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** WE WILL PAY YOU TO PUBLISH YOUR PROGRAMS **

Most of the information wé pubTish is provided by our readers, to whom we pay royalties.
An application form containing full details of how you can use your microcomputer to
earn some extra income is included in every issue.

**%  CONTENT **

Each month we publish at least one applications program in BASIC for each of the micro-
computers we support. MWe also publish Utility programs in BASIC and Machine Language.
We publish articles on hardware modifications, constructional articles for useful peri-
pherals, articles on programming techniques both in Assembly Language and BASIC, new
praduct reviews for both hardware and software and we print letters to the Editor.

**  COPYRIGHT *+*

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

** | TABILITY **

The programs and other articles in MICRO-80 are published in good faith and we do our
utmost to ensure that they function as described. However, no liability can be accepted
for the failure of any program or other article to function satisfactorily or for any
consequential damages arising from their use for any purpose whatsoever.
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*kkik  FDITORIAL *kadk

With the announcement of a new range of computers, Tandy Australia offers something to interest
everyone from the MC-10 Micro Colour Computer for $199.85 (available in November), through the
new Model 4 to the Models 12 and 16. There's even a portable computer for the travelling busines-
man.

The word ‘portable' takes on a new meaning with the Model 100 which is about the size of its
own manual but lighter. It has a ECD display of 8 lines of 40 characters (with graphics capability)
and is battery powered with a non-volatile memory. The basic hardware consists of a good keyboard,
BK of RAM (expandable to 24K), a clock with calendar, and interfaces to accommodate a Centronics
printer, a RS5-232-C port and a cassette recorder for data storage. The 32K of ROM provides
a BASIC interpreter, a word processor, an address and appointment facility and communications
sof tware. Once you become familiar with these, I image that you can take and use the Model
100 literally anywhere,

The new Model 4 will be available in three configurations - 16K cassette (for $1,799), 64K single
drive (for $2,799) and 64K two drive (for $3,299). Model 3 owners can upgrade their computers
with a kit that includes a new keyboard, a new CPU board with 64K memory and the TRSDOS 6.0
operating system with Disk BASIC and sells for $1,299. CP/M Plus for the Model 4 is expected
within two to three months.

Meanwhile, in the U.S. Tandy has released a new, smart-looking 64K Colour Computer {featuring
a good quality keyboard) and the 05-9 real-time, multi-tasking, multi-user operating system
providing access to a broad range of existing applications software. The Multi-Pak Interface
{priced around $US180) is an accessory allowing the Colour Computer user to select one of four
ROM packs at the flick of a switch or under software control. Undoubtedly these too will be
available in Australia in the near future,

- 0000000000 - "

***xx* PEEKing (UK) - by Tony Edwards **¥*i* .

You will remember the universal programming language NOS-BASICODE reported in an earlier issue
of MICRO-80, Rather than die, this language is still developing and the latest development
is NOS-BASICODE-2, which includes the earlier version. These programming languages have their
origin in the Dutch Broadcasting Corporation's program "Hobbyscoop" (prohounced Hobby Scope).
Programs on computing, including the transmission of programs in BASICODE: are output regularly
by Radio Hilversum 2 and 4 on the medium and VHF wave bands for reception in Holland, but these
are easily received in other European Countries.

For our readers in other parts of the world short-wave transmissions were tried but were not
successful. However, the programs are now transmitted to radic stations world wide for re-trans-
mission locally. The program to look for is "Radio Activity", a 15 minute English language
program which is re-transmitted for local reception in Australia, USA, Canada, and parts of
Africa and Asia, as well as Europe. The local stations broadcast at suitable local times but
the internal Dutch program is transmitted at 1710 GMT on Sundays in the summer, and at 1810
on Sundays in the winter. 1t will be found at 747kHz (401 metres). Good listening! The main
program is in Dutch but it includes short explanations in English.

- 0000000000 -

wkick  INPUT/QUPUT ks

From: John Veldthius - Taranaki, N.Z.

Let me first say what a fantastic magazine you have. Now for my question. I have bought the
adventure game called Asylum and have been going nutty for the last two months. [ am stuck
in the first maze and cannot find any way out. I have read the hints in Vol. 3, Issue 11 (October
1982) but these have been of no help at all. I have mapped the maze so far but still can't
find anything else.

Please help as I may end up in the “Institute" at this rate.
From: Steven Bauer - Upwey, Vic.

These are questions which, hopefully, you will answer or, if not, maybe one of your other readers
will be able to help.

Asylum - how do I get out of the first maze; please explain each and every step.

To Brian L. Hill - Where did you buy the components? (for the 32K mod)}. Dick Smith's price
is over $23.
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From: Nick Lambropoulos - Mildura, Victoria.

It’s getting a bit monotonous,I know, but I'm hoping, before everyone packs up and forgets about
Asylum (7}, which is usually widely talked about nowadays. 1 CRY OUT one final time for someone
to tell me whereabouts the matches could be found in the Asylum, if it's not too much trouble.
I'm also having trouble figuring out what the hint means in the Guru's room and what is in the
other Dark Room. I would appreciate any help given. Keep up the great work, Micro-80.

From: Jeremy Terhoeve - Townsville, Qld.

Please can anyone tell me how to get past the gorilla in the second maze of Asylum? I cannot
fully understand the hint the program gives here. Do you need a special object?

(To answer these questions, we need to refer to a professional by the name of Ron Hack who was
glad to help by providing specific answers. Thanks very much, Ron. -Ed.)

From: Ron Hack - Reynella, S.A.

To assist those readers still seeking clues for the "Asylum" adventure and to refresh my own

memory, I decided to play the adventure again and answer the questions asked as I proceeded.
Here goes -

GENERAL HINTS:

As you are aware, the adventure must be completed within a certain time. If you wish to take

a break during the game (for a cup of coffee or to write some clues for a magazine) call up
the vocabulary as this stops the clock.

To John Veldthius, Taranaki, N.Z.

On a large blank piece of paper draw light pencil lines across and down the page equal spaces
apart, making a grid. As you proceed to move down the passages draw heavy lines marking the
walls as if you were looking down from above. Remember you will hyperspace in certain places
and dropping things along the way will help you to sort out where this occurs.

To Steven Bauer, Upwey, Vic.

It is impossible to give step by step instructions on getting out of the 1st maze (it would
take up too much magazine space and possibly spoil the adventure for others).

Hints: - You will need to find a key
- Murderers can read
- There are eight different corridors off the revolving doors and not four as I thought
for a long time.
= Having mapped all the maze you should find it forms a rectangle.

To Nick Lambropoulos, Mildura, Vic.

The hint in the Guru's room is in Latin (so I've been told) and translated roughly means - In
the dark, horses look 1like cows {and, as we know, donkeys look like horses}. This tends to
mean something once you meet the inmate outside the room full of water. Having met this inmate
I suggest you try some trading.

The matches are in the 2nd maze but you will have to solve the mystery of the 20 room corridor
before you find them. Refer to earlier clues {MICRO-80 Oct. '82).

As to the other dark room and its contents - if you are curious try lighting a match to find
out,

To Jeremy Terhove, Townsville, (1d.

You do need an object to help you pass the gorilla in the 2nd maze and you'll find it in that
maze. You also need an object you are already carrying assuming, of course, you have not dropped
something since entering 2nd maze. The hint given at this stage of the adventure is a good
clue as to what object may help you.

To Grant Barnes, Moe, Vic.

You are wasting your time looking for the Professor's Dffice unless you are up to this stage
of the adventure. For what it's worth, the office is in the final smal) maze and when you reach
that stage you will find it easily enough.

Well, that's it for now. I'l1l just get in this strange contraption and..... «+.WHEEEE - I wonder
where 1'11 land!!
- 0000000000 -
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DEPARTMENTS

*xkkt KALEIDOSCOPE = *dkxx

In this month's issue we publish for the first time a program for the Colour Computer (Othello)
submitted by one of our readers and we look forward to bringing you more programs from our readers
that show how they use their computers and how to improve your programming skills and your knowledge
of the Colour Computer. Towers of Hanoi - an interesting puzzle for you to try on your computer
- demonstrates the use of recursive programming in BASIC and is worth looking at more closely.
For those of you who cannot find the time to type in the programs from the magazine listings,
and would prefer an easier method, we have good news - the Cassette Edition of the magazine,
commencing with this issue, will include all the Colour Computer programs contained in that
issue! The cost of the magazine, plus cassette subscription with be $65 for 12 issues and single
cassettes will be available for $4.00 each.

Most of the Level 2 programs that we have converted are intended to run on a 16K Colour Computer
with Extended Colour BASIC, but we seem to have slipped up with one of these quite unintentionally.
Here at MICRO-80 our Colour Computer consists of a 32K Extended Colour BASIC machine with one
disk drive. The Level 2 programs are transferred, edited to remove the reserved words not used
in Colour BASIC and to accommodate the smaller 32 x 16 display, and then tested on this machine,
In most cases, what was a 16K Level 2 program works fine on a 16K Colour Computer, but in the
case of "Sink the Enemy Navy", the memory required to run the program crept just over the 16K.
How can you get a program to use less memory? Read on to find out.

BASIC PROGRAM MEMORY USAGE

To run a BASIC program, four well-defined and distinct uses are made of the available memory
in your machine. These are illustrated in the fellowing diagram:

Bottom of BASIC memory

| — Program storage

| —— Variable storage

/Free memory
/BASIC interpreter's Stack Space at

RUN time
Space reserved for storage of Strings

Top of available memory

BASIC MEMORY USAGE

When you type in your BASIC program, the lines are tokenized to conserve memory and stored in
the program storage area. However, if the program is to run successfully (assuming there are
no programming or syntax errors) sufficient memory must be available for storing program variables,
String storage and the BASIC stack, otherwise the program will stop during execution with an
Out of Memory or Out of String Space error (the BASIC interpreter constantly checks the amount

of f%ee memory and, if it falls below a certain lower limit, terminates the program with an
error).

REDUCING MEMORY REQUIREMENT

When a program halts with an OM error, the answer is not necessarily to rush out and buy more
memory {an expensive solution but one almost guaranteed to work}. You can overcome the problem
by making more efficient use of your available memory by a combination of the following methods.
Naturally, there are compromises in some of these and a few violate what is known as “good pro-
gramming practice" but I think that under these circumstances the end justifies the means.

1. Program Storage

Comments within a program are ignored by BASIC and serve only as documentation for the programmer.
If you run out of memory, start by removing all comments from the program (but keep a backup
copy with the comments for future reference}. However, be careful that you do not introduce
other errors by doing this. For example, consider the following program segment:

20 REM CHECK KEYBOARD

100 GOSUB 20
Deleting the remark line 20 will produce an error at run time since line 100 references a non-

existent line number. Line 20 can be deleted but Tline 100 must also be changed to GOSUB 30
to produce the desired effect.
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Each BASIC line incurs a § byte overhead for the interpreter's use. By placing several statements
on one line you can save a good deal of memory in the program storage area. For example, the
following portion of the program "Sink the Enemy Navy" could be rewritten to use much less memory :

30 DIM C(14,9)
40 DIM B1(5)
50 DIM B2(5)
60 DIM C1(5)
70 DIM C2(5)
80 DIM D1(5)
90 DIM D1{5)
100 DIM S1{5)
110 DIM (52(5)

can be replaced by:

30 DIM C{14,9), B1{5), B2(5), C1(5), C2{5), D1(5), D2(5), S1(5), S2(5)
The total memory saved amounts to 40 bytes, not to mention the slightly faster execution time!
2. String Storage

The amount of string space used’ and the amount required by a program are not necessarily the
same. However, there is good reéason for allocating a generous amount of string space. During
program execution the interpreter makes use of string space somewhat extravagantly. To illustrate,
suppose A% consists of the first 25 letters of the alphabet and you want to append the letter
"I". You can do this with the statement A$=A$+"Z". wWhat actually happens in the String Storage
section is that the first string of 25 characters is discarded as garbage and a new string
of 26 characters is created and stored. If the amount of the string space is exhausted, the
interpreter begins a "garbage collection" routine. Frequent use of this routine slows down
program execution speed. The moral of the story is that if you can afford to be extravagant
then allow a generous amount of string space in your CLEAR statement, but if memory is scarce,
use only what is required,

3. VYariable Storage

Each time a new variable is used within a program additional memory is used in the variable
storage area. When writing a large program you can be reasonably certain that it will use most
of your available memory. It would be wise to consider your total variable requirements {(both
in number and in use) at the outset and try to use as few as possible to conserve memory and
improve the execution speed of the program. As a general rule, try to re-use existing variables
whenever possible because each new variable used within a program consumes some memory for the
duration of the program, even if it 1is used only once. It is much easier to consider these
needs in the initial stages of program development than it is to make extensive changes to variables
in an almost complete program.

