a ted . Thi s 
subrouti ne may be used ( wi th  mi nor al terat i ons ) i n  other programs . 

20 CLS : CLEAR 1 000 : D I MA$ C 1 20 ) : FOR I = 1 T028 : READA$ ( I > : NE X T : FOR I = 1 T0 1 8  
: READX , AS < X > : NE X T  

3 0  DATAE � T , I , A , N , M , S , U , R , W � D , K , G , O , H , V , F , , L , , P , J , B , X , C , Y , Z , Q  

40 DATA 1 20 , , 3 1 , 5 , 32 , 4 , 34 , 3 , 38 , 2 , 46 , 1 , 47 , 6 , 48 , = , 49 , / , 55 , 7 , 59 , 8 , 6 1  

, 9 , 62 , 0 , 75 , ? , 84 , R , 1 05 , ; , 1 1 4 , " , " , 1 1 9 , " : " 
50 PR I NTTAB ( 1 5 > " MORSE CODE DECODER I NSTRUCT I ONS 
" TAB ( 1 5 ) " -----------------·-------------------

TH I S  PROGRAM USES A S I MPLE L I NE ED I TOR FOR THE I NPUT AND 
CORRECT I ON OF THE CODED MESSAGE . A GRAPH I C  BLOCK W I LL FLASH " 
60 PR I NT " OVER THE SPACE OR CHARACTER , WH I CH CAN BE CHANGED BY TY 
P I NG 
OVER I T .  THE < AND > KEYS < , � . > CAN BE USED TO MOVE THE CURSOR , 
SH I FT < W I LL DELETE THE CURRENT CHARACTER , AND SH I FT > W I LL 
I NSERT A SPACE . H I T  ENTER TO RUN . " 
70 PR I NT "  
FOR THE I NPUT O F  MORSE CODE , TYPE THE K CHARACTER FOR DOTS AND 
THE L CHARACTER FOR DASHES . I NSERT A SPACE BETWEEN EACH LETTER , 
AND TWO SPACES BETWEEN EACH WORD . " : GOT0 1 50 
80 CLS :: PS=- 1 :: P2= 1 :: P 1 = 1 :: P= 1 : A$= " " :: J =O : L= 1 : GOSUB 1 70 
90 J =J + 1 :: I FM I D$ C AS , J , l > < > " " THEN90 
1 00 P 1 =P2 : P2=J + 1 : I FP 1 + 1 =P2THENC= 1 20 : GOT0 1 40 
1 1 0 C=O : L=P2-P 1 - 1 : C$=M I D$ C AS , P 1 , L > : FOR I = 1 TOL : X= 1 : I FM I D$ C C$ , I , 1 > =  
" . " THEN X =O 
1 20 C=C+2 [ ( X +L- I > : NE XT :: I FC< OORC > 1 1 9GOT0 1 60 
1 30 I FA$ C C ) = " " GOT0 1 60 
1 40 PS=PS+ 1 : PR I NT@PS , A$ C C > ; : X=PS- I NT < PS / 64 ) *64 : I F X >58PR I NT : PS=PS 

+64- X 
1 50 I FJ < LEN C A$ > THEN90ELSEPR I NT@960 , " PRESS ENTER TO CONT I NUE " ; :: I N 
PUTQ $ : GOT080 
1 60 PR I NT@960 , " ERROR - PLEASE CORRECT OR DELETE " ; :: P=P i :: L=LEN C A$ )  
: GOSUB 1 70 :: PR I NT@960 , CHR$ C 3 1 > ; : P2=P 1 : J=P 1 - 1 : GOT090 
1 70 C=255+P : PR I NT:.i>C , CHR$ C 1 43 > ; : FOR I = 1 T025 :: S$= I NKEY$ : I FS$= " " NE X T : 
PR I NT@C , M I D$ C AS , P , 1 ) ; ::  FOR I = 1  T025 : S$= I NKEY$ : I FS$= " " NE X T : GOT0 1 70 
1 80 PR I NT@C , M I D$ C AS , P , 1 > ; :: Q=ASC C S$ > :: I FQ=320RQ=750RQ=76THENQ=- 1 : G  
OT0200ELSE I FQ= 1 3RETURNELSE I FQ=44ANDP >P 1 THENP=P- 1 ELSE I FQ=46ANDP < L T  
HENP=P+ 1 ELSE I FQ=60ANDP< LTHENS$= " " : GOT02 1 0ELSE I FQ=62THENS$= " " +M I D  
$ ( A$ , P , 1 ) : GOT02 1 0  
1 90 GOT01 70 

