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***** EDITORIAL ***** 

Stories coming out of the U.S.A. suggest that the Model I TRS-80 is far from dead there, despite 
being withdrawn from the market on 31 December 1 ast because of excessive radio frequency inter­
ference. These machines are still manufactured and sold in Mexico and, reportedly, many thousands 
are finding their \'lay across the border into the lJ. S.. It is a 1 so reported that the second 
hand va 1 ue of a Mode 1 I exceeds it • s new va 1 ue and that anyone who advertises one is 1 ike ly 
to besieged by hopeful buyers. In this environment, one would expect the PMC-80 (System 80/Video 
Genie) to be faring particularly well. However, as a result of a court action taken several 
months ago by Tandy, we understand that PMC-so• s have been temporarily withdrawn from the U.S. 
market. 

In Europe and Australia this is not the case, of course, and this computer is proving to be 
very popular. The Dick Smith organisation is taking advantage of the huge range of TRS-80 add 
ons which is available. The colour upgrade kit which was mentioned by our U.K. correspondent 
last month is rumoured to be under evaluation, brought back to this country by no lesser a person 
that Dick Smith himse 1 f when he returned from a recent trip to the U.K.. As it stands, this 
kit is thought to be rather too difficult to fit to have wide appeal and the U.S. ERAM high 
resolution graphics module is also under consideration. Dick Smith Electronics already sells 
the Percom Doubler and no doubt is assessing other peripherals and modifications. 

For several months pas t, the glossy American computer mags have carried elaborate advertisements 
for a program produced in the U.K., called 11The Last One11• It is proudly proclaimed to be the 
1 ast computer program you will need to buy s i nee, with it you will be ab 1 e to write virtually 
any other program just by answering a few plain language questions (the suggested price of US$600 
would certainly make it rather unlikely that you could afford to buy any more programs for a 
while!). But, where was the program. No-one over here seemed to have seen it and foreign dealers 
did not seem to have it. Was it all an expensive spoof? \�e can now say emphatically, no. 
The program exists, at 1 east for some computers and is very, very good. \�e recently saw it 
in action on a TRS-80 Model II. It was being used to develop an elaborate mail list program 
and cut the programmer•s time by at least 70%. The BASIC code it produced was good, tightly 
packed, well commented and had exce 11 ent error handling routines bui 1 t in. We understand that 
a version for the TRS-80 Mode 1 I I I is 2 - 3 months away but that there are no p 1 ans to deve 1 op 
a Model I version, which is a pity. You must have a disk system to use 11The Last One... We 
1 oak forward to obtaining one ourse 1 ves for our Mode 1 II I as soon as they are avai 1 ab 1 e and 
will report more fully then. 

One of the more embarrassing aspects of Mi cro-80 has been the way in which our pub 1 i cation dates 
have fall en behind over the past twe 1 ve months or so. We reached the point where we were a 
full three months behind. Regular readers wi 11 have noticed we are catching up and we will 
be producing a magazine every three weeks unti 1 we are once again on target, early in 1982. 
At which point we wi 11 a 11 be much happier. The acce 1 era ted rate of progress has caught one 
or two of our authors a little unawares. Such is the case with the current series of constructional 
articles - Joysticks and Input/Output Ports for your •so. Part 3 of this series will appear 
in the next issue but you will not have too long to wait. One of the other casualties has been 
the Input/Output colomn which has been sparse of late. Many of our readers are receiving answers 
by mai 1 but, neverthe 1 ess this is an important aspect of our magazine. So, Input/Output will 
once again become a si gni fi cant and regular feature next issue and thereafter. You will have 
noticed that the pages given over to • 80 Users Groups and Reader Requests have not appeared 
in the 1 ast two issues. This is because the vast majority of our readers have subscriptions 
and it does seem a waste of valuable space to repeat the same (almost) information every month. 
Therefore, both features will appear every second or third issue (turn and turnabout). 

** DISK VERSION OF MICR0-80 ** 

Starting with this issue, the programs which appear in Micro-80 each month will be available 
on disk. Our index on page 36 now carries the Filespec of each program. The disks are recorded 
in 35 track single density format with their own operating system so will function in a single 
drive system. The cost of a twelve month magazine subscription plus disk is A$120, i.e. you 
will pay only $8 for a high quality disk complete with programs mailed to your address. Single 
issue disks may be purchased for $10 each. If you already have a magazine or cassette subscription, 
you may upgrade to a disk subscription by sending $8 (magazine subscribers) or $5 (cassette 
subscribers) for each month of your subscription remaining. For example, if you have already 
received five magazines from your twe 1 ve month subscription - send 7 x $8 = $56 to upgrade to 
the disk subscription for the remaining seven months. 

** ORCHESTRA 80 ** 

�Je have been so impressed by the quality of music generated by the software and hardware which 
comprise the Orchestra 80 package that we have recorded a sample tune on the end of the cassette 
this month so that cassette subscribers can hear for themse 1 ves. The music you wi 11 hear was 
not produced by an e 1 ectroni c organ, it was produced by a TRS-80 Mode 1 I equipped with Orchestra 
80. If you are not a cassette subscriber but would like to hear the music, send $2 for a cassette 
of sample tunes created by Orchestra 80. 

- 0000000000 -
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***** BETTER BAS I C  PROGRAMMI NG - PART 5 

** ASSEMBLY ** 

PREL IMINAR I ES . 

PAGE 3 

by Rod Stevenson ***** 

Perhaps a better ti t l e  woul d  be Assembly-Basi c ,  for thi s i s  what I do wi th my own assembly 
rout i nes - use them from a BASI C  program. Of course , I do i ni t i al l y  wri te and debug them i n  
assembly , usi ng the Microsoft Edi tor Assembl er Pl us .  When they are runn i ng t o  my sati sfacti on 
I convert them to BAS I C  and POKE statements for l oadi ng from the 11 host11 BASI C  program .  The 
actua 1 mechan i cs of thi s i s  that , havi ng assembl ed i nto memory usi ng the .. I M11 command of EDTASM+ 
whi ch retai ns the source-code for debuggi ng (yes , even Eddy ' s  don ' t  al ways run fi rst t i me ) , 
I return to BAS I C  and PEEK the l ocat i ons where the program resi des so I can wri te a DATA l i ne 
wi th these numbers for the BAS I C  whi ch i s  added l ater , i . e .  the PEEKed val ues are on the screen 
whi l e  typi ng i n  the DATA l i ne .  Yes , I know Eddy has a rout i ne t o  d o  thi s process automati cal ly , 
but I am not so sophi sti cated! ( Eddy i s  Edwi n Paay - one day we wi l l  prevai l upon h i m  to 
publi sh thi s routi ne for us - Ed . )  

Whi le on the subject of l ack of sophi sti cati on , I read i ly and openl y  admi t that my own l evel 
of assembly capabi 1 i ty i s  an i mmeasurab 1 e 1 eap be 1 ow that of Eddy Paay .  But I 1 i ke to excuse 
thi s as an advantage to you , our reader . Because Eddy fl uentl y  speaks Assemb l y ,  he has absol utely 
no i dea that anyone el se in  the wor l d  shou l d  have the s l i ghtest di ffi cul ty .  But we do . In  
fact , thi s arti cle fol lows the format set by our el ementary assembl y  group in  the Adel ai de Users ' 
Group . And perhaps here i s  the p 1 ace to offer a suggesti on to other groups - start your own 
elementary sessi ons . There ' s  no need to have a top-notch exper1 enced Assemb 1 eri st to conduct 
i t :  I run the Adel ai de Group ' s! I ndeed , we al l l earn from each other , and fi nd consi derabl e 
enjoyment doi ng so . Actual l y  the who 1 e thi ng about Assembl y  i s  to thi nk i n  the ri ght way -
the actual detai l ed facts ( i nstructi ons , etc . ) wi l l  come eas i l y  then . The same appl i es to BASI C  
and the who 1 e area o f  computi ng .  Shou 1 d any other group b e  i nterested , I w i  1 1  b e  pl eased t o  
pro vi  d e  further detai 1 s - for extended ramb 1 i ngs , send a cassette and you ' 1 1  b e  more l i kely 
to get full detai l s  than if  I have to wri te it  al l .  

I NTRODUCTION . 

As foreshadowed i n  the earl i er epi sodes , thi s i s  not i ntended to be a compl ete tutori al on Assemb l y .  
I expect that , by now, you wi l l  have taken my advi ce and obtai ned Bi l l  Barden ' s  11TRS-80 Assembl y  
Language Programmi ng .. . I al so expect that you wi l l  have read i t  and , hopefull y ,  have understood 
at least some of i t! I f  I am expecti ng too much al ready , I suggest you rush out to your l ocal 
Tandy store and get a copy . That whi ch fol l ows assumes that you are fami l i ar wi th at l east 
the fi rst three chapters . 

The other book suggested i s  1 1Z80 I nstruct i on Handbook .. from Scelbi Publi cati ons . use thi s 
book all the time as a reference , both to fi nd out i f  an appropri ate i nstruct i on exi sts and 
to get i ts exact syntax and ful l explanati on for comp 1 ete understandi ng of any s i de-effects . 
I f  you can ' t  get thi s ,  a ( poorer ) next choi ce would be 11 Zi log Z80 Programmi ng Reference Card .. . 
11 Z80 I nstructi on Handbook1 1  i s  avai lable from MICR0-80 - subject to supply .  
ELEMENTAR I ES . 

Although some knowledge of assembly language i s  assumed , I wi ll set down bri efly a few perti nent 
poi nts for you to further i nvesti gate and thi nk on unti 1 you ' ve really got a 11feel11 for the 
concepts . Wi th  Assembly , as wi th all other computi ng subjects , it i s  defi ni tel y the way of 
thi nki ng that matters , not so much the facts! The facts you can easi ly get from a reference 
book , but if you don • t understand what the whole thi ng i s  about , you won ' t  achi eve much from 
the reference book . So sti ck wi th i t  and a true understandi ng of Assembly wi 1 1  come . When 
it does , you too wi ll get great sati sfacti on from wri ti ng i n  Assembly . 

Perhaps now i s  a good time to defi ne the di fference between Assembly and machi ne-code . When 
people say they wri te i n  machi ne-code, they really mean Assembly , and i ndeed the two are used 
i nterchangeably ,  a 1 though real l y  they are not the same thi ng . Machi ne-code i s  the bi nary di g i t s  
the Z80 understands ; Assembl y  i s  t h e  mnemoni cs and op-codes t h e  ssembl er accepts and then Assembl es 
i nto machi ne-code . For whi le 1 1 001 001 i s  the machi ne-code for the Assembly mnemoni c  RET , whi ch 
i s  easi er to remember? Even i f  you reali se that 1 1 001 001 i s  C9 i n  hexadeci mal , i t ' s sti ll easi er 
to remember and wri te i n  Assembly  us i ng RET . Even i f  you don ' t  use an Assembl er ,  but l ook up 
tables to convert your mnemoni cs to machi ne-code ( hand-assembl e ) , are you not sti ll wri ti ng 
in Assembly? 

POKE and PEEK are the Bas i c  1 anguage commands for acces s i ng memory di rect l y .  POKE s i mply 1 oads 
a value i nto memory , PEEK gets it out of memory . So to thi nk there i s  somethi ng comp 1 i cated 
or that POKE and PEEK be 1 ong to some separate 1 anguage , you can see i s  totally erroneous .  

I f  you have fo 1 1  owed my advi ce and read Barden ' s  book , you wi 1 1  have come upon the seemi ngly 
di ffi cult subject of flags . Of course , they are not di ffi cul t at all in real i ty ,  and are essenti al 
to Assembly programmi ng . So , i f  you di dn ' t  fol low them i n  al l thei r magni fi cence , tr.J' aga1 n! 
They are so i mportant though , that I wi 1 1  present here yet another way of exp l ai ni ng them -
my own! -

Just as BASI C has a fac i li ty for compari son ( IFA=B THEN . . •  ) ,  so Assembly has fl ags to al l ow 
you to wri te code dependant on the resul t of ari thmet i c  operati ons . By the way, i ni ti al l y  you � l l  
get i nto 1 ess trouble i f  you use the A regi ster for a 1 1  ari thmet i c  operati ons . The fl ags wh1 ch 
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you must know and understand are the zero and carry fl ags . There are others , but you • l l  get 
by ( a:tleast i ni ti al l y )  wi th j ust these two , whi ch are i n  real i ty four , si nce ei ther the zero 
fl ag i s  set or not , and ei ther the carry fl ag i s  set or not . I n  real i ty ,  what you say i s  .. i f  
the zero fl ag i s  set then . . .  " .  The zero fl ag wi l l  be set i f  the resul t of the ari thmet i c  operat i on 
you just performed on the accumul ator was zero ; i t  wi l l  be reset i f  the resul t  of the operat i on 
you j ust performed on the accumul ator was not zero , i . e .  z or NZ . S i mi l ar l y ,  wi th the carry 
fl ag - C or NC . Al though there i s  a s l i ght camp 1 i cat i on here as the carry fl ag al so acts as 
a borrow fl ag for subtracti on operat i ons on the accumul ator . 

The reason why Carry and Zero fl ags are the ones to use i ni t i  al l y  i s  that they are the onl y  
ones t o  u s e  wi th rel ati ve jumps - vi z .  JRNC , LABEL . It i s  advi sab l e to use rel ati ve j umps wherever 
possi bl e to mai ntai n rel ocatabi l i ty of your program . 

THE ASSEMBLER . 

The Assembl er I use i s  the Mi crosoft Edi tor Assembl er P l us ( avai l abl e from MICR0-80 PRODUCTS ) .  
I t  has vari ous useful addi ti ons  to the Tandy versi on ,  but i t  al so has a moni tor ( ZBUG ) and a real ly 
terri fic  manual i nc l uded wi th i t .  And you real l y  do need a manual - Tandy ' s  versi on doesn ' t  
have one whi ch tel l s  you how to work the Assembl er ,  i t  onl y  has pages and pages of Z80 op-codes ,  
the expl anat i on of whi ch  i s  a lmost i mpossi bl e to understand . I fi rmly bel i eve thi s i s  why so 
many are deterred from Assembly l anguage programmi ng . 

SYSTEM 80s . 

I have found that some System 80s ( two to date ) have a probl em recordi ng the assembl ed object 
code on tape and l oadi ng i t  back as a SYSTEM program . I don ' t  know why , and can ' t  advi se you 
what to do . Ask Di ck! 

?FOO 

7FOO 21003C 

7F03 OE10 
7F05 0640 

7F07 36BF 
7F09 .,..,.. .£_._:. 
?FOA 10FB 
7FOC OD 

7FOD 20F6 

?FOF C9 

7FOO 

00100 ;SAMPLE SIMPLE ASSEMBLY PROGRAM WRITTEN 

00110 ;BY ROD STEVENSON TO WHITE-OUT SCREEN. 
00120 

00130 ;CAN BE CALLED FROM BASIC BY USR(O). 

00140 ;WILL RETURN TO CALLING PROGRAM AFTER RUNNING. 

00150 

00160 

00170 

00180 

00190 

00200 
00210 

00220 
00230 

00240 

00250 

00260 

!NIT 

VRTLP 

HRZLP 

ORG 

LD 

LD 

LD 

LD 
INC 

DJNZ 
DEC 
JR 

RET 

END 

32512 

HL,3COOH 
C;.16 

8,64 

<HL)�191 
HL 

HRZLP 
c 
NZ�VRTLP 

INIT 

;SCREEN START ADDRESS 

;VERTICAL LINES 

;HORIZONTAL SPACES 

;GRAPHICS BLOC!< 

;NEXT SCREEN SPACE 

;64 SPACES ACROSS 

;NEXT LINE 
;16 LINES 

;BAD< TO BASIC 

00000 TOTAL ERRORS 

Thi s program i s  not i ntended as a masterpi ece . I n  fact , Eddy Paay ,  i n  hi s seri es on machi ne 
l anguage,  had a much more effi ci ent and neater one usi ng the LDI R  i nstruct i on .  The reason I 
wrote thi s one i n  thi s way , i s  that I i magi ne readers of thi s arti cl e are j ust i nto Assembly  
from BAS I C ,  and thi s parti cul ar method is  very s i mi l ar to  the  approach whi ch wou l d  be  used i n  
BAS I C .  

The who 1 e reason for doi ng thi s i n  Assembly i s  speed ; remember , the two major and coiJillon reasons 
for Assembl y  are speed and changes to the operati ng system whi ch must be done from Assembly . 
The 1 atter i s  the subject of the next exampl e .  I nci dental l y ,  PRTNTSTRING$ wi 1 1  perform the 
same almost as qui ckly from BAS I C . 

Now to an expl anati on : 

Li ne 1 60 i s  an Assembl er pseudo-op that te 1 1  s the assemb 1 er where to put the code . See the 
Edi tor Assembl er P l us manual for detai l s .  

Li ne 1 70 i s  the actual start of the program , and I al ways g i ve the fi rst l i ne a l abel -
you ' l l  see why l ater . Thi s  l i ne l oads the fi rst screen address i nto HL . 

Li ne 1 80 l oads C as a counter for the 1 6  l i nes on the screen . 
L i ne 1 90 a 1 so has a 1 abe 1 and 1 oads B as a counter for the 64 spaces across the screen. 

Noti ce you can use deci mal and hex notati ons qui te happi ly together and the Assemb l er 
l ooks after al l !  

L i ne 200 wi th a l abel l oads 1 91 ( the val ue of the sol i d  graphi cs block ) i nto the memory l ocati on 
( wh i ch happens to be the screen) poi nted at by HL . 

Li ne 21 0 gets HL to poi nt to the next screen pos i t i on .  
L i ne 220 i s  the only non-BAS I C  type i nstruct i on .  I t  decrements B and i f  B does not become 

zero wi 1 1  send the program back to the address spec i fi ed - i n  thi s case , a l abel , 
so that l oop HRZLP (for hori zontal l oop - remember my urgi ng to use meani ngful names ) 
wi l l  conti nue for 64 spaces , then B wi l l  become zero and the program wi l l  fal l through 
to l i ne 23f1 . 

Li ne 230 decrements C to poi nt at the next l i ne down the screen . 
Li ne 240 wi l l  test i f  C has become zero ( by the zero fl ag ) , and i f  not , wi l l  send the program 

to the address spec i fi ed - i n  thi s case , the l abel VRTLP ( for verti cal l oop ) unti l 
1 6  l i nes have been done , when the program wi l l  fal l through to l i ne 250 . 
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L i ne 250 

Li ne 260 

si mply returns the program to BAS I C  ( or whatever program cal l ed thi s  routi ne) . 
If you want to run thi s on i ts own , j ust g i ve thi s l i ne a l abel ( such as LOOP ) ,  
then change RET to JR , and i n  the next co 1 umn put LOOP . Then i t  wi l l  run and stay 
there unti l you press RESEn In the op-code thi s i s  1 8 ,F E  or 24 , 254 deci mal i n  
BAS I C . 
i s  another Assemb 1 er pseudo-op ( i f  you don 1 t put i t  i n  you 1 1 1  get an error ) whi ch 
tel l s  the Assembl er you have fi ni shed . The l abel I N I T  ( see why I put on� i n  the 
fi rst 1 i ne when it wasn 1 t used in the program)  i s  to make the Assemb 1 er record on 
tape the entry poi nt ( i n  thi s case , the start ) of the program ,  so when you type 
1 ( sl ash ) after l oadi ng the system tape you don 1 t  have to put an address .  

So , I hope i t  1 s al l c l ear so far . ( No ,  not a pun ) . Can you see the BAS I C  two , nested for-next 
l oops? 200 to 220 i s  i ns i de 1 90 to 240 . 

Now, onto the real subject of thi s arti c l e  - usi ng i t  i n  BAS I C .  

10 �BASIC PROGRAM BY ROD STEVENSON TO USE WHITE-OUT PROGRAM WRITTEN IN ASSEMBLY. 
20 TM=PEEK<16561)+PEEKC16562>*256 �GET TOP OF MEMORY 
30 AD=TM-20 �TOP MEM� MINUS SIZE PROGRAM, MINUS 2 
40 POKE16561�AD-INT<AD/256>*256:POKE16562,INTCADI256):CLEAR50 �PROTECT NEW 

MEMORY SIZE 
50 AD=PEEKC16561)+PEEK<16562>*256+2 �NEW MEMORY SIZE 
60 EA=AD 'SAVE ADDRESS IN CASE CHANGED BY NEXT LINE 
70 IFAD>32767THENAD=AD-65536 �sYNTAX REQUIRED IF >16K OF MEMORY 
80 FORI=ADTOAD+15:READD:POKEI�D:NEXT �POKE MIL INTO MEMORY 
90 POKE16526�EA-INT<EAI256>*256:POKE16527,INT<EAI256> 'POKE MIL ADDRESS INTO 

USR(O) 
100 DATA33�0�60,14,16�6�64,54,191,35,16,251,13,32,246,201 
110 X=USR(O) 'CALL MIL PROGRAM 

:�MIL PROGRAM 

120 IFINKEY$=""GOT0120 'AFTER MIL WAIT FOR KEY-PRESS 
130 CLS 
140 IFINKEY$=""GOT0140 'AFTER CLS WAIT FOR KEY-PRESS 
150 GOT0110 

A 1 ri ght , so thi s  1 ooks comp 1 i cated! I t  1 s not! The only 11fri 1 1 11 i s  that I 1 ve 1 et the computer 
determi ne how much memory i t 1 s  got and protect enough for thi s program .  After that , I s i mply 
POKE it in and access i t .  The reason for doi ng s o  i s  that your masterpi ece i s  not dependant 
on the operator rememberi ng to protect memory at the ri ght pl ace . 

There are other ways of stori n� and accessi ng machi ne-code routi nes , but they 1 1 1  have to wai t  
unti l next t i me .  

So , now an analysi s :  

Li ne 20 

L i ne 30 

Li ne 40 

Li ne 50 

Li nes 60 

Li ne 80 

Li ne 90 
Li ne 1 1 0  

fi nds out what the top of memory i s  currentl y  set to . Note , TM as a meani ngful 
vari ab 1 e name . Of course , thi s top of memory wi 1 1  vary ,  not only wi th the amount 
of memory , but wi th whatever memory i s  protected for other programs i n  answer to 
the Memory Si ze? quest i on .  
al l ows room for the program pl us extra . When you spec i fy a memory si ze i t  actual l y  
protects more than spec i fi ed ,  because t h e  t o p  o f  memory i s  actual l y  t h e  hi ghest 
memory l ocat i on BAS I C  can use ; but when u s i ng thi s  method of protecti ng memory , 
you 1 l l  get exactl y  what you ask for . 
sets the new memory si ze .  A ful l expl anat i on of the 2 byte memory addressi ng used 
by the ZBO wi 1 1  be offered next i nstalment , but bri efly : the memory address must 
be hel d  i n  2 bytes ( i t 1 s  too b i g  to fi t i nto one ) , and so i s  di vided i nto most and 
l east si gni fi cant parts , the former bei ng 256 t i mes bi gger than the l atter . So 
the who 1 e address di vi ded by 256 i s  the 1 arger number , the remai nder i s  the sma 1 1  er. 
Havi ng set the new memory s i ze ( protecti on )  , i t  i s  necessary to CLEAR a number of 
bytes to reset poi nters . And more on poi nters next t i me .  Yes , i t  i s  the same CLEAR 
as i n  cl eari ng stri ng space , and the same CLEAR whi ch zeroes al l vari abl es . 
i s  necessary because the CLEAR i n  1 i ne 40 destroyed the vari ab 1 e whi ch he 1 d the 
memory protected for our program.  So we have to  fi nd i t  agai n by the  same process 
as used in l i ne 20 . 
and 70 take care of the syntax requi red for more than 1 6K of memory , so don 1 t worry 
too much about these two l i nes here . 
reads the machi ne-code i n  DATA statement 1 i ne 1 00 and POKEs i t  i nto memory where 
i t  has been protected a 1 ready . A trap for young p 1 ayers here i s  to put too b i g  
a loop i n  t h e  for-next counter . Real i se that the very fi rst locati on wi l l  have 
a val ue POKEd i nto i t! After al l ,  0-1 5 i s  actual l y  1 6  pl aces! 
tel ls USR ( 0 )  i n  l i ne 1 1 0  where to fi nd the routi ne . 
ca 1 1  s the program by jumpi ng to the address g i ven i t  by 1 i ne 90. So there can be 
more than one machi ne 1 anguage program i n  memory at once and whatever address i s  
g i ven i n  1 6526-7 wi l l  determi ne whi ch one wi l l  be j umped to by USR ( 0 ) . 
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Li ne 1 20 i s  where the program wi l l  return after executi ng the machi ne-code . It wi l l  l oop 
here ti l l  a key i s  pressed when it wi l l  cl ear the screen i n  l i ne 1 30 ,  wai t for another 
key press i n  l i ne 1 40 ,  then cal l the routi ne agai n by j umpi ng to l i ne 1 1 0 .  

Obvi ously thi s  program o n  i ts own i s  not very exci ti ng ;  i t • s meant only t o  i l l ustrate vari ous 
poi nts  - one bei ng the s i mpl i c i ty of wri t i ng Assembl y  and usi ng it from BAS I C ! 

Inci dental l y ,  those who wonder what • s  happened to the stack (more on thi s next t i me for those 
who haven • t  wondered ) when I reset Memory S i ze? The BASIC i nterpreter handl es a l i ne at a t i me; 
so as l ong as the new memory �rotecti on i s  set i n  a stand-al one l i ne ,  al l i s  wel l .  

?FBC 
?FBC D9 
?FBD CD?FOA 
7FCO OEOO 
7FC2 CD4900 
7FC5 FEOD 
7FC7 280D 
7FC9 CD3300 
?FCC 77 
7FCD OC 
7FCE 79 
7FCF FEC8 
7FD1 3003 
7FD3 23 
7FD4 18EC 
7FD6 79 
7FD7 D9 
7FD8 2600 
?FDA 6F 
7FDB C39AOA 

7FBC 

00100 
00110 ;ROUTINE WRITTEN BY ROD STEVENSON TO PROVIDE 
00120 ;LINE INPUT FOR LEVEL 2. 
00130 
00140 ;TO BE CALLED FROM BASIC WITH THE ADDRESS OF THE INPUT 
00150 ;STRING WHICH HAS BEEN ALLOCATED PASSED AS THE 
00160 ;ARGUMENT IN USR<O>. 
00170 ;LENGTH OF THE INPUT WILL BE RETURNED IN X OF X=USR<O>. 
00180 
00190 
00200 INIT 
00210 
00220 
OOZ30 GETCHR 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
oo:3to 
00320 
00330 
00340 RETN 
00350 
00360 
oo:37o 
00380 

00390 

ORG 
EXX 
CALL 
LD 
CALL 
CP 
JR 
CALL 
LD 
INC 
LD 
CP 
,JR 
INC 
JR 
LD 
EXX 
LD 
LD 
JP 
;RETURN 
END 

32700 

OA7FH 
c,o 
0049H 
13 
Z,RETN 
0033H 
<HL>, A 
c 
A,.C 

;EXCHANGE REGISTERS 
;GET ADR FROM USRCO) 
;ZERO C FOR COUNTER 
;GET CHAR FROM KEYBD 
;CHECK IF ENTER 
;IF ENTER RETURN TO BASIC ROUTINE 
;PRINT CHAR ON SCREEN 
;PUT INTO $TRING MEMORY 
;ADD TO COUNTER 
;CHECK NO. INPUTS 

200 ;ONLY 200 ALLOWED 
NC,RETN ;IF >200 RETN TO BASIC 
HL ;INCREMENT $TRING LOCATION 
GETCHR ;GET ANOTHER CHAR 
A,C ;RTN TO BASIC ROUTINE:COUNT TO A 

;GET BACK REGISTERS 
H,O ;ZERO H 
L,A ;COUNTER TO H 
OA9AH ;PUT COUNTER INTO X OF USR<Q> & 
TO BASIC PROGRAM 
INIT 

00000 TOTAL ERRORS 

Thi s i s  a source-code for the l i ne-i nput program provi ded i n  the i nput checki ng epi sode . Agai n ,  
onl y  a s  an exampl e ,  thi s one i s  i n  Assembl y  because i t  can • t  b e  done i n  BASI C  - al though somethi ng 
l i ke i t  ( but not as good ! ) can be bui l t  up by addi ng together INKEY$ . The routi ne i s  not wri tten 
i n  a BASIC-styl e ,  so here • s  your chance to break the BASI C-thi nki ng habi t !  