There are occasions where the creation of a new variable can actually be used to save memory.
To illustrate, suppose your program uses the number 20000 frequently, say, for example twenty
times in different parts of the program. You can save a substantial amount of memory {about
80 bytes) by assigning V=20000 at the beginning of the program and using the variable V in place
of the number 20000 elsewhere in the program. Not only does this save memory, but as a bonus,
it increases the speed of the program and saves some typing as well.

IN SUMMARY

The place to start when you're trying to save some memory is within the program storage area.
More often than not, you can free enough memory here to use the program effectively without
having to resort to more drastic measures. If you must economize in variable usage and strin
space” allocation, then perhaps the option of increasing your amount of physical memory shoul
be considered. There are other ways to conserve memory such as abbreviating instructions and
messages, or deleting parts of the program that you can do without, but these are more a matter
of personal taste rather than techniques of programming. So if you've been frustrated by some
large program that just wouldn't fit your 16K Colour Computer, try trimming some of the fat!

- 0000000000 -
aaickx DEACH BOWL *#wsx

Many who are new to BASIC find programming in that language difficult and the idea of programming
in assembly language (or machine language) seems totally out of the question. This month we
present "Register Display" which is a reasonably short wmachine language utility that, apart
from being useful, may serve to teach you a little about this low-level programming language.
When you wish to learn how to program in machine language the place to start is with a good
book that explains the fundamentals and the instruction set of the processor you're using {in
this case, the Motorola 6809). A good example is the book "Programming the 6809" by Rodnay
Zaks which tends to be less formidable than Motorola's own publications. The Peach provides



VOLUME 4, NO. 2 (SEPTEMBER, 1983) MICRO-80 PAGE 6

an adequate machine code monitor that will allow you to develiop and test short m.)l. programs
that you have assembled by hand.

For those of you who like puzzles, we have a version of "Towers of Hanoi" for the Peach that
should keep you amused for hours. The original puzzle would take innumerable lifetimes to solve,
but this version is somewhat abbreviated. And good news for those of you who cannot find the
time to type in those long magazine listings - our cassette edition now includes the Peach programs
published in that issue of the magazine, commencing with this issue. The prices for cassettes
will be the same as shown inside the front cover - $4.00 for a single cassette and $65.00 for
a subscription that includes magazine plus cassette.

SECTOR EDITOR CORRECTION

If you had any problems with this program after making the amendments published last issue,
then perhaps this correction may solve that problem: :

Change
60130 DATA 36,30,18,C6,6F,34,...

to
60130 DATA 36,38,10,06,10,34,...

Geof Drury, who developed the amendments to Sector Editor, also passed on this correction,

The discussion on conserving memory in Kaleidoscope will also be of interest to new Peach users.
{The Peach too uses a Microsoft BASIC interpreter). 1In the case of the Peach, it may be added
that although the use of long variable names does improve the clarity of a program, more memory
is used to store the longer name and, in the case of very long programs, execution speed increases.

- 0000000000 -

Fdkdedk GROUP ONE *hkkk

While ‘Desert Chase' and 'Ordering Priorities' are relatively straightforward Level 2 programs
and should run in disk systems without changes, the machine language utility 'Formation' is
definitely for Level 2 systems only as presented. For disk users, the changes required to use
this utility with disk BASIC involve relocating the program {not very difficult if you have
an Editor/Assembler), modifying the initialiser and using a different reserved word (such as
NAME which doesn't appear to be used by some disk BASICs) and rewriting the I/0 routines to
make use of disk instead of cassette. We would be pleased to publish any adaptations developed
by our disk system readers.

If you are a novice computer enthusiast, or even perhaps a more seasoned user, you may find
the discussion on conserving memory in this month's Kaleidoscope of particular interest. All
of the microcomputers that we support use a version of Microsoft BASIC and the information presented
there is equally applicable to the Z80-based machines.

THE CASE OF THE LOWER CASE

At some stage in our relationships with our computers, many of us will take a step further inside
the machine and begin to dabble with a hardware modification of some sort. More often than
not, the apparent simplest of modifications will lead to a small hiccup that gradually grows
to mammoth proportions the longer we struggle to overcome the difficulty. Mr. Wilson, one of
our readers relates one such experience:

"1 have installed a Tower case modification as described in "THE CUSTOM
TR5-80 & OTHER MYSTERIES" which was advertised and purchased through your
magazine by a friend of mine. The mod was successful, because running the
sample program gives me Tower case letters,

Also running the short program as described in MICRO-80 November 1980 (Issue
12, page 10), enables me to type in lower case letters, so everything in
this department seems okay.

Now the problem is if I try to load the MICRO-80 Lower Case Drivers ({May,
1981) 1 get the message followed by four and a half lines of garbage on
the screen, followed by the second prompt *? I type "/" then ENTER, the
screen gives a flicker, it then sits there and does nothing. The writing
stays on the screen and the only way to get any more keyboard action is
to power down the computer.

So this brings me to a few questions, Oh! by the way, my computer is a
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Level II 16K TRS-80 (cassette based) "G" board.

1. Is my tape faulty?

2. Is this mod compatible with yours?

3. If not, could you send me info on how to make it compatible?

4. If the tape isn't faulty and my mod +is compatible with yours,
H-E=-L-pP

Keep up the good work on the best magazine out for '80 users. Long live
the 'so!t "

What would you say is the problem? Of course, it had to be a faulty tape; we'll send the man
a new cassette but, as it was late in the afternoon, that would have to wait until tomorrow.
For some reason, which now escapes me, I decided to take the tape home and check it on my System
80 - a stupid idea, upon reflection, as my internal cassette deck of early vintage is extremely
fussy alnd will fail any tape that has the slightest flaw. But, 1o and behold! Each dump loaded
perfectly!

More alarming than that was the fact that when executed, the results were exactly as reported
by Mr. Wilson in his letter. For the record, my System 80 was fitted with a MICRO-80 lower
case modification over two years ago and which has recently been replaced by a nameless brand
because I now prefer an underline cursor. After thoroughly investigating the software aspect
of this dilemma, which is where 1 assumed the trouble was, I took a long, hard look at the instal-
lation instructions and discovered to my surprise: NOT ALL LOWER CASE MODIFICATIONS ARE EQUAL!

The original design of the TRS-80 and System 80 used a video RAM block that was only seven bits
wide with bit 6 missing, Instead, hardware was used to generate bit 6 from bits 5 and 7. The
typical lower case modification involves the dinstallation of an extra RAM chip for bit 6, a
new character generator ROM (if required), a little bit of wiring on the board to enable bit
6 and a software driver to enable you to make use of the new lower case capability. I expected
to find that when you write a zero into bit 6 of video RAM, you can read a zero from the same
location {assuming that the chip is not faulty). A close look at the modification on p.108
in “The Custom TRS-80 and Other Mysteries" shows that what goes into bit 6 is not necessarily
the data on the bus. With this modification you cannot store the values 0-31 in video RAM,
even though it's now 8 bits wide.

As the MICRO-80 lLower Case Driver loads into video RAM (explaining the "“garbage" which is really
a machine language program) and executes from there to relocate itself to the top of memory,
this situation is disastrous. No wondér the system hangs and needs to be powered down. The
solution is to perform the other modification given in the same book on p.107 which simply connects
the new chip to bit 6 of the data bus and allows video RAM to be used just like any other RAM.
Try the following program to see what happens in the video RAM of your '80:

18 CLS:ADZ=15368

2P FOR 1=8T0255

3@ PRINT@896," “3

4P POKE ADY,I

5@ IF PEEK(AD%)<> ITHENPRINT@896,"IN=";1;"0UT=";PEEK{ADZ);
68 FORJ=1T0200:NEXTJ

78 NEXTI

In the top left-hand corner of the screen, the character corresponding to the value OUT is displayed
and at the bottom you can see if your video RAM is 7 bits wide (able to store only 32 - 95 and
128 - 191), funny 8 bits (able to store only 32 - 255) or true 8 bits (able to store 0 - 255).

When it comes to hardware you must be careful not to make any false assumptions. If some problem
develops then you must check very carefully the hardware changes and any software you are trying
to use. It is interesting to note how, in this case, the combination of hardware and software
led to such a subtle problem. To accommodate lower case ASCII characters, the video RAM' must
be able to store values in the range 32-127. Values in the range 0-31 (control codes) are not
normally stored but are acted upon by the video driver routine. Therefore, this particular
modification made no provision for storing control codes. In writing the universal Lower Case
Driver routines, Eddy sought to provide maximum flexibility by allowing you to load them at
any time without disturbing any other utilities or programs already in memory. The logical
place to put them was into the video RAM and to relocate them from ther to free high memory.
So the MICRO-80 lower case modification provided a true 8-bit video RAM which would allow you
to store a m.1. program which could be executed from there (making video RAM Just like the rest
of your RAM).

- 0000000000 -

*xikk  FORM THREE s

For our Model 3 readers, 'Desert Chase' and 'Ordering Priorities' are two Level 2 programs that
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should run with no problems but the machine language utility 'Formation' will definitely not
run without modification. However, changes similar to those described in the October '82 Model
3 Movie Microbug {p.20) should enable you to use this utility on your Model 3.

Why don't Model 1 machine language programs always work on a Model 37 The two main reasons
are that the Model 3 ROM takes up more user RAM from 42E9H to 43E8BH and that the Model 3 has
an extra 2K of ROM to provide extra features. The extra ROM and different hardware architecture
of the Model 3 required changes to the original 12K ROM found in the Model 1. This means that
some ROM calls and entry points are different on the Model 3, preventing many Model 1 m.1. programs
running on the Model 3. I compared the contents of the ROM in our Model 1 to that in our Model
3 for addresses in the range #@@@-2FFFH and the results are set out below {Note that this may
depend on the particular ROMs present):

PEg3 - ppga #1F1 - PIF1 124C - 124D
A0PE - PooF g1F3 - P1F4 1918 - 1918
pa4a7 - apa8 21F8 - p2gF 191C - 191C
#05¢ - PP62 @212 - P23 1B5D - 1B5F
#dee - pa7p @235 - P245 2P6D - 2p6D
gpaz - pgs2 $247 - P25E 2073 - 2§73
gOAA - PBAA #264 - 9282 2075 - 2475
@0AE - BPAE p28s - p2A7 2077 - 2088
#aB2 - poB4 @#2E2 - P2EA 2¢BC - 20BC
gace - pace #3c2 - @3E9 20F7 - 20F7
BPEA - PJEA @3EB - P68 2136 - 213B
@gFF - 1A A46B - 9494 2167 - 2167
@16 - S19A @496 - PA9E ZB85 - 72B&8
@180 - A10F d4Ap - 2487 2B8C - 2B8E
gz - g5 @489 - #54C 2BS1 - 2B93
g118 - #11B @50E - §532 2C1F - 2c42
1o - f121 #534 - ¢5CF 2C7A - 2C7F
#8125 - p12c #5071 - @5D3 2081 - 2c82
#IDA - BIEF @674 - @787 2C8A ~ 2C8C

Model 3 vs. Model 1 ROM differences

The table above shows only the addresses (in Hexadecimal) where the Model 1 and Model 3 ROMs
differ. Notice that the bulk of the changes are in the first 2K of the ROM (where the I/0 driver
routines reside) while changes to the BASIC interpreter itself are relatively minor. Although
many entry points for common routines have been maintained, the Model 1 P66CH entry to BASIC
can no longer be used (the entry 1A19H should be used instead).