200 I FS$= " K " THENS$= " . " ELSE I FS$= " L " THENS$=CHRS C 95 )  
2 1 0  A$=LEFT$ C A$ , P- 1 > +S$+M I D$ C A$ , P+ 1 , L-P+ 1 )  
220 L=LEN ( A$ ) : PR I NT@255+P , R I GHT$ ( A$ ,  L-P+ 1 > II II : I FL >250THENA$=LEFT 

$ ( A$ , 249 ) + "  " : P=P- 1 : GOT0220 
230 I FQ=- 1 THENP=P+ 1 : I FP >LEN C A$ ) THENA$=A$+ "  II 

240 GOT0 1 70 
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***** NEXT MONTH • s  I SSUE ***** 

Next month • s i s sue wi l l  contai n at l east the fol l owi ng programs p 1 us the u sua 1 features and 
arti c l es .  

** T I C  TAC TOE L I /4K ** 

Now thi s o l d fami l y  favouri te h as been 
wri tten to run i n  a Leve l 4K mac h i ne . 
P l ay aga i nst your l evel 1 mac h i ne,  compl ete 
wi th  a graph i c  p l ayi ng board . 

** ATTACK L I I / 1 6K ** 

Shoot down the i nvaders before they bomb 
you . A two p l ayer s pace game , compl ete 
wi th sound effects and real t i me acti on 
as you try to beat the i nvader and your 
opponent . 

** MULTI PLE  REGRESS ION L I I /4K ** 

Thi s i s  the thi rd program i n  the seri es 
of sci ent i fi c  programs . Thi s one re l ates 
a dependant vari abl e wi th  two other i ndependent 
vari abl es i n  respect to a s urface and i f  
any of that means anythi ng t o  you , then 
thi s program i s  j us t  for you . 

Q) +-' 
ctl 0 

0 co 
6 
0::: 
u 

� 
.!:: 
c 0 

·.;:::; 
ctl .!:::! 
:0 
:::l c.. 

> 
c: 0 
Q) +-' +-' Q) fJ) fJ) 
ctl 
(.) 

0 
� 
fJ) 
:0 
c 0 
c 0 

·.;:::; 
ctl .!:::! 
:0 
:::l c.. 

..c +-' 0 CIJ 

Q) 
E 
ctl 

z 

A 
i n  
or 
to 
and 

Th i s  

** TEXT TYPER L I I /1 6K ** 

s i mp l e  word processor program wri tten 
BAS I C  that l et s  you type i n  
wi thout justi fi cati on , save 
tape 
1 ots 

and 
more . 

l oad i t  back , edi t  

text 
your 
your 

** BAS I C  L I NE VAL I DATOR m/1 ** 

mac h i ne 1 anguage program res i des  

wi th 
text 
text 

i n  
an unused RAM area and when cal l ed i t  chec k s  
t hrough your program for any unreferenced 
l i ne numbers , reporti ng any errors that 
are found . 

** ATOMI C  TABLES L I I / l 6K ** 

Students studyi ng the subject of Atomi c 
tab l es and Atomi c numbers or anybody t h at 
i s  j ust  i nterested , wi l l  fi nd t h i s program 
very usefu l . Di d you know t h at there was 
an el ement c a l l ed TECHNETI UM? We d i dn • t  
unti l we ran thi s program ! 

Q) 
""C 0 (.) 
t; 0 c.. 

