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*%  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 in 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
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*% | IABILITY **

The programs and other articles in MICRO-80 are published in good faith and we do our
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*kkkk ED I TOR I AL *kkkk

For some time now, Tandy has been offering discounts and monthly specials on may of its computer
products. The Models 2 and 3, in particular, are substantially discounted from their regular
price. It is interesting to note that the new Models 12 and 4, intended to replace the Models
2 and 3 respectively, have recently been released in the U.S. Evidently, Tandy in Australia
is preparing to upgrade its whole computer range in the near future and the customer can take
advantage of lower prices on current stock.

The new Model 4 (released in the last week of April) comes in a white case like the Models 12
and 16. It features 64K RAM (with 128K available as an option), two single-sided, double density
40 track drives, an 80 x 24 display and an improved keyboard. The basic hardware is apparently
very similar to that of its predecessor and all of the available Model 3 software should run
in a 'Model 3 mode'. The base Model 4 is priced at $US1,999 and comes with TRSDOS 6.0 which
is actually the first implementation of the RAM based version of LDOS.

There are rumours that CP/M 3.0 (or CP/M Plus) will soon be available for the Model 4. Not
only does this make the Model 4 more attractive from the buyer's point of view, but it will
avoid the unfortunate situation in which Model 16 owners have found themselves - advanced and
powerful hardware but with no software available to make use of it. The ability to run the
latest banked version of CP/M and hence, to access the large established base of CP/M software
will be a strong selling point for the Model 4. Also, Model 3 owners can convert their machines
into Model 4's with an upgrade kit that sells for about $US800.

The Dick Smith organisation has already expanded its computer Tline to include the new compact
VZ-200 which was announced via a rather glowing review in the April issue of APC magazine.
With a low $199 price tag, this machine is aimed at the large domestic market currently contested
by the Commodore VIC-20, the Sinclair Spectrum, the Colour Genie and the Tandy Colour Computer.
But at such a Tow price, it will undoubtedly take a big share of this market. I imagine it
could even be used by electrical retailers to increase the sales of colour television sets.

Like Tandy, Dick Smith's has also been offering special price reductions on the System-80 and
associated peripherals in the past few months. A company spokesman informed us that the Hong
Kong manufacturer has ceased producing the System-80 and that when currentstocks are sold, it
will be no longer available. However, Dick Smith's will continue to provide support for the
System 80 in the technical, software and service areas.

Reports from some of our readers indicate that the new version of DOSPLUS (3.5) is being shipped
to owners of 3.4 who have taken advantage of the upgrade offer made by Micro-Systems Seoftware.
I have had a glimpse of this new version and must say that I am impressed. DOSPLUS 3.5 bears
a strong resemblance in overall design and structure to LDOS, but this 1is not surprising when
you consider that Tandy has adopted LDOS 5.1 as one of its product line.

- 0000000000 -

*k%%*  PEEKing (UK) - by Tony Edwards ****x

The latest problem that has been troubling the U.K. software industry is the program library.
For a Tong time programs, mostly games programs, have been swapped between friends and in local
computer clubs, but recently this has become more organized. Clubs have been setting up formal
libraries of tapes for short term loan, and now national tape library services have been set
up. These are run just Tike normal libraries in that tapes containing programs can be borrowed
for short periods for a small fee. Unlike book Tibraries, there is not usually any royalty
payment to the owner of the copyright of the program. On the face of it, under English law,
this is quite legal if the tapes are obtained by normal commercial means.

The problem is what the borrowers do with the tapes once they have them on loan. The program
libraries claim that the borrowers test the programs against their needs and, if they are satisfac-
tory, they buy copies for themselves when the borrowed tapes are due for return. It is difficult
to believe that this is what actually happens in this imperfect world. We all know how easy
it is to copy a program once it is available on tape. Many programs exist which will copy a
tape by reproducing the signal, thus making an didentical copy, anti-copy tricks and all. In
the final case, it is not difficult to make a tape to tape copy using two recorders. The software
writers claim that borrowers simply copy the programs they like and never need to buy an original.
With the difficult Tlegal position with regard to the copyright of programs in this country,
it is difficult to stop such goings on. One company of software producers started legal moves
against a program library, but the case never came to court as the library agreed that all its
members should sign an undertaking not to copy library tapes. Another large software house
now sells its programs with the written warning that they must not be used in a library service.
No doubt we have not heard the end of this story, but until the law is clarified by a test case,
problems Tike this one will continue to bug the software world.

