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The purpose of MICR0O-80 1is to publish software and other information to help you get
the most from your TRS-80, System 80/Video Genie or Peach and its peripherals. MICRO-
80 1is in no way connected with any of the Tandy, Dick Smith or Hitachi organisations.

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

Most of the information we publish 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 **

Fach month we publish at least one applications program in BASIC for each of the micro-
computers we support. We 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 1in Assembly Language and BASIC, new
product 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.

*%  LIABILITY **

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 1iability 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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on a diskette. The Software Library contains Level I and Level II BASIC and
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*%kkk  EDITORIAL ****xx
NEW LOOK MICRO-80

Starting with this issue, MICRO-80 has a new look. We have introduced a number of specialised
departments to cater for the diverging interests of our readers and to allow us to publish much
more detailed information about the four major computer systems which we support:

Model I (including TRS-80, System-80, Video Genie and PMC-80)
- Model III

- TRS-80 Colour Compurer

- Hitachi Peach

These four departments will be featured in each issue. In addition there will be a number of
other specialised departments which will appear regularly covering:

Printers

Disk Drive Systems
Programming

Software and Hardware Reviews
Hardware Projects

Of course we will continue to publish lots of new software each month just as we have in the
past and will answer readers'letters and problems.

We hope you 1ike our new look and more importantly, the extra information you will find each
month for your particular system. Naturally, we are seeking articles to fit in with our new
format for which we will, of course, pay publication fees. So, why not get straight to work
preparing articies, hints, tips, etc. about your favourite computer, printer and disk drive
system and send them in to us.

HUMBLE PIE DEPARTMENT

Whilst sweeping away all the old cobwebs we have decided to make a further change.  All of
our readers are well aware that the date shown on the cover is about six months behind the actual
date of issue. This is a legacy of our earlier days of more limited resources and, try as we
will, we have not been able to catch up without sacrificing quality. What we have been able
to do is to hold our own and produce a magazine each month for the past three issues. Well,
you had better dig out those calendars that came with the July issue because we have decided
to put aside our pride and to change the cover date so that the magazine you receive will carry
the actual date of issue. We must allow time for two printing processes, since we print the
magazine in the United Kingdom after we print it in Australia. Therefore, the very next issue
of MICRO-80 magazine will carry a cover date of JULY 1983. It will still be volume 3, issue
12 however and all our subscribers will receive the number of jssues to which they are entitled.
You can rely upon us to inform you when your subscription needs renewing as we send out a reminder
notice with the second last issue of your subscription.

THE KING IS DEAD! LONG LIVE THE KING!

Until now, the undisputed king of the dot matrix printers has been the MX-80. Epson has dropped
the MX-80 from its product line and has introduced two new models - the FX-80 and the RX-80.
The FX-80 is at the top of the range featuring high speed printing (160 c.p.s.), a host of new
capabilities and a classic styling that borrows much from its predecessor. The RX-80 looking
even more like the MX-80 also provides improved performance. The price of the RX-80 1is about
the)same as the MX-80 {$995 including tax) while the FX-80 is rather more expensive ($1399 including
tax).

Before you begin to mourn the passing of the MX-80 too deeply, there are rumours and strong
evidence that indicate Epson is now licensing other manufacturers to produce MX-80 look-alikes.
We have already sighted two such copies from different manufacturing and suspect that soon the
market will be saturated with them. These printers feature modest improvements in capability
over the MX-80 and are priced at around $700 including tax.

SPECIAL DELIVERY

I am happy to report that the response to our expanded Input/Output column has been tremendous.
So many letters are coming in that it would be impossible to publish them all in the magazine.
We are doing our best to answer them all, some in the magazine, others by individual reply.
I would particularly Tlike to thank the many readers who have written offering help with other
readers' difficulties and I look forward to seeing much more of this in the future.

- 0000000000 -
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**%** PEEKing (UK) - by Tony Edwards **%**

The sale of personal computers is still booming in the U.K. Sales have tripled in the last
nine months to a total of 111,000 in February 1983. February was also the end of the first
12 month period when more than 1 million micro-computers were sold in this country. The figure
of installed micro-computers in the U.K. is now given as 1.1 million, which does not say much
for the staying power of computers if 1 million are to be sold each year.

Of the new computers sold, 68% were built in the U.K. and only 8% in the Far East, although
these figures conceal the fact that a lot of the pre-assembly work for 'UK' machines takes place
in the Far EFast. In terms of new home computers, the first three positions are unchanged, with
Sinclair as market leader, followed by Commodore and Acorn. Tandy is now down to 9th position
with 7,300 units delivered in the three months up to February '83.

Of installed units, as would be expected, Sinclair leads the field with 560,000 installed units
with Tandy at 7th with 46,000 and Lowe (who market the Genie) being 9th with 35,000 units.

The continued increase 1in sales appears to have taken a number of manufacturers by surprise
as the demand for a number of machines still far exceeds the supply, and many buy the machine
which is available at the time of purchase, rather than wait for delivery which may take months.

- 0000000000 -

*xkkk KAl EIDOSCOPE **%%*

This month our programming article (Making Decisions the Easy Way) should be of special interest
to our Colour Computer readers and I do hopeto see some programs using the techniques described
appearing in the near future. As well,we have another two programs that have been converted
by editorial staff to run on the Colour Computer - Loan Calculation and Biorhythms.

We have had some inquiries from our readers regarding the possibility of offering a cassette
edition for the Colour Computer. Unfortunately, at this stage we can be no more definite than
to say we are looking in to it. At the moment, the main concern is to keep the cost as low
as possible and although, the recording cost would not change, the tape testing cost, which
is labour intensive, would be appreciably higher.

We came across a program in 80-Micro (that's the American publication with which we sometimes
get confused) that would allow the use of four colours in high resolution mode, as opposed to
the specified two. However, it was disappointing to find, after entering the program, we still
had only two. This does not necessarily mean there's a bug in the program. In fact, it should
have been expected as programs of this type usually depend upon the television system used which
is NTSC in the U.S., while here in Australia we use the PAL system.

Here's a tip for disk users. There is a simple way of producing printed copy of a directory
listing. If you enter the following:

POKE 111,254:DIR (Enter)
then the directory will be sent to the printer.

- 0000000000 -

*kkkk PEACH BOWL *kkkk

Last month, we published the first program for the Peach actually written by a reader, and I'm
happy to say, we have a few more on the way. So you can look forward to these in future issues.
This month we have two more converted programs we hope you will find interesting - Loan Calculation
and Biorhythm.

Despite the fact that the Peach is a Hitachi product, the owners have found that support,
particularly from the manufacturer, has been Tless than adequate. However that situation has
been remedied as NISSEI SANGYO ADVANCED PRODUCTS (a subsidiary of Hitachi) has created a division
to control distribution and support of Hitachi small computer products in Australia. As well
as announcing three new Peach models, new peripherals like the Pocket Floppy 3" disk are now
available. The Level 3 price has dropped to $1,195, while the new Level 4, featuring 64K RAM,
CP/M and PEACHSOFT will cost you $1,495. A step further is the Level 5, featuring MS/DOS and
128K RAM, for $1,795 but the price of the Level 6 with 64K RAM, FLEX and 0S-9, 1is yet to be
announced. Together with a small selection of software, including the three most popular games,
full professional documentation is a standard feature. (Prices do not include tax).

g |
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Have you tried to modify a BASIC program only to find that it has been 'Protected' and you cannot
LIST it? Well, there is a simple way to overcome this feature. After loading the program do
the following:

(1) MON (Return) - to enter the monitor.

(2) MB4 (Return) - to display the protect-byte; it should be $FF (hexadecimal)
(3) @ (Return) - change it to zero

(4) Control D (Return) to exit to BASIC

You should now be able to LIST the program. If you get nothing at all (as if there were no
program present), then the program has probably been UNLISTed as well as protected. To fix
that, you must go back into the monitor and set the bytes at $117 and $118 to $FF (all in
hexadecimal), returning to BASIC via 'control D'.

- 0000000000 -

*kkkk GROUP ONE ***%%

This month we present no less than five programs for Level II users and one Level I program
that has been adapted by the original author. As well, the hardware and software reviews are
pertinent and, I hope, will satisfy those readers who have recently asked about some of these

products. Such information derived from actual users is the best kind when you are thinking
about buying.

It is good to see a healthy response to some reader's pleas for help although for practical
reasons, only two have been published. There have been other situations where users have managed
to solve their problems or overcome their difficulties, because the magazine has access to a
large resource - all of our subscribers.

Don't overlook the programming article simply because examples for the Colour Computer are referred
to - the techniques and ideas presented are equally relevant to Level II users, and with a little
modification can be readily applied.

There is some more news on LDOS. I can remember stating that there was no mention of the floppy
disk versions for the Models I and IIT, but, thanks to one of our readers, I must make amends.
The floppy disk versions are, in fact, quite clearly included in the Tandy catalogue (although
not where I would have expected) and are now available for $179.95.

- 0000000000 -

*kkkk FORM THREE *kkkk

Naturally, much of what applies to the Model I 1is also applicable to the Model III. Rather
than repeat what is said above, I instead refer you to it and point out the differences here.

Many Level II BASIC programs will work on the Model III without any modification whatsoever
and [ forsee no difficulty with the four published in this issue. Unfortunately, the Checksum
machine language program will not work on the Model III.

When Tandy upgraded from Model I to Model III, changes were made to the ROM software - particularly
in the Tlow address range below 760H. Extra ROM was added to provide for enhancements in both
software and hardware, but for the most part, the actual BASIC interpreter is almost the same
as the Model I version. Also, to accommodate these extra features, more scratchpad RAM has

been allocated to the tune of 256 bytes. This is the main source of incompatibility between
the Model III and Model 1I.

For some hints on how to overcome some of these problems, I refer you to the Micro-bug relating
to the MOVIE utility. Perhaps, that section should have been included, more appropriately,
here as there 1is nothing wrong with the utility at all - it Jjust doesn't work on the Model III.
The Checksum utility could be adapted to work on the Model III if it were relocated and changed
in a similar way to the MOVIE utility. It must be relocated because the BASIC line input buffer
is located in a different place on the Model III - at 42E8H instead of 41ES8H as on the Model
I.

- 0000000000 -
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**kkk  INPUT/QUTPUT  *&*%*
From: Mr. G. Farmer - South Tamworth, N.S.W.

I am writing to you to request some information. Firstly I will explain my position. I have
just purchased a System 80 computer so that I can gain some programming experience to help me
with my Electrical Engineering Degree. This 1is great for BASIC, but I would also like to be
able to program 1in PASCAL. I've tried the 'Tiny Pascal' as supplied by Tandy and Dick Smith
but this program seems to be very unstable as well as not covering the full Pascal language
that I need for my course. I have not been able to track down any disk versions of the language
in the same line as the Cobol and Fortran languages available for the TRS-80 or System 80. Do
you know of any such packages available in Australia (or overseas), that can be obtained? If
so, how suitable would they be to an electrical engineering application (i.e. do they cover
the language sufficiently?). Your help on this matter would be most appreciated.

(The only version of which I am aware is Pascal-80 by New Classics Software but there may be
others. Pascal-80 1is compatible with most of the D0Ses available for the Model I, and is a
reasonably comprehensive implementation, although not complete. For full details, I referyou
to an advertisement in 80 Micro, February 1983 (p.138). Unfortunately, I know of no similar
prodm):t available in Australia. Perhaps some other reader knows of other implementations?
- Ed.

From: Mr. C. De Silva - Greystanes, N.S.W.

I have a TRS 80 III 65K 1in which when I try to hold memory from 15360 to 17686 1 get an "OM
ERROR". I can hold up to 65529 (though 65K is = 66560) missing 1041 bytes . Do I have a bad
Ram (2326 bytes) and if so can you tell which one? When asked to print MEM the display is 48082,
though I have a 65K. What's wrong?

(What seem to be memory problems in your Model IIT1 are, in fact, normal responses and there
is no cause to suspect faulty memory. The initializing routine in the ROM (Read Only Memory)
on power up does not allow you to set the top of BASIC's memory below 17686 or above 65529.
However, to clarify the situation,the maximum available user RAM (Random Access Memory) memory
in the Model III is 48K. I refer you to your manual which contains information explaining how
the address space is assigned in the Model III. - Ed.)

From: Mr. J.A.Wardley - Auckland, N.Z.

Three letters in one week to the same address, in my world, is in itself a record I can assure
you. However, I have just realised that you may well be able to help me with a problem that
I have with my Hitachi MB-6890 and the connection to the Epson MX-80F/T III printer.

My Epson has the RS-232C/Current Loop Interface Type 2. The problem occurs when I try to print
anything that is greater than the 2K buffer 1in the printer, everything after this is lost to
the printer.

At present the machines are set as follows: Baud rate is set at 4800, CS3 in the MB 6890 is
set to 3. CS4 is set to 7, 6, 4, 2.

Any help you may be able to offer would be very much appreciated.

(Unfortunately, this problem cannot easily be cured because the problem lies in the software
ROM routines that service the RS-232-C interface. These do not respect the handshaking lines
- in particular, the Clear To Send line. The only ways to avoid character loss are to either
slow down the transmission rate (not guaranteed to work) or to write your own replacement routines.

A“lterr)native]y, you may opt for using the parallel interface which does observe the Busy signal.
- Ed.

From: Mr. M. Kelloway - Barrack Point, N.S.W.

I'm having a problem with a program I got out of my first issue of Micro-80. The program I'm
referring to is in Volume 3 No. 8 (July 1982) called "Dr. Who Adventure". I keep getting an
FC error in line 74P and being a 'beginner', I don't know how to overcome this problem.

I have a Dick Smith System 80 (16K) computer. I hope you can help me to get this program to
run.

(Line 748 as listed in your letter (omitted above) is correct and should not cause any error
to occur. The Function Call error results, in this particular case, from passing a null character
(or no character) to the ASC function. This can happen if any of the strings associated with
the variables SO, SP or SD are too short, as may happen if these strings are not read correctly
from cassette tape in Tine 73f.

What 1 suggest you try is to make another copy of the data tape by running the Initialiser again
and see if that cures the problem. Apart from this, I'm at a loss to find another cause. Maybe
other readers can offer some other suggestions? - Ed.)
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From: Mr. D. Mollica - Doncaster East, Vic.

