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I*** SPECIAL OFFER TO NEW READE RS AND R EADE RS RENEWI NG THE I R  SUBSCR IPTION*** l 
I *** SOFTWARE LIBRARY, VALUED AT OVE R  $100- FREE!!! *** 

MICRO-SO has developed a new Library of Software consisting of 7 programs and a comprehensive user manual. The 
Software Library, on cassette, will be sent FREE to every new subscriber and to every subscriber who renews his sub
scription for another 12 months. Disk subscribers will receive their Software Library on a diskette. The new Software 
Library contains the following Level II/Disk Programs. All programs will also operate on the Model III. 

Level I in Level II Poker 
Convert your Level II TRS-SO or System SO to operate as Play poker against your computer, complete with realistic 
a Level I machine. Opens a whole new library of software graphics. 
for your use. 

Copier 
Copies Level II System tapes, irrespective of where they 
load in memory. Copes with multiple ORG programs. 

ZSO MON 
A low memory, machine language monitor which enables 
you to set break points, edit memory, punch system 
tapes, etc ... 

Cube 
An ingenious representation of the popular Rubick's 
cube game for Disk users. 

Improved Household Accounts 
Version 3.0 of this useful program. One or two bugs 
removed and easier data entry. This program is powerful 
enough to be used by a small business. 

80 Composer 
A music-generating program which enables you to play 
music via your cassette recorder and to save the music 
data to tape. This is an improved version of the program 
published in Issue 17 of Micro-SO. 
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***** EDITORIAL ***** 

How vi v i d ly  I remember the thr i  1 1  a 1 1  those years ago ( about 3� to be preci se } when I eagerly 
unpacked the fi rst di s k  dri ve for my Mode 1 I TRS-80 , connected it  up and  marve 1 1  ed  at  the speed , 
effi ci ency and , above a l l ,  the rel i abi l i ty of i ts d at a  storage , compared wi th  the cas sette recorder 
I had been us i ng .  Ti me has passed , the ol d 35 track s i ngl e-s i de ,  s i ngl e-den s i ty di s k  dri ve 
has gi ven way to the 1 arger capaci ty 40 track dri ves ,  th�n dua  1 -head and even 80 track , dual 
head dri ves and fi nal l y  doubl e-dens i ty operati on ,  al l supported by more and more powerfu l  d i s k  
operat i ng systems. But none of these deve 1 opment s gave the s ame thri l l  as that fi rst humb 1 e ,  
3 5  track d i sk  dri ve . They were eva 1 uti onary ,  i t  was revo 1 uti  onary. I thought that i nnocence 
had wel l  and tru ly  been l ost and that t h at sort of exci tement was gone forever . 

Recent l y ,  I noti ced an adverti sement i n  Austra 1 i an Persona 1 Computer , for mi cro-wi nchester dri ves 
us i ng ACT-506 contro l l er boards. ACT was not an unfami l i ar name , I had seen s i mi l ar adverti sements 
i n  the Ameri can Byte magazi ne sever a 1 months ear 1 i er but that ACT stood for Ameri can Computers 
and Tel ecommunicat i on s , whi l st thi s ACT stood for Austral i an Com�uters and Tel ecommuni cati ons. 
Enqu i ri es to the States at the t i me h ad i nd i cated that a securi ty fi rm i n  Sydney h ad the Austr-alian 
di stri buti on ri ghts for the ACT contra 1 1  er - seerni ng l y  a strange combi n at i on .  Anyway, once 
the advert i sement appeared i n  APC , I cal l ed the number ind i cated and a lmost before we knew i t ,  
Eddy Paay and I were on a p 1 ane , hotfoot ( 1 i ter a l l y  - i t  was duri ng the power restri cti ons i n  
Febru ary) for Sydney . I am h appy to report th at a 1 1  i nnocence h ad not been 1 ost. t�atch i  ng 
a 5M byte Wi nchester dri ve qu i et l y  and effi ci ent 1 y store and retri eve data in the bl i nk of an 
eye was as great a thri l l  as that fi rst di sk  dri ve had been 3� years ago. The most i mpress i ve 
aspect of the who 1 e demonstrati on , however, was the the sk i l fu l  comb i nat i on of h ardware and 
software wh i ch makes the ACT h ard di sk sub-system 1 i ve up to i ts name as a system. Thi s i s  
defi n i tely not just another pi ece of advanced hardward technol ogy which l eaves the new owner 
wi th  the respons i bi l i ty for fi ndi ng  how to use i t  i n  h i s system. Th i s i s  a compl ete , operat i ng ,  
i ntegrated hardware/software package that wi l l  p l ug in and run , effi c i ent ly  and effecti ve l y. 
Before we conti nue wi th  more detai l s  of the sub - system , a few comments about ACT i tsel f may 
be of i nterest. 

ACT was i ndeed an Ameri can company whi ch deve 1 oped computer systems for use i n  1 arge securi ty 
i n stal l at i ons. Burg l ar a l arms , as they used to be cal l ed ,  become very compl ex when l arge premi ses 
are bei ng protected and computers have been used to do the job for some years. ACT used the 
Zeni th  Z89 mi crocomputer fo;� th i s purpose . When the new 5!" Wi nchester Techno 1 ogy dri ves fi rst 
became avai l ab 1 e i n  the U.S. A. about 1 2  months ago , ACT deci ded that these wou 1 d be i de a 1 for 
thei r systems but no s u i  t ab 1 e di sk  contra 1 1  er board was avai 1 ab 1 e. Ken Utl ey of ACT rose to 
the chal l enge and devel oped a contro l l er board and software to i nterface to the Zeni th  Z89 operati ng 
under CP/�1 , and thus  was born the ACT-506 controll er .  Austral i an Protecti on I ndustri es Pty. 
Ltd. was the Austral i an di stri but or for the securi ty systems deve 1 oped by ACT , hence the t i e
up. Recent l y ,  Ken Ut 1 ey moved to Austra 1 i a bri ngi ng wi t h  h i m  the des i gn ri ghts for the ACT-
506 and Austral i an Computers and Tel ecommuni cati ons now manufact ures and exports ACT-506 control ler 
boards a 1 1  over the wor 1 d ,  i ncl udi ng the U.S. A. I n  the i nterveni ng peri od , Ken has deve 1 oped 
the software and h ardware to i nterface t he ACT-506 to a number of d i fferent microcomputers i ncl ud i ng 
the North Start Hori zon , the Superbrai n ,  S- 1 00 systems and , most i mportantly from our poi nt 
of vi ew ,  the TRS-80 �odel s II and I I I .  

If you c 1 ose l y  exami ne the the photograph on the front cover of the hard d i sk  sub-system , you 
wi 1 1  see that i t  bears the �li cro-80 i n s i  gni a .  Th i s  i s  because we are so i mpres sed and exci ted 
by i ts performance that we h ave had ACT construct the uni t for us . We h ave a 1 so negoti ated 
a spec i al  pri ce of $2 , 995 . 00 ( t ax i ncl uded ) for a compl ete sub-system for the TRS-80 �1odel I I I ,  
together wi th  the CP/M ( org 4200H) di s k  operati ng system . For a l most t he fi rst t i me i n  Austral i an 
mi crocomputi ng hi story , you can purchase a s i  gni fi cant i tern of h ardware for the s ame pri ce i n  
Austral i a  a s  can Ameri cans. If  you are consi deri ng u s i ng a TRS-80 i n  a bus i ne s s  appl i cati on , 
I bel i eve you shou l d  very seri ous l y  con s i der i ncl ud i ng the Mi cro-80 h ard d i s!< s:Jb- system as 
part of your system . The mi n i mum speci fi c ati on computer you req u i re for i ts proper use i s  a 
48K s i ng l e  d i s k  dri ve TRS-80 r4odel I I I  or a 64K Model I I .  You cou l d  therefore h ave a 5 tlbyte 
h ard di s k ,  CP/M , r�todel I I I ,  s i n g l e  fl oppy d i s k  dri ve system for only $5895 . 00 {Mi cro-SO pri ces ) .  
Th at i s  1 i tt 1 e more than h a  1 f v1h at you woul d  pay for any other hard disk computer system . An 
added advantage i s  that abso 1 ute 1 y no mod i fi c at i on s  are needed to the r�ode 1 I I  I .  The M i cro-
80 sub-system s i mp l y  p 1 ugs  onto the 50 way expans i on connector on the bottom of the �1ode l I I I .  
Tandy ' s warranty i s  unaffected. Us i ng CP/M you wi l l  have acces s  to a wi de range of profes s i onal l y  
wri tten and ful l y  supported app l i cati ons programs , i ncl udi ng  accounti ng packages , word process i ng ,  
fi nance and budget i ng ,  h i gh 1 eve 1 1 anguages etc. etc. To add even further support , M i  cro-80 
has commi s s i oned Mi cro Systems Software i n  the U.S.A . to deve l op a vers i on of DOSPLUS 4 . 0  especi al l y  
for th i s system . Wi th DOS PLUS , the sub-system wi l l  have acces s  t o  the ful l range o f  Mode 1 I I I  
programs. Perhaps the best news of a l l i s  that we are offeri ng a 30 day money back tri a l  peri od .  
So confi dent are we of the system that we wi 1 1  refund the fu l l  purchase pri ces , 1 ess the cost 
of frei ght in  ei ther di recti on ,  i f  a sub-system is  returned to us  in  ori gi na l  condi t i on ,  wi t h i n 
30 days of purchase. We are proud to be i nvo 1 ved i n  bri ngi ng thi s new deve 1 opment to TRS-80 
users i n  Austral i a. Now , read on to fi nd out more about the Mi cro-SO h ard d i s k  sub-system . 
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The sub-system con s i sts of the fol l owi ng components :  

- 5 Mbyte 5!11 seagate ST-506 (or s i mi l ar )  micro-winchester h ard di sk dri ve 
- ACT-506 mi crosequencer control l er board 
- HOP h i gh-i ntegri ty data separator 
- i nterface c ard for host computer 
- heavy duty power supply 
- free-standing ,  moul ded pl ast i c  cabi net 
- CP/M di s k  operati ng system and util iti es for host computer . 

The control l er board itsel f contai n s  i n  excess of 60 i ntegrated circu i t s  and is capab l e  of con
trol l i ng two 5 �1byte mi cro-wi nchester hard dis k  dri ves simul taneous l y .  The mi cro-winchester 
can read data at a burst rate of 5 mi 1 1  i on b i t s  per second . The contra 11 er accepts data at 
thi s rate and stores it unti l the host computer has transferred it , via the interface card . 
The form of construction used ,  al l ows the sub-system to be transferred to a different computer 
at mi n i mal cost , si nce onl y  the host computer interface card and the CP/M need be changed . 

The CP/M di s k  operati ng system suppl i ed has a number of enhancements and i s  speci al ly  tail ored 
to sui t the Model I I I . For examp l e ,  the fol l owi ng video c apabil i t i es are supported : 

HEX 

08 
09 
OA 
OD 
OE 
OF 
1 5  
1 6  
1 7  
1 8  
1 9  
l A  
l B  
l C  
1 0  
l E  
l F  

EFFECT 

Backspace and erase 
Tab (8 , 1 6 ,  24 , • . . ) 
Move cursor to start of next l i ne and erase l i ne .  
Move cursor t o  start of next l i ne and erase l i ne .  
cursor on 
cursor off 
Swap space compress i on/Speci al  Characters 
Swap speoi al /Al ternate Characters 
doubl e s i ze characters 
Back space wi thout earsi ng 
Advance cursor 
cursor down l ine 
Cursor u p  l i ne 
Home cursor 
Erase l i ne and start over 
Erase to end of l i ne 
Erase to end of screen 

The CP/M 2 . 2  suppl i ed contai ns  the fol l owi ng standard CP/M programs and fi l es :  

MOVCPM . COM 
PIP . COM 

SUBMIT . COM 
ED . COM 
ASM. COM 
DDT . COM 
LOAD . COM 
STAT . COM 
DUMP . COM 
DUMP . ASt-1 

Program to rel ocate the CP/M system. 
Program to move fi l es .  (Modi fi ed to use .. .. characters i nstead 
of 11[]11• 
Program to perform 11batch 11 process i ng .  
Text fi l e  edi tor . 
8080 assemb l er .  
System debugger . (Modi fied t o  use RST6 ) . 
Generates COM fil es from HEX fi l es .  
Program to di spl ay/set system and fi l e  p arameters . 
F i l e  dumper . 
Source of above . 

There are several addi ti onal programs suppl i ed on the di s kette . These are speci al  programs wri tten 
by ACT personnel to aid i n  system generati on and error analysis . Al l are suppl i ed i n  both source 
and object form . 

SYSGEN . ASM 
SYSGEN . COM 

FORMAT . ASM 
FORMAT . COM 

BOOTHD . ASM 
BOOTHD . COM 

B I OS . ASM 

Spec i al system generati on program for use with TRS-80 Model  I I I  
f l oppy dri ves and 5MB hard di s k . Program operati on i s  i dentical to 
the standard CP/M sysgen generation program described i n  the CP/M 
manual . 

Di skette ini ti al i zat i on program for fl oppy drives .  
to i ni ti al i ze the hard di s k , run D I SKTEST Test 9 .  

Thi s is the bootstrap program used to read i n  and execute the boot 
sector from the hard di s k . The same program may be l oaded i nto a 
user-suppl i ed E PROM to be used for automati c h ard di s k  boot on CPU 
power up . 

Thi s fi l e  {suppl i ed i n  source form onl y )  i s  the s ource for the B I OS 
suppl i ed wi th  the TRS-80 Model I I I  System . 
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HARDBOOT . ASi� 
HARDBOOT . COM 

DISKTEST . ASM 
DISKTEST . COf� 

DEFD I SK . ASM 
DEFD I SK . cor� 
FIXD I SK . COM 

TRSCPM 

INSERTLF 

TIMEDATE 

CLOCKON 

CLOCKOFF 

SAVEFI LE 

RESTORE 

MICR0-80 PAGE 4 

This is the program l oaded from the boot sector of the hard disk 
which wil l read the CP/�t operating system and the B IOS into memory 
and execute . 

Program to perform comprehensive testing of the 5MB disk sub
system . 

Program to set the hard disk drive characteristics .  

Program to l ocate , and make invisibl e ,  bad areas on the disk. 
This program works on any disk run under CP/M 2 . 2 .  

Program a 1 1  ows copying from TRSDOS diskettes to CP�l disks. 

Program al l ow automatic insertion of l ine feeds after carriage 
returns in basic programs. 

Program al l ows setting of time and date for real c l ock usage. 

Turn-on displ ay of time and date on CRT screen . 

Turn-off displ ay of time and date on CRT screen . 

Program al l ows copying of fil es  l arger than the f l oppy disk drive 
capabi 1 i ties . 

· 

Program retrieves l arge fil es from format written by SAVEF I LE .  

What of the TRS-80 Model I and System 80? I t  is a rel ative l y  straightforward matter to impl ement 
the hard disk sub-system on these computers , if the demand is there. If you are serious l y  
interested i n  having 5 �1byte o f  fast ,  rel iabl e storage o n  your Model I o r  System 80 , write in 
and l et us know so we can decide whether we shoul d i m p l ement it or not . 

- 0000000000 -

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

From: R . J. Mac l ean , Formartin , Ql d. 

I have recentl y typed in the " Sound Effects Revisited" program which was publ ished in the September 
edition. During the typing in I came acros s  a bug which may a 1 so be a potentia 1 prob 1 em in 
other programs. When I ran the program my computer (System 80 ) threw up a 1 ?SN ERROR IN 580 1 • 

After ex ami ni ng the re 1 evant 1 i ne I came to the cone 1 usi on that the 1 ack of a space was causing 
the probl em. Accordingl y ,  I changed the l i ne from "580 IFM)LETHENM=l "  to "580 IFM)LE THENM= l ". 
The changed l ine ran properl y .  Perhaps the removal of al l bl anks outside of REMark and PRI NT 
l ines is not al ways the best course. 

As I am renewing my subscripti on with this 1 etter I wi 1 1  take the opportunity to state that 
I have found Mi cro-80 to be very hel pful and educati onal . 

(The parti cu 1 ar bug you discovered was probabl y  due to the vari ab 1 e LE and the THEN statement 
forming the reserved word LET. Al though LET is al most never used , it is avail abl e in BASI C .  
However , not al l 1 80 interpreters run i nto this probl em so  there are obvious ly  variations between 
machines. Perhaps it wou l d be wise for authors to avoid variabl e names which form the first 
two l etters of a reserved word. - Ed . )  

- 0000000000 -

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

This col umn is a regul ar feature of MICR0-80. I n  i t ,  we l ist al l those artic l es ,  programs , 
etc. requested by our readers. We i nvite contributions from readers to satisfy these requests 
and wil l ,  of course,  pay a publ ication fee for al l artic l es ,  programs etc. printed. As a guide , 
we wil l pay a minimum publ ication fee of $ 1 0  for any artic l e  or review publ ished. I n  the case 
of software reviews , we wil l aim to pay in accordance with the va 1 ue of the program , up to a 
maxi mum of $25. So , if you write a good revi ew whi ch  we publ i sh and the usua 1 se 1 1  i ng price 
of the program i n  Austral ia i s  $ 1 9. 95 ,  then we wou l d  pay you $20. I n  that way , the successful 
reviewer wi l l  get the program he reviews , free. ( Make sure you i nc 1 ude the se 1 1  i ng pri ce i n  
your revi ew) . Unfortunatel y ,  we cannot afford that po 1 icy on hardware ( ! ) so we wi 1 1  pay in 
accordance with the merits of the review - general ly  of the order of $25. Submissi on of a review 
for publ ication automatical ly  means that you are prepared to accept the figure we decide to 
pay you and no correspondence wi 1 1  be entered i nto. Payment wi 1 1  be made wi thin 30 days of 
publ i cation. 
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** ARTI CLES ** 

- Fi l e  h andl i ng on the ' 80 
- Descri pti on of the functi ons performed by the Expansi on I nterface 
- Revi ews of ' 80 compati b l e  pri nters 
- Revi ews of commerc i al l y avai l ab l e  software ( i nc l udi ng that produced by us ! )  
- Revi ews of commerc i al l y avai l ab l e  h ardware 
* A master i ndex to the appropri ate secti on s  i n  the Tandy Manual s i n  Level I ,  Level I I ,  DOS etc . 
- Comparati ve revi ews of d i s k  dri ves 
- How to convert a Level I program to Level I I  
* A s i mp l e  gui de t o  u s i ng Level I Arrays 
- An expl anati on of how to make ful l u se of USR, PEEK and POKE statements 
- D i scussi on of the var i ou s  el ectri c fiel d s  produced by the keyboard , t ape recorder , moni tor 

d i s k  dri ves etc . , how to measure them, how i mport ant they are and how to combat them 

** SOFTWARE ** 

* A m . l .  program to enab l e  the break key to work l i ke RESET when u s i ng an expans i on i nterface 
- Stock market program 
* Horse rac i ng system 
* Morse code decoder 
- Sub-routi ne Forum 
- A new STAR-TREK game 
* Mod i fi cat i on to SCR I PS I T  whi ch wi l l  enab l e  i t  to output to the SYSTEM 80 pri nter port 
- Programs of pharmaceuti cal  i nterest such as Pharmacoki net i c s ,  Pat i ent Medi c at i on Records ,  

Drug i nformati on servi ces etc . 
- Mu l ti pl e fi l e  t ape bac ku p  ( as i n  Austral i an Personal Comput i ng Aug/Sept ' 81 for PET } 
- A " PR I NT SCREEN" command for the Model I 
- A footbal l game u s i ng graph i c s  and sound 
- Graphi cs  c ar race as seen from the dri ver ' s  pos i t i on 
- Tank game for a s i ng l e  pl ayer 

** HARDWARE ** 

- I nterfaci ng the ' 80 to external hardware 
- Revi ew on the performance of l i ne fi l ters 
- Real T ime c l ock 
* Rad i o Tel etype/Morse i nterfaci ng 

RF I ( Rad i o Frequency I nterference) s uppress i on 
* I nterface for a Tel etype pri nter 
- Fast tape storage 
- A cheap add-on keypad 
- Hi gh speed card readers , i nterfaci ng and documentati on for the Model I I . 

NOTE : An * denotes that we al ready have some sui tab l e  materi al  on h and for t h i s topi c .  

- 0000000000 -

***** MI CROBUGS ***** 

Vol . 3 I ss ue 2 Page 1 1  - The Theory and Techni ques of Sort i ng - Part 3 .  There were some errors 
in the PASCAL Code u sed to i 1 1  ustrate "A RECURSI VE APPROACW' . The corrected code for the 
procedure I NSERTSORT i s  as fol l ows : 

( * MAIN PROGRAM BLOCK DECLARATIONS *.) 
TYPE LIST=ARRAY(l .. N) OF REAL; 
VAR TABLE:LIST; L,U,POSITION:INTEGER; VALUE:REAL; 

PROCEDURE INSERTSORT (VAR TABLE:LIST; FIRST,LAST:INTEGER); 
VAR I:INTEGER; TEMP:REAL; 

PROCEDURE BINARYSEARCH (VAR TABLE:LIST; LOW,UPP:INTEGER; 
VALUE:REAL; VAR POS:INTEGER); 

VAR MID:INTEGER; 
BEGIN 

IF LOW > UPP THEN POS :=LOW 
ELSE 

END; 

BEGIN 
MID:=(LOW+UPP) DIV 2; 
IF VALUE< TABLE(MID) THEN 

BINARYSEARCH (TABLE,LOW,MID-l,VALUE,POS) 
ELSE 

END 

IF VALUE> TABLE(MID) THEN 
BINARYSEARCH (TABLE,MID+l,UPP,VALUE,POS) 

ELSE 
POS:=MID 
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PROCEDURE BLOCKMOVE (VAR TABLE:LIST; L,U:INTEGER); 
VAR !:INTEGER; 

BEGIN 
FOR I:=U DOWNTO L DO TABLE(I+1):=TABLE(I) 

END; 

BEGIN ( * OF MAIN *) 
FOR 1:=2 TO N DO 

BEGIN 

END; 

IF TABLE(!) <TABLE(I-1) THEN 
BEGIN 

TEMP:= TABLE (I); 
BINARYSEARCH (TABLE,l,I-1,TEMP,POSITION); 
BLOCKMOVE (TABLE,POSITION,I-1); 
TABLE(POSITION):=TEMP 

END 
END 

The correction s  were made in the fol l owing : 

I n  Procedure B I NARYSEARCH , 

PAGE 6 

I F  Lm�> UPP THEt� POS : =LOW instead of - 1  , because a l t�o�gh �he procedure
. 

was demonstra�ed as a 

search routine for a s pecific val ue , it needed a mod1f1cat1on to a l l ow 1t to be used 1n the 

insertion sort for determining the correct position ( in sequenc e )  of a val ue that may not be 

currentl y  in the tab l e. 

I n  the Main Procedure b l ock , 

The second parameter used in the BLOCKMOVE cal l ( U+l ) shou l d  read POS I T I ON ,  because this is 
the parameter as returned from the CALL to the B INARYSEARCH procedure . Same correction to the 
next l ine where TEMP is moved into that POS I T I ON in the TABLE . 

- 0000000000 -

***** BETTER BASI C  PROGRAMMI NG - PART 7 by Rod Stevenson ***** 

** YET MORE ASSEMBLY ** 

WHY SO MUCH ASSEMBLY? 

The emphasis on assemb l y  in these l ast three articl es is not merely  that I find it gives far 
greater satisfaction than BAS IC ,  but that so much can be done in assembl y ,  whereas BASI C  is 
l imited to that which is provided by the writers of the BASI C  interpreter in ROM . Not to put 
down BASI C  at a l l - I stil l use it for most of the " real .. programming I do . 

From the previous two articl es and with what fol l ows here , I h ope you wil l share my enthusiasm 
for assembl y ,  not only  for the speed and because it ' s  the o n l y  way to modify the operating system , 
but for the sel f-satisfaction in having got a job done efficientl y .  

L I ST D ISABLE . 

40 1 6  

40 1 6  F 1 42 

42F 1 

40A7 

06CC 

0080 

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 

; 
;TO DISABLE SHIFT �, CSAVE, BREAK, LIST, SAVE, LLIST 

;DISABLED COMMANDS MAY BE ALTERED IN TABLE FROM LINE 870 

BY E. R. PAAY 

FOR R. STEVENSON 
24-8- 1 980 

; 
;NOTE SHIFT A = SHIFT �, SHIFT B = BREAK 

AFTER THIS PROGRAM IS LOADED. 

ORB 40 1 6H 
DEFW START ;SET NEW KB. VECTR. 

ORB 42F 1 H  

DEFINE LABELS. 

; 

BPOINT EQU 40A7H 

BASIC EQU 06CCH 

DELIM EQU SOH 
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OOFF 

03E3 

42F 1 CDE303 

42F4 FE65 

42F6 284 1 

42F8 FE62 

42FA 28 1 1 

42FC FE6 1 

42FE 28 1 0  

4300 FEOD 

4302 280F 

4304 FE0 1 

4306 2803 

4308 FE60 

430A CO 

430B AF 

430C C9 
430D 3E0 1 

430F C9 
43 1 0  3E60 

43 1 2  C9 

43 1 3  D9 

43 1 4  ED5BA440 

43 1 8  AF 

43 1 9  67 

43 1 A  2E53 

43 1 C  1 9  

43 1 D  EB 

43 1 E  2AA740 

432 1 2B 

4322 D7 

4323 1 A  

4324 1 3  

4325 B7 

4326 FACC06 

4329 BE 

432A 23 
432B 28F6 

432D 1 A  

432E 1 3  

432F FEBO 

433 1 20FA 

4333 1 A  

4334 FEFF 

4336 20E6 

4338 D9 
4339 3EOD 
433B C9 

433C 4C 

4340 80 

434 1 4C 

4346 80 
4347 43 

434C 80 

434D 53 

4351 80 

4352 FF 

06CC 

00300 ENDMRK EQU 

003 1 0  KBSCAN EQU 

OFFH 

3E3H 

00320 

00330 

00340 
00350 

00360 

00370 

00380 

00390 

00400 

004 1 0  

00420 

00430 

00440 

00450 

00460 

00470 

00480 

00490 

00500 

005 1 0  

START OF PROGRAM. 