By now, you wi l l  have become fami l i ar wi th my way of wri ti ng and thi nki ng ( horrors ! ) ,  so 
wont • analyse every l i ne .  The comments shoul d tel l enough , so just a few speci fi c poi nts : 

L i ne 200 exchanges regi sters i n  case thi s routi ne i s  cal l ed from the mi ddl e of a BASI C  l i ne ,  
i n  whi ch case certai n regi sters wi l l  b e  hol di ng i nformati on requi red by the i nterpreter 
for the remai nder of that 1 i ne . They are changed back ag ai n by 1 i ne 350 , after 
a bi t of mani pul ati on i n  l i ne 340 to save the counter val ue i n  C .  The counter i n  
C i s ,  i n  thi s case , counti ng upwards as each character i s  i nput - i n  the previ ous 
screen wri t i ng program the counters were counti ng downwards .  we • 1 1  l eave our readers 
to ponder the s i gnifi cance of thi s di fference and the rami fi cati ons thereof , and 
dec i de whi ch i s  better - i t  coul d wel l be ei ther way i n  ei ther program.  

Li nes 230  and 260 are ROM routi nes found in  Eddy Paay • s 11ROM Reference Manu a 1 11 ( from MICRO­
SO PRODUCTS ) ,  and frankl y ,  wi thout i t  I cou l dn • t  have wri tten thi s  program ! 

Li nes 21 0 and 380 are ROM ca 1 1  s associ a ted with the USR ( 0 )  whi ch are documented ( al most we 1 1  
enough ) i n  the Level II manual . 

10 'BASIC ROUTINE WRITTEN BY ROD STEVENSON TO USE ''LINE-INPUT" PROGRAM WRITTEN 
IN ASSEMBLY 

20 �ROUTINE TO ACCEPT ANY INPUT <MAXIMUM 200 CHARACTERS> UNTIL TERMINATED BY 
ENTER 

30 
40 POKE 16561, 186 : POKE 16562, 127 �PROTECT MEMORY 
50 CLEAR 500 �RESET POINTERS & ALLOW ENOUGH STRING SPACE 
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60 CLS 
70 FOR I=32700 TO 32733 
80 READ ML 

M ICR0 -80 

90 POKE I� ML �PUT MIL INTO MEMORY 
100 NEXT 

PAGE 7 

110 DATA 217, 205, 127� 10, 14, 0, 205� 73, O, 254, 13, 40,. 13,. 205, 51� O, 119, 
12, 121 � 254, 200� 48, 3, 35!1 24, 236, 121' 217 � 38, 0� 111' 195, 154, 

10 
120 POKE 16526. 188 : POKE16527. 127 �PUT M/L ADDRESS INTO USR<O> 

130 INS=STRING�C200. 65) �cRE�TE STRING TO HOLD INPUT 

140 AD=VARPTR<IN$) 
. 

'GET ADDRESS OF STRING ADDRESS 
150 AD=PEEK(AD+1)+PEEK<AD+2)*256 'CONVERT STRING ADDRESS TO A DECIMAL NUMBER 
160 PRINT"INPUT UP TO 200 CHARACTERS?" 

170 X=USRCAD) �PASS ADDRESS OF STRING TO M/L ROUTINE 
180 PRINT 
190 PRINT"THE INPUT WAS: II 

200 PRINT LEFTSCIN$, X) �PRINT ONLY NUMBER OF CHARACTERS INPUT 
210 PFUNT 
220 GOTO 120 

And thi s i s  the BASIC program to use the machi ne-l anguage rout i ne .  Agai n� not a great deal 
of analysi s requi red� I hope . In thi s case , memory i s  protected from BASIC , but 1 6K i s  assumed , 
i . e .  top of memory i s  not l ooked for as i n  the l ast BASIC program to whi te out the screen . 
To change the l ocati on of thi s routi ne ,  i t ' s  s i mply a matter of changi ng the l oop numbers i n  
l i ne 70 , and the address gi ven to USR ( 0 )  i n  l i ne 1 20 ,  and protecti ng memory i n  l i ne 40 or manual l y, 
by answeri ng Memory Si ze? Actual l y ,  thi s BASIC program i s  only the same one I presented two 
epi sodes ago i n  the i nput-checki ng rout i ne .  The .. bones .. of that program whi ch were i n  l i nes 
1 and 32760 have been UNPACKed wi th PACKER for easi er readi ng and understandi ng (I hope) . 

CONCLUSION . 

Al most the end of thi s arti cl e .  I apol ogi se for getti ng carri ed away i n  my enthusi asm for Assemb l y .  
A s  a l ways , feedback from you , our readers i s  wel come . W e  are neari ng t h e  end of t h e  schedul ed 
seri es and i f  i t  i s  to conti nue past the schedul ed subjects ,  we need to know what i s  requi red . 
Pl ease feel free to make comments and requests for further i nformati on .  

Next month we wi l l  cover the fol l owi ng topi cs : Expl anat i on of the stack , ways of stori ng machi ne­
code , handl i ng and di sabl i ng break-key ( promi sed i n  fi rst epi sode and not forgotten ) ,  cal l s  
other than USR ( 0 ) , poi nters , fi xed RAM , VARPTR , moni tors and uti l i t i es , two byte addressi ng 
conventi ons and decodi ng .  Sound routi nes and expl anat i on wi l l  be the subject of another , s i mpl e ,  
epi sode . 

- 0000000000 -

***** THE THEORY AND TECHN I QUES OF SORTING - Part l by B .  Si mson ***** 

Thi s  i s  the fi rst arti cl e of a seri es di scussi ng the techni ques of and the theory behi nd sorti ng 
routi nes . Thi s fi rst art i c l e wi l l  be ori ented towards the begi nner . I wi l l  assume that you do not 
know anythi ng about sorti ng at al l ,  and your l evel of knowl edge of BASIC i s  fai rly el ementary . 

Let ' s  say that you were gi ven the task of sorti ng some numbers , starti ng wi th one number , say 35 . 
I t  • s easy . The answer i s :  35 . No sorti ng needed at al l !  Let • s assume that you now had to 
wri te a program on your computer to sort 2 numbers . Fi rst , you shoul d g i ve some thought as 
to how you wi 1 1  store them in a computer . The fi rst way that comes to mi nd i s  by us i ng some 
vari abl es , say A and B .  So , one way t o  g o  about i t  i s  thi s :  

10 INPUT A,B 

20 IF A<B THEN PRINT A,B ELSE PRINl B,A 

Fi ne ! Works wel l ,  i s  short and easy . But now,  l et ' s  consi der the probl em of sorti ng 3 numbers . 

10 INPUT A,B,C 
20 IF A<=B THEN 80 
30 REM A IS > B HERE, SO NOW WE HAVE TO DETERMINE 
40 REM WHERE C GOES. 
50 IF C<=B PRINT C,B,A END 
60 IF C<=A PRINT B,C,A : END 

70 PRINT B,A,C : END 

75 
80 REM A IS < OR = B, 

90 IF C<=A PRINT C,A,B 

100 IF C<=B PRINT A,C,B 

110 PRINT A,B,C : 

120 REM PHEW � � 

SO WHERE DOES C GO? 
END 

END 
END 
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Another way to do thi s i s  to consi der each permutati on of the resul t  i ndi vi dual l y. Wi th 3 numbers , 
we have 6 permutat i ons , that i s  . . .  

So we cou l d  wri te somethi ng l i ke thi s :  

A , B , C  
A , C , B  
B ,A , C  
B , C , A  
C ,A , B  
C , B ,A 

10 IF A<=B AND B<=C PRINT A�B�C END 

20 IF A<=C AND C<=B PRINT A,C�B END 

60 IF C<=B AND B<=A PRINT C,B,A : END 

However , i t  shou l d  qui ckly become apparent that such a method i s  undesi rabl e for l arger l i st 
s i zes . For examp l e ,  a l i st of j ust 6 numbers has 720 permutati ons , and a l i st of just 1 0  numbers 
has 3 , 628 , 000 permutati ons! The above method woul d  resu l t  i n  some very l arge programs for 
rel ati vely smal l l i st s i zes . 

What we need i s  a method of prob 1 em so 1 uti on usi ng a predefi ned sequence of steps app 1 i cab 1 e 
to a general l i st si ze ,  that i s  . . . • .  an al gori thm . 

Some other defi ni ti ons are i n  order : 

Sorti ng :  The operat i on of arrangi ng i tems i nto some sequenti al order accordi ng to some orderi ng 
cri teri on , e . g. the orderi ng cri teri on for the a 1 ph abet has been estab 1 i shed to be 
A before B, B before C ,  etc . 

Pass : A term used to descri be a part of the operati on of a sort . It i s  the operat i on whereby 
al l i tems i n  a gi ven l i st are exami ned i ndi vi dual l y  i n  an orderl y  fashi on . 

One fai rly el ementary al gori thm for sort i ng an unknown l i st s i ze i s  cal l ed the 1 1bubb l e 11 or 11 ri ppl e .. 
sort. We wi l l  now exami ne th i s  a 1 gori thm i n  detai 1 ,  usi ng as our ex amp 1 e to work from , a 1 i st 
si ze of 6 numbers { or i tems ) . Let ' s  say our l i st i s  compri sed of the fol l owi ng i tems : 

8 4 3 9 6 5 

We wi 1 1  need a structure for stori ng the dat a .  Thi s requi res a structure o f  homogeneous data 
el ements ( i .e. of the same type ) that faci l i tates easy access . Such a structure is  avai l ab l e 
i n  BAS I C , cal l ed an array . 

So , 1 et • s store the fi rst i tern i n  the fi rst 1 1Ce 1 1 11 ,  the second i n  the second 11Ce 1 1 11 ,  etc . We 
shal l cal l the whol e array or fami l y  of i tems . . .  A ,  so that the fi rst i tem ( the number 8 )  i s  
referenced by A ( l ) ,  the second i tem by A ( 2 ) , etc . 

Now, l ooki ng at the l i st of numbers above , there are 5 adjacent pai rs of i tems ( assumi ng the 
l i st i s  not c i rcul ar) , that i s  . . .  8 & 4, 4 & 3 ,  etc . Th i s  al gori thm wi l l  exami ne each adj acent 
pai r and swap them i f  necessary ,  i . e .  i f  l eft i tem i s  greater i n  val ue than the ri ght i tem . 
Thi s  i s  what i s  known as sort i ng by transposi t i on .  

So the sequence of steps wi l l  be : 

1 .  Compare 1 st pai r ,  then 2nd pai r ,  3rd pai r ,  4th pai r and fi nal l y  5th pai r ,  i . e .  exami ne 
A ( l )  and A( 2 )  ( val ues 8 & 4 ) , then A ( 2 )  and A { 3 )  ( val ues 4 & 3 ) , etc . If the resul t 
of any of the compari sons i s  that the 1 eft ri ght ,  then the i terns i n  the pai r sha 1 1  
be swapped . Thi s whol e  step i s  one 1 1pass .. . The l ast pai r shal l be cal l ed the 11 pai r 
l i mi t 11• 

2 .  Now compare 1 st pai r ,  2nd , 3rd and 4th , i . e .  onl y  the fi rst 4 pai rs are exami ned . The 
pai r l i mi t has been decremented by 1 .  I tems shal l al so be swapped as i n  step 1 .  

3 .  Now compare on ly the fi rst 3 pai rs . 

4 .  Now compare onl y the fi rst 2 pai rs . 

5 .  Last l y ,  compare j ust the fi rst pai r .  

The above steps i nvo 1 ved 5 passes , wi th the pai r 1 i mi t bei ng reduced by 1 for each pass . The 
reason why the 1 ast pai r does not need ex ami nati on i n  step 2 i s  because the i tern havi ng the 
l argest val ue ( 9) wi l l  drop to cel l 6 after the fi rst pas s ,  so onl y  the fi rst 4 pai rs need be 
exami ned after that , and so on . 

Let ' s  trace the worki ngs of thi s al gori thm on the data for the fi rst pas s .  The fl owchart showi ng 
the steps i nvol ved i n  the bubb l e sort al gori thm shoul d hel p you to fol l ow the l og i c  of the fi rst 
pass . 
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NO NEED 
TO 

SORT 

SET PAIR LIMIT 
TO 1 LESS 

THAN LIST SIZE 

MAKE A 
PASS 

DECREMENT 
PAIR LIMIT 

ITEMS COMPARED 

1 st pai r :  8 ,  4 
2nd pai r :  8 ,  3 
3rd pai r :  8 ,  9 
4th pai r :  9 ,  6 
5th pai r :  9 ,  5 

MICR0-80 

BUBBLE SORT ALGORITHM 

SWAP? 
--

4 ,  8 
3 ,  8 

NO 
6, 9 
5 ,  9 

SWAP 

SET J 
TO 1 

COMPARE ITEM 
AT J TO THE 

NEXT ITEM 

L I ST AFTER COMPAR I NG 

4 8 3 9 6 5 
4 3 8 9 6 5 
4 3 8 9 6 5 
4 3 8 6 9 5 
4 3 8 6 5 9 

PAGE 9 

If the 1 i st was arranged verti cal l y ,  you can see that each successi ve pass causes the sma 11 er 
val ued i tems to • bubbl e •  up to the top , and the l arger ones to s i nk to the bottom . 

Now , l et • s  wri te a basi c program to do thi s .  Fi rst , l et • s ass i gn some vari abl e names : 

N = Li st si ze ( 6  i n  th i s  case}  
A =  Name of  array hol d i ng al l i tems i n  l i st 
J = Index i nto array A. ( method that i tems are accessed } . 
Temp = Temporary vari abl e needed to swap a pai r of val ues . 
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100 FOR PAIRLIMIT=CN-1) TO 1 STEP -1 

120 FOR J=l TO PAIRLIMIT 

140 IF A <.J) A CJ+l > THEN 

160 NEXT J 
180 NEXT PAIRLIMIT 

TEMP=ACJ) : ACJ>=ACJ+1) : ACJ+1)=TEMP 

L i ne 1 00 causes the pai rl i mi t  to range from 5 down to 1 ,  as requi red above . 
L i ne 1 20 enabl es the fi rst 5 ( pai rl i mi t )  pai rs to be accessed, usi ng J .  
L i ne 1 40 compares an adj acent pai r .  

I f  out of sequence, then the i tems i n  the pai r are swapped , usi ng Temp t o  ach i eve thi s .  

PAGE 1 0  

The outer FOR/NEXT l oop i s  one pass . For each pass, you can see that the pai rl i mi t  i s  reduced 
by 1 ,  so that the i nner FOR/NEXT l oop exami nes one l ess pai r each ti me .  

There are many refi nements that coul d b e  made t o  thi s al gori thm . One of them i s  t o  use a fl ag 
to i nd i c ate that the data i s  sorted , so that any further passes are superfl uous . I f ,  for i nstance , 
after performi ng a pass , we h ave not swapped any i terns , thi s i ndi cates that a 1 1  the i terns are 
i n  the desi red sequence . We do thi s by setti ng a fl ag when a swap i s  made , and testi ng i f  the 
fl ag i s  set after a pass i s  compl ete . 

Al so , we shou l d  test to see i f  the l i st s i ze i s  not l ess  than 2 .  I f  so ,  no pai rs can be compared , 
and therefore no sorti ng i s  requi red . 

Let ' s add these to our program : 
90 IF N<2 THEN PRINT "NO SORT REQUIRED" : GOTO 200 
100 FOR PAIRLIMIT=CN-1> TO 1 STEP -1 
110 FLAG=O 
120 FOR J=l TO PAIRLIMIT 

140 IF A(J) > ACJ+1) THEN 

160 NEXT J 

TEMP=ACJ) : ACJ>=A<J+1):A(J+l)=TEMP : 

FLAG=! 

170 IF FLAG=O THEN PAIRLIMIT=1 
180 NEXT PAIRLIMIT 

200 RETURN 

Li ne 1 1 0  resets the fl ag ready for the next pass . 
Li ne 1 40 sets the fl ag i f  a swap i s  made . 
L i ne 1 70 tests whether a swap was made . If not , then the sort i s  compl ete , so we make an orderly 

exi t  from the routi ne by forci ng an end to the outer l oop . 
Li ne 200 s i mply makes thi s a subrouti ne so that we can cal l i t  l ater usi ng GOSUB . 

Now,  l et ' s  put thi s routi ne i nto practi ce . Fi rst , we wi l l  generate some random data to be sorted , 
then pri nt them out for you to see before sorti ng . Then the sort routi ne wi l l  be cal l ed ,  after 
whi ch the sorted data wi l l  be pri nted . 

10 CLS:INPUT "NUMBER OF ITEMS TD SORT";N 
20 IF N < 1 THEN 10 

25 RANDOM: DIM A<N> 
30 FOR I=lTON 

35 A<I>=RNDC100) REM FILL WITH A NUMBER 1-100 
40 NEXT I 
45 REM PRINT DATA BEFORE SORT 

50 FOR I=lTON 
52 PRINT A<I>; 
54 NEXT I: PRINT 
56 REM NOW SORT THE ITEMS IN THE LIST 
58 GOSUB 90 
60 REM NOW PRINT THE SORTED LIST 
62 PRINT "LIST AFTER SORT:" 

64 FOR !=!TON 

66 PRINT ACI>; 
68 NEXT I 

ENTER the enti re program, i nc l udi ng the sort subrouti ne , and run i t .  

Try worki ng through a l i st s i ze of 2 i n  your mi nd ,  to see how that compares wi th the l og i c  of 
the program at the start of thi s arti c l e .  Neat , i sn ' t  i t? 

Next month , we wi 1 1  be 1 ooki ng at a 1 gori thms that i nvo 1 ve sorti ng by exchange and sorti ng by 
i nserti on , and at a techni que that c an be used to speed up the ol d bubbl e sort al gori thm . 

- 0000000000 -
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***** SOFTWARE SECTI ON ***** 

***** ROVI NG TARGETS L I /4K by Br . P .  Van Eeken ***** 

Thi s program i s  desi gned to teach chi ldren equi valence i n  fracti ons by rewardi ng correct answers 
wi th the opportun i ty to play the game Rovi ng Targets . 

Up to 24 b 1 ocks are drawn on the screen , some shaded i n ,  some not . The student must answer 
the fracti ons that are not shaded i n  and then convert thi s fracti on to an equi val ent fract i on . 
Havi ng obtai ned the correct answer , the student may then fi re at the Rovi ng Targets whi ch are 
two of the boxes that move randomly around the screen . At the same t i me ,  the computer fi res 
at the student • s "man" . The objecti ve i s  to score more h i t s  on the targets than are scored 
on the student ' s  man . 

Li ne 500 

Li ne 5 1 0 

Chooses a number from 3 to 24 , i . e .  the fracti on for use . (B ) Thi s  1 i ne a 1 so fi nds 
the h i ghest equ i val ent fracti on or factor of thi s number ( besi des the number i tsel f ) . 
{ c )  

A random factor , that changes C ,  ( i f  rnd { 2 ) = 1 ) from the h i ghest factor of B to 
a 1 ower factor , produci ng a 1 ower equi valent fracti on .  The actua 1 change occurs 
in l i nes 51 2 ,  5 1 3 .  

For exampl e :  If  B=l 8  l i ne 500 wi l l  choose the val ue o f  C a s  bei ng 9 .  ( Bei ng the h i ghest factor 
or equi val ent fracti on forB ,  bes i des B i tsel f ) . 

Li ne 526 

If l i ne 5 1 0 deci des to choose a l ower factor then l i nes 51 2 and 5 13  wi l l  determi ne 
that number . . .  3 i n  thi s case . 

Hence the ori gi nal number B { l 8 )  wi l l  be equated wi th C ( 3 )  and the fracti on equated 
by the computer wi th ei ghteenths wi l l  be s i xths ; as B/c equal s 6 .  

makes J equal t o  B/C ; i . e .  6 
and N determi nes the number of s i xths that are to be shaded i n .  I equal s J*N and 
i s  the maxi mum number of ei ghteenths that are not to be shaded i n .  

L i nes 529 to 540 then draw the number of fracti on uni ts B ,  i n  l ots  of the equi val ent fracti on 
C ( si xths ) and shades in the number of ei ghteenths B- I . 

1 C . : P . A . 896 ; : G . 499 
2 D . W , HALVES , TH I RDS , QUARTERS , F I FTHS , S I X THS , SEVENTHS 
3 D . E I GHTHS , N I NTHS , TENTHS , ELEVENTHS , TWELFTHS , TH I RTEENTHS 
4 D . FOURTEENTHS , F I FTEENTHS , S I XTEENTHS , SEVENTEENTHS , E I GHTEENTHS 
5 D . N I NETEENTHS , TWENT I ETHS . TWENTY F I RSTS . TWENTY SECONDTHS 
6 D . TWENTY TH I RDS , TWENTY FOURTHS 

. 

7 C . : V=O : U=O : Q=O : T= 1 0 : REST . : F . X = 1 T . 24 : REA . A$ : N . X 
8 P . A . 24 ; " <  ROV I NG TARGETS > 
9 D . @ , UP , ENTER , DOWN , J , LEFT , � , R I GHT 
1 0 F . X= 1 T . 4 : REA . A$ , B$ : P . " PRESS " ; A$ ; " TO SHOOT " ; B$ : N . X 
1 1  W= 1 : A < W > =50 : A < 2 > = 1 8 : GOS . 970 : P .  
1 2  P . " TH I S  I S  YOUR MAN • • •  " : GOS . 970 : AC2 > =24 : GOS . 930 : P .  
1 3  P . " TH I S  I S  MY MAN • • • • •  " : GOS . 930 
14 P . : P . " PLEASE G I VE ME A NUMBER BETWEEN 1 AND 999 
1 5  I . " THE SMALLER THE NUMBER THE HARDER THE GAME " ; S  
1 6  I FCS< 1 > + < S >999)G . 8  
30 C . : W= 1 : GOS . 980 
31 A < W > =R .  C 1 2 1 > : ACW+4 > =A < W > : ACW+ 1 > =R .  ( 36)+3 : ACW+4 > =ACW+ 1 )  
3 2  I F < A < W > < ACW+2)+7 > * < A < W > >A < W+2 > -7 > G . 3 1  
33 I FW=3GOS . 970 : F . Y= 1 T . S : N . Y : G . 44 
34 GOS . 930 
35 F . X=AC2 > - 1 T . A < 2 > + 1 : I F < X=AC4 > > * < AC 1 > < A < 3 > > R . C2 , 0 > : G . 45 
36 I F < X=A < 4 >  > * < A < l >  >A < 3 >  > R . < O , O >  : G . 45 
37 N . X 
40 I F  ( A  ( 3) >A ( 1 ) ) * ( A  ( 4) >A < 2) ) R .  < 6 .  0) 
4 1  I F < A < 3 > < AC 1 > > * < A < 4 > < A < 2 > > R . < 4 � 0) 
42 G . 45 
44 ONCP . ( 2 , 0 > > G . 50 , 45 
45 I FP .  CO , O > =OGOS . 200 
46 I FP .  C6 , 0)=060S . 300 
47 I FP .  C4 , 0)=060S . 400 
48 I FP .  < 2 , 0 > =060S . 1 00 
50 W=W+2 : I FW >4W= 1 
60 60S . 950 : I FW=360S . 980 
70 6 . 3 1  
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100 Y=ACW+1)+1 
110 F.X=A<W>+7T.127:IFP.CX,Y>G.800 
120 S. < X , Y ) : R • < X , Y > : N. X : G. 81 0 
200 F.X=A<W>-1T.3S.-1:IFP. <X,ACW+ 1)+ 1)G.800 
205 S. < X , A ( W+ 1 ) + 1 ) : R. < X , A < W+ 1 ) + 1 ) :: N. X 
250 G.810 
300 Y=ACW)+3 
310 F.X=ACW+1)+3T.41:IFP. <Y,X>G.800 
320 S. ( Y, X ) : R • ( Y, X ) : N. X : G. 81 0 
400 Y=A<W>+3 
410 F.X=A<W+ 1)-1T.1S.-1:IFP. <Y,X>G.800 
420 S. <Y,X> :R. <Y,X> :N.X:G.810 
499 F.Q=1T.3 
500 A=O:B=R. C22)+2:F.P=B-1T.2S.-1:IFB/P=I. CBIP>C=P:G.510 
501 N.P:G.500 
510 IFCC< 13)+CC>1>*R· <2>=1G.520 
512 F.P=C-1T.2S.-1:IFC/P=I. CC/P)C=P:IfC>lG.520 
513 N.P:IF<C<2>+<C> 12>G.500 
520 D=-8:E=O:A=R. <C- 1>+ 1:F.I=CT.1S.-1:IFC/A=.(C/A)G.526 
521 N.I:G.520 
526 J=B/P:N=R. (J):I=J*N:A=OMF.P=1T.BS.C:F.0= 1T.C:W=1:IFP>IW=3 
530 D=D+8:A<W>=D:A<W+1)=E:IFW= 1GOS.930:A=A+:G.540 
535 GOS.970 
540 N.O:E=E+4:D=-8:N.P 
545 E=E+ 1:IFE?3<>I. CE/3)G.545 
550 E=E/3*64 
560 P.A.E;"HOW MANY PARTS <OR BOXES> ARE THERE ":;:L 
56 1 IFP<>BGOS.799:6.560 
565 P.A.E:REST.:F.X=1T.B:REA-A$:N.X 
570 P.A.E;"HOW MANY " ;A$ ;" ARE NOT SHADED IN " ;:I.P 
575 IFP<>AGOS.799:6.57 
590 P.A.E:P.A.E+1 ;A:F=E/64*3+4:F.X=1T.8:S. <X,F>:N.x 
595 P.A.E+ 128+1;B:IFB=AJ=1:A$="WHOLES":6.601 
600 REST.:F.X=1T.J:REA.A$:N.X:Y=J:IJ<>1J=A/C 
60 1 Z=O:D=- 1:F.P= 1T.BS.C:F.0= 1T.C-1:W= 1:IFP>AW=3 
602 D=D+8:IFW= 1S. <D,Z>:S. <D,Z+2>:R. CD-1,Z+1):R. <D+1,Z+1) 
603 IFW=3F.X=OT.2S. <D,X+Z>:N.X 
604 N.O:Z=Z+4:D=-1:N.P 
605 IFB<>AG.610 
638 Z=O:F.P= 1T.BS.C:IFP>1S. <O,Z-1):S. <C*8-2,Z-1> 
607 IFP> 1F.X=1T.C*8-3:R. CX,Z-2>:NX 
608 IF<P<B>*<P>1>F.X=1T.C*8-3:R. CX,Z>:N.X 
609 Z=Z+4:N.P 
610 P. A. E+74 ; "HOW MANY II; A$ ; II DOES THAT EQUAL II;: I. p 
620 IFP<. >JP. A. E+74 ; "SORR, TRY AGAIN": F. 6=1 T. 500: N. G: G. 610 
621 IFA=BY= 1 
624 P.Q.E+1 ;J ;A.E+129 ;Y ; 
630 P.A .. E+192 ;"WELL DONE !":F.G=1T.999:N.G 
798 C.:P.A.896 ;:N.Q:.2 
799 P.A.E ; 11SORRY, PLEASE COUNT AGAIN.":F.Y=1T.99y:N.Y:P .. A.E:RET. 
800 P.A.896 ;:IFW=1P."I GOT YOU !":Q=Q+l 
801 IFW=3P. 11AH ! ! ! YOU GT ME ! II: V=V+l 
802 F.X= 1T.500:N.X 
805 IFW=3T=T- 1 
806 PaAn896 ;"HITS: 11 ;V ;" MISSES: 11 ;U ; 11 SHOTS LEFT: 11 ;T ; 
807 I FQ >OP. If I 7 VE SHOT YOU II ; Q ;  II TME II ; : I FQ > 1 p. If s II ; 
808 P.".11 ;:6.815 
8 10 IFW=3U=U+1 
8 11 G.x05 
815 IFT<>OGOSa980:RET. 
8 16 C.:P.A.460 ;:IFQ>VP."I WIN ! " ;Q ; 11HIT" ;:IFQ> 1P."S 11 
8 17 IFQ>VP=" T0 11 ;V:G.821 
818 I FV >·QP. II YOU wIN II ; v; 2H IT II ; : I FV > 1 p. II s II ; 
8 19 IFV>QP." T0 11 ;Q 
820 IFQ=VP."WE CAME A DRAW 
821 FaX= 1T.3000:NX:G. 1 
930 S • <A < W) , A < 2) + 1 > 
940 F.X=ACW)T.A<W>+6:S. <X,AC2>>:S. <X,A<2>+2):N.X 
94 1 S. <A<W>+6,AC2)+ 1>:RET. 
950 F.X=A<W>T.ACW)+6:F.Y=A(W+l)T. <W+ 1)+2 
9 60 R. ( X , Y) : N. Y: N = X : RET • 

970 F.X=A<W>T.ACW)+6jF=Y=A<W+1)T.A(W+1)+2 
975 S. (X, Y) : N. Y: N. X: RET. 
980 P.A.25;"< ROVING TARGETS >" ; 
9 85 • A. 1 ; : F • X =0 T. 7: S. < X , 0 ) : N • X : RET • 

PAGE 1 2  
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***** SOL ITAIRE L2/ 1 6K by T .  Gri ffi n ***** 

Thi s  i s  the we 1 1  known game for one p 1 ayer i nvo 1 vi ng a board fu 1 1  of pegs but wi th one vacant 
space . The board i s  drawn on the screen as shown bel ow and the pl ayer i s  requested to enter 
the number of the peg he wi shes to move and the posi t i on to whi ch i t  i s  to be moved . The computer 
ensures that al l the rules are followed . 