Adapting Model 1 m.l1. programs is then a matter of changing ROM calls and entry points where
they differ and moving those programs that reside at the bottom of BASIC's memory up to clear
the extra scratch pad RAM area. With the aid of an Editor/Assembler and the source code listings
in the magazine, most Medel 1 m.1. programs can, with a 1ittle effort, be made to run on your
Model 3. If you have any additional information or a patch that you have developed, send it
in to us and we will include it in this section for the benefit of all our Model 3 readers.

- 0000000000 -

**kdk  WHAT YOU HAVE MISSED ke

Set out below is a list of some of the programs published in early issues of MICRO-80 magazine.
Back issues are available for $2.50 each or at the annual subscription rate for 12 or more copies.
Cassette editions are available for all issues for $%4.00 each whilst disks are available for
all issues from September 1981 onwards. For 12 or more magazines with cassettes/disks ordered
at the same time, the relevant annual subscription rate applies. Programs for the Hitachi Peach/
TRS-80 Colour Computer were first published in the April 1982 issue.

Issue 6 - * May 1980 Issue 15 - February 1981 Issue 18 - May 1981
* Some issues incorrectly PINBALL (L1) ARITHMETIC (L1)
labelled April. KEYNOTE (L1) SORTING (L1)
LEVEL II TBUG UPDATE (LZ2) NORMAL DISTRIBUTION (L2)

SUB ATTACK (L1)

MECROHEX (L2) DISASSEMBLER (L2)
SPACE DRIVE (11) SEA WOLF {L2) 12 HOUR CLOCK {L2)
TRIG/BAS (L2)
opertho e Ly ASTRONOMY (L2} BONES {L2)

MURDER (L2) PHILATELIC ADVISER (L2)

TIC-TAC-TOE {L2)
HOUSEHOLD ACCOUNTS (L2)
CONNECTA and CONNECTX (L2)

UNIVERSAL LOWER-CASE
DRIVER ROUTINES {L2)

L1 - Level T program CC - Colour Computer
L2 - Level 2 program HP - Hitachi Peach
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The following back issues of MICRO-80 magazine are still available:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
‘79 - - - - - - - - - - 7
‘80 v v v X v v v X 4 X X 4
'81 4 7 v v v / v 4 v v ¥ v
'82 v v v v 4 /v v v ’ X -
'83 - - - - - - v v/

( - means never published, / means issue available, x means issue out of print).

- 0000000000 -

PROGRAMMING

*kkik  THEQRY AND TECHNIQUES OF SORTING - PART § ovkwx
by Bernie Simson

In Part 7 of this series, it was shown how records from an input file for sorting were extracted,
sorted in main memory and stored away in a workfile for later merging. This article will examine
in more detail the processes involved in storing sorted sublists of records in workfiles, and
some merging methods.

PRODUCTION OF SORTED SUBLISTS.

Since the external sort phase (merging) involves a great proportion of the total sort time due
to disk operations, it follows that to optimise the sort, the total number of disk operations
should be kept to a minimum, in particular, track seeks. This occurs when the read/write head
is instructed to find or write a record based on a random address, rather than a read or write
of the next sequential record. This is not always an easy criterion to allow for in a restricted
disk-based system, which is usually the case with most microcomputer configurations.

A restricted disk system is defined as a system having less than four head actuators. A head

actuator refers to the mechanism in a disk drive that controls the movement of the read/write
head, notthe read/write head itself.

The reason for this is explained later; a system having four logical drives in two double sided
disk drives has only two head actuators, and is therefore considered a restricted disk system

Delimiter identifier

. . . Pointer, or
- tructare '
Figure 1 - Typical workfile s So entire record
sorted
sublist
Merge or
sublist workfile
Delimiter record X
‘\
> sorted
l sublist
J
Delimiter record X

/s
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for optimum merge time purposes.

When a sublist has been sorted in memory and is ready for storage in a workfile, the records
{or ADDROUT pointers) are written out with the same sortkey used to determine ordering in the
internal sort phase. This same sortkey is used to determine ordering during merging. Now,
depending on which variation of merge technique is used, which is governed by the number of
head actuators available, the sorted sublist is written out to one workfile, or several different
workfiles., Also, a sublist delimiter is written at the end of each sublist to separate them
in the same workfile. The delimiter would obviously have to contain some unique identifier
to avoid it becoming confused with a sublist record. Figure 1 shows the format of a typical
workfile,

If more than one workfile is used to store the sublists, then they are used im an alternating
fashion, so that the sublists are distributed fairly evenly over the workfiles.

When all the records from the input file have been extracted and sorted in memory, the result
should be one or more workfiles containing sorted sublists separated by delimiters. The workfile(s)
are then used as input to the merge process.

MERGING TECHNIQUES.

This is where most of the disk operations occur, so it is wise to devote some extra thought
to optimising this aspect of the sort if you are designing a sort package.

Two merge techniques will be shown, with some variations applicable to restricted disk systems.
The two merge types are:

Linear Merge, and
Tree Merge.

LINEAR MERGE.

Linear merging is shown in Figure 2. Only one sublist workfile is required as input. It involves
reading the sublist records and merging them with records in the merge workfile that was created

Figure 2 - Linear Merge
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pass p —
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A BCDPFGGLMPRIRERTVV X
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(b) Linear Merge TRACE
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during the previous merge pass, to produce a new merge workfile. This is then used as input
to the next merge pass, together with the next sublist in the sublist workfile. The merge workfile
output from each merge pass grows in a linear fashion.

Do not confuse sublist workfiles with merge workfiles. Sublist workfiles are created when sorted
sublists are stored on completion of each sublist memory sort, whereas merge workfiles are temporary
files created by the merge process. The internal operation itself is quite simple, and is common
to both merge types. At any one point in time, two records from each file to be merged are
compared, and the one with the smallest sortkey value is written out to another merge workfile,
and the next record from the workfile from which the written record came, is read, and the com-
parison repeated. A three-way merge could be implemented if desired, involving reading 3 files
at one time, and writing out a record depending on the result of a three-way comparison, but

this di)scussion is restricted to a two-way merge to avoid confusion (if you aren't confused
already).

A variation to this merge technique involves reading all the records in the sublist workfile
into memory, and using this array as one of the inputs to the merge (with the merge workfile).
This assumes that the entire sublist will fit into memory. It should do so, as it was originally
written out from memory in the internal sort phase, unless the sublist was produced according
to the process described in Figure 2(A) of the previous article (Part 7). You will notice that
in this case, the original input file is referenced to retrieve the entire record using the

pointer in the array as index, thereby creating a sublist in the workfile that is larger than
the sorted array.

This variation is useful where only two head actuators are available - one to read the merge
workfile, the other to write the new merge workfile, while actual merge is taking place. Track

seeks will not occur, even though 3 files are involved, because the reading of the sublist workfile
is not simultaneous with the reading and writing of the merge workfiles.

TREE MERGE.

Tree merging is shown in Figure 3. Although the sorted sublists are distributed over 2 sublist
workfiles, the structure of each is still consistent with Figure 1. However, you will notice
the different algorithms as evident in the merge pass traces in Figure 2(B) and 3(B}. The tree
merge creates multiple merge workfiles, again distributing them over another 2 new merge workfiles

Q Figure 3 - Tree Merge
" e T =

. TREE workfiles
Sublist ,
workfiles MERGE alternating

/ \/;
N~

(a) Tree Merge FLOW

Sorted sublist

reoords (only
sortkeys shown) oo PASS 2 PASS 3
P

ABDGPRVX

oM ABCDFGGIMPRRIVVX
ABBCDEFFGGHIKLIMOPPORRRRESSTIVVX j

PRSS BHPRRSST
BHRT — Final sorted file
TOR BEFHLIKTOPORRRSST

(b) Tree Merge TRACE
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in an alternating fashion in the same way that the sublist workfiles were produced. These 2
new merge workfiles are then used as input in the next pass to produce 2 more merge workfiles,
this time replacing the 2 merge workfiles used as input in the previous pass. This technique
produces sublists that are continually doubling in size, until only 2 sublists exist in separate
workfiles, when they are finally merged to produce the final sorted file.

Now in order to eliminate track seek, the four workfiles active during any one pass must exist
on separate disks under the control of separate head actuators. A double sided drive has only
one head actuator, so unless 2 workfiles are placed on the same tracks on each side of the disk,
track seek will occur. I don't know of any DOS that will allow, without complexity, control
over where on the disk a file is placed.

If less than four head actuators are available, then it may be better to have only one sublist
workfile, as in the Linear merge, rather than incur an overhead of two extra files on the disk.
Track seek will occur anyway.

If this variation is adopted, two sublists are read simultanecusly for merging, so it will be
necessary to maintain some information as to the starting address of each sublist, maybe by
using a linked Tist that is updated when the sublist workfile is created. The output from this
variation is also just one workfile, which is used as input for the next merge pass. The algorithm
is the same as for the four-file Tree merge - doubling the sublist sizes on each pass.

COMPARISON OF THE TWO MERGE ALGORITHMS.

The Linear merge is the simpler to implement, but the Tree merge is the more efficient. This
is usually the case in life....decisions, decisions.

The sort package designer must decide on a trade-off between simplicity or efficiency, also
taking into account the environment in which the sort package will be implemented, in particular,
the Yikely number of head actuators available.

To assist the budding designer, I have prepared a table giving the maximum number of sublists
serviced by one head actuator during a merge pass, for the two algorithms. The smaller the
number, the less track seek activity.

MERGE TYPE: LINEAR LINEAR VARIATION TREE TREE VARIATION
NO. HEAD

4 1 1 1 2
ACTUATORS 2 2 1 2 2

1 3 2 3 3

This gives an indication of the likely track seek activity for a given environment, which will
have a bearing on the overall efficiency of a particular algorithm - for dnstance, the Tree
merge algorithm, although being more efficient than the Linear variety as demonstrated below,
may turn out to be less efficient if bogged down in a multitude of track seeks in each pass.

EFFICIENCY ANALYSES,

For the purpeses of these analyses, it is assumed that track seek activity is the same for both
algorithms, and therefore does not enter into the comparisons.

An accurate measure of the efficiency of a merge algorithm can be made by examining the average
number of times any particular record in a workfile is moved from the first pass to its placement
in the final sorted file. That's what merging is all about - moving records from one file to
another,

This can be done by determining the number of passes that will be necessary to merge all the
sublist records, governed by:

N... The number of records in the original input file (and therefore, the number
of records in all the sublists),

S... The size of each sublist, which is governed by the internal sort array size
(i.e. memory size).