; 
START 

I GNORE 

BREAK 

00520 SHFTAT 

00530 

00540 CHKBUF 

00550 

00560 
00570 

00580 

00590 

00600 

006 1 0  LOOP 1 

00620 

00630 

00640 LOOP2 

00650 
00660 

00670 

00680 

00690 
00700 

007 1 0  LOOP3 

00720 

00730 

00740 

00750 

00760 

00770 

00780 
00790 
00800 

ENTER 

; 

CALL 

CP 

J R  

CP 

J R  

CP 

JR 

CP 

JR 

CP 

J R  

CP 

RET 

X OR 

RET 

LD 

RET 

LD 

RET 

E X X  

LD 

X OR 
LD 

LD 

ADD 

E X  

LD 

DEC 

RST 

LD 

I NC 
OR 

J P  

CP 

I NC 

J R  

LD 

I NC 

CP 

JR 

LD 

CP 

J R  

EXX 
LD 
RET 

KBSCAN 

65H 

Z,ENTER 

62H 

Z,BREAK 

6 1 H  

Z,SHFTAT 

ODH 

Z,CHKBUF 

0 1 H  

Z, I GNORE 

60H 

NZ 

A 

A, 1 

A,60H 

DE, <40A4H> 

A 
H,A 

L,TABLE-START+S 

HL,DE 

DE,HL 

HL, <BPO I NT> 

HL 

1 0H 

A, <DE> 

DE 

A 
M,BAS I C  

<HL) 

HL 
Z,LOOP2 

A, <DE> 

DE 

SOH 

NZ,LOOP3 

A, <DE> 
ENDMRK 

NZ,LOOP 1 

A,ODH 

;SCAN KEYBOARD 

;SH I FT E ? 

;SH I FT B ? 

;SH I FT A ? 

;ENTER ? 

;BREAK ? 

;SH I FT G> ? 

; I GNORE KEY ENTRY. 

;BREAK 

;SH I FT G> 

;SAVE REG I STERS 

;GET BUFFER ADDRESS 

;F I ND F I RST CHARACTER 

;GET CHARACTER 

;BUMP PO I NTER 

; I F  M I NUS RE I N I T. BAS I C  

;COMPARE CHARACTERS 

;BUMP PO I NTER 

;GET NEXT CHARACTER 

;F I ND NEX T  ENTRY 

IN TABLE 

;END OF TABLE MARKER ? 

;RESTORE REG I STERS 
;PUT ENTER CODE BACK IN A 
;DONE 

008 1 0  

00820 

00830 

00840 

00850 

;THE TABLE THAT FOLLOWS MAY HAVE AS MANY ENTR I ES AS 

;REQU I RED AS LONG AS ENTR I ES ARE SEPARATED W I TH A ZERO 

;BYTE. THE MA I N  PROGRAM W I LL MAKE BAS I C  I GNORE ANY 

;COMMAND CONTA I NED I N  TH I S  TABLE. 

00860 ; 

00870 TABLE 

00880 

00890 

00900 

009 1 0  

00920 

00930 

00940 

00950 

00960 

DEFM 

DEFB 

DEFM 

DEFB 
DEFM 

DEFB 

DEFM 

DEFB 

DEFB 

END 

"L I ST" 

DEL I M  

�LL I ST" 

DEL I M  
"CSAVE" 

DEL I M  

"SAVE" 

DEL I M  

ENDMRK 

BAS I C  

;END OF TABLE MARKER. 

Thi s i s  t he source code for the BAS I C  routi ne presented l ast  t i me to d i s ab l e  BREAK , L I ST ,  and 
others . As you see from the comments ,  any other commands may be added to the table  as requi red . 

The who l e  bas i s of t he program i s  t h at i t  i ntercepts the keyboard scann i ng routi ne normal l y  
provi ded by the operati ng system . Thi s i s  accompl i s hed by an address  bei ng g i ven to 401 6H , 
so that t he operati ng system wi l l  go t hrough  th i s new rout i ne each t i me i t  scans t he keyboard 
i nstead of doi ng i t s  own normal routi ne .  
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Havi ng jumped i nto thi s new routi ne , a ROM routi ne i s  used to get the val ue of any key pressed , 
then to check i t  as noted i n  the comments . I f  i t ' s none of the new operators provi ded ,  i t  just 
returns to the usua 1 system . But i f  i t  i s , i t  goes through the program and checks  the keyboard 
buffer contents agai nst the tab l e provi ded . 

Two i tems contai ned i n  thi s program you ' d  be unl i kely to know wi thout Eddy Paay ' s ROM Reference 
Manual - that 401 6H i s  the addres s  to be used to set a new keyboard vector , and a CALL to 3E3H 
wi l l  provi de the resul ts of a keyboard scan i n  the A regi ster . 

BREAK-hand l i ng .  

As menti oned i n  the fi rst arti c l e ,  there are some s i mpl e POKE methods for di sabl i ng the BREAK-
key - as wel l as the routi ne above . However , they al l requi re k nowi ng that the BREAK - key wi 1 1  
force a jump to 400CH ( 1 6396 deci mal ) .  I f  you have a di sk  system , TRSDOS wi l l  h ave put an addres s  
there t o  make t h e  BREAK-key t h e  method o f  jumpi ng t o  DEBUG . From whi ch i t  fol l ows that you 
c an a l so put somethi ng there to provi de your own handl i ng of the BREAK-key .  Other systems have 
a statement of ON BREAK GO TO , but we c an s i mu l ate thi s qui te easi l y .  

Normal l y ,  l evel , I I  wi l l  h ave a 1 01 ( RET ) a t  1 6396 . And I u s e  dec i mal  here because you wi l l  
probably be doi ng these modi fi c ati ons from BAS I C , when you requi re a dec i mal  address . �lhi ch 
means i t  wi l l  just return wi th whatever i s  i n  the A regi ster ( the ROM Reference Manual tel l s  
you A hol ds the res u l t  of the keyboard scan) . So thi s l eaves the way open for us to operate 
on the A regi ster before it gets back ! You wi l l  remember that I suggested i n  the fi rst epi sode 
that you coul d s i mply  POKE 1 6396 , 23 to di s ab l e the BREAK-key i n  l evel I I .  Thi s i s ,  i n  effect , 
rotati ng the accumul ator l eft ( 23 dec i mal  = 1 7H = RLA ) whi ch means i t  no l onger hol ds l ( the 
val ue of the BREAK -key ) , and it wi l l  RETurn on encounteri ng the 201  ( = RET ) that 1 eve l I I h as 
at 1 6400 . But you wi l l  a l so remember I suggested that thi s i s  a b i t  s i mpl e - and i t  won ' t  work 
for a di sk  system . I f  you zero the accumul ator ( by POKE i ng a val ue to do so , 1 5 1 = 97H = SUB 
A ,  or 1 75 = AFH = XOR A ,  i nto 1 6396 , then a 201 ( = C9 = RET ) i nto 1 6397 , c an you see that thi s 
i s  the better al ternati ve? 

Yes , I know NEWDOS has the BREAK-on/off faci l i ty ,  and you may s ay "why bother to POKE?" The 
reason i s  that ( I  hope ) you ' ve l earned someth i ng .  

1 0  ON ERROR 60TO 32700 �TELLS WHERE TO 60 WHEN AN ERROR I S  DETECTED 
20 POKE 1 6396, 1 95 :  POKE 1 6397,49 : POKE 1 6398,40 �TELLS BREAK-KEY WHERE TO GO 
26 R=45/0 �DEMONSTRATES A DD I V I DE BY ZERO ERROR 

27 RERE 'DEMONSTRATES A SYNTAX ERROR 

30 PR I NT.. PRESS BREAK -KEY TO STOP TH I S  " ; : GOT030 "' TH I S  I S  ONLY A DEMONSTRAT 

I ON L I NE 

32700 I F  ERR/2+ 1 = 1 2  THEN PR I NT : PR I NT : PR I NT " BREAK-KEY WAS PRESSED : PRESS BREAK-K 

EY AGA I N  TO STOP PROGRAM NOW OR PRESS ENTER TO CONT I NUE" ; :  

I NPUTA : RESUME "'HANDLES BREAK-KEY 

327 1 0  PR I NT : PR I NT " ERROR " ERR/2+ 1 ; " HAS OCCURED I N  L I NE " ERL ; " : PRESS ENTER TO CONT I 

NUE ,. ; : I NPUTA : RESUME NEX T  "HANDLES ANY ERROR 

Thi s  i s  another method of h andl i ng BREAK . And thi s ,  i n  effect , provi des a functi on of "ON BREAK 
GO TO" . I t ' s  not as neat as cou l d  be done by assemb l y ,  but does i l l ustrate another approach . 

The whol e i dea i s  that the BREAK-key wi l l  s i mul ate an I D  error , whi ch wi l l  not normal l y  occur 
i n  the RUN mode . So when one does , i t  c an only be bec ause BREAK h as been pressed . 

The BREAK-handl i ng addres s  ( 1 6396-9 )  has POKEd i nto i t  the address of the I D  error entry poi nt 
- yet agai n found from the ROM Reference Manual . So i f  we do noth i ng more , BAS I C  wi l l  stop 
and provi de a mes s age " I D  ERROR IN L I NE X" . But to prevent thi s ,  we make use of the ON ERROR 
GO TO functi on . I nci dental l y ,  I don ' t  favour general  use of thi s functi on , as I bel i eve your 
program shou l d  be ful l y  debugged before you l et it go ! ( I  c annot agree wi th Rod i n  thi s .  There 
i s  nothi ng more annoyTng i n  an appl i c ati ons program i f ,  through gros s operator error , the program 
crashes , for the user to see an error mes s age generated by the BAS I C  i nterpreter such as OV 
error or OM error . Far better for the program to resume contra l and i nstruct the operator what 
to do next . - Ed . )  

To expl ai n the program . 

L i ne 1 0  tel l s  the ON ERROR routi ne where to GO TO . 
L i ne 20  puts  the entry poi nt of I D  ERROR routi ne i nto the BREAK-handl i ng routi ne in  the operati ng 

system . 
L i nes 26 , 2 7 ,  327 1 0  are just added i n  thi s exampl e to show that the routi ne wi l l  h and l e otherwi se

occurri ng errors too - though as I woul  dn • t expect your program to h ave any ,  these 
l i nes wou l d  of course be unneces s ary !  

L i nes 3 0  and 32700 are the real "bones" of the program , and al l ow for conti nued press i ng of 
BREAK as a demonstrati on .  
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Of course, this is just an example routine . Your real program would have only lines 1 0 , 20 , 
32700 as we 11 as the who 1 e of its rea 1 working code. And these 1 i ne numbers are such for this 
very reason - 1 i nes 1 0  and 20 are necessary right at the start of the program to te 11 it where 
to go to . Line 32700 would be rep 1 aced by a subroutine at the end of your program to do what 
you actually want to do when the BREAK-key is pressed . An obvious thing is to close disk files 
before exiting from the program . Or perhaps you'd want to allow only one pressing of BREAK 
in your program by disabling it in line 32700 after the first press, then return to the program . 
Or perhaps you wi 11 have given an instruction not to press the BREAK-key, and take some action 
if the operator does press the BREAK-key after your instruction not to . As usual with computing, 
the possibilities are limited only by the imagination. 

In fact, all the routines presented in this series are intended only to provoke thought - and 
to use in your own programs . As I keep saying, the way to 1 earn and understand is to use these 
ideas for yourself . 

SOUND . 

The whole basis of the simple sound routine found in many programs is that to record onto tape, 
the '80s PORT 255 is used to send positive or negative voltages to the cassette . 

System 80s can use the second cassette by enab 1 i ng bit 2 of PORT 254 which acts as a switch 
to change from the on-board cassette, so sound wi 11 sti 11 come down the AUX 1 i ne to the second 
cassette . A 11 that is necessary is to put an instruction at the start of the program to OUT 
254 , 4  and this will be effective throughout the whole program until you go back to BAS I C  and 
get the READY message again . This also works in machine language programs, so if you modify 
the many sound programs by adding machine 1 anguage code for OUT 254 , 4  at the entry point (move 
the entry point if necessary), the sound wi 11 stay with you . No, it's not hard . I added the 
necessary 4 bytes to the "B I G  F I VE" game "Attack" and can tell you that's all tnat is necessary . 
However, a better way is a hardware modification to get the sound directly from the board, which 
will give a far better tone than even the TRS-SO's AUX line does without any modifications . 

7FOO 00 1 00 ORG 325 1 2  
7FOO CD7FOA 00 1 1 0 ENTRY CALL OA7FH ;GET VALUE FROM USR<O> I N  BAS I C  
7F03 OE8C 00 1 20 LD C, 1 40 ;LENGTH OF NOTE <= T I MES CYCLE REPEA 
TED 

7F05 45 00 1 30 REPEAT LD B,L ;VALUE FROM USR<O> , CAN BE 0-255 
7F06 3E0 1 00 1 40 LD A, 1 H  ;VALUE FOR POS I T I VE VOLTAGE 
7F08 D3FF 00 1 50 OUT <OFFH> ,A ;SEND PULSE OUT PORT 
7FOA 1 0FE 00 1 60 H I VOLT DJNZ H I VOLT ;DELAY FOR NUMBER CYCLES I N  USR<O> , 
= P I TCH 

7FOC 45 00 1 70 LD B,L ;VALUE FROM USR<O> 
7FOD 3E02 00 1 80 LD A,2H ;VALUE FOR NEGAT I VE VOLTAGE 
7FOF D3FF 00 1 90 OUT <OFFH> ,A ;SEND PULSE OUT PORT 255 
7F 1 1  1 0FE 00200 LOVOLT DJNZ LOVOLT ;DELAY 
7F 1 3  OD 002 1 0  DEC c ;AFTER ONE WHOLE CYCLE COMPLETED 
7F 1 4  20EF 00220 J R  NZ,REPEAT ;REPEAT 1 40 T I MES <VALUE IN C> 
7F 1 6  C9 00230 RET ;BACK TO BAS I C  
7FOO 00240 END ENTRY 

This is the simple sound generator program I presented at the end of the L I ST disable routine 
in BAS I C  last article . The comments make the source code fairly self-explanatory. Because 
of the speed of machine code it has been necessary to incorporate delays into the program . 
Even so, the speed required is too high for a program such as this to be written successfully 
in BAS I C .  

1 CLEAR 1 50 : FOR I = 1 T072 : READD : S$=S$+CHR$<D> : NEXT : SL=PEEK<VARPTR<S$) + 1 > : SM=PEEK<VAR 
PTR<S$> +2> : POKE 1 6526,SL : POKE 1 6527,SM : DATA205, 1 27, 1 0,203, 1 24,40,4,34,28,65,20 1 ,34 

,30,65 : DATA2 1 9,255,3 1 ,3 1 ,3 1 ,47,230,248,95,58,57,65,254,4,32,2 

2 DATA 1 7 1 ,95,58,32,65,87,237,75,28,65,43, 1 24, 1 8 1 ,40,6 : DATA22 1 ,227,22 1 ,227,24, 1 2, 

42,30,65, 1 22,7,7,87,230,3, 1 79 : DATA2 1 1 ,255,3, 1 20, 1 77,32,228, 1 23,2 1 1 ,255,20 1 
3 I NPUT " WHAT TYPE OF SOUND < 1  TO lO> " ;T 
4 I FT< 1 0RT > 1 0THENPR I NT " MUST BE BETWEEN 1 & 1 0 " : GOT03ELSEONTGOT06,7,8,9, 1 0, 1 1 , 1 2, 
1 3, 1 4, 1 5  

5 GOT04 

6 T= 1 : GOT0 1 6  

7 T=5 : GOT0 1 6  

8 T=6 : GOT0 1 6  

9 T= 1 7 : GOT0 1 6  

1 0  T= 1 8 : GOT0 1 6  

1 1  T=22 : GOT0 1 6  

1 2  T=25 : GOT0 1 6  

1 3  T=86 : GOT0 1 6  

1 4  T=90 : GOT0 1 6  

1 5  T= 1 02 : GOT0 1 6  
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1 6  POKE 1 6672,T 

17 I NPUT " DURAT I ON <1 TO 32767 > " ; D: I FD< 1 0RD>32767THEN 1 7ELSED=D-32768:X =USR<D > 

1 8  I NPUT " P I TCH ( 1  TO 1 00 > " ; P:X=USR<P > :R$= " " : I NPUT " DO YOU WANT TO REDEF I NE TYPE " ;  
R$: I FLEFT$(R$, 1 )= " Y " THEN3ELSE I NPUT " DO YOU WANT TO REDEF I NE DURAT I ON11 ; R$:: I FLEFT$( 
R$, 1 )= " Y " THEN 1 7ELSE 1 8  

Thi s i s  a more compl ex sound-generati on program , but i t  sti l l  rel i es o n  the pri nci p l e expl ai ned 
above ( i t  must i f  i t 1S to use the cassette port ) . 

I won 1 t attempt an expl anati on of thi s code - i t  1 s not exactly  e l ementary . I t  has two arguments 
passed to the machi ne l anguage routi ne whi ch  returns i n  the mi ddl e of i tsel f ,  as wel l as one 
POKEd i nto fi xed RAr4 . But a re-readi ng of Ron Sul l y 1 s arti c l e - Sound Effects Revi s i ted , i n  
I ssue 2 2  may make i t  c l earer . What i t  does show though , i s  that our 1 80 i s  i ndeed capabl e of 
some wondrous thi ngs - but you al ready k new th i s  from Ron 1 s program . Goi ng even further , and 
wi thout the hardware provi ded by 11 0rchestra 8011 there i s  a program ca 1 1  ed 11 0pera.. whi ch does 
as Ron suggests - uses the BASI C  i nterpreter to produce such works as 11 The Wi l l i  am Tel l  Overture .. . 
So wi th thought , experi mentati on , and perseverance,  much i s  possi b l e !  

A READER RESPONDED ! 

Bei ng s hocked , horri fi ed ,  and di sgusted at the gross  i neffi ci ency of my screen whi te-out routi ne 
presented two i ssues ago , a reader ( Eddy Paay )  has provi ded thi s code to do the s ame . 

3FFF 00 1 00 V I  DRAM EQU 3FFFH ; END OF SCREEN RAM 
OOBF 00 1 1 0  WH I TE EQU OOBFH ; CODE FOR SOL I D  GRAPH I X  BLOC 

K 

00 1 20 

7FOO 00 1 30 ORB 325 1 2  

7FOO 2 1 FF3F 00 1 40 START LD HL,V I DRAM ; PO I NT TO END OF SCREEN 

7F03 36BF 00 1 50 LOOP LD <HL > ,WH I TE ; WH I TE-OUT CURRENT SCREEN PO 

S I T  I ON 

7F05 2B 00 1 60 DEC HL ; PO I NT TO NEX T  <BACKWARDS > s 
CREEN POS I T I ON 

7F06 7C 00 1 70 LD A,H ; LOOK AT MSB SCREEN ADDRESS 

7F07 E604 00 1 80 AND 4 ; I S SCREEN PO I NTER <3CH? 

7F09 20F8 00 1 90 J R  N Z ,LOOP ; I F NOT, CONT I NUE 

7FOB C9 00200 RET ; F I N I SHED, SO RETURN TO BAS I 

c 
7FOO 002 1 0  END START 

I thi n k  the comments make al l c l ear - the onl y  .. fancy.. b i t  i s  the ANDi ng of the 1'-4513 of the screen
poi nter to determi ne if it 1 s past the start of the screen ( havi ng commenced at the end ) . As 
the screen starts at 3C.00H , it i s  conveni ent to be abl e to test that as soon as the MSB does 
not have CH as i ts l ow-order n i bbl e ( ni bbl e = 4 b i ts , so h i gh and l ow order nibbl e  for each 
hex di g i t  i n  a byte ) the screen address i s  no l onger poi nted to . 

So havi ng got a response from a realler , I anx i ou s l y  awai t more . MI CRo- 80 has al ready i nstal l ed 
a bi gger l etterbox to hol d them al l ,  so don 1 t l et i t  go to waste . 

- 0000000000 -

***** THE THEORY AND TECHN IQUES OF SORT I NG - PART 4 by B .  S i mson ***** 

The l ast arti c l e demonstrated some vari ati ons  to the general method of sorti ng .. by i nserti on11• 
By now ,  you woul d  be under the i mpress i on that sorti ng by i nsert i on i s  a very popul ar sorti ng 
techni que , if only for the number of di fferent vari ati ons  poss i b l e  to the mai n theme . Some 
fai rly  effi ci ent vari ati ons have emerged , al l wi th thei r own advantages . However , al l of these 
vari ati ons so far have one thi ng i n  common . They are al l subject to the restri cti ons i nherent 
i n  -a l i near , sequenti al data structure , the .. array.. . You c an only stretch an el asti c so far , 
then i t  snaps . . .  

A NEW DATA STRUCTURE . 

What we need i s  somethi ng of a di fferent n ature that a 1 1  ows for i ncreased effi ci ency , wi thout 
overbeari ng compl exi ty .  Before i ntroduci ng thi s structure o f  di fferent nature , exami ne one 
of the major di sadvantages i n  al l of the i nserti on sorts so far - that of i tem ( el ement , or 
key )  movement . Strai ght and mul ti pl e  i nserti on requi red movement of i ndi vi dual i terns as they 
were ranked . Bi nary i nsert i on requi red movement of i tems as a l ogi cal  bl ock when the i nserti on 
pos i t i on was found . Thi s i s  a necessary evi l when deal i ng wi th i nserti ons/del eti ons i n  a sequenti al 
data structual such as the strai ght . .  array.. . To avoi d thi s type of movement , and sti l l  retai n 
necessary orderi ng of i tems , a non- sequenti al data structure coul d be used - that of .. l i nked .. 
organi zati on , commonly found i n  l i nked l i near l i sts . 
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L I NKED L I ST ORGAN I ZATI ON AND PROCESSI NG .  

I n  order to understand i ts use i n  the i nserti on sort ( the " l i st i nserti on "  sort ) �  a bri ef expl an
ati on of l i nked l i near l i sts  i s  offered . E l ements of any k i nd that are l ogi cal ly  adjacent ( as 
i tems i n  a sorti ng array )  need not be phys i cal ly  adjacent ( as the phys i cal l y  adjacent cel l s  
i n  an array ) . These el ements� known as " nodes "�  are l ogi ca l l y 1 i nked by poi nters . The fi rst 
l ogi cal  node i n  a l i nked l i st i s  defi ned by a speci al vari abl e� k nown as the " head "  of the l i n�ed 
l i st� whi ch i s  i t sel f a speci al node . The l ast el ement i s  denoted as such by the use of a spec1al 
nul l val ue i n  i ts poi nter fi el d .  Fi gure l i l l ustrates the l ogi cal  representati on of such a 
data structure . 

I 
L' 

VALUE 

NODE 

I 
--, 

' GENERAL STORAGE AREA 

FIGURE 1 - General structure of a singly linked list. 

I 
I 
I 

_ _j 

However� un 1 i ke standard Pasca 1 � and some other programmi ng 1 anguages � BAS I C  does not support 
such dynami c l i nked structures , so  arrays are used to s i mu l ate them .  You may feel that to do 
so wou l d  be no better than the use of arrays i n  the strai g ht i nserti on and bi n ary i nserti on 
sort . However , thi s i s  not so� as i s  demonstrated bel ow . To change the rel ati onsh i p of one 
i tem to another , at l east one i tem , and usual l y  many i tems , needed physi c al movement i n  a sequenti al 
data structure . To change the rel ati onshi p of one i tem to another i n  a l i nked data structure , 
a maxi mum of only two poi nters needs to be moved and no actual i tem ( data )  movements need occur . 
For exampl e ,  i n  a sequenti al structure , i nserti on of an i tem at the thi rd pos i t i on of the structure 
requi res the movement down of al l i tems from the thi rd pos i t i on to the l ast . I n  a l i n ked structure , 
i nserti on at the th i rd posi ti on requi res only the fol l owi ng : 

- Poi nter of second i tem moved to poi nter of new; 
- Address  of new i tem moved to poi nter of second i tem . 

When i nserti ng ( or del eti ng ) nodes from a 1 i nked structure , the address of the predecessor 
node to the candi date node for the operati on i s  requi red . Thi s i s  obtai ned by chai ni ng through 
the structure� fo 1 1  owi ng the poi nters . Now , thi s i s  much more effi ci ent than the movement of 
mas ses of i terns i n  a sequenti a 1 structure , especi al l y  if the number of i terns i n  a sort array 
i s  l arge . I n  fact , i n  a l i nked structure , after the predecessor node i s  l ocated , the number 
of i terns i n  the sort array i s  i rrel evant when changi ng the re 1 ati onshi  p between two i terns . 
The general operati ons of i nsert i on and del eti on are formal ly  defi ned i n  the fl owcharts i n  fi gure 
2 .  An i mportant assumpti on here i s  that the head of the 1 i s t  i s  1 ocated at row zero i n  the 
table . ( Some programmi ng l anguages do not al l ow el ement zero address i 'ng ) .  If  the head i s  l ocated 
i n  some other poi nter vari ab 1 e ,  then the speci al cases of i nserti on of a node i n  an empty l i st 
( head contai ns  nul l )  or i nserti on i n  the fi rst posi t i on i n  the l i st must be con s i dered , as does 
del eti on . 
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POINTER OF 
CURRENT TO 
:t.DINTER OF 
HEAD 

POINTER OF 
HEAD TO 
POINTER OF 
NEW 

ADDRESS OF 
NEW TO 
POINTER OF 
HEAD 

SEARCH 

POINTER OF 
CURRENT TO 
POINTER OF 
PREDECESSOR 

tH CR0-80 

POINTER OF 
PREDECESSOR 
TO POINTER OF 
NEW 

ADDRESS OF 
NEW TO 
POINTER OF 
PREDECESSOR 

POINTER TO 
PREDECESSOR 

LINK(Pntr) 
to POINTER 

T 

SET SAME 

SET 
POS FOUND 

FIGURE 2 - General processing algorithms - singly linked linear lists. 