E 
e 
Cl 0 ,._ c. 
Q) 

..c +-' 
+-' 
ctl 

..c 
3: 
c 0 
fJ) Q) +-' 0 c 
fJ)' c 0 

·.;:::; 
(.) 
2 +-' fJ) c 
Q) +-' 
ctl 
:::l 
Ci Q) 

""C • 
ro ;:l  
> Q) 

Q. :!::' 
C. V"J  
:::l Q) 
fJ) 0 
:::l ""C 
0 .. � > 3: 
� _g  +- -c  
� � 
:::l fJ) fJ) Q) c 0 UJ -c  

E Q) +-' fJ) 
> fJ) 

0 
u.. 

-� 
Q) 
> 0 a. 
-� 
> 
ctl 
E 

� c 
:.c +-' 
:::l 0 > 
+-' 
ctl 

..c +-' 
fJ) +-' c Q) 
E Q) 
6 a. 
-� 
0 
fJ) Q) 
Cl c 
ctl 

..c 
(.) Q) 

..c 
1-

0 
fJ) c. 
E 
ctl +-' fJ) 
Q) fJ) 0 

<:i c Q) 
""C c 
ctl 

""C • 
w -e  +-' Q) fJ) c Q) ,._ Cl :::l Cl +-' :::l Q) fJ) ,._ 
Q) � ,._ fJ) ctl ·-
fJ) ""C 
Cl '"­
ctl 0 

.0 Q) ctl +-' ""0 +­
ctl Q) c. � 
I � ,._ > :::l - 0 � > 

:::l +-' (.) c Q) ctl 

: 3: 
Cl :::l 
ctl 0 � > � :t:  c. Q) Q) Cl 
fJ) ctl ro +­
w fJ) - 0 o... c. 
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***** CASSETTE ED I T I ON I NDEX ***** 

The cassette edi t i on of M I CR0-80 contai n s  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 
compat i b l e wi th the System 80 . Al l programs are recorded twi ce i n  s ucces s i on .  Note , System 
80 computers have h ad di fferent tape-counters fi tted at d i fferent t i me s . The approxi mate start 
pos i t i on s  shown are correct for the very ear l y  System 80 wi thout the vol ume control or l evel 
meter . They are probab l y  i ncorrect for 1 ater mach i nes . The rates for a cassette s ubscri pti on 
are pri nted on the i ns i de front cover of each i s sue of the magazi ne .  

The d i s k  edi t i on contai ns  a l l those programs whi ch can be executed from dis k ,  i nc l udi ng Level 
I programs . Level I di s k  are s aved i n  the NE\�DOS format . Level programs 
I /Cf>10 uti 1 i ty supp 1 i ed \'li t h  NEWDOS + or NEWDOS 80 vers i on 1 • 0 to run t hem . 

U sers requi re the 

S I DE ONE 

MORSE DECODER 
I I  

POKER 
I I  

PUT COMMAND 
I I  
I I  
II 

SHIFT LOCK 
II 

n 

S I DE TWO 

SHORTEN 
I I  

I I  

)> 
0 
0 
::0 
m 
CJ) 
CJ) 

z 
)> 
s: 
m 

OJ 
Q.l 
:::J 
7\ 
C"l 
Q.l 
a. 

)> 
C"l 
C"l 
0 
c: 
:::J '"* 
z 
c: 

m 3 
X c::r 
::::' � 

m 
:::J 
0. 

TYPE --

L I I /4K 
I I  

L I I / 1 6K 
II 

EDTAS�1 
II 

SYSTEM 
II 

EDTASM 

SYSTEM 

EDTASM 

SYSTH1 

0 
(") 
::J" 
C1) 

.0 
c: 
C1) 

0 
c:o 
Q.l 
:::J 
7\ 
C"l 
Q.l 
a. 

0 
s: 
0 
:::J 
C1) 

'< 
0 
a. 
� 

d 
� 
r-

rr, 
<: 
C) 
r-
0 
C/) 

2j 
� 
:i 
0 
::x;, 
t::J 
rr, 
::x;, 

I .  D .  