- 0000000000 -
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*k*x%  INPUT/QUTPUT  **d**
From: Robert Pinna - Lathlain, W.A.

Having just recently purchased a TRS-80 colour computer, I would like to know if there is any
provision for the future to provide us (unlucky owners of TRS-80 C/C) with a similar service
as you have for TRS-80 LI & III.

I suggest you have a cassette for C/C even if the charges would have to be a bit higher. As
you well know, typing those programs from the magazine is not everybody's cup of tea.

(We are currently looking intc this possibility and would very much like to offer a similar
service to our Colour Computer readers. -Ed.)

From: J.C. Haseldine - Mulgrave, Vic.

I have a TRS-80 Model I Level II, CTR-80 cassette recorder, a Tandy Model VII printer, a LNW
48K interface and two MPI B51 single density disk drives. 1 am especially interested in using
this equipment 1in association with my amateur radio equipment for CW, RTTY ASCII purposes and
would appreciate any information re software and dinterfacing which you may have. Perhaps a
series of articles in MICRO-80 would be interesting to other people.

With best wishes for the continued success of MICR0-80.

(Thank you for the kind words. In the October, 1980 issue we published an article entitled:
"Computerised RTTY-Mactronics and the System 80" by Ron Collins.

We have some other material on file that will be published in a future issue and would welcome
more as a number of our readers are interested in this subject. -Ed.) .

From John Tinney - Mulgrave, Vic.

I must say how much I have enjoyed previous tapes that I have had from you - particularly the
Dr. Who Adventure, despite the couple of minor bugs in it.

The OM error can be easily overcome by increasing the CLEAR statement in line 645. We fixed
it by making the line read:

648 CLEAR 858: etc.

The other error is in line 84¢ where the null input statement takes you to line 14¢ instead
of returning you for another try to INPUT A$.

However, as I said, these bugs are minor. The program itself is intriguing, infuriating and
everything that an adventure program should be. Please - may we have more of them!!?

(I'm glad to hear you enjoyed this adventure, but I'm puzzled by your fix for the Out of Memory
error. Normally one would clear more string space after encountering an Out of String space
error during program execution. The problem some readers were experiencing was that the main
program could not even be loaded into memory, despite the fact that the program should fit into
16K of memory, and I can't see how changing 1line 648 would cure it.

The second bug that you mention is a definite error and I have included it in this month's Microbugs
column. It should, of course, be 84§ instead of 14¢. -Ed.)

From: Grant Barnes - Moe, Vic.

I recently purchased the adventure game of Asylum and I'm going out of my mind trying to find
the professor's office. If you or any of your readers could help me I would much appreciate
it.

(There are those among us who can help but, sadly, I am not one of them. -Ed.)

From: Richard Siggs - Fulham, S.A.

I have a copy of the "TRS-80 Adventure" from Microsoft. It has slowly been driving me mad.
Does anybody know of a way to get to the "shadowy figure which seems to be attracting your atten-
tion" after going west from "Y2"? Can anybody help me?

(At last, something familiar! Many months ago I spent many hours on this adventure and regarded
myself as a seasoned adventurer. But, alas, one thing or another cropped up and I've not revisited
it since. However, I do remember that I began to feel much more confident when a friend and
I began to map the entire cave and, in particular, the two mazes - a procedure I strongly recommend.
Unfortunately, these maps are no more, but I can tell you to regard such statements with caution
because some things are not necessarily what they seem. - Ed.)



VOLUME 3, NO. 12 (JuLY, 1983) MICRO-80 PAGE 4

From: Mr. I. Vanco - Herston, Qld.

Thank you for your recent letter and advice regarding my problem of Tloading EDTASM + produced
SYSTEM tapes. Your publication of my Tletter resulted in a Tandy Technican who resides in my
street coming to my aid. The problem was solved by a critical Head Alignment on the recorder.

(You're welcome! Perhaps other readers, who have had difficulties may find this will solve their
problems too. - Ed.)