The program 1 i sti ng i s  we 1 1  documented . Of parti cular note are 1 i nes 1 80 and 1 90 .  Here , the 
i dent i fi cat i on numbers for each hole are pri nted by POKEi ng them di rectly i nto thei r correct 
pos i t i on i n  screen memory . Thi s avoi ds the leadi ng space whi ch would h ave occurred h ad the 
numbers been pri nted as vari abl es and makes for a compact board layout . 

20 DEF I NTA-Z : GOT0540 
30 CLS : CLEAR 1 000 
40 � 
******** ARRAYS AND DATA FOR VAL I D I TY CHECKS � AND POS I T I ONS FOR 
NUMBERS AND PEG MARKERS 

50 D I MV < 33 > , C < 33 > , P < 33 > , N < 33 ) 
60 DATA 1 3 , 1 4 , 1 5 , 22 � 23 , 24 , 29 , 30 , 3 1 , 32 , 33 , 34 , 35 , 38 , 39 � 40 , 4 1 , 42 , 43 ,  
44 , 47 , 48 , 49 , 50 , 5 1 , 52 , 53 , 58 , 59 , 60 , 67 , 68 , 69 
70 DATA 1 48 , 1 54 , 1 60 , 276 , 282 , 288 , 392 , 398 , 404 , 4 1 0 , 4 1 6 , 422 , 428 , 520 , 5 
26 , 532 , 538 , 544 , 550 , 556 , 648 , 654 , 660 , 666 , 672 , 678 , 684 , 788 , 794 , 800 , 9 1  
6 , 922 , 9;28 
80 DATA82 , 88 , 94 , 2 1 0 , 2 1 6 , 222 , 326 , 332 , 338 , 344 , 350 , 356 , 362 , 454 , 460 , 
466 , 472 , 478 , 484 , 490 , 582 , 588 , 594 , 600 , 606 , 6 1 2 , 6 1 8 , 722 , 728 , 734 , 850 , 8  
56 , 862 
90 FORA= 1 T033 : READV < A > : NE X TA 
1 00 FORA= 1 T033H�,EADP < A > : NEX TA 
1 1 0 ,. 
******** BOARD I S  PR I NTED HERE 

1 20 AA$=CHR$ ( 1 70 > : AB$=CHR$ ( 1 3 1 > : AC$=CHR$ ( 1 7 1 > : AD$=CHR$ ( 1 49 > : AE$= 
CHR$ ( 1 29 > : AF$=CHR$ < 1 30 > : AG$=CHR$ < 1 28 > : AH$=CHR$ ( 1 43 > : Y$=AH$+AH$ : N$ 
=AG$+AG$ : D$=STR I NG$ < 4 , AB$ ) +AC$+AD$ : E$=AG$+Y$+AG$+AA$+AD$ 
1 30 D3$=AA$+AD$+D$+D$+D$ : D7$=AA$+AD$+D$+D$+D$+D$+D$+D$+D$ : E3$=AA 
$+AD$+E$+E$+E$ : E7$=AA$+AD$+E$+E$+E$+E$+E$+E$+E$ : B2$=AF$+STR I NG$ ( 1  
1 , AB$ ) +AC$+AD$+D$+D$+STR I NG$ ( 4 , AB$ > +AC$+CHR$ ( 1 5 1 > +STR I NG$ < 1 1 , AB$ ) 
+AE$ 
1 40 PR I NT@ 1 9 , " S  0 L I T A I R E " ; : PR I NT@8 1 , D3$ ; : PR I NT@ 1 45 , E3$ ; : P  
R I NT@209 , D3$ ; : PR I NT@273 , E3$ ; 
1 50 PR I NT@325 , D7$ ; : PR I NT@389 , E7$ ; : PR I NT@453 , D7$ ; : PR I NT@5 1 7 , E7$ ; : 
PR I NT@58 1 , D7$ ; : PR I NT@645 , E7$ ; 
1 60 PR I NT@709 , B2$ ; : PR I NT�785 , E3$ ; : PR I NT@849 , D3$ ; : PR I NT@9 1 3 , E3$ ; : 
PR I NT@97 7 , AF$+STR I NG$ ( 1 8 , AB$ ) +AE$ ; 
1 70 ,. 
******** BOARD NUMBERS I NSERTED HERE . NOTE • • • •  POKE I NG THEM STOPS 

SPACES BE I NG I NSERTED E I THER S I DE OF THE NUMBER . 

1 80 FORX = 1 T033 : READN < X > : X $=STR$ < X > : I F X<lOPOKE < N < X > + 1 5360 > , X+48 : N 
E X T  
1 90 X 1 = I NT < XI 1 0 > : POKE < N < X > + 1 5360 > , X 1 +48 : X2=X 1 * 1 0 : X 3= X - X 2 : POKE < N < 
X > + 1 536 1 > , X3+48 : NE X T  
2 0 0  ,. 
******** M I DDLE PEG REMOVED 

2 1 0  PR I NT@P ( 1 7 > , N$ ; : C ( 1 7 > = - 1  
2 2 0  ,. 
******** " FROM? " AND " TO? " D I SPLAYED 

230 PR I NT@372 , "  " ; : PR I NT@500 , " 
ROM? " ; : C=O : Z =378 : GOSUB280 
240 F=N 
250 PR I NT@500 , " TO? " ; :: C=O :: Z =504 : GOSUB280 
260 T=N : GOSUB360 : GOSUB440 : GOSUB470 : GOT0230 
270 � 

" ; : PR I NT@372 , " F  

******** MOVES ENTERED HERE BY I NKEY$. AND NUMBERS PROCESSED , 
PR I NTED , AND RETURNED FOR VAL I DAT I ON 

. 

280 A$= I NKEY$ : I FA$= " " THEN280 
290 I FA$= " F " THEN490 
300 I FA$=CHR$ ( 1 3 ) THENRETURN 
3 1 0  I FASC ( A$ ) )47ANDASC ( A$ ) (58THENN 1 =ASC < A$ ) -48 : C=C+ 1 
320 I FC= 1 THENN=Nl 
330 I FC=2THENN=N 1 + < N* 1 0 >  
340 PR I NT@Z , N ; : GOT0280 
350 ,. 
******** VAL I DAT I ON OF REQUESTED MOVE DONE HERE 

360 I FF< 1 0RF >330RT< 1 0RT >33THEN420 
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370 F1=V<F>:T1=V<T>:J=ABS<F1-T1) 
380 IFJ=20RJ=18THEN390ELSE420 
390 Jl=<Tl+Fl)/2 
400 FORJ2=1T033:IFV<J2>=J1THEN410ELSENEXT 
410 IFC<J2)=-10RC<F>=-10RC<T>=OTHEN420ELSE RETURN 
420 C=O:GOT0230 
430 " 
******** UPDATE OF BOARD AND GAME MEMORY <ARRAY C> 

440 PRINT@P(F),N$;:PRINT@P<T>,YS;:PRINT@P<J2>,NS; 
450 C<F>=-1:C<T>=O:C<J2)=-1:S=S+1:RETURN 
460 " 
******** SCORE AND WIN MESSAGES 

470 S1=32-S:IFS1=1THENPRINT@627,"AT LAST!!!! !";:PRINT@691."YOU W 
IN!!!! !";:ELSEPRINT@627,S1;"REMAINING ";:RETURN 
480 " 
******** GAME RESTART AND INTRODUCTION 

490 PRINT@756,"PLAY AGAIN?"; 
500 A$=INI<EY$:IFA$=""THEN500 
510 IFA$="Y"THENRUN 
520 IFA$="N"THENEND 
530 GOT0500 
540 CLS:PRINTTAB<21>;"S 0 L I T  A I R E"; 
550 PRINT@320,"THIS IS A STANDARD GAME OF SOLITAIRE. TO MOVE A 
PIECE, ENTER" 
560 PRINT:PRINT" THE NUMBER OF IT'S SQUARE, AND THE NUMBER OF TH 
E SQUARE YOU" 
570 PRINT:PRINT" WISH TO MOVE TO. TO FINISH THE GAME, ENTE 
R "F". II 

580 PRINT:PRINT" TO START THE GAME� PRESS ANY KEY. " 
590 A$=INI<EYS:IFA$=""THEN590ELSE30 

***** SEMAPHORE L2/4K by I . K .  McAl l i ster ***** 

PAGE 1 4  

Thi s program i s  a fun way for boy scouts etc . to 1 earn the semaphore system of si gnal l i ng wi th 
h and fl ags . The program wi l l  j ust fit i nto 4K if the REM statements are omi tted from the begi nni ng . 
There are three 1 eve 1 s :  

--

Level 1 di spl ays the si gnal wi th the s i gnal l er faci ng away - i . e .  h i s ri ght hand i s  your ri ght 
hand , so you can copy the si gnal easi l y .  

I ntermedi ate has the si gnal l er faci ng you , a s  woul d b e  the case when you recei ve a message .  

I n  advanced l evel you  may be requi red to  i nterpret a s i gnal recei ved, or  to  bui l d  up a s i gnal 
bei ng sent . 

To l earn , I suggest taki ng 5 l etters at a ti me i n  l evel 1 ( 6  for the l ast group ) at speed 9 .  
When you fai l to name a s i gnal the correct answer wi l l  b e  di spl ayed for you to memori se . Havi ng 
l earned al l the al phabet, sel ect A to Z and gradual ly i ncrease the speed to 1 .  When you fi nd 
it easy to get a h i gh score at speed 1 ( and no 1 onger confuse J wi th P) then se 1 ect 1 eve 1 2 ,  
A to Z ,  speed 9 ,  and see how you go wi th the mi rror images . 

When you c an handl e speed 1 i n  both of these 1 eve 1 s ,  go on to advanced 1 eve 1 . Speed 1 may be 
i mpossi b l e  for l evel 3, but you ShOul d reach speed 2 .  Remember a n  arm crossed over your chest 
i s  al ways hel d  l ower than the other arm . Remember that the si gnal l er faces you when you recei ve , 
but away from you when you are .. tel l i ng hi m11 where to poi nt h i s fl ags . 

L i ne 30 sets up a tabl e of equi val ents for arm posi t i ons  and l etters of the al phabet . 
Li ne 1 00 avoi ds a nonsense l etter bei ng sel ected by the RND functi on ,  e . g .  i f  you sel ect l etters 

Z to A the program wi l l  onl y  use the l etter A .  
Li nes 1 00 to 1 20 are the mai n control parts o f  the program . The rest i s  made up of subrouti nes , 

mostl y  for the graph i cs . 

One l ast twi st : i n  l evel 3 ,  any di recti on entered between the end of ri ght hand i nput and the 
i nput of the 1 eft hand i s  accepted as a 1 eft hand i nput . Thi s  i s  usefu 1 if you enter R & L 
hands i n  qui ck successi on .  However , i f  you enter R . H .  just too l ate , i t  i s  counted as l eft 
h and , so you l ose that poi nt too . If you di s l i ke thi s ,  then use ED IT  240 to i nsert : C$=I NKEY$ 
i 11111edi atel y  after the .. mark fol l owi ng the words LEFT HAND . 

20 CLEAR5 
30 DIMA$(26>,R<26>,L<26) 
40 DATAA,1,8,B,2,8,C�3,8�D,4�8,E,8,5,F,B,6,G,8,7,H,2,1,I,3,1�J,4 
.6.K�1.4.L.1. 5.M. 1.6.N,1,7,0,3,2,P,2,4,Q,2,5,R,2,6,S,2,7,T,3,4,U, 
3,5,v,4,7,w,6,5,x,7,5,Y,3,6,z,7,6 
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50 FORA= 1 T026 : READA$ ( A) : READR < A > : READL < A > : NE X T  
6 0  CLS 
70 PR I NT " WHAT LEVEL ARE YOU? " :: I NPUT " 1 =BEG I NNER , 2= I NTERMED I ATE , 3= 
ADVANCED " ; t< : I Ft< >3THENPR I NT " WHAT? ! ! ! " : GOT070 
80 PR I NT " BETWEEN WH I CH LETTERS DO YOU WANT TO PRACT I CE? 1 ST LETT 
ER " ; :: L= 1 : GOSUB340 : PR I NT " LAST " ; : L=2 : GOSUB340 
90 I NPUT " HOW FAST ( 1 T09) --- 1 I S  FASTEST " ; 6: J=t< : I FG >9THEN90ELSE I FK= 
3THEN.J=2 
1 00 CLS :: PR I NT " THE LETTER " ; A$ < A > ; "  I S " ; :: GOSUB500 : GOSUB540 : S=O : CL 
s 
1 1 0 H=N < 2 > -N < 1 > + 1 : A=RND < H > - 1 +N < 1 > : I FA< 1 THEN 1 1 0ELSEONt<GOT0 1 20 , 1 30 
, 1 40 
1 20 .J = 1 : GOT0 1 50 
1 30 .J =2 : GOT0 1 50 
1 40 L=RND < 2 > : I FL=2GOT0230ELSE.J=2 
1 50 PR I NT� 1 , " WHAT LETTER IS TH I S? " : GOSUB500 
1 60 FORP= 1 T0 1 25*G : C$= I NKEY$ : I FC$= " " THENNEXT 
1 70 I FC$=A$ < A > THENS=S+2 : GOT0 1 90 
1 80 PR I NT� 1 , CHR$ ( 30) :: PR I NT� 1 , " THE LETTER I S  " ; A$ < A > :: FORP= 1 T02500 
:: NE X T : S=S-2 
1 90 CLS :: PR I NT@896 , " YOUR SCORE IS " ; S ; : PR I NT@ l , " TO END H I T  ANY KE 
Y "  
200 C$= I Nt<EY$ : FORP= 1 T0 1 25 : C$= I Nt<EY$ :: I FC$< > " " THEN220 
2 1 0  NEXT : GOT0 1 1 0  
220 CLS : PR I NTCHR$ ( 23 > :: PR I NT " YOUR F I NAL SCORE WAS " ; S ; :: END 
230 CLS :: GOSUB490 :: PR I NTG H , " **LETTER " ; A$ < A > ; " ** I N  WH I CH D I RECT I ON 

SHOULD YOU A I M  YOUR R I GHT HAND? " :: FORP= 1 T0 1 25*G : C$= I NKEY$ : I FC$= " " 
THENNEX T  
2 4 0  F=R < A > : R < A > =VAL < C$) :: GOSUB520 : R < A > =F : I FR < A > =VAL ( C$)THENS=S+ 1 E  
LSECLS :: PR I NT@ l , " WRONG--THE R I GHT ONE I S " : GOSUB490 :: GOSUB520 : S=S- 1 
250 CLS :: GOSUB490 : PR I NT� 1 , " **LETTER " ; A$ < A > ; " ** I N  WH I CH D I RECT I ON 

SHOULD YOU A I M  YOUR LEFT HAND? " :: FORP= 1 T0 1 25*G :: C$= I Nt<EY$ :: I FC$= " " T  
HENNEXT 
260 F=L < A > : L < A > =VAL < C$) : GOSUB530 : L < A > =F : I FL < A > =VAL < C$ > THENS=S+ 1 E  
LSECLS :: PR I NT� l , " WRONG--THE R I GHT ONE I S " :: GOSUB490 :: GOSUB530 : S=S- 1 
270 CLS :: GOT0 1 90 
280 FORX=35T039 :: SET < X , 1 4) :: SET < X , 1 9) :: NEX T :: SET < 34 , 1 5) :: SET < 40 , 1 5) : S 
ET < 34 , 1 8 > :: SET < 40 , 1 8 > : FORY= 1 6T0 1 7 : SET < 33 , Y > :: SET < 4 1 , Y > :: NE X T : FORY= 1 5  
T0 1 7 :: SET < 32 , Y > :: SET < 42 , Y > :: NE X T  
290 FORY=20T026 : SET < 37 , Y > :: NE X T :: X =37 : FORY=26T03 1 : X = X - 1 :: SET < X , Y > :: N  
E X T : X=37 : FORY=26T03 1 : X= X + 1 :: SET < X , Y > : NE X T :: SET < 30 , 3 1 > : SE T < 44 , 3 1 ) :: FO 
RX=35T039 :: SET < X , 2 1 > :: NE X T :: RETURN 
300 X=39 : FORY=22T027 : X = X + 2 : SET < X , Y > :: NE XT :: X=5 1 : Y=27 :: GOSUB470 :: RETU 
RN 
3 1 0  FOR X=40T06 1 :: SET < X , 2 1 ) : NE X T : X =54 : Y=2 1 : GOSUB480 :: RETURN 
320 X=57 : FORY= 1 3T020 :: X= X -2 : SET < X , Y > :: NE X T :: X=55 : Y= 1 3 :: GOSUB470 : RETU 
RN 
330 FORY= 1 0T020 : SET < 40 , Y > : NE X T : X=40 :: Y= 1 0 :: GOSUB480 : RETURN 
340 I NPUTC$ :: FORA= 1 T026 :: I FC$=A$ < A > THENN < L > =AELSENE X T  
350 RETURN 
360 FOR X=2 1 T034 : SET < X , 2 1 > :: NE X T :: X = 2 1 :: Y=2 1 :: GOSUB480 : RETURN 
370 X=40 : FORY=22T027 :: X= X -2 :: SET < X , Y > : NE X T : X=28 : Y=27 : GOSUB470 : RETU 
RN 
380 FORY=22T03 1 : SET ( 40 , Y > : NE X T : RETURN 
390 X=35 : FORY=22T027 : X=X-2 : SET < X , Y > : NE X T : X=23 : Y=27 : GOSUB470 : RETU 
RN 
400 FOR X = 2 1 T034 : SET < X � 2 1 ) : NE XT : X= 1 3 : Y=2 1 : GOSUB480 : RETURN 
4 1 0  X= 1 7 : FORY = 1 3T020 : X= X + 2 :: SET < X , Y > : NE X T : X= 1 9 : Y= 1 3 : GOSUB470 : RETU 
RN 
420 FORY= 1 0T020 : SET < 34 , Y > : NE X T : X=27 : Y= 1 0 : GOSUB480 : RETURN 
430 PR I NT " NEVER CROSS ARMS UPWARD " : GOSUB540 : RETURN 
440 FORX=40T045 : SET < X , 2 1 > : NE X T : X=46 : Y=2 1 : GOSUB480 : RETURN 
450 X=34 : FORY=22T027 : X = X +2 : SET < X , Y > : NE X T : X=46 : Y=27 : GOSUB470 : RETU 
RN 
460 FORY=22T03 1 : SET ( 34 , Y > : NE X T : RETURN 
470 FORD= < X -2 > TO < X +2) : SET < D , Y+ 1 > : SET < D , Y+3) : NEX T : FORD= < X -4 > TO < X+ 
4) : SET < D , Y+2 > : NE X T : SET < X , Y+4) : RETURN 
480 FORD= XTO < X+7 > : FORZ=YTO < Y+3 > : SET < D , Z > : NE XT Z : NEXTD : RETURN 
490 GOSUB280 : PR I NT�668 , " 1 " ; : PR I NT�48 1 , " 2 " ; : PR I NT@220 , " 3 " ; : PR I NT� 
1 46 , " 4 " ; :: PR I NT�202 , " 5 " ; : PR I NT@45 1 , " 6 " ; :: PR I NT@648 , " 7 " ; : PR I NT�722 , " 
8 " ; : RETURN 
500 GOSUB2BO : I F.J=2THENSET < 36 , 1 6 > :: SET < 38 , 1 6 > :: 0NR < A > GOSUB390 , 400 , 4 
1 0 , 420 , 430 , 440 , 450 , 460 : 0NL < A > GOSUB370 , 360 , 340 , 330 , 320 , 3 1 0 , 300 , 380 
:: RETURN 
5 1 0  GOSUB520 :: GOT0530 
520 ONR < A > GOSUB300 , 3 1 0 , 320 , 330 , 430 , 360 , 370 , 380 :: RETURN 
530 ONL < A > GOSUB450 , 440 , 430 , 420 , 4 1 0 , 400 , 390 , 460 : RETURN 
540 FORP= 1 T02000 : NE X T : RETURN 
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I SSUE 22 { SEPTEMBER 1 981 ) MICR0-80 

***** THREE B I LLY GOATS GRUFF L2/l 6K 

PAGE 1 6  

by R .  Norman ***** 

Thi s Bas i c  program runs on a Level I I  l 6K 1 80 and requi res l ess than 6K of memory . Simply CLOAD 
and RUN , then press the space bar { or any other key ) to turn to the next page of the story . 

· 

Our justi fi cat i on { rati onal i sati on ) for buyi ng a computer was that we wanted our chi l dren to 
grow up thi nk i ng that computers are part of the furni ture , and thi s program i s  part of an attempt 
to make our chi l dren more i nterested i n  that i tem of furni ture . 

The program i s  an ani mated presentat i on of a we 1 1  known chi l dren 1 s tal e .  I chose thi s tal e 
for conversi on to a program both because the story was my three year ol d son 1 s favouri te at the 
t i me and because, wi th few characters and very l i ttl e scenery , the graphi cs for the story are 
rel ati vely easy . 

The text i s  very basi c :  i t  i s  a s impl i fi ed vers i on of a Ladybi rd book for begi nner readers 
{ 5-6 year o l ds ) . However , the program al so appeal s to those who are much younger ( my 1 5  month 
o l d daughter enjoys i t  thoroughly , though i ns i sts that the goats are dog s )  , and most adu 1 ts 
have found i t  entertai ni ng .  

From a programmi ng poi nt of vi ew,  the most i nteresti ng aspect of the program i s  the use of control 
codes 26 and 24 wi thi n graph i c s  characters . Control code 26 moves the cursor down one l i ne ;  
control code 2 4  moves the cursor back one space . The use o f  these codes wi th the ordi nary graphi cs 
codes ( 1 28-1 9 1 ) permi ts the creat i on of a s i ngl e graphi c s character occupyi ng , say ,  three vi deo 
l i nes that c an be moved around the screen as i f  i t  were a s i ngl e l etter or a si ngl e-l i ne stri ng , 
provi ded that the boundari es of the screen are respected . An ex amp 1 e of thi s can be found i n  
l i nes 41 0-440 , whi ch use the data i n  l i nes 1 60-200 to create a mi ddl e-si zed goat ( M$ )  that takes 
up three l i nes of the screen . I n  l i nes 1 070 and 1 230 thi s stri ng i s  moved as i f  i t  were a si ngl e­
l i ne stri ng . Note al so the use of the graphi cs character 1 1 28 1 , the bl ank character . I t  i s  
necessary to pl ace these characters on the si de that the overal l graphi cs fi gure ( e . g .  the goat ) 
i s  comi ng from i n  order to prevent a trai l of bl obs bei ng l eft behi nd .  For exampl e ,  the goats 
move from l eft to ri ght i n  the story , so that they must have b 1 ank characters on the l eft s i de .  
( Note that the trol l ,  whi c h  moves u p  and down , i s  an excepti on . It  has b l ank characters on 
top to cover the case where the trol l descends , but I found that I cou l d  not pl ace the characters 
under the trol l because they destroyed , and woul d  not permi t the reconstructi on of , the bri dge 
whi 1 e the tro 1 1  was supposed to be standi ng on i t .  To cover thi s case I had to use a separate 
vari abl e ,  TC$ ,  under the trol l for the t i me that the trol l was movi ng upwards - see l i nes 1 00 
and 1 800 . 

GET OUT OF MY WAY 

8 0  CLS : CLEAR 1 000 
90 PR I NTCHR$ ( 23 > : PR I NT<i>390 , " THREE B I LLY GOATS GRUFF " 
1 00 C$=STR I NG$ ( 64 , 1 28 > : C2$=C$+C$ : C3$=C$+C$+C$ : TC$=STR I NG$ ( 4 . 1 28 >  
: G$=CHR$ ( 1 64 > +CHR$ < 1 84 ) 

. 

1 1 0 REM L I TTLE GOAT 
1 20 DATA 1 28 , 1 44 , 1 28 , 1 28 , 1 28 , 1 70 , 1 72 
1 30 DATA 26 , 24 , 24 , 24 , 24 , 24 , 24 , 24 
1 40 DATA 1 28 , 1 83 , 1 3 1 , 1 3 1 , 1 3 1 , 1 7 1 , 1 44 
1 50 REM M I DDLE S I ZED GOAT 
1 60 DATA 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 44 
1 70 DATA 2 6 , 24 , 24 , 24 , 24 , 24 , 24 , 24 
1 80 DATA 1 28 ,  1 80 , 1 76 , 1 76 , 1 76 , 1 76 , 1 9 1 , 1 39 
1 90 DATA 26 , 24 , 24 , 24 , 24 , 24 , 24 , 24 , 24 
200 DATA 1 28 ,  1 83 , 1 3 1 , 1 3 1 , 1 3 1 , 1 3 1 , 1 7 1 , 1 44 
2 1 0  REM LARGE GOAT 
220 DATA 1 28 , 1 44 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 83 , 1 86 , 1 77 
230 DATA 2 6 , 24 , 24 , 24 , 24 , 24 , 24 , 24 , 24 , 24 , 24 
240 DATA 1 28 ,  1 89 , 1 88 , 1 88 , 1 88 , 1 88 , 1 88 , 1 9 1 , 1 3 1 , 1 43 



Ml R0-80 PR DUCTS 
D O N 'T B E  H E L D  BACK BY AN 

ANT IQUAT E D  D IS K  O PE RAT I N G  SYSTEM 

MOVE U P  TO 
N EWDOS 80  $1 49 incl . p&p 
N EWDOS 80 is  a com plete l y  new D OS for the T R S -80 
SYST E M  80. It is wel l -documented , bug free and 
increases the: power of your system many t imes ove r .  I t  
is u pwa rd com pati b l e  with  T R S DOS A N D  N EWDOS ( i e  
T R SDOS and N EWDOS+ programs wi l l  r u n  o n  
N EWDOS 8 0  b u t  t he reverse i s  n o t  necessa ri l y  so ) .  