Whilst trying to load "Dr. Who Adventure" into our 16K TRS-80 I kept getting an "OM ERROR" every
time the tape counter showed 229 (I was loading the second copy), whereas the program actually
stopped at 237. However, a "CLEARZ" executed before loading provided that extra little bit
(50 bytes) of memory to enable "Dr. Who" to fit into 16K.

(A number of readers have called or written with a similar problem. This probiem only manifests
itself when you attempt to load the main program after having run the Initialiser. The reason
for it seems obvious after a 1ittle experimentation.

The Initialiser CLEARs 5000 bytes of string space for its own use. However, although CLOAD
does a NEW to remove the existing program, it does not reset the string space allocated back
to 50 bytes - the default value on power up. So the result is that only some 10,622 bytes of

memory are free to CLOAD the "Dr. Who Adventure", which is too 1ittle and results in the Out
of Memory error.

You can check the amount of string space allocated at any time by typing PRINT FRE(X$), and
the amount of free memory by typing PRINT FRE(X) or PRINT MEM. Since the "Dr. Who Adventure"
requires nearly all of the 16K of memory it is necessary to type CLEAR 5@ after the Initialiser
has been run (or CLEAR @ as suggested by Mr. Mollica) to reclaim the memory allocated to strings.- Ed)

From: Mr. K. Dare - Hillman, W.A.

First let me say that your magazine is, by far, one of the best magazines for '80 users I have
seen.  However 1 have noticed a disturbing trend in some of your more recent issues finally
coming to a head with your Morse Practice program. Recently, it seems, you have taken to the
practice of giving us the hex dump only and omitting the source code listing, meaning that those
of us who like to see programs for new techniques in programming, or like to modify or relocate
the code for any reason (e.g. adding the use of a joystick) find this extremely difficult.

I realize that space is at a premium within your magazine, but for the reasons above, and also
the possibility of a typeset error which can be detected and repaired far more easily with a
source code listing, I think that readers will appreciate a full listing to get full value from
a program.

With regards to the Morse Practice program the hex listing supplied is in the same memory area
as TBUG and ZBUG, the two monitors I have at my disposal. This was a program I am very interested
in, but unable to use, so if possible could we see the full source code listing for this and
future programs.

(Although I agree 1in principle, the practice of omitting source code listings for extremely
Tong programs shall continue, simply for the reason that they do consume too much space. It
seems to me to be more unreasonable to devote over 20% of the space in the magazine to one program.
However, this does not mean to imply that we will deny access to the source code of long machine
language programs to those readers who wish to study them.

In fact, a source code file is provided on both the cassette and disk editions of the magazine
and these can be purchased at the single unit prices indicated on the inside front cover. For
those who do not have access to a printer, copies of the listing can be obtained for the nominal
charge of $5.00 to cover copying costs and postage (however, this depends on the size of the
listing and the current rates).

The problem of memory contention between your monitors and the Morse Practice program, although
apparently insurmountable at first, can be overcome with the Z80's powerful block move instructions.
As a suggestion, you could load the program into the memory from 7394H to 77AIH and append the
following block move code:

77A2: 21 94 73 11 94 43 @1 PE #4 ED BS C3 94 43
Start: 7394H End: 77AFH Entry: 77A2H

This will move the block of memory down to the correct location and commence executing it.
This technique will also suit the method of using a BASIC program to load machine language programs
into low memory normally used by the program itself. - Ed.)

From: Mr. Ron Hack - Reynella, S.A.

Following the three requests for help with the Asylum Adventure (MICRO-80 Sept. '82) 1 have
listed some hints avoiding the actual answers as this could spoil the game for others.

SECOND GUARD

Remember what you were told when caught by the first guard. Also, it's too late if you have
already seen the second guard.

FIRST MAZE
If you find yourself unable to escape from this maze then you have not fully explored it. As

the instruction pamphlet suggests, you would do well to draw the maze as you go, remembering
at certain parts you will be teleported to other parts.
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INMATE WITH COATHANGER

We cigarette smokers have no trouble here. Don't forget the instruction pamphlet's suggestion
to examine things.

OTHER HINTS

Walk around (and draw) the administration block until you fully understand it.
Murderers can read too.

You will notice no doors are locked in the twenty door corridor.

Some objects are used more than once.

F?na]ly, 1 found it helpful to make up a separate Tist of all the objects from the vocabulary
1ist and cross them off as I found them, thereby knowing what I still had to find.

Good luck and happy adventuring.

From: Tony Mason - Grange, S.A.

Your September '82 issue had pleas from three desperate Asylum inmates asking for a few clues.
I'm no expert on Asylum, but I can tell you it is a difficult adventure....... I have at least
three witnesses to attest to it!

I know you're all dying to know your solutions, so here they are:

To Robbie Thomas: You are by no means alone. This is the hardest problem you will face in
your quest for freedom.

The Clue: You must trick the guard. This involves WALKING (as no inmate would be so audacious
as to WALK the corridors) around corners until you meet the guard, and then HITting him.

To J. Terhoeve: Getting out of the maze requires a key. This key 1is guarded by a crazed axe
murderer (the computer gives you clues from there). If you haven't yet found the part of the
maze where he appears, I recommend you make a map - it's a big maze.

To B. Ronning: 1 also got stuck here, having tried ‘everything'. The only thing, I'l1l bet,
you haven't tried yet, is TRADE. A few hints here..... that inmate has a taste for Rothmans
and a sense of humour.

And before you all go rushing off to try them...... the pick is hidden on the maze on Peladon.
As 1 have nothing to do all day but solve adventures and help others do the same, I am also

available for Zork I, The Institute, Labyrinth, and Mission Impossible. Remember, I was stuck
in them once, too.

- (000000000C -

*xx%%x SUBMITTING PROGRAMS FOR PUBLICATION by Charlie Bartlett *¥*¥*

As the software editor for MICRO-80, you don't normally hear much from me unless you actually
submit a program, so I thought it was time that you did. If you have written a program and
would like to share it with the other readers of the magazine, then the place to send it is:

MICRO-80 SOFTWARE DEPARTMENT
P.0. BOX 145,
MORPHETT VALE, S.A. 5162.

Some of you will notice that this address is different from the business and postal addresses
of MICRO-80 as indicated on page one. Why am I explaining this? Well, you see the software
department is physically quite a long way away from the Morphett Street office in the city.
So if you are sending in a program for publication, you should send it here because if you don't,
then you will increase the Tength of time before receiving a reply, as MICRO-80 will have to

send it here before anything happens. Similarly, if you send Mail Orders here, I will have
to send them there before they get processed.

In view of the fact that a lot of new subscribers have joined us {(and for the benefit of some
of the old ones who may have forgotten), I would like to take this opportunity to mention a
few of the DO's and DON'Ts of submitting software that will help both you and me when it comes
to. processing your programs.

1. Your submission should include a copy of the program on machine-readable media in standard
format, a description of how to use the program and some explanation of how it works. ATl
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should be clearly marked with your name and address (it is also a good idea to include your
name and address in REM statements at the beginning of the program). The term 'standard
format® is defined as follows: .

(a) TRS-80 Model I/III and System 80:

Cassette - 5p@ baud
Disk - 35 or 40 track, single-sided single density

(b) TRS-80 Colour Computer:

Cassette - Standard
Disk - 35 Track, single-sided, double-density

(c) Hitachi Peach:

Cassette - Standard
Disk - 40 track, single-sided, single-density

2. Please use good quality media (tape and disk) since, although every effort is made to load
a program, after about a dozen tries we give up and move on. Your original media will be
returned to you upon request, provided you have included return postage.

3. Save yourself a stamp, don't write in and say, "I have tiis program that does so and so.
Would you be interested?" Until I see it, I cannot tell - be brave and send in the program
in the first place. We have never shot anyone for sending in a program that we didn't like.

4. Please don't send in just a listing of the program as time just does not permit me to sit
there and type it in, so it will only be returned with a request that it be supplied on
tape or disk.

5. To make your program useful to as many people as possible, it should be compatible with
a minimum system type as follows:

(a) 16K, cassette based TRS-80 Model I/I1I1 and System 80.
{b) 16K, cassette based Extended Colour BASIC TRS-8C Colour.
(c) 32K, cassette based Hitachi Peach.

However, programs that have specific requirements should explain these clearly in the accompany-
ing description.

WHAT TO EXPECT WHEN YOU SUBMIT A PROGRAM

First of all, please don't expect an immediate reply by return mail. We have several hundred
subscribers who regularly submit programs and it takes a while to go through them. The length
of time that it takes me to reply varies, depending on the quantity of incoming mail, but I
usually try to return a reply in under a month.

When your program comes to the top of the pile the very first thing that happens is that it
is copied onto a file disk and your paperwork is filed. The program is then severely tested
with a deliberate mental approach designed to try to make it fail. No-one likes to type in
a long program from the magazine only to find it doesn't work properly. Any "minor" flaws found

at_this time are usually fixed right then and there. The program is then evaluated on several
points:

(1) Does the program do what it is supposed to do?
(2) How original is the program?
(3) Will it appeal to enough of our subscribers?

Depending on the type of program, other factors can come into the final decision. Any help
you can provide in this testing phase will save time and speed up the process. For example,
all machine language programs should be accompanied by the source code, preferably on tape or
disk. Adventure type programs should be accompanied by a solution to help validate their correct-
ness. If you are unlucky, you will receive a form which has been designed as a compromise between
not having the time for individual replies and fulfilling the need to assist you, the author.
We try to avoid decreasing your confidence, but rather strive to encourage you to try again.
After all, a rejection is something from which you can learn.

Now, happy days, this is what happens if your program is accepted. You will receive a letter
along with a form headed, Temporary Assignment of Copyright. The assignment form gives us per-
mission to publish your program, for which we pay a publication fee. After publication, the
program is once again your property.

Now, although we have accepted your program for publication, it does not mean that your program
will appear in the very next idssue. I have several months of Level Il programs on hand and
it could be some time before it appears in the magazine. We try to balance the contents of
the magazine by including games, utilities and general interest programs. However, as we receive
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more games than anything else, it stands to reason that if you send in a game, you will have
to wait a lot longer to see it published than if you send in a utility. Also, we have programs
from different authors on exactly the same subject. Where both programs have something of merit
in them, we will accept both of them for publication. Now, of course, when we publish the first
one, the second author thinks that he has been forgotten. This is not the case. We don't want
to publish two programs of the same type too close together for obvious reasons. So, the second
program is held for a while and published at a later date. If you have submitted a program
and have since seen a program like yours published you may think we have forgotten you. Relax,
we have you on file and it will get published.

However, authors of Level I programs and colour computer programs for the Tandy and the Peach
are more fortunate at the moment, due to the lack of programs.

By the way, please don't rush out and start spending the money that we offered. Remember, we
don't pay for your program until after we publish it - after all, that's what we are paying
for, the right to publish.

(It's funny, I think I can hear those keyboards rattling already!)

Well, there it is. I hope you are lucky enough to receive an acceptance. If not, well, just
keep on trying and if you have never submitted a program, do it now! You have NOTHING to lose
but a stamp and the possibility of a lot of personal satisfaction in making your computer earn
you some money {no fortune, mind you, but then it's a crazy thought anyway, actually getting
paid for something you love doing anyway).

- 0000000000 -

*xkkx  MAKING DECISIONS THE EASY WAY!!?? by Richard Newcombe **¥¥%

This item was really provoked by the obvious need in computer games for large amounts of logic
to make the multitude of decisions necessary as compared to pure number crunching one may find
in other programs. Although some of the examples given here apply to some features of the colour
computer, the general use of IF...THEN...ELSE statements is common to many computers and languages
other than BASIC. The inherent logic in this particular BASIC statement is fairly self evident
but its method of actual function lends itself to far more versatile use when properly understood.
In the following discussion the basic syntax of the command will be discussed in the form as
follows.

IF statement THEN actionl ELSE action2.

Implicitly if the 'statement' is TRUE then ‘actionl' is computed otherwise if the statement
is FALSE then ‘action2' is acted upon. Big deal you say!! The next part may seem hard and
more complicated than it really is, but it is important not to read more into it than actually
exists. Essentially, if a statement is calculated as being FALSE the computer actually registers
the value zero for the statement, if the statement is TRUE the value of the statement is designated
minus one (forget about the minus sign for the moment, as it is more of a nuisance value than
anything else). As an example, examine the following program lines.

10 X=3:Y=5
20 Z=(X>Y)

As X is, in fact, less than Y, line 20 is evaluated as FALSE and Z is given the value of O.

The main intent of the following manipulations is really to produce rather more concise programming
and also varying degrees of increased program execution speed, which is particularly important
during action orientated games. I must mention at this point that this form of logic can actually
be slower for one particular reason - in an equation (of operators), every part of the statement
has to be evaluated. On the other hand, an IF-THEN-ELSE statement can skip the ELSE if the
initial statement is TRUE (this 1is probably more significant speed-wise if the conditional state-
ments are nested). One major advantage of this method is the ability to use conditional operations
in DEF FN functions. Conciseness is an advantage but the speed issue is one with which you
will have to experiment.

In the next example a conditional IF statement is shown in line 10 with the following line 20
producing exactly the same results.

- 10 IF X>»Y THEN Z=Y ELSE 7=0
20 Z= -(X>Y) * ¥

Line 10 needs little comment so let's focus on line 20. Here we have an expression in which
(X>Y) is tested and if TRUE is given the value minus one (-1). The change of sign is compensated
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for by the preceding minus which inverts the value and the resultant value Z is computed from
Y multiplied by 1.

If X was less than Y then the section in brackets would have the value of zero and as a result
(0)*Y would have the value zero (and hence also 7).

Now that we are armed with the knowledge that FALSE is equal to zero and TRUE is equal to minus
one we can almost forget about the IF statement.

Now it may be more useful to look at a practical example which was really intended for use with
the colour computer. However, understanding that JOYSTK is a command that reads the joystick
inputs, the body of the following lines should not be too hard to understand (!!??). Here the
intent was to ignore the normal values of the joysticks which can range from zero to 63 (here
we were only interested in left, centre and right positions).

Such that the joystick should not be too sensitive to centre position, left was defined as a
value less than 20 and right a value greater than 45. After these values were determined they
had then to be converted into an increment or decrement to shift an object about the screen.
The next step was one of determining whether or not an attempt was being made to move the object
beyond the bounds of the screen, and if such was the case, then no action should be taken.
After the listing I will describe each line by number.