Note: Pntr is an abbreviation for POINTER 

PAGE 1 2  
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APPLY I NG THE NEW DATA STRUCTURE . 

I n  order to demonstrate the i ncreased effi c i ency that t h i s dat a  structure c an g i ve to the i nserti on 
sort , some of the l i st processi ng al gori thms i n  the fl owch art need to be coded: 

1 1 95 GOT021 00 ' Needed to route i ni ti al proces s i ng to dri ver . 
1 200 Search 
1 250 PNTR=A ( 0 , 2 ) :PRED=O:FOUND=FALSE:SAME=FALSE 
1 300 IF  PNTR=O OR FOUND THEN RETURN 
1 350 IF A ( PNTR , l )<A ( AD , l )  PRED=PNTR:PNTR=A ( PNTR , 2 ) :ELSE FOUND=TRUE 
1 450 GOT01 300 
1 500 I NSERT 
1 550 GOSUB1 250 
1 600 A ( AD , 2 ) =A ( PRED , 2 )  
1 650 A ( PRED , 2 ) =AD 
1 700 RETURN 

The fl ag "SAME" i n  the fl owchart i s  not requi red here , bec ause i nserti ons of dup 1 i cates i n  the 
l i st are al l owed . Al so , the l i st i n sert i on sort does not do any del eti on operati ons . Now that 
the es senti al  1 i st proces s i ng al gori thms h ave been coded , the rest of the l i st i nsert i on sort 
and dri ver fol l ow: 

1 850 A ( 0 , 2 ) =0 ' I N IT I AL I ZE HEAD . 
1 900 FOR AD=lTON 
1 950 GOSUB1 550 ' L I NK ITEM TO STRUCTURE 
2000 NEXT AD 
2050 RETURN 
2 1 00 MAI N  DRI VER 
2200 ' A ( )=LI NKED L I ST STRUCTURE , AS S IMULATED BY THE ARRAY 
2250 ' PRED=ADDRESS OF PREDECESSOR NODE 
2300 ' FOUND=FLAG SET TRUE WHEN I NSERT I ON POS I T I ON FOUND 
2350 ' PNTR=TEMPORARY POI NTER VARI ABLE 
2355 ' AD=ADDRESS OF CURRENT ITEM UNDER CONSI DERATION 
2360 ' A ( AD , l ) =VALUE OF NEW I TEM TO BE I NSERTED 
2370 
2380 DEFI NTA-Z 
2400 CLS:I NPUT"NUMBER OF I TEMS FOR SORT I NG"; N:I FN(.l THEN2400 
2450 D I MA ( N , 2 ) :TRUE=- l :FALSE=O:RANDOM 
2500 PRI NT"L I ST BEFORE SORT:" 
2550 FORI =l TON 
2600 A ( I , l ) =RND ( l 000 ) :A ( I , 2 )=0:PRI NTA ( I , l ) ;  
2650 NEXT 
2700 PRI NT: I NPUT"H IT  ENTER TO START SORT"; I 
2750 GOSUB1 850 
2800 PRI NT"L I ST AFTER SORT:" 
2850 PNTR=A ( 0 , 2 )  
2900 I F  PNTR=O THEN 3050 
2950 PRI NTA ( PNTR , l ) ; :PNTR=A ( PNTR , 2 )  
3000 GOT02900 
2050 END 

SOME POI NTS OF EXPLANATION . 

The i ni ti al unsorted data i s  p l aced i n  a 2-d imen s i onal  t ab l e  rather t h an a one-dimens i onal array , 
because thi s i s  the structure needed to s i mul ate the l i n ked l i st .  

The head of the l i n ked l i st i s  l oc ated i n  row zero , wi th the poi nt val ue i n  col umn 2 .  

The val ue of the nul l poi nter i s  zero , s i nce a n  address  of zero i s  not val i d  for a n  i tem bei ng 
sorted . 

The method of d i spl ayi ng the resul t s  of t he sort i s  not s i mply  a sequenti al l i st of col umn l 
of the tabl e ,  s i nce no actual  s h i ft i ng  of i tems occurred ( they are sti l l  i n  the s ame physi cal  
sequence as  before the sort ) . Rather , the resul t s  are extracted l ogi c a  l ly by fo 1 1  owi ng the 
l og i cal  rel ati onsh i p of the i tems as establ i s hed by the l i nk i nformati on of the poi nters . 

I n  s hort , thi s method of i nsert i on sorti ng obvi ates the neces s i ty of movi ng a potenti al ly  l arge 
number of i tems down to v acate a pos i t i on for i nsert i on of a new i tem . I ns tead , i nsert i on of 
a new i tem i s  achi eved by mod i fyi ng the l i nk i nformati on i nherent i n  the data structure . 

YET ANOTHER VARI AT I ON . 

There i s  another v ari ati on of the i nserti on sort that has  become popul ar , known as the She 1 .1 
sort or d i mi ni s h i ng - i ncrement sort , devel oped by Donal d Shel l i n  1 959 , and documented i n  the 
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A.C.M. Collected Algorithms, Algorithm 201. This algorithm is similar to the straight insertion 
sort, except that instead of comparing adjacent i terns, comparisons are made on i terns that are 
separated by an increment that diminishes with each pass. One version of this algorithm appeared 
in Tandy Newsletter Volume No. 9, May/June 1980, and is reproduced below, with modified driver 
and variable names. 

A variation to this method of rearranging items in line 4180 (when an out of sequence situation 
has been detected) is known as Hibbard's modification. (A.C.M.) This states that X pair swaps 
(as above) can be substituted by one save, (X-1) moves and one insertion (of the saved item). 
This coincides exactly with the method of rearranging an item ranked in the straight insertion 
sort. It can be seen from this code that the diminishing increment (DI) in line 4120 starts 
at half of the list size, and diminishes by a factor of .5 for each successive pass. This has 
the effect of increasing the pass size in 1 i ne 4140 froiil ha 1 f of the 1 i st size to 1 1 ess than 
the list size. 

f1ATHD1ATICAL ANALYSIS. 

The diminishing increment sort is arnong many other sorting algorithms t-1.hose efficiency approaches 
N*(Log of N to Base 2 ) . This sorting algorithm has been chosen to demonstrate that fact because 
the number of passes and com;Jarisons in each pass can be easily seen. For instance, with a 
list size of 16, the number of passes = 4, because the DI ( dimi ni shi ng increment) starts at 
8, and is modified to 4, 2 and 1. This means that the minimum number of comparisons in each 
of the passes are 8, 12, 14 and 15, as the pass size increases in the same proportion that the 
DI is decreasing. (These represent the minimum number of comparisons because when an out of 
sequence situation is detected, further comparisons and moves are made before continuing with 
the pass). In fact, the total number of passes involved (P) is related5to the list size (N) 
through the re 1 ati onshi p 2P = N. A 1 i st size of 32 requires 5 passes ( 2 =32), i.e. pass sizes 
of 16, 15+8, 16+8+4, 16+8+4+2 and 16+8+4+2+1. 

DIMINISHING-INCREMENT SORT 

Let n = total number of items being sorted 
p = number of passes 
c = number of comparisons 

Since zP = n, p = < 1�� �) i.e. INT (LOG N/LOG 2) 
n C in Pass 1 = � 

C in Pass 2 = (n + n ) T 4 
C in Pass 3 = <;- + i- + i-> 

(n n n ) C in Pass P = T + 4 + � + ... 

p n 
21 

i = 1 

This represents the summation of a geometric progression of general formula 
A(l-RN) where A = first term 

1-R R = common ratio 
N = nth term 

n In this case, A = T 
1 R = T 

N = Pn (Pass n) 
Substituting, C in Pass Pn = ;-(1-<i->Pn) n(l-l/2Pn) 

So, no. comparisons in any pass is given by formula 
n(l-l/2Pn) where Pn = Pass number. 

1 1 Ctotal = n(l - �) + n(l - �) + . . •  + n(l 
2 2 

1 - :v> 
2 

n((l- .j-> + (1 - �) + .... +(1 - 1 ) 
? 2 2 

p 1 n(1 + 1 + ... +1 - ( �) 
21 i = 1 

where P = total number of passes 
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The inner parenthesis also represents a summation of a geometric progression, where A �' R 
n = P. 

Also, since the units have been extracted from each pass parenthesis, their sum must equal P. 
Hl-(�)P} Substituting Ctotal = n(P - -=---1---=-

2 

n(P - (l - _}_) 
2p 

1 
2, 

n(P - 1 + _}_ } 
. 2p 

Now as the number of passes (p} becomes large, -1 becomes insignificant, and 2P becomes huge, causing 
to become insignificant. 

2p 

Therefore Ctotal approx. n.P 

Since p = (log n ) 
log 2 

Ctotal approx� = n Log2n 

That is, no. comparisons approaches the order of n log2n. 

SELECTION SORT. 

This a 1 qori thm was discussed in the second article of this series. During the first pass, in 
which the smallest item was found, (n-1) items are compared. Therefore we can say that for 
the pth pass, (n-p) comparisons are required. Also, (n-1) passes are required. 

The total number of comparisons (C) is therefore (n-l)+(n-2)+{n-3)+ ... +2+l 
n-1 ( n-p) h t th b w ere p represen s e pass num er. 

p=l 

This represents the summation of an arithmetic progression, of general formula �(2A+d(N-l) 

where A = first term, d = common difference, N = nth term 

In this example, A 
d 
N 

(n-l) 
-1 
no. of passes, 

Substituting, 
n-1 ctotal = -z-(2(n-l)+ -l(n-l-1) 

n-1 = -z-(2n-2 -n+2) 

= �n(n-1) 

(n-1) 

As n becomes large, -1 becomes insignificant. Therefore no. comparisons approx. �n2 , which 
is of the order of n2. 
This is much less efficient than one to the order of n log2n. 

TO Sut4r�R I ZE • 

Two further variations to straight insertion sorting were demonstrated; one using a data structure 
based on linked organization, using a linked linear list, the other involving comparison of 
items that are separated by a diminishing increment. It can be shown mathematically that the 
efficiency of this and 1 ike algorithms is greater than some of the more elementary algorithms 
discussed earlier, like the selection sort. 

�-Jell, this finalizes the discussion on sorting 11by insertion 11, although this is by no means 
all there is to insertion sorting. There are many other hybrid a 1 gori thms that employ a mixture 
of techniques, endeavouring to obtain the best features of insertion, exchange, selection and 
merging techniques. Next month, a very efficient form of sorting by selection (more so than 
the Shell sort) will be discussed, due to the use of yet another kind of data structure. 

- 000000000 -
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***** 1 80 USERS ' GROUPS ***** 

T h e  fo l l ow i n g  is a l i s t  of 1 80 U s e r s  1 G r o up s .  If y o u  have a group t h at is n o t  i n c l uded h e r e , p l e a s e  l e t  us k now about 

i t  s o  t h at w e  can p u b l i s h  detai l s .  Owners of S y st e m  ' 80 s  are welcome at all t h e  group s .  

** AUSTRAL IA ** 

AUSTRA L I A N  CAPITAL T E R R I TORY 

CANBERRA GROUP 

Contact : B i l l  C u s h i n g ,  1 0  U r am b i  V i l l age , K am b ah , ACT .  2902 . 

M E E T I NGS : 3 r d  Th u r s day of each m o n t h  at 7 . 30 p . m .  i n :  

U rambi V i l l age C o m m u n i t y  C e n t r e , C r o z i e r  C i r c u i t  

K ambah . 

N E W  SOUTH WALES 

COMPUTER TOWN CAMDE N ( CTAUS ! ) 
Contac t :  K e i th Stewart 

P . O .  B ox 47, Camden , NSW . 2570 . 

SYDNEY MAPPER CP/M GROUP 

C o n t ac t :  Dan L aw r en c e , M ap p e r  CP/M U s e r s ' G ro u p , 

c/o G . P . O .  B ox 255 1 ,  SYDN E Y ,  NSW . 200 1 .  

SYDNEY EASTERN SUBURBS 

C o n t ac t :  Dan L aw r en c e , 

TRS-80 E as t e r n  S u b u r b s  G r o up , 

c/o G . P . O .  B ox 255 1 , SYDNE Y ,  NSW . 200 1 .  

WOLLONGONG GROUP 

C o n t ac t :  Paul J a n s on , 

P . O .  Box 3 9 7 ,  DAPT O ,  NSW . 2530 . 

B L UE MOUNTAINS OF N . S . W .  

C o n t ac t :  Greg B au b m an , 

T e l : Home { 047 ) 5 1  3 2 2 1  

M E E T I NG S :  1 s t  F r i d ay of t h e  month at 7 . 30 p . m .  

i n  Sp r i n gwood C i v i c  Cent r e .  

NOR T H E R N  T E R R I TORY 

DARW I N  GROUP 

Contact : Tony D o m i g an , 

P . O .  B o x  39086 , W I N N E L L I E , N T .  5789 . 

QUEE NSLAND 

B R I SBANE GROUP 

Contac t :  L an c e  L aw e s ,  

T e l :  Home {0 7 ) 396 2998 

B u s .  {0 7 ) 268 1 1 9 1  E x t .  15 

M E E T I NG S : 1st Sunday each m o n t h  at 2 p . m .  at 2 1  R o d n e y  

Stre e t ,  L i n d um . 

SOUTH AUST R A L I A  

ADE L A I DE G R O U P  

Contac t :  R o d  Steven s o n ,  

36 S t urt S t r � et , A d e l ai d e ,  SA . 5000 . 

T e l : 5 1 5241 between 9-4 . 

V I C T O R I A  

EASTERN S U B U R B S  G R O U P  

Contac t :  M r .  J o h n  F l et c h e r  

Te l :  Home ( 0 3 ) 737 9544 

B u s .  ( 0 3 ) 89 0677 ( 9-4 ) 
M E E T I NGS : 4th W e d n e s d ay of t h e  m o n t h  at 7 p . m .  at 

K i ngswood C o l l eg e , 355 Station S t r e e t , Box H i l l .  

M ICOM 8 0  USE RS ' GROUP 

C o n t ac t :  L e n  Sanders 

Te l :  ( 0 3 ) 560 8 1 32 

M E E T I NGS : 1 s t  Wednesday of each m o n t h  at A l v i e  H al l ,  

H i g h  S t r e e t , M t .  Wave r l ey . 

NORTHERN AND WESTERN SUBURBS 

Contac t :  Mr.  D a v i d  Coupe 

T e l : { 03 ) 3 70 9590 

r.I E E T I NG S : C . P . M .  Data S y s t em s ,  284 Union Road , M o o n e e  

Ponds - A l t e r n ate T h u r s d a y s  at 7 p . m .  

PE N I NSULAR GROUP 

C o n t act : M . G .  T h o m p s o n  - { 0 3 ) 772 2674 

M E E T I NG S : 2 n d  T u e s day of t h e  m o n t h  { e x c e p t  January ) 
at State C o l l ege , F rank s t on . 

G E E L ONG COMPUTER CLUB 

Contact : T h e  G e e l on g  Computer C l ub , 

P . O .  B ox 6 ,  G e e l o n g ,  V i c .  3220 . 

M E E T I NG S : 2 n d  T h u r s d ay of t h e  m o n t h  at T y b ar E n g i n e e r i n g  

H a m p t o n  S t r ee t ,  Newton . 

W E S T E R N  AUSTRAL I A  

PERTH 1 80 USERS ' GROUP 

C o n t ac t :  C.  Powe l l  {09 )457 6849 

M E E T I NGS : 1 s t  T u e s d ay of e ac h  m o n t h  

i n  t h e  Commun i t y  R e c r e at i o n  

Street , Yok i n e .  

a t  7 . 30 p . m .  

H al l ,  Macdon a l d  

** U N I T E D  K I NGDOM ** 

NATIONA L  NAT IONAL USERS ' GROUP 

C o n t ac t :  B r i an Pai n ,  40 H i g h  St.  S t o n e y  Str atfo r d ,  

M i l t o n  K e y n e s .  

CO . DURHAM NOR TH-E A S T  TRS-80 GROUP 

Contac t :  Barry Dun n ,  8 E t h i ck Tee. North C r ai g h e ad , 

S t an l ey , Co . D u r h am , DH9 6BE . T e l : 0207-30i84 

COMPUTERTOWN U N I T E D  K I NGDON {CTUK ! ) 
Contac t :  Dave Tebbutt , c/o 14 Rathbone P l a c e ,  L ondon W I P  I DE 

AUCKLAND 

Contac t :  

M E E T I NGS : 

** N E W  ZEALAND ** 

Ron F easy B u s .  799 366 Hom e .  469 455 

1 st T u e s d ay o f  each m o n t h , 7 . 30 p . m .  at : 
NZ S o l e n o i d  C o .  L td . , 

28 K a l m i a  Stree t ,  

E l l e r s l i e ,  Auck l a n d .  

TANDY O W N E R S  PROGRAM & I NFORMATION CO-O P .  

Contact : D e r e k  H i g b e e ,  1 2  S h e l l ey C l o s e , A s h l e y  

He ath , R i ngwo o d .  T e l : R i ngwood 6720 . 

NATIONA L  NEWCASTLE PERSONAL COMPU T I NG SOC I E TY 

Contac t :  J o h n  S t e p h e n  B o n e  - 0632 770036 

BOLTON NOR TH-WE S T  TRS-80 GROUP 

Con tact : T h e  S e c r e t ar y , Nor th-W e s t  TRS-80 Users G r o u p , 

40 C ow l ees , W e s t  Houghton , B o l t o n  B L 5  3 E G . 

CONPUTERTOWN NOR TH-EAST ( CTNE ! ) 
Contac t :  c/o 2 C l aremont P l a c e ,  Gate s h e a d ,  C o .  T y n e  & 

Wear N E B  I T L .  T e l :  0632-770036/6434 1 7/6 7 9 1 1 9/5 5 9 1 6 7  

EDUCA T IONAL USERS ' G R O U P  

C o n t act : Dave F u t c h e r  - Head Teach e r ,  

Beacon s f i e l d  F i r s t  & M i dd l e  S c h oo l , 

Beacon s f i e l d  R d ,  Southal l ,  M i ddl esex . E n g l an d .  

WEST HERTS 80 USERS GROUP 

C o n t ac t :  Terry B r ad b ur y ,  20 Spruce Way , St.  A l b an s  H e rt s .  

T e l : PARK S TRE E T  7366 3 .  



MICR0-80 PRODUCTS 
D O N 'T B E  H E lD BACK BY AN 

ANT IO.UATE D  D IS K  O PE RAT I N G  SYSTEM 

MOVE UP  TO 
N EWDOS 80  $149 incl .  p&p 
N EWD OS 80 is a com pletely new D OS for the TRS-80 
SYSTEM 80. It is well-documented, bug free and 
increases the power of you r  system many times ove r .  I t  
is u pward com patible with TRS D OS AN D N EW D OS (ie 
TRSD OS and N EW D OS+ programs will run on 
N EWD OS 80 but the reverse is not necessarily so) . 

These a re just a few of the m any new featu res offe red 
by N EW D OS 80 . 
* N ew B AS I C  commands that support variable record 

lengths up to 4095 bytes long. 
* Mix or match disk drives . Supports any track count 

f rom 1 8  to 96 . U se 35, 40, 77 or 80 t rack 5% inch 
mini disk drives, 8 i nch disk drives OR A N Y  C O M 
B I N AT I O N . 

* An optional secu rity boot-u p for B AS I C  or machine 
code application programs . User never sees " D OS
REA D Y "  or "READ Y" and is unable to "BREA K ", 
clear screen or issue any direct BAS I C  statements, 
including '' L I ST " .  

* N e w  editing commands that allow p rogram lines to 
be deleted from one location and moved to another 
or to allow the du plication of a p rogram line with 
the deletion of the original . 

* Enhanced and improved REN U M B ER that allows 
relocation of subroutine s .  

* Create powe rful chain comm and files which will 
control the operation of y ou r syste m .  

* Device handling f o r  routing t o  display and p rinte r 
sim ultaneously . 

* M I N I DOS - striking the D ,  F and G keys simul
taneously calls u p  a M I N I DOS which allows you to 
perform many of the D OS commands without dis
tu rbing the resident p rogra m .  

* I nclu des Su perzap 3 .0 which enables y o u  to display/ 

p rint/modify any byte in memory or on disk.  
* Also includes the following u tilities : 

- Disk Editor/Assemble r 
- D isassem ble r ( Z80 machine code) 

- L M  offset - allows transfe rs of any system tape 
to Disk file - automatically relocated .  

- LEV E L  I - Lets you convert you r com puter  back 
to Level 1 .  

- L V I D KS L - Saves and loads Level 1 p rograms to 
disk.  

- Dl RCH EC K  - Tests disk directories for  errors 
and lists the m .  

- ASPOO L - An automatic spooler which routes a 
disk file to the p rinter whilst the com pute r  con
tinues to operate on other p rogra m s .  

- LC D V R  - a  lower case drives which display lower 
case on the screen if you have fitted a sim ple lower 
case modification . 

D IS K  D R I V E  USE RS 
E l i M I N AT E  C R C  E R R O RS 

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

$37 .00 plus $1 .20 p&p. 
When Tandy designed the TRS-80 expansion interface, 
they did not include a data separator in the disk
controller circ uitry, despite the I .  C .  manufactu rer's 
recommendations to do so. The result is that many 
disk d rive owners suffe r a lot of D isk 1/0 e rrors . The 
answer is a data separator . This unit fits inside your 
e xpansion interface . I t  is su pplied with full instructions 
and is a m u st for the seriou s  disk use r .  
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MPI  D IS K  D R IVES 
H I G H E R  PE R F O RMAN C E - l OWE R P R I C E  

M P I  is the second largest manufact u rer  o f  disk d rives in 
the world. M P I  drives use the same form of head 
control as 8" drives and consequently, they have the 
fastest track-to-track access time available - 5mse c !  All 
M P I  dr i ves are capable of single or dou ble-density 
o pe ration . Double-density operation requires the instal
lation of a PE RCO M  doubler board in the e xpansion 
interface . 

As well as single head drives, M P I  also makes t:l ual
head drives . A dual-head drive is almost as versatile as 
two single-head drives but is m uch cheape r .  

O u r  M P I  d rives a re s u p plied bare or  in a metal cabinet 
- set up to operate with you r TRS-80 or  SYSTEM 80.  
All drives are sold with a 90 day wa rranty and service is  
available through M I CRO-SO PROD UCTS . 

MPI  B5 1 40 Trac k Single Head D rive . . . . . .  on ly $349 
MPI  B52 40 Track Double Head D rive . . . . .  on ly $449 

Prices are for bare drives and include p&p.  Add $ 1 0 .00 
per drive for a cabinet and $60 .00 for a powe r s u p ply 
to suit two drives . 40 t rack drives are entirely com pa
tible with 35 track drives. A 40 track D OS such as 
N EW D OS 80 is necessary to utilise the extra 5 tracks . 

O V E R  800 K i l O B YT ES O N  O N E  D IS KETTE !  
WITH MPI  80  TRACK D R I VES 

M P I  80 track drives are  now available. The B 9 1  80 
track single-head drive stores 204 Kilobytes of for
matted data on one side of a 5% inch diskette in single
density mode . In double-density mode it stores 408 
Kilobytes and loads/saves data twice as quickly . 

The B92 80 track dual-head drive stores 204 Kilobytes 
of formatted data on EAC H side of a 5% inch diskette 
in single-density mode . That's 408 Kilobytes per 
diskette . I n  double -density mode, the B92 stores a 
mammoth 408 Kilobytes per side or 8 1 6 Kilobytes of 
formatted data per diskette. With two B92's and a 
PERCOM double, you could have over  1 .6 Megabytes 
of on line storage for your TRS-80 for less than $ 1 500 ! !  

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

Prices are for bare drives and include p&p.  Add $ 1 0.00 
per drive for a cabinet and $60.00 for a power s u p ply 
to suit two drives . N ote : 80 track drives will not read 
diskettes written on a 35 or 40 track drive . If d rives 
with different track counts a re to be operated on the 
same system, N EW D OS 80 m u st be used. 

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

3M's D ISK D R I V E  H EA D  C l E AN IN G  D ISKETTES 
$30.20  incl . p&p .  

Disk drives a re ex pensive and so are diskettes . A s  with 
any magnetic recording device , a disk d rive works 
better and lasts longer if the head is cleaned regularly . 
I n  the past, the problem has been, how do you clean 
the head withou t  pulling the mechanism a part and run
ning the risk of damaging delicate parts.  3 M 's have 
come to our  rescue with SCOTCH BRA N D, non
abrasive, head cleaning diskettes which thoroughly 
clean the head in seconds. The cleaning action is less 
abrasive than an ordinary diskette and no residue is 
left behind. Each kit contains : 

- 2 head cleaning diskettes 
- 1 bottle of cleaning fluid 
- 1 bottle dispenser cap 

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

SYSPAN D -8 0 - $97.50 i ncl. p&p 
The SYSTE M-80 hardwa re is not compat i b l e  with the 
T RS-80 i n  two i m p o rtant a reas . The pri nter port i s  
addressed d ifferently and the expansion bus is e nt i re l y  
d ifferent.  Th is means t h a t  SYST E M -80 owners a re 
denied the wealth of econom ical ,  h i gh performance 
peri phera ls  which h ave been deve l o ped for the T RS-80. 
U nti l now, that i s .  M I C R 0-80 has d eve l oped the 
SYSPAN D -80 adaptor to ove rcome this  proble m . A 
complete ly self-c onta i n ed u n it i n  a sma l l  cabi n et wh ich 
matches the colou r sch e me of y ou r  computer, it con 
nects to the 50-way expansion p art on the rear of you r 
SYST E M  80 and generates the F U L L Tandy 40 way 
bus as wel l  as provi d i ng a Centronics para l l e l  pri nter 
port .  SYSPAN D -80 enables you to ru n an E xatron 
Str i n gy F loppy from you r S YSTE M 80, or an  LNW 
Research expans ion interface o r  any other  d es i rab le  
periphera l s  designed to i nterface to the T RS-80 expan
s ion port.  M a ke your SYSTE M  80 h a rdware compat i b l e  
with t h e  T RS-80 v ia  SYSPA N D -80. 