M 
II 

p 
II 

PUT 
I I  
I I  
II 

SHI FTL 

I I  

SHORTN 
I I  
I I  

D I SK F I LESPEC 

�10RSE/BAS 
I I  

POKER/BAS 
I I  

PUT/EDT 
I I  

PUT/CMD 

SH I FTL/EDT 
II 

SH I FTL/CMD 

SHORTEN/EDT 
II 

SHORTEN/CMD 
II 

0 
m 
CJ) 
(") 
::0 -
'"C 
-t 

0 
z 

"'0 
::0 

(") 
m 

APPROX . 
CTR-41 

1 5  
37 

60 
1 1 8  

1 73 
1 88 
200 
205 

2 1 0  
255 
296 
31 0 

1 5  
38 
62 
70 

-t VI ::J" C1) 
C1) C1) 

s: :::J 
(/) 

(") c.: 
::0 C1) 
0 
Co 0 

(") 
::0 
0 
Co 
0 

START POS I T I ON 
CTR-80 

1 0  
25 

40 
80 

1 1 7  
·1 27 
1 36 
1 39 

1 42 
1 72 
200 
209 

1 0  
26 
42 
47 

C"l ....... 
5l I\.) I\.) 
� 3 3 
� g  g 
� g.  g. -· "'  (/) 
�. c: c: 
0 c::r c::r 
:::J Q Q 

-o· -o· '"* '"* 
o· o ·  
:::J :::J 
'"* '"* 
0 0 

s: s: 
(") (") 
::0 ::0 
0 0 
Co Co _o 0 
'0 
c: (/) 
'"* 
::J" 
C1) 

SYSTH1-80 

1 0  
26 

42 
84 

1 23 
1 34 
1 43 
1 46 

1 50 
1 80 
2 1 0  
220 

1 0  
27 
44 
50 



A SPECIAL OFFER ! 
TO 

SU BSC RI B E RS O F  

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

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

H A R DWA R E  AN D SO FTWA R E  A T  

GREAT DISCOUNT PRICES ! ! ! 
H OW TO ORDER -

1 .  S E L E CT I TEMS F ROM 1 98 0  TAN D Y  C ATA LOG U E  
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by Edwin Paay 

Publ ished by M I CR0-80 PROD UCTS 

Written by Eddy Paay, t h e  LEVEL I I R 0 M R E F E R E N C E  M A N U A L  is t h e  most 
com plete ex p lanat i o n  of the Level I I  BASIC i n terpreter ever p u b l ished . 

Part 1 l ists al l the useful and usable R 0 M routi nes, describes their  funct ion s 
explains how to use them i n your own mach i ne lang uage programs a n d  notes t he 
effect of each o n  t h e  various Z 80 registers. 

Part 1 also detai l s the contents of system R A M  and shows you how to i n tercept 
BASIC rout i nes as they pass through system R A M . With t h i s  knowled g,e , you can 
add your own co m mands to BASIC,  for i n stance , o r  pos it i o n  BASIC programs i n  
h i g h  memory-the o n l y  rest riction is your own i m ag i n at i on ! 

Part 2 g ives deta i led explanat i o n s  of the processes used for arith met i cal 
cal c u l at i o n s, log ic al o pe rat i o n s , data movem ents , etc . I t  also descri bes the vari o u s  
formats used for BASIC,  SYSTEM and E D I TO R/ASS E M B L E R  tap es. Each sect i o n  
i s i l l ust rated by sam p le programs which show you how you can use the R 0 M 
routin es to speed u p  your mach i ne lang uage p rogram s and red uce t h e  arnount of 
code you need to wri te . 

• 

The LEVEL I I  R O M  R E F E R E N C E  M J\ N U A L  i s  i ntended to be used by mach i ne 
lang u ag e  programm ers. I t  ass u m es a basic u n derst a n d i n g  of t h e  Z 80 i n struct ion 
set and some experience of . Asse m b �y Language p rog ra m m i n g . But BAS I C  
program mers too w i l l  benefit from read i ng i t. They w i l l  gair) a much better i n si g h t  
i nto the f u n ct i o n i n g  of the i nte rpreter w h i c h  s h o u l d  help them to write faste r. more 
concise BAS I C  programs . 

· 
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