Note that INC (i.e. increment) =-8 as the sign change is made to allow for TRUE=-1 (same applies
to other values).

10 INC=-8: DEC= 8: LM=7: RM=229

800 J1= JOYSTK(0) 'get joystick value

820 XJ= (J1>45)*INC + (J1<20)*DEC 'check joystick value

880 XZ= (XJ=8)*(XX<KRM)*XJ + (XJ=-8)*(XX>LM)*XJ ‘? at L or R margin

940 XX=XX+XZ: YY=YY+YZ 'increment counter

960 1IF XZ OR YZ THEN GOSUB 1020 ELSE 820 '? branch to graphics routine

By contrast line 820 could be written as...
820 IF J1>45 THEN XJ=INC ELSE IF J1¢20 THEN XJ=DEC ELSE XJ=0

In Tine 820 XJ would ultimately be +8, 0 or -8 as follows (i.e. the decrement or increment).
If J1 is greater than 45 this component would be TRUE and INC (-8) would be multiplied by minus
one. At the same time, and under these circumstances, J1 would not be less than 20 and this
component of the formula would be zero. The inverse is also TRUE but if neither the tests of
J1 are TRUE (being greater than 45 or Tless than 20) then in this instance XJ would be equal
to zero.

Line 880. The next line was to test whether or not any object was on the boundary of the screen
and whether any further motion in that particular direction should be calculated. In this line,
if XJ is positive (XJ=8) then motion right would be determined and negative, then motion left
would be determined (XJ= -8). If XJ was zero then the whole statement would be calculated as
zero. Also by including a test such as (XJ= 8) we can determine under which circumstances certain
calculations should follow.

The next test (XX{LM etc.) is of course whether or not we are at the left margin or right margin.
Here the point on the screen, as determined by XX, is compared with RM and LM, i.e. the appropriate
values on either boundaries of the screen. Note that in this example, as two tests have to
be TRUE for XZ to be equal to XJ, two tests result in TRUE * TRUE or -1*-1 which gives us a
resultant +1.

Obviously keeping track of this side of the result through this manipulation of -1 can be a
little tedious and prone to producing bugs in the program.

Line 940. Here XZ has a value of -8, 0 or +8 and XX is now recalculated and for demonstration
I have included YY as this was also used to determine the vertical position (the logic for this
was not shown for the sake of simplicity).

Line 960. This next part we see that if a value of zero is given for both of XX and YY then
the plotting function in the line 1020 (not shown) is not (unnecessarily) undertaken and thus
time wasted. Equally so if we were not interested in YZ then this could be as easily stated
as

IF XZ THEN GOSUB 1020 ELSE 820 or IF XZ<>0 THEN GOSUB 1020 ELSE 820

Notice that if XZ appears alone then any value other than zero for XZ 1is calculated as TRUE
for the statement and the subsequent action taken. It is unnecessary under these circumstances
to include additional operators such as not-equal-to-zero (i.e. {>» 0) as this wastes the BASIC
interpreter's time.

Hopefully, it is fairly apparent as to how much code can be condensed by using these TRUE or
FALSE concepts in producing functions rather than conditional statements (with IF etc.).



NEW SOFTWARE FOR YOUR COLOUR COMPUTER

MICRO-80 is pleased to offer owners of the Tondy Colour Computer the best in Arcade games
and special purpose software.

FIRECOPTER You must use your Firecopter's builtin woter jets to extinguish as mony fires
as possible before the entire city bumns. Requires joustick, 16K
$28.50 + $1.20 p&p

RAIL RUNNER Your Rail Runner must scurry over busy tracks dodging trains and handcars

to rescue the hoboes. $25.00 + $1.20 p&p
SHARK TREASURE “ou must dive through shork infested waters to collect treasure. Timing ond
strateqy are essential. $25.00 + $1.20 p&p
ZAKSUND With excellent 3-D graphics and sound you must fiy your craft touwards your

objective avoiding the hazards clong the waw. $31.00 + $1.20 p&p

FILMASTR A data management system that allows you to create and maintain files of
any information that you choose, lets you design data inputs screens with up
to 20 data fields, provides fast machine lonquage sorts on any field and sear-
ches on any field giving quick access to any record or list of records. Requires
16K &xtended BASIC $34.20 + $1.20 p&p

AUTOTERM Turn your Colour Computer into the world's Smartest Terminal. Autoterm pro-
vides communications speeds from T0 to 1200 boud, transmits text, grophics,

BASIC and machine language programs, can save and load cassette files while

on line, allowss you to scan/edit curent data while receiving more data. Autotem

con be used with any modem and also offers simple word processing ond

record keeping facilities. Fantastic value! Requires 16K (32K up recommended).

$45.60 + $2.50 p&p

NOTE: All of the cbove programs are supplied on cassette but some are available on disk for
an extra $5. Please specify your computer type and medium desired when ordering.

STOP PRESS

THIS MONTH’S SPECIALS ON EPSON PRINTERS

RX-80 N $649.00!

FX-80 M.oo $999.00!

Including Freight anywhere in Australia!




MICRO-80 is pleased to announce that we will be supplying the complete MOLYMERX software
range. Undoubtedly, MOLYMERX offers the most comprehensive range of software for the Tondy
Models 1 and 3, the Didk Smith System-80 and the Tondy Colour Computer incuding:

Utilities for the programmer

Progroms for home and personal use

€ducational software

Arcade, simulation and adventure games

Word Processing, data base and financial management for business applications

The best software available for your machine from overseas suppliers. For example:

MZAL Release 2: the complete development system for the seasoned machine language pro-
grammer with a minimum 32K Z-80 disk system. Comprising a general pur-
pose text editor, o menu-driven assembler and a relocating linker, MZAL
represents excellent value ot $149 + $3.00 p&p

COLOUR COMPUTER DISASSEMBLER:
' allows you to unlock the secrets of your BASIC ROMs. Requires Extended BASIC
ond priced ot 29.95 + $2.00 p&p

TOUCH TYPING COURSE:
consists of eight separate lessons, offers o progressive and efficient approach

to the leamning process, suits all levels of skill. Priced ot $122.50 for tope or
$127.50 for disk to sutt Model 1/3 and System 80. (plus $3.00 p&p).

PRSCAL: a complete Pascal package for a minimum 48K disk system (Model 1/3 or
System 80). Priced at $169 + $3.00 p&p

These are just some of the many programs (ranging from elementary to advanced) detailed
and described in the MOLYMERX software catalogue. Send us $3 and we will send you
the 70-page catalogue packed with information about the software available for your computer.

MICRO-80 NOW OFFER YOU THE NEW
TANDY TAS-80 MODEL 4
WITH UP TO 1.4 MEGRBYTES OF ON-LINE
DISK STORAGE!

The Model 4 features a Z-80a running at 4 MHz, 64K of RAM (expandable to 128H), an
80-character by 24-line display and your choice of:

two 40-track double-sided drives giving 700 Kbyte storage capacity
for only $3,750
OR

two 80-track double-sided drives giving 14 Moytes storage capacity
for only $4,090
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This may at first seem a little foreign and for this reason also a little hard, but with a little
thought, quite considerable savings can be made on decision-making and subroutine execution.
Some game listings 1 have variously read in such publications as Rainbow, although otherwise
fairly efficient, are extremely difficult to read and followed by the multitude of IF THEN ELSE

statements and some bugs I am sure can arise from multiple levels of nesting that are so easy
to lose track of.

- 0000000000 -

#**%%  HARDWARE SECTION #*x#*

The material that usually appears in this section 1is either a complete constructicnal project
or some form of modification to computer related hardware. This month we begin a series of
articles aimed at trying to increase the hardware understanding of newcomers and those who feel
the subject belongs in the ‘'too-hard' basket. The first part reviews the basic concepts as
an introduction.

**xx%  COMPUTER ANATOMY - PART 1 *#%*x*

Becoming a more able BASIC programmer and learning the rudiments of assembly or machine language
programming requires an understanding of how your computer works (at the hardware Tlevel) and
of the fundamental hardware in the machine. Many are deterred from this task by the very complexity
of the subject and the tendency to use unfamiliar terms in explanations. However, reflect upon
your first experiences with your computer when you were probably apprehensive about connecting
the various pieces together, frustrated by failure to load the demonstration tape, etc. Most
problems can be overcome in time with some application and perseverance.

Perhaps the best way to begin Tlooking at something as complex as a computer is to sub-divide
the hardware into smaller functional parts, as shown in Figure 1, and to examine each of these
separately.

INPUT CENTRAL MEMORY
QUTPUT ~ PROCESSING ~
~ ”~ ~ Ll
DEVICES UNIT STORE
(1/0) (CpPu)

Fig. 1. The Functional Blocks of a Computer

A computer is a machine that is designed to accept input information, process the given information
according to some specific instructions and then present the resultant output to the user.
Consider the simple hand-held calculator that provides a set of keys for entering numbers, other
keys for selecting the required operations to be performed and a numeric display device such
as a liquid crystal display (LCD) for presenting the result of computations. It is, in effect,
very similar in operation to a computer and can serve to illustrate the functioning of computers
in general.

INPUT/OUTPUT

A computer must be able to communicate with its human user and devices are provided to enable
this human-machine interface. Perhaps the most obvious input device is the keyboard which is
similar to a typewriter keyboard and used to enter information in a similar way, while the usual
output device is a T.V. set or a video monitor upon which text consisting of alphabetic, numeric
and other characters can be displayed.

However, there are many other devices that can be used to input information to (or receive output
from) a computer and these are used in the interests of greater efficiency. For example, a
printer can be used to produce a permanent record (hardcopy)} of the output. Cassette recorders
and disk drives can be used to store (or retrieve) information to (or from) magnetic media such
as tape and floppy disk respectively.

Note that these last two mentioned can function as either input or output device whereas the
preceding devices can function in only one way: the keyboard as an input, the video and printer
as output devices. So we can refine the schematic computer to show more detail as in Figure
2.
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INPUT/QUTPUT
N
KEYBOARD >
L0 TR < Fig. 2. Details of
PROCESSOR 1/0 Devices
PRINTER < (P0)
CASSETTE <>
RECORNDER
DISK DRIVE <>

MEMORY

Because computers can process large amounts of information and do so very quickly, it is necessary
to provide storage for this information and the processing instructions - this store is called
nerory . The pocket calculator typically provides a small amount of memory but the computer
generally has much more. There are two basic types of memory found in most microcomputers -
Read Only Memory (ROM) and Random Access Memory (RAM). The contents of ROM memory is fixed
at its time of manufacture and can only be read by the computer as its name suggests. This
type of memory 1is usually used to store tables of data or processing instructions that do not
change. A more important feature of ROM is that its contents are permanent and are not lost
when power is removed from the computer.

On the other hand, the computer can both read the contents of RAM memory and write different
information there if so instructed. However, this read/write memory is volatile in nature and
all of its contents are lost when the power is removed. The term 'Random Access' is perhaps
inappropriate as ROM memory can also be randomly accessed. The fundamental difference between
the two is that the processor can modify the contents of RAM, but not of ROM.

These two types of memory, usually called primary memory, are semi-conductor memories and can
operate at reasonably high speed. The two I/0 devices mentioned above, the cassette recorder
and disk drive, also provide information storage on the media they use and this can be considered
as secondary storage (see Figure 3). However, as these devices are external to the computer
and mechanical in nature, the time taken to access the information stored is quite long in
comparison to the primary memory.

Fig. 3. The Storage Available in the Computer

e 7
1

: 1/0 DEVICES | < ROM
|

} | PROCESSOR

| ! (cPu) MEMORY

[ |TAPE STORH : <>

: | | S RAM

| [pIsk sTORH

LT —— - 4

PROCESSOR

The basic function of the processor is to follow a sequence of instructions (known as a program).
These instructions are fetched one at a time from memory and executed. This may require the
reading of some information from an input device or from memory, the storing of data in memory,
writing to an output device or just some internal manipulation inside the processor. Most
processors are capable of holding a very small amount of informaion internally for such manipula-
tions. Of course, this description is much simplified but will do for now.

SUMMARY

Together these pieces form the basis of the hardware in the typical microcomputer. Having looked
at the broad overall structure in very general terms, we can now examine the pieces more closely.
Perhaps the best place to start is with the 'information' or data itself and how it is represented
within the hardware, since this 1is fundamental to understanding the rest. So next time, the
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subject will be the Binary number system.

- 00600000C0 -

*kk%%x REVIEWS *kkkk

Reviews of commercially available hardware and software products are presented for the benefit
of those who may be considering investing some of their hard-earned dollars. A number of readers

have made enquiries regarding the program DUPLITAPE reviewed last issue. It may be obtained
from:
ALBION SOFTWARE
LAMAS ROAD
LEYTON

LONDON ET10 7QT

If you have recently bought some software or hardware, then send in a review of it and recoup
some of your costs. If its a good product, others will appreciate hearing about it and if its
not, they'll appreciate it even more! :

wwxxk  ACCEL3 VS. ZBASIC - by R.T. Worley #***%

Recently I purchased copies of ACCEL3 and ZBASIC as I wanted to speed up a program that printed
scientific formulae (including large integral signs, quotients, matrices etc.) on my EPSON printer.

7BASIC was the first to arrive, twelve days after I posted off my order. It contained a note
apologising for the fact that they couldn't send it airmail as I didn't 1include $20 postage
(1 included only $5).$4.10 sure gets fast surface (?) mail. ACCEL3 arrived ten days later. This
is quite good service on an overseas order (I ordered from the American distributor in both
cases).

ZBASIC came on a disk, together with aring-binder containing the instructions (about 60 pages)
for use. This was despite my asking for a tape in case customs wanted to levy duty, which they
didn't despite having opened the package for inspection.  ACCEL3 came on tape, together with
a plastic bound booklet of instructions.

Copying the programs to my disks was easy. The ZBASIC disk, although it contains no DOS, boots
up when put in drive O and runs a single drive copy program which copies the ZBASIC files to
your own system disk. You do not need two drives. The instructions for loading ACCEL3 to disk
are supplied with the program. This involves loading and initialising ACCEL3 from tape (in
level II SYSTEM mode), then resetting to boot up the DOS and using the DUMP command of DOS (the
instructions tell you which START and END to use). No trouble was experienced with copying
either system.