Then the total number of records output in all the passes is calculated, and finally, this is
divided by N to give the average times each record is moved.

LINEAR MERGE.

From the Trace in Figure 2(B), it is evident that each pass involves writing 4 more output records
than in the previous pass, i.e. the output merge workfile grows by the size of the input sublist.

If you were to list the number of cutput records for each pass, you would notice that the numbers
represent an arithmetic progression, where the sublist size is the first term, and also the
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common difference.

30, substituting the variables in the arithmetic progression formula:
Sum = (N/2}*{2*A + D*(N-1))
Where N = number of terms, A = First term, D = common difference, we get:
Sum = (N/{2*S))*(2*S + S*{(N/S}-1))}
Because the number of passes = N/S {(Alsc the number of terms in the progression), the first
term is S, and the common difference is also S.
This formula can be simplified to:
Sum = N*{S+N)/(2*S)

This represents the total number of records output in all the passes, so the average number
of records moved is:

Ave = (S+N)/(2*S)
Now for the Tree merge analysis.

TREE MERGE.

From the trace in figure 3(B), a relationship can be seen between the number of passes required
to produce the final sorted file, and the number of sublists in the workfile(s) at the start
of the first pass. This relationship is exponential, and is defined by:

ARt

Where P = number of passes, and L = number of original sublists. Since L is defined by N/S

{total number of records in the original unsorted file divided by size of each sublist}, the
number of passes is derived as:

P = LOG{N/S)/LDG(2)
or LOG(N/S) to Base 2.

For the purposes of this analysis, it is assumed that the number of sublists before the first
pass is a power of 2, i.e. 23, This is where the Tree merge algorithm becomes more complex
to implement, when the number of sublists is not a power of 2, so that during merging, a sublist
is left unpaired and must be kept track of for merging in the next pass.

The relationship in Figure 3{(B) is very similar to the number of accesses required to traverse
a binary tree or to do a binary search, to locate an element. Since in each pass, each sublist
doubles in size, and the number of sublists are halved, the total number of output records written
in each pass remains the same as N (total number of original records). Therefore, the total
number of records output is:

N*(LOG(N/S) to Base 2)
and the average number of times each record is moved is:
Ave = LOG(N/S) to Base 2,

which also happens to be the number of passes, a fact that is evident from the trace in figure
3(B}.

Now that the formulae have been derived for the 2 algorithms, their efficiencies can be compared,

given different sort file sizes, and sublist sizes ({i.e. memory sizes). Using the formulae,
the average number of times each record is moved in the entire merge is:
N 5 LINEAR TREE

{FILE SIZE) {SUBLIST SIZE) MERGE MERGE

256 recs 64 recs 2.5 2

1024 64 8.5 4

1024 512 1.5 ]
16384 512 16.5 5
50000 2000 13 4.6

100 100 1 0

The figures obtained in the last line are correct according to the formulae. However, in practice,
where the file size is the same as the sublist size (entire file fits in memory), the Linear
merge will not transfer the sublist to a workfile, as shown in the trace in Figure 2(8B}.

Obviously, if all the file fits in memory, no merge is necessary, so a figure of zero means
no merge, or record movement,

This comparison demonstrates the efficiency of Tree merge over Linear merge but, as mentioned
above, it may be affected by other factors such as track seek, so trial and error may be the
only way to determine which is most suited to a particular enviromment.
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TO SUMMARISE...

Merging is the final process involved in sorting a file of records. Its purpose is to combine
sorted sublists produced by the internal sort process because the input file is too big to fit
in main memory at the one time.

The placement of sorted sublist workfiles in a restricted disk-based system is important in
order to optimise sort time due to the effect of track seek activity. Therefore, some trade-
offs may be necessary to minimise this.

Two merge algorithms are Linear Merge and Tree merge. Tree merge is the more efficient in a
system where track seek activity is not a limiting factor. Where it is, the choice as to which
will be more efficient is governed by the particular environment where the sort package is
installed.

- 00000000000 -

*kkhk MICROBUGS Frkdkk

Although we make every effort to ensure accuracy in the material we publish, inevitably errors
and omissions will occur. In this section, we print corrections to those bugs that have been
reported.

GOLF - July, 1983 Vol.3, No.12 - page 27.

The listing published in the magazine contains a small error in line 2170. It should read:
2178 IFS1<TPARTHENS1$="UNDER":SX=TPAR-S1ELSES1$=" =PAR":5X=51

The cassette version of the program also contains this error.

- 0000000000 -

SOFTWARE

*axtk  THE TOMERS OF HANOI - (Colour) by M. Byrne kiet

The ‘Towers of Hanoi' is played with a number of disks of differing sizes and three pegs on
which the disks may be stacked. Initially the disks are arranged on one peg in order of decreasing
size. The object is to transfer them (in the least number of moves) to another of the pegs
so they are once again arranged in order of decreasing size. However, you may only move one
disk at a time and it must not be placed on a smaller disk.

This program allows you to select the number of disks (up to a maximum of 10 for the Hitachi
Peach and 8 for the Colour Computer} and whether you or the computer will solve the problem.

The main variables used are:
N(3}) holds the number of disks on each peg.

P1(}, P2(), P3(} are peg arrays. Each element holds the size of the disk at that position.
sK{) the parameter stack.

SC the source peg.

DN the destination pegq.

AL the alternate peq.

NM the move counter,

SP the stack pointer.

B the base pointer for the stack elements of the previously invoked procedure.
CT the number of disks.

S the amount of delay (for automatic operation).
F the peg the disk is moved from.

T the peg the disk is moved to.

T, 72 used to test whether the move is legal.

M is the minimum number of moves.

m the top disk of the peg we are moving from.

Probably the feature which will cause most confusion is the use of recursion. It appears to
be a not-too-well-known fact that BASIC will allow recursion (on most machines anyway). Recursion
is a means whereby a procedure or subroutine may call itself. This involves the use of a stack
{(which BASIC provides) for storing the return address and another stack (which must be set up
explicitly) if parameters are to be passed to the called procedure.

The parameter stack is only really used when automatic operation is required as manual operation
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merely involves asking for moves and checking their validity.

The current top-of-stack is indicated by SP. When used by the main procedure, the top stack
element holds the number of the alternate peg for this wove, top of stack - 1 holds the number
of destination peg for this move, top of stack - 2 hoids the number of the source peg for this
move while top of stack - 3 indicates the numbers of disks still to be moved.

When used by the shift procedures the top of stack contains the number of the destination peg
and top of stack - 1 contains the number of the source pegq.

Because the parameter stack must be explicitly set up and manipulated in BASIC, the algorithm
tends to become somewhat obscured. Also if it is the first time you have encountered recursion,
BASIC is not the ideal language to learn about it., For those of you who are interested in finding
out more, the tree-diagram for the algorithm used in this program is given in the book 'An Intro-
duction to Problem Solving Using Pascal' by Kenneth Bowles.

- 0000000000 -

*xxk%  (OTHELLO - Colour Computer by S. Gibbons #*****

Othello is written for the 16K Tandy colour computer. Othello is a game of strategy for two
players and is based on, and very similar to, the board game by the same name.

The rules are the same as the original and are explained in the program.

The playing board is made up of 64 squares (8 x 8). The vertical and horizontal positions are
represented by numbers 1-8 shown at the top, bottom and both sides of the board.

The disks are represented by squares which are black on one side and white on the other. (Only
one side of the disk is shown at any time).

The disks are placed alternately by each player starting with black. To place a disk on the
board you give the horizontal position then a comma followed by the vertical position. The
computer will tell you if you give the coordinates of an illegal position.

The progressive score is constantly shown at the top right hand corner throughout the game.
The score is based on the amount of disks each player has on the board in his possession.

The game will end when all the board has bheen filled with disks. The winner is determined by
the colour which has the most disks.

- 0000000000 -

*hkkk REGISTER DISPLAY PROGRAM (Peach) - by D.J. Omond *x***

This provides an easy means of examining register contents at any time during the operation
of a program. It is similar to the facility provided by the machine-language monitor but whereas
that can only be initiated from the keyboard (MON + R), the Display Program can provide register
content information at any point in a program then can revert either to the program under test,
to BASIC command level or to the machine-language monitor.

LOADING.

A short program written in BASIC Tloads the data listing, sets the routine into operation to
first dinitialize the Software Interrupt vector then provide a sample display. At this stage,
the BASIC loading program can be discarded.

The location at which the operational program is stored in memory can be specified by the operator
if desired during the BASIC loading phase. Alternatively, the program can be stored in a "default"
location at the top end of User RAM,

OPERATION.

The display program is initiated by a Software Interrupt i.e. by a 3F instruction inserted in
a program under test. Alternatively, an EXEC command inserted in a BASIC Program and directing
control to the display routine, provides return options as follows:-

(a) EXEC &HBF95 returns to the program under test

(b} EXEC &H6F97 returns to BASIC command mode

{c) EXEC &HEF9B returns to the machine-language monitor

On the occurrence of a SWI, all registers are saved on the stack. The stack pointer value is
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derived (6F9F) and placed on the stack. Use is made of various subroutines in the ROM to designate
and display the register contents e.g. B6FA7 prints 'S' then 6FAC-6FB3 the SP value. 6FB9 refers
to the register headings table (used by MON} then up to 6FCA, displays registers CC, A, B, DP
in successive loops.

6FD0 to 6FEY prints the 2-byte registers X, Y, U and PC and 6FCC-E tests for completion. 6FE3-
F is a stack of “print spaces" which is entered at various levels to provide the required number
of blanks for the screen display.

The last two lines 6FF3-5 restore all register values (equivalent to RTI) following which control
moves to the PC value stored at the time of Software Interrupt. This is the means by which
the return options are tied to the point of entry into the display routine.

- 0000000000 -

*&kk%  DESERT - CHASE - L2/16K by A.N. Downey *¥***

In this game of high adventure, the object 1is to travel a distance, which varies between 200
and 300 miles, across the vast Simpson Desert.

Your journey is made perilous due to hazards such as: wild tribesmen, lack of water, sandstorms,
etc. As all good travellers of the desert know, you must take care of yourself and your equipment.
However, if you find yourself 1in trouble you can always hope for help - although this is not
always forthcoming.

The game is extremely easy to play and is very addictive. Many hours have been spent at my
keyboard trying to beat the odds. There is some strategy involved in this game, however, with
the number of random variables included it is extremely difficult to rely upon this fact.

As for the program itself: all line numbers are in intervals of 10, beginning at 10 so “AUTO"
may be used through the program. I apologise for the lengthy graphic lines (Line No's 990 -
1430 ). However, I am sure some of you can design your own routine for these. I assure you
that, although tengthy, they are well worth the work involved., The distance required to travel
is set up in variable R - contained in Line No. 20. This may be changed to suit your requirements
{make it less for a shorter distance).

I won't explain any more as it will take some of the fun out of it, and the program is self-
prompting. So, good tuck with your Desert Chase.

- 0000000000 -

*x%x*%  FORMATION - L2/16K  (C) by David Grigg *****
An Electronic Form Creation and Data Entry System.

INTRODUCTION.

Entering large amounts of data can be the most tedious and frustrating part of using a personal
computer. Storing that data on cassette tape, if you don't have disk drives, can be even more
time consuming and annoying. If data is to be entered during program execution, then appropriate
prompts can be written into the program in the form of PRINT or INPUT statements, but this can
be fiddly and difficult. Data entered in this way can only be stored on tape using the snail's-
pace PRINT # statements, and what's more, there is always the chance that a program error will
cause execution to stop, which usually means losing data entered during execution. Rather safer
is entering data in the form of DATA statements in the program itself. But having to type the
word "DATA" at the beginning of every line can be tedious. Commas have to be inserted between
data items, and it is all too easy, with a long list of numerical data items, to lose track
of how many you have entered, or which order they are in, since there are no prompts. So this
method of data entry can be equally tedious.