- 0000000000 -

DEPARTMENTS

**dkx  KALEIDOSCOPE  *x#%*

For Colour Computer readers this month we have two programs - Sink the Enemy Navy and Mastermind.
As well, we have some technical information that will be of interest.

In low memory, there are four locations that contain the pointers to the start and end of the
BASIC program currently resident in memory. The pointer to the start of the BASIC program is
kept in Tocations 25 and 26 and the pointer to the end, in Tocations 27 and 28. Actually, two
must be subtracted from the end of program pointer value to get the true end of the program.
To print these values to the screen, type in the following:

Start of Program - PRINT 256*PEEK(25)+PEEK(26) {enter)
End of Program - PRINT 256*PEEK(27)+PEEK(28) - 2 (enter).

When you wish to make a back-up copy of a machine language program, you need to know the start,
end and execution addresses of the program. After you CLOADM the program, these addresses are
contained in the following locations on cassette systems:

Start Address at 487,488
End Address at 126,127 (must subtract 1 from this value).
Execute Address at 157,158.

If the program is not auto-starting, then you can print these values in the same way as for
the BASIC pointers. Those of you who cut your teeth on the Model I will notice that the 6809
stores two-byte values with the most significant byte first, followed by the Tleast significant
byte second (whereas the 780 stores them the other way around).

You can speed-up your BASIC programs by using POKE 65495,0. This can be used in the program
itself, but it may upset the timing of any input or output operations. In these cases, the
POKE 65494,0 will restore normal operation. A combination of the two can be used quite effectively,
for example, to speed up screen displays and long calculations.

- 0000000000 -

*kkkk PEACH BONL *khkkk

During the preparation of this month's Peach programs (Sink the Enemy Navy & Mastermind), we
discovered some interesting features of the pseudo-random number generator. The RANDOMIZE state-
ment, which allows you to choose the random number seed, was very useful in the testing of the
programs because you can set it to the same value for each test and the same sequence of random
numbers will be generated. This makes it very easy to retrace your steps after you've encountered
a bug related to a 'random' value.

On the other hand, the RND function is more limited than on other machines. For example, RND(18)
doesn't return an integer in the range 0-18, but instead gives value between 0 and 1. This
can be a source of mysterious problems, especially if you are used to a machine that does the
former. The simple solution of INT (19*RND(18)) doesn't seem quite so elegant in comparison.

In last month's Input/Output column, one of our Peach readers, Mr. John Wardley, reported problems
in using the serial interface at 4800 baud for his printer. He has since informed us that py
using the 300 baud rate, he has managed to overcome the Toss of data. As well, he sent us this
interesting little program (of which we were not aware):

19 SCREEN §,1

20 FOR X = 4 70 9

3§ READ Y: POKE & HFFC6,X : POKE &HFFC7,Y

49 NEXT X

5§ POKE &HA5,&H14 : POKE &H23A,5@ : POKE &H23C,49
60 DATA 63, 6, 5§, 55, &H83, 6
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With a high resolution monitor and NEW ON7, this program produces a 50 line display - a format
that is useful, as John points out, for long listings and de-bugging programs.

We have tried it and found that it works nicely on our disk based Peach from a cold start but
doesn't always produce the desired result if other programs have been run. Also, it doesn't
seem to work on a cassette - based Peach, even from a cold start. Perhaps our readers can look
into this one and enlighten us all.

- 0000000000 -

kkkkk GROUP ONE *kkkk

T his month we have four Level II programs and one Level I program (which can be used on a Level
IT machine with the aid of Level 1 in Level 2 from the Free Software Library). The S.A. Horse
Performance Guide 1is only suitable for 16K Level II cassette machines. The Golf program can
be used on a disk system provided the following changes are made.

10 DATAZ0S,127,10,125,217,1.0.4,254,1,40,2,17,0, 184, 33,0, 40
20 DATAZA,6,17,0,460,3%,0,184, 277,176,217, 201
&0 DEFUSR=LM

These changes have already been made to the file GOLF/BAS on the distribution disk.

Here are some hints sent in by Mr. D. Brenton, one of our readers:

The keyboard can be scanned by using PEEKs. The table below tells you which 'address to PEEK',
while the 'value returned' tells you which key was being pressed.