With both compilers you load the compiler from DOS (or SYSTEM mode), enter BASIC and load the
program to be compiled (from tape or disk or keyboard). The compiler is activated by special
key sequences, and compiles the program in situ. You can then save the compiled program to
disk (with the disk versions - ACCEL3 requires TSAVE to save a tape of the compiled program) .
Compilation is quite fast with each program, though ZBASIC seems a Tittle faster.

With ZBASIC the original BASIC program is left unchanged, so the size of program you can compile
is limited. ZBASIC sits slap in the middle of memory (about 6K) Tleaving equal space for the
BASIC and compiled programs. With smaller programs when there is room for the variables above
the compiled program you can test run the compiled program, exit it (if you programmed an exit)},
change the BASIC code, recompile and re-run - all without reloading either BASIC program or
compiler. With larger programs there is the facility for relocating the object code to allow room
for variables, the constraint being that this will clobber ZBASIC and the BASIC program when
you run the relocated object. Since variables often take as much space as programs, the program
size 1imit does not seem much of a consideration.

With ACCEL3 the original BASIC program is overwritten by the compiled program. You must always
reload the BASIC program before trying any changes. Since ACCEL3 sits at the top of available
memory, taking about 53K of room, you can compile larger programs if you don't have many variables.

The size of the object code produced by the compilers was about the same in the large program
I compiled - in each case it was less than the original BASIC program with remarks included
but around 15% bigger than a packed BASIC program.  ZBASIC's compiled size includes the run-
time module, whereas ACCEL3's compiled size does not. At run-time ACCEL3 requires BASIC to
be loaded and an extra run-time module sitting in high memory. In a 48k machine this run-time
module sits at and above location 59994 (DEC), and occupies 13k leaving some relatively useless
room above it. Only when compiling in a larger machine for a smaller can you site the run-time
module at the top of the smaller machine's memory. At run time ZBASIC does not require BASIC,
so in a disk machine you have memory from 520@ (HEX) up free for your program. This gain in
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memory compared with the loss in ACCEL3 could be important (however, see later for the possible
loss of strings).

ACCEL3 compiles virtually any standard BASIC program without a hitch (actually not all statements
are compiled - only a useful subset - but other statements are allowed and passed to the inter-
preter). Since disk commands are passed to the interpreter, it should handle all DOS commands
correctly. If you are planning on compiling existing programs then ACCEL3 is probably the best
choice. It may even find errors that you didn't know about {in lines that have never been executed.)
The only problem is that you lose a fair slab of memory in a 48K machine. I have some programs
that use all but 6K of memory and these Jjust will not fit when compiled.

ZBASIC compiles only a subset of BASIC. This subset contains the integer numeric variables
and string variables, and integer and string functions. Higher precision numeric variables
and arithmetic are available (but are a little awkward to use at first) and, as they are coded
as strings, they consume more memory. Access to scientific functions 1like SIN, LOG must be
done through machine language calls to ROM - this is awkward and errors can crash the program.
There are extra functions available - PEEK and POKE can have words as arguments (PEEKW(16526)
returns the two-byte word stored at 16526,7), AUTO is a tone generation function which can send
a tone of variable frequency and duration to the cassette port.  Access to machine language
programs, and embedding of machine language routines in the program, is very easy. ZBASIC also

includes some machine-language-like commands - there are commands emulating LDIR, LDDR, CPIR
etc.

Although ZBASIC restricts the BASIC program language, it is adequate for many uses except where
scientific functions or extremely small or large numbers are used (its high precision arithmetic
is binary coded decimal and does not use exponential notation). It has its own limited file
handling system, handling sequential and random access files, but the latter must have record
length 256. 1In many cases the ease of access to machine language compensates for some shortcomings.
However, there is one important point. Because of the way they are stored, strings are allocated
a fixed maximum length. A1l simple string variables are allocated a length (L1 say), and all
array string variables are allocated a length (L2 say). These values can be specified when
loading ZBASIC. However, if you want one array ST of dimension 10 to have long strings up to
length 255, then you set L2=255 and the program will allocate 2550 bytes for this array. If
you want another array SU of dimension 100 to have strings of length at most 5 then you must
still allocate L2=255 (because of ST). So you use 25500 bytes for the array SU and not 500,
unless you cut the maximum length of ST. This chews up memory rapidly unless you program your
way round 1it. Another consequence is that strings cannot contain nulls since a null is the
terminator. Now you may rightly say "who on earth uses nulls in strings?". Unfortunately,
I have to send a null to my printer to terminate control sequences. The only way to do this
is to use a machine language call (which is easy in ZBASIC, so this compensates a little).

Debugging of compiled programs is a little more difficult. With ACCEL3 you can (BREAK) the
run. The variable table is accessible, so you can type PRINT A to print the value of the variable
A, etc. By examining the variables it may be possible to determine the cause of the error.
Once you (BREAK) the run you may not be able to CONTinue the run. Note that any error messages
that appear when the program crashes are only partially correct. Line number references may
be wrong. With ZBASIC debugging is more difficult. The variable table is not accessible, and
the compiled program runs so quickly that frequent PRINT statements cause the screen to scroll
rapidly. Much more care should be taken in writing the program initially. Note that ZBASIC
does not seem to check anything. It will quite happily set AR(50000) = 12 when you have set
DIM AR(10). This may clobber an element in another array. Of course, this could corrupt the
program itself and cause a crash. Arithmetic overflow (50000+50000 = -31072) likewise does
not cause an error message. The advantage of less checking is, of course, higher speed.

Since I bought the compilers to compile a specific program, the results for that particular
program may be of interest. The uncompiled program initially took 18 minutes to print a page
of mathematics. It took me less than 3 hour to have a working version with ACCEL3 (fixing
a few syntax errors that hadn't been met by the interpreter). This took 6 minutes to print
a page, but made clear that "garbage collection" was a problem. The program printed 4 lines
quite quickly, then paused a while, then printed 4 more lines, etc. I revamped the program
so the BASIC program took 15 minutes a page and the compiled version took 3 minutes. Garbage
collection went down to once a page. The entire job took one evening.

When I tried ZBASIC I first found that I had to pack the BASIC source by deleting all REMarks,
to fit below the compiler. I then deleted all syntax errors (ZBASIC requires slightly different
syntax in some cases). Since ZBASIC's syntax check is rapid, this was not too slow a job.
Then I discovered that I had 10 long strings and 130 short ones, and this doesn't work at all
(as mentioned above) as I ran out of room. I went to bed and read the manual carefully. 1
discovered a way around the problem using some pseudo machine code. Next evening I patched
this into the program, and got it working - partially. Whenever I tried certain printer codes,
the printer started printing hieroglyphics. That evening I went to bed with the manual and
did some deep thinking. After a while I sprang up, raced to the computer, and compiled and
ran the one-liner PRINT LEN(STRING$(30,0)). YES!! Answer zero and not 30 - nulls couldn't be
embedded 1in strings. The next two evenings were spent working out how to neatly program my
way round that. On the fifth night after receiving ZBASIC I finally had my program working.
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Was it worth the effort? The print speed was less than 1 minute a page. Since the printer
itself takes over half that, I believe the ZBASIC compiled program operates 5 times faster than
the ACCEL3 one.

Another advantage of the ZBASIC compiled program is that it loads directly from DOS as a command
file, whereas the ACCEL3 version requires loading the run-time module from DOS, entering BASIC
specifying memory size and number of files, loading the compiled program, initialising the run-
time module with a SYSTEM call, and finally RUNning the program. I would recommend ZBASIC for
its speed and ease of use of the finished program, but warn of restrictions, in the available
language. If you can program in machine language it would be a help.

ACCEL3 (copyright 1982 Southern Software)
Purchased from ALGORIX Software, Box 11721, San Francisco, CA 94101, USA. Cost approx. $US100.

ZBASIC22 (copyright 1982 Simutek Computer Products and Andrew Gariepy)
Purchased from SIMUTEK Computer Products Inc., 4897 E. Speedway Blvd., Tucson, Arizona 85712,
U.S.A. Cost approx. $US95.
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*x*%% | NW-80 MK II - A HARDWARE REVIEW *****
by John L. Reichelt

The system: LNW-80 mark II computer
Zenith hi-res green screen monitor
Twin MP1 B52 disk drives
Dosplus 3.4 and LNWCPM 1.0 DOSes
LNWBasic extended Basic interpreter
Tandy Daisy Wheel Printer II.

My first computer (still hard at work) was a 1978 version of the model I TRS-80 using cassette
and ESF so, in reviewing the LNW-80 mark II, I will try not to confuse the issue with my enthusiasm
for my new MPI disk drives and Dosplus 3.4.

1 purchased the LNW-80 first and foremost because I wanted a new computer with complete (i.e.
100%) compatibility with my Model I TRS-80. A 1ot of new features is fine but not if I have
to throw away old programs and give up my limited but hard-won knowledge. After two months
of use, 1 am delighted with the degree of Model I compatibility achieved by the LNW-80. BASIC
programs, machine-language programs and hybrid (BASIC plus machine language) programs are all
running fine without modification. 1 have had some fun successfully converting certain tape-
based games and tape-based Scripsit files to disk but that is not unique to the LNW-80. The
one definite case of a problem specific to the LNW-80 has occurred with a machine language game,
Penetrator. The LNW-80 runs this game only in reverse video, which is unsatisfactory. Reverse
video on the LNW-80 is performed by the command OUT 254,1. From my attempts to run Penetrator,
I feel that the reverse video is being invoked when the game is generating sound via the cassette
port (255). A number of other programs generate sound via the cassette port without causing
this problem, however.

The LNW-80 is advertised as running at 4 MHz which, although it sounds nice, worried me as a
potential source of incompatibility with Model 1 TRS-80 programs (I tend to worry a lot). In
fact, due to the provision on the keyboard of a lockable key to switch between 1.77 and 4 MHz,
no problems arise. Cassette and ESF wafers with programs written at 1.77 MHz have to be read
with the High/Low processor speed key locked down. However, programs can be stored and retrieved
at 4 MHz using cassette and ESF. Whenever the disks are in operation, the processor speed becomes
1.77 MHz automatically. When running programs, you can switch back and forth between 1.77 and
4 MHz to speed up the slow parts or slow down the difficult parts of the program. Many games
have to be played at 1.77 MHz to be feasible. Scripsit at 4 MHz is very pleasant indeed.

I have read reviews of the LNW-80 Mark I which commented favourably on all aspects except the
keyboard (keybounce and general touch) and the manual (lack of). After my previous broad experience
of one 1978 Model I TRS-80, I find the keyboard of the LNW-80 Mark II a delight to use. Under
some conditions - generally when my tired fingers start dragging - the auto-key-repeat and 4
MHz leads to several letters per key press. This can be alleviated by waking up or pressing
the 1.77 MHz key. The manual for the LNW-80 Mark II exists but it is a bare-bones minimum.
However, the only thing I have been specifically prevented from doing through lack of information
in the manual is using the user-definable keys. The keys are labelled f1 and f2 and currently
produce down arrow, right arrow, the yen sign (shift f2) and the mod sign (shift f1). The manual
says these keys are user definable but doesn't say how. 1 can change them using the Extended
Basic program so I am sure there is some way to define these keys in simple TRS-80 mode.

In summary, the LNW-80 Mark II is a superb replacement for the TRS-80 Model I. What else can
it do? Well, firstly, it has all this extra RAM lying about. Some of this is used to set up
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CP/M mode. CP/M is supplied as part of the package and you can set up 48K and 64K CP/M modes.
Not yet having any CP/M programs, all I have done with this is to set it up and see that the
CP/M operating system is, in fact, there...and it is. Of more immediate use to me is the 32K
of extra RAM which can be swapped with the top 32K (8000H to FFFFH) when running in TRS-80 mode.
This is done using the BASIC command OUT 31,64 or the assembly language equivalent, OUT (1FH),40H
the information stored in the original 32K memory block can later be recovered using OUT 31,
32 or OUT(1FH),20H. Al1 of this works fine but, if used with BASIC programs, you have to remember
to protect memory at 7FFFH ; otherwise the stack and string space area are abruptly removed!

A further 16K of extra RAM is involved in another major innovation of the LNW-80, high resolution
graphics. Implementing the 480x192 B/W hi-res is very easy using the Extended Basic supplied.
Using the hi-res in simple TRS-80 mode without the Extended Basic is more complex but, for-
tunately, the graphics section of the manual is more detailed than the rest of the sections,
and a machine language routine for hi-res SET, RESET and POINT commands is supplied. The hi-
res is achieved without loss of compatibility with the TRS-80 Model I by temporarily banking
in the required 16K of graphics RAM into the first 16K of memory addresses, thereby temporarily
banking out the ROM. This system also operates in colour but I have not tested this at all.

Over the last month, I have found the LNW-80 Mark II to be a highly reliable and stable computer
system.  The only time I have Tost data was in a complete blackout. I find that I can even
turn on the Daisy Wheel printer while the computer is running, an insult my TRS-80 Model I goes
to pieces over. However, when I first received the computer, I had considerable difficulty
with unstable video and computer resets. An investigation showed that this was due to the use

of a low voltage supply. The LNW-80 specifications call for 120 volts. Tests on my machine
showed that the video image starts to shimmer at 105 volts and the computer becomes unstable
below 100 volts. This means that you can use a 100 volt transformer if you work in an industrial
zone getting 260 volts down the Tine (which is where I am now), but if you get 240 volts or
less, you would be better off with a 115 or 120 volt transformer.

The LNW-80 Mark II has so far satisfied most of my desires for advanced features and saved me
from the difficult decision of which incompatible new computer system is worth the loss of my
present programs and knowledge. Best of all, my new computer is still supported by MICRO-80,
whose staff expended considerable effort to deliver my machine before Christmas...for which
I am very grateful.

(The LNW Research Corporation has improved the new LNW8O Mark II computer over the model delivered
in 1982. As Mr. Reichelt has ordered a second LNW 80 II since writing this review, these improve-
ments should be of interest.

Fortunately, these changes have not introduced any incompatibility whatsoever with the previous
model.

Many of the improvements are related to the video display. The resolution of the low-res colour
graphics mode has been increased from 128x192 pixels to 160x192 pixels, still with 8 colours.
In addition, control of background colour has been added and the background colour can be set
under software control from LNWBASIC.