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

E D ITO R ASSEMB L E R  P L US ( l2/1 6K) 
$37 .50 + $1 20 p&p 
A m uch i mp roved ed itor-assemb l e r  and debug/mon itor 
for L2/1 6K T RS-80 o r  SYST E M  80 . Assembles d i rectl y 
into memoty , supports macros and cond it ional  asse m 
bly,  i n cl u des n e w  commands-su bstitute , move ,  copy 
a nd extend . 

l E VE l I l l  BAS I C  $5 9.95 plus $ 1 .20  p&p 
Loads on top of Level  I I  BAS I C  and g ives advanced 
g raphics ,  automatic renumber i n g, s i ngl e stroke i n struc
t ions (sh ift-key entries) keyboard debou nce, suita b l e  
f o r  L2/1 6 K  and u p  (Not D is k  BAS I C) 

ADVENT U RE O N  D IS K  $35.95 plus $1 .20 p&p 
This is the orig i n a l  A D V E N T U R E  game adapted for 
the T RS-80. The game f i l l s  an e nt i re d iskette.  E n d l ess 
variety and chal l enge as you seek to rise to the l evel of 
G rand M aster .  U nt i l you gai n  ski l l , there a re who l e  
a reas of t h e  cave that y o u  cannot ente r .  ( R eq u i res 3 2 K  
One D isk) 

BASIC  C OMPI L E R  $2 08 plus $2 .00  p&p 
New improved vers ion ,  the Basic CompH e r  converts 
D i sk BAS I C  programs to mach ine  code, automatical l y .  
A com p i led p rogram ru ns, on a ve rage, 3-1 0 ti mes faste r  
than t h e  or ig inal BAS I C  program a n d  is m uch m o re 
d ifficult  to p irate.  

UPGRADE TO 16K 
FOR ONLY $30.00!! 

MICR0-80's 1 6K M E MO R Y  EXPANSI O N  K IT  
HAS BEEN R E D UC E D  I N  PR ICE  EVEN MO R E  

Larger vol u me means we b u y  better and we pass the 
savi n gs on to you . These a re our p roven ; pr ime,  branded 
200 ns ( yes,  200 nanosecon d )  ch ips .  You wi l l  pay 
much more e lsewhere for s l ow, 3 50 ns. ch i ps .  O u rs a re 
guaranteed for 1 2  m onths.  A pa i r  of D I P  shu nts is a lso 
requi red to u pgrade the CPU memory i n  the T RS-80 -
these cost a n  addit ional  $4 .00. A l l  k its c ome comp l ete 
with fu l l ,  ste p-by-step i nstru ctions  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 do 
not have to be an experienced e l ectro n ic techn ician to 
insta l them.  

DISK D R I V E  CAB L ES 
SU ITA B L E  F O R  ANY D ISK D R I V ES 

DC-2 2 Dr ive Con nector Ca bl e . . . . . . .  $39 i ncl . p&p 
DC-4 4 D rive Connector Cab l e  . . . . . . .  $49 i ncl . p&p 

D O U B L E  T H E  SPEE D  A N D  CAPA CITY 
O F  Y O U R  D IS K  D RIV ES 

PE RCOM D O U B L E R  O N L Y  $220 
p lus  $2 .00 p&p 

I nsta l l i ng a Doubler is l i ke buying a n other set of disk 
dr ives, only much cheaper ! !  The doubler works with 
m ost modern d isk  d r ives i nc l u di ng : - M P I , M icropol is,  
Pertec, TEAC (as suppl i ed by Tandy ) .  The doubler  
i n sta l ls i n  the T RS-80 expansion i nterface, the System 
S O  expansion i nterface a n d  t h e  L N W  Research expan
s ion i nterface in a few m i n utes without any solder ing,  
cutt i ng o f  tracks, etc .  I t  comes comp lete with its  own 
TR SDOS comp at i b l e  double  density o perat ing  system . 

D O  

F LO PPY D O CTO R A N D  MEMO R Y  D IAG N O ST I C  
(by M I C R O  C l i N IC )  $29.95 plus 50c. p&p 

Two m ach ine l anguage p rograms on a d is kette together 
with manual  wh ich thoroughly test you r d is k  dr ives 
and memory . There a re 1 9  poss i b l e  error m essages in 
the d isk  dr ive test and their l i ke l y  causes a re expla ined 
i n  the manua l . E ach pass of the memory tests checks 
every address in R A M  520 t i mes, i nc l u d i n g  the space 
n ormal l y  occu pied by the d i agnostic p rogram itse l f .  
When an error occurs the address, expected data , a n d  
actua l  data a re pr inted out  together w i t h  a deta i l ed 
error a na lysis show i n g  the fai l i n g  b it o r  b its, the corres
p on d i ng I C 's a nd the i r  l ocat ion . Th is is the most 
t horough test rout ine ava i l a b l e  for T RS-80 d isk  users.  

B O O KS 

l E V E L I I  R O M  R E F E R EN C E  MAN U A L  
$24.95 + $1 .20 p&p 
Over 70 pages packed ful l  of u seful i nformation and 
sample  p rograms .  App l i es to both TRS-80 and SYST E M  
80 . 

TRS-80 D I S K  A N D  OTH E R  MYST E R I ES 
$24 .9 5  + $1 .20 p&p 
The hottest sel l i n g  T RS-80 book i n  the U .S .A .  D isk  f i l e  
structu res revealed, D OS 's compared and expla ined,  
h ow to recover l ost f i les,  how to rebui l d  crashed 
d i rectories - this  is a m u st for the serious D isk  user 
and i s  a perfect compani on to a ny of the N EWDOS's . 

l E A R N I N G  L E V E L I I  
$1 6 .95 + $1 .20 p&p 
Written by Daniel  Lien,  the author of the T R S-80 
Level I H andbook, t h i s  book teaches you,  step-by-step ,  
h ow t o  get t h e  most from your Level I I  mach ine . 
I nva luable  supplement to either the T RS-80 Level I I  
M a nu a l  or the System -80 M a n u a l s .  



MORE AUSTRALIAN FTWAR 
All  programs designed to run on both the T RS-80 or the SYSTEM 80  without m od ification .  Most programs include  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 : 

SI MON-SEZ: Just l i ke the electronic music puzzles on sa le for 
more than $20 . N umbers are flashed on the screen and sounded 
in a sequence determi ned by the computer . You r task is to 
reproduce the sequence, correctly . 

l i N E?: Rather l i ke a super, complicated version of noughts 
and crosses. You may play against a nother p layer or against 
the computer itself. But beware, the computer cheats! 

SUPER CONCE NTRATION : Just l i ke the card game but with 
more options. You must find the h idden pairs .  You may play 
against other people, play agai nst the computer, play on your 
own ,  or even l et the '80 play on its own .  

T R I A D  V O l 2 - l2/1 6 K  
Cassette $1 0.95 Disk $1 5.95 

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

M I M I C  is just l i ke SH U F F L E BOA R D  except that you only 
see the computer's pattern for a brief span at the begi n n i ng of 
the game, then you must remember it!  

I n  MATCHEM, you have to manoeuvre 20 pegs from the 
centre of the screen to their respective holes i n  the top or 
bottom rows. Your score is determi ned by the time taken to 
select a peg, the route taken from the centre of the screen to 
the hole and your abi l ity to direct the peg into the hole with
out h itting any other peg or the boundary. 

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

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

L I F E  is the fastest implementation of the Game of Life you 
wi l l  see on your '80 . Mach i ne language routines create up to 
1 200 new generations per m i n ute for sma l l  patterns or u p  to 
1 00 per m i n ute for the fu l l  1 28 x 48 screen matrix.  Features 
ful l horizontal and vertical wraparoun d .  

EPICYCLES wil l  fascinate y o u  for hours .  T h e  ever-changing 
ever-movi ng patterns give a 3 D  effect and were i nspired by the 
a ncient Greek theories of Ptolemy and h is model of the Solar 
system. 

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

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

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

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

SUBTRACTION GAM E :  bui ld a tower with correct answers. 

HOW GOOD I S  YOU R MATHS? Select the function (+, - , 
-:- or X) and degree of d ifficulty. 

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

Recommended for children from 6 to 9 years. 

COSMIC F I G HT E R  & SPACE J U N K - l2/1 6 K  
Cassette $1 0.95  Disk $1 5.95 

+ 60c p&p 
Both programs have sound to complement their excel l ent 
graph ics. In COSM I C  F I G HTER, you must defend the earth 
against seven different types of al ien aircraft. It is u n l i kely that 
you wi l l  be successful but you wi l l  have a l ot of fun trying ! 

You m issio n  in SPACE JUN K is to c l ean up a l l  the debris left 
f loati ng around in space by those other space games. It is not 
as simple as it sounds and space jun k can be quite dangerous 
u n l ess you are very careful .  

SPA C E  D R I V E  l2/4 K  & 1 6K 
Cassette $8.95 Disk $1 3.95  

+ 60c  p&p 
Try to manoeuvre your space ship thro ugh the meteor storms 
then land it careful ly at the space port without ru n n i ng out of 
fuel or crashing. Complete with rea l istic graphics . 

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

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

STAR F I R E  seats you i n  the cockpit of a n  X-wing fighter as 
you engage i n  battl e  with the dead ly Darth Vader's Tie-fight-ers. 
Beware of the evil one h i mself and may the Force be with you .  

I n  NOVA I NVASION, you m ust protect your home planet of 
Hiberna from the i nvadi ng NOV AD I ANS.  You have two fixed 
guns at each si de of the screen and a moveable one at the 
bottom .  Apart from shooting down as many invaders as 
possible,  you must p rotect your p recious hoard of Vita m i n i u m  
o r  perish ! 

AI R ATTACK A N D  NAG RACE - l2/1 6 K  
Cassette $1 0.95 Disk $1 5.9 5  

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

A I R ATTACK i nc l u des sound and rea l istic graphics .  The air
c raft even have rotating propel lors !  But they a lso drop bombs 
o n  you , so it's ki l l  o r  be ki l l ed !  

NAG RACE lets you pander to your gamb l i n g  i nsti n ct without 
actual ly  l os ing real money . U p  to five punters can join in the 
fun. Each race results i n  a photo-fi nish whi lst there is a visib l e  
race commentary at t h e  bottom o f  the screen throughout the 
race. Happy punti n g !  

F O U R  l ETTE R  MAST ERMI N D  l2/1 6 K  
Cassette $8.95 Disk $1 3.95 

+ 60c p&p 
There a re 550 four-letter words from wh ich the computer can 
rna ke its c hoice. You have 1 2  chances to enter the correct 
word . After each try, the computer i nforms you of the n umber 
of correct letters and those in the correct position.  You can 
peek at the l ist of possible words but it wi l l  cost you points. 
Makes l earning to spel l  fun.  

MUSIC  IV - l2/1 6 K  
Cassette $8.95 Disk $1 3.95  

+ 60c  p&p 
Music I V  is a m usic compiler for your '80 . It a l l ows you to 
compose or reproduce music with your computer that will 
surprise you with its range and qual ity. You have control over 
duration (fu l l beat to 1 /1 6  beat) with modifications to extend 
the duration by half or one third for triplets . Both sharps a nd 
flats are catered for as are rests. Notes on whole sections may 
be repeated. The program comes with sample data for a wel l 
known tune t o  i l l ustrate how it i s  done. 

* * * SAVE OO$'s * * * SAVE 00$'s * * * SAVE OO$'s * * * MICR0-80 EXPANSION I NTERFACE * * * 
M I C R 0-80's expansio n  interface uti l i ses the proven LNW R esearch Expansion board. It is suppl ied fu l l y  built up and tested in an 
attractive cabi net with a self contained power supply, ready to plug i n  and go . The expansion interface carries M I CR 0-80's fu l l ,  no 
hassle,  90-day warranty. 
Features incl ude : - • Sockets for up to 32K of memory expansion • D i sk control ler for u p  to 4 disk drives e Paral le l  printer port 

• Serial RS232C/20mA 1 /0 port e Second cassette (optional )  
The expansi on i nterface connects directly to your TR S-80 L2/ 1 6 K  keyboard or, via SYSPAND-80 to your SYSTE M  80V I DEO G E N I E  
Prices: H D-0 1 0-A Expansion I nterfaces with (/) K : $499 .00 H D -01 0-B Expansion I nterfaces with 32K : $549.00 H D-01 1 Data 
separator fitted (recommended ) : add $29.00 · H D-0 1 2  Dual cassette I nterfaces fitted : add $ 1 9.00 

The MICRO-SO Expans ion Interface is also available in kit form. 
Prices: H D-0 1 3  Kit consisting of LNW Research PC board and manua l ,  A L L  components i ncluding cabinet & power supply : $375.00 
H D-01 1 Data separator for above $25 .00 H D-0 1 3  Dual  cassette I nterface kit : $ 1 5.00 



4 .OOplus $2.00 p & p A c h oice of u pper and l ower case d isp lay 1s eas i e r  to read , 
g ives g reater versat i l i ty 

The M ic ro-SO lower case mod if icat ion g ives you th i s  fac i l ity.  
p l us the sym b o l s  for the 4 p layi ng -card s u i ts for $49 .00 + 
$ 2 .00 p. & p .  

B oth programs g 1ve yo u r  T R S - So'� 
M o d e l  I o r  �ystem SO'm 

an opt 1onal  typewri ter capa b i l i ty ,  1 .e s h ift  for u pper case 
The second progra m m e  a lso i n c l udes Keyboard-debounce 

and a f lash i n g  c u rsor 
Yo u f i t  i t .  Or we c a n .  

The M ic ro - SO m o d if icat ion featu res t r u e  be low-th e - l i ne 
descen d e rs and a b l ock c u rsor 

Each k i t  comes with c o m p re h ensive f i tt i n g  i nstruct i o n s  
and t w o  u n i ve rsa l  l ower-case d nve ro u t i n e s  o n  cassette t o  
e na b l e  you to d is p l a y  lowe r c a s e  i n  BAS I C  pro g ra m s .  

F i tt i n g  t h e  m o d i f i c a t i o n  req u i re s  so l d e r i n g  i n s 1 d e  t h e  
c o m puter T h i s  s h o u ld o n l y  be carried o u t  by a n  exper ienced 
hobby 1 st o r  tec h n ic i a n .  

I f  yo u a re at a l l  d u b i o u s .  a f i tt i ng service 1 s  ava i la b l e  i n  a l l  
cap ita l c i t i e s  for o n l y  $ 20 .00 .  

T h e  d river rou t i nes a re se l f - re locat i n g , self- p rotec t i n g  and 
w i l l  c o - res ide with other mach i n e  l a n g uage pro g ra m s  s u c h  
as Keyboard -d e b o u n c e .  ser ia l i nterface d river p rog ra m s  etc . 

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

The M i c ro -80 d i sk d ri ve u pg rad e fo r th e TRS-so'm M od e l l I I  
c o n ta i n s  the fo l l owi ng h ig h  q ua l ity c o m po ne nts:  

1 or 2 M PI 40-trac k s i n g l e  h ead d is k  d ri ve s ,  1 VR Data 
d o u b l e -d e n s i ty d is k  c ontro l ler boa rd a n d  1 d u a l  d ri ve powe r  
s u p p l y  p l u s  a l l  the necessa ry m o u nt i ng ha rd wa re ,  cab les a n d  
c o m p re h e n s i ve f i tt i ng i nstru cti o n s ,  w h i c h  c a n  be carr ied o u t  
w i th a m i n i m u m  o f  f u ss by a n y  ave rage c o m p u te r  owner .  

F i tt i ng se rv ice i s  ava i l a b l e  f o r  $ 2 5 .00 in  m ost c a p i ta l  c i ti e s .  

Daisy Wheel Typewriter/Pri nter 
M I C R 0 - 8 0  h a s  c onverted t h e  new OL I V E T T I  E T - 1 2 1  DA I SY WHE E L  typewr i te r  
t o  work wi t h  t h e  T R S - 80 and SYSTEM 8 0  o r  a n y  o t h e r  m i c ro c omputer 
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 
s h o rt l y ) . T h e  ET - 1 2 1 typewr i ter i s  renowned for i t s . h i g h  q u a  1 i ty ,  
f a s t  s peed ( 1 7  c . p . s . ) ,  q u i et n e s s  and r e l i ab i l i ty .  M I CRO -SO i s  
renowned for i t s k n ow l edge of t h e  T R S - 80 / S YSTEM 80 and i t s sen s i b l e  
p r i c i n g p o l i cy .  Togeth e r , w e  h a ve produced a d u a l - p u r p o s e  mac h i ne : 
a n  attr act i ve ,  mode r n , c o r r ec t i n g typewr i ter whi c h  d o ub l e s  a s  a 
corres pondence q u a l i ty D a i sy-wheel p r i nter when u sed wi t h  your 
mi c r o - c ompute r . 

How good i s  i t ? - T h i s p art of o u r  advert i s ement w a s  typ e s e t  u s i ng 
an E T - 1 2 1 d r i ven by a T R S - 80 . Wr i te and ask for fu l l  det a i l s .  

ON LY $2049 I NC. S. T. 



BUY YOUR NODt:L 3 ·rK N NICK0·80 

AND SAVt: $0 's 

MICR0-80 fits reliable MPI disk drives to the TRS-80 Model 3 to give system capacities 
and capabilities far in excess of those available elsewhere. All our conversions utilise low 
dissipation, switching-mode power supplies to avoid screen jitter and overheating. The 
disk controller boards used incorporate special compensation circuitry for 80 track disk 
drives and may also be used to run 8 inch disk drives with an appropriate cable and 
DOS. 

MODt:L 340 
2 40 TRACK SINGLE-HEAD DISK DRIVES GIVING 
350K fORMATTED STORAGE, 48K RAM $3 130 

NODt:L 340 + 
2 40 TRACK DUAL-HEAD DRIVES GIVING 
700K fORMATTED STORAGE/ 48K RAM $3350 

NOD:EL 380 + 
2 80 TRACK DUAL-HEAD DRIVES GIVING 
1 .4 MEGABYTE fORMATTED STORAGE/ 48K RAM 

* JYEW * * JYEW * * JYEW * 
MODEL 500 - 5 + Nt:GABYT:t: NODt:L 3 

1 40 TRACK DUAL-HEAD DRIVE GIVING 
350K Of fLOPPY DISK STORAGE fOR TRANSfERRING 
PROGRAMS AND BACKUP/ 48K RAM/ EXTERNAL 
5 MEGABYTE WINCHESTER SUB-SYSTEM, 
CP/M (ORG 4200N) DISK OPERATING SYSTEM 

$3800 

$5895 
The MODt:L 500 offers the high speed, mass storage capacity and reliability of a 
Winchester drive for thousands of dollars less than you would pay for any 
comparable system. Model 500 is a serious business computer able to tackle the 
most demanding tasks. 

All prices are in Australian dollars, include Sales Tax and are subject to change without notice. Prices are FOB Adelaide. Add $20 road freight 
anywhere in Australia. All computers and systems carry MICR0-80's 90-day Warranty covering parts and labour. 



SAVf: A PACirnT ON MICR0-80's DISK DKIVf: PACKAGf:S 

fOR TKS-80 MODt:L 1 AND SYSTf:M 80 MICKOCOMPUTt:KS 

SINGLE DRIVE PACKAGE from • • •  $499 DUAL DRIVE PACKAGE from ..• $874 

Bigger volume means lower cost price, which we are passing on to you. Avoid the annoying bundle of cables, 
wires and separate boxes. MICR0-80 is now offering our well-proven MPI disk drives in attractive, self-contained 
single or dual-drive cabinets complete with internal power supply. Our drive 0 and dual-drive packages also in· 
dude the appropriate version of DOSPLUS and dual-drive cable. 

The best news of all is the specially reduced package prices ... 
SAVf: $23 - $ 107 over our already low prices! 

Choose the appropriate system from the table below: 

No. of No. of Dosplus * 
DRIVE TYPE 

Tracks Heads 
Capacity 

Version 
Price 

Saving 

DRIVE 0 
1 x MPI B5 1 40 I lOOK 3.3 $499 $77.95 
1 x MPI B52 40 2 200K 3.4 $639 $97.95 
1 x MPI B92 80 2 400K 3.4 $799 $ 1 07.95 
DRIVt: 1 
1 x MPI B5 1 40 I lOOK $41 5  $23.00 
1 x MPI B52 40 2 200K $525 $23.00 
I x MPI B92 80 2 400K $695 $23.00 

* Represents the saving compared with buying all the items included in the package separately 

• Drive 0 package includes one bare disk drive. self-contained single- •Drive I package includes one bare disk drive and self-contained 
drive cabinet/power supply as illustrated. two drive cable and the ver- singte-drive cabinet/power supply as illustrated. 
sion of DOSPLUS indicated. 

If it's a dual-drive system you need, then take advantage of our dual-drive package and 
SAVf a further $40 on the price of two single-drive packages ... 

DRIVE TYPt: 
No. of No. of 
Tracks Heads 

2 x MPI B51 40 ea I ea 
2 x MPI B52 40 ea 2 ea 
2 x MPI B92 80 ea 2 ea 

Dual-drive package includes two bare disk drives, self-contained dual
drive cabinet/power supply as illustrated. two drive cables and the 
version of Dosplus indicated. 

All disk drive components are still available separately: 

Capacity 
Dosplus 

Price 
Version 

2 X lOOK 3.3 $874 
2 X 200K 3.4 $ 1 1 25 
2 X 400K 3.4 $ 1 454 

NOTE: All 40 track drives are completely compatible with 35 track 
operating systems such as TRSDOS. DOSPLUS allows you to realise an 
additional l4% capacity compared with TRSDOS. Under DOSPLUS 3.4. 
80 track drives can read 35/40 track diskettes. 

RARf DRIVES - MPI drives offer the fastest track-to-track access time (5 milliseconds) available. All drives are capable 
of operating in double density for 80% greater storage capacity. 

Price freight Price freight 
MPI B5 1 40 track, single-head, 1 OOK $399 �::�ced Price $5.00 Self-contained. single drive cabinet/power supply $99 $5.00 
MPI B52 40 track. dual-head. 200K $449 $5.00 Self-contained, dual-drive cabinet/power supply $ 135 $5.00 
MPI B92 80 track. dual-head. 400K $61 9  $5.00 Two drive cable $39 $2.00 

Simple. wrap-around cabinet $12  $2 .00 fan drive cable $49 $2.00 

Separate, dual-drive power supply $85 $8.00 DOSPLUS 3.3 $99.95 $2.00 
DOSPLUS 3.4 $ 1 49.95 $2.00 

Prices are fOB Adelaide. Add $5.00 freight for single drive package, $10.00 for dual-drive package. Prices are in Australian dollars. 
freight is road freight anywhere in Australia. 

All items carry a 90-day parts and labour warranty. Repairs to be carried out in our Adelaide workshops. 
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SOFTWARE BY AU RALIAN AUTHORS 
All our software is suitable for either the SYSTEM 80 or the TRS.SO 

N EW SO FTWA R E  F RO M  M I C R0-80 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 C O R D I N G  SYSTEM ( l2 /1 6 K) 

Cassette version . . . . . . . . . . . . . $29 .95  + $1 .00 p&p 
Stringy F loppy version . . . . . . . .  $33.9 5  + $1 .00 p&p 
Thi s  system has been i n  use for 9 m o nths i n  a n u m ber 
of sma l l  retai l  bus inesses i n  Ade la ide .  I t  i s  therefore 
thorou gh l y  debugged and has been tai lo r  made to su it 
the requi rements of a sma l l  bus iness. M I C R O MANAG E
M E NT S R C  enables you to m o n itor the current stock 
leve l  and reorder l evels of 500 d ifferent stock items per 
tape or wafe r .  It i ncl udes the fol l owing features: -
- Add new items to i nventory 
- Delete d i sconti n ued items fro m  i n ventory 
- List compl ete f i l e  
- Search for any stock n umber 
- Save data to cassette or wafe r  
- Load data from cassette or wafer 
- Adjusts stock l evels  from sa les resu lts and rece i pt 

of goods 
- List a l l  i tems req u i ri ng reorder ing 
We can thorough l y  recommend th is program for  the 
sma l l  busi ness with a L2/ 1 6K compute r .  

SCOTC H B RA N D  COMPUT I N G  CASSETTES 
Super-qual ity personal  computing cassettes.  
C-1 0 pack of 1 0 . . .  . . .  . . .  . . .  $26.00 i ncl . p&p 
C-30 p ack 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 routine for the 
T RS-80 and becomes part of the Level I I  basic i nter
p reter .  W ith S - K E Y  l oaded the user wi l l  have many 
new featu res n ot avai l a b l e  with  the standa rd machi n e .  
S-KEY featu res : 
"* S-K E Y  p rovides 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 second , the key wi l l  repeat u nti l it  i s  
released. 

* G raphic  sym b o l s  can be typed d i rect from the key
board , this  i ncl u des a l l  64 graph i c  symbols avai l a b l e  
f rom the T RS-80/SYST E M  80. 

* S-K E Y  a l l ows text, BAS I C  commands and/or 
g ra p hics to be defi ned to sh i fted keys . This  m a kes 
programm i n g  m uch easier as wh ole  commands and 
statements can be reca l l ed by typ i n g  sh ift and a 
l etter  key . 

* Because S-K E Y  a l l ows graphics to be typed d i rect ly 
from the keyboard , a n imation and fast graph ics a re 
easi l y  i m pl e m e nted by typing the a ppro priate 
gra p hics symbols  d i rect ly i nto P R I NT statements . 

* S-KEY a l l ows the user to L I ST a program with 
P R I NT statements conta i n i n g  graph ics, properl y .  
S-K E Y  d oes t h i s  b y  i ntercept ing  t h e  L I ST routi n e  
w h e n  necessa ry . 

* S-K E Y  a l l ows the user to l ist an u pdated l ist of the 
s h i ft key entri es to the v ideo d isp lay or l i ne pr i nter .  