In a non-computer situation, we are all used to filling in forms when information is wanted.
Although this can be wearying, at least we always know what data is wanted, how much room we

have to fill it in, and we can always go back to correct a previous entered item, if we have
made a mistake.

Business computer systems have offered electronic form systems for data entry for some time,
whereby an electronic form is presented on screen so that a relatively unsophisticated operator

can enter data in the same sort of way as filling in a form by hand, with all the advantages
of that method.

FORMATION is a computer program for the Model 1 TRS-80 and the System 80 which gives you the
same capability, with the very valuable feature of being able to quickly and simply design your
own electronic forms, then save the design for future use. Data is stored in the form of DATA
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statements automatically appended to any existing BASIC program in memory. The data can then
be stored on tape simply by using the CSAVE command in the normal manner.

HOW TO USE "FORMATION®.

1.

Loading the program.

Turn on the computer then type SYSTEM (enter). To the SYSTEM prompt answer FORMAT {enter),
and press the play button on the recorder. When the prompt returns, type / (enter), and
the READY prompt will appear. Now you can load any BASIC program you wish to append data
to. When you are ready to use FORMATION, type OPEN in command mode. The list of FORMATION
options should appear,

A Sample Form

To see how FORMATION works, choose option 4, FILLING EXISTING FORMS. The screen will fill
up with a sample electronic form, for a simple mailing list program. Look at the format
of the screen., The areas marked out by underline symbols ( )} are "entry fields". A blinking
block cursor will be present at the beginning of the first field,

Type in some appropriate data, perhaps your own surname first. Them hit ENTER (NEW LINE
for the System 80). The block cursor will skip to the beginning of the next entry field.
The down arrow key would have the same effect (CTRL key for System BO). Before you enter
your initials hit the up arrow key {(or ESC Key). The cursor will skip back to the beginning
of the previous field. Hit ENTER again to go forward to the next field. Continue to fill
in appropriate data in all the fields. If you make a mistake, backspace in the usual way,
or use the up arrow key (or ESC Key) to return to a previous field. Once all the data is
entered to your satisfaction, hit CLEAR (or for the System 80, hit shift @). A1l the data
will vanish, and the cursor will be back at the beginning of the first field.

Note tl_1at if you type right to the end of a field, the cursor automatically skips to the
next field. Similarly, backspacing past the beginning of a field skips you back to the
start of the previous field.

You can either continue to enter new data, or you may like to escape from this mode to see
what has happened to your data. To do this, hit shift up arrow key (or shift ESC). The

list of options will return. This time choose option 5, RETURN TO BASIC. The Ready prompt
will appear.

Now LIST. The data you have entered will be Tisted as one or more DATA statements beginning
at line 32005, with commas inserted between items which were entered in different entry

fields. If an existing BASIC program had been in memory, these statements would have been
appended at the end of this program.

To return to FORMATION type OPEN (enter).

Creating a New Form

To create your own electronic form, choose option 2, CREATE A NEW FORM, Or the existing
form in memory can be modified or added to by choosing option 1. If option 2 1is chosen,
the screen will clear, and the cursor will appear at the top left of the screen.

You may now type in any text you choose to act as prompts. The down arrow key (or CONTROL)
key will drop the cursor down one line. The up arrow key (or ESC) key will jump it up one
line. The backspace key acts normally, though you will find that the cursor is non-destructive.
If you want to wipe cut a character, you should use the space bar., On the TR5-80, the right
arrow key acts as a non-destructive forward space. The ENTER {or NEW LINE) key will move
the cursor to the start of the next line, Using these keys, the cursor can be quickly moved
around the screen to enter text wherever you like.

However, to create the vital entry fields, the underline symbol must be used. This symbol
is accessible by hitting the @ key. An entry field begins with an underline symbol and
continues to the end of a string of such symbols. Any break in this string creates a new
entry field. So if you were to type “ " this would establish one entry field four characters
long, but typing " " creates four entry fields, each one character long. Entry fields
can be created anywhere on the screen, and you may create up to 80 separate entry fields.

it will be important for you to make a written record of which entry fields you have estab-
lished, what data they will contain, and their order (from left to right, top to bottom}.
The reason you need to note this is so that your BASIC program will be able to access the
data in the right order, and with the right type (numerical or string as appropriate].

Once the form is complete to your satisfaction, type shift up arrow key (or shift ESC) to
return to the option list. If your form is only for temporary usage, you can proceed to
fill this form as you did with the sample form. However, you will probably wish to save
this form for future use. To do this, put a blank cassette in your recorder, and choose
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option 3. After you have pressed the record and play buttons, you can save the form onto
tape.

Note that the entire FORMATION program, complete with new form, is saved in this way. This
means that any time you wish to use your own form, you need only load the one SYSTEM Program.
FORMATION was designed in this way for your convenience.

NOTE: Some characters, if entered when filling in forms, will be changed before they are inserted
into the DATA statements. This is because otherwise they would act as delimiters and mess up
the DATA statements. These characters are double quotes ("), comma (,), and the colon (:).

They will be changed to the characters +, + , and + respectively. Your BASIC program may need
to take this into account.

FORMATION COMMAND SUMMARY.
CREATE MODE: TRS-80 SYSTEM 80

* Move cursor up one line + ESC
* Move cursor down one line + CNTRL
* Move cursor forward one space + not available
* Move cursor back one space - -
* Insert underline symbol @ @
* Move cursor to start of new line ENTER NEW LINE
* Escape from this mode shift + shift £5C
FILL MODE:

* Cursor to start of last field t ESC
* Cursor to start of next field + CNTRL
* Move cursor forward one space +> not available
* Move cursor back one space -+ +
* Move cursor to start of next field ENTER NEW LINE
* Record data, start clean form CLEAR Shift @
* Escape from this mode shift + shift ESC
FROM BASIC:

Type OPEN (enter) to return to FORMATION

NOTE: FORMATION makes extensive use of calls to the Microsoft Basic ROM in order to reduce
the amount of memory it takes up. It is possible that the program will not work with
some late model TRS-80's with the revised ROM.

This program is for L2/16K machines only. Users of Level 2 machines with more than 16K MUST
respond to MEMORY SIZE with 32767. This program WILL NOT work on a Disk Basic machine.

SYSTEM 8G owners who do not have a right arrow key may get around the problem of right direction
cursor movement by pressing the backspace key until the cursor wraps around the screen. The
desired position may then be reached as it is approached from the right side of the screen.

{The distribution disk contains an offset version taking the user to Level 2}.

- 000000000 -

dkik*  PRIORITIES - L2/16K by A.F.J. Bell *#&*x

This program was written for two reasons. Firstly, because of the activities of the Razor Gang
there was a need to be able to review the activities of my hospital and put them in order of
priority. Secondly, I wanted to get some experience in using string matrices.

The program enables one to specify up to 12 activities, and to assign a rank to the importance
and to the feasibility of each activity. Then the computer finds the product of the importance
and the feasibility, which can be taken as the relative priority which each activity should
receive. One can review, add or change data until one is satisfied. One can then order the
activities according to their importance, feasibility, or priority, and printout the results.

Lines 10 to 120 are housekeeping. Line 60 sets my Microline 80 Lineprinter to 10 chrs/in and
64 chrs/line, sets the page length to A4 size, and sets the linenumber counter to 0. You will
need to change this to suit your type of printer.

Lines 190 to 240 display the options. The rather complicated system in lines 220 to 240 enable
one to use a single stroke INKEY$ system.

CHR${13) in lines 250 to 300 {the instructions} is the control character for linefeed/carriage
return.

Lines 310 to 440 accept data from the keyboard, and puts the data as string values in a string
matrix {two dimensional array). Line 430 converts the string values into numerical values,
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MICRO-80 PRODUCTS CATALOGUE

This catalogue contains a selection from the wide range of peripherals, intexfaces, computers and
software carried by MICRO-80 for your computer. If you don’t see the item you want, contact us, we
probably have it anyway!

MICRO-80 has been supplying customers throughout Australia and the Pacific region by mail-order for
2 years. Our customers find this a simple and efficient way to do business, You may place your order
by telephone or by mailing the order form from any issue of MICRO-80 magazine. Generally, it takes
about one week from receipt of order until despatch. You should allow 2-3 days for your letter to reach
us and 7-10 days for the parcel to reach you, making a total tumaround time of 2%2-3 weeks.

WARRANTY AND SERVICE
All hardware products

Adelaide workshops.
TRADE-INS AND TERMS

BOOKS TRSDOS 2.3 DECODED
AND OTHER MYSTERIES
I by James Farnour
The TRSDOS operating system
explained with. a fully

commented source code listing,
a description of the command
line interpreter and the

| subroutines used by the DOS
commands, the file
management system, the error
message processor and much,
much more, Excellent value at

: $39.95 (plus $1.20 p, & p.)

BASIC FASTER AND BETTER

AND OTHER MYSTERIES

by Lewis Rosenfelder

Basic is not nearly as slow as
. most programmers think. Basic
Faster and Better shows you
how to super charge your BASIC
with almost 300 pages of fast,
functions and subroutines.
You won't find any trivial
poorly designed “check-book
balancing” programs in this
book — it's packed with useful
programs.
Tutorlal for the beginner,
instructive for the advanced,
and invaluable for the
professional. this book doesn’t
just talk . .. it shows how! Basic
Faster and Better is $39.95
(plus $1.20 p, & p.)

RASNK FASTER

a 90 day parts and labour warranty either from the
manufacturer/distributor or from MICRO-80 Pty Ltd. In many cases, warranty servicing can be
arranged in your own city, otherwise goods will be repaired by our own team of technicians in our

MICRO-80 can accept your existing equipment as a trade-in on new equipment. We can also arrange
consumer mortgage flnancing or leasing on larger hardware purchases. Contact us for details.

BOOKS

_turning an B-track into a mass

THE CUSTOM TRS-80

AND OTHER MYSTERIES

by Dennis Bathory Kitsz

Ever wanted to do things to
your TRS-80 that Radio Shack
said couldn’t be done? How
about reverse video, high
resolution graphics, and audible
keystrokes?

Now enough? How about

.| controlling a synthesiser,
2 individual reverse characters,
#N and a real-time clock just to

.4 floppy drive system is all about,

storage device, making music,

name a few?

The Custom TRS-80 and Other
Mysteries is packed with more
than 290 pages of practical
information and can be yours
(for only $39.95 (plus $1.20

B &p.)