The new model allows colour programs to be run without a colour monitor by providing 8 levels
of video intensity at the monochrome video output. However, this single colour display is Timited

to 128x192 pixel resolution in low-res mode. Hardware inverse video by character has also been
added.

The graphics RAM now has provision for four pages of screen display. The six 16K RAM chips
can be replaced with 64K RAM chips to give four pages of graphics memory. This means that you
can display one page while modifying another and then switch in the new page for a cleaner visual
effect and fast animated graphics.

A small Toudspeaker is now built-in with a volume conirol on the back panel. As well as being
compatible with most arcade-style games, the sound output is supported by the SOUND command
in LNWBASIC.

In addition, a number of small refinements have been made to some already existing features.
The RS-232 port now provides software programmable baud rates and configuration. The RGB video
connection has been improved to provide easier interfacing to a greater range of colour monitors.
The cable connectors for the floppy disk and printer port have been reversed so that the cables
now lay down for easier connection. The Level II BASIC interpreter has been enhanced and the
pover supply improved for reduced internal temperatures and greater reliability. Minor changes

have been made to the video display to remove incompatibility with some TRS-80 programs and
games.

LNW have managed to improve the Mark II without increasing its cost. Unfortunately, the devaluation
of the Australian dollar has meant that the price here will definitely be higher. I look forward
to hearing more about the LNW computer and its capabilities in the near future. - Ed.)

- 0000000000 -
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*%%%%  MICROSOFT LEVEL III BASIC ****x
A Review by A.G. Hudson, M.A.

LEVEL III BASIC by Microsoft is one of the many approaches to giving the user a bit more in
the way of BASIC language commands, together with a few other conveniences which do not come
when you buy your machine with its 12K of LEVEL II in ROM. The LEVEL III facilities come in
software 1in the form of a tape that loads under the SYSTEM Command, and therefore they use up
a slice of the available RAM, 5.5K in fact. It 1is possible to store LEVEL III on disk, but
once loaded into the machine, you will no longer have access to disk storage commands. A number
of the extras in LEVEL III are among those that come with Disk BASIC, these include INSTR, DEFUSR,
LINE INPUT and long error messages.

However, there are other facilities which you will not get from disks and which may be just
what you want to help your programming. It is as an aid to programming that I have found LEVEL
IIT most useful.

To start with, there are 26 abbreviated entries obtained by shifting each letter of the alphabet.
For instance, shift H = INKEY$ which saves quite a bit of typing if you have a lot of INKEY$
in your program. However, you do not have to take the abbreviated entries as given. Using
the command LSET you can create your own, and they can be any length up to 15 characters. So,
if you have a program to type in where there 1is frequent use of a sub-routine at line 9000 try
LSET A = "GOSUB 9000" and every time after that shift A will do the job for you. I reckon there
is a very useful saving of time by working in LEVEL III even when working on LEVEL II programs.

In LEVEL IIT SAVE and LOAD work to tape and are less sensitive to changes in volume level than
CSAVE and CLOAD. It is helpful to be able to abort either with the break key.

The NAME command allows re-numbering of all or part of the program starting at a specified number.
The new numbers can start at any legitimate number and increment by any chosen amount. Moving
the later part of the program onto a higher series of numbers can be a useful way of creating
space for additional lines in the middle. However, you cannot use NAME to alter the sequence
of Tlines.

Quite different are the LEVEL III Graphics. These I have not found anywhere else. Just as
in LEVEL II you can use the graphics symbols, CHR$ (129) to CHR$ (191), but placing them not
at numbered spaces, but at spaces identified by the co-ordinates X, Y. X 1is between 0 and 63
and Y between 0 and 15, using the LINE statement. Alternatively, LINE with SET or RESET works
on individual PIXELS as does SET and RESET in LEVEL II. By giving two sets of co-ordinates
the Tline instruction will draw the line joining the two (or erase it if using RESET). Adding
"B" to the LINE statement will draw the outline rectangle of which the co-ordinates used are
diagonally opposite corners and adding a further F fills it 1in solid. This certainly saves
a lot of laborious programming compared with LEVEL II. GET will store in an array the contents
of a specified section of the screen. PUT will place the array back on the screen. By specifying
different co-ordinates for the section of the screen to be used, the original graphics can be
moved from one place to another. Additionally, 1if the graphics mode 1is used when the array is
PUT on the screen it can be put in SET or RESET mode. It can also be combined with existing
display by AND, OR or XOR statements, which offers many intriguing possibilities.

For those who have an expansion interface, LEVEL III also provides a Real Time Clock and Calendar.
The date has to be set American fashion - Month, Day, Year, two figures for each and leading
"g" must be included. Personally I do not go for the clock facility. If you forget to turn
it off before carrying out tape input or output (except SAVE and LOAD which turn the clock off
and on again automatically) then it is all too likely that the input or output will be corrupted.
Given the time it takes to SAVE or LOAD or do any other tape operation on the TRS-80, the clock
is not going to be accurate for very long.

The copyright date for Microsoft LEVEL III is 1979 and it has now been available (in England)
for three years. I have yet to see any program published or advertised requiring LEVEL III to
run (nor, for that matter, have I seen any based on the other extended BASICS which are on the
market).

It may be lack of enterprise; it may be that others use it as I do to speed up work on LEVEL
IT programs. Those who want fast graphics can do it by POKEing direct into the video display
addresses and there will always be the exponents of machine code. Most probably it is because
only those having LEVEL III will be interested in LEVEL III programs, and nobody knows how many
of us there are. It is also natural to move into DISKBASIC and one cannot pursue every interest
at the same time. LEVEL III does not mix with lower case, so how will it go with model 3?
On the face of it, the higher baud rates speeding up cassette input and output could make tape
a more attractive proposition. LEVEL III might then come into its own.

The booklet Program Instructions for Microsoft LEVEL III BASIC is excellent, covering all the
features in a way which is easy to follow. One can be using LEVEL IIIT within five minutes of
getting it, though it will take some time to learn to exploit all of its features fully.

In conclusion, I would say that if you are more interested in writing your own programs in BASIC
than in working with large files, or if you want to do some really enterprising experimenting
in graphics, the LEVEL III is a worthwhile buy. The other facilities also tend to come in other
packages, and if it is one or more of these you really want, then look at the others to see

TR
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if one of them is not a better proposition for you.
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*%*x*  DICK SMITH'S WORP-1 WORD PROCESSING PROGRAM (16K CASSETTE VERSION) #¥k*x
A Review by M.L. Rule.

It was Edgar Allen Poe who, as I recall, was much disturbed once upon a midnight clear by a
strange tap, tap, tapping noise. We had a similar problem at our place until recently but,
instead of Poe's spooky raven, our problem was me transferring data manually from the VDU of
my computer system to paper via a rather ancient typewriter.

I had a problem at work which involved a fair bit of polynomial regression and, as our EDP manager
does not recognise as a computer anything that does not have twin 32-bit CPU's and a zillion
megabytes of mass storage, I quietly took the data home and produced the required results in
a couple of days by crunching it through the old System 80.

This made me feel good, impressed my management no end and demonstrated the usefulness of small
systems in dedicated applications in a large organisation. There were, however, two unexpected
drawbacks - the EDP manager doesn't talk to me anymore and the analysis showed that we had to
do a whole lot more of this sort of analysis...and guesswho got stuck with the job...

I am beginning to suspect that Dick Smith has some sort of information sharing deal with my
bank manager because, just as my special savings account towards an extra 32K of memory and
perhaps a disk or two crawled past $500, he started to advertise a line printer for $495. Not
only did he advertise this little marvel but he actually had some in stock and, as my eyes were
becoming permanently red-rimmed from my midnight labours, 1 reluctantly kissed goodbye to the
32K and the disks and bought the printer.

This solved the red-rimmed eyes problem and further impressed my management with nice, professional
looking hard copy of the data, and I began to look for further uses for the printer. I have
the sort of job where I dispense pearls of wisdom both verbally and in writing and, as I plaintively
tell anyone who will listen, I tend to talk all day and write all night. An obvious application
therefore was to make the old typewritertotally redundant and get into word processing...and
it just so happened that Dick had a new, U-beaut word processing program available.

My first impressions of WORP-1 were favourable. Listening to the tape showed that the recording
was crisp and clean and the program loaded perfectly. The program comes with 30 pages of bound
documentation which includes an overview of word processing, an excellent description of the
system and its features, instructions on how to change the printer and program parameters for
different column and memory sizes, and a complete 1listing of the cassette and disk versions
of the program.

The program was obviously written for plutocrats with lower case mods and daisy wheel printers
‘as the print out from my first attempts at using it was all lower case. A quick look at the
program showed that the cunning author had converted the computer keyboard to normal typewriter
mode by fiddling with the decimal codes for the ASCII characters. As I don't have a lower case
mode (yet) and as the printer has those funny descenders, I changed the program to convert the
decimal values on which it works back to those for upper case. That solved the lower case problem.

I was also ecstatic about the automatic text wrap-around feature. After years of running off
the end of the page on the old Remington (the warning bell gave up the ghost years ago), it
was an absolute delight to just be able to continue typing, knowing that the machine was taking
care of all of the housekeeping for me. My first shock came when, whilst in full creative flight,
I looked up to see that the last four or five words that I had typed were not on the screen
(I am a two-finger, "pick and peck" typist) and that the flashing cursor had disappeared. After
about thirty seconds it re-appeared and everything was back to normal. On reading the documen-
tation, which I should have done in the first place, I found that this was caused by the Level
2 BASIC string handling routines which periodically shut everything down to do some internal
garbage collection. It is more of an annoyance than a problem as it invariably happens when
I am about to get down some particularly telling point and, by the time the system has returned
to life, I have forgotten the point that I was about to make.

Our first major disaster reduced my 14 years old son to tears of frustration when, after many
hours of laborious composition of a letter to his cousins in Melbourne, the program jumped back
to the menu and nothing that he or I could do would recover the text. The program was obviously
written on a 32K system because, on delving into it, I found that the array that holds the word
count had been dimensioned down to fit a 16K system, but that the warning routine that alerts
you to the fact that the document is full still had the 32K figure. Once the word count dimension
has been exceeded, a beyond subscript error occurs and the error handling routine in the program
returns you to the menu. If you buy the program, change the figure in line 250 from '975' to
‘700" .



MICRO-80 PRODUCTS CAT1

MICRO-80 PRODUCTS CATALOGUE

This catalogue contains a selection from the wide range of peripherals, interfaces, 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
21/ 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 turnaround time of 2'2-3 weeks.

WARRANTY AND SERVICE

All hardware products carry 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 repdired by our own team of technicians in our
Adelaide workshops.

TRADE-INS AND TERMS

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

LEARNING LEVEL H THE CUSTOM TRS-80
BOOKS by David A. Lien BOOKS AND OTHER MYSTERIES
Written by the author of the S S R by Dennis Bathory Kitsz
Level I Users Manual, Learning Ever wanted to do things to
Level II covers all Level II BASIC your TRS-80 that Radio Shack
beyond Level I, plus much said couldn’t be done? How

more. It shows you how to use about reverse video, high

the Editor, explains what the resolution graphics, and audible
many error messages are really keystrokes?

saying, and leads you through Now enough? How about

| conversions of Level I programs turning an 8-track into a mass
to Level Il storage device, making music,
Dual cassettes, printers, the ' controlling a synthesiser,
Expansion Interface with clock THE (USTOM TRSS0 | individual reverse characters,
and other features are | wonumwsTERES.. | and a real-time clock just to
explained in the same easy-to- % | name a few?

learn style that made the Level The Custom TRS-80 and Other
I Manual famous. Learning Level Mysteries is packed with more
I is an invaluable supplement than 290 pages of practical

to the TRS-80 Level II and information and can be yours
System 80 manuals and is now for only $32.50 (plus $1.20
only $7.95 (plus $1.20 p&p). p&p).

BASIC FASTER AND BETTER TRS-80 DISK

AND OTHER MYSTERIES AND OTHER MYSTERIES

by Lewis Rosenfelder by H.C. Pennington

Basic is not nearly as slow as TRS-80 Disk and Other

most programmers think. Basic Mysteries is the definitive fix-it
e | Faster and Better shows you book for disk users. More than
| IBASIC FASTER how to super charge your BASIC 130 pages of easy to read,
| YD BETTER | yijth almost 300 pages of fast, entertaining and immensely

& OTHER MWYS functions and subroutines. useful information. Find out
7 You won't find any trivial how to recover disk files, the
poorly designed “’check-book = | layout of information on disks,

TRS-80. DISK

ncing”’ programs i i
bala g p ograms In this & OTHER MYSTERIES

book — it’s packed with useful

{ programs.

i Tutorial 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 $32.50

(plus $1.20 p&p).

memory maps, problem
solutions . . . the list goes onl!
Many readers have saved days

B of work by recreating disk files
that were unreadable. TRS-80
Disk and Other Mysteries, which
has received favorable reviews

g | in several magazines, is yours
B for only $27.00 (plus $1.20

" p&p).
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THE
LNW80 Midi
MICROCOMPUTER

Manufactured in America by LNW Research Corporation, the LNW80 Il has the

following outstanding features:

@ Completely software and hardware
COMPATIBLE with the TRS-80 Model 1.
® HIGH RESOLUTION COLOUR
GRAPHICS — 4 MODES:
— B/W LO-RES 128 x 48
— B/W HI-RES 480 x 192
— COLOUR LO-RES 128 x 192 in 8
COLOURS
— COLOUR HI-RES 480 x 192 in 8
COLOURS
@ CP/M Disk Operating System.
® Single and Double Density Disk
Operation.
@ Supports 5% inch or 8 inch Floppy
Disk Drives.

® 48K RAM in TRS-80 mode plus 16K
High Resolution graphics RAM.

@ 64K RAM in CP/M mode plus 32K
Banked in, usable in BASIC, plus the 16K
High Resolution Graphics RAM.

® 4 MHz Z80A microprocessor — over
twice the operating speed of the Model
1.

® HI-RES COLOUR (R-G-B) and B&W
video outputs.