* S - K E Y  can be d isab l ed a n d  enabled w h e n  requ i red . 
Th is  a l l ows other  routi n es wh ich take contro l  of the 
keyboard to ru n w ith S-K E Y  as wel l .  

Each cassette has T RS-80, D I S K  and SYST E M  80 
vers ions and comes with com p re hensive docume ntation . 

BMO N  by Edwin Paay $1 9.95 plus 50c. p&p 
T H E  U lTIMATE H I G H  MEMO R Y  BAS I C  MO N ITO R 
l2/1 6-48K 
Our own personn e l  refuse to write BAS I C  without fi rst 
l oading th is a m azi n g  mach i n e  l anguage uti l ity program 
i nto h igh me mory !  B M O N  R e n u m bers;  D i splays BAS I C  
p ro grams on t h e  screen wh i le they a re sti l l  l oading;  te l ls 
y ou the memory l ocati ons of the p rogram just l oaded ; 
l ets you sto p  a l oa d  part-way th rough ; me rges two 
p rogra m s ,  with automatic ren umber ing of the second 
so as to p revent any clashes of l in e  n um bers;  recovers 
your p rogra m  eve n  though y ou d id  type N EW :  ma kes 
one p rogram inv is ib le  wh i l e  you wor k  on a second 
( saves hours of cassette t ime ! ) ;  l i sts a l l  the vari a bles 
used in the progra m ;  m akes SYSTEM tapes ; l ets you 
Ed it memory d i rectl y  . . .  the l i st goes on and on . 
Cassette c omes with 1 6 K ,  32K and 48K versions,  ready 
to l oad . Can anyon e  afford N OT to have BMON ? 

E D U CATI O N A l  

R P N  CAl C U lAT O R  ( l2 /1 6K  & 32 K) 
$14.95 $ 50c. p&p 
G ive you r computer the powe r o f  a $650 reverse pol ish 
n otati on calcu l ator with 4 5  fu nctions a nd selectable  
accu racy of 8 o r  1 6  d ig its . The main stack and registers 
a re conti n u ous ly d isp layed wh i lst the menu is a lways 
i n stantly access i b l e  w ithout d i stu rbi n g  a n y  ca lcu l ations 
o r  reg ister va l ues . The cassette comes with both the 
1 6 K and 32 K versions,  the l atter  g ivi ng  you the add i 
t iona l  power of a progra m m a b l e  calcu l ator.  Comes 
with a very comp rehensive 1 5  page manua l ,  wh ich 
i ncl udes i nstructio ns to l oa d  and modify the 32K pro
gra m m a b le vers ion  to ru n in 1 6 K .  Whether for business 
o r  p leasure, this  package w i l l  p rove inva luable ,  a nd turn 
you '80 i nto a very p owerfu l i n strument.  

G AMES 

MI C R O PO l  Y ( l2/1 6 K) $8.95 + 60c p&p 
Now you can p lay Monopoly on your m icro . The o l d  
favourite board g a m e  has moved i nto the e lectron ic era . 
Th i s  comp u ter  version d i sp lays the boa rd o n  the scree n ,  
o beys a l l  the ru les  and,  best of a l l ,  t h e  ban ker  d o e s  not 
ma ke m i stakes with y ou r  c h an ge !  

C O N CENTRAT I O N  ( l2/1 6K)  $8.9 5 + 60c p&p 
Another appl icat i o n  of superg raphics .  There a re 28 
"ca rds" d isplayed on the screen ,  face down . P layers 
ta ke it in tu rn to tu rn them ove r  with the object of 
f ind ing  m atc h i n g  pa i rs .  There a re 40 d i fferent patterns 
wh ich are chosen at random , so the gam e  is fu l l  of end 
l ess variety. Th is  is of particu l a r  val u e  i n  h e l p i ng young 
chi l dren to l ea rn the a rt of conce ntrati ng  and , at the 
same t i me , to i ntroduce them to the comp uter. 

METEO R  A N D  T O RPED O  A l lE Y  ( l2/1 6K) 
$1 0 .95 + 60c p&p 
Those who frequ ent games a rcades wi l l  recogn i ze these 
two e l ectron ic game s .  I n  M ET E O R  you must destroy 
the enemy s pace s h i ps before they see y ou .  I n  its most 
d ifficu l t  mod e ,  the odd s  are a thumping 238 to 1 
agai nst you be ing  successfu l .  I n  torpedo a l ley you must 
s i n k  the enemy sh ips without h i tt ing you r own supply 
shi p .  Both games i nclude sound effects and a re remark
ably accu rate rep roducti ons of the a rcade games . 



AUSTRALIAN SOFTWARE (Cont.) 
GAMES 

S H E E P D O G  (l2/1 6K) $8.95 + 60c p&p 
Ever wondered how a sheepdog ma nages to drive a l l  
those awkward sheep i nto a pen ? We l l ,  here is your 
chance to find out j ust how d ifficult it is  and have a 
l ot of fun at the same t ime.  You control the sheepdog, 
the computer  controls  the shee p !  As i f  that i sn 't 
enough,  l oo k  out for the d i ngoes l u rk ing  i n  the bush ! 

U BOAT $8.95 + 60c p&p 
Real t i me s i mu l at ion at its best ! Comes with wo rking 
sonar-screen and periscope, a fu l l  rack of torpedoes, 
plenty of targets , working fuel and battery meters, 
he l pfu l  Mothersh i p  for h igh-seas reprovis ion ing  and 
even has eme rgency radio for that terr i b le moment 
when the depth charges put you r crew at ris k .  Requires 
Level 1 1 /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 ion of this a rcade favou rite with 
redesigned l ase r and can non b lasts, h ig h -speed cannon,  
50 roving drone targets , 1 0  m othersh i ps and h eaps of  
fun for  a l l . Level I I  with  4 K  a n d  1 6 K  versions on th is 
cassette. 

G O L F  ( L2/1 6K) $8.95 + 60c p&p 
P it you r sk i l l s . of m i n i -go l f  a ga i nst the com puter.  Choose 
the level of d ifficu l ty ,  the n u m ber of ho les and whether 
you want to p lay stra ight mi n i  gol f  or crazy golf.  Com 
p lete with h azards, water traps , bun kers and tree s. 
G reat fun for k ids of al l ages. 

D OM I N O ES( l2/1 6K) $8.95 + 60c  p&p 
Pit your sk i l l  at dom i noes aga i n st the computer, which 
p rovides a t ireless opponent. Another appl ication of 
supergraph ics from the stable  of Charl ie  Bartlett . 
Dominoes a re shown a pproximately l i fe s ize in fu l l  
deta i l  (except for colour ! ) .  The monitor screen i s  a 
wi ndow 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 p ieces between games!  

K I D 'S STU f f  (formerly MMM-1 ) $8.9 5 + 60c p&p 
Th ree games on one cassette from that master of T R S-
80 graph ics, Cha r l i e  B a rt lett .  I nc lu des I N D Y  500, an  
e xcit ing road race that gets faster and faster the l onger 
you p lay,  S U B H U N T  i n  wh ich you r wa rsh i p  b l ows up 
u nfortu nate l ittl e  submari nes a l l  over the place, and 
K N I E V E L  ( as in m otorcyc l e ,  ram p  and buses ) .  

OTH E R  P R O G RAMS 

I N F I N IT E  BAS I C  B Y  RAC ET (32 K/1 D ISK)  
$49.95  + 50c. p&p 
F u l l  m atr ix fu ncti ons - 30 BAS I C  comma nds ; 50 more 
STR I N G  functi ons as BAS I C  comma nds. 

GSf/l2/48K $24.95 + 50c. p&p 
1 8  mach i n e  l an gu age routi n es i n cl u d ing RACET sorts . 

B US IN ESS AD D R ESS AND I N F O R MAT I O N  SYSTEM 
(48K/D ISK) $24.9 5 + 5 0c. p&p 
A l l ows you to store addresses and i n formation a bout 
busi nesses, edit them and print them out. 

H ISPE D {l2 1 6, 32 or 48 K) $2 9.95 
Th is mac h i n e  l a n guage program a l l ows you to SAV E 
and LOAD programs and data to ta pe at speeds u p  to 
2000 band (4 ti mes norma l )  us ing a standard cassette 
recorder.  A switch must be i nsta l l ed to rem ove the 
X R X  I l l l oading board , i f  fitted.  

PAGE 20 

l OW E R  CASE f O R  YO U R  TRS-80/SYSTEM 80 
K it only $49.00 plus $2 .00 p&p 

G ive you r T R S-80 or SYST E M  80 a l ower case d isplay 
with p roper descenders and a b lock cursor (si m i lar  to 
the T R S-80 Model I l l ) .  A lso i nc l udes symbo l s· for the 
fou r  su its of cards .  I nc ludes fu l l  fitt ing instructi ons, a l l  
necessa ry components and a specia l  machine  l anguage 
d river program to enable l ower case in BASI C. The 
modif ication is s imi lar  to the Tandy model and does 
not work with E l ectric  Penci l without fu rther modifi 
cat ions.  
These kits req u i re d i sassembly of you r computer and 
some so lder ing.  They shou ld only be i nsta l led by 
someone who has experience i n  soldering integrated 
ci rcu its, us ing a l ow power,  properly earthed soldering 
i ron . If  you do not have the necessary experience/ 
equi pment, we wi l l  i nsta l l  the modification for you for 
$20 p lus  freight in  both d i rections.  Make su re you 
arrange the insta l l at ion with us fi rst, before despatch
ing you r  computer, so that we can assu re you of a 
rapid tu rn-around . We a re a lso a rranging to have 
i nsta l l ers in each State . See e l sewh ere in this  issue for 
the i r  names and addresses.  

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

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

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

EPSON MX-80 PRI NTE R 
O N l Y  *$949 I nc. Cable for TRS-80 and p&p 

( *Printer only - $940 incl. p&p) 

The E PSON M X -80 p ri nter is compact, q u i et, has 
features u nhea rd of only 2-3 years ago in a printer at 
any price and, above a l l ,  i s  u ltra -re l iab le .  All ava i lab le 
pri nt modes may be se l ected u nder software contro l .  
Featu res i ncl ude : 

- h igh qua l ity 9x9 dot-matri x character formation 
- 3 character densities 

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

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

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

6 l i nes per i nch 8 l i nes per i nch 
- 80 characters per second print speed 
- bi -d i rectiona l  p rint ing 
- l ogical  see k i n g  of shortest path for pr int ing 
- l ower case with descenders 
- T RS-80 graphics characters bui l t  i n  
- standard Centronics pr inter port 

The b i -d i rectiona l p rint i ng  cou pled with the l ogical  
seek ing of the shortest print path (which means that 
the pr int head wi l l  commence printing the next l i ne 
from the end wh ich requi res the l east travel ,  thereby 
m i n i m i s ing u n uti l ised t ime)  g ives this  pri nter a much 
h igher t h rough put rate than many other  printers 
q uoti ng  pr int speeds of 1 20 c . p .s .  or  even higher.  

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

The G R E E N  SC R E E N  S I M U LATO R is made from a 
deep green perspe x ,  cut to f it  you r mon itor. I t  improves 
contrast a nd is m uch more restful  to the eyes than the 
norma l  grey and wh ite i mage . 

A l l  ed itori a l  staff of M I C R0-80 a re now using G R E E N  
SC R E E N  S I M U LATO R S  o n  thei r own monitors . 

P lease make sure to specify whether you have an o ld 
(squarish ) or new ( rounded ) sty l e  mon itor when order
i ng .  N ot ava i lab le for D ic k  Sm ith mon itors . 
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***** HOU TO USE THE TRS-80 LEVEL I ARRAY EFFECTIVELY by Otto Reberg ***** 

BEGINNERS : 

The level I array i s  very unusual. It has only one di mens i on and i s  automati cally DIW med to 
n1n1 . ory I 4-l) ( Di vi de by 4 because each e 1 ernent occuj:>i es 4 bytes and subtract l byte whi ch separates 
program and array). The followi ng example shows an easy way to use the array : 

10 LET A(l)=O : LET A(2)=l 
20 FOR I=3 TO 20 
30 LET A(I)=A(I-l)+A(I-2) 
40 PRINT A(I); 
50 NEXT I 

Thi s program generates and pri nts the number sequence of Fi bonnachi ,  i n  whi ch the two fi rst 
numbers are 0 and l , and each of the fo 11 owi ng numbers are the sum of the two preceders. Let 
us analyse the prograiTI : In li ne 10, the two fi rst numbers are put i nto A ( ) .  In li ne 30, A(I) 
i s  set to the sum of A(I-l) and A(I-2 L and the result i s  pri nted i n  l i ne 40. Thi s i s  repeated 
several ti �es (li ne 20 and 50). 

ADVANCED PROGRAMHERS. 

You often have to use sever a 1 arrays wi thi n one program. The so 1 uti on to thi s i s  to di vi de 
A ( ) i nto many pi eces. Suppose you want to create thr·ee arrays, one wi th 14 elements, the second 
wi th 10 elements and the thi rd \'li th 20. You �Jant to pri nt the F ' th element of each array. 
Thi s i s  wri tten : 

PRINT A(F), A(l4+F), A(l4+10+F) 

(Just remember to keep the i ndex wi thi n the proper li mi ts). 

EXPERTS. 

If you are i n  need of a 2-di mensi onal array, also ti1 i s can be done. 
(i .e. havi ng 10 rows and 5 columns) and want to know the value of (I, J). 

PRINT A(5*I+J) 

You have an array {10,5) 
You then type : 

By us i ng the s i mple pri nci ples shown above, you are able to create rather compli cated structures : 
You have an array (5, 7, 9), the elements from 0 to 20 i n  A( ) are already used, and you \'lould 
li ke to put PI i nto (I, J, K). I suggest that you should express i t  thi s 1;·1ay : 

LET A(20+9*7*I+9*J+K) = 3.1415926 

You shou 1 d a 1 ways be carefu 1 wi th these arrays, as they occupy 1 arge parts of your RA;·1. Thi s 
one ate 5*7*9*4=1260 bytes. 

- 000000000 -

***** TRANSFERRING TOUCHTYPE TO DISK by G.F. Hi lder ***** 

TOUCHTYPE i s  one of the more popular educati onal programs we have publi shed on cas sette. It 
does take a long ti me to load i n  all the les sons, however and for some ti me there has been a 
Readers' Request to publi sh i nstructi ons for transferri ng thi s program and i ts data fi les to 
d i sk. Mr. Hi lder has accompli shed thi s task and descri bes thi s procedure as follows. 

INSTRUCTIONS 

1. Load the TOUCHTYPE tape i nto the recorder and adjust the vo 1 ume contra 1 to a sui tab 1 e 
level. I adv i se you not to attempt the rest of the i nstructi ons unt i l  you are sure 
the tape wi ll be read reli ably. 

2. Place the recorder i n  the playback mode and CLOAD the fi rst program. 

3. Li st the program to make sure the load was successful then type SAVE .. TTYPE1/BAS 11 • 

4. Leavi ng the recorder i n  the play mode type NEW then type i n  and run the followi ng program : -

1 0  CLEAR 1000 
20 OPEN 110 11, l, 11TTYPE3/TXT11 
30 INPUT#-l, D$ 
40 PRINT D$ 
50 D$=CHR$(34)+D$+CHR$(34) 
60 PRINT#l, D$ 
70 CLOSE : END 
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The following message will be displayed and then saved on disk. 
################# 

5. CLOAD the second program. 
6. Type SAVE 11TTYPE2/BAS 11 

# THANK YOU # 
################# 

7. Load and run the following program. 

10 CLEAR 1000 
20 OPEN 110 11, l, 11TTYPE4/TXT 11 
30 INPUT#-l, A, B, D$ 
40 PRINT A, B, D$ 
50 D$=CHR$(34)+D$+CHR$(34) 
60 PRINT#l, A, B, D$ 
70 GOT030 

PAGE 22 

You shou 1 d see each b 1 ock of data di sp 1 ayed on the screen and then saved to disk. The tot a 1 
time i nvo 1 ved wi 11 be about 20 mi ns. but it is worth watching the proceedings to make sure that 
there are no data reading errors. 

N. B. �Jith suitable changes to the input and print statements the above procedure would also 
allow the production of back-up tape copies. 

8. The following changes must also be made to allow the programs to run under Disk BAS I C : 

(a) Type LOAD 11TTYPE1/BAS 11 
( b )  Type 25 OPEN "I 11,1, 11TTYPE3/TXT" 
(c) Type 35 CLOSE 
(d) Modify lines 30 and 80 to look like the following : -

30 FORK=0T06000 : NEXT : CLS : PRINT 11THIS COURSE RELIES HEAVILY ON THE USE OF DATA 
STATEMENTS AND THE LOADING OF SUBROUTINES FROM DISK. PLEASE LEAVE YOUR DISK 
INSERTED. 11 : INPUT#l, D$ : PRINTD$ : 

80 PRINT 11READY 11; CHR$(34); "YOU SHOULD TYPE 11; CHR$(34); 11RUN 11; CHR$(34); 11 AND PRESS 
ENTER YOU WILL THEN BE ASKED TO SELECT YOUR STARTING POINT. 11; : FORT=0T01000 :  

NEXT : CLEAR0 : LOAD 11TTYPE2/BAS : l" 

(e) Type SAVE 11TTYPE1/BAS 11 
(f) Type LOAD 11TTYPE2/BAS 11 
(g) Type 75 OPEN 11I 11,l, 11TTYPE4/TXT 11 
(h) Modify line 80 to look like : -

80 ONERRORGOT080 : INPUT#l, LL, C, TE$ : IFLN(LLTHENCLS : PRINT 11REWIND IT PLEASE 11 : GOSUB270 : CLS 
: GOT080 : ELSEIFLL<>LNPRINT@256, 11READING 11;LL, : GOT080 

(i) Type SAVE 11TTYPE2/BAS 11 
I also noticed an error in line 130 of my copy of TOUCHTYPE which resulted in the 110 11 being 
omitted from the keyboard display. The correct line 130 is shown below. 

130 CLS : PRINT@384,STRING$(64, 131); 11 1 !  
0 · *  -= 11, II [ Q w E R T 
A s D F G H J K II 

2 11; CHR$(34); 11 3# 4$ 5% 6& 7 '  8 (  9) 
y u I 0 p @ II ; CHR$ ( 93) , II II ; CHR$ ( 92) ; II 

- 0000000000 -

***** DESCRIPTION OF THE FUNCTIONS PERFOR�1ED BY THE EXPANSION INTERFACE - by Andrew Jack ***** 

The Expansion Interface for the TRS-80 performs five main user acces sible functions :  

(1) A relay to provide two cas sette ports. 
(2) A centronics parallel printer port. 
(3 } A floppy disk controller and support circuitry. 
(4) Provision for an extra 32K of RAM. 
(5 } 25ms interrupts (real time clock } .  

The relay which selects the cas sette port i s  accessible through memory location 37E4H (14308), 
using POKE14308, 0 cas sette one is selected (normal), and POKE14308,1 selects cas sette two. 
This function has more pos sibilities than are immediately obvious, for example, by shorting 
pins one and three on the Expansion Interface cassette input, and connecting a low powered circuit 
to pins one and three of cas sette output port two, it is pos si b 1 e to close the connected circuit 
by a simple POKE14308, 1 and open it with POKE14308, 0. Similar results can be obtained by using 
the relay inside the keyboard, but it is only suitable for very low power use and has a tendency 
to weld shut, and also to revert to open when in BASIC command mode. 
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The pri nter port i s  a strai ghtforward centroni cs  para 1 1  e l port , dri ven by the LI I R0�1 pri nter 
dri ver and s i mp l y  transmi ts data when a READY status i s  shown i n  l ocati on 37E8H ( 1 431 2 ) . Thi s 
l ocati on can be PEEKed to show whether a pri nter i s  connected , and i f  i t  i s  out of paper . I f  
t h e  val ue i s  l es s  than 1 27 ,  t h e  pri nter i s  ready to rol l . I f  i t  i s  1 27 then t h e  pri nter i s  
out of paper . There i s  more i nformati on provi ded by thi s l oc ati on , but i t  i s  not the same for 
every pri nter , so the best way i s  to experi ment and fi nd out the status c hecks for yoursel f .  

The fl oppy di sk  control c i rcui try mai n l y  consi sts of the Western Di gi tal FD1 771 3 fl oppy di sk  
contra 1 1  er , whi ch i s  detected by the r-1i crosoft ROW s test routi ne and i nstructed to commence 
1 oadi ng the Di sk  Operati ng System ( DOS ) i f  ( i3REAK ) i s  not pressed to generate a forced j ump 
to L I I .  The Expansi on I nterface then accepts the data and control i nformati on i s  pas sed to 
the fl oppy di sk through the DOS . 

The extra RAM i s  strai ghtforward , s i mply bei ng an extensi on of the keyboard RAM , wi th  the excepti on 
of the more com;>l i cated addressi ng techni ques made necess ary by the l i mi ted number of pi n s  on 
the card edge . 

The 25ms i nterrupts are not used by L I  I and the i nterrupt routi ne automati cal l y  returns wi thout 
doi ng anythi ng . Thi s  useful feature of the Z-80 i s ,  however , expl oi ted to a smal l extent i n  
TRSDOS , and to a 1 arger extent by NEWDOS80 and other DOS ' s .  I n  TRSDOS i t  i s  used for the rea 1 
t i me c l ock , and i n  NEHDOS80 i ts ful l potenti al i s  used to check for the tri p l e key depressi on s ,  
and for the pri nt spool er . 

I own a 1 6K L I I  wi th  l owercase and an Eli  1r1i th 32K of �H CR0-80 RAt·1 , al ong wi th  two Tandy dri ves 
and Mi crol i ne 80 pri nter , and I h ave found that the Expansi on I nterface performs al l these functi ons 
for what i s  qui te a modest pri c e ,  when compared wi th  the expans i on connectors for computers 
l i ke the Appl e and , wi th  the excepti on of Tandy ' s  $220 for 1 6K RAM pri ce tag ( M I C�0-80 ' s  RAi'-1 
i s  faster and only $30 for 1 6K ) , i s  good val ue . 

- 0000000000 -

* * SOFTWARE SECTION * * 

***** SCREEN COPY UTI L I TY L2/m. l .  - by N . J . Col eman ***** 

Thi s program provi des two extra BAS I C  i nstructi ons whi ch enabl e a copy of the screen di spl ay 
to be stored , and recal l ed ,  at wi l l .  

The program provi des these two commands :  

- LSET to store an i mage of the screen . 
- RSET to recal l an i mage .  

Both commands are reason ab l y  sel f-expl anatory .  

S i nce the program i s  i n  machi ne l anguage , i t  i s  very fast - i nstantaneous t o  the user . Thi s 
makes i t  i deal for graph i cs  and board g ame programs where a des i gn must be redrawn constantl y .  

The program i s  very s i mpl e for a BAS I C  u ser . Fi rst set Mem Si ze t o  3 1 690 and then k ey i n  the 
program . Once the program has been RUN it may be del eted and the two new commands u sed i i1 any 
BASI C  Program . ( Ch ange L i ne 2 30 to 230 DELETE - 230 ) 

For a machi ne l anguage programmer thi s program i s  s i mpl i ci ty' i tsel f .  Al l i t  does i s :  

(i ) set up the LSET and RSET vectors and return to BAS I C . 
( i i ) upon the respecti ve commands bei Y1g used , ei ther the screen memory i s  moved to a reserved 

porti on of h i gh RAM , or the reserved RAt.! i s  moved to the screen l ocati ons ; a 1 1  done u s i ng 
the LDIR  con�and . 

Si nce a LD i s  i n  fact a copy i nstructi on , the ori gi nal  remai ns  undi sturbed and ready for conti n ued 
use . 

- 0000000000 -

***** FLASHI NG NESSAGE ROUTINE L2/l 6K - by A .  P ark ***** 

If you h ave ever wanted to draw attenti on to a parti cul ar pi ece of i nformati on wi thi n a program 
\'lhen the screen i s  packed ful l of data , the answer i s  to make the i mportant l i ne ( s )  f l ash . Thi s 
can be ach i eved by u s i ng BASI C  statements .  However , they waste a l ot of memory , especi al l y  
i f  you want to u s e  t h e  keyboard and fl ash t h e  mes s age a t  t h e  same ti me .  
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Thi s  program fl ashes any one l i ne message at a spec i fi c  rate wi thout bei ng under BAS I C  program 
control . It mi ght j ust be the fi n i shi ng touch to make your programs more i mpress i ve ,  especi al l y  
when you fi nd that after typi ng BREAK , L I ST and N E W ,  t h e  mes sage i s  st i l l  fl as:1i ng . Thi s makes 
it the i de a l program to fl ash rude messages at your mother-i n-1 aw ( as s he won ' t  know how to 
turn it off ! ) 

Two commands have been i nc 1 uded to a 1 1  ow the user to stop or start the program after i t  has 
been i ni ti al i zed . Typi ng K I LL then ENTER/NE\�L I NE ,  whi l st i n  BAS I C ,  wi l l  stop the program and 
typi ng LOAD wi l l  re-i n i ti al i ze i t .  Di sk  BAS I C  users wi l l  obvi ous l y  have t o  b e  content wi th 
conti nuous operati on .  

For those of you wi th good memori es ( no pun i ntended ) ,  a reasonab 1 e amount of the program shoul d 
1 ook fami l i ar .  The reason for thi s i s  that i t  i s  desi gned around Eddy Paay ' s Cursor Dri ver 
program , l i sted i n  MICR0-80 ' s  November i s sue , for the sake of s i mpl i c i ty .  

The program i s  best entered vi a an edi tor/assembl er for a number of reasons : 

l .  The copyri ght mes sages wi l l  be pri nted wh i l st 1 oadi ng , thus i ndi cati ng that the program 
i s  l oadi ng correctly . 

2 .  I t  i s  much eas i er t o  use a DEFt·1 statement rather than t o  c a  1 cul  ate the hex equi val ent of 
each i ndi vi dual character . 

3 .  The program wi l l  run i tsel f ,  wi thout typi ng " / " . 