' MACHINE LANGUAGE DISK 1/0
and OTHER MYSTERIES

by Michael Wagner

The guide to machine language
disk software for TRS-80 Models
1 and 3 that explains what the

disk controller chips, read/write
access, head step and seek
commands, forced-interrupt
command, disk files, how
records are stored on disk,
creating a file, etc. You also get
a disk formatter program, a
program to calculate passwords
and much mare for only $39.95
{plus $1.20 p. & p,)
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Introducing the
NEW LNW80
MODEL 2

The new LNW Model 2 Is not just a nilcrocomputér but 2 complete computer package
that includes excellent hardware, extensive systems software and a range of applica-
tion software. Manufactured by LNW Research Corporation, the LNW Model 2 features:

HARDWARE: SYSTEMS SOFTWARE:

* 4AMHz Z80A microprocessor with 96K user LNWBASIC 4.0 — an extension to disk BASIC
RAM. that allows full use of the LNW8O0s

* 16K X 6 bits Graphics RAM, expandable to graphics capabilities through the
64K (four pages). addition of powerful graphics

» Printer, RS-232-C and cassette interfaces. commands such as CIRCLE, COLOR,

» 12K BASIC in ROM {Level 2 compatible). DRAW, etc,

¢ Support for single/double sided, — i .
single/double denslty, 5" or & disk DOSPLUS 34 - the fast reliable and easy.

drives. ; ;
inili des all the file control and disk
« Full TRS-80 Model 1 compatibility. management ‘
. - you need for max
gLE%Sut%OIOUF {RGB) and B & W video imum benefit from your d]5k
« FOur HiRes Graphics Modes: gﬂs\rl%s as well as an enhanced disk
—B &W 128 x 48 _
— B & W 480 x 192 LNW-CP/M — the CP/M operating system
— 8 colour 128 x 192 opens the door to a whole new
— 8 colour 480 x 192 world of software. LINW-CP/M was
* Three text displays Modes: designed to be compatible with
— 64 char x 16 lines application programs written for
— 80 char x 16 lines CP/M 22 and provides the user
— 80 char x 24 lines with a 61K system
APPLICATION SOFTWARE: 3. Electric Pencil — an easy-to-use word
1. LNW Small Business and Professional Ac- processor. _
counting Series — including General 4. Microterm — an intelligent terminal pro-
Ledger, Accounts Receivable Accounts gram for communications.
Payabl Congnd  Payroll (USA. 5 chart-Ex— allows you to transform your
CONVEnLions. - data into pig, line or bar charts on hi-
2. Electric Spreadsheet — for financial pian- res display or printer with bit graphics
ning and forecasting.

The LNW80 Model 2 is perfect for the serious hobbyist or businessman seeking a higher
performance, more reliable computer to replace his TRS-80 Model 1 without sacrificing
a huge investment in software and programming experience.

LNW80 Model 2computer . ............................. e $2850 -
(complete except for disk drives and monitor)

HI-RES Green Phosphor Monitor ................... ... . ... ............ $265

super HIRES Hitachi RGB Monitor .. ... ... ... ......................... $1,250

Two Singlesided 40 Track Double Density Disk Drives . ..................... $825

All prices include Sales Tax and are subject to change without notice. Prices are FOB
Adelaide. Add $20 road freight anywhere In Australia. All equipment carries MICRO-80's
Australia-wide 90 day warranty covering parts and labour.

CAT2
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SCARFMAN

This incredibly pqrpular game craze
now runs on your TRS-BQOT I1's eat or

be eaten. You run Scrarfman around
the maze, gobbling up everything in
your path_ Try 1o eat it all before nasty
monsters devour you. Excellent high
speed machine language action game
from the Cornsoft Graup. With sound.

r “ Price: $£17.95

Soar swiftly over )agoed landscape,
swooping high and low o avoid
obstacles and enemy missiles attacks.
With mils of wild terrain and tunnels
lo penetrate. you'ra well anmmed with
bombs and multiple forward missiie
capability. From Melbourne House,
Features sound, trainer mode and
customizing program, .
Price: $38.50

LUNAR LANDER

As a vast panofamic moonscape

scrolls by, seiect one of many landing

sights. The mare perilous the spot, the

more points scored -- if you land

safely. You control LEM main engines -
and side thfusters. One of the best

uses of TRS-80 graphics we have ever

seen From Adventure International.

With sound.

Price: $26.50

METEOR MISSION I

AS you look down on your view,
astronauts cry out for rescue. You
must maneuver through the asteroids
and meteors. ;Can you get back o the
space station?) Fire lasers to destray
the astercids, but walch out, there
could be an afien Flagship lurking
Includes sound sflects!

" Price: $28.50

A
I's up to you to keep the Wast
beautiful with Qutlaws and rene-
gade Indians on all sides. Even the
frain has been captured by Outlaws
with all the peyroll on board. Can

you clean up the Wild West?
Price: $26.50

STICKERQO

SPACE ATTACK

Steady your narves, keep a sharp
iookout, and prepare for battle to
save your city, Fiendish aliens are all
around, and if they destroy tha city

you lose. Price: $26.50

JOYSTICK
INTERFAGE

INTQ AN ARCADE GAMES MACHINE
Mirrn-80's Stickeroo Interface Features:

PRICE IRLILE S

STICKERDBL + tNSFAUCTIONS + DEME PROGRAM LISTING

PLEASE SPECIFY TAS 80 MOGEL 1 OR SYSTEM B0 WHEN JRODERING

PISTOL GRIP JAYSTICH WITH FIRE BUTTON

529 S péan

EE -
L T O

GALAXY INVASION

The sound of the klaxen is calling you!
Invaders have been spotted warping
toward Earth. You shift right and left
as you lire your lasers. A few break
formation and fly straight at you! You
place your finger on the fire button
knowing that this shot_must connect!
With sound etfects!

Price: $26.50

DEFENSE COMMAND

The invaders are back! Alope, you
defend the all important nuclear fuel
canisters from the repeaied attacks of
thigving aliens. repeatedly. An alien
passes your guard, snatches a
canister and flys straight off, Ouick!
You have one 1ast chance lo blast him
from the sky! With sound and woice.

STRIKE FORCE

As the primary detender of a world of
cities under deadly alien attack, your
weaponry is the latest: rapid fire
missiles, long range radar. and
ingendiary ‘‘star shells,”’ Your torce
figld can absorb enly a limited number
of impacts. A complex game ot
strategy, skill and retlexes from

Melbourne House. Price: $26.50

SUPER NOVA

Asteroids float ominously around the
scieen. You must destroy the
asteroids before they destroy you! (Big
asteroids break into little ones). Your
ship will respond to thrust, rotate,
hyperspace and fire. Walch out lor
that saucer with the laser! As
reviewed in May 1981 Byle Magazine.

Price: $26.50

Your $hip comes oul of hypérspace

" under a convoy of aliens  You desiroy

every oné But another set appears
These sesm more inteltigent. You
eliminate them, 1oo. Your fuel supply is
dwminishing. You must destroy Iwo more
sets before you can dock. The space
statior 15 now on your scanner . Wilh

soun! Price: $26.50

ATYACK FORC

AS your ship appears on the botlom of
tha maze, sighi alien ships appear on the
op, all traveling dirsclly at you! You
move loward them and lice missiles But
the mare aliens you desiroy, the faster
the remaining anes become. If you gel
loo good you must endure the ‘"Flag-
ship™"... With sound effects!

iPrice: $28.50
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FOR YOUR ENTERTAINMENT

MICRO-80 now offers you the widest range possible in entertainment software.
These programs are supplied on cassette for the Level l//16K TRS-80 Model I/l
- (except as noted). They are also suitable for the System 80 but sound may not be
available unless a hardware modification has been fitted to reverse the roles of

recorders #1 and #2.

DEFENCE PENETRATOR $20.95

DEFENCE PENETRATOR is based on one of the
most popular arcade favourites of all time with
smooth graphics and sound effects. With realistic
scrolling planetscape it's the best game yet.

BATTLE STATION $21.50

The aim of the game is to defend your space station
against the attack of four alien space ships.
$20.95

MORGOTH
Morgoth is a unique action packed adventure

allowing you to wander through the enchanted -

dominion of Morgoth and collect the lost treasures
of KAZARD KALLAHAN. But Beware! You must
escape before the satanic Morgoth is aroused and
seeks yeal

KILLER BEETLES $21.50
The aim of the game is to dig traps. When a beetle
falls in you must fill it in to bury them, before they
can catch you.

STAR CRESTA $20.95
Star Cresta takes you beyond the limits of your com-
puter and into the Cosmic void itselft Beware! fron
clad concentration and lightning relfexes are re-
quired to destroy the evil empress.

JUNGLE RAIDERS $21.80
The aim of the game is to defend your four bases
from the marauding Jungle Raiders. You kill ali
the Jungle Raiders and they try to hit you with their
spears or drag off all four of your bases.

KILLER GORILLA $21.50
Four completely different frames. Each one offering
a different challenge, makes this one of the most
complex and stimulating games ever written for a
TRS-80. The game keeps track of the top ten scores
along with a six character name for each score,

JUNGLE BOY $21.50
The ultimate challenge! Are your reflexes fast
enough to swing Jungle Boy from vine to vine? Can
you swing through the jungle? Can you swim by the
alligators? These are just some of the things you will
find very challenging in Jungle Boy.

STELLAR WARP ’ $20.95
Animation with superior fighter craft brings you an
even greater challenge. As your computer ad-
vances your level, the aliens become more
dangerous and the harder it is to stay alive!

HOPPY $21.50
The amn of the game is to get your frogs across the
busy highway without being squashed and then
across the nver by means of floaing logs and
turtles.

INSECT FRENZY $21.50
The aim is to stop the centipede from getting you, all
the time keeping an eye out for the giant spider.

ALIEN CRESTA $21.50
The aim is to defend your ship from numerous at-
tacks from an assortment of aliens. If you get hit
three times, it's all over.

RALLY RACER $20.95
Drive through an action packed maze and try to hit
all the flags before Morgan the Mad motorist or
Crazy Harry and his killer hoodlurns catch youl!

SPECIAL OFFER

Buy any two games on this page and pay

only $35 SAVE $6

NOTE:
As the prices of imported software may vary, these prices are valid for current stock only and prices are subject 10
change without notice.
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Double Your Disk Storage Capacity with the

LNDoublerx 5/8

The LNDoubler is easily installed into your expansion interface and provides support for both
54" and 8" disk drives. Completely compatible with all the major Disk Operating Systems,
the LNDoubler provides technically advanced, tested and reliable double-density operation
with such features as:

Analog phase lock loop data separation.
Precision write precompensation.

High quality PCB will contacts gold-
plated.

Drives 1-3 may be software selected

as B" or 8" drives and a switch is
provided for drive 0. _ _

* Supports any mix of §" or 8” drives, single
or double density, single or double sided.

The LNDoubler will inrease the formatted storage capacity of each 40 track single-sided drive
by 80% to over 180Kbytes — for just over half the cost of one disk drive. With an 8 inch double-
sided double-density disk drive, you can have over one Megabyte of online storage!

The LNDoubler 5/8 doubler with documentation is available for ...

. $285 plus $2.00 p.&xp. _ _
NOTE: A special cable is required for 8" drive operation and 8" double-densify operation
requires a 3.55 MHz CPU speed-up modification.

now avallable ...

DOSPLUS 3.5

is the state of the art in Disk Operating Systems for the Model | and Model 3 offering an order of magnitude
increase in flexibility and performance over its predecessor DOSPLUS 3.4 and yet, is easier to use and more
friendly with a Help facility explaining the syntax of DOS commands. The huge manual of over 350 pages
describes the system in detail and is sectioned and tagged so that you can find what you want more
quickly. Far greater flexibility is offered by the introduction of device drivers that are external to the system
and that can be tailored to your needs.

Some of the features offered by DOSPLUS 3.5 are ...

* Single and double density support with density recognition.
* Improved file control facilities and date stamping of files.

* A keyboard driver that offers single key entry

* An extensive Job Control Language.

* Complete and detailed technical systern information.

* Two versions of BASIC, plus a BASIC label facility.

¢ and much more.

' DOSPLUS 3.5 REPRESENTS EXCELLENT VALUE AT $160
When ordering by MAIL please specify Model | or Model 3 and include $2 for freight
DISK DRIVE HEADS
CLEANING
DISKETTES

$44 incl p. & .