Value Address to PEEK
RETURNED 14337 14338 14340 14344 14352 14368 14400 14464
3801 3802 3804 3808 3810 3820 3840 3880
1 @ H p X 0 (ors8 (ENTER) (SHIFT)
2 A 1 Q Y 1 ) org (CLEAR)
4 B J R z 2 * or : (BREAK)
8 C K S 3 + or [ 4
16 D L T 4 <or, \ ¢
32 E M 1] 5 = or - ] =
64 F N v 6 Sor , N -
128 G 0 W 7 ? or / (SPACE BAR)

Continuous PEEKing can be used to provide auto-repeats.

To control your BREAK key in LEVEL II BASIC, POKE these values into these addresses (ADDRESS/VALUE)

16396/201 - enable
16396/175 - disable
16396/62 16397/ASC 16398/0 - return a character with an ASCII value of ASC (ASC/128

returns keyword even if not displayed).

same as above, but when SHIFT is also held down,
character returned in ASC+1.

jump to address (MSB*256+L.SB) eg. to reset the system,
LSB=0, MSB=0

16396/165 16397/198 16398/ASC
16396/195 16397/LSB  16398/MSB

Did you know that there are 5 extra symbols that can be accessed by your keyboard other than
the normal characters? These can be accessed by holding down 'Z' & '2' (press = to get the
rid of the excess characters, then press a number from 3 to 7. the following symbols can be
produced: ’ & @ e

- 0000000000 -~

*kkkhk FORM THREE *kkkk
The information regarding programs and hints given above is also relevant to the Model III with
the exception of the last tip. The method for entering extra characters from the keyboard does
not work because of a different decoding algorithm.

Some of our Model III disk subscribers have reported difficulties reading the distribution disks.
These cannot be read directly by the Model III because the distribution DOS is NEWDOS 2.1 and
the disk format is 35 track single density Model I. However, the files can be quite easily
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moved to a Model III format disk by one of the following methods.

TRSDOS and DOSPLUS users can CONVERT the files across to a Model III format disk with the utilities
provided on thG_ system disk. Newdos 80 V2.0 users will have to do a little more work. Firstly,
place the distribution disk in drive 1 and do the following;

(1) PDRIVE 0 6,TI=A, TD=A, TC=35, SPT=10, TSR=3, GPL=2, DDSL=17, DDGA=2 (the PDRIVE specification
for a Model I disk - only needs to be done once). ‘

(2) PDRIVE O 1=6,A
(Model I disks can now be read in drive 1 but not the directory).

(3) WRDIRP 1

rgtod r%ad and rewrite the directory sectors with the correct address mark for Model III
ewdos) .

The distribution disk can now be used in the normal way. The files can either be copied to
a Model III format disk or simply run from the distribution disk.

Ahgood idea is to save the original drive 1 PDRIVE specification in an unused slot before doing
this, e.g.:

PDRIVE 0 7 = 1
The system can then be quickly restored to its original state by:
PDRIVE O 1 = 7,A
A word of warning - NEWDOS can transfer all types of files from Model I disks including system

files and DOS utilities. These are of no use on the Model III and may produce disastrous effects
if you attempt to run them.

- 00000000000 -

IN

**%x%% THEORY AND TECHNIQUES OF SORTING - PART 7 ‘*¥¥%x
by Bernie Simson

A1l the previous articles in this series concentrated on algorithms for purely sorting a Tist
of values, whether numeric or alphanumeric, while the list resided in the main memory of the
computer. It may now be obvious to those who have been following the articles that to merely
sort a list of values in main memory based on some predetermined collating sequence (Ordering
Rule) by whatever algorithm, is of no practical use to the user who wants to produce a report
of, say, debtors 1in descending order of Amount Owed within ascending order of Postcode, from
a Debtors Masterfile that contained, among other vitals, the Amount Owed and Postcode of the
debtor.  Such a report would be useful to an organization having regional collection officers.
So, assuming the Debtors File is in Debtor code sequence, an internal memory sort of a variety
presented in the preceding article will have to be augmented with some other mechanisms to produce
a report in the desired sequence. This leads to the discussion on Record Sorting and External
Sorting Techniques.

It 1is necessary to consider Record Sorting Techniques because in most applications, data to
be sorted is organized as records.

External Sorting Techniques are necessary when the complete file, or its complete list of keys,
is too big to fit in main memory all at once, which, in most applications, is usually the case.