@® 3 screen display modes:
— 64 characters x 16 lines
— 80 characters x 16 lines
— 80 characters x 24 lines

® SOFTWARE SUPPORT

Apart from being able to run all TRS-80
Model 1 software and all CP/M software,
there is also an extended BASIC
interpreter available for the LNW80 I
using most of the same commands as
the TRS-80 Colour Computer but with full
LNW Graphics Resolution, SET, RESET,
POINT, LINE and CIRCLE as well as
special commands to generate sound
effects and tones. TRS-80 Colour
Computer BASIC programs can be
transferred to the LNW with only minor
changes.

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
mns md hhour

The LNW8O Il is the ideal computer for the serious hobbyist or businessman who is
seeking a higher performance, more reliable computer to replace his TRS-80 Model
1 without sacrificing his investment in software or his programming experience. The
LNWB8O Il uses standard Tandy or Tandy compatible disk drives. If you already have a
disk TRS-80 sys’rem you may continue to use your eX|shng disk drives on the LNW8&0 Il.

LNW80 II Computer— complefe excep? for dlSk dnvesond monnor Includes

— CPI/M Disk Operating System Dosplus 3.4 Double Density Disk Operating System

— LNW Extended ColourBasicInterpreter ....................... $2750 INC.S.T.
HI-RES Green PhosphorMonitor . . ... $265 INCS.T.
Super HI-RES Hitachi RGB ColourMonitor . ........................ $1250 INC.S.T.

Two Singlesided 40 Track Double Density Disk
in cabinet with powersupplyandcable . ......................... $825 INC.S.T.
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SCARFMAN

This incredibly popular game craze
now runs on your TRS-80! it's eat or
be eaten You run Scrarfman around
the maze, gobbiing up everything in
your path Try to eat it all before nasty
monsters devour you Excellent high
speed machine language action game
from the Cornsoft Group With sound

: Price: $17.95

Soar swiftly over jagged landscape,
swooping high and low to avoid
obstacles and enemy missiles attacks.
With miles of wild terrain and tunnels
to penetrate, you're well armed with
bombs and multiple forward missile
capability. From Melbourne House.
Features sound, trainer mode and

customizing program.
Price: $36.50

LUNAR LANDER

As a vast panoramic maoonscape
scrolls by, select one of many landing
sights. The more perilous the spot, the
more points scored -- if you land
safely. You control LEM main engines
and side thrusters. One of the best
uses of TRS-80 graphics we have ever
seen From Adventure International.
With sound

Price: $26.50

THE WILD WEST

It's up to you to keep the West
beautiful with Outlaws and rene-
gade Indians on all sides. Even the
frain has been captured by Outlaws
with all the payroll on board. Can
you clean up the Wild West?
Price: $26.50

//I.////h
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SPACE ATTACK
Steady your nerves, keep a sharp
lookout, and prepare for battle to

save your city. Fiendish aliens are all
around, and if they destroy the city

you lose. Price: $26.50

STICKEROD |

BUNVERT vnun COMPUTER N
TO AN ARCADE GAMES MACHINE
Micro-80’s Stickeroo Interface Features:

- eCompatible with Joysticks for Atari. Vic-20 and most video games

“sSaves your keyboard from ‘abuse #Compatible with:programs from -

leading US software houses: Big: Five, Cornsoft, Melbourne House,

: _*Adventure International #Adds a whole new-dimension: of pleasure

nd fun to"your favourite games- eWill be supported in MICR0-80

' “+eCan: e -used. with " your own

asic. or “ML -Programs - ®Comes

complete ready o plug in dnd.-use- eAbsolutely. no modifications
~s Flrequired: to your -computer ;
Due to popu[ar demand,” Stickeroo: Interface is now available
- separately 50 you:can use the Joystick of your choice.:
* PRICE INCLUDES ... STICKEROD + INSTRUCTIONS + DEMO PROGRAM LISTING - -

- PLEASE SPECIFY TRS-80 MODEL I or 1" OR SYSTEM 80 WHEN ORDERING

*Model Il Interface-available'soon at shghtly h|gher price;
: to be dnnounced:
a PISTOL GRIP JOYSTICK WITH FIRE BUTTON '
,825 +s2 & p (Nop & prequired i ordered with Stickeroo Interface) -
‘ALL GAMES. ADVERTISED ON. THIS PAGE g
AREVST}CKVEROO COMPATIBLE :

SO i
V38 730 #3870 v oy o oD
LET TEEOED
A o

METEOR MISSION Ii

As you look down on your view,
astronauts cry out for rescue. You
must maneuver through the asteroids
and meteors. (Can you get back to the
space station?) Fire lasers to destroy
the asteroids, but watch out, there
could be an alien Flagship lurking
Includes sound effects!

‘Price: $26.50

GALAXY INVASION

The sound of the klaxon is calling you!
Invaders have been spotted warping
toward Earth. You shift right and left
as you fire 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 effects!

Price: $26.50

Ghd 43,;:-..5?.3..1,
e G

DEFENSE COMMAND

The invaders are back! Alone, you
defend the all important nuclear fuel
canisters from the repeated attacks of
thieving aliens, repeatedly. An alien
passes your guard, snatches a
canister and flys straight off. Quick!
You have one last chance to biast him
from the sky! With sound and voice

Price: $26.50

STRIKE FORCE
As the primary defender of a world of
cities under deadly alien attack, your

weaponry is the latest: rapid fire
missiles, iung range rndar and
incendiary *‘star shells.”" Your force
field can absorb only a limited number
of impacts A complex game of
strategy, skill and refiexes from

Melbourne House. Price: $26.50

Asteroids float ominously around the
screen. 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. Watch out for
that saucer with the laser! As
reviewed in May 1981 Byte Magazine.

Price: $26.50

COSMIC FIGHTER®
Your ship comes out of hyperspace
under a convoy of aliens. You destroy
every one. But another set appears
These seem more intelligent. You
eliminate them, too. Your fuel supply is
diminishing  You must destroy two more
sets before you can dock The space
slation ts now on your scanner. . With

sound! Price: $26.50

" ATTACK FORCE’

As your ship appears on the bottom of
the maze. eight alien ships appear on the
top. all traveling directly at you! You
move toward them and fire missiles. But
the more aliens you destroy. the faster
the remaining ones become. I you get
100 good you must endure the ~Flag-
ship'' .. With sound effects!

Price: $26.50




MICRO-80 PRODUCTS

FOR

CAT4

MICRO-80 now offers you the widest range possible in entertainment software.
These programs are supplied on cassette for the Level /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. Order yours now while stocks last!

PEFENCE 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 vet.

DEVIL'S TOWER $25.95
Aliens move in waves of 5 attackers with their robot
scouts attacking you from the mountain, their war
machines and their protector ships putting up force
fields to protect them. Only your skill and fast
reflexes can save the plant.

BATLE STATION $21.50
The aim of the game is to defend your space station
against the attack of four alien space ships.

MORGOTH $20.95
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 itselfl Beware! Iron
clad concentration and lightning relfexes are re-
quired to destroy the evil empress.

JUNGLE RAIDERS $21.50
The aim of the game is to defend your four bases
from the marauding Jungle Raiders. Your skill all
the Jungle Raiders and they try to hit you with their
spears or drag off all four of your bases.

ALIEN TAXI $28.50
Your goal is to pick up and deliver passengers to an
underground resort hotel. There is a fare at each of
the 12 taxi stands on the first level and 12 more on
the second level.

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 aim of the game is to get your frogs across the
busy highway without being squashed and then
acr?ss the nver by means of floating logs and
turtles.

PANIK $28.50
Your mission is to nid the galaxy of the Mzors
forever. Mzors are half animal and half machine.
Their leaders are very difficult to destroy and are
capable of creating more warriors at will. Your
weapons are your energy pistol, short range
transporter pack and your courage.

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 1s to defend your ship from numerous at-
tacks from an assortment of aliens. If you get hit
three times, it's all over.

DESERT PERIL $28.50
The Zagons have mined the desert and have put
killer satellites, drone bomber balloons, and flying
dragons along the whole trail. The future of your
planet's race depends on your skill and daring.

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 hoodlums catch you!

NOTE:
As the prices of imported software may vary, these prices are valid for current stock only and prices are subject to
change without notice.
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BUY YOUR MODEL 3 FROM MICRO-80
AND SAVE $00's

- DRIVE_  ACTIVE-

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

MODEL 340 $3130
2 40 TRACK SINGLE-HEAD DISK DRIVES GIVING
350K FORMATTED STORAGE, 48K RAM

MODEL 340 + $3350
2 40 TRACK DUAL-HEAD DRIVES GIVING
700K FORMATTED STORAGE, 48K RAM

MODEL 500 — 5+ MEGABYTE MODEL 3 $5895
1 40 TRACK DUAL-HEAD DRIVE GIVING 350K
OF FLOPPY DISK STORAGE FOR TRANSFERRING
PROGRAMS AND BACKUP, 48K RAM, EXTERNAL
5 MEGABYTE WINCHESTER SUB-SYSTEM,
DOSPLUS 4.0 DISK OPERATING SYSTEM
The MODEL 500 offers the high speed, mass storage capacity and reliability
of a Winchester drive for thousands of dollars less than you would pay
for any comparable system. Model 500 is a serious business computer
able to tackle the most demanding tasks.

WINCHESTER DISK DRIVE SUB-SYSTEM 5MByte $2995
10MByte $3750
This Winchester Disk Drive sub-system provides either 5 or 10 Megabyte
of reliable, high speed storage. It connects to any standard Model 3
equipped with one or more floppy disk drives and does not void the
Tandy warranty. Complete with DOSPLUS 4.0 Disk Operating system.

Prices inciude Sales Tax and are subject to change without notice. Prices are FOB Adelaide. Add $20 road freight anywhere in Australia.
All computers and peripherals carry MICRO-80s Australia-wide. 90-day warranty covering parts and labour.
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OLIVETTI PRAXIS 35

OLIVETTI ET-121

$895

plus $10 road freight anywhere in Australia

$1500

plus $20 road freight anywhere in Australia

MICRO-80 has converted these OLIVETTI typewriters to work with the TRS-80, SYSTEM 80
or any other microcomputer with a Centronics parallel port. Now you can have the best of
both worlds — an attractive, modern, correcting electronic typewriter which doubles as a
correspondence quality Daisy Wheel printer when used with your microcomputer.

The PRAXIS is a portable typewriter,

designed for private and light

commercial use with an average

print speed of 12 c.p.s.

The ET-121 is a large typewriter
intended for heavier duty
and features a print speed

of up to 17 c.p.s.

Centronics printer cable to suit TRS-80orSYSTEMS80 ................$39
MICRO-80 is an A-Grade Olivetti distributor and has been producing printer conversions for

Olivetti daisy wheel typewriters for several years. Write or call for full details.

16K Memory
Upgrade Kit

$30

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

$49

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 without notice. All equipment carries MICRO-80's Australia-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.

DOSPLUS 3.3
(Specify Model I single or double density or Model 1)

An economic DOS intended for the first-time user and requiring
single-sided disk drives. (The TRSDOS & DISK BASIC MANUAL
is required to supplement the DOSPLUS manual).

$99.85

DOSPLUS 3.4 $149.95
{Specify Model | single or double density or Model 1)

With a high degree of compatibility with TRSDOS, DOSPLUS 3.4
supports single- or double-sided, single or double density, 5” or
8” disk drives with any track count (up to 96). Suitable for the
first-time or experienced user wanting a fuss-free, bug-free,
gasy to understand but very powerful DOS which supports
variable length records up to 255 bytes fong. Comes with.a stand
alone manual.

ENHBAS $52.85

ENHBAS adds over 30 new commands and functions to your
BASIC interpreter including high speed SORT, labels in BASIC,
RESTORE to any line number, WHILE-WEND for structured
programming, SCROLL, LEFT, INVERT, DRAW and PLOT to give
you ease of control over graphics, SOUND and PLAY to add
realistic sound effects and many more. Makes programming a
breeze! Available for Model | or Ill, disk or cassette — specify
which when ordering.

NEWDOS 80 VERSION 2.0
(Specify Model | or Model 11f)

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, singie or double density, 5” or 8”
disk drives with track counts up to 96. It provides powerful,
flexible file handling in BASIC including variable length records up
to 4096 bytes. Definitely not for the beginner.

$185.00

MASTERDISK DIRECTORY $20.95

FIND THE PROGRAM FAST!! PAYS FOR ITSELF BY RELEASING
REDUDANT DISK SPACE!! MASTER DIRECTORY records the
directories of all your individual disks onto one directory disk.
Thenitallows you examinethem, find anindividualfile quickly, list
files alphabetically, weed out redundant files, identify disks with
free space, list files by extension, etc., etc. This program is
invaluable for the serious disk user and will pay for itself many
times over.

THE FLOPPY DOCTOR/MEMORY DIAGNOSTIC
Model | Disk $36.50 Modelll! 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 arrays.
Both programs are written in Z80 machine code and are supplied
together on diskette foraminimum 32K, one disk system. Specify
Model | or Model Il

MORE
ENTERTAINMENT SOFTWARE

ADVENTUREHINTBOOK $10.95

If you can not go any further this will give you clues that may help
— written by Scott Adams for Adventures 1—9.

LABYRINTH $26.50
Labyrinth — you move through a gigantic fabyrinth and scattered
through this nightmare are a multitude of objects and obstacles. A
minotaur prowls the corridors — you must kill it before it kills you,
Labyrinth has over 550 locations — be patient.

ASYLUM $26.50

Asylum places you inacell, you have to escape. It's harder than it
sounds, lots of hazards will be encountered.

DEATHMAZE5000 $26.50

Deathmaze 5000 is another 3-D adventure. You move througha
storey building — your goal is to leave the deathmaze alive.
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-EPSON-IVEX80-HI?-
NO! IT°"S THE NEW

DT-80

with better performance than the MX-80!

PRICE ... not $999 BUT $699

MICRO-80 HELPS YOU
BEAT DEVALUATIE

The recent devaluation of the Australian dollar has increased the prices of imported printers.
MICRO-80 helps you beat the price rises by offering a 5% discount on all prices.