FIT A PERCOM
DATA SEPARATOR
and eliminate CRC

5" FLOPPY
DISKETTES

Disk drives are expensive and so are
diskettes, As with any magnetic
recording device, a disk drive works
better and lasts longer if the head is
cleaned regularly. In the past, the
problem has been, how do you clean the
head without pulling the mechanism
apart and running the risk of damaging
delicate parts. 3M has come to our
rescue with SCOTCH BRAND, 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

3M Scotch Brand

* Reinforced centre hole
* 'To suit soft sector format
¢ Rated for double density

Box of 10 single-sided for

$59 incl p. & p.

Box of 10 double-sided for
$69 incl p. & p.

errors and locked-out
tracks

$45 plus $2 p. & p.

When Tandy designed the TRS-80
expansion interface, they did not include
a data separator in the disk-controller
circuitry, despite the [.C. manufacturer’s
recommendations to do so. The result is
that many disk drive owners suffer a lot
of Disk [/O egglrs. Theﬁanswe:i is a data
separator. This unit fits inside your
sion interface. It is supplied with
| instructions and is a must for the
serious disk user.
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HARDWARE KITS

Are you the do-it-yourself type? Then these kits are for you

PCG-80
Hiresolution
Graphics Board

The ultimate hi-resolution graphics
board for the TRS-80 Model 1 and
System 80 that provides 256
programmable characters as well as the
ability to emulate a 384 x 192 dot
addressable screen. The hardware
capabilities of the PCG-80 enable you
to plot mathematical functions, display
arcs, circles, lines, waves and design
and display custom characters ranging
from 72 pixels to 18432 pixels. You can
mix graphics and characters anywhere
on the screen.

PCG-80 to suit Model 1 only 199
plus $5 p. & p.
PCG-80 to suit System 80 only 5219
plus $5 p. & p.

{Note: Not suitable for later type
Japanese keyboards on TRS-80 Model 1).

Typewriter
Interface Kit

The MICRO-80 interface does not
interfere with the normal operation of
your Praxis 35 or ET-121 typewriter
which becomes a reliable, high qulaity,
letter perfect printer. We are convinced
that you will be able to fit the interface
yourself without hassles and be
printing within the hour. Our interfaces
provide a Centronics compatible parallel
interface and are supplied with power
supply, comprehensive fitting
instructions and user manual. The
cable to connect the interface to the
computer is not included in the price.
We also offer a fitting service in

Adelaide for only $35.

Inteface to suit Praxis 35 only 5300
plus 310 p. & p.
Interface to suit ET-121 only 5375
plus $10 p. & p.

16K Memory
Upgrade Kit

ONLY $25

plus $2.00 p. & p.

Large volume means we can buy
better and can pass the savings
on to you. There are our proven,
prime, branded 200 nanosecond
chips, guaranteed for 12 months.
A pair of DIP shunts is also
required to upgrade CPU memory
in the TRS-80 — these cost an
additional $4.00. All kits come
complete with full, step-by-step
instructions which include labelled
photographs. No soldering is
required. You do not
have to be an experienced
electronic technician to
install them.

Lower Case

| ]
Modification
plus $2.00 p. & p.
The MICRO-80 modification features true below-
the-line descenders, a block cursor and symbols
for the 4 playing-card suits. Each kit comes with
comprehensive fitting instructions and two
universal lower-case driver routines on cassette
to enable you to display lower case. These
routines are self-relocating, self-protecting and
will co-reside with other machine language
programs (the second includes keyboard-
debounce and flashing cursor). Fitting requires
soldering inside the computer and should only
be carried out by an experienced hobbyist or
technician. A fitting service is available in capital
cities for only $20.00 and a list of installers is

included with each kit. {Specify TRS-80 Model |
or System 80 when ordering.)

All prices include Sales Tax and are correct at time of publication but are subject to changes wirhout notice, Ail equipment carries MICRO-80's Austialla-wide 90-day warranty
covering parts and labour.
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DISK OPERATING SYSTEMS &
DEVELOPMENT SOFTWARE

You can increase your programming productivity, the execution speed and ‘user friendliness’ of your programs
by using an enhanced Disk Operating System (DOS). Together with the other utility software, you can get the
most from your disk drives. Note: For DOSes, include $2.00 for freight.

DOSPLUS 3.5
{Specify Model | or Modei} lll)

DOSPLUS 3.5 is a powerful, sophisticated DOS intended for the
experienced user. The system can be configured to sult your require-
ments, provides greatly enhanced features over 3.4 and new
features like single-key entry, date-stamping of files, a Help file and
more. More user friendiy than 3.4, DOSPLUS 3.5 comes with a
very extensive stand-alone manual.

BMON by Edwin Paay $20.50
The ultimate High Memory Basic Monitor L2/168-48K

BMON Renumbers; Displays BASIC programs on the screen while
they are still loading; telis you the memory locations of the program
just loaded; lets you stop a load part-way through; merges two pro-
grams, with automatic renumbering of the second so as to prevent
any clashes of line numbers; recovers your program even though
you did type NEW, makes one program invisible while you work
on a second (saves hours of cassette time!): lists all the variables
used in the program; makes SYSTEM tapes; iets you Edit memory
directly ... the list goes on and on. Cassette comes with 16K, 32K
gnd ;ek versions, ready to load. Can anyone afford NOT to have
N?

THE FLOPPY DOCTOR/MEMORY DIAGNOSTIC

Model Iil Disk $43.50
THE MICRO CLINIC offers two programs designed to thoroughly
check out the two most trouble-prone sections of the TRS-80 —
the disk system (controller and drives) and the memory aays. Both
programs are writlen in Z80 machine code and are suppled together
on diskette for a minimum 32K, one disk system,

$160.00

NEWDOS 80 VERSION 2.0
(Specify Model | or Model! 1Il)
Newdos 80 suits the experienced user who has already used
TRSDOS, understands the manual and is prepared to learn the
somewhat complicated syntax of one of the most powerful DOS's
available. With the correct hardware, Newdos 80 supports any mix
of single- or double-sided, single or double density, 5" or 8" disk
drives with track counts up to 96. It provides powerful, flexible file
handiing in BASIC including variable length records up to 4096 bytes.
Definitely not for the beginner.

MASTER DISK DIRECTORY ) $20.95
FIND THE PROGRAM FAST!! PAYS FOR ITSELF BY RELEASING
REDUNDANT DISK SPACE!! MASTER DIRECTORY records the
directories of all your individual disks onto one directory disk. Then
it allows you examine them, find an individual file quickly, list files
alphabetically, weed out redundant files, identify disks with free
spacs, list files by extension, etc, etc. This program is nvaluable
for the serious disk user and will pay for itself many times over. Not
fully compatible with NEWDOS 80.

$185.00

COLOUR COMPUTER SOFTWARE

For Tandy Colour Computers with at least 16K of memory, choose from the following selection:

SPACE FIGHTER $20.95
You are out in space, armed with laser beams and your mission is
to shoot down five enemy fighters. Skill is required to keep your
enemy in your sights to destroy them. Requires 16K Extended Col-
our BASIC,

ESCAPE FROM MARS $20.95
A good first adventure that takes place on Mars where you have
to explore the city and deal with the possibility of hostlle allens.
BREAKAWAY $20.95
Written in machine language for speed and features 15 levels of
difficulty.

QUEST $25.50
An adventure played on a map of Alesia generated by your com-
puter. You must gather men and supplies by combat, exploration,

trading, etc. When vour force is strong enough, you attack the citadel
in a baltie to the finish.

RACING DRIVER $23.50

You drive along able to see only the road in front of you, leaving
little time to avoid obstacles and hazards that you meet in your path.
Featuring three levels of skill, colour and sound. Requires 16K Ex-
tended Colour BASIC.

HAUNTED HOUSE $20.95

A real adventure for the kids, with ghosts and goblins, treasures
and problems.

TREK ADVENTURE $20.95
You are in deep trouble aboard a starship abandoned by its crew.

PYRAMID $20.95

An exciting and challenging adventure where you hunt for treasure
in a pyrammig full of problems.
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80 COLUMN DOT MATRIX PRINTER

Features: ¢ 80 cps bi-directional, logic seeking
e 40, 71, 80 or 142 characters per line
¢ Normal and italic alphanumeric, symbol and
semi-graphic characters
¢ Unidirectional bit image graphics
(8 x 640 or 8 x 1280 dot/line)
¢ Tractor and friction feed

EPSON MX80 compatible control codes

FOR A LOW $599

SPECIAL A NNOUNCEMENT

We are expanding our range of disk drives to include the new

SLIMLINE

MINI-FLOPPY DISK DRIVES

These half-height, 54~ disk drives represent the state of the art in both technological
design and mechanical construction. With the characteric high quality of manufacture
expected in Japanese products, these drives feature ultra-modem electronics, servo-
controlled direct drive motors and exceptional physical construction that provide
extremely reliable, smooth and quiet operation in both single and double density.

Tyc\;o c;/arieties. will be available shortly: 40 track double sided and 80 track double
sided.

Please WRITE for further information.

OTHER PRINTERS AVAILABLE:

EPSON RX-80 $995
Features: 100 cps, 6 character sizes, bit image and graphic modes.

ITOH PROWRITER 8510 $1150
Features; 120 cps, bit graphics and proportional printing.

EPSON FX-80 $1399

Features: 160 cps, 6 character sizes, proportional printing, bit graphics.

All prices include Sales Tax and are correct at time of publication but are subject to change without notice.
All equipment carries MICRO-80's Australia-wide 80 day warranty covering parts and labour.
Add $10 road freight anywhere in Australia.




VOLUME 4, NO. 2 (SEPTEMBER, 1983) MICRO-80 PAGE 19

multiplies them, converts this value into a string value, and puts it in the array. Lines 330,
390 and 420 prevent inappropriate data entering the matrix. Line 330 also assigns a value in
I{N} to each row of the string matrix. This array is used later when ordering the data.

Lines 450 to 570 echo the data (using lines 680 to 760) and allow lines to be added or changed,
and are quite straightforward.

Perhaps the most important part of the program is found in lines 770 to 840 which arranges the
values in descending order. Variable T sets the values to be compared in line 800, but it is
not these values which are transposed in line 810. The values in the I{N} array are transposed
instead. And the display subroutine of lines 680 to 760 prints the rows of data corresponding
to the new order of I(N),

Lines 850 to 940 are a Screenprint subroutine. LN is used as a linecounter since the lineprinter

counts only one line for a full scan of the screen.

with the values set for A4 size pages.

Lines 980 to 1050 are NOT used in the usual rumning of the program.
developing and testing the program to aveid having to enter data by hand.

Lines 950 to 970 are a pagination subroutine,

line 320 which should be deleted when the program has been debugged.