Tht;se a re just a few of the many new featu res offe red 
by N EWDOS 80 . 
* N ew BAS I C  comm ands that su pport vari able record 

l engths u p  to 4095 bytes l ong.  
* Mix or m atch d isk  dr ives . Su pports any track count 

from 18 to 96. Use 35,  40,  7 7  or 80 track 5Y.t i nch 
mi n i  d i sk  d r i ves, 8 i nch d isk dr ives OR A N Y  COM­
B I N AT I O N . 

* An opti ona l  secu rity boot-up for B AS I C  or mach i ne 
code app l i cati on programs . User never sees " D OS­
R EA D Y "  or  " R E A D Y "  and is  u na b le to "B R EA K ", 
c lear  screen or issue any d irect BAS I C  statements, 
i nc l u d i ng " L I ST " .  

* N ew edit ing commands that a l l ow p rogram l i n es t o  
b e  de l eted from one l ocat ion and m oved to another 
or to a l l ow the d u p l icati on of a p rogram l i ne with 
the de letion of the origi na l . 

* E n h anced and i m p roved R E N U M B E R that a l l ows 
re location of su broutines .  

* Create powerfu l cha in  command fi l es which wi l l  
control the operat ion of your  system . 

* D evice h a n d l i n g  for routing to d isp lay and pri nter 
s im u l taneou s l y .  

* M I N I D OS - stri k i ng the D ,  F a n d  G keys s i mu l ­
taneous l y  c a l l s  u p  a M I N I DOS wh ich a l l ows you to 
perform many of the DOS commands without d is­
turbing the res ident progra m .  

* I nc ludes S u perzap 3 .0 wh ich enab les you t o  d ispl ay/ 
pr int/modify any byte in memory or on d i s k .  

* A lso i ncl u des t h e  fol l owing u ti l it ies : 
- D isk Ed itor/Assem b l e r  

D i sassemb l e r  (Z80 m ach ine code)  
- L M  offset - a l l ows tran sfers of any system tape 

to D isk fi le automatica l l y  re located . 
-- L E V E L I - Lets you conve rt your  com puter back 

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

dis k .  
- D l  R C H EC K  Tests d i sk d i rector ies f o r  e rrors 

and l i sts them.  
- ASPOO L - An automatic spoo l e r  wh ich routes a 

disk fi l e  to the pr inter wh i l st the computer con· 
t i n ues to operate on other programs . 

- LCDV R - a  l ower case dr ives wh ich disp l ay l owe r 
case on the screen if you have fitted a s i m p l e  l owe r 
case modificat ion . 

D IS K  D R IV E  USERS 
E L IM INATE C R C  E R R O RS 

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

F IT A PE RCOM DATA SEPARATO R 
$37 .00 plus $1 .20  p&p. 

When Tandy designed the T R S -80 expansion i nterface , 
they d id  not i nc l u d e  a data separator i n  the d isk­
contro l l er  c i rcu itry, despite the I .  C .  manufactu rer's 
recomme ndati ons to do so . Th e resu l t  is that many 
d isk d rive owne rs suffe r a l ot of D isk 1 /0 e rro rs .  The 
a nswer is a data separator .  Th is u n it fits i nside your 
e xpansion i nterface . I t  is su ppl ied with fu l l  i n struct ions 
a nd i s  a m u st fo r the ser ious d isk user .  
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MPI  D IS K  D R IVES 
H I G H E R  P E R F O RMAN C E - LOWE R PR I CE 

M P I  is the second l a rgest manufactu rer of d isk d rives i n  
t h e  wor l d .  M P I  d r ives u s e  the same form o f  h ead 
contro l as 8" d ri ves and conseq uent l y ,  they h ave the  
fastest track-to -track access t ime avai l ab le  - 5msec! A l l  
M P I  d r ives are capab le  o f  s ing le  or  dou bl e -density 
ope rati on . Doub le -de nsity operation requ i res the i n sta l ­
l at i on of a P E  RCOM doubler  board i n  the expans ion 
i n te rface . 

As we l l  as si ng le  h ead drives, M P I  a lso ma kes d u a l ­
h e a d  dr ives.  A dua l -hea d drive i s  a l most as versat i l e  as  
two s ing le -h ead d r i ves but  i s  much cheaper.  

O u r  M P I  d rives a re suppl i ed bare or i n  a metal cabi net 
- set u p  to operate with you r T RS-80 or  SYST E M  80 . 
A l l  d ri ves a re so l d  with a 90 day wa rranty and service is  
ava i l a b l e  t h rough M I C R 0-80 P R O D UCTS . 

MPI  B5 1 40 Trac k Single Head D rive . . . . . .  only $349 
MPI  B52 40 Track D ouble Head D rive . . . . .  only $449 

Prices a re for bare dri ves and inc l ude p&p . Add $ 1 0 .00 
per dr ive for a cab i n et and $60.00 for a powe r supply 
to su it two dr ives . 40 t rac k d rives a re enti re l y  com pa ­
t ib le  with 35 track d ri ves.  A 40 track DOS such as 
N EWDOS 80 i s  n ecessary to u ti l i se the extra 5 tracks . 

O V E R  800 K I LO BYT ES O N  O N E  D IS K ETTE !  
WITH MPI 8 0  T R A C K  D R I V ES 

M P I  80 trac k dr ives a re now avai l a b l e .  The B 9 1  80 
track si ng le -head dr ive stores 204 K i l obytes of for­
matted data on o n e  s ide of a 5Y.t i nch d i skette i n  s ing le ­
density mode.  I n  doub le-density mode it  stores 408 
K i l obytes and l oads/saves data twice as qu ick ly . 

The B92 80 track dua l -head d rive stores 204 K i l obytes 
of formatted data on E ACH s ide of a 5Y.t i nch dis kette 
in s i n g l e -d ensity m ode . That's 408 K i l obytes per  
d is kett e .  In  dou b l e -density m ode, the B92 stores a 
mammoth 408 K i l obytes per s ide or 8 1 6 K i l obytes of 
form atted data per d iskette. W ith two B92's and a 
P E R CO M  doub le ,  y ou cou l d  h ave over 1 .6 Megabytes 
of on l i ne storage for your 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 Dr ive . . . . . .  only $61 9 

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

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

3M's D IS K  D R I V E  H E AD C LEAN I N G  D IS KETTES 
$30.20 incl . p&p . 

D isk d r i ves a re expensive and so are d iskettes . As with 
any magnetic record ing device , a disk d rive works 
better and l asts l onger if the h ead i s  c leaned regu l a rl y .  
I n  the past, the p roblem has bee n ,  how d o  you c l ea n  
the  head w ithout p u l l ing t h e  mechan ism a part and r u n ­
n i n g  t h e  ri sk of damag ing  del icate parts .  3 M 's have 
come to our resc u e  with S COTCH B RAN D ,  n o n ­
abrasi ve, head c lean ing  d iskettes which thorough l y  
c lean the head i n  seconds. T h e  clean ing action is  l ess 
abrasive than an  ord i n a ry d is kette and no res idue is 
left beh i n d .  E ach kit conta i ns : 

- 2 h ead c lean ing  diskettes 
- 1 bott l e  of c l ean ing  f l u i d  
- 1 bott l e  d i spenser cap 

PLEASE USE ORDER FORM ON PAGE 36 
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U S E  TAN D Y  PE R I P H E RA LS O N  YO U R  SYSTEM-80 
V IA  

SYSPAN D-80 - $97.50 i nc l .  p&p 
The SYST E M -80 hard wa re is not compat i b l e  with the 
TRS-80 i n  two important a reas . The printer port is 
add ressed d iffe rently and the expansion bus  i s  ent i re l y  
d i fferent.  Th is means t h a t  SYST E M -80 owners a re 
den ied the wealth of econom ica l ,  h igh performance 
peri phera ls which have been deve l oped for the T R S -80. 
U nti l now, th at is .  M I C R0-80 has d eve l oped the 
SYSPAN D-80 ada ptor to ove rcome this  problem . A 
complete ly sel f-conta i n ed u n i t  i n  a sma l l  cabi n et wh ich 
matches the colou r sch eme of y ou r  computer, it  con ­
nects to the 50 -way e xpansion part on the rear of y ou r  
SYSTEM 80 and generates the F U L L Tandy 4 0  way 
bus as wel l  as provi d i ng a Centro n ics para l l e l  pr inter 
port . SYSPAN D -80 enables  you to ru n an E xatron 
Str i n gy F loppy from y ou r  SYSTE M  80, or  a n  L N W  
R esearch expansion i nterface or  any other d e s i rab le  
peri phera l s  designed to i nterface to the T R S-80 expan­
s ion port . M a ke your SYST E M  80 h a rdwa re compati b le  
with  the T R S -80 via  SYSPAN D -80. 

P R O G RAMS BY M I CR OS O FT 

E D IT O R  ASSEMB L E R  P L US ( L2/1 6K) 
$37.50 + $1 .20 p&p 
A much i m p roved editor-assembler  and d ebug/mon itor 
for L2/1 6 K  T R S -80 or  SYSTEM 80. Asse m b l es d i rect ly  
i nto memoty, su pports macros and condit iona l  assem ­
b l y ,  incl u des n e w  comma nds-su bst itute ,  move, copy 
and extend . 

L EVE l l I I  BAS I C  $5 9.95 plus $ 1 .2 0  p&p 
Loads on top of Leve l I I  BAS I C  and gives advanced 
g raphics ,  a u tomatic re number i ng,  s i ngl e  stro ke i nstruc­
t ions (sh ift-key entri es) keyboard debou nce, su itable  
for L2/1 6 K  and u p  ( N ot D is k  B AS I C )  

ADVENT U R E  O N  D IS K  $35.95 plus $1 .20 p&p 
This is the origi na l  A D V E NT U R E  game adapted for 
the T RS-80 . The game f i l l s  an e nt i re d i s kette . E n d l ess 
variety and cha l l enge as you seek to r ise to the l eve l of 
G ra nd M aster .  U nti l you ga i n  ski l l ,  there a re whole  
a reas of the cave that y ou cannot ente r .  ( R e q u i res 32K 
One D isk)  

BAS IC  COMPI L E R  $2 08 plus $2 .00  p&p 
N ew improved ve rs ion,  the B as ic Compi l e r  converts 
D i sk BAS I C  programs to m ach ine  code, a utomatica l l y .  
A compi led program ru ns, o n  a ve rage , 3-1 0 t i mes faster 
than the or ig ina l  BAS I C  program a nd is  m u ch more 
d iff icult to p i rate . 

UPGRADE TO 1 6K 
FOR ONLY $30.00!! 

M I C R0 -80's 1 6K MEMO R Y  E XPANS I O N  K IT 
HAS B E E N  R E D U C E D  I N  P R I C E  EVEN MO R E  

La rger vo l u me means we buy better  and we pass the 
savi ngs on to you.  These a re our p roven ; pri m e ,  branded 
200 ns ( yes , 200 nanosecond ) ch i ps .  You wi l l  pay 
m u ch more e lsewhere for s l ow, 3 50 ns. ch i ps .  O u rs a re 
guaranteed for 1 2  months . A pai r  of D I P  s h u nts is a l so  
requ i red to u pgrade the C P U  memory i n  t h e  T R S -80 -
these cost a n  additiona l $4 .00. A l l  kits come compl ete 
with fu l l ,  step-by-step i nstructions wh ich i nc lude  
l a be l l ed photographs . N o  so lder ing  i s  req u i re d .  You d o  
n o t  have t o  be a n  exper ienced e l ectron ic techn ic ian to 
i nsta l them. 

D I S K  D R IV E  CAB L ES 
S U ITAB L E  F O R  ANY D IS K  D R I VES 

DC-2 2 D rive Co n nector Ca ble . . . . . . .  $ 3 9  i ncl . p&p 
DC-4 4 D r ive Connector Ca ble  . . . . . . .  $49 i ncl . p&p 

D O U B L E  T H E  SPE E D  A N D  CAPA CITY 
OF Y O U R  D IS K  D R I V ES 

P E R C O M  D O U B l E R  O N L Y  $220 
plus $2 .00 p&p 

I nsta l l i ng a Doubler  is l i ke buying a nother set of d isk  
d rives, on ly  much cheaper ! !  

·
The doubler  works  with  

most modern d i s k  d r i ves i nc l u d i ng : - M P I , M icropol is ,  
Pertec, T EAC (as suppl ied by Tandy ) .  The doubler  
i nsta l l s  in  the T RS-80 e x pa nsi on i nterface , the  Syste m ­
SO expansion i nterface and the  L N W  R esearch expan­
s ion i n terface i n  a few m i n utes without any so lder ing, 
cutt ing of tracks, etc . I t  comes comp lete with its own 
T R S DOS compat i b l e  double  d ens ity o perat i n g  system .  

D O  L E-ZAP I I - D O U- B L E  D ENSITY PAT C H  
F O R  N EWDOS 8 0  

F LO PPY D O CTO R A N D  MEMO R Y  D IAG N OSTI C  
(by MI C R O  C L I N I C) $29 .95  plus 50c. p&p 

Two m ach ine l a nguage p rogra ms on a d is kette together  
with  manua l  wh ich thorough l y  test you r d i s k  d ri ves 
and memory . There are 1 9  poss i b l e  e rror messages i n  
t h e  d is k  d ri ve test a n d  the i r  l i ke l y  c au ses a re e x p l a i ned 
in the m a nual . E ach pass of the me mory tests checks 
every address in R A M  520 t i mes,  i n c l u d i n g  the s pace 
norm a l l y  occu pied by the d i agnostic p rogram itse l f .  
When an error occu rs the  add ress,  expected d ata , and 
actu a l  data a re pr i nted out together  w it h  a deta i led 
e rror ana lys is  showi n g  the fa i l i ng b it  o r  bits, the corres­
pon d i n g  I C 's and the i r  locat ion . Th is is  the most 
t horough test routine avai l ab l e  for T RS-80 d is k  users . 

B O O KS 

L E V E l I I  R O M  R E F E R E N C E  MAN U A l  
$24.95 + $1 .20 p&p 
Ove r  70 pages packed fu l l  of usefu l i nformat ion and 
sample  p rograms .  Appl i es to both T R S -80 and S YSTE M 
80 . 

T RS-80 D IS K  A N D  OTH E R  MYSTE R I ES 
$24.95 + $1 .20 p&p 
The h ottest se l l i ng T R S -80 book in the U .S.A.  D isk fi l e  
structu res revealed,  D OS 's compared a nd expl a i ned,  
h ow to recover l ost f i les ,  how to reb ui l d  c rashed 
d i rectories - th is  i s  a m u st for the ser ious D isk user 
and i s  a perfect companion to any of the N EWDOS 's .  

L EA R N I N G  l EV E L  I I  
$1 6 .95 + $1 .20 p&p 
Written by D a n i e l  L i e n ,  the author of the T R S -80 
Level I H a nd book, t h i s  book teaches you , step-by-step ,  
h ow to g e t  the most from your Level I I  mach i ne .  
I nva luab le  supplement to e ither the T R S-80 Level I I  
M a n u a l  or the  System-80 M a n u a l s .  



MORE AUSTRALIAN SOFTWARE 
All programs designed to run on both the T RS-80 or  the SYSTEM 80 without m odification .  Most programs i nclude sound  

TRIAD VO l 1  - l2 /1 6 K  
Cassette $1 0.95 Disk $1 5.95 

+ 60c p&p 
Three separate games wh ich test your powers of memory and 
concentration. The programs combine graphic displays and 
sound : 
SIMON-SEZ: Just l i ke the electro nic music puzzles on sa l e  for 
more than $20 . N umbers are f lashed o n  the screen and sounded 
in a sequence determi ned by the computer. Your task is to 
reproduce the sequence, correctly .  
L I N E ? :  Rather l i ke a super, compl icated version o f  noughts 
and crosses. You may play against another player or against 
the computer itself .  But beware, the computer cheats! 
SUPER CONCENTRATION : Just l i ke the card game but with 
more o ptions . You m ust find the h idden pairs .  You may play 
against other peopl e ,  play against the computer, play on your 
own , or even l et the '80 play on its own . 

T R I A D  VO L 2 - L2/1 6 K  
Cassette $1 0.95 D isk $1 5.95 

+ 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 blank space and you 
had to shuffle the numbers around one at a t ime until you 
had made a part icu lar pattern? Wel l ,  SHU F F L EBOA R D ,  the 
first program i n  t h is triad, is just this, except that the computer 
counts the number of moves you take 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 LE BOAR D except that you only 
see the computer's pattern for a brief span at the beginn ing of 
the game, then you must remember it ! 
I n  MATCH EM, you have to manoeuvre 20 pegs from the 
centre of the screen to their respective holes in the top or 
bottom rows. Your score is determined by the time taken to 
sel ect a peg, the route taken from the centre of the screen to 
the hole a nd you r abi l ity to d i rect the peg into the hole with­
out h itti ng any other peg or the boundary . 

VISU RAMA L2/1 6 K  
Cassette $1 0.95 Disk $1 5.95 

+ 60c p&p 
Two programs wh ich give fascinating, ever-changing patterns 
o n  the screen. 
L I F E  is  the fastest implementation of the Game of Life you 
wi l l  see on your '80 . Machine la nguage routines create up to 
1 200 new generations per m i n ute for sma l l  patterns o r  up to 
1 00 per m i n ute for the fu l l  1 28 x 48 screen matrix.  Featu res 
fu l l  horizo nta l and vertical wraparound . 
EPI CYC LES wil l fascinate you for hours .  The ever-changing 
ever-movi ng patterns give a 3D effect and were i nspired by the 
a ncient G reek theories of Ptol emy and h is model of the Solar 
system. 

E D U CATI O N  A N 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 h i s  pupi ls, there are five programs in both Level I and 
Level II to suit all  systems: 
BUG-A-LUG : a mathematics game, in which you must get the 
sum correct before you can move . 
AUSTRAL IAN G EOGRAPH Y :  l earn about Austra l ian States 
a nd towns, etc. 
SU BTRACTION GAM E :  bui l d  a tower with correct answers . 
HOW GOOD IS YOUR MATHS? Select the function (+, -, 
-:- or X) and degree of d ifficu lty. 
HANGMA N :  That wel l  known word game now on your 
computer.  
Recommended for children from 6 to 9 years. 

C OSMI C  F I G HT E R  & SPAC E  J U N K - L2/1 6 K  
Cassette $1 0.95 Disk $1 5.95 

+ 60c p&p 
Both programs have sou nd to compl ement their excel lent 
graph ics .  In COSM I C  F I G HT E R ,  you must defend the earth 
against seven d ifferent types of a l ien ai rcraft. It is u n l i kely that 
you wil l  be successful but you wi l l  have a l ot of fu n trying ! 
You m ission in SPACE J U N K  is to c l ea n up a l l  the debris left 
fl oating around in space by those other space games . It is not 
as s imple as it sounds and space j u n k  can be q u ite dangerous 
u n l ess you are very carefu l .  

SPAC E D R IV E  L2/4 K  & 1 6K 
Cassette $8.95 D isk $1 3.95 

+ 60c p&p 
Try to manoeuvre your space ship t h rough the meteor storms 
then land it carefu l l y  at the space port without ru n n i ng out of 
fuel or crashing.  Comp l ete with rea l istic graph ics . 

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

+ 60c p&p 
Both programs include sound to improve their realism. 
STAR F I R E  seats you i n  the cockpit of an X-wing fighter as 
you engage i n  battle with the deadl y  Darth Vader's T ie-fighters. 
Beware of the evi l  one h i mself and may the Force be with you. 
I n  NOVA I NVASION, you m ust protect your h ome planet of 
H i berna from the i nvadi ng NOVA D I AN S .  Y ou have two fixed 
guns at each side of the screen and a moveable one at the 
bottom. Apart from shooting down as many invaders as 
possible,  you must protect your p recious hoard of Vitami nium 
o r  perish ! 

AI R ATTAC K  AN 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 ncludes sound and real istic graph ics. The a i r· 
craft even have rotating propel lers ! B ut they a lso d rop bombs 
o n  you , so it 's ki l l  o r  be k i l l ed !  
NAG RACE lets you pander t o  your gambl i ng i nstinct without 
actual l y  losing real money .  Up to five pu nters can join in the 
fu n .  Each race results in a photo-finish wh i l st there is  a vis ib le  
race commentary at the bottom of the screen throughout the 
race. Happy punting ! 

F O U R  L ETTE R  MAST E RMI N D  l2/1 6K 
Cassette $8.95 D isk $1 3 .95 

+ 60c p&p 
There are 550 fou r-l etter words from wh ich the computer can 
make its choice. You have 1 2 chances to enter the correct 
word. After each try, the computer informs you of the n umber 
of correct letters and those in the correct posit ion . You can 
peek at the l ist of possible  words but it w i l l  cost you points. 
Makes l earning to spel l fu n .  

MUS IC  I V - L2/1 6K 
Cassette $8.95 Disk $1 3.95 

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

* * * SAVE OO$'s * * * SAVE OO$'s * * * SAVE OO$'s * * *  MICR0-80 EXPANSION I NTERFACE * * *  
M I C R 0-80's expansion interface uti l i ses the proven LNW Research E xpansion board. I t  i s  suppl ied fu l l y  bui lt  u p  and tested i n  an 
attractive cabi net with a self conta ined power supply, ready to plug i n  a nd go. The expansion i nterface carries M I C R 0 ·80's ful l ,  no 
hassle, 90-day warranty. 
Features include: - • Sockets for up to 32K of memory expansion • Disk contro l ler for up to 4 d isk dr ives e Paral lel  printer port 

• Serial RS232C/20mA 1 /0 port • Second cassette ( optiona l )  
The expansion i nterface connects d irectly t o  your TR S-80 L2/1 6K keyboard o r ,  v i a  SYSPAN D-80 t o  your SYSTE M -80V I D E O  G E N I E  
Prices: H D -0 1 0-A Expansion I nterfaces with (/J K : $499.00 H D-01 0-8 E xpansion I nterfaces with 32K : $549.00 H D-01 1 Data 
separator fitted ( recommended) : add $29 .00 H D -01 2 Dual cassette I n terfaces fitted : add $1 9 .00 

The MICRO-SO Expansion I nterface is also available in kit form. 
Prices: HD-0 1 3  Kit consisting of LNW Research PC board and manual ,  A L L  components including cabinet & 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 



for $49.00plus $2.00 p & p  
A c hoice of u p pe r  and lower case d i sp lay is  eas i e r  to read . 

g ives g reate r ve rsati l i ty 
The M icro-SO lower case mod if ication g ives you th is  faci l i ty, 

p l u s  the symbols for the 4 p layi ng -card s u its for $ 49.00 + 
$ 2 .00 p & p 

Both prog rams g ive yo u r  T R S - So'm 
M o d e l  I or System so•m 

an opt ional  typewriter capab i l i ty,  i .e .  s h i ft for u pper case 
The second prog ramm� a l so i nc l udes Keyboard -debo u nce 

and a f lash i ng c u rsor.  
You f i t  i t .  Or we c a n .  

The M ic ro - S O  modif icat ion featu res true b e l ow - th e - l i ne 
desce nders and a b lock c u rsor. 

Each k it  comes with com prehensive f itt i ng i n struct ions 
and two u n iversa l l owe r-case d rive ro ut i nes o n  cassette to 
enable yo u to d isp lay lower case i n  B A S I C  programs 

F i tt i n g  t h e  mod i f i c a t i o n  req u i res so l d e r i n g  i ns i d e  the 
computer.  Th is  shou ld only be carr ied o u t  by a n  experie nced 
hobbyist o r  tec h n ic i a n . 

If yo u a re at a l l  d u bi o u s .  a f i tt i ng serv ice is ava i lab le  in a l l  
capita l  c it ies f o r  o n l y  $ 20 . 00 .  

The d river ro ut ines are se lf-re locati n g ,  self- p rotecti n g  a n d  
wi l l  co - reside w i t h  o t h e r  mac h i ne lang uage p rog rams s u c h  
as Keyboard - d e b o u nce . s e r i a l  i nterface d river programs etc . 

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

120 now. 
ADD A DISK DRIVE TO YOUR TRS·SdmMODEL I l l  

FOR ONLY $875.00 OR ADD TWO FOR ONLY $1199. 
T h e  M ic ro -80 d i sk d ri ve u pg rade for t h e  TRS-so•m M od e l l I I  

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

1 or 2 M PI 40-trac k s i ng l e  h ead d isk d ri ve s ,  1 VR Data 
d o u b l e -d e nsity d isk contro l l e r  board and 1 d ua l  d rive powe r 

s u p p l y  p l u s  a l l  th e necessa ry m o u nt ing h a rd wa re ,  cables a nd 

c o m p re h e n si ve f i tt ing i nstru ct ions ,  wh ich can be ca rried o u t  

with a m i n i m u m  o f  f u ss by a n y  ave rag e com p u te r  own e r. 

F i tt i n g  se rvice is ava i la b l e  for $ 25 .00 i n  most capita l  c i t ies .  

Daisy Wheel Typewriter/Pri nter 
M I CR0 -80 h as converted the n e w  O L I VETTI  ET- 1 2 1 DA I S Y  WHE E L  typewr i t e r  
t o  w o r k  wi t h  t h e  T R S - 8 0  and S YSTEM 80 or a n y  other m i c rocomputer 
wi t h  a Centron i c s  p a r a l l e l port ( RS 2 3 2  s e r i a l  i nterface a v a i l ab l e 
short l y ) . The E T- 1 2 1 typewri ter i s  renowned f o r  i t s h i g h  q u a l i ty ,  
f a s t  s peed ( 1 7  c . p . s . ) ,  q u i etne s s  and re l i abi l i ty .  M I C RD - 80 i s  
renowned for i t s knowl edge of t h e  TRS - 80 /S YSTEM 80 and i t s sen s i b l e  
pri c i ng p o l i cy .  Together , w e  have produced a d u a l - purpose mac h i ne : ­
an attrac t i v e ,  modern , c orrect i ng typewri ter whi c h  doub l e s a s  a 
c?rres pondence q u a l i ty D a i sy-wheel p r i nter when u s ed wi t h  your 
m1 era-computer . 

How good i s  i t ? Th i s  part of our advert i sement was typeset u s i ng 
an ET- 1 2 1  d r i ven by a TRS -80 . Wr i te and a s k  for f u l l detai l s .  

ON LY $2049 I NC. S.T. 



1 .4 MEGABYrES ON LINE + 48K RAM 
for $3800 incl. Sales Tax 

MICR0-80's 

MODEL 380 + 
MICR0-80 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 MEGABYfES FOR 85300 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 5 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 

NEWDOS 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 .4 MEGABYTE SYSTEM 
MODEL 380 + ,  EPSON MX-80 PRINTER 
NEWDOS 80 OPERATING SYSTEM 

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

* 

EXATRON STRINGY FLOPPY -- $372 .. 50 Incl. P&P 

52990 INCL SALES TAX 

53350 INCL SALES TAX 

53350 INCL SALES TAX 

53800 INCL. SALES TAX 

$40 7 0 INCL. SALES TAX 

54429 INCL. SALES TAX 

54429 INCL. SALES TAX 

54880 INCL. SALES TAX 

56380 INCL SALES TAX 

Al l Exotron Str i ngy F loppies sold by M ICR0-80 i nc l ude the s pec i a l  chai ned vers ion of 
HOUSEHOLD ACCOUNTS, developed by Char l ie  Bartlett . When used on the ESF, th is  pro­
gra m  is powerfu l  enough to perform ma ny of the accou nti ng fu nctions in a sma l l  
bus i ness .  Remember, the ESF comes com plete with a comprehensive ma n ua l ,  a 2 way 
bus-extender cable,  its own power s u pply a nd 1 0  wafers of mixed length . One wafer 
conta i ns the Data I n put/Output prog ra m a nd a nother the HOUSEHOLD ACCOUNTS 
progra m .  