‘“y% EPSON FX-80 EPSON MX100 III

1600.p.s.,16 character sizeg;5 80 c.p.s., 132 col., bit
proportional printing, up to 256 aphics dot matrix.
user-defined characters, dot matrix JTapiies, do LIST PRICE

PRICE: $1399 $1500 $1580
ITOH PROWRITER 8510 ITOH PROWRITER 1550
120c.p.s., 80 col., bit graphics, 120c.p.s., 132 col., bit graphics,
proportional print dot matrix. proportional print dot matrix.
$1150 $1244 $1495 $1573
MICROLINE 84 ITOH F10-40P
200c.p.s., 132 col., bit graphics, 40c.p.s., 132 col., correspondence
dot matrix. quality daisywheel.
$2110 $2289 $2535 $2880

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 90-day warranty covering parts and labour.
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The text editing capability of the program was a major attraction when I was considering whether
or not to spend the money, but it is somewhat of a disappointment. It is fine if you just need
to change a word or two, or make minor alterations to the text, but a major change such as replacing
a whole sentence or paragraph is quite a procedure. I have improved as I have become more used
to the program but I would dearly have loved to see some editing features such as the Level
2 BASIC 'Delete', 'Hack' and 'Kill'.

The program also permits you to save documents to cassette and, naturally, retrieve them for
later use. The big disadvantage of this procedure is that it is painfully slow and if you wanted
to save a full document of 700 words, I suggest that you start the process and then go to the
football or something whilst the computer grinds it all out onto the tape. For example, it
just took 16 minutes 38 seconds to save the last three paragraphs of this review and I shudder
to think how long a full document would take. Retrieval is quite a deal faster and also permits
you to add the retrieved text to the document already in memory. If you had an application
such as adding standard paragraphs to Tletters then I suppose that the time taken to get the
standard paragraphs on to tape would be worthwhile.

WORP-1 also permits some pretty fancy tricks with the printer including varying the number of
characters per line with automatic setting of the text about the centre of the page. It also
does right justification (the alignment of the right hand margin of the text) but, again, right
justification 1is painfully sliow and I don't use it at all unless I have a very real need for
the finished article to Took pretty.

Generally, the program is an improvement over the old Remington but it is very slow and fairly
Timited in what it can do. To be fair, Dick does point out these shortcomings in the documentation
but you don't really get an appreciation of just what “slow" and "limited" really mean until
you have used the program for a while. I would think that the application would also have some
bearing on its usefulness. If, for example, all that you needed a word processor for was short,
sharp letters or memoranda, then I would think that WORP-1 would fill the bill. If, on the
other hand, your requirements are more exotic, then I would think hard about continuing to save
towards a machine language program such as SCRIPSIT or ELECTRIC PENCIL. If you have the correct
application, and considering the cost of programs such as SCRIPSIT, WORP-1 does represent good
value for money.

- 0000000000 -

**x*k%%* MICROBUGS ****%x

Inevitably, no matter how careful one tries to be, there will be errors, mistakes and omissions
in articles and programs. Here's where we make corrections.

DEF FN ADDENDUM

A number of readers have suggested ways to circumvent the problem that confronted one user regarding
the DEF FN and FN statements.

The first method suggested was to omit the DEF FN statement altogether and replace all invocations
of the function (FN expressions) by the expression that originally defined the function. This
will work satisfactorily but can be tedious in the case of long and frequently used functions.
For example, these program statements:

25 DEF FNA(X,Y,Z)=2*Y-Y*Y-5*7
3@ Y=2*A*FNA(I,J,K)
could be replaced by:
(25 deleted)
3@ Y=2*A*(2*1-J*J-5*K)
The second method is to replace the DEF FN statement by a subroutine and each function call

by a subroutine call. However. care must be taken with this method to avoid any side-effects

through corruption of variables used elsewhere in the program. The equivalent of the
above program could be written as follows:

25 AP=2*X@-Y@*Y@-5*20:RETURN
30 X@=1:Y@=J:7@=K:G0SUB25:Y=2*A*A@

This serves to demonstrate the power of the dummy variables that occur in function definitions
- they have no effect whatsoever on the value of any real variables with the same name elsewhere
in the program. In the case of the subroutine, it should be ensured that the variables used
are unique and that their values are correctly initialized before the subroutine call. This
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is actually similar to the way in which the function call FNA(I,J,K) is evaluated in practice.
JUMP THE RAPIDS ON THE MODEL III

This program uses the utility MOVIE originally published in the September, '81 issue. The MOVIE
utility works by intercepting the DISK BASIC exits and positions itself below the start of BASIC
program space. In the Model I and System 80, BASIC programs normally start at 42E9H and MOVIE
loads to this address and sets the BASIC program area pointers to beyond it, thus protecting
itself and alleviating the need to protect and use high memory. The program initialization
changes the pointers, prints message and exits to BASIC via @6CCH. Unfortunately, this does
not work in the case of the Model III for two reasons - the non-disk BASIC program area starts
at 43E9H (with more low memory being used by the system) and the P6CCH ROM code has been changed
and can no longer be used as an entry point to BASIC.

A Tittle investigation has shown that the MOVIE source file can be relatively easily modified
to make it work with the Model III, even with DISK BASIC loaded. Rather than setting the various
pointers in the initialization code, the following method is suggested:

XOR A

LD HL,XXXX (XXXX = Address for start of BASIC)
LD (HL),A

INC HL

LD (40A4H) ,HL

CALL 1B5@H (enter NEW routine)

This should work for the Model I, System 80 and Model III in Level II BASIC, and in DISK BASIC
after it has been initialized.

For re-entry to BASIC, the following should work with all the machines:

LD BC,1A18H
JP T9AEH

This 1is the code executed at @6CCH in the Model I/System 80 ROM and is the preferred re-entry
point. The alternative, as suggested by Tandy documentation, is JP TAT9H.

This month's cassette and disk editions contain amended versions of the MOVIE utility for the
benefit of our Model III subscribers, who have not been able to use the JUMP THE RAPIDS program.

To Toad the cassette version, use the SYSTEM command and reply / (Enter) when the prompt returns.
Disk users should do the following from DOS READY:

LOAD MOVIE/CMD (Enter)
BASIC (Enter)
SYSTEM (Enter)
/28842 (Enter)
RUN"RAPIDS/BAS" (Enter)

FREE SOFTWARE LIBRARY

The following changes to the program COMPOSER/BAS were omitted from the list of changes necessary
to convert the cassette version to disk:

25 POKE&H8pP36,0
DELETE 600 - 640

SYSTEM-80 CLOCK MODIFICATION - Vol. 3 Issue 9, August, 1982. There 1is an error in the circuit
diagram shown in figure 1. Pin numbers 2 and 3 of IC3 (74LS367) are shown incorrectly and should
be transposed. The corrected diagram is as follows:

2

Note that although the orientation of pins 1 and 2 of IC5 (74LS00) is different in figure 2
from that in figure 1, the operation of the circuit is functionally the same.

- 0000000000 -
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**** SOFTWARE SECTION* * **

**%%% | OAN CALCULATION PACKAGE - Peach and CC *¥¥**

This program, originally published in the June '82 issue, computes various figures relating
to loans where interest is calculated on a daily reducing, capitalised monthly basis, e.g. building
society housing loan.

The formula on which the program is based is R=L/A where:

repayments per month
loan_amount

(1-vN)/1

1/7(1+1)

term of loan in months
interest rate/1200

There are five separate calculations available. They are:

oo ononn

L I e

1. Repayment Calculation Given the amount borrowed, interest rate and term of loan in years,
it will calcuTate the monthly repayment and the approximate total interest which would be
paid over the full term of the loan. (This section incorporates a facility to include insurance
instalments with loan repayments. If not required, the amounts can be entered as zero or
the relevant program lines deleted).

2. Remaining term Calculation Given the current loan balance, interest rate and amount of
monthly repayment, this will calculate the length of time remaining until the loan would
be paid out (e.g. If you decide to pay an extra $30.00 per month, how long would the loan

then run?).

3. Remaining Balance Calculation Given the current loan balance, interest rate and amount
of monthly repayments, this section will calculate the balance remaining after a given period
of time.

4. Dissection of repayments Given the amount of the loan, interest rate, monthly repayment

and term of Toan, this section shows how much of each repayment is interest and how much
goes toward reducing the principal. It also calculates total interest to date year by year
and shows loan balance (principal) month by month.

5. Repayment Factor Calculation This section calculates a repayment 'factor' for a given
interest rate. The factor is the amount of repayment per month per $1,000.00 borrowed,
e.g. for interest rate of 12.75% and term of 25 years the factor is 11.09 so the monthly
repayment for a loan of say $32,000 over 25 years is 32 * 11.09 or $354.88 (this section
was included as a source of factors for a ready-reckoner used at my place of work).

Being a daily reducing interest calculation, the interest charged will depend on the number
of days between repayments, and to provide an acceptable average, 30.4167 is used as the number
of days per month. This is 365/12.

Sections 1, 2, 3 and 4 assign two variables to each figure entered by the user. Calculations
are then done using only one of each pair of variables so that having entered your particular
figures once in any of the above sections, it is only necessary to hit ENTER or RETURN in response

to the 1input statements in any other section if you wish to do further calculations using the
same input data.

The program when RUN asks the user to enter figures for Loan amount, Interest rate, etc. and
these should be entered without dollar signs, commas, percent symbols etc.

e.g. $32,000.00 - enter as 32000
12.75% - enter as 12.75

Remaining term and remaining balance calculations take a few seconds to arrive at the answer,
especially for longer terms - just be patient.

- 0000000000 -

*%**%x BIORYTHMS - Peach and CC *****

For some time, scientists have acknowledged the existence of biological rhythms in living organisms.
Some people believe that three such biological cycles commence from the date of birth in humans
and continue throughout 1life. In addition, they also suggest that these cycles (known as the
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Physical, Emotional and Intellectual) are related to the way we feel and to our behaviour.
This program, originally published in the February '80 issue, plots the three curves relating
to the theory of Biorhythms. ’

The user is prompted for his or her date of birth and the current date. After a moment taken
to calculate the relative phases of the cycles, the curves are drawn on the high resolution
graphics screen. On the Tandy colour computer, the description of the curves is on the text
screen while the curves themselves are on the graphics screen, but you may toggle from one to
the other by pressing any key (except 'A' which restarts and prompts for new input).

The Hitachi can mix text and graphics on its high resolution screen. To terminate either program,
you press the 'BREAK' key.
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**kxx  MOVE BY 1's - LII/16K by Steven and Andrew Ludman **%**

This program was originally written on a Level I machine and later rewritten on a Level II machine.
This means that Level I users can also type in the program providing the obvious changes are
made, i.e. PRINT@ changed to PRINT AT or P.A., etc.

The program draws one of five tracks and the objective is to move from the starting position
to the end (it is up to you not to cheat!) in as few moves as possible.

To move around the track, you input a horizontal and a vertical move. This is done in lines
100 to 120. Line 130 checks to see if you are quitting.

The rules of moving are that you must not leave the borders, nor are you allowed to land on
anything. But more importantly, your horizontal OR your vertical (not both) must differ from
your previous move by one (hence the title MOVE BY 1's!)

Checking this 1is done in lines 160 and 170. Variables P,R are your previous moves while M,V
are the inputted moves. For a legal move, either M+V must equal P+V-1 or P+R+1.

Lines 200 and 210 check to see that your new moves stay within the border.

Line 240 checks to see if there is anything at the points where you land.

Lines 270 to 290 set up a loop checking for set points in the landing (winning) area. If there
is any point set, then the program breaks out of the loop and goes to line 300.

The subroutines to draw the tracks are from line 570 onwards.

A subroutine to draw the boundary is also used (lines 450-540).

N.B. Quite a few interesting loops are used for drawing obstacles showing how versatile loops
and sets can be!

- 0000000000 -

**kkk CHECK SUM - LII m.1. by B.N. Briggs *¥***

This short program loads into the buffer on a Level 2 machine, Auto starts, PEEKs at the Memory
Size and then relocates to reside below that point, resetting the memory size to protect itself.

The program performs two functions:

(a) It calculates and displays the length of any BASIC program in memory.
(b) It performs a checksum of that program, starting at the beginning of the second line to
the end of the BASIC program and adding together the value of each byte.

Note: Starting at the second line enables you to use the first line to contain the length and
checksum, and provided the length of the first line is not changed, alter these without altering
the checksum. (Altering the length will alter the checksum, however).

ENTERING THE PROGRAM

The program may be entered using an Editor/Assember, or a Utility such as RSM 2. Note the source
shows two Origins. This is required to leave a gap in the middle for the stack. The stack
uses the buffer when loading System Tapes and then punches a tape using

Start End Entry Name

41E2H 42DAH 41E2H CHKSUM
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METHOD OF OPERATION

ENTER and LOAD as you would any System Tape. After the program is loaded, it will Auto start
and relocate to the top of Memory. The routine patches into 41B2H, which is one of the DOS
exit points for BASIC. When you enter anything from the keyboard, it is first compared with
the computer's own Reserved Word Table and then jumps to 41B2H before returning to ROM. By
entering a jump at 41B2H, we cause it to jump to "Checksum" and compare the word entered with
the word located at "Table" (See Source listing). If it finds a match it will carry on with
the routine, or, if not found, it returns to ROM.

TO USE "CHECKSUM"

Enter in as the first Tine of your BASIC Program

REM Program length = xxxxx Checksum = xxxxx

Now enter "Check" and the program length and checksum will be displayed.

Edit the first line and change the "xxxxx" to the displayed figures and CSAVE your program.
Now, whenever you reload that program, load in "Checksum" as well. (By having "Checksum" load
into the buffer, means that it can be loaded at any time, without upsetting your BASIC Program,
unless you have insufficient room at the Top of Memory).

If the program length and Checksum match the first line of your program, you may be sure that
you have had a successful load. Beats doing a CLOAD? on a 10K or more program !!!

- 0000000000 -

*xkkk  MATRIX MANIPULATION - LI/4K (C) Martin Downey *****

FEATURES: * PRINT, MULT, ADD/SUB, INVERSE commands.
* Handles up to 1#x1@ and larger.
* Stand-alone or use in your own programs.

TO LOAD: Matrix Manipulation 1is a BASIC program so it is loaded using the CLOAD command. If
the program fails to load successfully try again, perhaps with a different volume
setting.

After the program has loaded type in RUN and press ENTER. The title will be displayed along
with the SIX COMMANDS (MATRIX INSTRUCTIONS). Initially there will be @ MATRICES ALREADY DEFINED.
To use a particular INSTRUCTION simply type in the corresponding number (1-6) and press ENTER.
The SIX commands are described below.