I f  the program i s  entered by an edi tor/assembl er ,  i gnore the fi rst two col umns of the L I STi ng 
and type i n  the source code , starti ng at l i ne 1 1 0 .  The l abel 'J I DEO may be changed t o  posi ti on 
the mess age anywhere on the screen ( the top l i ne i s  most sui tabl e due to l i nefeed acti on ) . 

One word of c auti on - the fi rst character of your mess age i n  1 i ne 1 1 30 must not be a space as 
the message wi l l  not fl ash i f  thi s i s  done . 

The program sets memory s i ze by i tse 1 f ,  as expl ai ned by Eddy i n  the l·.U CR0-80 November i ssue 
and so it i s  not necessary to answer MEMORY S I ZE? or READY? 

Di sk  BAS I C  users shou l d  use l ocati on 4049H for TOPt·1H1 and del ete l i nes 380 to 490 i nc l usi ve 
and l i nes 1 1 90 to 1 290 . 

The program may al so be entered vi a a moni tor . BNON wou l d  not b2 sui tabl e here wi thout the 
addi ti on of a bl ock move routi n e ,  descri bed i n  the September 1 980 i s sue of rH CR0-80 . ZMON L 
from the MICR0-80 Software Li brary woul d be sui tabl e .  I n  thi s case , the object code shou l d  
b e  entered di rectly s-'.:arti ng at l ocati on 7EE5H by enteri ng F 3  then 2 1 , O C  etc . Locati ons 7F7 l H  
to 7FBOH must b e  fi l l ed wi th  the HEX equi val ent of the ASC I I characters t o  b e  used i n  your message,  
e . g .  in  the exampl e g i ven , the  fi rst character is  "="  whose ASC I I  code in  HEX is  3D ( 6 1 in  deci mal ) .  
The fi rst c haracter must not be a space ( or 20H ) and a 1 1  of the 1 ocati ons shoul d be fi 1 1  ed so  
that one comp 1 ete 1 i ne is  pri nted . Locati ons 7FB2H to 7FF1 H must a 1 1  be fi 1 1  ed wi th  20H ' s so 
that the previ ous mes s age i s  wi ped out . I f  al l goes wel l ,  you sholild fi ni sh  at l ocat i on 7FFEH 
after typi ng i n  OSH . Punch out a tape wi th  the fol l owi ng parameters : 

START = 7EE5H END = 7FFEH ENTRY = 7EE5H NAME = �1ESAGE 

The mes s age i s  embedded i n  the machi ne code from addres s  7F7 1 H to 7FBOH . To change the message , 
i t  woul d normal l y  be necessary to al ter the source code and reassembl e .  I f  you i nc l ude the 
fol l owi ng l i nes of BAS I C  code i n  your own BAS I C  program , then you may change the mes s age at 
wi 1 1 . You may even change the mes sage wtli c h  fl ashes at di fferent stages of your program and 
sh i ft it around the screen usi ng the POKES shown. i n  Li ne 320 . 

1 00 X$= " TH I S  I S  THE MESSAGE YOU WANT TO FLASH . MUST BE 64 CHARACTERS LONG, PAD 
W I TH SPACES I F  NECESSARY " 

1 1 0  FOR X=O TO 63 

1 20 POKE 32625+X,ASC <M I D$ ( X$,X+1 ,1 > >  

1 30 NEXT X 

1 40 REM THE FOLLOW I NG CODE W I LL ALLOW YOU TO SELECT THE L I NE ON THE SCREEN I N  WH 

I CH YOUR MESSAGE W I LL BE D I SPLAYED. 

1 50 I NPUT " L I NE NO . REQU I RED <- 1 -1 6 > " ; LN :  IF LN< 1 OR >1 6 THEN 1 50 

1 60 ADDRESS=LN*64+1 5296 : LSB=ADDRESS AND 255 : MSB= I NT < ADDRESS/256) 
1 70 POKE 32557,LSB : POKE 3255B,MSB : 

POKE 32569,LSB : POKE 32570,MSB : 

POKE 32596,LSB : POKE 32597,MSB 

The BAS I C  program whi ch i s  L I STed after the machi ne l anguage source code i s  used to change the 
fl ash  rate of the mes sage if desi red . Rates of 1 ess than l 00 tend to make the di spl ay a l i tt 1 e 
h ard to read due to keyboard scanni ng .  Both programs d o  NOT have t o  b e  i n  the computer at the 
same ti me as the fl ash rate i s  set to a defau l t  val ue of 592 ( Dec ) by the machi ne l anguage program . 

- 0000000000 -
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***** LONGVARS L2/48K - by R . T .  �lor l ey 

PAGE 2 5  

***** 

One of the l i mi tati ons  of the MI CROSOFT BAS I C  used i n  • so mi crocomputers i s  the restri cti on 
pl aced on vari abl e names . I t  c an be very hel pful when \'lriti ng a program to use meani ngful words 
as vari ab 1 es , such as LENGTH or W I DTH or perhaps tH DDLE . These words make the program l ogi c 
much easi er to fol l ow and the BAS I C  code i s ,  to an extent , sel f-documenti ng .  Thi s  a�proach 
i s  possi bl e on the TRS-80 but wi th  two i mportant restri cti ons . The vari abl e name must not contai n 
any reserved words such as LEN and M I D  i n  the ex amp 1 es above , and the i nterpreter recogni ses 
onl y  the fi rst _ two l etters of the vari abl e name . Thi s  means that the fi rst two l etters i n  each 
l ong vari abl e name used must di ffer from al l others . I n  practi ce,  these two l i mi tati ons are 
so restri cti ng that only the most i ntrepi d programmers use 1 ong vari abl e n ames i n  a 1 1  but very 
smal l programs . 

LOi�GVARS overcomes these l i mi tati ons . You may use whatever names you wi sh , such as BECOS ( i ncl udes 
a reserved word ) ,  and AARDVARK and AARDVOLF ( to represent di fferent vari abl es ) ,  and COUNT OF 
\mRDS ( i nc l udes bl ank s ) .  The only restri cti on i s  that vari abl e n ames starti ng wi th  a reserved 
\"lord must be fol l owed by a type fl ag ( !  , # , $ ,  or % ) . 

\�hen you h ave wri tten your program ,  and i t  i s  i n  memory ( and a spare copy saved ! ) l oad and run 
LONGVARS . I t  wi l l  process your program systemati cal ly  al teri ng al l vari abl e  n ames so that d i fferent 
vari ab 1 es have di fferent one- or two-1  etter names . Vari ab 1 e types are preserved . However al l 
statements defi ni ng vari abl e types must occur i n  the program before any vari abl e i s  u sed ( and 
it i s  preferabl e  to type CLEAR ( ENTER ) before runni ng LONGVARS to reset the vari abl e type tab l e  
t o  the defaul t  val ue of si ngl e preci si on ) . 

LONGVARS may al so be used to change the names of speci fi ed vari abl es onl y ,  or to produce a cross
reference of al l vari abl es ( or spec i fi ed vari abl es onl y )  in  a program. I t  has an opti on of 
addi ng type fl ags to al l vari abl es , and another opti on of not usi ng s i ngl e l etter vari abl e names 
( al ways u s i ng doubl e l etter names may reduce vari abl e access t ime by up to 5% ) . 

The program produces i ts l i sti ng on e i t her pri nter or vi deo . 
press i ng any key ,  and restarted by press i ng a di fferent key .  

Vi deo output may b e  h al ted by 

The source code runs  to over 20 pages so i s ,  unfortunatel y ,  too l ong to reproduce i n  the magazi ne . 
I n stead , a hex dump has been pri nted . Enter the hex l i sti ng u s i ng a sui tabl e moni tor such as 
B�10N ( I ssues 3, 4 and 5 ) or Zt·10N ( from the M ICR0-80 Software L i brary - Vol l ) .  The code i s  
2836 bytes l ong , starti ng at F400,  fi n i s h i ng at FF1 4  wi th  an entry poi nt at F9A4 . Shoul d you 
requi re a hard copy l i sti ng of the source code , a photocopy i s  avai l ab l e from M I CR0-80 for $5 . 00 
i nc 1 udi ng postage . A dump of the source code i s  i nc l uded on both the monthly  cassette and di sk . 
Li ne numbers menti oned i n  the remai nder of these i nstructi ons refer to the source code . 

The val ue of 1 00 l oaded i nto regi ster BC i n  l i ne 1 1 20 i s  to al l ow room for program expan s i on . 
Thi s may be al tered to a l arger val ue i f  requi red , though expan s i on wi l l  only occur when processi ng 
a normal BAS I C  program extendi ng vari abl e n ames to two characters and/or addi ng type fl ag s . 

The fo 1 1  owi ng i s  a bri ef descri pti on of how LONGVARS works .  After fi rst fi ndi ng out what you 
\rli s h  to do , it scans the BASI C  program i n  memory l ooki ng for vari abl es . Whenever it fi nds one 
it scans the tab l e of vari abl es it has al ready found ( or you h ave entered ) for a match . If 
there i s  a match it adds the l i ne number to i ts t ab l e  and conti nues . If there i s  no match i t  
adds the name and the l i ne number t o  i t s  t ab l es ( un l ess  spec i fi ed vari abl es onl y  are bei ng h andl ed ) .  
Duri ng thi s phase a graph i cs  c haracter at the top of the screen wi 1 1  wi ggl e to i ndi cate each 
new l i ne scanned . 

I n  the next phase the tab l e s  wi l l  be scanned and the vari abl es l i sted ( for a cross  reference ) ,  
new names \oJi 1 1  be al l ocated and 1 i sted i f  requi red , and the 1 i nes i n  whi ch the v ari abl e occurs 
wi l l  be l i sted . An unusual feature i s  that n ames are al l ocated i n  decreasi ng frequency of occurr
enc e ,  i n  order that space may be s aved when al l owi ng s i ngl e l etter n ames . 

I n  the fi nal  phase ( i f  requi red ) the program i s  scanned agai n and the o l d v ari abl e n ames repl aced 
by the new names . Once agai n ,  the graphi cs byte wi ggl es to confi rm that the program i s  work i ng .  
Uhen l oaded the program di spl ays the fol l owi ng menu : -

B . . .  RETURN TO BASI C  
C . . .  COMPLETE RENA!'·lE O F  VARIABLES 
S . . .  SPEC I F I ED VARIABLE RENAM I NG 
X . . .  CROSS REFERENCE ONLY 
? 

Typi ng 11 8 11 s i mply  returns you to BASI C  l eavi ng the amended program i ntact i n  memory . 
Type 11C 11 and LONGVAR wi l l  di spl ay : -

ENTER VARIABLE N�1ES THAT YOU �H SH TO DECLARE , I L  ALL NAi•1ES THAT I NCLUDE RESERVED l�ORDS . THE 
TYPE BYTE MUST BE I NCLUDED . 
PRESS ENTER AFTER EACH ONE 
ENTER 11 * 11 TO TERMI NATE 
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You shoul d now type i n  any vari abl e names that you have u sed that i nc l uded reserved words , i . e .  
FORK$ ( th i s contai ns  the reserved word FOR ) 
STI FF ! ( th i s contai n s  the reserved word I F ) . Note al so  the i nc l us i on of the type byte , even 

i f  the vari ab 1 e appears i n  your program as STIFF it must be i denti fi ed for LONGV.l\R 
as STIFF ! 

The program wi l l  then ask you : -

PRESS " Y "  I F  YOU SPEC I F I ED ANY VARIABLES STARTI NG WITH RESERVED WORDS , ELSE ANY OTHER KEY 

U s i ng the exampl es of STI FF ! and FORK$ , the answer woul d  be "Y" as FORK$ start s  wi th a reserved 
word . The next prompt from the program asks : -

PRESS "T" TO SET ALL VARIABLES WITH TYPE DECLARATI ON FLAG ELSE PRESS ANY OTHER KEY 

THi s wi l l  s i mpl y add a type f l ag to al l vari abl es . A note of cauti on here : if your l i nes al ready 
contai n the maxi mum number of characters your program coul d be scramb l ed .  Al ways SAVE your 
program fi rst . 

The next prompt from the program i s : -

PRESS " S "  TO ALLOW S I NGLE LETTER NAt-1ES , ELSE ANY OTHER KEY 

I f  you type "S" then LONGVAR wi 1 1  rep 1 ace al l your vari ab 1 e names wi th si ng l e l etter names , 
i . e .  A , B , C  , D , E  , F ,  G etc . i f  you type any other key then LONGVAR wi 1 1  use  doubl e 1 etter names , 
i . e .  AA , BB , CC , DD , E E , FF , GG etc . 

The l ast questi on asked by thi s secti on of the program i s : -

PRESS " V "  TO SET V I DEO OUTPUT , ANY OTHER KEY FOR PRI NTER 

Dependi ng on your response , the di  sp 1 ay wi 1 1  ei ther go to the VDU or the pri nter . After that 
questi on has been answered , the program wi 1 1  start renami ng your vari abl es 1 i sti ng the ori g i na  l 
vari abl e  name , the name i t  has  been c h anged to and the l i ne n umbers where the changes were made . 
E . g .  

VARI ABLE STI FF ! RENAMED TO A !  I N  L I NE 
VAR IABLE FORK$ RENAMED TO B$ I N  L I NE 
etc . etc . 

70 
35 

80 
60 

90 
1 30 

1 05 

Whi l e  the renami ng i s  taki ng p l ace a graphi c dot at the top l eft of the screen wi l l  wi ggl e anyti me 
that the program appears i nacti ve so as to show that LONGVAR i s  sti l l  a l i ve .  

The " S "  functi on o n  the program menu al l ows you t o  rename speci fi ed vari abl es whi l st l eavi ng 
the other vari abl es in your program al one . When sel ected , the program wi l l  d i spl ay : -

EtHER VARI ABLE NAMES THAT YOU W I SH TO ALTER , US I NG THE FORM VT =N ( T )  , WHERE V ( .  . .  V )  I S  THE OLD 
NA�1E , T IS THE TYPE BYTE AND N( • . .  N )  IS THE NEW NAME , PRESS ENTER AFTER EACH ONE ENTER "*" TO 
TERtHNATE 

Usi ng our previ ous exampl e vari abl es , they wou l d  be typed i n  exactl y  as fol l ows : -

STI FF ! =A !  
FORK$=8$ 

or i f  the o l d names h ad no type byte then you wou l d type : 

STIFF=A ! 
FORK=B$ 

or 

STIFF=A 
FORK=B 

Remember though , i f  you use the 1 ast ex amp 1 e ,  LONGVAR does not check or change DEF statements . 
So i f  at the begi nni ng of your ori gi nal  program you h ad : - OEFSTR F$ and you used the l ast exampl e 
of : - FORK=B wi thout type fl ags , then you shoul d al so change the DEF statement to DEFSTR B$ 

\·lhen renami ng starts the program wi l l  l i st the vari abl es bei ng changed , whi l st wi gg l i ng the 
graphi c s  dot previ ous l y  menti oned . 

VARI ABLE STI FF ! RENAMED TO A !  I N  L I NE 1 0  
VARIABLE FORK$ RENMtED TO B $  I N  L I NE 95 
etc . etc . 
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The 1 ast function u x u , 
lines that they are in. 
the printer, e.g. 

in LONGVAR simply 1 i sts out all the vari ab 1 es in the program and the 
The program pro vi des the option for this 1 i sting to go to the VDU or 

VARIABLE A !  IN LINE 
VARIABLE A$ IN LINE 
VARIABLE B$ IN LINE 

LOADING LONGVAR 

Uith NEHDOS : -

Type BASIC, 62464 

70 
65 

200 

80 
90 

205 

90 
78 

300 

Load in the BASIC program to be worked on. 
Type CMD 11LONGVAR/CMD 11 

100 
105 
375 

The LONGVAR menu will then be displayed and you can use the functions you require. 

Uith TRSDOS 

Type LOAD LONGVAR/CMD 
Type BASIC 
Answer MEMORY SIZE with - 62464 
Load in the BASIC program to be worked on. 
Type SYSTEM 
In response to the next prompt type : -
/63908 

The LONGVAR menu will then be displayed and you can use the functions you require. 

- 0000000000 -

***** THE MIND R EADER - by P.J. Smith ***** 

Is this Artificial Intelligence? or just computer trickery ! ! !  l�ell you might be able to deceive 
your computer-illiterate friends or sceptical relatives. The mind reader is simple, fast and 
entertaining. Simply think of a number, the computer will show you several lists of numbers 
and wi 11 then ask you if you see the number you thought of. THEN it wi 11 stare at you very 
deeply and will tell you the number you picked and it's right EVERY time. The Mind Reader does 
not revea 1 his tricks, but you should be ab 1 e to unrave 1 the mystery by studying the program 
listing. 

- 0000000000 -

***** AUSTRALIAN INCOME TAX CALCULATOR L2/4K by D. ��eaver ***** 

In Australia , every citizen is required to lodge a Taxation Return during the month of July 
each year, in which he or she disc 1 oses all earnings for the preceding fi nanci a 1 year (July 
1 to June 30). (Yes, we know there are exceptions but we don't need to go into that here). 
The Government, in its munificence, a 11 ows one or two rni nor i terns of expenditure as 11deducti ons 11 
(i.e. non-taxable). After identifying these, the taxpayer is then required to calculate his 
net taxab 1 e income and thence the tax which is payab 1 e from a tab 1 e supp 1 i ed. The majority 
of the population works for someone else and pays tax each week or month on a pay-as-you-earn 
(PAVE) scheme. These people complete an u s n  (for Salaries and ��ages) Income Tax Return Form. 
Having calculated how much tax he should have paid and knowing from the " Group Certificate" 
supp 1 i ed by his employer, how much he has paid, the taxpayer then comp 1 etes the form, sends 
it off and waits expectantly if the Taxation Department owes him money or, with great anxiety 
if the opposit� is true. 

Once upon a time, the Government always made sure that everyone overpaid under the PAVE scheme, 
thus everyone was entitled to a refund (often of several hundred dollars). Such a situation 
perpetrated by anyone else would, of course, be fair game for all the consumer protection author
ities, etc. but passed with little comment except from a few " cranks". Indeed, from August 
on, one was treated to the curious sight of taxpayers rejoicing as they received back their 
mm money which had been forcefully removed from them over the previous 12 months ! This became 
a popular source of "mad-money .. and many projects were financed by the refund cheques. Holidays 
were taken, new carpets purchased, even down payments made on ne\"J cars all from thi s  wi ndfa 11 
income. This made the annual preparation of the Income Tax Return a tedious but rewarding exercise. 
Then, suddenly , it all changed . The Government adjusted the PAVE rates so that they very nearly 
co 11 ected the exact amount of money due during the year and refunds became negligible in size. 
By now, our overseas readers wi 11 be making p 1 ans to move to Austra 1 i a where we obviously have 
a uniquely honourab 1 e Government which is prepared to forego the interest-free use of hundreds 
of millions of dollars of its citizens • money . just to ensure that they are treated fairly. 
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Wel l ,  unpack your bags ; the reason they di d i t  was that i t  bec ame fash i onab l e  for Governments 
to contra 1 ( ! )  the economy vi a the money supply and , i f  you re 1 ease hundreds of 111i l l  i ons of 
dol l ars i nto the economy j ust when you are tryi ng to hol d thi ngs back , you no l onger have control . 
To Governments , of course , control i s  far more i mportant even than money , hence t he money went . 

Al l that i s  now l eft for Austral i a ' s taxpayi ng ci ti zens then , i s  the annual  tedi ur.1 of compl eti ng 
tnei r I ncome Tax Returns wi th 1 i tt l e hope of reward . Th i s  program ��i l l  reduce that  tedi urn a 
l i ttl e by assi sti ng you to cal cul ate ju st how much refund you shou l d  get or how much extra you 
wi 1 1  need to render unto Caesar . Overseas readers may fi nd i t  i nteresti ng to compare thei r 
own rates of di rect taxati on wi th Austra 1 i a • s whi 1 st those readers i n  the 14i ddl  e East and other 
tax haven s can rei nforce the wi sdom of thei r choi ce of domi c i l e .  

The fol l owi ng vari abl es are used i n  the program . 

LL = Lower Tax L i mi t  
T O  = Tax Dol l ar Payabl e  o n  LL 
TC Tax Cents Payabl e  on LL  
GC  Gross  I ncome from Group Cert i fi cate 
O I  Other I ncome ( apart from group certi fi cate } 
DO Deducti ons  
TI  Taxab l e I ncome 
TP Tax Pai d 
IT I ncome Tax Payabl e  

The Tax Sea 1 es themse 1 ves are contai ned i n  DATA L i nes 4 1 0-440 . These shou l d  be a l tered whenever 
the Tax Scal es change . As an exampl e ,  shown bel ow are the Tax Scal es i n  two fi nanc i al  years 
1 979/ 1 980 and 1 980/81 and the changes wh i ch wou l d  have been requi red i n  the DATA L i nes . 

Taxabl e  I ncome 

From To 
$ $ 

1 3893 
3893 1 6607 
1 6608 332 1 5 
332 1 6 and over 

1 4041 
4041 1 7238 
1 7239 34477 
34478 and over 

DATA L i nes 

1 979/1 380 

4 1 0 DATA l ,  0 ,  0 
420 DATA 3893 , 0 5  0 . 3307 
430 DATA 1 6608 , 4204 . 85 ,  0 . 4707 
440 DATA 332 1 6 ,  1 2022 . 236 , 0 . 6 1 07 

ANALYS I S  OF THE PROGRAM 

Tax Scal es 1 979/ 1 980 

Tax on Taxab l e I ncome 

N I L  
N I L  p l us  33 . 07 cents for each $ 1  above $3893 
$4204 . 8505 pl us  47 . 07 cents each $1 above $ 1 6608 
$ 1 2022 . 326 p l us 6 1 . 07 cents each $ 1  above 332 1 6 

Tax Scal es 1 980/ 1 98 1  

N I L  
N I L  p l us 32 cents for each $ 1  above $4041 
$4223 . 36 p l us  46 cents for each $ 1  above 1 7239 
$1 2153 . 30 p l us  60 cents for eac h  $ 1  above 34478 

DATA L i nes 

1 980/ 1 98 1  

l ,  0 ,  0 
4041 , 0 ,  0 . 32 
1 7239 , 4223 . 36 ,  0 . 46 
34478 , 1 2 1 53 . 30 ,  0 . 60 

The fol l owi ng shows the functi ons  carri ed out by d i fferent parts of the program : 

L i nes 80- 1 40 Ask for i nformati on to be i nput 
2 1 0-230 Read i n  the TAX SCALES from the DATA i n  l i nes 4 1 0-440 
260-280 Search the TAX SCALES for the Lower Tax L i mi t  

i s  greater than the Net I ncome ( T I ) 
290 Ensures that i f  Net I ncome i s  greater than l ast 

( 440 ) that th i s l i ne i s  used 
3 1 0 Cal cul ates the Tax Payabl e  ( I T )  by goi ng back  one !JATA 
320 Pri nts Tax Payabl e 
350-370 ?ri nt out Who Owes Who and how much 
4 1 0-440 DATA l i nes whi ch store the Tax Scal es . 

Thi s progr.:.;"'l i s  correct for the 1 980/81 Tax Year . 

- 0000000000 -

( LL )  that 

DATA l i ne 

1 i ne 
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3DCO 

3DCO 2A 

JULY - 1 98 1  

3EOO 20 

N . S . W 2068 . " 

7EE5 

06CC 

03E3 

40 1 6  

40B 1 
0250 

40AO 

1 B6E 

0020 

3COO 

7EE5 F3 

7EE6 2 1 0C7F 

7EE9 22 1 640 

7EEC 2B 

7EED 2B 

7EEE 22B 1 40 

7EF 1 1 1 3200 

7EF4 B7 

7EF5 ED52 

7EF7 22A040 

7EFA 2 1 E57E 
7EFD 22894 1 
7FOO 2 1 F67F 

7F03 22924 1 

7F06 CD6E 1 B  

7F09 C3CC06 

7FOC 3AF57F 

7FOF B7 

7F 1 0  2004 

7F 1 2  D9 

7F 1 3  CD2C7F 

7F 1 6  CDE303 

7F 1 9  D9 

7F 1 A  B7 

7F 1 B  2046 

7F 1 D  2AF37F 

7F20 7C 

7F2 1 B5 

7F22 3EOO 

7F24 2806 

7F26 2B 
7F27 22F37F 

7F2A D9 

7F2B C9 

000 1 0  MESAGE 

00020 

00030 ; TH I S  ROUT I NE FLASHES A MESSAGE I NDEPENDENTLY OF PROGRAM 

00040 ; CONTROL . MEMORY S I ZE I S  SET AUTOMAT I CALLY AND PROGRAM 
00050 ; RUNS BY I TSELF I F  ENTERED V I A  AN ED I TOR-ASSEMBLER . 
00060 ; PROGRAM I S  D I SABLED BY " K I LL "  COMMAND I N  BAS I C  AND 

00070 ; ACT I VATED BY THE " LOAD " COMMAND . 

00080 ; THE RATE OF FLASH I NG MAY BE ADJUSTED BY FOLLOW I NG 

00090 ; BAS I C  PROGRAM OTHERW I SE I T  I S  SET TO DEFAULT VALUE . 

00 1 00 

00 1 1 0  ORB 3DCOH 

00 1 20 DEFM " * * * *  FLASH I NG MESSAGE ROUT I NE : <C > 

* *  * * "  

00 1 30 DEFM 0 BY : ANTHONY PARK , M I DDLE COVE 

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 

00530 

00540 

00550 

00560 

00570 

00580 

00590 

00600 

006 1 0  

00620 

00630 

00640 

00650 

00660 

00670 
00680 
00690 

00700 

007 1 0  

; PROGRAM FOLLOWS . 

ORB 7EE5H 

; 

; DEF I NE LABELS 

; 

BAS I C  

KBSCAN 

KBVEC 

TOPMEM 
DELAY 

SPO I NT 

SETPTR 

SPACE 

V I DEO 

EQU 

EQU 

EQU 

EQU 
EQU 
EQU 

EQU 
EQU 

EQU 

; 

; I N I T I AL I Z E 

; 

I N I T  

; 

D I  
LD 

LD 

DEC 

DEC 

LD 

LD 

OR 

SBC 

LD 

06CCH 
03E3H 

40 1 6H 
40B 1 H  

0250H 
40AOH 

1 B6EH 
0020H 

3COOH 

HL,START 

<KBVEC > ,HL 

HL 

HL 

<TOPMEM > ,HL 

DE,32H 

A 

HL,DE 

<SPO I NT > ,HL 

; SET MEMORY S I ZE 

; SET " LOAD " AND " K I LL "  COMMAND VECTORS . 