CAN'T MAKE U P  YOUR MIND ABOUT THE ESF? 

Then send in $ 5 . 00 for a copy of the ma n ua l .  We wi l l  refu nd you r  $ 5 . 00 IN FULL when you 
purchase on ESF .  

* 

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

N EW SO FTWAR E  F R OM MI C R 0 -80 PRO D U CTS 

B US I N ESS P R O G RAMS 

MI C R OMANAG E M E NT 
STO C K  R E CO R D IN G  SYSTEM (L2/1 6 K) 

Cassette version . . . . . . . . . . . . .  $29.95 + $1 .00 p&p 
Stri ngy f loppy version . . . . . . . .  $33.95 + $1 .00 p&p 
This system has  been i n  use for 9 months i n  a n u m be r  
of sma l l  reta i l  bus inesses i n  Ade l a i d e .  I t  is  therefore 
thorough l y  d ebugged and has been ta i l or  made to su it 
the req u i rements of a smal l bus i ness. M I C R O M A N A G E ­
M E N T  S R C  enab les y o u  t o  mo n itor the  current stock 
l eve l a nd reord er  l eve ls  of 500 d iffere nt stock items per 
tape or wafe r .  It i ncl udes the fol l ow i ng featu res : -

Add new items to i nventory 
D e l ete d isconti n ued items from i n ventory 
L ist com p l ete fi l e  
Sea rch for a n y  stoc k n umber 
Save data to cassette or wafer  
Load data from cassette or  wafer 
Adjusts stock l evel s  from sa les  res u l ts a nd rece i pt 
of goods 
L i st a l l  items req u i r i ng reo rd er ing  

We ca n thorou g h l y  recomm e nd t h i s  program for  the 
s ma l l  bus i ness with a L2/ 1 6K compute r .  

SCOTCH B RAN D C O MP UT I N G  CASSETTES 
S uper-q ua l ity personal  computi ng  cassettes.  
C- 1 0 pack of 1 0 . . .  $26.00 i nc l . p&p 
C-30 pack of 1 0  . . .  . . .  $28.00 i n cl .  p&p 

UTI L IT I ES 

S-KE Y  by Edwin Paay $1 5 .9 5  plus 50c. p&p 
S-K E Y  i s  a com p l ete keyboard dr iver routi ne  for the 
T R S-80 and becomes p a rt of the Level I I  bas ic i nte r­
preter . W ith S - K E Y  l oaded the user wi l l  have m a n y  
n e w  featu res not ava i l a b l e  w i t h  the  standard machi ne .  
S-KEY features : 
"* S - K E Y  provi des a n  auto-repeat for a l l  the  keys on 

the keyboa rd .  If any key i s  held down l onger than 
a bout half a secon d ,  the key w i l l  repeat unt i l it  i s  
rel eased . 

* G raph ic  symbols  can be ty ped d i rect from the key­
board , th is  i nc lu des a l l  64 gra p h i c  symbols ava i l a b l e  
from the T RS-80/SYST E M  80 . 

* S- K EY a l l ows text, BAS I C  comma nds and/or 
gra p h ics to be defi ned to sh ifted keys . This  m a kes 
progra m m ing m uch eas ier  as wh ole  commands and 
stateme nts can be reca l l ed by typ i ng sh ift and a 
l ette r key . 

* Because S - K E Y  a l l ows graph ics to be typed d i rect l y  
from the keyboa rd ,  a n imation and fast graph ics a re 
eas i l y  i mplemented by typing the a ppropr iate 
gra phics symbo l s  d i rect l y  i nto P R I NT statements . 

* S - K E Y  a l l ows the use r to L I ST a program with 
P R I NT statements conta i n ing  gra p h ics, prope rl y .  
S- K E Y  d oes t h i s  b y  i ntercept i ng the L I ST rout ine  
when necessa ry . 

* S - K E Y  a l l ows the use r to l i st an u pdated l i st of the 
s h i ft key entri es to the v i d eo d isp lay  or  l i ne pr inter .  

* S- K E Y  can be d isab led and enabled when req u i red . 
Th is  a l l ows oth er routi nes wh ich take control of the 
keyboard to ru n w ith S - K E Y  as we l l . 

Each cassette has T R S -80, D I S K  and SYSTE M  80 
vers ions and comes w ith com p rehens ive docume ntation . 

BMO N by Edwin Paay $1 9.95 plus 50c. p&p 
T H E  U lT IMATE H I G H  MEMO R Y  BAS I C  MO N ITO R 
l2/1 6-48K 
O u r  own person n e l  refuse to write BAS I C  without fi rst 
l oad ing  th is amazi ng mach i ne l anguage ut i l ity program 
i nto h igh memory !  B M O N  Renumbers;  D i splays BAS I C  
progra ms on the screen wh i l e  they a re sti l l  l oading;  tel l s  
y ou t h e  memory l ocati ons o f  t h e  program j ust l oaded ; 
l ets you sto p  a l oa d  pa rt-way th rou g h ;  me rges two 
p rograms , with automatic ren u m ber ing of the second 
so as  to p revent a ny c l ashes of I ine n u m bers;  recovers 
your  progra m  e ven t hou gh y ou did type N EW :  ma kes 
one p rogram invi s i b l e  wh i l e  you wor k  on a second 
(saves hours of cassette t ime ! ) ;  l i sts a l l  the va r iables 
used in the progra m ;  m a kes SYSTEM tapes ; l ets you 
Ed it memory d i rectl y  . . .  the l i st goes on a nd on . 
Cassette c omes with 1 6 K ,  3 2 K  and 48K versi ons, ready 
t o  l oad . Can anyone afford N OT to have B M O N ? 

E D U CATI O N A l  

R PN CAL C U LAT O R  ( l2 /1 6 K  & 32K) 
$1 4.95 $ 50c.  p&p 
G ive your  computer t h e  powe r of a $650 reverse pol i s h  
n otati on calcu l ator with 4 5  fu nctions and selectab le  
accu racy of 8 or  1 6  d i g its.  The m a i n  stack a nd registers 
a re conti n uous ly  d is pl a yed wh i l st the menu is a l ways 
i n sta ntl y  access i b l e  w ithout d i sturbing a ny ca lcu l ations 
o r  reg ister  va l ue s .  The cassette comes with both the 
1 6 K and 32K vers ions,  the l atter g iv ing you the add i ­
t iona l  powe r of a programmable  ca lc u l ator.  Comes 
with a very com p re he ns ive 1 5  page m a n u a l ,  which 
i ncl udes i nstructions to l oa d  and modify the 3 2 K  pro­
grammable  version to ru n i n  1 6 K .  Whether for busi n ess 
or p leasu re,  th is  package wi l l  p rove i nva l u ab le ,  a nd turn 
you '80 i nto a very p owe rfu l i n strume nt .  

G AMES 

MI C RO PO l Y ( l2/1 6 K) $8.95 + 60c p&p 
Now you can p lay M o nopoly on you r m i cro . The o ld 
favourite boa rd game has  moved i nto the e lectronic e ra .  
T h i s  com pu te r  vers i o n  d isp l ays t h e  boa rd on the screen , 
obeys a l l  the ru les and,  best of a l l ,  the ba n ker  does not 
ma ke m i sta kes with y ou r  change !  

C O N C E NT R AT I O N  ( l2/1 6K)  $8.95  + 60c p&p 
Another  appl icat ion  of supergraphics .  There a re 28 
"ca rds" d i sp layed on the scree n ,  face down . P layers 
take it i n  t u rn to tu rn them ove r  with the object of 
f ind ing  m atc h i n g  pai rs.  There a re 40 d i fferent patterns 
which are ch osen at rand om , so the game i s  ful l of end ­
l ess variety . This  is of part icu l a r  va lue i n  he l ping young 
c h i l dren to l ea rn the a rt of concentrat ing and , at the 
same t i me , to i ntrod u ce them to the com puter .  

METE O R  A N D  TO RPE D O  A l lE Y  ( l2/1 6K) 
$1 0.95 + 60c p&p 
Those who frequ e nt games a rcades wi l l  recogn i ze these 
two e lectro n ic ga mes .  I n  M ET E O R  you must destroy 
the enemy s pace s h i ps before they see y ou . In its most 
d ifficu l t  mode,  the  odds are a thum ping  238 to 1 
aga i nst you be ing  successfu l .  I n  torpedo a l ley you must 
s i n k  the  enemy sh i ps without h i tt ing your  own supply 
sh i p .  Both games i n cl ude sound effects and a re remark­
a b l y  accu rate reproductions of the a rcade ga mes . 



AUSTRALIAN SOFTWARE (Cont.) 

GAMES 

SH E EP D O G  (L2/1 6K) $8 .95 + 60c p&p 
Ever wondered how a sheepdog 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 ifficu lt  it is  a nd have a 
l ot of fun at the same t ime.  You control the sheepdog, 
the computer controls the shee p !  As if  that isn 't 
enough , look out for the d i ngoes l u rk ing  in the bush ! 

U BOAT $8.95 + 60c p&p 
Real t i me si m u l ation at its best ! Comes with wo rki ng 
sonar-screen and periscope, a fu l l  rack of torpedoes, 
p lenty of targets , work ing fue l  and battery meters , 
he l pfu l  Mothersh ip  for h igh-seas rep rovis ion ing and 
even has eme rgency rad io  for that terr ib le  moment 
when the depth charges put you r crew at r is k .  Requires 
Level I I / 1 6 K .  

SPACE I NVAD E RS WITH SO U N D  $8.95 + 60c p&p 
M uch i m p roved vers i on of th is a rcade favou rite with 
redesigned l aser and cannon b lasts,  h igh-s peed cannon ,  
5 0  roving drone targets, 1 0  m othershi ps and h eaps of 
fun for a l l . Level I I  with 4K and 1 6 K versi ons on th is 
cassette. 

G O L F  ( L2/1 6 K) $8.95 + 60c p&p 
Pit your ski l l s .  of m i n i -go l f  aga i nst the com puter .  Choose 
the level  of d ifficu lty, the number of ho les and whethe r  
y ou want t o  p l ay stra i ght mi n i  gol f  o r  c ra zy golf.  Com ­
plete with h azards, water traps, b u n ke rs and trees .  
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 ski l l  at dom i noes aga inst the computer, which 
provides a ti re l ess opponent. Another appl ication of 
su pergraphics from the stab le  of Char l i e  Bart lett . 
Domi noes a re shown approxi mate l y  l i fe s ize in fu l l  
deta i l  (except for colou r ! ) .  The mon itor screen i s  a 
w i n dow which you can move from one end of the 
stri ng of domi noes to the other .  Best of a l l ,  you don 't 
l ose any pi eces between games !  

K I D 'S ST U F F  (formerly MMM-1 ) $8.9 5 + 60c p&p 
Th ree games on one cassette from t hat m aste r of T R S -
80 gra phics ,  C h a r l i e  Bart lett . I ncl u des I N D Y  500, a n  
e xciting road race that gets faste r and faster t h e  l onger 
you play, S U B H U N T  in  wh ich y ou r  wa rs h i p  b l ows u p  
u nfortu nate l i tt le  su bmari nes a l l  ove r the p l ace,  and 
K N I E V E L  (as i n  motorcycle , ram p  a nd buses ) .  

OT H E R  PRO G RAMS 

I N F I N IT E  BAS I C  BY RAC ET (32K/1 D IS K) 
$49 .9 5  + 50c. p&p 
F u l l  m atr ix  fu nctions 30 BAS I C  comma nds ; 50 more 
STR I N G  fu ncti ons as BAS I C  com m a nds.  

GSF/L2/48K $24.95 + 5 0c. p&p 
1 8  m ach i n e  l angu age routi nes in cl u d ing R A C E T  sorts . 

B US IN ESS A D D R ESS AN D I N F O RMAT I O N  SYSTEM 
(48K/D ISK) $24.95 + 50c. p&p 
A l l ows you to store addresses and i n formation about 
bus inesses, edit them and print them out. 

H ISPE D  ( l2 1 6,  32 or  48 K) $29.95 
Th is mac h i ne l anguage program a l l ows you t o  SAV E 
and LOAD programs and data to tape at speeds u p  to 
2000 band (4 t imes norma l )  us ing a standa rd cassette 
recorder.  A switch must be i nsta l l ed to re m ove the 
X R X  I l l  l oad ing board , if  fitted .  
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L OWE R CASE F O R  YO U R  TRS-80/SYSTEM 80 
Kit only $49.00 plus $2 .00 p&p 

G i ve y o u r  T R S -80 or SYST E M  80 a l ower case d i splay 
with proper descenders and a b lock cu rsor (si m i l a r  to 
the T R S -80 Mod e l  I l l ) .  A lso incl udes sy mbo l s  for the 
fou r  s u its of ca rds. I nc l u des fu l l  fitt ing i n structions, a l l  
necessa ry components a nd a spec ia l  m ach ine l anguage 
dr iver program to enable lower case in  BAS I C . The 
modification is  s imi l a r  to the Tandy model  and does 
not work with E l ectric Penci l without fu rther modifi ­
cat ions .  
These k its  requ i re d i sasse m b l y  of your computer and 
some so lder ing.  They should on ly  be insta l l ed by 
someone who h as experience i n  solder ing integrated 
c i rcu its, us ing a l ow powe r ,  proper l y  earthed soldering 
i ron . If  you do not have the necessa ry exper ience/ 
equ i pment,  we wi l l  i nsta l l  the mod if ication for you for 
$20 p l us fre ight in  both d i rect ions .  M a ke sure you 
a rrange the i nsta l l at ion with us fi rst, before despatch­
ing your computer, so that we can ass u re you of a 
rapid turn-arou nd . We a re a lso arranging to have 
i nsta l l ers in  each State . See e l sewhere i n  this  issue for 
their names and addresses. 

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

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

$49.00 p lus  $2 .00 p&p 

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

( * Pr inter only - $940 incl.  p&p) 

The E PSON M X -80 pri nter is compact, q u i et,  has 
featu res unhea rd of only 2-3 years ago in a printer at 
a ny price and,  above a l l ,  i s  u ltra-re l iab le . Al l avai l a b l e  
p r i n t  modes m ay b e  se l ected u n d e r  software contro l .  
F eatu res include : 

- h ig h  qua l ity 9x9 dot-matri x character formation 
- 3 character d ensities 

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

. 1 32 characters per l i ne at 1 6 .5 cha rs/inch 

. 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 inch 
- 80 characters per second print speed 
- bi -d i rectiona l pr int ing 
- l og ical  see k ing of shortest path for pr int ing 
- l owe r case with descenders 
- T R S-80 graph ics characters bui l t  i n  
- standard Centro n ics p ri n ter port 

The b i-d i rect iona l  pr int ing cou p led with the logical  
seeking of the shortest pri nt path (which mea ns that 
the print head wi l l  commence pri nti ng  the next l i ne 
from the end wh ich req u i res the l east travel ,  thereby 
m i n i m i si n g  u n u t i l ised ti me)  g ives th is pri nter a much 
h igher t h ro ughput rate than many other pr inters 
quoti ng  print speeds of 1 20 c .p.s . or  even h igher . 

G R E E N  S C R E E N  S IMU LATO 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 
dee p  green perspe x ,  cut to fit you r monitor.  I t  improves 
contrast and is  m u ch more restfu l  to the eyes than the 
norm a l  grey and wh ite i mage.  

Al l  editor ia l  staff of M I C R O-SO a re now us ing G R E E N 
SC R E E N  S I M U LATO RS on their  own m o n itors .  

P l ease make s u re to specify whether you have a n  old 
(squarish ) or new ( rou nded ) sty l e  mon itor when order­
i ng .  N ot ava i l ab le for Dick S m ith mon itors. 
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250 DATA 26 , 24 , 24 , 24 , 24 , 24 , 24 , 24 , 24 , 24 , 24 
260 DATA 1 28 ,  1 8 1 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 70 , 1 44 
270 REM TROLL 
280 DATA 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 
290 DATA 26 , 24 , 24 , 24 , 24 , 24 , 24 , 24 , 24 
300 DATA 1 76 , 1 76 , 1 76 , 1 87 , 1 83 , 1 76 , 1 76 , 1 76 
3 1 0  DATA 26 , 24 , 24 , 24 , 24 , 24 , 24 , 24 , 24 
320 DATA 1 28 , 1 28 , 1 70 , 1 9 1 , 1 9 1 , 1 49 , 1 28 , 1 28 
330 DATA 26 , 24 , 24 , 24 , 24 , 24 , 24 
340 DATA 1 86 , 1 49 , 1 70 , 1 8 1  
350 REM L I TTLE GOAT 
360 FOR I = 1  TO 22 
370 READ L 
380 L$=L$+CHR$ < L >  
390 NEXT I 
400 REM M I DDLE-S I ZED GOAT 
4 1 0  FOR I = 1  TO 39 
420 READ M 
430 M$=M$+CHR$ ( M )  
440 NEXT I 
450 REM LARGE GOAT 
460 FOR I = l  TO 5 1  
470 READ B 
480 B$=B$+CHR$ ( B )  
490 NE X T  I 
500 REM TROLL 
5 1 0  FOR I = l  TO 53 
520 READ T 
530 T$=T$+CHR$ < T >  
540 NEX T  I 
550 REM I NTRODUCE CHARACTERS 
560 CLS 
570 PR I NT " TH I S  IS THE L I TTLE B I LLY GOAT GRUFF " 
580 PR I NT " HE L I KES TO J UMP 
590 PR I NT@452 , L$ 
600 GOSUB 1 930 
6 1 0  CLS 
620 PR I NT " TH I S  IS THE M I DDLE-S I ZED B I LLY GOAT GRUFF " 
630 PR I NT " HE L I KES TO HAVE FUN " 
640 PR I NT@388 , M$ 
650 GOSUB 1 930 
660 CLS 
670 PR I NT " TH I S  I S  THE B I G  B I LLY GOAT GRUFF " 
680 PR I NT " HE L I KES TO EAT GRASS " 
690 PR I NT@388 , B$ 
700 GOSUB 1 930 
7 1 0  CLS 
720 PR I NT " TH I S  IS THE TROLL " 
730 PR I NT " HE L I VES UNDER A BR I DGE " 
740 PR I NT@6 1 1 , T$ 
750 GOSUB 1 930 
760 PR I NT@ 1 28 , " HERE I S  THE BR I DGE " 
770 GOSUB 1 850 : GOSUB 1 930 
780 REM START STORY 
790 PR I NT@O , C3$ 
800 PR I NT@O , " THE GOATS ARE HUNGRY " : PR I NT " THEY WANT TO GO OVER TH 
E BR I DGE FOR SOME GRASS " 
8 1 0  GOSUB 1 940 
820 PR I NT@O , C2$ 
830 PR I NT@O , " HERE COMES L I TTLE B I LLY GOAT GRUFF " 
840 GOSUB 1 930 
850 GOSUB 1 960 
860 FOR N=384 TO 4 1 0 : PR I NT@N , L$ ; : FOR Z=1 TO 2 0 : NEX T  Z , N  
870 PR I NT@O , C2$ 
880 GOSUB 1 930 
890 GOSUB 1 750 
900 GOSUB 1 820 
9 1 0  GOSUB 2000 
920 GOSUB 1 930 
930 PR I NT@ 1 04 , C2$ 
940 GOSUB 2040 
950 PR I NT@64 , C3$ ;  
960 GOSUB 2090 
970 GOSUB 1 930 
980 GOSUB 2 1 30 
990 GOSUB 1 820 
1 000 GOSUB 1 970 
1 0 1 0  FOR N=4 1 1 TO 440 : PR I NT@N , L$ ; : FOR Z=1 TO 20 : NEX T Z , N  
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1 020 PR I NT:i>O , C$ 
1 030 PR I NT:i>384 , C2$ ; 

M ICR0-80 

1 040 PR I NT:i>O , " HERE COMES M I DDLE S I ZED B I LLY GOAT GRUFF " 
1 050 GOSUB 1 930 
1 060 GOSUB 1 960 
1 070 FOR N=32 1 TO 346 :: PR I NT:i>N � M$ ; ::  FOR Z = 1  TO 20 : NE X T Z , N 
1 080 GOSUB 1 930 
1 090 PR I NT:i>O , C$ 
1 1 00 GOSUB 1 930 
1 1 1 0 GOSUB 1 750 
1 1 20 GOSUB 1 820 
1 1 30 GOSUB 2000 
1 1 40 GOSUB 1 930 
1 1 50 PR I NT@ 1 04 , C2$ 
1 1 60 GOSUB 2040 
1 1 70 PR I NT:i>64 , C3$ ; 
1 1 80 GOSUB 2090 
1 1 90 GOSUB 1 930 
1 200 GOSUB 2 1 30 
1 2 1 0  GOSUB 1 820 
1 220 GOSUB 1 970 
1 230 FOR N=347 TO 376 : PR I NT:i>N , M$ ; :: FOR Z= 1 TO 20 :: NEX TZ , N  
1 240 PR I NT@320 , C3$ ; 
1 250 PR I NT;j)O , " HERE COMES B I G  B I LLY GOAT GRUFF " 
1 260 GOSUB 1 930 
1 270 GOSUB 1 970 
1 280 FOR N=32 1 TO 340 : PR I NT@N � B$ ; : FOR Z=1 TO 1 0 : NEXTZ , N  
1 290 GOSUB 1 930 
1 300 PR I NT;])O , C$ 
1 3 1 0  GOSUB 1 930 
1 320 GOSUB 1 750 
1 330 GOSUB 1 820 
1 340 GOSUB 2000 
1 350 GOSUB 1 930 
1 360 PR I NT;])O , C3$ 
1 370 PR I NT@7 1 , " GET OUT OF MY WAY " 
1 380 GOSUB 1 930 
1 390 PR I NT;j) 1 35 ,  " P M  GO I NG TO PASS " 
1 400 GOSUB 1 930 
1 4 1 0  PR I NT@64 , C2$ 
1 420 FOR N=340 TO 345 :: PR I NT�N � B$ ; : FOR Z = l  TO 20 : NEXTZ , N  
1 430 FOR M= 1 TO 4 : PR I NT@29 1 -M*64 , T$ ; : PR I NT@549-M *64 � TC$ ; : NE XTM 
1 440 FOR M=O TO 9 : PR I NT@35+64 *M , T$ ; : NE X TM 
1 450 GOSUB 1 820 
1 460 FOR M= 1 0  TO 1 1 : PR I NT@35+64*M , T$ ; : NE X TM 
1 470 TC$=STR I NG$ ( 8 , 1 28 > : TM$=STR I NG$ ( 8 , 1 82 )  
1 480 PR I NT@675+64 , TC$ ; 
1 490 PR I NT@675+ 1 28 , TC$ ; 
1 500 PR I NT:i>675+ 1 92 , TM$ ; 
1 5 1 0  PR I NT@675+256 , TM$ ; 
1 520 GOSUB 1 970 
1 530 FOR N=345 TO 373 : PR I NT;])N , B$ ; : FOR Z=1 TO 20 : NEX T Z , N  
1 540 PR I NT@320 , C3$ ; 
1 550 PR I NT@O , C$ 
1 560 GOSUB 1 930 
1 570 CLS 
1 580 PR I NT " HERE I S  THE OTHER S I DE OF THE STREAM " 
1 590 GOSUB 1 930 
1 600 PR I NT:i>O , " HERE IS THE GRASS ' ON THE OTHER S I DE OF THE STREAM " 
1 6 1 0  FOR N= 1 TO 1 00 
1 620 R=RND < 83 1 > + 1 92 : PR I NT:i>R , 6$ ;  
1 630 NEXT N 
1 640 GOSUB 1 930 
1 650 PR I NT:i>O , " HERE ARE THE GOATS ON THE OTHER S I DE OF THE STREAM 

1 660 GOSUB 1 930 
1 670 PR I NT@395 , L$ ; : PR I NT@540 , M$ ; : PR I NT:i>745 , B$ ;  
1 680 60SUB 1 930 
1 690 PR I NT@64 , " THEY HAVE LOTS OF GRASS " : GOSUB 1 930 
1 700 PR I NT@ 1 28 !' " THEY ARE HAPPY " 
1 7 1 0  GOSUB 1 930 
1 720 CLS 
1 730 PR I NTCHR$ ( 23 > : PR I NT@404 , " THE END "  
1 740 GOTO 1 740 
1 750 REM TROLL UP 
1 760 PR I NT:i>O , " UP JUMPS THE TROLL " 
1 770 GOSUB 1 930 
1 780 PR I NT;a)O , C$ 
1 790 FOR M= 1 TO 5 
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1 800 PR I NT@6 1 1 -M * 64 � T$ ; : PR I NT@869-M*64 , TC$ ; 
1 8 1 0  NE X T  M : RETURN 
1 820 REM REPA I R  BR I DGE 
1 830 FOR X =70 TO 85 : SET < X � 24 > : NE X T  X : RETURN 
1 840 END 
1 850 REM DRAW BR I DGE 
1 860 FOR X =O TO 1 27 
1 870 SET < X , 24) 
1 880 NE X T  X 
1 890 FOR Y=25 TO 4 1  
1 900 SET C 47 , Y > : SET < 53 , Y > : SET C 95 � Y > : SET C 1 0 1 , Y > 
1 9 1 0  NEX T  Y 
1 920 RETURN 
1 930 REM SPACE-BAR TO PROCEED SEQUENCE 
1 940 P$= I NKEY$ : I F  P$= " " THEN 1 940 
1 950 RETURN 
1 960 PR I NT@O , C$ 
1 970 PR I NT@O , " TR I P  TRAP , TR I P  TRAP , TR I P  TRAP " 
1 980 RETURN 
1 990 END 
2000 REM STOP D I ALOGUE 
20 1 0  PR I NT@ 1 04 , " STOP " 
2020 PR I NT@ 1 68 , " I  WANT TO EAT YOU UP " 
2030 RETURN 
2040 REM EAT BROTHER 
2050 PR I NT@7 1 , " NO ,  DON ' T EAT ME " 
2060 GOSUB 1 930 
2070 PR I NT@ 1 35 , " EAT MY BROTHER " : GOSUB 1 930 
2080 PR I NT@ 1 99 , " HE IS FATTER THAN I AM " : GOSUB 1 930 : RETURN 
2090 REM CROSS BR I DGE SEQUENCE 
2 1 00 PR I NT@ 1 68 , " YOU MAY CROSS THE BR I DGE " ; : GOSUB 1 930 
2 1 1 0  PR I NT@ 1 28 , C2$ ; 
2 1 20 RETURN 
2 1 30 REM TROLL DOWN 
2 1 40 FOR M= 1 TO 5 
2 1 50 PR I NT@29 1 +M * 64 , T$ ;  
2 1 60 NEXT M 
2 1 70 RETURN 

***** MOV I E  L/4K ml . by M .  Whi te 
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***** 

A machi ne code routi ne to al l ow two new commands i n  BASI C  to provi de easy ani mati on of games 
di spl ays . The i dea for these commands came from the game 11 Super-Si zzl ern publ i shed i n  M ICRO­
SO and , i n  fact , these commands wi l l  dri ve the assembl ed car off the screen qui te real i st i cal l y  
i n  a modi fi ed 11 Super-Si zzl er .. game . 

The commands are unused Di sk BASI C  commands and are sui tabl e for use wi th Level I I  BASI C  onl y .  
They operate by scrol l i ng a range o f  l i nes o n  t h e  screen , ei ther l eft o r  ri ght and wi th o r  wi thout 
wraparound . A si ngl e l i ne wi l l  scrol l much faster than a ful l screen . Scrol l speed i s  control l ed 
i n  BAS I C  usi ng a timi ng l oop . 