~ 0000000000 -

¥xxx TOWERS OF HANOI *%x%

COLOUR COMPUTER

10 THE TOWERS OF HANDI
20 ¢ BY
30 MICHAEL BYRNE
MODIFIED FDR THE COLOR
COMPUTER BY MIERO-80
40 CLEAR 93
S0 CLS(0):60SUB 1430:60SUB 1S10:
MAX=8
60 DIM N(3),P1{MAX),P2(MAX) ,P3{M
AX) . SK (10XMAX)
70 SC=1:AL=2:DN=3:CT=0:P1 (0)=99:
P2(0)=99:P3(Q) =99
80 NM=0:J=0: 1=0;5P=0:B=0:CLS
¢ INPUT“HOW MANY DISCS DO yYOU
WANT":CT
100 IF CT> MAX THEN PRINT“MAXIMU
M NUMBER IS 8":G60TO70
110  IF CT<=0 THEN PRINT"SORRY,
THAT’S NOT POSSIRLE":60T0O 20
120 IF CT<=3 THEN PRINT"“YOU HAVE
NO SENSE OF ADVENTURE BUT I SU
PPOSE YOU HAVE TO START SOMEWHER
E"
130 NULI=CT:N(2)=0:N{(3}=0
140 INPUT"AUTOMATIC OR MANUAL (A
DR M) ";MODES
150 IF MODEsS$<>"A" GOT0O 270
160 PRINT"HOW FAST®™: INPUT" (O IS
FASTEST, 10 IS SLOWEST)":S
170 CLS:G0SUB1150
180 GOSUBG3I0: SP=4
190 SK(SP-3)=CT:SK(SP—-2)=5C:SKK(
SP—-1)=DN: SK(SP)=AL
200 B=5P:SP=SP+4
210 BK(SP-3)=8K (B-3) :SK(8P-2) =5K
(B—2):SK(SP—-1)=8K{B—1):SK(S5P)=5K
{B)
220 IF CT< »>1 THEN GOTO 250
230 SP=SP+2:5K(SP-1)=1:5K{5P) =33
GOSUB 5980
240 GDOTO240
250 GOSUR Bl1O
2460 PRINT2414, %"; : GOTOSO0
270 CLS:605UB 1150:S=0
280 GOSUB H30
290 PRINT24156,"
"3

300 PRINT?416, "FROM PEG";: INPUT

F

310 PRINT®430,"T0 PEG";: INPUT T

320 IF F<1 OR T<1 OR F>3 OR T>3

THEN PRINT"NO SUCH PEG®:GOTO 290

330 IF F=T THEN PRINTYMOT ALLOWE

D":6OTO 290

240 IF N{F)<=0 THEN PRINT"THERE

ARE NO DISCS ON PEG ";F:GOTOZ90

350 I=N(F):I=N(T)

360 ON F GOTO 370,400,420

370 T1=P1{(1)

380 IF T=2 THEN T2=P2(J):ELSE T2

=P3 ()

390 GOTO 430

500 T1=P2(I):IF T=1 THEN T2=P1(J

):ELSE T2=P3(J)

410 GOTO 430

420 T1=P3{I}:IF T=2 THEN T2=P2(J

}:ELSE T2=FP1{J)

430 IF T1>T2 THEN PRINT"NOT ALLD

WED": GOTO290

440 SP=SP+2:5K (SP—1)=F:SK{(SP)=T

450 GOSUB 580

460 IF N(1)=0 AND N{2)=0 AND N(3

y=CT THEN GOTO 470:ELSE GOTO 290

470 M=2~CT-1:PRINT®416,"
“:PRINTS

416,"";

480 IF NM=M THEN PRINT"CONGRATUL

ATIONS' YOU DID IT" ELSE IF NM-M

<=M¥0,15 THEN PRINT“NOT BAD AT A

LL"

430 PRINT“YOU TRANSFERRED ALL TH

E DISCS IN “;NM; " MOVES

500 PRINT"CARE FOR ANOTHER GAME"

:PRINT" (YES OR ND)";

510 INPUT ANS$

520 IF AN$="N" DR AN$="NO"THEN C

LS: POKE3S9, 126: END ELSE GOTOS0

530 3=CT

540 FOR I=1 TO CT

550 PL{I}=J:J=J-1:NEXT 1

560 RETURN

570 *SHIFT DISCS

580 NM=NM+1:SE=SK (SP-1) : DE=GK (5P

)

590 FOR I=1 TO 30¥S:NEXT I

600 I=N(SE):Y=23-(1%2)

610 IF SE< >1 THEN &30

620 TD=P1{1):%X=10:60T0 &&0

They are used only when
They are called by
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*kkkk  NEXT MONTH'S ISSUE ko

Next month's issue will contain at least the following programs plus the usual features and

articles.
1/3 or System 80/Y¥ideo Genie,

An (80) after a program title indicates that the program will be for TRS-80 Model
A (CC) indicates that the program will be for the TRS-80 Colour

Computer and {Peach) that the program is for the Hitachi Peach.

** HAMBURGER (80) L2/16K **

It is your job to make hamburgers. You
have got some buns, eggs, salad and meat.
The only trouble is that while you are
trying to put the hamburgers together,
a couple of aggressive sausages are trying
to catch you. The bigger the hamburger,
the bigger your score,

** XUSR SCREEN FILL SUBROUTINE {8Q) L2/4K **

This very short but powerful subroutine
gives you a new function that you can use
within your own programs. With this program
you can insert X=USR(N) where N is a number
from 1 to 255 and the screen will fill
with that character at machine 1language
speed.

** WORLD CHAMPIONSHIP BOXING (CC) **

If you ever felt like a punch-up with your
computer, now's your chance. The computer
controls one of the boxers and you control
the other. If you don't want to get knocked
out you better keep on the move - the computer
will show no mercy!!

** QTHELLO (HP)} **

This is the same game, {different program
and author though), as the one that appeared
last issue for the Colour Computer. The
game is played on an 8 x B board and you
must outflank your opponent to flip his
playing pieces to your colour.

** HIGH RESOLUTION SCREEN SCORE SUBROUTINE
(cc) *k

This subroutine can be added to any basic
program that requires a score display on
a high resolution screen, The size of
the score numbers and their position can
easily be changed to suit your needs -
all that has to be done to use the subroutine
is to use the variable SC to contain your
score and then call the subroutine.

** SYSTEM TAPE MAKER (80) L2/16K **

Just for the Level 2 users, this utility
gives your machine the ability to save
any block of memory to tape, either from
a BASIC program or from the command mode.
A1l you have to do 1is type - SAVE name
addrl addr2 addr3. Where name 1is a six
digit name, addrl 1is the start address,
addr2 is the end address and addr3 is the
optional entry point.

*% BLOCK GAME (HP) **

This is a two player game in which each
player controls a graphic 1line within a
confined area. As each player's line moves,
it gets longer and longer. You must try
to force your opponent to run into the
border - himself or you. The first player
to hit something is the loser.
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* %% CHECK LIST » » «
Please ensure that the cassette or disk is clearly marked with your name and

address, program namel{s}, Memory size, Level |, 11, System 1 or 2, Edtasm,
Systern, etc. The use of REM statements with your name and address is

suggested, in case the program becomes separated from the accompanying

literature,

Please package securely — padabags are suggested — and enclose stamps or

Ensure that you supply adequate instructions, notes on what the program
postage if you want vour cassette or disk returned.

does and how it does it, etc.
The changes or improvements that you think may improve it.

For system tapes, the start, end, and entry points, etc.
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*xxxk  CASSETTE/DISK EDITION INDEX  #add

The cassette edition of MICRO-B0 contains all the applicable software listed each month, on
cassette, for machine language programs copies of both the source and object file are provided,
M1 programs are recorded twice. Level 1 programs can only be loaded into a Level 2 machine
if the 'Level 1 in Level 2' program from the MICRO-B0 Software Library - Vol. 1 is loaded first.

Note: System 80/Video Genie computers have had different tape-counters fitted at different
times. The approximate start positions shown are correct for the very early System 80 without
the volume control or level meter. They are probably incorrect for later machines. The rates
for a cassette subscription are printed on the inside front cover of each issue of the magazine.

The disk edition centains all applicable programs which can be executed from disk. Level 1
disk programs are saved in NEWDOS format. Users require the Level I/CMD utility supplied with
NEWDOS+ or NEWDOS 80 version 1.0 to run them.

APPROX. START POSITION

SIDE 1 TYPE I.D. DISK FILESPEC CTR-41 CTR-80 SYSTEM 80
PRIORITIES L2/16K P PRIDR/BAS 18 10 5
1] L] " n 63 35 "7
DESERT CHASE L2/16K D DESERT/BAS 105 58 30
" . . " 184 103 58
FORMATION SYSTEM FORMAT FRMATION/CMD 257 144 84
" " " " 281 157 92
FORMATION EDTASM FORMAT FRMATION/EDT 304 170 103
SIDE 2
FORMATION EDTASM FORMAT FRMATION/EDT 18 10 5
OTHELLO coco 0 - 170 95 -
" " " - 193 108 -
TOMER OF HANOI coCo T - 215 120 -
" " n - 237 133 =
TOWER OF HANOI HITACHI TOWERS - 261 146 -
w n u - 323 18] -
REGISTER DISPLAY HITACHI REG/BAS - 330 213 -
1] n L] - 39] 2]9 -
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SAVE A PACKET ON MICRO-80’s DISK DRIVE PACKAGES
FOR TRS-80 MODEL 1 AND SYSTEM 80 MICROCOMPUTERS

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

Bigger yolume means lower cost price, which we are passing on to you. Avoid the annoying bundle of cables,
wires and separate boxes. MICRO-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 @ and dual-drive packages also in-
clude the appropriate version of DOSPLUS and dual-drive cable.
The best news of all is the specially reduced package prices ...
SAVE $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 Verspion Price Saving
DRIVE @

1 x MPI B51 40 1 100K 3.4 $499 $137.95
1 x MPI B52 40 200K 3.4 $639 $97.95
1 x MPI B92 80 2 400K 3.4 $799 $107.95
DRIVE 1

1 x MPI B51 40 1 100K — $415 $33.00
1 x MPI B52 40 2 200K - $525 $23.00
1 x MPI B92 80 2 400K - $695 $23.00

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

eDrive @ package includes one bare disk drive, self-contained single- *Drive 1 package includes one bare disk drive and self-contained
drive cabinet/power supply as illustrated, two drive cable and the ver-  single-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
SAVE a further 540 on the price of two single-drive packages ...

No. of No. of . Dosplus .
DRIVE TYPE Tracks Heads Capacity Version Price
2 x MPI B51 40 ea 1ea 2 x 100K 3.4 $874
2 x MPI B52 40 ea 2ea 2 x 200K 3.4 $1125
2 x MFI B92 80 ea 2 ea 2 X 400K 3.4 $1454

Dualdrive package includes two bare disk drives, self-contained dual  NOTE: All 40 track drives are completely compatible with 35 track

drive cabinet/power supply as illustrated, two drive cables and the operating systems such as TRSDOS, DOSPLUS allows you to realise an

version of Dosplus indicated. additional 14% capacity compared with TRSDOS. Under DOSPLUS 3.4.
80 track drives can read 35/40 track diskettes.

All disk drive components are still available separately:

BARE 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
MPI B51 40 track, single-head, 100K 5349 $5.00 Self-contained, single drive cabinet/power supply  $99 $5.00
MPI B52 40 track, dual-head, 2006  $449 $5.00 Seif-contained, dual-drive cabinet/power supply $135 $5.00
MP1 BO2 80 track, dual-head, 400K  $619 $5.00 Two drive cable $39 $2.00
Separate, dual-drive power supply $85 $8.00 Four drive cable $49 $2.00
DOSPLUS 3.4 $149.95 $2.00

FPrices are FOB Adelaide. Add 55.00 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.




LEVEL 2 ROM

ASSEMBLY LANGUAGE TOOLKIT

by Edwin Paay

FOR TRS-80 MODEL 1, MODEL 3
AND SYSTEM 80/VIDEO 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 Z80 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 debugging 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 LANGUAGE
TOOLKIT Is only:
— Aus. $§29.95 + $2.00 p&p
— UK £18.00 + £1.00 p&p
SPECIAL OFFER TO OWNERS OF THE LEVEL Il ROM REFERENCE MANUAL ...

UPGRADE TO THIS ASSEMBLY LANGUAGE TOOKIT FOR ONLY $19.95!
Send back your original Level Il ROM Reference Manual plus a cheque, money order or
Bankcard authorisation for $19.95 plus $2.00 p&p and we will send you the new
ASSEMBLY LANGUAGE TOOLKIT