PRINT: This command will print out all the matrices that have been DEFINEd or created using
MULT etc. The matrices will be printed one at a time. Pressing ENTER will display
the next matrix. Very large matrices (more than 1§ columns) may wrap around spoiling
the display.

DEFINE: Allows you to input the matrices to be manipulated. You will first be asked to input
the size of the matrix. Type in the number of rows then a comma then the number
of columns then press ENTER. If you only input one number an error message "WHAT?"
will be displayed telling you to input TWO numbers. This sort of error should be
avoided as it will mess up the display. After entering the size you type in each
element of the matrix followed by ENTER. The matrix will be displayed in its normal

format as the elements are entered. When finished control will return to the SIX
COMMANDS .
MULT: Allows multiplication of TWO MATRICES or a MATRIX and a CONSTANT. Normal laws of

Matrix multiplication apply and if the two matrices are not of correct dimensions
then a 'NOT POSSIBLE' will be displayed. Enter the number of the first matrix.
Then enter a 1 or a 2 depending on whether you want to multiply by a constant or
another matrix. Finally enter the CONSTANT or MATRIX NUMBER accordingly. The resulting
matrix will then be displayed (and is automatically saved with the other matrices).

ADD/SUB:  After entering the number of the first matrix you will be asked to enter a 'MULTIPLE
OF ADDITION'. Entering a 1 will give straight addition, entering a -1 will give
straight subtraction, but you can enter any other number of the SECOND MATRIX and
the result will be displayed (and saved). Again, normal matrix rules apply.

INVERSE:  Enter the matrix number (matrix must be square, of course) and after a short delay
the inverse will be printed (and saved). If there is no inverse then 'SINGULAR'
will be displayed. In either case THE ORIGINAL WILL BE DELETED so you might want
to save another copy (use MULT times a constant 1).

DELETE: This command allows you to get rid of matrices that you may not want any more. This
may become necessary if you get a message 'INSUFFICIENT MEMORY. TRY DELETE.'. (Note:
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A1l matrices are stored in the single dimension array A). You will have to keep
this in mind if you wish to use parts of the program in your own program (see below).
When you DELETE a matrix all higher-numbered matrices will be moved down one. So
if you DELETE matrix number 3, say, then matrix 4 will become 3, matrix 5 will become
4 and so on. You can check on the new matrix numbers using the PRINT command.

A11 the MATRIX COMMANDS are divided into subroutines so you can use them in your own programs.
This will, however, require some modification so the following may be of help.

200-250 PRINT command

4pp-459 DEFINE command.

8pp-959 MULT command. Also uses part of PRINT and SUB 4¢p@.

1908-199¢ ADD/SUB command. Also uses part of PRINT and SUB 44p@.

2000-3928 INVERSE command. Also uses part of PRINT and DELETE and SUB 4{#@8.
Appp-4928 SUB used by MULT, ADD/SUB, INVERSE and DELETE.

5P@p-5p2¢ DELETE command. Also uses SUB 4@pg.

6009 Displays 'INSUFFICIENT MEMORY' flag. Used by MULT and ADD/SUB.

A11 matrices are stored in the single dimensioned array A. Matrices are stored sequentially
from MATRIX 1 up. The first number is the number of ROWS then comes the number of COLUMNS followed
by the matrix ELEMENTS. (NOTE: The number of elements equals ROWS * COLUMNS).

If you have any problems, suggestions or comments, please contact the author.
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*%%%k% AN ALTERNATIVE TO THE INPUT COMMAND - LII/4K-16K (C) K. Shillito *****
The '80 INPUT command suffers from a number.of deficiencies, to wit:-

1. The comma and colon cannot readily be input.
2. The prompt always contains a ? which is not always wanted.
3. It requires the ENTER/NEWLINE key, even if the maximum input string length is known.

An alternative to the input command then should have the following properties:-

It should give extremely fast response.

It should not "BOUNCE" - this rules out routines which PEEK at keyboard memory.

must allow prompts of any form.

It much echo to the screen, Tike input but unlike INKEYS$.

It must automatically return when a specified number of characters is reached or when ENTER/
NEWLINE is pressed.

It must allow backspace and erase in the usual fashion.

S W RN —
e o & & s
bt
t
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Well, the subroutine from lines 160 to 290 fills the bill; it also completely debounces the
“keyboard while allowing lightning fast response. NOTE THE FOLLOWING:-

(a) The variables I-M should be integers. Note the use of LET and variables for extra efficiency.
(b) The application in this program is only a beginning to the possible uses of this subroutine.

HOW IT WORKS

Line 170 Set up a null string A$ which will hold the input.
Line 180 Clear the VDU area which will hold the echo.
Lines 190-200 The "heart" of the subroutine, particularly part (a) thereof below:

(a) A = A + INKEY$ : We cycle around and around, adding a character whenever a key is
pressed. Fortunately for this program INKEY$ will not return another value until
the key is released. Note that even control keys will return a value to INKEY$, viz:

ENTER returns CHR$(13)
SHIFT « returns CHR$(24)
« returns CHR$(8)

(values below 32 other than the above are assumed to be + , since pressing other arrows
or CLEAR is silly).

(b) PRINT@®J,A : This echoes A$ to the screen.

(c) IF LEN(A)<I...: This stops line 210 from accepting further input once the specified
length is reached. The subroutine cannot yet RETURN, however, since the last character
might be a control character.

(d) ...AND RIGHT$(A,L)> B : This temporarily stops further input if a control character
is pressed, so that the control character might be chopped off A$ and acted upon.
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KEY DEBOUNCE

Since INKEY$ freezes until the key 1is released, and then lines 210 to 220 are executed, this
turns out to be just the right speed to debounce the keyboard (incidentally, this is the only
non-machine language debounce method I know of).

Line 220 Is needed because of the way that RIGHT$(A,L) acts on null strings.

Line 230 The final character of A$'s ASCII value is called M. We now act depending on
the value of M.

Line 240 If M>31, it 1is not a control character, so as mentioned under line 210(c) the
subroutine can now RETURN.

Line 250 If M = 24, the SHIFT +was pressed, so we start again.

Line 260 We chop off the control character from A$.

Line 270 If M = 13, then RETURN was pressed (before A$ reached the maximum permitted

) length), so whatever is in A$ is RETURNed.
Lines 280-290 We assume <+ was pressed, so if LEN(A)>P, we chop off a character, and continue
to accept input.

- 0000000000 -

*xxkk  FLEXITIME - LII/4K by David Grigg *****

This 1is for all you public servant types, or anyone else who works on the system of flexible
working hours. Adding up or subtracting all of those hours and minutes at the end of the week
(or, in my case, the month!) to figure out if you owe your boss some hours or if he owes you
some time off can be a definite pain in the neck. Quick, 12 hours 14 minutes less 3 hours 27
minutes!?! The program would be especially valuable to anyone working in a personnel department
who has to check other people's attendance forms.

The working of the program is really quite straightforward, and explained in the inbuilt instruc-
tions. A particularly valuable feature is the ability of the program to handle mixed 12-hour
and 24-hour formats.

My standard working day is 7 hours and 21 minutes long. You can tell that I work for the public
service, can't you? Should you work a day which is a more reasonable length, say 7 hours or
7 hours 30 minutes, you must change the variable ST in 1line 20. The program changes all times
on entry into minutes only. So, for a 7 hr. 30 minute day, change line 20 to read "ST = 7%60 + 30".

1 hope you discover, as 1 did, during the past three months that you hadn't added up your flexitime
forms, you've gained 10 hours extra credit!

- 0000000000 -

*%%%% CODEBREAKER - LII/4K by David Grigg **¥**

This program was written specifically to enable me to solve those cryptograms (secret messages
in a simple substitution code) which appear each month in GAMES magazine. But children, and
many adults, find solving such code messages great fun, and a real intellectual challenge, whatever
their source. Remember such things as Captain Marvel's code rings?

The CODEBREAKER program takes almost all the drudgery out of solving simple codes, and leaves
you with all of the intellectual fun. It will speed up enormously the solution of messages
in any simple cipher - one in which, say, the letter X always represents, say, the real letter
A.

To use the program, you type in the coded message you want to solve (up to a maximum of six
screen lines), including any punctuation marks in the message EXCEPT commas and colons. To
end the message, enter the symbol # at the start of a new screen line. The program will then
ask you if you wish it to carry out an analysis to see which are the most common code letters
in the message. If you wish, it will then substitute for these code letters the most likely

plalntext equivalents. For example the most common letter will be assumed to be E, and so
If this inspired computer guess {s wrong, it can easily be changed.

You may then work on the cryptogram on the screen, making trials of letter substitutions, with
the computer speeding up the trials. To try a guess that code letter X equals plaintext letter
A, for example, you merely enter "X/A", and the computer carries out all the substitutions.

If you had previously guessed that code Y equalled A, the program will automatically reset this
guess.

- 000000000 -
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**xkk  NEXT MONTH'S ISSUE &k

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

articles.
1/3 or System 80/Video Genie computers.
TRS-80 Colour Computer and the Hitachi Peach.

** ANAGRAMS LII/16K (80) **

If you 1like anagrams, then this 1is the
program for you. It has several levels
of difficulty and even if you are typing
in this program from the magazine, you
still won't know what the answers are as
they are coded in the program listing.

** GOLF LII/16K (80) **

This Golf game has a full 18 holes and
even a putting practice section. The speed
of the graphics has been enhanced by the
use of dinbuilt machine code. When you
have finished playing this game, it even
invites you to go to the nineteenth hole.

**  SINKING THE ENEMY NAVY (COLOUR) **

This is a computer version of that old
favourite board game of Battleships, where
the player has to supply the vectors on
a grid where he thinks a ship might be.
This version has the different types of
ships in different colours and also has
HIT and MISS sounds.

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

** E=MC2 LII/4K  (80) **

This program actually relates to the relativ-
istic increase 1in mass, as predicted by
Einstein's Theory of Relativity, as its
velocity approaches the velocity of light.
You enter the mass (in kilograms) of a
body at rest and then enter its speed and
this program calculates what happens to
its mass.

** SOUTH AUSTRALIAN HORSE PERFORMANCE GUIDE **
LII/16K (80)

We don't promise that you will always pick
winners with this program, but it sure
will help. This tape based program is
so massive it has to be 1loaded into your
machine in three parts.

**  MASTERMIND (COLOUR) **

In this all new version of Mastermind you
can choose between having numbers or letters
hidden away and you can choose how many
numbers or letters you wish to have in
each game. So you can make this Mastermind
as easy or as hard as you like.

Tick where appropriate

To MICRO-80 SOFTWARE DEPT. PO BOX 145 MORPHETT VALE SA5162

Please consider the enclosed program for . . .

Date .......cooooviiii,

APPLICATION FOR PUBLICATION
OF A PROGRAM
IN MICRO-80

AAIeSS oo

Publication on disk or cassette only
Both
NI

Publication in MICRO-80

(i)
(ii)
(iii)

....Postcode ...................

* x * CHECK LIST » » »
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 your cassette or disk returned.

System, etc. The use of REM statements with your name and address is
does and how it does it, etc.

Please ensure that the cassette or disk is clearly marked with your name and
address, program name(s), Memory size, Level 1, II, System 1 or 2, Edtasm,

The changes or improvements that you think may improve it.

For system tapes, the start, end, and entry points, etc.
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*xxkx  CASSETTE/DISK EDITION INDEX %«

The cassette edition of MICRO-80 contains all the software listed each month, on cassette.
The cassette also contains che source code for machine language programs which may not have
been printed due to space restrictions. A1l programs are recorded twice. Level I programs
can only be loaded into a Level I TRS-80 if the Level I in Level 2 program from the MICRO-80
Software Library - Vol. 1 1is first loaded into your Level 2 TRS-80 or System 80/Video Genie.
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 contains all those programs which can be executed from disk, including Level
I programs. Level I disk programs are saved in the 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 1.D. DISK FILESPEC CTR-41 CTR-80 SYSTEM 80
INPUT DEMONSTRATION LII/4K 1 INPUT/BAS 18 10 5
n "n n L) n 36 20 8
MOVE BY 1'S LII/16K MOVE/BAS 54 30 13
" 1" n n n ]24 69 35
FLEXITIME LII/4K FLEXI/BAS 190 106 60
n [1} n [1] 207 ]16 66
CODE BREAKER LII/4K B BREAKER/BAS 225 126 72
n n (1] " "n 24" ]35 77
CHECKSUM SYSTEM CHECK CHECKSUM/CMD 257 144 83
" " " " 265 148 85
CHECKSUM EDTASM CHECK CHECKSUM/EDT 273 153 90
" " " " 316 177 107
MOVIE UTILITY SYSTEM MOVIE MOVIE/CMD 356 200 125
i n n " n 363 204 ] 27
SIDE 2
MATRIX MANIPULATIONS LI/4K - MATRIX/LV1 18 10 5
n " n - " 88 49 24
o » oz ow =N A
: 9 2z g IR B
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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 volume 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 Version Price Saving
DRIVE @

1 x MPI B51 40 1 100K 3.3 $499 $77.95
1 x MPI B52 40 2 200K 3.4 $639 $97.95
1 x MPI B92 80 2 400K 3.4 $799 $107.95
DRIVE 1

1 x MPI B51 40 1 100K — $415 $23.00
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-  eDrive 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 $40 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 3.3 $874
2 x MPI B52 40 ea 2 ea 2 x 200K 3.4 $1125
2 x MPI B92 80 ea 2 ea 2 X 400K 3.4 $1454

Dual-drive package includes two bare disk drives, self-contained dual-  NOTE: All 40 frack 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 Freight

MPI B51 40 track, single-head, 100K $349 $5.00 Self-contained, single drive cabinet/power supply  $99 $5.00
MPI B52 40 track, dual-head, 200K  $449 $5.00 Self-contained, dual-drive cabinet/power supply  $135 $5.00
MPI B92 80 track, dual-head, 400K  $619 $5.00 Two drive cable $39 $2.00
Four drive cable $49 $2.00

L DOSPLUS 3.3 $99.95 $2.00

Separate, dual-drive power supply $85 $8.00 DOSPLUS 3.4 $140.95 $2.00

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

All items carry a 90-day parts and labour warranty. Repairs to be carried out in our Adelaide workshops.
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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 iIntercept 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 Dypass
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

MICRO-80
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