The two commands are : 

LSET ( Argl , Arg2 , Arg3 ) 
RSET ( Argl , Arg2 , Arg3 ) 

LSET moves a b l ock of l i nes one fi el d l eft . 
RSET moves a bl ock of l i nes one fi el d ri ght . 
Argl i s  the top 1 i ne of the b 1 ock move i n  the range � to 1 5  and may be a constant or vari ab 1 e 
of any type except stri ng . 
Arg2 i s  the bottom l i ne of the b 1 ock move and may be a constant or vari ab 1 e of any type except 
stri ng . 
Arg 3 .  I f  the val ue i s  0 the scrol l i ng wi l l  wrap around - i f  any other val ue i t  wi l l  run off 
the screen . I t  s imi l arly can be a constant or vari abl e .  

Out o f  range arguments wi l l  return val ues set t o  l i mi t o f  l egal  range i nstead of error . 

Typi ca 1 uses i n  games wou l d be to set up rows of movi ng targets such as ducks or spaceshi ps . 
Di fferent rows of targets can be movi ng i n  opposi te di recti ons and/or at di fferent speeds . 
One word of warni ng , any mi ssi  1 e or bul l et movi ng up through a movi ng zone wi l l  i tse 1 f be moved 
s i deways by these routi nes and thi s wi l l  need to be compensated for . 

The source code 1 i sti ng i s  we 1 1  documented wi th remarks . Some of the more si gni fi cant rout i nes 
are : 

- EVAL whi ch i s  c a l l ed to eval uate the argument to the command . It sets the HL regi ster to 
poi nt to the start of each argument and cal l s  GET to return the val ue as a screen address .  
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- Routi ne ' GET ' tests whether the argument i s  a constant or a vari abl e and converts i t  to 
an i nteger constant . Thi s  i s  tested for range error and any out of range val ue i s  reset 
to the nearest l egal val ue i n  the range 0 to 1 5 .  I t  i s  then mul ti pl i ed by 40H and added 
to 3C00H to return a screen address . 

The mai n rout i ne then executes a • LDDR • or • LDIR  • i nstructi on to move a l i ne on the screen . 
I t  then cal l s  routi ne ' UPDATE ' to check i f  that i s  the l ast l i ne to be moved and to wrap 
around the l i ne if requi red . 

If you have an Edi tor/Assemb l er ,  you may type i n  the source code l i sti ng ( col umns 3 ,  4 ,  5 and 
6 ) . You may then Assembl e the code and punch an object tape . 

If you do not have an Edi tor/Assembl er ,  you may use a moni tor program such as BMON . ( TBUG i s  
not sati sfactory as i t  l oads i nto the same area i n  memory as MOVI E ) . ( BMON was pub l i shed i n  
MICR0-80 I ssues 3 ,  4 and 5 or i s  avai l abl e on cassette for $ 1 9 . 95 ) . To enter the program , use 
the Edi t  Memory functi on ,  start i ng at 42E9 Hex . The hex l i sti ng i s  contai ned in col umns l and 
2 of the l i sti ng .  Change the val ue stored at 42E9 to 21 , at 42EA t o  99 , at 42EB t o  44 , at 42EC 
to AF , at 42ED to 77 and so on unt i l you reach 4498 whi ch shoul d be changed to C9 . Break out 
of the Edi t mode and Copy memory to tape usi ng the fol l owi ng parameters :  

START END ENTRY NAME 

42E9 4498 42E9 MOV I E  

To l oad from tape , type i n  SYSTEM , answer * ?  wi th MOV I E ,  press ENTER/NEW L I NE .  Answer the second 
*? wi th / ,  press ENTER/NEW L I NE . 

42E9 

42E9 2 1 9944 
42EC AF 
42ED 77 
42EE 23 
42EF 77 
42FO 22A440 
42F3 23 
42F4 77 
42F5 23 
42F6 22F940 
42F9 22FB40 
42FC 22FD40 

42FF 2 1 1 744 
4302 22984 1 
4305 2 1 F943 
4308 22984 1 
430B 2 1 1 443 
430E CDA728 
431 1 C3CC06 
43 1 4  4D 

COMMANDS 
4387 20 
I TE 
0008 
0002 
43F9 CD3444 
43FC 0 1 3FOO 
43FF 2AEF43 
4402 ED5BEF43 
4406 23 
4407 1 A  
4408 32F543 
440B EDBO 
440D CD7B44 
44 1 0  38EA 
44 1 2  2AF743 
44 1 5  23 
44 1 6  C9 
44 1 7  CD3444 
44 1 A  0 1 3FOO 
44 1 D  2AEF43 
4420 09 
442 1 E5 
4422 D 1  
4423 2B 
4424 1 A  
4425 32F543 
4428 EDB8 
442A CD7B44 
442D 38EB 
442F 2AF743 

000 1 0  
00020 
00030 
00040 
00050 
00060 
00070 
00080 
00090 
00 1 00 
00 1 1 0 
00 1 20 
00 1 30 
00 1 40 
00 1 50 
00 1 60 
00 1 70 
00 1 80 
00 1 90 
00200 
002 1 0  
00220 
00230 

00240 

00250 
00260 
00270 
00280 
00290 
00300 
003 1 0  
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
004 1 0  
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
00500 
005 1 0  
00520 

ORB 4 2E9H 
; 
I N I T  

RESET BAS I C  PO I NTERS PAST M / C  ROUT I NE .  
LD 
XOR 
LD 
I NC 
LD 
LD 
I NC 
LD 
I NC 
LD 
LD 
LD 

HL , F I N I SH+ 1 
A 
( HL > , A  

HL 
< HL > , A  
( 40A4H > , HL 
HL 
< HL > , A  
HL 
( 40F9H > , HL 
( 40FBH > , HL 
( 40FDH > , HL 

SET 
LD 

JUMP ADRESSES FOR � LSET � AND � RSET � COMMANDS . 

LD 
LD 
LD 
LD 
CALL 
J P  

HL , RSET 
< 4 1 9BH > , HL 

HL , LSET 
( 4 1 98H > , HL 

HL , T I TLE 
28A7H 
6CCH 

T I TLE DEFM 
LSET < A 1 , A2 , A3 )  

DEFM 

� MOV I E : - A BLOCK GRAPH I CS MOVE ROUT I NE US I NG 
AND RSET < A 1 , A2 , A3 > . 

COPYR I GHT 20 / 4 / 8 1  M I CHAEL WH 
1 9  LAWLEY CRES . SOUTH HOBART TAS . 7000 . '" ' 

BUFF DEFS 8H 
P O I NT DEFS 2H 
LSET CALL EVAL 
LOOPA LD BC , 3FH 

; EVALUATE ARGUMENTS 

LD HL , < BUFF > 
LD DE , < BUFF > 
I NC HL ; SET REG I STERS FOR � LD I R �  

RSET 
LOOPB 

LD A , < DE >  ; SAVE F I RST F I ELD 
LD < BUFF+6 > , A  
LD I R  ; BLOCK MOVE 
CALL UPDATE 
J R  C , LOOPA 
LD HL , < PO I NT >  
I NC HL 

; RETURN PROGRAM PO I NTER 

RET 
CALL 
LD 
LD 
ADD 
PUSH 
POP 
DEC 
LD 
LD 
LDDR 
CALL 
JR 
LD 

; RETURN TO BAS I C .  
; EVALUATE ARGUMENTS EVAL 

BC , 3FH 
HL , < BUFF > 
HL , BC 
HL 
DE 
HL ; SET REG I STERS FOR � LDDR ' 
A ,  < DE >  
< BUFF+6 > , A  

UPDATE 
C , LOOPB 
HL , < PO I NT >  

; BLOCK MOVE 

; RETURN PROGRAM PO I NTER . 
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4432 23 
4433 C9 

4434 CD4D44 
4437 22EF43 
443A 2AF743 
443D CD4D44 
4440 22F143 
4443 2AF743 
4446 CD4D44 
4449 22F343 
444C C9 

444D 23 
444E 7E 
444F FE3C 
4451 3005 
4453 CD650E 
4456 1803 
4458 CD4025 
445B 22F743 
445E CD7FOA 

4461 7D 
4462 FEOO 
4464 3002 
4466 2EOO 
4468 FEOF 
446A 3802 
446C 2EOF 
446E 2600 
4470 29 
4471 29 
4472 29 
4473 29 
4474 29 
4475 29 

11003C 
19 
C9 
3AF343 
FEOO 

00530 
00540 
00550 
00560 EVAL 
00570 
00580 
00590 
00600 
00610 
00620 
00630 
00640 
00650 GET 
00660 GET 
00670 
00680 
00690 
00700 
00710 
00720 VAR 
00730 NEXT ! 
00740 
00750 TEST 
00760 
00770 
00780 
00790 
00800 ZNEX1 
00810 
00820 
00830 ZNEX2 
00840 
00850 
00860 
00870 
00880 
00890 
00900 
00910 
00920 
00930 UPDATE 
00940 

4476 
4479 
447A 
447B 
447E 
4480 
4482 
4485 
4486 
448A 
448D 
448E 
4491 
4495 
4498 

2004 00950 
3AF543 00960 
12 00970 
ED5BEF43 00980 SKIP 
214000 
19 
22EF43 

00990 
01000 
01010 

ED5BF143 01020 
CD901C 
C9 

01030 
01040 FINISH 

42E9 01050 
00000 TOTAL ERRORS 

MICR0 -80 

INC 
RET 
EVAL 
CALL 
LD 
LD 
CALL 
LD 
LD 
CALL 
LD 
RET 

HL 

EVALUATE ARGUMENTS OF COMMAND. 
GET 
<BUFF> ., HL 
HL , <POINT> 
GET 
<BUFF+2> , HL 
HL ., <POINT> 
GET 
<BUFF+4) , HL 
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RETURN INTEGER VALUE OF ARGUMENT. RANGE 0 - 15 
INC HL ;MOVE HL TO FUNC . ARG. 
LD A , <HL> 
CP 3CH 
J' R  NC ';II VAR 
CALL OE65H 
J R  NEXT ! 

;TEST IF VARIABLE OR CONST. 

;RETURN INTEGER IN 7 ACC 7 

CALL 2540H ;RET. VALUE OF VAR. IN 7 ACC 7 
LD <POINT> , HL 
CALL OA7FH ;CONVERT TO INTEGER 
FOR RANGE ERRORS. IF ERROR RESET TO RANGE LIMIT. 
LD A , L 
CP 0 
J R  NC , ZNEX1 
LD L ... o 
CP OFH 
J R  C , ZNEX2 
LD L , OFH 
LD H , O 
ADD HL , HL 
ADD HL ., HL 
ADD HL , HL 
ADD HL ., HL 
ADD HL , HL 
ADD HL !I HL 
LD DE , 3COOH 
ADD HL ... DE ;GET SCREEN ADRESS 
RET 
LD 
CP 
J R  
LD 
LD 
LD 
LD 
ADD 
LD 
LD 
CALL 
RET 
END 

A ,  <BUFF+4) 
0 
NZ , SKIP 
A ,  <BUFF+6) 
<DE> , A 
DE ... <BUFF> 
HL ., 40H 
HL , DE 
<BUFF> ., HL 
DE , <BUFF+2) 

;WRAP AROUND VALUE 

; SKIP IF NOT 7 0 � 
;WRAP GRAPHICS AROUND 

1 C90H ; TEST END OF LOOP 

INIT 

***** BAS I C  ARRAY SAVER/LOADER L2/4K by K .  Shi l l i to ***** 

Thi s program was wri tten i n  response to a request way back i n  MI CR0-80 I ssue 8 .  The BAS I C  l i sti ng 
i s  heavi ly  REMarked so l i tt l e  expl anat i on i s  requi red here . A mach i ne l anguage routi ne i s  POKEd 
i nto memory by the BAS I C  program . Thi s mach i ne l anguage routi ne was hand assembl ed .  Its  l i sti ng 
i s  unusual i n  that the code in col umn 2 i s  shown i n  deci mal rather than the more common Hexa­
deci mal . However , thi s does make the BASI C  program eas i er to fol l ow .  You wi l l  note that the 
DATA i n  l i ne 1 1 70 corresponds to the object code i n  the machi ne l anguage l i sti ng .  

I f  the array bei ng operated on i s  not a stri ng array ,  the BAS IC  program- POKEs two J R  commands 
to ski p the 1 1 Stri ng only  .. commands .  Note al so that LO HL , 0  and LO OE , 0  near the begi nni ng have 
the zeroes rep l aced by AD% and BY% when POKEd by BAS I C . I n  order to avoi d excessi ve POKEi ng ,  
some LOAD or SAVE col umn commands needed i n  onl y  one col umn but harml ess i n  the other , are shared J 

Al though the BAS I C code i s  a l i t t 1 e convo l uted , i f  you fo 1 1  ow the GO SUB ' s  careful ly you wi 1 1  
see that al l the BAS I C  code does i s  the abovementi oned POKEi ng , prompt CASSETTE READY and U�R · 

The reason the code i s  wri tten i n  thi s knotty way i s  to make i t  as compact as possi  b 1 e wh1 l e 
al l owi ng for an orderly  pattern of entry addres ses . 

Note that , si nce BAS I C  uses VARPTR , a l l  i tems must be defi ned pri or to c a l l i ng ( see the REM 
statements i n  the BAS I C  l i sti ng )  or el se BAS I C  cou l d  rel ocate them when def i n i ng new vari abl es , 
wi th di sastrous resul ts . 
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Code 

62 , 0  

MACHINE  CODE FOR ARRAY SAVE AND LOAD 
Stri ng 

onl y  

Addr . 
LOAD SAVE 

Label Ope ode Operands Opcode Operands 

O RG 573BH 
1 6466 START LD A , 0  

Co11111ents 

UNUSED IN  ' RESERVED ' MEM 
DRI VE #-1  

205 , 1 8 , 2  8 CALL 2 1 2H SWI TCH ON MOTOR 
READ/WRI TE LEADER 205 , 1 50 , 2  7 1  CALL 296H CALL 287H 

33 , 0 , 0  4 LD 
1 7 , 0 , 0  7 LD 
27 80 NEXT DEC 
203 , 1 22 1 B I T  
32 , 37 3 JR 
70 5 LD 
35 6 I NC 
1 26 7 LD 
35 8 I NC 
229 9 PUSH 
1 02 90 LD 
1 1 1  1 LD 
1 75 2 XOR 
1 84 3 CP 
40 , 22 4 JR 

H L , 0 
DC , 0  
DE 
7 , D  
NZ , OFF 
B ,  ( H L }  
H L  
A ,  ( HL }  
HL 
HL 
H, ( HL }  
L ,A 
A 
B 
Z , NULL 

AD% POKED BY BAS I C  
BY% POKED B Y  BASI C  
DEC BYTE/STRI NG COUNTER 
ANY MORE BYTES/STRI NGS? 
STRI NG ROUTI NE FOLLOWS : 
STRI NG LEN I S  DJNZ FACTOR 
( HL } =LSB STR ADDR 
A = LSB STR ADDR 
( HL }  = MSB STR ADDR 
SAVE STRING ADDR 
H =MSB STR ADDR 
( HL }  = STRI NG ADDR 
A = 0 
CP 0 ,  LEN 

58 , 64 , 56 6 I O  LD A , ( 3840H ) 
NULL STRI NG? 
BREAK KEY ADDRESS 
BREAK PRESSED? 
STOP IF SO 

254 , 4  9 CP 4 
40 , 1 9  501 JR Z , OFF 
1 97 3 PUSH BC 
1 , 25� , 0  4 LD BC , 0FFH 
205 , 44 , 2  7 CALL 22CH CALL 

LD 
CALL 

60H 

SAVE B ( STRING BYTE CTR} 
DELAY FACTOR 
BLI NK/DELAY 

205 , 53 , 2  1 0  CALL 235H A ,  ( HL }  
264H 

READ BYTE/RETRI EVE BYTE 
SAVE BYTE/WRI TE BYTE 
RESTORE B ( STRI NG BYTE CTR ) 
BUMP SAVE/RETRI EVE ADDR 
STRI NG F I N I SHED? 

1 1 9 3 LD ( HL }  ,A 
1 93 4 POP BC 
35 5 I NC HL 
1 6 , 234 6 DJNZ 1 0  
225 8 NULL POP HL RESTORE STRI NG ADDR 
35 9 I NC HL NEXT STR I NG ADDR 
24 , 2 1 4 20 JR NEXT NEXT BYTE/STRI NG 
205 , 248 , 1  2 OFF CALL I F8H SWI TCH OFF MOTOR 
201 
82 , 64 

5 
6 

RET 
DEFW 573BH 
END START 

HAND ASSEMBLE FOR BAS I C  USR 
ROUT I NE ,  DEC 1 980 

BACK TO BASI C  
USR POI NTERS 

10 ,. *** *** 
20 " *** BAS I C  ARRAY SAVE/LOAD ROUT I NE < LEVEL 2 , 4K/ 1 6K )  *** 
30 " *** ============================= *** 
40 ,. 
50 " KEN SH I LL I TO 
60 " 1 0 M I LTON ST . , 
70 " CHATSWOOD 2067 

SUBM I TTED TO M I CR0-80 MAGAZ I NE JAN 1 980 
< I N RESPONSE TO A REQUEST BY CHR I S  

GR I FF I N  I N  I SSUE #8 ) 
80 ,. 
90 " ********** FUNCT I ON OF PROGRAM ********** 
1 00 " THE SUBROUT I NE SAVES AND LOADS F I LES CONTA I N I NG THE ENT I RE 
1 1 0 " CONTENTS OF AN ARRAY TO CASSETTE . 
1 20 ,. 
1 30 " ********** RULES FOR USE ********** 
1 40 " 1 . AT THE T I ME OF CALL I NG , VAR I ABLES I %  AND J% MUST ALREADY 
1 50 " HAVE A VALUE . < THE VALUES ARE I MMATER I AL � W I LL CHANGE > .  
1 60 " 2 . A  VAR I ABLE BY% MUST BE G I VEN A VALUE EQUAL TO THE NUMBER 
1 70 " OF BYTES I N  NUMER I C  ARRAYS , OR THE NO . OF STR I NGS . A 
1 80 " FURTHER VAR I ABLE AD% MUST BE SET TO THE VARPTR OF THE 
1 90 " F I RST ELEMENT OF THE ARRAY . < I . E . W I TH EACH SUBSCR I PT 0 )  
200 " 3 . WHEN LOAD I NG STR I NGS , DUMMY STR I NGS O F  THE CORRECT LEN 
2 1 0  " MUST ALREADY E X I ST .  < I F THE STR I NG LENGTH I S  NOT CONSTNT 
220 " A L I ST OF STR I NG LENGTHS MUST BE SAVED ALSO AS I N  THE 
230 " SAMPLE RUN BELOW > . 
240 " 4 . ARRAYS LOADED MUST BE OF THE SAME TYPE AS ARRAYS STORED . 
250 " 5 . THERE ARE NO RESTR I CT I ONS I N  THE CHARACTERS THAT MAY 
260 " APPEAR I N  STR I NGS . 
270 " 6 . ALWAYS SET AD% I MMED I ATELY BEFORE GOSUB < RULES 1 � 6 ARE 
280 " NEEDED S I NCE OTHERW I SE BAS I C  M I GHT MOVE THE ARRAY > . 
290 " 7 . ENTRY PO I NTS : 
300 " TO SAVE A NUMER I C  ARRAY 
3 1 0  " TO LOAD A NUMER I C  ARRAY 
320 " TO SAVE A STR I NG ARRAY 

GOSUB 1 080 
GOSUB 1 090 
GOSUB 1 1 00 
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330 � 

340 , 
TO LOAD A STR I NG ARRAY 

M ICR0-80 

GOSUB 1 1 1 0 

350 7 * * * * * * * * * *  FURTHER COMMENTS * * * * * * * * * *  
360 � l . TO USE #-2 , CHANGE THE SECOND I TEM I N  L I NE 1 080 TO 1 
370 " 2 . THE F I GURE 255 NEAR THE LHS OF ROW 3 OF L I NE 1 080 MAY 
380 7 BE REDUCED TO I NCREASE THE PACK I NG DENS I TY AND SPEED 
390 " DEPEND I NG ON THE QUAL I TY OF THE TAPE I NTERFACE .. 255 
400 � GAVE NO ERRORS AT ALL I N  A SER I ES OF TEST RUNS TOTALL I NG 
4 1 0  " 1 28K BYTES W I TH WELL USED MED I UM QUAL I TY TAPE . 
420 " 3 . WHEN CASSETTE READY? APPEARS , PRESS ANY KEY E X CEPT BREAK 
430 ' TO COMMENCE LOAD I NG/SAV I NG .  CHANGE L I NE 1 1 20 TO A REM I F  
440 � TH I S  STEP I S  NOT REQU I RED 
450 " 4 . I F  THE ASTER I SKS STOP BL I NK I NG AT A BLURR I NG SPEED IN A 
460 ' LOAD � SOMETH I NG HAS GONE WRONG . TO I NTERRUPT A SAVE OR 
470 " LOAD , PRESS BREAK . 
480 " 5 . THE SUBROUT I NE MAY ALSO BE USED TO SAVE A BLOCK OF MEMRY 
490 ' OR LOAD ONE UNDER PROGRAM CONTROL . BY ASTUTE USE OF 
500 ' VARPTR AND CHO I CE OF LENGTH OF DUMMY STR I NGS , ETC . I T  I S  
5 1 0  7 ALSO POSS I BLE TO REARRANGE STR I NGS ON RELOAD I NG , LOAD OR 
520 " SAVE PART ONLY OF AN ARRAY , ETC . 
530 7 6 . TO CALCULATE BY% , MULT I PLY 1 MORE THAN EACH D I MENS I ON BY 
540 ' 1 FOR STR I NGS , 2FOR I NTEGERS , 4FOR S I NGLE PREC I S I ONS , 
550 " AND 8 FOR DOUBLE PREC I S I ONS . E . G . : 
560 " D I M  A$ ( 1 0 ) : BY%= ( 1 0+ 1 > * 1 
570 " D I M  A# ( 1 0 , 5 ) : BY%= ( 1 0 + 1 > * < 5+ 1 ) *8 
580 " ? . THE MACH I NE CODE I S  POKED I NTO THE USR PORT I ON OF MEMORY 
590 " AT 4047H-408FH . HENCE , NO MEMORY RESERVAT I ON IS NEEDED . 
600 " 8 . THE SUBROUT I NE USES DATA . WHEN LOAD I NG , I T  DOES NOT READ 
6 1 0 " THE LAST 6 I TEMS . THE ROUT I NE BEG I NS W I TH A RESTORE . 
620 " 9 . I T  I S  GOOD PRACT I SE TO USE A DUMMY I TEM OF KNOWN VALUE 
630 " AS THE LAST ARRAY ELEMENT FOR CHECK I NG ;  A HASH TOTAL CAN 
640 " ALSO BE USED . THE F I LES CREATED DO NOT USE F I LE NAMES OR 
650 " CHECK D I G I TS , AND ALL DATA I S  STORED I N  1 LARGE BLOCK . 
660 " 
670 " * * *  
680 " * * *  SAMPLE PROGRAM T O  I LLUSTRATE HOW TO SAVE AND LOAD NUM-
690 " * * *  ER I C � STR I NG ARRAYS US I NG THE BAS I C  ARRAY SAVER/LOADR 
700 " * * *  
7 1 0  " 
720 " * * *  SET UP ARRAY TO BE SAVED * * *  
730 CLEAR2000 : DEFSTR Y-Z : DEF I NT A-X : D I M  Y < 20 > , Z < 20 > , I < 20 ) , J ( 20 >  
740 J =O 
750 FOR I =O TO 20 : LET Z < I > =STR I NG$ ( RND < 1 1 > - 1 , CHR$ ( 64+RND < 26 ) ) ) + 

II " : NE X T  
7 6 0  " 
770 " * * *  PR I NT PREL I M I NARY MESSAGE * * *  
780 CLS : PR I NT " * * *  BAS I C  SAVER/LOADER DEMONSTRAT I ON PROGRAM * * * "  
790 PR I NT : PR I NT " I W I LL PR I NT CASSETTE READY T W I CE ,  S I NCE I " ;  
BOO PR I NT " F I RST SAVE THE STR I NGLENGTHS , THEN THE STR I NG ARRAY " ;  
8 1 0  PR I NT " . THERE I S  NO NEED TO LEAVE BLANK SPACE " ;  
820 PR I NT " BETWEEN THE F I LES - J UST PRESS ANY KEY WHEN CASSETT " ;  
830 PR I NT " E  READYAPPEARS " :: PR I NT 
840 " 
850 " * * *  NOW , WE SAVE THE ARRAYS * * *  
860 FOR I =O T O  20 : PR I NT Z < I > ; :: LET I < I > =LEN < Z < I > > :: NE X T : PR I NT 
870 BY%=42 : AD%=VARPTR < I < O > > : GOSUB 1 080 :: PR I NTG>64 0 , STR I NG$ ( 30 , " " )  
880 BY%=2 1 :: AD%=VARPTR < Z < O > > : GOSUB 1 1 00 : PR I NTG>640 , STR I NG$ ( 30 , " " )  
890 " 
900 " * * *  MESSAGES FOR RELOAD * * *  
905 PR I NT 
9 1 0  PR I NT " NOW , PLEASE REW I ND THE CASSETTE READY FOR RELOAD I NG " ; 
920 PR I NT "  .. I F  THE " :: PR I NT " ASTER I SKS STOP BL I NK I NG AT A BLURR I " ;  
930 PR I NT " NG RATE , SOMETH I NG I S  AM I SS ,  WHENCE H I T  BREAK � PRE " ;  
940 PR I NT " SS GOTO 900 FOR ANOTHER TRY 
950 " 
960 " * * *  NOW , WE RELOAD THE ARRAY * * *  
970 BY%=42 : AD%=VARPTR < J < O > > : GOSUB 1 090 : PR I NTG>640 , STR I NG$ ( 30 , " " )  
975 FOR I =O TO 20 :: Y < I >  =STR I NG$ ( J  < I > , " # " > :  NEX T : " DUMMY F I LL Y 
980 BY%=2 1 : AD%=VARPTR < Y < O > > : GOSUB 1 1 1 0 : PR I NTG>640 , STR I NG$ ( 30 , " " )  
990 " 
1 000 " * * *  CHECK THAT EVERYTH I NG I S  OK � REPORT * * *  
1 005 PR I NT�76B , ; 
1 0 1 0  FOR I =O TO 20 : I F  Y < I > =Z < I >  PR I NT Y < I > ; : NE X T  ELSEPR I NT : PR I NT 

" READ ERROR " : PR I NT : GOT09 1 0  
1 020 PR I NT :: PR I NT : PR I NT " * * *  SAVED � RELOADED ARRAYS MATCH " : END 
1 030 " 
1 040 7 * * *  * * *  
1 050 " * * *  BAS I C  ARRAY SAVER/LOADER � BY KEN SH I LL I TO * * *  
1 060 " * * *  * * *  

PAGE 2 7  
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1 070 � 
1 080 GOSUB 1 1 40 : GOSUB 1 1 60 : GOSUB 1 1 50 : GOT0 1 1 20 
1 090 GOSUB 1 1 40 : GOSUB 1 1 60 : GOT0 1 1 20 
1 1 00 GOSUB 1 1 40 : GOSUB 1 1 50 : GOT0 1 1 20 
1 1 1 0 GOSUB 1 1 40 
1 1 20 IF I NKEY$= " " PR I NT:i>640 , " CASSETTE READY? " : GOTO 1 1 20 
1 1 30 I 'Y.=USR < O > : RETURN 
1 1 40 POKE 1 6553 , 255 : RESTORE : FOR I %= 1 6466TO 1 6527 : READ J 'Y. : POKE I 'Y. , J 
% : NE X T : I %=VARPTR < AD% ) : POKE 1 6475 , PEEK < I % > : POKE 1 6476 , PEEK < I %+ 1 > : I  
'Y.=VARPTR < BY'Y. > : POKE 1 6478 , PEEK < I % > : POKE 1 6479 , PEEK < I %+ 1 ) : RETURN 
1 1 50 POKE 1 6472 , 1 35 : FOR I %= 1 6508T0 1 65 1 3 : READ J % : POKE I % , J % : NE XT : RE 
TURN 
1 1 60 POKE 1 6485 , 24 : POKE 1 6486 , 9 : POKE 1 65 1 6 , 24 : POKE 1 65 1 7 , 2 : RETURN 
1 1 70 DATA 62 , 0 , 205 , 1 8 , 2 , 205 , 1 50 , 2 , 33 , 0 , 0 , 1 7 , 0 , 0 , 27 , 203 , 1 22 , 32 , 37 
, 70 , 35 , 1 26 , 35 , 229 , 1 02 , 1 1 1 , 1 75 � 1 84 , 40 , 22 , 58 , 64 , 56 , 254 , 4 , 40 , 1 9 , 1 97 ,  
1 , 255 , 0 , 205 , 44 � 2 , 205 , 53 , 2 , 1 1 9 , 1 93 , 35 , 1 6 , 234 , 225 , 35 , 24 , 2 1 4 , 205 , 248 
, 1 , 20 1 , 82 , 64 , 96 , 0 , 1 26 , 205 , 1 00 , 2 

***** LOWER CASE DRI VER FOR THE E . S . F .  by K .  Shi l l i to ***** 
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The MI CR0-80 l ower case mod requi res a software dri ver to make i t  work . The usual vers i on that 
MI CR0-80 suppl i es i s  we 1 1  sui  ted for cassette and di sk users , but i s  i ncompati b l e  wi th the ESF 
for the fol l owi ng reasons : 

l .  Its  re- l ocati on method zaps the ESF fl oati ng bytes . 