RECORD SORTING

It is assumed that a Disk system is available. Sorting records that will not all fit in main
memory in a Tape-based system is...well, er, shall we say a little cumbersome!

Also assume at this point that all the records of the input file will fit in main memory. Figure
1 shows two techniques for sorting records. The records are read from Disk into an array, com-
prising a column containing the keys upon which ordering is to occur, and a column for the rest
of the record. If the key and the rest of the record are of different Types (e.g. numeric &
alpha), then two arrays are used. It does not matter as far as the algorithm is concerned.

In the first technique, the key column is considered as a list of items, and is sorted using
one of the many Intern_a] Sorting Algorithms in Articles 1 to 6 of this series, except that when
two Keys are swapped in the sort, their corresponding records are also swapped, so that the
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ARRAY IN MEMORY

SORTKEY RECORD POINTER
SORTKEY RECORD VECTOR
11 JONES -
n SMITH 4
65 VAGG
65 VAGG P’ 3
KEY " " CORRESPONDING  KEY CORRESPOND -
SWAP RECORD SWAP 2 | o NG :
SWAP POINTER
58 ADAMS SWAP
58 |  JONES 2
23 SMITH
23 | PAAY 1
294 BROWN 294 |  BROMWN 512
(a) RECORD SWAPPING (b) POINTER SWAPPING
SORTKEY RECORD RELATIVE  POINTERS  RETRIEVAL LIST
FIGURE 1. - RECORD SORTING POSITION
|
1 SMITH 1 4 |, 1 JoNES
|
23 VAGG 2 1 | 1 23 SMITH
42 ADAMS 3 .5 42 PAAY
- A
58 JONES 4 2
65 PAAY 3

RETRIEVAL EXAMPLE AFTER POINTERS SWAPPED

294 BROWN n 512

relationship between the key and the record is not lost. This can become quite a processing
overhead, especially if the rest of the record is quite long.

In the second technique, a pointer vector is also introduced, initialized to start at some predeter-
mined point (1 in this example) so that each element value is one greater than the previous
element value. Then the key column 1is sorted as before, except that when two keys are swapped
in the sort, instead of the corresponding records being swapped, the associated pointer vector
items are swapped. The pointer vector thereby becomes an index into the record, so when an
ordered list of the records is required, the key vector is read sequentially, using the pointer
vector index to access the rest of the record, as demonstrated in Figure 1.

This Tlatter technique of record sorting is more efficient, but at a cost of additional storage
in main memory of the pointer vector. However, this is a small cost compared to the overhead
of swapping the rest of the record on key swap.

EXTERNAL SORTING

As mentioned before, external sorting is necessary when all the records requiring sorting will
not all fit in main memory. External sorting involves merging lists of records created in the
internal sort phase of the sort program.

Let's first consider the techniques of producing sorted sublists. A chunk of the input file
is read into main memory and sorted as described under record sorting. When complete, the chunk
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has to be stored away so that another chunk can be read in and sorted. The chunk is referred
to as a sublist. Sublists are stored by writing them to one or more temporary disk files called
Workfiles. These Workfiles vary in nature, depending on which merging technique is used on
the sublists. Three methods of sublist production will be shown, with particular regard to
externalssorting in a microcomputer environment.

METHOD 1

Refer to Figure 2(A). Only the sorting key is read into an array, and a pointer vector is built
while reading in. The pointer vector items are swapped when a key swap occurs. When the inter-
nal sort is complete, the input file records are accessed using the pointer vector as an index,
and the entire records so retrieved are written to a Workfile.

SORTKEY  POINTER SORTKEY  RECORD
n 4 <> n JONES
EXTRACT EXTRACT
23 1 4 INPUT 23| SMITH
susLisT | FILE
: SUBLIST
42 5 42 PAAY
58 2 58 |  ADAMS
&
65 3 65| VAGG \RITE
SUBLIST SUBLIST
|WORKFILE WORKFILE
294 512 294 | BROWN
(a) WRITING ENTIRE RECORD TO WORKFILE (b) WRITING ENTIRE RECORD TO WORKFILE
FROM INPUT FILE FROM MEMORY

SORTKEY POINTER
(c) WRITING KEY AND POINTER TO WORKFILE ONLY

11 4
23 1
FIGURE 2 - SUBLIST PRODUCTION METHODS
42 5 T
58 2
65 3
2%4 512

METHOD 2

Refer to Figure 2(B). The entire record is read into one or several arrays, and a pointer vector
1s built while reading. The key column 1is sorted as in Figure 1(B), again producing an index
in the pointer vector, and this time the records are written from memory to the Workfile, without
having to access the input file again.