; 

LD 
LD 

LD 

LD 

CALL 

JP 

; MA I N  ROUT I NE 

; 

START 

CONT 

LD 

OR 

JR 

E X X  

CALL 

CALL 

E X X  

OR 

J R  

L D  

LD 

OR 

LD 

JR 

DEC 
LD 

E X X  

RET 

HL, I N I T  
<4 1 89H > ,HL 

HL,K I LL 

<4 1 92H > ,HL 

SETPTR 

BAS I C  

A, <TEST > 

A 

N Z ,CONT 

PR I NT 
KBSCAN 

A 

N Z ,RESCNT 

HL, <COUNT > 

A,H 

L 

A !I O 

Z,PR I NT 

HL 
<COUNT > ,HL 

; SET ALL OTHER PO I NTERS . 

; TEST FOR PROGRAM RUNN I NG 

; PR I NT MESSAGE . 

; DECREMENT COUNTER 
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7F2C 2 1 003C 

7F2F 7E 

00720 

00730 ; TH I S  FLASHES MESSAGE 

00740 ; 

00750 PR I NT ; TOP LEFT OF SCREEN . 

7F30 FE20 

7F32 20 1 B  

7F34 2 1 7 1 7F 

7F37 DD2 1 003C 

7F3B 32F57F 

7F3E 7E 

00760 

00770 

00780 

00790 

00800 

008 1 0  

00820 LOOP 

00830 

00840 

00850 

00860 

00870 

00880 

LD 

LD 

CP 

J R  

L D  

LD 

LD 

LD 

CP 

J R  

LD 

I NC 

I NC 

JR 

X OR 

PUSH 

J R  

LD 

LD 

LD 

CP 

J R  

HL , V I DEO 

A ,  < HL >  

SPACE 

NZ , MESOFF 

HL , MESAGE 

I X ,  V I DEO 

( TEST > , A  

A ,  < HL >  

; I S MESSAGE PR I NTED ? 

; YES � TURN I T  OFF I I 

; NO � THEN PR I NT I T  I I  

7F3F FEOO 

7F4 1 2808 

7F43 DD7700 

7F46 23 

0 ; CHECK FOR END OF MESSAGE . 

Z , ENDMES 

< I X >  , A  

HL 

I X  7F47 DD23 

7F49 1 8F3 

7F4B AF 

LOOP ; KEEP ON PR I NT I NG 

ENDMES A 

7F4C F5 AF 

7F4D 1 8 1 9  

7F4F 2 1 B27F 
7F52 DD2 1 003C 

7F56 7E 

00890 

00900 

009 1 0  

00920 
00930 

MESOFF 

F I XCNT 

HL , CLEAR 

I X , V I DEO 

A, < HL >  

; F I X  COUNT AGA I N  

; W I PE OUT MESSAGE 

LOOP 1 

7F57 FEOO 

7F59 28FO 

7F5B DD7700 

7F5E 23 

00940 

00950 

00960 

00970 

00980 

00990 

0 1 000 

0 

Z , ENDMES 

< I X > , A  
HL 

; SAME AS BEFORE . 

7F5F DD23 

7F6 1 1 8F3 

7F63 F5 

7F64 AF 

0 1 0 1 0  RESCNT 

0 1 020 

0 1 030 

I X  

LOOP ! 

AF 

A 

7F65 32F57F 

7F68 2 1 5002 
7F6B 22F37F 

7F6E F 1  

. 0 1 040 F I X CNT 

LD 
I NC 

I NC 

JR 

PUSH 

X OR 

LD 

LD 

LD 

POP 

E X X  

RET 

< TEST > , A  

HL , DELAY 

< COUNT > , HL 

AF 

; GET DELAY . 

7F6F D9 

7F70 C9 

0 1 050 

0 1 060 

0 1 070 

0 1 080 

0 1 090 ; 
0 1 1 00 ; CHOOSE YOUR OWN MESSAGE HERE . 

0 1 1 1 0 ; N . B . F I RST CHARACTER MUST N 0 T BE A SPACE I I I 

0 1 1 20 ; 

0 1 1 30 MESAGE DEFM 

< == '  

' == >  SYSTEM 80 1 6  K I L I I 7F7 1 30 

R SYSTEM . 

7FB 1 00 

7FB2 20 

0 1 1 40 DEFB 

DEFM 

0 ; CONF I RM END OF MESSAGE . 

7FF2 00 
7FF3 0000 

7FF5 00 

7FF6 2 1 E303 

7FF9 22 1 640 

7FFC C3CC06 

40 1 5  

40 1 5  0 1 E57E 

7EE5 

0 1 1 50 CLEAR 

0 1 1 60 
0 1 f70 COUNT 

0 1 1 80 TEST 

0 1 1 90 ; 

; CLEAR W I TH 64 SPACES .  

DEFB 0 ; AS BEFORE . 

DEFW 0 

DEFB 0 

0 1 200 ; TH I S  SECT I ON RESETS KEYBOARD VECTOR . 
0 1 2 1 0  ; 

0 1 220 K I LL 

0 1 230 

0 1 240 

0 1 250 

LD 

LD 

J P  

HL , KBSCAN 

( f<BVEC > , HL 

BAS I C  

0 1 260 ; TH I S  SECT I ON RUNS THE PROGRAM B Y  I TSELF 

0 1 270 
0 1 280 ORB 40 1 5H 
0 1 290 LD BC , 7EE5H 

0 1 300 END ! N I T  ; I N I T  I S  A BACKUP ??? 

10 ' * * * *  FLASH RATE DR I VER FOR MESSAGE ROUT I NE * *  * *  

2 0  CLS 

30 PR I NT�448 , "  PRESENT FLASH RATE = " ; PEEK < 326 1 
7 > + < PEEK < 326 1 8 > * 256 ) 

40 PR I NT :: PR I NT 

50 I NPUT II ENTER NEW FLASH RATE II ; R 

60 I FR >32767THENR=32767 

70 I FR< OTHENR= 1 00 

80 POKE326 1 7 , RAND255 : POKE326 1 8 ,  < R I 256 > AND255 

90 60T0 1 0  

1 00 END 

COMPUTE 



1 0  , 
20 , 
30 , 
40 , 
50 , 
60 , 
70 , 
BO , 
90 , 
1 00 , 
1 1 0 CLS 

< C >  

* * *  

N .  J .  COLEMAN 
6 / 1 3  HOW I TT ST 
SOUTH YARRA CV I C  3 1 4 1  

SCREEN COPY UT I L I TY * * *  

1 20 POKE 1 6553 , 255 ' F I X  DATA BUG 
1 30 FOR X = 3 1 690 TO 3 1 740 
1 40 READ A 
1 50 POKE X , A  
1 60 NE X T  X 
1 70 ONERROR GOTO 1 75 : DEFUSR=3 1 690 : GOTO l BO 
1 ,r:: l w  

1 80 
POKE 1 6526 , 202 : POKE 1 6527 , 1 23 
X X =USR < N >  

1 90 
200 
2 1 0  
220 
230 

DATA 33 , 225 , 1 23 , 62 , 1 95 , 50 � 1 5 1 , 65 , 34 , 1 52 , 65 , 33 , 239 , 1 23 , 50 
DATA 1 54 , 65 , 34 , 1 55 , 65 , 1 95 , 204 , 6 , 229 , 33 , 0 , 60 , 1 7 , 253 , 1 23 , 1 , 0  
DATA 4 , 237 , 1 76 , 225 , 20 1 , 229 , 33 , 253 , 1 23 , 1 7 , 0 , 60 , 1 , 0 , 4 
DATA 237 , 1 76 , 225 , 20 1  
END 

Hex d ump of LONGVAR 

START = F400 END FF 1 4  ENTRY F9A4 

F400 : 
F4 1 0 : 
F420 : 
F430 : 
F44 0 :  
F450 : 
F460 : 
F470 : 
F4BO : 
F490 : 
F4AO : 
F4BO : 
f4CO : 
F4DO : 
F4EO : 
F4FO : 

2A F9 40 1 1  64 00 1 9  22 02 F3 23 36 FF 22 08 F3 
22 OA F3 2 1  76 F5 22 A3 F4 CD 89 F9 2 1  00 00 22 
OC F3 E1 C1 31 00 F3 C5 E5 AF 67 6F 39 2B 01 64 
00 54 50 1B ED BB AF 32 40 F3 21 7E B9 22 3C F7 
22 5B F7 C9 2A A4 40 2B 3E 81 32 3F 3C 2B 1 1  40 
F4 D5 07 DA 6C OE F5 3A 46 F3 B7 CC E4 F4 C1 78 
28 40 FE 2E CA 6C OE FE 26 CA 94 41 FE A3 CA F4 
FE FE 93 CA 07 1F FE 22 28 2B F E  88 CA 05 1 F  FE 
D6 28 2E B7 28 41 23 FE 9A CA 06 1E FE 99 CA 03 
1E FE 98 CA 00 1E FE 9B CA 09 1E 2B CD 3D 1 E  23 
DB 2B C 3  76 F5 01 22 00 07 BB CB 23 B9 CB 2B 1 8  
F 7  2 3  7 E  F E  C F  C O  0 1  D 4  C F  23 7 E  B 7  C B  BB 2 0  F9 
23 7E B9 20 FB 23 C9 23 22 04 F 3  7E 23 B6 28 68 
23 7E 32 06 F3 23 7E 32 07 F3 23 3A 3F 3C E E  03 
32 3F 3C C9 ED 5B 02 F3 E5 21 00 00 22 OC F3 1 3  
1 A  F E  F F  2 8  42 E D  5 3  0 0  F 3  0 6  0 0  E 1  E 5  1 A  B 7  22 

F500 : 
F5 1 0 :  
F520 : 
F530 � 
F540 : 
F550 : 
F560 : 
F570 : 
F580 : 
F590 : 
F5AO : 
F5BO : 
F5CO : 
F5DO ; 
F5EO : 
F5FO : 
F600 : 
F6 1 0 :  
F620 : 
F630 : 
F640 : 
F650 : 
F660 : 
F670 : 
F680 : 
F690 : 
F6AO : 
F6BO : 
F6CO : 
F6DO : 
F6EO : 
F6FO : 
F700 : 
F7 1 0 :  
F720 : 
F730 : 
F740 : 
F750 : 
F760 : 
F770 : 
F780 : 
F790 : 
F7AO : 
F7BO : 
F7CO : 
F7DO : 
F7EO : 
F7FO : 
FBOO : 
F8 1 0 :  
F 820 : 
F830 : 
F840 : 
F850 : 

OE F3 28 34 04 2B D7 1 A  BE 1 3  23 28 FO FE 26 30 
2 1  4F 2B 2B 07 28 OF C5 CD DB F5 C l  7E 20 1 3  C5 
CD F6 F5 C l  28 OC 22 OE F3 E 1  E5 CD 3A F5 05 B9 
28 06 CD 62 F5 1 8  B9 B7 E 1  C9 7E D6 41 2 1  0 1  4 1  
8 5  6 F  7 E  D5 1 1  5 9  F 5  D 5  1 6  2 5  D 6  0 2  C B  1 5  3 D  C8 
J 6 2 1  3D C8 1 6  23 D6 04 C9 7A D l  C9 ! A  B7 1 3  20 
FB C9 CD 5C F5 1A 4F 1 3  1 A  47 1 3  1 3  1 3  1 3  2A OC 
F3 09 22 OC F3 C9 CD E4 F4 CC CD F5 22 00 F3 20 
1 3  CC 90 F5 C4 A8 F5 CD OD F6 C9 3A 44 F3 3C C9 
2A OE F3 C9 CD BB F5 20 E8 2B D7 CD DB F5 20 FA 
CD E4 F5 C9 7E 1 2  13 23 CD 36 F6 2B D7 CD DB F5 
20 F2 CD E4 F5 F5 CD BE F6 EB F1 77 23 AF 77 23 
36 0 1  23 06 04 77 23 10 FC 3D 77 EB C9 1 3  EB 4E 
23 46 03 70 2B 71 EB C9 38 07 CD 3D 1E 30 02 1 8  
0 1  F 6  AF C9 7E C D  F6 F 5  20 0 3  7E 2 3  C 9  E 5  2A 00 
F 3  CD 3A F5 E1 C9 05 0 1  59 F5 C5 16 02 FE 25 CB 
14 FE 24 C8 14 FE 21 CB 16 08 FE 23 C9 E5 D5 CD 

A7 F6 D1 E1 DO E5 D5 2A 08 F3 E B  2A OC F 3  29 1 9  
23 EB 2A OA F3 44 4D 03 03 CD B4 F6 2A 06 F3 EB 
73 23 72 D1 E1 C9 E5 D5 CD 44 F 6  D1 44 4D 03 CD 
B4 F6 E1 C9 2A OA F3 CD AO F6 30 OD 23 22 OA F3 
E5 2A OB F3 CD 61 F6 E 1  C9 2A 08 F3 CD AO F6 30 
05 23 22 08 F3 C9 21 6F F6 CD 75 2B C3 CC 06 50 
52 4F 47 52 41 40 20 54 4F 4F 20 4C 4F 4E 47 20 
54 4F 4F 20 48 4 1  4E 44 4C 45 20 2D 20 50 52 4F 
47 52 41 4D 20 55 4E 43 48 41 4E 47 45 44 O D  00 
1 1  9C F2 E5 DF E 1  C9 2A OA F3 CD AO F6 DO 23 23 
22 OA F3 C9 DF CB 7E 02 DF CB 2B OB 18 F B  E5 D5 
06 06 CD 44 F6 10 FB 01 44 4D 03 03 03 03 03 C3 
3E F6 2 1  00 00 22 OC F3 E5 2A 02 F3 23 7E FE FF 
28 25 22 00 F3 EB CD 62 F5 EB 22 1 2  F3 C5 D 1  E 1  
E 5  D F  30 OE E 1  D5 2A O C  F 3  22 42 F 3  2A 0 0  F3 22 
1 0  F3 2A 12 F3 1 8  D6 E1 C9 2 1  14 F3 54 50 1 3 0 1  

2 8  00 3 6  00 E D  B O  C 9  CD D 2  F 6  7 C  B5 22 3E F 3  C9 
ED 5B 10 F3 CD 5C F5 13 12 1B 12 CD BB F5 CA 50 
FE 1 B  1 B  D5 1A CD F6 F5 4F 21 0 1  41 7E B9 CC 7A 
F 7  CA C5 F7 2C 70 FE 1 B  20 F2 2E 01 7E B9 C C  87 
F7 28 79 2C 70 FE 1 B  2 0  F3 2E 0 1  7E B9 C4 BB F7 
20 71 2C 7D FE 1B 20 F3 2E 01 7E B9 C4 B1 F7 20 
6A 2C 70 FE 1 B  20 F3 C3 07 FB 1 1  1 4  F3 83 5F 1 A  
95 3 0  2 C  70 1 2  AF C9 1 1  1 F  F 3  83 5F 1 A  9 5  3 0  I F  
1 3  1 3  1 3  1 A  3 C  F E  3 0  38 F B  F E  5 B  2 8  OA F E  3A 20 
02 3E 41 12 47 AF C9 3E 2F 1 2  1 B  1 B  1B 7D 1 2  B4 
C9 1 1  2B F3 CD SA F7 20 EC 1 8  F4 1 1  17 F3 CD 70 
F7 20 E2 18 EA 70 C6 40 4F AF 1 8  15 70 C6 40 4F 
B7 18 OE 70 C6 40 4F AF 37 18 06 70 C6 40 4F B7 
37 1 1  50 F3 79 1 2  E l  D5 28 03 78 13 1 2  38 06 3A 
40 F3 B7 28 03 7E 1 3  1 2  AF 1 3  1 2  EB E1 0 1  03 00 
13 13 13 13 ED BO C9 21 10 FB CD 75 2B C3 CC 06 

52 55 4 E  20 4F 55 54 20 4F 46 20 55 53 41 42 4C 
45 20 56 4 1  52 49 41 42 4C 45 53 0 0  CD 0 9  F7 CD 
1 7  F7 CA 36 FD CD 20 F7 CD 41 FB CD 86 FB C3 2F 
FB 21 65 FB CD 75 2B 2A 10 F3 C D  7E 2B 2A A7 40 
CD 75 2B 3A 45 F3 B7 CO 21 70 FB CD 75 2B 2 1  50 

< 0 rc:: 
3: I"T'1 
w 
z 
0 

w 
-
., I"T'1 
o;, 
:::0 c:: 
> 
:::0 
-< 

..... 
� 
co N 

3: ....... 
("') 
:::0 0 I 
co 0 

"'0 
61 I"T'1 
w ..... 



F860 : 
F870 : 
FBBO : 
F890 : 
FBAO : 
FBBO : 
FBCO : 
FBDO : 
FBEO : 
FBFO : 
F900 : 
F9 1 0 :  
F920 : 
F930 : 
F940 : 
F950 : 
F960 : 
F970 : 
F980 : 
F990 : 
F9AO : 
F9BO : 
F9CO : 
F9DO : 
F9EO : 
F9FO : 
FAOO : 
FA 1 0 :  
FA20 : 
FA30 : 
FA40 : 
FA50 : 
FA60 : 
FA70 : 
FABO : 
FA90 : 
FAAO : 
FABO : 
FACO : 
FADO : 
FAEO : 
FAFO : 
FBO O : 
FB 1 0 :  
FB20 : 
FB30 : 
FB40 : 
FB50 : 
FB60 : 
FB7 0 :  
FBBO : 
FB90 : 
FBAO : 
FBBO : 

F3 CD 75 2B C9 OD 56 4 1  52 49 4 1  42 4C 45 20 00 
20 52 45 4E 4 1  40 45 44 20 54 4F 20 00 20 49 4E 
20 4C 49 4E 45 00 2 1  70 FB CD 75 2B 2A 3E F3 E5 
2A 42 F3 29 EB 2A 08 F3 1 9  1 8  1 C  E5 56 2B 5E 2B 
E5 CD C5 FB EB CD AF OF 2A OA F3 23 EB C 1  E1 C5 
C D  BD FB E1 01 1 B  05 7A B3 20 EO 01 C9 23 03 7E 
02 DF CB 1 8  FB 3A 9C 40 B7 20 1 5  CD 5F FE CD 48 
03 E6 07 2F 3C C6 08 47 3E 20 C D  2A 03 1 0  FB C9 
3A 9B 40 FE 78 FA 01 FB 3E OD C3 2A 03 2 1  F6 F8 
22 A3 F4 C3 44 F4 CD E4 F4 C2 99 F5 13 13 13 05 
0 1  FF 04 1A OC 13 B7 28 02 10 F8 E5 06 0 0  C5 09 
ED 5B OE F3 AF ED 52 CD 25 F9 C 1  E 1  0 1  4 1  1A 77 
13 23 1 0  FA C9 44 40 78 B7 FA 72 F9 2A F9 40 09 

E D  5B 0 2  F3 DF 38 23 21 40 F9 CD 75 2B C3 CC 06 
OD 45 52 52 4F 52 2E 20 50 52 4F 47 52 4 1  40 20 
44 45 53 54 52 4F 59 4 5  44 00 E D  5B F9 40 22 F9 
40 ED 4B OE F3 1A 77 7B B9 20 03 7A BB C8 2B 1 B  
1 8  F3 2 A  O E  F 3  54 5 0  0 9  4 4  4 0  C 3  E

.
5 2 B  0 5  0 0  OE 

07 F3 10 DD E6 E5 E9 E4 00 3A 04 38 B7 C8 E5 05 
C5 21 70 F9 C6 2C 57 1E 00 06 O C  1A 86 12 10 FB 
C1 01 E1 C9 CD C9 01 21 OA FE CD 75 2B 21 AD F9 
E5 21 CB FA CD 7 5  2B C D  00 F4 CD 3F FE F E  43 28 
1 1  FE 53 28 28 FE 58 28 3 1  FE 42 CO CD FE 20 C3 
7A 2C C D  86 FC C D  6F FE C D  FB F C  AF 32 44 F3 CD 
44 F4 AF 32 45 F3 CD 2C F8 CD ED F8 C9 CD BA FC 
CD 6F F E  C D  24 FD 3E F F  1 8  E2 CD OF FA CD 6F FE 
CD 24 F D  CD 44 F4 3E FF 32 45 F3 CD 2C F8 C9 2 1  
2A FA C D  7 5  2 B  C D  3F F E  06 5A 32 44 F3 3 C  C 2  86 
FC 21 83 FA C D  75 2B C3 8C FC OD OD 50 52 45 53 
53 20 22 59 22 20 49 46 2 0  59 4 F  55 20 5 7  49 53 
48 20 54 4F 20 43 52 4F 53 53 52 45 46 20 53 50 
45 43 49 46 49 45 44 2 0  56 4 1  52 49 4 1  4 2  4C 45 
53 2C 20 45 4C 53 45 20 20 20 20 20 20 2 0  50 52 
45 53 53 20 41 4E 59 20 4F 54 48 4 5  52 2 0  4B 45 
59 OD 00 OD 45 4E 54 45 52 2 0  56 41 52 49 41 42 
4 C  45 53 20 59 4F 55 20 57 49 53 48 20 54 4F 20 
52 45 46 45 52 45 4E 43 45 2E 20 54 48 45 20 54 
59 50 45 20 42 59 54 45 20 4D 55 53 54 20 42 , 45 
20 20 20 20 47 49 56 45 4E OD 00 OD 42 2E 2E 2E 
52 45 54 55 52 4E 20 54 4F 20 42 4 1  53 49 43 OD 
43 2E 2E 2E 43 4F 40 50 4C 45 54 45 20 52 45 4E 
41 40 4 5  20 4F 46 20 56 41 52 49 41 42 4C 45 53 
OD 53 2E 2E 2E 53 50 45 43 49 46 49 45 44 20 56 
4 1  52 49 4 1  42 4 C  45 20 52 45 4 E  4 1  40 49 4E 47 
OD 58 2E 2E 2E 43 52 4F 53 53 20 52 45 46 45 52 
45 4E 43 45 20 4F 4E 4C 59 OD 00 OD 45 4E 54 45 
52 20 56 41 52 49 41 42 4C 45 20 4E 4 1  40 45 53 
20 59 4F 55 20 57 49 53 48 20 54 4F 20 44 45 43 
4C 41 52 45 2C 20 49 2E 45 2E 2 0  41 4C 4C 20 4E 
41 40 45 53 20 54 48 41 54 20 20 20 49 4 E  43 4 C  
55 44 45 20 5 2  45 53 45 52 56 45 44 20 57 4F 5 2  
44 5 3  2E 2 0  54 48 45 ° 20 54 59 50 45 20 42 59 54 
45 20 40 55 53 54 20 42 45 20 49 4E 43 4 C  55 44 
45 44 2E OD 00 50 52 45 53 53 2 0  45 4E 54 45 52 

FBCO : 
FBDO : 
FBEO : 
FBFO : 
FCOO : 
FC 1 0 :  
FC20 : 
FC30 : 
FC40 : 
FC50 : 
FC60 : 
FC70 : 
FCBO : 
FC90 : 
FCAO : 
FCBO : 
FCCO : 
FCDO : 
FCEO : 
FCFO : 
FDOO : 
FD 1 0 :  
FD20 : 
FD30 : 
FD40 : 
FD50 : 
FD60 : 
FD70 : 
FD80 : 
FD90 : 
FDAO : 
FDBO : 
FDCO : 
FDDO : 
FDEO : 
FDFO : 
FEOO : 
FE 1 0 :  
FE20 : 
FE30 : 
FE40 : 
FE50 : 
FE60 : 
FE70 : 
FEBO : 
FE90 : 
FEAO : 
FEBO : 
FECO : 
FEDO : 
FEEO : 
FEFO : 
FFQO :  
FF 1 0 :  

2 0  4 1  46 54 45 52 2 0  45 4 1  43 48 20 4F 4 E  45 OD 
45 4E 54 45 52 20 22 2A 22 20 54 4F 20 54 45 52 
4D 49 4E 4 1  54 45 OD 00 O D  OD 45 4E 54 45 52 20 
56 4 1  52 49 4 1  42 4C 45 20 4E 4 1  4D 45 53 20 54 
48 4 1  54 20 59 4F 55 20 57 49 53 48 20 54 4F 20 
41 4C 54 45 52 2C 20 55 53 49 4E 47 20 54 48 45 
20 46 4F 52 4D 20 20 20 20 20 20 56 54 3D 4E 28 
54 29 2C 70 57 48 45 52 45 20 56 28 2E 2E 2E 56 
29 20 49 53 20 5 4  48 45 20 4F 4C 44 20 4E 41 4D 
45 2C 20 54 20 49 53 20 54 48 45 20 54 59 50 45 
20 42 59 54 45 20 41 4E 44 20 4E 28 2E 2E 2E 4E 
29 20 49 53 20 54 48 45 20 4E 4 5  57 20 4E 41 4 D  
45 2E 00 E 1  1 8  34 2 1  3B F8 CD 75 28 2 1  B 5  F8 C D  
75 28 CD 59 FE D7 FE 2 A  C8 CD CO 1 8  2 3  CD A2 FC 
18 FO AF 32 Cl F5 CD E4 F4 22 00 F3 CC 90 F5 C8 