2 .  The i de a of stori ng machi ne code on the VDU pri or to re- 1  ocat i on doesn 1 t work for the 
ESF , s i nce it i s  l i ab l e  to poke DONE i nto i t .  

have wri tten the program l i sted bel ow .  If  you are a n  ESF user , adopt the fol l owi ng procedure : 

( a )  I ni ti al i ze the ESF . 

( b )  Type i n  the program , or (yuk ! )  CLOAD i t  i f  you are a cas sette subscri ber . The code 
wi l l  of course be i n  l ower case if  you type i t ,  but you can EDIT i t  if you wi s h . 

( c )  @SAVE your program on a 5 1  wafer . 

Whenever you want l ower case , you need only @LOAD and RUN the program . You can al so add NEW 
( not @NEW ! ) at the end as the l ast statement , if you want i t  to del ete i tsel f once it has done 
i ts thi ng . The program pri nts i nstructi ons . If you wi l l  usual ly want a bl i nki ng cursor , then 
i ncorporate POKE 1 641 0 , 255 anywhere in the program , to save typi ng i t .  Note that ESF operati ons 
swi tch off the bl i nk i ng .  

You wi 1 1  note that thi s dri ver , because i t  makes use of the ESF 1 1fi rmware" ,  i s  very compact 
- it on ly takes 78 bytes ( or ,  i n  a sense , none , si nee i t  uses memory unavai l ab 1 e to BAS I C ) . 
The s imi l arly opti oned cassette vers i on takes 1 70 bytes . Any program that wi l l  RUN wi thout 
OM Error in BAS I C  wi l l  RUN wi th thi s ,  but that i s  not so wi th the cassette versi on . 

But , there i s  a but ! If you have a program that uses DOS 1 i nk addresses ( i f  you don 1 t know 
what they are , you don • t ,  so don 1 t worry ) , or wh i ch generates L3 Error , then you must re- 1  ocate 
the program at h i g h  memory , e . g .  by spec i fyi ng 32690 for MEMORY S I ZE ,  and l et 1 =32690 in l i ne 
50 .  

1 0  DATA 42 , 32 , 64 , 2 1 8 , 1 54 , 4 , 58 , 34 , 64 , 1 83 , 40 , 1 , 1 1 9 , 1 2 1 , 254 , 32 , 2 1 8 ,  
6 , 5 , 254 , 1 28 , 2 1 0 , 1 66 , 4 , 1 95 , 1 25 , 4 
20 DATA 229 , 33 , 26 , 64 , 1 26 , 43 , 1 66 , 40 , 1 2 , 53 , 32 , 9 , 54 , 1 28 , 42 , 32 , 64 , 1 2  
6 , 238 , 1 27 , 1 1 9 , 205 , 92 , 55 , 79 , 33 , 24 , 64 � 254 , 32 � 32 , 5 , 58 , 1 28 , 56 , 1 74 , 1 1 9 
, 1 26 , 225 , 1 83 , 1 2 1 , 200 , 254 , 65 , 2 1 6 , 254 , 9 1 , 200 , 238 , 32 , 20 1  
30 DATA 33 , 0 , 0 , 34 , 30 , 64 , 33 , 0 , 0 , 34 , 22 , 64 , 20 1  
4 0  DEF I NT I -J 
50 ! = 1 6722 : � CHANGE TH I S  F I GURE TO RELOCATE THE DR I VER 
60 FOR J = I  TO I +77 : READ K : POKE J , K : NE X T  
7 0  F O R  J = 1 6455 T O  J + 1 2 : READ K : POKE J , K : NE X T  
8 0  POKE 1 6457 , I / 256 : POKE 1 6456 , I -256* PEEK ( 1 6457 > : POKE 1 6463 , ( 1 +2 
7 ) / 256 : POKE 1 6462 , I +27-256*PEEK < 1 6463 ) : POKE 1 6409 , 1 
90 POKE 16526 , 7 1 : POKE 1 6527 , 64 : I =USR < O >  
1 00 CLS : PR I NT " Lower Case Dr i ver C E . S . F .  Ver s i on ) i s  n ow Oper at i 
ve " :  PR I NT :  PR I NT " c / - Ken Sh i 1 1  i t o ,  1 0  Mi 1 ton St . , Chat st.·mod 2067 , 

J u l y ,  1 98 1 " 
1 1 0 PR I NT " For b l i n k i ng c ur sor , POKE 1 64 1 0 , 255 . To st op b l i n k ,  p 
o k e  O " : PR I NT " Pr ess < SH I FT >O to l oc k / un l oc k sh i f t ,  and t h en b a c k s  
pac e " : PR I NT " To r e l oc at e ,  n ot e  t h e  R E M  i n  l i ne 50 " 
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***** SOUND EFFECTS REV I S I TED { OR $TRI NG$ AND THI NG$ ) by Ronal d J .  Sul ly ***** 

Requi res 1 6K or more of memory and i s  Di sk  Bas i c  compati bl e .  

SOUND EFFECTS REV I S I TED i s  a uti l i ty program wri tten i n  Level I I  Bas i c  { Di sk compati bl e )  spec i fi ­
cal l y  to al l ow you , the user , to create your own data tabl es , and/or di scover data tabl es al ready 
resi dent i n  ROM , for sound effects whi ch can then be i ncorporated i n  your own Bas i c  programs , 
s i mply and effi ci entl y .  

The compl ete program a s  l i sted occupi es 6l l 3  bytes o f  RAM . The actual uti l i ty { l i nes 1 0- 1 90 )  
requi re only 927 bytes of RAM pl us 6 0  bytes of reserved RAM for the M/L routi ne .  The M/L routi ne 
i s  rel ocatab l e  and the program sets i ts own MEMORY S I ZE to 60 bytes bel ow current top of memory 
then POKEs the M/L routi ne i nto that memory area . For exampl e :  i f  you have 1 6K of memory the 
r�EMORY S I ZE wi 1 1  be set to 32707 automat i cal l y  by the program then the M/L rout i ne wi l l  be POKEd 
i nto memory l ocati ons 32707 to 32754 . Wi th 48K of memory the memory l ocat i ons reserved wi l l  
be from 65475 to 65522 { -61 to - 1 4 ) . The start address of the M/L routi ne i s  then POKEd i nto 
memory l ocati ons 1 6526 and 1 6527 for Level I I  users or DEFi ned by the DEFUSR statement if you 
are usi ng Di sk  Basi c .  There • s no need t o  make any amendments t o  the program; i t  knows what 
sort of a system you are us i ng .  

The M/L routi ne i s  c a  1 1  ed by the X=USR statement and the sounds created depend on the v a  1 ue 
i ns i de the brackets of the X=USR ( n) statement . That va 1 ue i n  the brackets i s  used by the M/L 
routi ne as a poi nter . It  poi nts to a memory area i n  ROM or RAM . If the statement i s  X=USR ( 66 ) 
then the M/L routi ne wi l l  use the val ues i n  memory l ocat i on 66 and 67 for the note and the val ue 
i n  68 { 0 )  as an end byte . If the statement i s  X=USR ( SA ( n ) ) then SA( n )  poi nts to the start address 
of stri ng SS$ ( n )  and the M/L rout i ne uses the ASC I I  val ue of the characters in SS$ ( n )  as data 
val ues for the notes . 

Li nes 1 0  to 1 90 of the program compri se the actua 1 uti 1 i ty and i nc 1 ude the data for the M/L 
rout i ne and the l ogi c to determi ne MEMORY S I ZE and the address i n  RAM of the stri ngs used and 
must be i nc 1 uded i n  your own program for sound effects . Li nes 230 upward contai n a 1 1  the 1 ogi c 
for you to : 

( a ) s imply and qui ck l y  create your own sound effects ( stored i n  stri ngs ) ,  

( b )  search ROM and RAM for useful sound routi nes , 

( c )  pl ay the sounds before dec i di ng they are sui tab l e  for your program ,  and 

( d )  s imply t o  l et you fool around wi th sound t o  your heart ' s  content . 

To get a better understandi ng of the program ,  1 et • s RUN i t .  ( There • s no need to set MEMORY 
S I ZE ) . I f  you are keyi ng i t  i n ,  take note that the stri ngs i n  l i nes 80 to 1 70 can be any l ength 
up to 60 characters and must contai n an even number of bytes and don • t put the quotati on mark 
.. at the end . The 11 a 11 , 11 C 11 , 11d 11 etc . i n  l i nes 490 to 550 are al l l ower case ( sh i fted ) characters . 
Make sure you CSAVE before RUNni ng and thi nk agai n about spendi ng a mere $36 extra for the cassette 
edi ti on .  

When you are sati sfi ed that the program i s  ei ther keyed i n  or CLOADed correctl y ,  connect an 
ampl i fi er ,  turn i t  on and l et ' s  get underway . RUN . 

The fi rst thi ng you see on the VDU ( besi des the MEMORY S I ZE message)  i s  a l i st of 4 opt i ons 
and a l i ve prompt wai ti ng for your sel ecti on : 

OPTION 1 .  BUI LD OR EDIT $TRI NG 

Thi s opti on al l ows you to sel ect your own val ues for both the Durat i on and Frequency . ( See 
SOUND EFFECTS , MICR0-80 I ssue 8 ,  July  1 980 , page 36 - by yours truly ) . These val ues wi l l  be 
stored i n  1 of 10 stri ngs i n  1 i nes 80 to 1 70 for future use . There are some speci a 1 functi on 
keys desi gned to make assembl y  of the stri ngs qui cker and eas i er .  These keys are a 1 1  shi fted 
except for the up and down arrows . 

SH I FTED KEY 

A 

c 

D 

FUNCTION 

ABORT 

COPY 

DECREMENT 

MEAN I NG 

Cancel changes , restore stri ng to previ ous val ues 
and return cursor to byte 1 .  • S imi 1 ar to • A • i n  Leve 1 
I I  Edi t mode ) . 

Copy the val ue of the previ ous l i ke byte . If the 
cursor i s  poi nti ng to a DURat i on byte then that byte 
wi l l  take on a va 1 ue the same as the previ ous Durati on 
byte . Can onl y  be used i f  byte number i s  greater 
than 2 .  

Decrement the v a  1 ue of the previ ous 1 i ke byte by the 
I NC/DEC val ue sel ected earl i er and store that val ue 
i n  the current byte . 
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SHI FTED KEY 

E 

p 

R 

s 

DOWN ARROW/ 
ESCP 

UP ARROW 
CNTRL 

ENTER/NEW L I NE 

FUNCTI ON 

END & EXIT 

I NCREMENT 

PROPORTIONAL 

RANDOM 

SAME 

M ICR0-80 PAGE 30 

MEANI NG 

End al l ed i t i ng ,  save the changes , check the val i d i ty 
of al l entri es and return to opt i ons . ( S i mi l ar to 
' E '  i n  Level I I  Edi t mode ) . 

L i ke DECREMENT but val ue i s  i ncremented . 

Subtract the val ue of the previ ous unl i ke byte from 
256 and store i t  i n  the current byte . 

Sel ect a random number between 1 and 255 and store 
it i n  the current byte . 

Take the val ue of the previ ous unl i ke byte and store 
i t  i n  the current byte . 

Move cursor to next byte . 
i s  rel eased . 

Wi l l  conti nue unt i l key 

Move cursor to previ ous byte . 
key i s  rel eased . 

Wi l l  cont i nue unti l 

Move cursor to next byte . ( Has other functi on expl ai ned 
1 ater ) . 

Practi ce makes perfect so l et ' s  sel ect opt i on 1 and gi ve i t  a g o .  The fi rst thi ng we must dec i de 
i s  on whi ch of the 1 0  stri ngs ( 0-9 ) we want to work . Seei ng i t  • s our fi rst run through , we 
wi 1 1  sel ect stri ng 9 ( the l ongest ) . Press the • 9 '  key and you wi l l  be asked for the I NCREMENT I 
DECREMENT val ue . You can sel ect any val ue here but i t  woul d  be poi ntl ess to sel ect l arge numbers . 
For demonstrat i on purposes , enter the val ue 2 .  ( If you want 0 you can s i mply press ENTER/NEW 
L I NE ) . Havi ng done that we see at the top of the VDU a remi nder of the speci al functi on keys , 
the number of the stri ng we are worki ng on and the val ue we sel ected for the I NCREMENT/DECREMENT . 
The 6 col umns on the screen rel ate to the byte number ( from 1 up to 60)  and the val ue of that 
byte . ( The val ue can be from 1 to 255 exc l udi ng 34 ) .  The col umns are headed OUR ( durati on ) 
and FREQ ( frequency ) . Each pai r of bytes ( 1 &2 , 3&4 , 5&6 etc . ) represent 1 note . The current 
val ue of al l the bytes shou l d  be 42 whi ch i s  the ASC I I  code for the asteri sk 11 * 11 • I n  other 
words ,  SS$ { 9 )  = 11 ******** ( 60 of them) . 

You coul dn ' t  hel p but not i ce that the cursor , ( a  funny l ooki ng arrow) , i s  poi nti ng to the fi rst 
byte . Let ' s  try some of our speci al functi on keys . Fi rst l y  the arrows ; press /ESCP and watch 
the cursor advance . Ho 1 d the key down and you wi l l  see it advance pass 60 to start at 1 agai n .  
Try the /CNTRL s imi 1 arl y .  Use these keys t o  move the cursor t o  the particu l ar byte you want 
to edi t .  Press the ENTER/NEW L I NE key . I t  s i mply advances the cursor l byte . Move the cursor 
back to l and we ' 1 1  use some of the other speci a 1 functi on keys . Remember to ho 1 d the SHIFT 
key down for the al pha spec i al functi on keys . Press SH I FT R ;  byte number 1 has taken on a val ue 
between l and 255 sel ected at random . { I  got 1 71 ) .  Do that several t i mes and you wi l l  not i ce 
that the cursor wi 1 1  automati cal ly advance to the next byte . I f  you have f i n i shed pl ayi ng wi th 
the R key we wi l l  have a go at the A key .  Press SHIFT A ;  Bi ngo ! We are back where we started 
from . We just aborted and cancel l ed al l our edi t i ng so al l the bytes now have the val ue of 
42 agai n .  Now type your name . That ' s  r i g ht ;  j ust type ROBERT ALFRED BLOGGS ( i f  that i s  your 
name ) . Just type normal l y  al l unshi fted . How about that? Each byte took on the ASC I I  val ue 
of the keys you pressed . It works for al l characters wi th the ASC I I codes 32 to 47 and from 
58 to 90 . Press SH IFT A agai n .  

Now comes the important part , so pay attent i on ! Press 11 0 11 twi ce , then 11 1 " .  The val ue i n  byte 
l shou l d  read "001 11 and the cursor i s  poi nti ng to byte 2 .  Press 11 0 11 then press 11 1 11 • Now press 
ENTER/NEW L I NE .  The val ue i n  byte 2 shoul d read 11 01 " and the cursor i s  poi nti ng to byte 3 .  
Now press " 1 11 then ENTER/NEW L I NE .  The va 1 ue i n  byte 3 shoul d read 11 1 11 , and each of the bytes 
1 ,  2 and 3 contai n the va 1 ue of 1 .  The i mportant thi ng to remember i s  the byte wi l l  take on 
the val ue keyed i n  and the cursor wi l l  advance to the next byte whenever : 

( a )  three di gi ts are keyed i n ,  or 

( b )  When the ENTER/NEW L I NE key i s  pressed after 1 or 2 di gi ts .  

Press SHIFT A t o  abort . 

Make byte 1 equal to 5 and byte 2 equal to 2 ,  OK? Good , because we are goi ng to create our 
fi rst sequence of notes . The cursor shou 1 d now be poi nti ng to byte 3. Ho 1 d the SH I FT key down 
and press " C " . Byte 3 i s  now the same as byte 1 because we Copi ed i t .  The cursor i s  now poi nti ng 
to byte 4. Whi l e  sti l l  hol di ng down the SH I FT key ,  press u p . Byte 4 i s  now equal to 4 because 
we I ncremented it by our I NC/DEC va 1 ue of 2 .  Conti nue i n  thi s manner , SHIFT C ,  I ,  C ,  I ,  C ,  I etc . 
untn al l the odd numbered bytes ( DURat i on )  contai n 5 and al l the even numbered bytes ( FREQuency ) 
are 2 greater than the previ ous frequency byte . That i s  to say ,  we have se 1 ected a re 1 at i ve V? 1 ue of 5 for the durat i on of al l our notes and the frequency of the notes wi 1 1  gradual l y  get 
h1 gher . 

Now we wi l l  try another speci al functi on key .  Press SH I FT ' E ' . ( End & Exi t ) . Wel l ! We ended 
al ri ght but we didn ' t  exi t .  We ' ve been presented wi th a REDO message at the bottom of the screen 
and the cursor i s  poi nti ng to byte number 34 whi ch contai ns the val ue of 34 . ( Coi nci derce L 
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The reason is  that I have wri tten the program so the val ue of 34 i s  i nval i d  for any of the bytes . 
ASC I I  34 i s  the quotat i on mark " . It woul d not matter when pl ayi ng the notes but woul d  produce 
an error mes sage if you CSAVEd , CLOADed then RUN . So , to be on the safe s i de ,  we wi l l  precl ude 
the val ue of 34 from any of our byte val ues . Type " 33"  ENTER/NEW L I NE ,  or " 033" , or SH I FT l ( ! )  
- al l are equal to 33 . Now press SH I FT ' E '  agai n .  Whal l a ! ( An ol d Arab i c  excl amati on statement ) .  
We are back to the opt i ons . We have j ust compl eted creati ng our fi rst sound stri ng and the 
l es son on OPT I ON 1 .  

OPTI ON 2 .  PLAY $TRI NG NOTES 

Sel ect Opti on 2 .  Now press ' 9 '  and hol d the key down . How about that ?  Shades of Buck Rogers ! 
Whi l e  we are here , we may as wel l press al l the number keys ( 0-9 ) and hear what the others sound 
1 i ke .  

The centre of the screen shows the statement you need t o  use i f  you want that sound i n  your 
BASI C  program - " X "  = USR ( SA (  9 ) ) .. - that i s ,  of course , i f  you have appended your program 
to l i nes 1 0- 1 90 of thi s program and you have an ampl i fi er connected . So far so good . Now press 
' R '  ( unsh i fted ) to get back to the opti ons because there i s  no more to say about opti on 2 .  

Sel ect Opt i on 1 and choose a stri ng to edi t .  Perhaps number 8 .  We are now goi ng to use the 
SH I FT ' P '  and SH I FT ' S '  keys . Put 40 i nto byte 1 .  Hol d down the SH I FT key and press ' P ' . 
Byte 2 has now taken the val ue of 256-40 = 21 6 .  Keep the SH I FT key down and press ' S ' . Conti nue 
pressi ng P , S , P , S . . •  unti l al l the DUR bytes al ternate from 40 to 2 1 6  and the FREQ bytes al ternate 
from 2 1 6  to 40 . ( Byte 54 = 21 6 ) . SH IFT ' E '  wi l l  assemb l e  the stri ng and present you with the 
opti ons agai n .  Opt i on 2 wi l l  al l ow you to pl ay the stri ng you just created . 

We have now used a 1 1  the speci a 1 functi on keys avai 1 ab 1 e wi th Opti on 1 except SH I FT ' D '  • Try 
i t  for yourse 1 f .  It works the same as SHI FT ' I '  except , of course , the va 1 ue i s  Qecremented 
by the I NC/DEC val ue . 

One more sound stri ng before we get i nto the other opti ons .  Sel ect Opti on 1 .  Sel ect a stri ng 
( say number 7 ) . Enter 1 for the I NC/DEC . Make byte 1 equal to 4 and byte 2 equal to 1 1 . Press 
SH I FT C , I , C , I  . . .  etc . unti l al l DUR Bytes = 4 and FREQ bytes start at l 1  and the val ue i s  i ncre­
mented unti l byte 48 = 34 . SH I FT ' E '  wi l l  get you a REDO mes sage at byte 48 . F i x i t !  

We have now covered Opti ons 1 and 2 .  Rather bri efly ,  s o  I suggest you now take t i me out and 
have a go at creati ng your own sound stri ngs . 

OPTI ON 3 .  RAMBL I NGS THROUGH ROM/RAM . 

Opt i on l al l owed us to put sel ected val ues i n  memory to store as data for the M/L routi ne to 
act on . Those val ues are stored i n  stri ngs as part of the BAS I C  l i sti ng .  Every tabl e of data 
used by the M/L routi ne must have a 0 as i ts l ast val ue to i ndi cate the end of data . When we 
keyed i n  the program we purposely l eft out the end quotat i on mark from the stri ngs i n  the ut i l i ty ,  
and s i mply pressed ENTER/NEW L I NE after keyi ng i n  a n  even number o f  characters . The ENTER/NEW 
L I NE key caused a 0 to be entered as the 1 ast byte . Al l of the 1 0 stri ngs end wi th a 0 created 
by thi s  method . If you were abl e to PEEK at a 1 1  of ROM ( and you can ) you wi 1 1  see what appears 
to be a l ot of meani ng 1 ess numbers , wi th some of those numbers bei ng 0 .  Opti on 3 a 1 1  ows us 
to take advantage of the val ues i n  ROM and use them as data for our M/L routi ne . Look at the 
data in 1 i ne 1 80 of thi s 1 i sti ng - there we see a seri es of numbers i nc 1 udi ng a 0 or two and 
those numbers are POKEd i nto h i gh memory ( starti ng at whatever was set for MEMORY S I ZE )  by 1 i ne 
60 . Sel ect Opti on 3 and we ' l l  see what we can do wi th those numbers . Woul dn ' t  you know i t? 
More opti ons ! We wi l l  jump the gun here and sel ect Opti on 2 .  You shoul d now see the prompt 
"START ADDRESS OF ROUTI NE ? "  on the screen . Type i n  whatever was set for MEMORY S I ZE then press 
ENTER/NEW L I NE .  We are then presented wi th the message "X" = USR ( ***** ) " and more speci al 
keys , ( unshi fted ) . Press S .  The sound i sn ' t  the greatest but what we di d was to get the M/L 
routi ne to read part of i tse 1 f as dat a .  If  it can do that , what about a 1 1  those numbers and 
0 ' s  i n  ROM? Press ' V '  then enter ' 0 '  - - X =  USR ( 0 ) , then press  ' S ' . Not the best - but l et ' s  
keep goi ng . Press ' V '  agai n then enter ' 4 ' - - - ' X  = USR ( 4 )  • ,  Not bad !  We must be abl e to 
use that sound for someth i ng .  Try enteri ng the fo 1 1  owi ng numbers ; 7, 66 , 73 , 1 01 ,  1 000 , 1 1 01 ,  
1 21 3 ,  1 383 , 4238 , 501 5 ,  5630 - - - - but why shoul d I tel l you al l the good numbers? Press ' R '  
to return to the opti ons then sel ect 1 .  We are now goi ng to l et the program search through 
memory for some poss i bl e  sound routi nes . Enter 0 for the start address and ( say ) 1 000 for the 
end address .  How MANY NOTES? THi s opt i on al l ows you to enter 1 ,  2 ,  3 or any other reasonabl e  
v a  1 ue . We • 1 1  try 1 for starters . We now see on the screen • X = USR ( 4 )  • wi th yet more spec1 a I 
keys . Press ' S '  and that i s  the sound you wi 1 1  get i f  you have • X = USR. ( 4 )  • i n  your program . 
Press • C • • Now we have ' X  = USR ( 7 ) ' . We • ve a 1 ready tri ed that so conti nue pressi ng ' C '  & ' S '  
al ternately unti l you are convi nced that you have al ways had those sound routi nes i n  ROM but 
wi th no way of usi ng them ( unti l now) . 

Go back to the opt i ons by pressi ng ' R  • and try the routi ne agai n ,  only thi s time enter 2 ,  5 ,  
8 ,  1 5  or whatever number p 1 eases you i n  response t o  • HOW MANY NOTES? • . You wi 1 1  d i scover that 
some of the sounds are qui te fri ghtfu 1 . And don • t be surpri sed i f  you don • t get any sound at 
al l .  The program searches through ROM from the START ADDRESS unti l a 0 i s  found , i t  then deducts 
2 for one note , ( 4 for two note s ,  6 for three , etc . ) from the memory address of the 0 byte 
and uses that address for the USR functi on .  For one note we have 1 byte for durat i on ,  1 byte 
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for frequency and 0 end byte . So much for Opti on 3 and al l i t ' s  sub-opti ons . 

Al though thi s program i s  desi gned pri mari ly to hel p you create your own sound effects for your 
BAS I C  programs , it i s  a 1 so a fun program .  Pl ay wi th t h e  program wi th your fri ends and see who 
can create the best ( or worst ) sound effects . Or try your hand at wri ti ng tunes . If you create 
real l y  good sound effects then MI CRO-SO mi ght l i ke to publ i sh them for others to use . You mi ght 
l i ke to dri ve your spouse ( parents/guardi an/chi l dren/fri ends ) i nsane whi l e  you try thi s one : 

Sel ect Opti on 3 - RAMBL I NGS THROUGH ROM , then Opt i on 2 - PLAY TUNES FROM MEMORY . Enter the 
number 1 4464 then press • S • . Bi g de a 1 ! You can • t hear a th i ng .  Whi 1 e ho 1 di ng down the • S • 
key press the SHIFT key . So what? - Now comes the gi mmi ck .  Keep the • S • key and SHIFT Key 
depressed (wi th one hand ) and use the other hand to press any other key ( or combi nati on of keys ) .  
Wei rd i sn ' t  i t? Try i t  wi thout the SH I FT key - nothi ng , not a peep ! You may l i ke to do some 
homework and fi nd out al l about memory l ocati on 1 4464 . 

The 60 byte maxi mum on the stri ng l ength was only i mposed because of the l i mi ts of the VDU screen . 
There are a coup 1 e of methods you can use i f  you want 1 anger stri ngs . One method i s  presented 
here : Make both stri ngs 7 & S equa 1 to 60 bytes then amend the program to read . .  1 60 SS$ ( 9 )  
= SS$ ( 7 )  + SS$ ( 8 )  + CHR$ ( 0 )  . .  then whenever you use X = USR ( SA (  9 ) ) i n  your program your sound 
effects wi l l  consi st of 1 20 notes , and of course , you can sti l l  use X = USR ( SA ( 7 ) ) and 
X =  USR ( SA( 8 ) ) as separate sound effects . After you have created stri ngs 7 & 8 you wi l l  have 
to RUN the program agai n to re-i ni ti al i ze stri ng 9 ( SS$ ( 9 ) ) .  And , of course , you wi l l  have 
to CLEAR more stri ng space because SS$ ( 9 )  wi 1 1  be stored i n  h i gh memory . Those of you wi th 
more than 1 6K of memory wi l l  have to adj ust the val ue of SA( 9 )  by subtracti ng 65536 . 

Some fi nal words : Don ' t  edi t the stri ngs usi ng Level I I  Edi t mode - use Opt i on 1 .  Don ' t  be 
surpri sed by the strange 1 i sti ng you may get after you have created your sounds . There i s  no 
need to set MEMORY S I ZE ,  the program does it for you . 

Oh ! By the way , the program offers a speci a 1 bonus for the more experi enced programmer - use 
it to assemb l e your Super Graphi cs . 

Good Luck ! 

P .  S .  Thi s program was wri tten before the March i ssue of MI CRO-SO was re 1 eased . It does not 
conform wi th the requests made i n  the Edi tori al on page 2 ,  but the program i s  total l y  compati bl e 
wi th 1 6K or more TRS-80 Leve 1 I I ,  the System ' SO and Di sk Basi c .  The onl y  requi rement from 
the user i s  to CLOAD & RUN . For those of you who wi sh to fol l ow the other methods , the M/L 
routi ne i s  compl etely rel ocatab l e wi thout any mod i fi cati ons - put it wherever you l i ke .  

1 0  MS=256* PEEK < 1 6562 > +PEEK < 1 656 1 ) -60 
20 M 1 = I NT < MS /256 > : M2=MS-256 * M 1 : POKE 1 6562 ; M 1 : POKE 1 656 1 , M2 
30 CLS : PR I NT@522 , " MEMORY S I ZE HAS BEEN SET AT " ; MS 
40 CLEAR50 : ML=PEEK ( 1 6562 > * 256+PEEK < 1 656 1 > +2 
50 M 1 = I NT < ML / 256 > : M2=ML-M 1 * 256 : I FML >32767THENML=ML-65536 
60 FORL=MLTOML+47 : READB : POKEL , B : NE X T : I FPEEK < 1 6396 > =20 1 THENPOKE 1 6  
526 , M2 : POKE 1 6527 , M 1 :: ELSECMD " T " : DEFUSRO=ML : POKE 1 4308 , 1 
70 I FML< OTHENML=ML+65536 
80 SS$ ( 0 ) = " RONALD 
90 SS$ ( 1 ) = " JAMES SULLY 
1 00 SS$ ( 2 ) = " ------------------
1 1  0 SS$ ( 3) = II # $ % & "' ( ) * + ' 
1 20 SS$ ( 4 ) = "  ? @ A B C D E F G H I J K L M 
1 30 SS$ ( 5 ) = " ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! I I 
1 40 SS$ ( 6 ) = "  FD FD FD FD FD FD FD FD FD FD FD FD FD FD 
1 50 SS$ ( 7 ) = "  SDFGHASDFGHASDFGHASDFGHASDFGHASDFGHASDFGHASDFGH 
1 60 SS$ ( 8 ) = " ! #$%� "' < > * =- : @@+ ; ? > . < , ABCDEFGH I JKLMNOPQRSTUVW X Y Z [ \ J �_ 
" a  
1 70 SS$ ( 9 ) = " * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * * * * * * *  
1 80 FORL=OT09 : K=VARPTR < SS$ ( L ) ) : SA < L > =PEEK < K+2 > * 256+PEEK < K+ l > : NE X  
T 

1 90 DATA205 , 1 27 , 1 0 , 229 , 22 1 , 225 , 22 1 , 78 , 0 , 1 2 1 , 1 83 , 200 , 22 1 , 70 , 1 , 62 ,  
5 , 2 1 1 , 255 , 1 6 , 254 , 22 1 , 70 , 1 , 62 , 6 , 2 1 1 , 255 , 1 6 , 254 , 1 3 , 32 , 235 , 22 1 , 35 , 22 
1 , 35 , 1 , 255 , 255 , 33 , 48 , 0 , 9 , 56 , 25 3 , 24 , 2 1 4  
200 "' 
WHEN DONE W I TH COMP I L I NG YOUR SOUND STR I NGS ETC , DELETE TH I S  
L I NE T O  THE LAST L I NE .  THEN USE A MON I TER < E . G .  BMON > T O  MERGE 
YOUR PROGRAM W I TH L I NES 1 0- 1 90 OF TH I S  PROGRAM . 
2 1 0  , 
AMEND YOUR PROGRAM TO I NCLUDE X=USR < nn nn >  OR X=USR < SA < n > > 
WHEREVER YOU WANT THAT PART I CULAR SOUND . 
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220 � 
SOUND EFFECTS REV I S I TED 
COPYR I GHT < C >  APR I L  1 98 1  
RONALD J .  SULLY 
1 PACKHAM PLACE 
CANBERRA ACT 26 1 5  
( 062 ) 5829 1 7  

MICR0-80 

230 I FML< 32767THENTM=32767ELSE I FML< 49 1 5 1 THENTM=49 1 5 1 ELSETM=65535 
240 D I MBV < 60 > , PA < 60 > : P=256 : FORL= 1 T060STEP20 : FORM=LTOL+ 1 9STEP2 : FO 
RN=MTOM+ 1 : PA < N > =P : P=P+ 1 0 : NEXTN : P=P+44 
250 NEXTM : P=P-6 1 8 : NEX TL : U 1 $= " ## " : U2$= " ### " : AR$=CHR$ ( 93 > + " < " 
260 X =USR < 2000 > : CLS 
270 PR I NT "  

SOUND EFFECTS REV I S I TED 
======================= 

< OR STR I NG$ & TH I NG$ ) 
280 X =USR < 4 > : PR I NT " 

290 PR I NT "  

OPT I ONS : 

1 .  BU I LD OR ED I T  STR I NG 
2 .  PLAY STR I NG NOTES 
3 .  RAMBL I NGS THROUGH ROM/ RAM 
4 .  END 

300 PR I NT "  SELECT 1 ,  2 ll  3 O R  4 : " 
3 1 0  X=USR < 4 > : PR I NT�867 , CHR$ ( 1 4 0 > ; : S=VAL < I NKEY$ ) 
320 I FS< 1 0RS >4THENFORT= 1 T0 1 00 : NEX T : PR I NT�867 , " " ; :: FORT= 1 T0 1 00 : NE 
X T : GOT03 1 0ELSECLS : ONSGOT0330 , 620 , 690 , 950 
330 X =USR < 270 > : PR I NT "  BU I LD STR I NG OPT I ON :  
< VALUES TO BE KEPT I N  RANGE 1 -255 > - VALUE 3 4  I NVAL I D "  
340 PR I NT " WH I CH STR I NG :  < O - 9 > " : I $= I NKEY$ 
350 X =USR C 66 > : I $= I NKEY$ : I F I $= " " THEN350ELSES=VAL < I S > : PR I NT� 1 52 , S :  
LE=LEN < SS$ ( S ) ) 
360 I FLE >60CLS : PR I NT " ERROR --- SS$ ( " : S :; " )  I S  GREATER THAN 6 
0 CHARACTERS ; I T  I S " ; LE ; " CHARACTERS LONG : F I X I T ! " : L I ST70- 1 60 
370 I =O : I NPUT " I NCREMENT/ DECREMENT < VALUE OR ENTER > " ; I : X=USR ( 492 ) 
: CLS 
380 PR I NT�O , " < a >BORT :: < c >OPY :: < d >ECREMENT : < e > X I T :  
< i >NCREMENT :: < p >ROPORT I ONAL : < r >ANDOM : < s >AME : " 
390 PR I NT� 1 32 , " $TR I NG NUMBER " ; S ; TAB C 45 ) " I NC / DEC = " ; I  
400 PR I NTTAB < 2 > ; " DUR " ; TAB < 1 2 ) ; " FREQ " ; TAB < 24 > ; " DUR " ; TAB < 34 ) ; " FREQ 
" ; TAB C 46 > ; " DUR " ; TAB < 56 > ; " FREQ " 
4 1 0  FORL=2 1 3T0853STEP64 : PR I NT�L , CHR$ ( 1 49 > ; : PR I NT�L+22 li CHR$ < 1 49 > ; 
: NE X T : FORL=1 TOLE : X=USR < 66 )  
420 PR I NT@PA < L > , US I NGU 1 $ ; L ; : PR I NT " :: " ; : NE X T  
430 FORL=OTOLE- 1 : B V  < L + l ) =PEEK < SA < S >  +L ) : PR I NT;i>PA < L+ l ) +3 , US I NGU2$ ; 
BV C L+ 1 ) ; : X=USR C 1 1 0 > :: NE X T : I S= I NKEY$ : M= 1  
440 B$= " " : L=O 
450 I FBV C L+1 > >0ANDBV < L+ 1 > < 256ANDBV < L+ 1 > < >34THENPR I NT�960 , CHR$ ( 20 
2 > ; " S 0 U N  D E F F E C T S  R E V  I S I T E D " ; CHR$ ( 202 > ; 
460 I $= I NKEY$ : X=USR C 888 ) : PR I NT@PA < M > +7 , " " ; : I FPEEK C 1 4400 ) =8ANDB 
$= " " THENM=M- 1 : GOT0570 
470 I FPEEK C 1 4400 ) = 1 6ANDB$= " " THENM=M+ 1 : GOT0570 
480 I F I $ >CHR$ < 47 > AND I $< CHR$ C 58 > THENB$=B$+ I $ : I $= " " : PR I NT@PA < M > +3 ll  

" ; : PR I NT�PA C M > +3 , B$ ; : BV < M > =VAL C B$ > : I FLEN C B$ ) =3THENB$= " " : M=M+ 1 
:: GOT0570 
490 I F I S >CHR$ C 3 1 > AND I $< CHR$ C 9 1 ) THENBV < M > =ASC C I $ ) : X =USR C 2 1 02 ) : GOT 
0600ELSE I F I $= " a " THENX =USR C 1 38 1 ) : GOT0430 
500 I F I $= " c " ANDM >2THENX=USR ( 66 ) : BV < M > =BV < M-2 ) :: GOT0600 
5 1 0  I F I $= " d " ANDM >2THENX=USR ( 1 2 1 5 > :: BV < M > =BV < M-2 > - I : GOT0600 
520 I F I $= " e " THENX =USR < 4 > : FORL=OTOLE- 1 :: I FBV < L+ 1 > < 1 0RBV < L+ 1 > >2550R 
BV C L+ 1 ) =34THEN680ELSEPOKESA C S ) + L , BV C L + 1 ) :: NE X T : GOT0260 
530 I F I $= " i " ANDM >2THENX =USR C 1 000 > : BV < M > =BV < M-2 > + I : GOT0600 
540 I F I $= " p " ANDM< > 1 THENX =USR C 270 ) : BV < M > =256-BV < M- 1 > : GOT0600 
550 I F I $= " r " THENX =USR C 955 ) : BV < M > =RND ( 255 > : GOT0600ELSE I F I $= " s " AND 
M< > 1 THENX=USR C 492 ) : BV < M > =BV < M - 1 ) : GOT0600 
560 I F I $=CHR$ C 1 3 > ANDB$= " " THENX =USR C 66 ) :: M=M+ 1 :: GOT0570ELSE I F I $=CHR 
$ ( 1 3 ) ANDBS< > " " THENBV < M > =VAL C B$ ) : GOT06 1 0  
570 I FM< 1 THENM=LE 
580 I FM >LETHENM= l 
590 PR I NT@PA C M > +7 , AR$ ; : GOT0450 
600 B$=R I GHT$ ( STR$ < BV < M > > � 3 )  

PAGE 33 
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6 1 0  I FLEN < BS > < 3THENB$= "  " +B$ : GOT06 1 0ELSEPR I NT@PA ( M ) +3 , B$ ; : M=M+ 1 : 
B$= " " : GOT0570 
620 X =USR < 1 783 )  
630 PR I NT "  
TH I S  ROUT I NE ALLOWS YOU T O  PLAY ANY ONE OF THE SOUND ROUT I NES 
BU I LT UP V I A  OPT I ON 1 .  

TO HEAR THE NOTES PRESS THE RELEVANT NUMBER KEY < O  - 9 > "  
640 PR I NT@768 , " < R >  TO RETURN TO THE OPT I ONS " : I S= I NKEY$ 
650 PR I NT@59 1 , " USE " ; CHR$ ( 94 > ; "  X =USR < SA (  ) )  " ; CHR$ ( 93 ) ; "  IN YO 
UR PROGRAM " ;  
660 I $= I NKEY$ : I F I $= " " THEN660ELSE I F I $= " R " THEN260ELSES=VAL < I $ )  
670 I FPEEK C 1 5359 ) =0THEN660ELSEPR I NT@607 , R I GHTS < STR$ C S > , 1 > ; : X =USR 
< SA < S > > :: GOT0670 

680 PR I NT@960 , " VALUE I N  BYTE " ; L+ 1 ; " I S OUTS I DE L I M I T  < 1 -255 > OR 
= 34 : -- REDO " ; : M=L+ 1 : GOT0450 
690 X =USR < 1 253 > : CLS 
700 PR I NTTAB C 1 5 > " SOUND EFFECTS REV I S I TED 

OPT I ONS : 

1 .  SEARCH MEM FOR SOUND ROUT I NES 
2 .  PLAY TUNES FROM MEMORY < THE 80 � S  NOT YOURS ! )  
3 .  RETURN T O  MA I N  OPT I ONS 

SELECT 1 ,  2 OR 3 : " 
7 1 0  PR I NT@539 , CHR$ ( 1 40 > ; : I $= I NKEY$ 
720 I F I $= " " THENX=USR < 4 > : FORT= 1 T0 1 00 :: NEX T : PR I NT@539 , " " ; : FORT= 1 TO 
1 00 : NE X T : GOT07 1 0  
730 I =VAL C I S > : I F I < 1 0R I >3THEN7 1 0ELSEON I GOT0740 , 860 , 260 
740 CLS 
750 PR I NT " SEARCH MEMORY ROUT I NE :  

YOU W I LL NEED TO I NPUT THREE NUMBERS ; 
START ADDRESS < NOT LESS THAN O >  
END ADDRESS < NOT GREATER THAN TOP OF MEMORY > 
NUMBER OF NOTES < KEEP I T  REASONABLE > "  

760 I NPUT " START ADDRESS " ; S : X =USR ( 492 ) : I FS< OTHEN730ELSE I NPUT " END 
ADDRESS " ; E : X =USR < 492 > :: I FE >TMTHEN740 
770 I NPUT " HOW MANY NOTES " ; N : X =USR C 492 > : N=N*2 : FORL=STOE : K=L : I FK >3 
2767THENK=K-65536 
780 B=PEEK < K > : M=K-N : I FM< OANDL< 32768THEN840ELSEM$=STR$ ( M )  
790 PR I NT@653 , " USE " ; CHR$ ( 94 > ; "  X =USR ( " ; M$ ; " )  " ; CHR$ ( 93 ) ; "  I N  Y 
OUR PROGRAM . " ;  
800 I FB=OTHEN I $= I NKEYS :: PR I NT@704 , " PRESS 
< S >  TO SOUND TH I S  NOTE 
< C >  TO CONT I NUE THE SEARCH 
< R >  TO RETURN TO OPT I ONS " ; ELSE840 
8 1 0  I S= I NKEY$ : I F I $= " " THEN8 1 0ELSE I F I $= " C " THENPR I NT:i>704 , CHR$ ( 3 1 ) ; :  
GOT0840ELSE I F I $= " R " THEN690 
820 I F I S< > " S " THEN8 1 0  
830 I FPEEK C 1 5359 ) =0THEN8 1 0ELSE X =USR < M > : GOT0830 
840 NEX T :  PRI NT:i>640 , CHR$ ( 3 1 ) ; ::  PR I NT=i>960 � " END OF SEARCH -· PRESS A 
NY KEY TO RETURN TO OPT I ONS " ; 
850 I F I NKEY$= " " THEN850ELSE690 
860 CLS 
870 PR I NT "  
TH I S  ROUT I NE ALLOWS YOU TRY SPEC I F I C  SOUND ROUT I NES THAT YOU 
FOUND IN MEMORY FROM OPT I ON 1 .  
OR S I MPLY ENTER ANY MEMORY LOCAT I ON FROM 0 TO TOP OF MEMORY 
AND TRY YOUR LUCK . 

880 PR I NT=i>448 , CHR$ ( 3 1 ) ; : PR I NT@448 , " " ; : I NPUT " START ADDRESS OF ROU 
T I NE " ; E : I FE >TMTHEN880 
890 I FE >32767THENE=E-65536 
900 S$=STR$ ( E ) + " ) " : PR I NT@448 , CHR$ ( 3 1 > 
9 1 0  PR I NT@590 , " USE " ; CHR$ ( 94 ) ; "  X =USR < " ; S$ ; " " ; CHR$ ( 93 ) ; "  I N  YOU 
R PROGRAM " ;  
920 PR I NT@704 , " PRESS 
< S >  TO HEAR THE SOUND 
< V >  TO I NPUT ANOTHER START ADDRESS 
< R >  TO RETURN TO · OPT I ONS " 
930 P=PEE:K < 1 4340 > : I FP=8THENPR I NT=i>704 , CHR$ ( 3 1 > ; : X =USR < E > : GOT0920E 
LSE I FP=4THEN690 
940 I FP=64THENPR I NT@576 , CHR$ ( 3 1 ) : GOT0880ELSE930 
950 X =USR ( 1 36 1 ) :  FORL=OT09 :: PR I NT:i)470 , .. X =USR < SA ( II ; L ;  II ) )  II ; : X =USR < SA 
( L ) ) : NE X T : LLS : END 
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***** NEXT MONTH • s  I SSUE ***** 

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

Now 
game 
l ets 
i t ,  
i . e .  
card 
your 

** POKER L I I /1 6K ** 

you can p 1 ay poker on your 
draws l i fe s i ze cards on 
you bet on your hand and , 
gi ves you the opti on to 
on the turn of a card i f  
greater than ei ght , you 

ori gi nal wi nni ngs . 

• so .  Thi s 
the screen , 
i f  you wi n 
doubl e up , 
you get a 
wi n twi ce 

** THE TOWERS OF HANOI L I I / 1 6K ** 

Thi s i s  based on the age-ol d game of the 
same name , whi ch has three pegs and a number 
of di fferent s i zed di scs , ( not fl oppy ones 
ei ther ) . The pl ayer has to get al l the 
di scs from one peg to another wi thout pl ac i ng 
a l arge di sc on top of a smal l er one . 

** PUT m/1 4K ** 

In response to readers • requests to be 
abl e  to SET non graphi c s , thi s program 
does just that . No muss , no fuss , s i mply 
type . • • .  PUT(  X ,  Y ) , 11 Stri ngname11 and i ts done . 

Q) +-' co 0 

0 co 
6 0: u 
:2: 
c 
c 
0 

".j:j co .� 
:a ::s 0... 

> 
c 
0 
Q) 
� 
<n 
<n co () 
0 

� 
<n 

:.0 
c 
0 
c 
0 

".j:j co .� 
:a ::s 0... 

..c +-' 0 
cc 

Q) 
E co z 

** SHI FTLOCK m/ 1 4K ** 

A program for the year of the di sabl ed . 
Thi s i s  a program that was created to 
al l ow a di sabl ed person worki ng wi th a 
styl us  ( or one fi nger ) to enter shi fted 
key val ues . 

** MORSE CODE DECODER L I I /4K ** 

Thi s month you can l earn semaphore si gnal s 
and next month you can l earn what al l 
those dots and dashes stand for . Wi th thi s 
morse coder decoder , you just type i n  
dots and dashes and the computer comes 
back wi th a l etter . 

** SHORTEN 32K/DI SK ** 

Thi s  program wi l l  go through your bas i c  
program and remove al l unnecessary bl anks , 
REMark statements and l i nefeeds . A real 
1 i fe saver for those t i mes when every 
byte counts . 

Q) "0 0 
� 
<n 0 0... 

E co 
1-Cl 0 
c. 
Q) ..c +-' 
+-' co ..c 
� c 
0 
<n Q) +-' 0 c 

E Q) 
t; > 
<n 
1-
0 

u.. 

.t! 
(l) > 
e c. 
.s 
> co 
E 

� c 
..c +-' 
::s 
0 > 
+-' co ..c +-' 
<n +-' c Q) 
E Q) > 0 
I-
C. 
.s 
0 
<n Q) Cl c co ..c () Q) ..c 1-

0 
<n c. 
E co t; 
Q) 
<n 0 (j c Q) 

"0 c co 

"0 • Q) "C  +-' Q) <n c Q) .... Cl ;:s Cl +-' ::s Q) <n 1-
Q) �  
1- <n co · -

{1") "0 
C) I­CO 0 .O Q)  co +-' "0 +-' 
co Q) c. � 
I � 

1-> ::s  
� �  
::s +-'  () c Q) co 
: � 
Cl ::S  co 0 � > 
g :t:  c. Q) Q) Cl 
<n co co +->  Q) <n - 0  0... 0. 
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***** CASSETTE EDITION I NDEX ***** 

The cassette edi t i on of MICRO-SO contai ns al l the software l i sted each month , on cassette . 
A 1 1  cassette subscri bers need do i s  CLOAD and RUN the programs . Leve 1 I I programs are recorded 
on si 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 SO . Al l programs are recorded twi ce i n  successi on .  Note , System 
SO computers have had di fferent tape-counters fi tted at di fferent t i mes . The approxi mate start 
pos i ti ons  shown are correct for the very early  System SO wi thout the vol ume control or l evel 
meter . They are probably  i ncorrect for 1 ater machi nes . The rates for a cassette subscri pti on 
are pri nted on the i ns i de front cover of each i ssue of the magazi ne .  

The di sk  edi t i on contai ns a 1 1  those programs whi ch can b e  executed from di s k ,  i nc 1 udi n g  Leve 1 
I programs . Leve 1 I d i sk programs are saved i n  the NEWDOS format . Users requi re the Leve 1 
I /CMD uti l i ty suppl i ed wi th NEWDOS + or NEWDOS S O  ver s i on 1 . 0 to run them .  

S I DE ONE ----
SEMAPHORE 

I I  

THREE B I LLY GOATS GRUFF 
II 

SOL ITAIRE 
II 

MOVI E  
I I  

I I  

II 

BASI C  ARRAY SAVER 
II 

ESF LOWER CASE DRI VER 
I I  

S I DE TWO 

ROV I NG TARGETS 
I I  

SOUND EFFECTS REV I S I TED 
I I  

DEMONSTRATI ON OF 
110RCHESTRA S011 MUSI C  

""'0 0 
Cll .... n 0 c.. C1) 

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

z 
)> 
s:: m 

m 
X 
"!=' 
m 
:J c.. 

TYPE I .  D .  --
L I I /4K s 

II II 

L I I /1 6K G 
II I I  

L I  I / 1 6l< A 
II II 

SYSTEM MOVI E  
I I  I I  

EDTASM II 

I I  

L I I /4K B 
II II 

L I I /4K E 
II II 

L I /4K 
I I  

L I I /D I SK/1 6K c 

OJ Q) ::;, 
7\ n Q) .., c.. 
)> n n 0 c ::;, .... 
z c 
3 
cr C1) .., 

D 
("') ::r C1) .0 c C1) 

D 
OJ Q) ::;, 7\ n Q) 
a 

D 
s:: 0 ::;, C1) < 
0 
a C1) .., 

II 

AUDI O  

d 
� r-
,., <: CJ r-
0 Cl) 
� 
� 

� 
0 � t:J ,., � 

D I SK F I LESPEC 

SEMAPHOR/BAS 
II 

GOATS/BAS 
I I  

SOLI TAI R/BAS 
I I  

MOVI E/CMD 

MOV I E/EDT 

ARRAYSAV/BAS 

ESFLCD/BAS 

ROV I NG/LV1 

SER/BAS 

0 m CJ) ("') :::0 -""'0 -1 
0 z 

""'0 :::0 
("') 
m 

APPROX . 
CTR-41 

7 
37 

66 
1 09 

1 50 
1 75 

200 
205 
2 1 1 
233 

254 
294 

332 
340 

1 5  
77 

1 34 
1 S3 

240 

-1 iii : ::r C1) C1) C1) 
s:: ::;, :  
("') 5: � :::0 (1) '  
0 
00 0 

START POS I T I ON 
CTR-SO SYSTEM-SO 

---· 

5 5 
25 26 

45 47 
74 7S 

1 01 1 06 
1 1 S 1 24 

1 35 1 42 
1 39 1 46 
1 43 1 50 
l 5S 1 66 

1 72 l SO 
1 99 2 1 0  

225 237 
230 242 

1 0  
52 

91  96  
1 24 1 30 

1 60 1 6S 



A SPECIAL OFFER ! 
TO 

SU BSC RI BE 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 TRS-80 M I C RO-COM PU TE RS ,  

H A R DWA R E  AN D S O FTWA RE AT 

GREAT DISCOUNT PRICES ! ! ! 
H OW TO O R D E R  -

1 .  S E L E CT I TEMS F ROM 1 98 0  TAN DY C A TA LOG U E  

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

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

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

W E  W I L L -

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

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

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

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

* subject to avai labi lity 

DEALER 

_/' -o 
to CON QU EST E LECTRON I C S  Pty. Ltd. 
212 KatoOI'!lba St. KA TOOMBA 2780 
Pl ease suppl y -
QTY . CAT _N O DESC. ADV. PRICE 

SU B  TOTAL 
---

LESS 1 0'/o 
---

F I N D  CHEQ U E  FOR TOTAL 

SEN D F R EI GH T  F R E E  T O  

NAME . . 
ADDRESS , ,  . . . . . . . . . . . . . . . . .  , .. , ,  . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  . 

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

� 
toltiOUBT ELEtTRDrlltf PTY . LTD . 

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



by Edw in Paay 
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Written by Eddy Paay, t h e  L E V E L  I I  R 0 M R E F E R E N C E  M A N U A L  is t h e  most 
com plete ex p l anation of t h e  Level I I  BAS I C  i n terprete r  ever p u bl ished . 

Part 1 l ists a l l  the u sefu l and usable R 0 M ro ut i nes, descri bes their  funct ions 
e x p l a i n s  how to use them in  your  own mach i ne lang uage p rogram s and notes the 
effect of each o n  t h e  various Z 80 reg isters . 

Part 1 also deta i l s  the con tents of system R A M  and s h ows you how to i n tercept 
B A S I C  routi nes as t h ey pass through system R A M . With t h i s  k nowledge, you can 
add your own comma nds to BASI C , for i n stan ce, o r  posit io r BAS I C  programs i n  
h i g h  memory -t he only rest riction i s y o u r  own i m a g i nati o n !  

Part 2 g i ves detailed ex p la n at ions of the processes used for arith metical 
ca l cu lat ions , logic al  operations, data move me nts, etc . It  also descri bes the yarious 
formats used for BAS I C , SYSTEM a n d  E D I T O R/ ASS E M B L E R  tapes . Each sect ion 
is i l l u st rated by sample programs which s h ow you how you can use the R 0 M 
routi nes to speed u p  your mac h i n e  l a n g uage programs and reduc.e the arnount of 
code you need to w rite. 

The LEVEL I I  R 0 M R E F E R E N C E  M A N U A L  i s i n tend ed to be used by mac h i n e  
l an g uage prog ram mers. I t  ass u m es a basic u n d erst a n d i n g  of t h e  Z 80 i n structio n 
set a n d  some e

'
x per ie n ce of . Asse m b ly Language progra m m i n g . But BAS I C  

p rog ra m m e rs too w i l l  benefit from readi ng it .  They w i l l  g ai n ·a much better i ns i g ht 
• 

i n to the fu ncti o n i n g  of the i n ter p rete r  w h i ch. s h o u l d he I p them to write faster , m o re 
concise BA S I C  prog ram s. 
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