C4 E7 FE 3E 0 1  32 C 1  F5 B7 C9 2 1  E8 F8 CD 75 2 8  
2 1  85 FB CD 7 5  2B CD 59 FE D7 FE 2 A  C 8  CD CO 1 8  
E5 D 7  28 AF FE D5 20 F9 36 0 0  E3 23 CD A2 F C  E 1  
C8 1 B  1 8  1 8  23 C D  E D  F C  C 4  F8 FC 1 8  D9 06 03 7E 
1 2  B7 C8 13 23 10 F 8  AF 1 2  3D C9 21 B5 FD CD 75 
28 CD 3F FE FE 54 20 01 F6 AF 32 40 F3 21 78 FD 
CD 75 2B CD 3F FE FE 53 28 OA 2 1  18 OE 22 3C F7 
25 22 5B F7 21 3C FD CD 75 2 8  CD 3F FE FE 56 C8 
3E 0 1  32 9C 40 C9 CD FE 20 C3 69 2 1  OD OD 50 52 
45 53 53 20 22 56 22 20 54 4F 20 53 45 54 20 56 
49 4 4  45 4F 20 4F 55 54 50 55 54 2C 20 4 1  4E 59 
20 4F 54 48 45 52 20 4B 45 59 20 46 4F 52 20 50 
52 49 4E 54 45 52 OD 00 OD 50 52 45 53 53 20 22 
53 22 20 54 4F 20 4 1  4C 4C 4F 57 20 53 49 4E 47 
4C 45 20 4C 45 54 54 45 52 20 4E 41 4D 45 53 2C 
20 45 4C 53 45 20 41 4E 59 20 4F 54 48 45 52 20 
4B 45 59 O D  00 OD 50 52 45 53 53 20 22 54 22 20 
54 4F 20 53 45 54 20 41 4C 4C 20 56 41 52 49 4 1  
4 2  4 C  4 5  53 20 57 4 9  54 4 8  20 54 59 50 45 2 0  44 
45 43 4C 41 52 41 54 49 4F 4E 2 0  46 4C 4 1  47 OD 
45 4C 53 45 20 50 52 45 53 53 20 41 4E 59 20 4F 
54 48 45 52 20 4B 45 59 OD 00 OD OD OD OD 56 4 1  
5 2  4 9  4 1  4 2  4 C  4 5  2 0  5 2  4 5  4 E  4 1  4 D  4 9  4 E  4 7  20 
50 52 50 4F 47 52 4 1  4D OD OD 52 2E 54 2E 20 57 
4F 5 2  4C 45 59 2C 20 31 39 38 31 OD OD OD 00 3E 
3F CD 2A 03 3E 20 CD 2A 03 CD 49 00 CD 2A 03 C9 
13 13 21 50 F3 EB C3 E D  FC 2A A7 40 C3 B3 1B CD 

5B 03 B7 CB 47 C D  5B 03 B7 28 FA B8 28 F7 C9 2 1  
7 E  F E  C D  7 5  2B C D  3 F  F E  0 6  5 9  3 2  4 6  F3 C 9  O D  50 
52 45 53 53 20 22 59 22 20 49 46 20 59 4F 55 20 
53 50 45 43 49 46 49 45 4 4  20 4 1  4E 59 20 56 4 1  
5 2  4 9  4 1  42 4C 4 5  5 3  2 0  53 54 4 1  52 54 4 9  4E 47 
20 57 49 54 48 20 20 20 20 20 20 20 20 20 20 52 
45 53 45 52 56 45 44 20 57 4F 52 44 53 2C 20 45 
4C 53 45 20 41 4 E  59 20 4F 54 48 45 52 20 4B 45 
59 OD 00 7E 12 1 3  23 CD 36 F6 7E B7 20 F5 28 1 8  
7 E  C 3  B5 F 5  D7 C D  6C O E  2B D7 F E  2C CO D7 CD 6C 
OE 2B 07 FE 41 C O  23 7E F E  53 CO D7 CD 3D 1E DB 
CD A2 F4 1 8  E3 
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1 0  ' " THE M I ND READER " < C >  COPYR I GHT 1 98 0  BY PETER J .  SM I TH 
C / - P . O .  BOX 1 45 .  PENR I TH N . S . W . 2750 

20 CLS : PR I NTTAB < 20 > " T  H E  M I N D R E A D E  R " : PR I NTTAB < 20 > STR 
I NG$ ( 28 . 1 29 >  
30 PR I NT : PR I NTTAB < 3 1 > " B Y " : PR I NT : PR I NTTAB < 23 > " P  E T E R S M I T  

H "  
40 PR I NT : PR I NT " CHOOSE A L I ST 1 ,  2 ,  3 ,  4 ,  5 ,  6 "  
5 0  PR I NT : PR I NT " TH I NI< O F  A NUMBER FROM 1 T O  63 

- DO NOT TELL ME WHAT IT IS - " : PR I NT 
" MEMOR I Z E THE NUMBER AND ANSWER THE QUEST I ONS BY PRESS I NG 
< y > OR < N > � ! II 

60 PR I NT : PR I NT " NOW WH I CH L I ST WOULD YOU PREFER ? "  
7 0  AS= I NI<EYS : I FA$= " " THEN70 ELSEA=VAL < As >  
80 I F  A< 1 0RA >6 60T070 
90 CLS : Y= 1 : N=2 
1 00 ON A 60TO 1 1 0 , 2 1 0  , 3 1 0  , 4 1 0  , 5 1 0  , 6 1 0  
1 1 0 60SUB 950 : 60SUB 1 560 
1 20 PR I NTTAB < 23 ) " L I ST NO . 1 "  
1 30 60SUB 1 550 
1 40 BS= I NI<EYS : I FBS= " " THEN 1 40 
1 50 I F  B$= " Y "  THEN 1 80 
1 60 U=O 
1 70 60TO 1 90 
1 80 U= 1 
1 90 CLS 
200 I F  A=2 THEN 720 
2 1 0  60SUB 1 050 : 60SUB 1 560 
220 PR I NTTAB < 23 ) " L I ST NO . 2 "  
230 60SUB 1 550 
240 CS= I NI<EYS : I FCS= " " THEN240 
250 I F  CS= " Y "  THEN 280 
260 V=O 
270 6010 290 
280 V=2 
290 CLS 
300 I F  A= 3 THEN 720 
3 1 0  60SUB 1 1 50 : 60SUB 1 560 
320 PR I NTTAB < 23 ) " L I ST NO . 3 "  
330 60SUB 1 550 
340 DS= I NI<EYS : I FD$= " " THEN340 
350 I F  DS= " Y "  THEN 380 
360 W=O 
370 60TO 390 
380 W=4 
390 CLS 
400 I F  A=4 THEN 720 
4 1 0  60SUB 1 250 : GOSUB 1 560 
420 PR I NTTAB < 23 ) " L I ST NO . 4 "  
430 60SUB 1 550 
440 ES= I NKEY$ : I FES= " " THEN440 
450 IF E$= " Y "  THEN 480 
460 X =O 
470 60TO 490 
480 X =8 
490 CLS 

500 I F  A= 5 THEN 720 
5 1 0  60SUB 1 350 : 60SUB 1 560 
520 PR I NTTAB < 23 > " L I ST NO . 5 "  
530 GOSUB 1 550 
540 F$= I NI<EY$ : I FFS= " " THEN540 
550 IF FS= " Y "  THEN 580 
560 T=O 
570 GOTO 590 
580 T= 1 6  
590 CLS 
600 I F  A = 6 THEN 720 
6 1 0  GOSUB 1 450 : 60SUB 1 560 
620 PR I NTTAB < 23 > " L I ST NO . 6 "  
630 60SUB 1 550 
640 H$= I NI<EYS : I FHS= " 11 THEN640 
650 · I F  HS= " Y 11 THEN 680 
660 Z =O 
670 GOTO 690 
680 Z =32 
690 CLS 
700 I F  A = 1 THEN 720 
7 1 0  I F  A > 1  THEN 1 1 0 
720 PR I NT@460 , " LOOI< AT ME CLOSELY WH I LE I READ YOUR M I ND ! � � " 
730 FOR Q= 1 TO 1 000 : NE X T : CLS 
740 M=U+V+W+X+T+Z 
750 PR I NT@463 , TAB < 1 3 >  11 I HAVE I T ! ! ! THE NUMBER YOU SELECTED WAS 

760 PR I NT : FORT= 1 T0 1 000 : NE X T  
7 7 0  PR I NT II " M  
780 PR I NT 
790 PR I NT TAB < 20 > " TELL ME , WAS I CORRECT ? "  
BOO J$= I NKEY$ : I FJ $= " " THEN800 
8 1 0  I F  J $= " N "  THEN 880 
820 PR I NT@O , TAB < 1 9 > " I  TOLD YOU I CAN READ M I NDS ! ! � �� 
830 PR I NT 
840 PR I NT " WOULD YOU L I KE TO HAVE ANOTHER TRY ? " ; 
850 K$= I NKEY$ : I FK$= " " THEN850 
860 I F  K$= " Y "  THEN 20 
870 END 
880 CLS 
890 PR I NT@463 , " WHAT ! ! I MPOSS I BLE . I DO N-0-T MAKE M I STAKES . 
900 PR I NT 
9 1 0  PR I NT " YOU MADE AN ERROR . LET ' S  TRY AGA I N ! ! "  
920 FOR X = 1 T02000 : NE X T : CLS 
930 60TO 20 
940 END 
950 PR I NTG>448 , " "  
960 PR I NT " 1 
970 PR I NT 
980 PR I NT " 1 7  
990 PR I NT 
1 000 PR I NT " 33 
1 0 1 0  PR I NT 
1 020 PR I NT " 49 
1 030 RETURN 

3 " , " 5  

1 9 " , " 2 1  

35 " , " 37 

5 1 " , " 33 

7 " , " 9  1 1 " . " 1 3 

23 " , " 25 2 7 " , " 29 

39 " , " 4 1  43 " , " 45 

55 " , " 57 59 " , " 6 1  

1 5 "  

3 1 " 

47 " 

63 " 
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1 040 END 
1 050 PR I NT@448 , " "  
1 060 PR I NT " 2  3 " , " 6  
1 070 PR I NT 
1 080 PR I NT " 1 8  1 9 " , " 22 
1 090 PR I NT 
1 1 00 PR I NT " 34 35 " , " 38 
1 1 1 0 PR I NT 
1 1 20 PR I NT " 50 51 II ' " 54 
1 1 30 RETURN 
1 1 40 END 
1 1 50 PR I NTji)448 , " "  
1 1 60 PR I NT " 4  5 " , " 6  
1 1 70 PR I NT 
1 1 80 PR I NT " 20 2 1 " , " 22 
1 1 90 PR I NT 
1 200 PR I NT " 36 
1 2 1 0  PR I NT 
1 220 PR I NT " 52 
1 230 RETURN 
1 240 END 
1 250 PR I NT@448 , " "  

37 " , " 38 

53 " , " 54 

1 260 PR I NT " 8  9 " , " 1 0 
1 270 PR I NT 
1 280 PR I NT " 24 25 " , " 26 
1 290 PR I NT 
1 300 PR I NT " 40 4 1 " , " 42 
1 3 1 0  PR I NT 
1 320 PR I NT " 56 57 " , " 58 
1 330 RETURN 
1 340 END 
1 350 PR I NT@448 , " "  
1 360 PR I NT " 1 6  1 7 " , " 1 8 
1 370 PR I NT 
1 380 PR I NT " 24 25 " , " 26 
1 390 PR I NT 
1 400 PR I NT " 48 49 " , " 50 
1 4 1 0  PR I NT 
1 420 PR I NT " 56 57 " , " 58 
1 430 RETURN 
1 440 END 
1 450 PR I NT@448 , " "  
1 460 PR I NT " 32 33 " , " 34 
1 470 PR I NT 
1 480 PR I NT " 40 4 1 " , " 42 
1 490 PR I NT 
1 500 PR I NT " 48 49 " , " 50 
1 5 1 0  PR I NT 
1 520 PR I NT " 56 57 " , " 58 
1 530 RETURN 
1 540 END 

7 " , " 1 0 1 1 " , " 1 4  1 5 "  

23 " , " 26 27 " , " 30 3 1 11 

39 " , " 42 4 3 " , " 46 47 " 

55" , " 58 59 " , " 62 63"  

7 " , " 1 2 1 3 " , " 1 4 1 5 "  

23 " , " 28 2 9 " , " 30 3 1  II 

39 " , " 44 45 " ,  " 46 47 " 

55 " , " 60 6 1 " , " 62 63 " 

1 1 " , " 1 2 1 3 " , " 1 4 1 5 "  

2 7 " , " 28 29 " '  " 30 3 1 " 

4 3 " , " 44 4 5 " ' " 46 47 " 

59 " , " 60 6 1 " , " 62 63 " 

1 9 " , " 20 2 1 " , " 22 23 " 

27 " , " 28 29 " , " 30 3 1 " 

5 1 " , " 52 53 " ' " 54 55" 

59 " , " 60 6 1 " , " 62 63 " 

35 " , " 36 37 " , " 38 39 " 

43 " , " 44 45 " , " 46 47 " 

5 1 " , " 52 53 " ' "54 55 " 

59" , " 60 6 1 " , " 62 63 " 

1 550 PR I NT@395 , " I S THE NUMBER YOU SELECTED L I STED HERE ? " ; : RETUR 
N 
1 560 PR I NT@O , TAB C 1 5 > " T  H E  M I N D R E A D E R  
5 > STR I NG$ ( 28 , 1 29 > : RETURN 

" : PR I NTTAB < l  

1 0  REM * COPYR I GHT BY DAV I D  WEAVER 
20 REM * 1 1  P I NE GROVE SALE V I CTOR I A  3850 05 1 4450 1 9  
30 REM * 0 3  APR I L  1 98 1  
4 0  REM i PROGRAM T O  COMPUTE NET I NCOME AND TAX PAYABLE 
50 D I M  LL < 4 > , TD < 4 > , TC < 4 >  
60 A$= " $$####### . ## 
70 CLS 
80 PR I NT @ 1 5 , " PERSONAL I NCOME AND TAX PAYABLE " ;  
90 REM i COMPUTES NET I NCOME 
1 00 PR I NT : PR I NT : I NPUT " WHAT IS YOUR GROSS I NCOME FROM GROUP CERT I 
F I CATE " ; GC 
1 1 0 PR I NT : I NPUT " ANY OTHER I NCOME ? 

" ; O I 
1 20 PR I NT : PR I NT " YOUR T OTAL I NCOME I S  

" ; US I NG A$ ; GC+O I 
1 30 PR I NT : I NPUT " WHAT ARE YOUR TOTAL DEDUCT I ONS 

" ; DD 
1 40 T I  = < GC+O I > -DD 
1 50 PR I NT : PR I NT " YOUR NET TAX ABLE I NCOME I S  

" ; US I NG A$ ; T I 
1 60 PR I NT : I NPUT " WHAT I S  THE TAX PA I D  FROM YOUR GROUP CERT I F I CATE 

" ; TP 
1 ·70 REM i PROGRAM TO F I ND TAX PAYABLE ON NET I NCOME 
1 80 REM i LL STORES LOWER L I M I T  OF TAX SCALE * TD STORES TAX 

DOLLAR ON LOWER L I M I T  
1 90 REM * T C  STORES CENTS I N  THE DOLLAR ON NET I NCOME OVER THE 

LOWER L I M I T  
200 REM * I NPUTS TAX SCALES 
2 1 0  FOR J = i  TO 4 
220 READ LL < J > , TD < J > , TC C J >  
230 NE X T  J 
240 RESTORE 
250 REM i SEARCH FOR F I RST VALUE I N  L I ST LL WH I CH E XCEEDS T I  
260 FOR J = l T O  4 
270 I F  LL C J )  >= T I  THENGOT03 1 0  
280 NEXT J 
290 LET J = 5 
300 REM * PR I NT OUT I NCOME TAX PAYABLE ON NET I NCOME T I  
3 1 0  I T = T D C J - 1 > +TC < J - 1 ) i C T I -LL < J - 1 > >  
320 PR I NT : PR I NT " I NCOME TAX PAYABLE 

" ; US I NG A$ ; I T  
330 I F  I T  > T P  THENGOT0370 
340 REM * PR I NTS OUT WHO OWES WHO 
350 PR I NT : PR I NT " THE TAX DEPARTMENT < * OWES YOU i > 

" ; US I NG A$ ; I NT C < < TP- I T > + . 005 > * 1 00 ) / 1 00 
360 GOT0380 
370 PR I NT : PR I NT " <  i YOU OWE i > THE TAX DEPARTMENT 

" ; US I NG A$ ; I NT < < < I T-TP > + . 005 > * 1 00 ) / 1 00 
380 I NPUT " DO YOU WANT TO CONT I NUE " ; Z $ 
390 I F  LEFT$ C Z $ ,  1 >  = " Y "  GOT070 ELSECLS : END 
400 REM * I F  TAX SCALES CHANGE ALTER VALUES IN DATA L I NES 
410 DATA 1 , 0 , 0  
420 DATA 404 1 , 0 , 0 . 32 
430 DATA 1 7239 , 4223 . 36 , 00 . 46 
440 DATA 34478 , 1 2 1 53 . 3 , 0 . 60 
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***** NEXT t-10NTH I s  I SSUE ***** 

Next month ' s  i ssue wi l l  contai n at l east the fol l owi ng programs pl u s  the usual  features and 
arti c l es .  

** LEMN I SCATES L I I /4K ** 

Thi s program i s  for al l those peopl e who 
hate typ i ng i n  l ong program l i st i ngs . 
Lemni scates has one ( 1 } 1 i ne,  yes that ' s  
al l .  The author wanted to see just how 
much cou 1 d be done i n  one 1 i ne of program . 
If you know what Lemni scates are , you wi 1 1  
have an i dea j ust how much thi s one l i ne 
program does . I f  you don ' t  know . . . . . . .  1 ook 
i t  up  before the next i ssue ! ! !  

** WHEEL  LOADER PRODUCTI ON L I /4K ** 

Thi s program i s  des i gned to cal cul ate wheel 
l oader producti on i n  tons per hour . I t  
can be used for al l s i zes of l oaders i n  
al l types of cond i t i ons . I f  you are i n  
the earthmovi ng or mi n i ng busi ness , thi s 
shou l d  be very u seful . 

** RESTORE L I I / l 6K ** 

On some personal computers ,  the EX I DY SORCERER 
to n ame one , i t  i s  poss i b l e  to i nc l ude 
i n  the program a statement such as  RESTORE 
300 . Thi s then sets the d ata poi nter to 
1 ook at l i ne 300 when the program encounters 
a READ statement i nstead of havi ng to read 
i n  a 1 1  the d ata i n  the program - a great 
t i me saver . Next month you too wi l l  have 
thi s functi on on your computer . 

** AL I EN I NVAS I ON L I I / 1 6K ** 

I n  thi s g ame you h ave to fi ght off the 
i nvadi ng a l i ens . If  you l et fi ve of them 
1 and the game moves on i nto a second secti on 
whi ch i s  even harder , wi th l ots of al i ens 
al l f i ghti ng bac k . 

WANTED - ARTI CLES AND PROGRAMS FOR THE TRS-80 COLOUR COMPUTER AND THE H I TACH I  PEACH . 

Starti ng wi th Vol . 3 I ssue No . 5 ,  MI CR0-80 wi l l  be s upport i ng the TRS-80 Col our Computer 
and the H i tachi Peac h . Both these computers h ave a 6809 mi cro-processor and use 
s i mi l ar Mi crosoft BAS I C  i nterpreters . We requi re art i c l es and programs whi ch  wi l l  
be of i nterest to the users of these computers ,  for publ i cati on . One good source 
of program i deas i s  past i ss ues of MICR0-80 . Why not wri te programs s i mi l ar to 
some of those we h ave pub 1 i shed for the Mode 1 s 1 and 3 wi th the added features of 
sound and co 1 our . N atural l y ,  we wi 1 1  pay a publ i c ati on fee to each author . So , 
don ' t  del ay ,  use the coupon bel ow to send i n  your contri buti on .  
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***** CASSETTE/DISK EDITION I NDEX ***** 

The cassette edi t i on of MICR0-80 contai ns  al l the software l i sted each month , on cassette . 
A 1 1  cas sette 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 si de 2 .  Level I programs are not 
compat i b l e  wi t h  the System 80 . Al l programs are recorded twi ce i n  successi on . Note , System 
80 computers h ave h ad di fferent tape-counters fi tted at di fferent t i mes . The approxi mate start 
posi t i ons  shown are correct for the very early System 80 wi t hout the vol ume control or l evel 
meter . They are probab l y  i ncorrect for 1 ater mac h i nes . The rates for a cas sette subscri pti on 
are pri nted on the i nsi de front cover of each  i ssue of the magazi ne .  

The di sk  edi t i on contai n s  al l those programs wh i ch can be executed from di sk , i nc l udi ng Level 
I programs . Leve 1 I di sk  programs are saved i n  the NEWDOS format . Users requi re the Level 
I /CMD uti l i ty suppl i ed wi t h  NDWOS + or NEWDOS 80 versi on 1 . 0 to run them .  

S I DE 1 

LONGVAR 

LONGVAR 

FLASH I NG MESSAGE 

FLASH I NG MESSAGE 

FLASH I NG MESSAGE 

S I DE 2 

I NCOME TAX 

MIND READER 

VDU SAVE 

LONGVAR 

)> z 
0 )> 
0 !5: 
:0 m 
m 
(/) 
(/) 

"iJ 
0 
U'J 
r+ n 0 0. 
CD 
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TYPE 

SYSTH1 

EDTASM 

SYSTEM 

EDTASM 

L2/l 6K 

L2/4K 

L2/4K 
I I  

L2/1 6K 

EDTASM 

D 
() 
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I .  D .  D I SK F I LESPEC 

LONGVR LONGVAR/Ct�D 

LONGVR LONGVAR/EDT 

ME SAGE �1ESSAGE/CMD 

ME SAGE MESSAGE/EDT 

M HESSAGE/BAS 

T TAX/BAS 

M tU NDREAD/BAS 
II 

v VDUSAVE/BAS 

LONGVAR LONGVAR/EDT 

I 
I I 

I 
I I I 

I 

I 

APPROX . START POS I T I ON 
CTR-41 CTR-80 SYSTEt1-80 

1 5  1 0  1 1  
46 3 1  33  
74 50 52 

240 1 62 1 70 
246 1 66 1 74 
252 1 70 1 78 
275 1 86 1 95 
300 202 2 1 1 
305 206 21 6 

1 5  1 0  1 1  
36 24 25 

55 37 39 
92 62 65  

1 26 85 89 
1 33 90 94 

1 40 95 1 00 
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I 

TO 

SU BSC RI B E RS O F  

' 
II 

Ill 
I 

F OR TH E F I R ST T I M E  I N  A U ST RA L I A !  

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

H ARDWA R E  A N D S O FTW A R E A T  

GREAT DISC UNT PRICES ! ! ! 
H OW TO O R D E R  -

1 .  SE L E CT I TEMS F ROM 1 98 0  TA N DY C A TA LO G U E  

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

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

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

W E  W I L L -

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

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

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

Y OU I N FORMED O F  CU R R E N T  S PE C I A L S  ! 

* subject to avai labi l i ty 

T!\NP.Y 
DEALER 

- ' 
to CONQU EST E LECTRONICS Pty . Ltd. 
212 Katoomba St. KA TOOMBA 2780 
Pl ease supply -

..QIY . CAT _NO DESC. ADV. PRICE 

SUB TOTAL 
LESS HJ>/o 

F I N D  CHEQ U E  FOR TOTAL 

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

NAME . .  
ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

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

� 

toNOUffT ELEtTilONitf PTY . LTD. 

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



LEVEL 2 ROM 

ASSEMBLY LANGUAGE TOOLKIT 
by Edwin Paay 

FOR TRS-80 MODEL 1 ,  MODEL 3 
AND SYSTEM 80NIDEO GENIE 

This is a new package consisting of two invaluable components: 

• A ROM REFERENCE Manual which catalogues, describes and cross-references the 
useful and usable ROM- routines which you can incorporate into your own machine 
language or BASIC programs. 

• DBUG, a machine language disassembling debugging program to speed up the 
development of your own machine language programs. DBUG is distributed on a 
cassette and may used from disk or cassette. 

Part 1 of the ROM REFERENCE manual gives detailed explanations of the processes used for 
arithmetical calculations, logical operations, data movements etc. It also describes the various for
mats used for BASIC, System and Editor/Assembly tapes. There is a special section devoted to those 
additional routines in the TRS-80 Model 3 ROM. This is the first time this information has been made 
available, anywhere. Differences between the System 80/Video Genie are also described. Part 1 is 
organised into subject specific tables so that you can quickly locate all the routines to carry out a 
given function and then choose the one which meets your requirements. 

Part 2 gives detailed information about each of the routines in the order in which they appear in 
the ROM. It describes their functions, explains how to use them in your own machine language 
programs and notes the effect of each on the various ZBO registers. 

Part 2 also details the contents of system RAM and shows you how to intercept BASIC routines. 
With this knowledge, you can add your own commands to BASIC, for instance, or position BASIC 
programs in high memory - the only restriction is your own imagination! . 

The Appendices contain sample programmes which show you how you can use the ROM routines 
to speed up your machine language programs and reduce the amount of code you need to write. 

DBUG: Eddy Paay was not satisfied with any of the commercially available debuggin� programs, 
so he developed his own. DBUG: allows you to single-step through your program; has a 
disassembler which disassembles the next instruction before executing it or allows you to bypass 
execution and pass on through the program, disassembling as you go; displays/edits memory in 
Hex or ASCII; allows Register editing; has the ability to read and write System tapes and all  this on 
the bottom 3 lines of your screen, thus freeing the .rest of the screen for program displays. Four ver
sions of DBUG are included in the package to cope with different memory sizes. 

The best news of all is the price. The complete Level 2 ROM ASSEMBLY LANGUA�E 
TOOLKIT is only: -

- Aus. S 29.95 + S 2.00 p&p 
- UK £18.00 + £ 1 .00 p&p 

• 

SPECIAL OFFER TO OWNERS OF THE LEVEL II ROM REFERENCE MANUAL ...  

UPGRADE TO THIS ASSEMBLY LANGUAGE TOOKIT FOR ONLY S 1 9.951 

Send back your original Level II ROM Reference Manual plus a cheque, money order or 
Bankcard authorisation for S 1 9.95 plus S 2.00 p&p and we will send you the new 

ASSEMBLY LANGUAGE TOOLKIT 
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