METHOD 3

Refer to Figure 2(C). The input file is read and only the key 1is placed in an array, with a
pointer vector, and sorted in the same way as in Method 1. This time, 1instead of the entire
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record being retrieved from the input file and written to the Workfile, only the array is written
(being key and pointer) to the Workfile. The output file, when properly seguenced after merging,
is known as an "ADDROUT" file.

Each of the three methods has its own advantages and disadvantages.

METHOD 1: Because only the key is read in, a large internal sort list is possible, (i.e. more
records per given memory space available), meaning large parts of the file are sorted internally,
where operations are fastest, and not as many subiists are produced as in Method 2, meaning
fewer merge operations. Its disadvantage lies in the fact that an additional random read of
the input file is required to create the output sublist in the Workfile. Disk access operations
are expensive in terms of time.

METHOD 2: Because the entire record is read into memory at the beginning of the internal sort
phase, no additional random read as in Method 1 is required to create the sublist in the Workfile.
The disadvantage is that because each item in memory involves the entire record, fewer items
per given memory space can be read in during each internal sort phase, thereby meaning more
sublists in the Workfile for merging. This will result in more Disk operations during merging,
something that you should keep to a minimum in time-critical operations.

METHOD 3: Same advantages as for Method 1. Also, since sublist records are smaller (key and
pointer only) than in Method 1, merging operations will be faster. The disadvantage is that
the output file after merging will only be an ADDROUT type. If a final sorted file is required,
the ADDROUT pointers must be used as an index into the input file to retrieve the records in
the desired sequence. However, this need not be a disadvantage if the program requiring records
to be in a particular sequence recognizes that fact {e.g. the Debtors Report mentioned above)
and reads the ADDROUT file sequentially instead of the final output file.

Note that, at this point, I have not shown how the sublists are organized in the Workfile(s).
This will be discussed in the next article.

So far, 1 have shown how records could be sorted and sublists produced ready for merging. There
ijs still the Debtors Report problem of sorting on Amount Owed within Postcode, with a mixture
of ordering - descending on Amount Owed, ascending on Postcode. These features, and more, are
provided by most computer manufacturer-supplied sort packages.

SORT PACKAGES

This 1is a general-purpose software package that is driven by user-supplied parameters, and can
be run standalone, or under "Call" by a host program, whatever the case may be. Some of the
features provided by these packages are:

Input file/output file specification, with optional input file replacement.
Multi-key sorting (Debtor Report example)

Multi-sequence sorting (ascending/descending mix)

Selective input record selection

Multiple input files

Merge option activation only

ADDROUT output file only

% % ok % ¥ %

Let's look at how some of these features could be implemented.

MULTI-KEY

The various subkeys of the input file which will determine the final sequence are usually specified
by their position and length in the record. So, in our example, Amount Owed may be specified
as starting at byte 35, as length 5, as Type Packed Decimal, as Sort Level 2, and Postcode as
starting at byte 22, of length 4, as Type Character, as Sort Level 1.

The various parts of the record are extracted and used to form a sortkey, with Postcode being
in the most significant part (left) of the sortkey. (The sortkey is built by concatenating

the selected subkey values when reading the input file, and is used as the key for sequencing
in the internal sort phase, and external merge phase).

MULTI-SEQUENCE

When specifying the subkeys, the sequence of each is also specified, whether ascending or de-
scending. In our example, Postcode is specified as ascending, and Amount Owed as descending,
so that the most serious Debtors appear at the top of the list for each region. In order for
records to be sequenced according to this specification, the subkey Amount Owed is complemented
before it is built into the sortkey. This means that for a particular record, if the amount
owed is 12,448.30, its complement is 9,987,551.70, because the maximum value for a Packed Decimal
field of length 5 is 9,999,999.99 and 12,448.30 subtracted from 9,999,999.99 is 9,987,551.70.

If the Postcode of an input record is 5090, then the sortkey will be an alpha with a value of
“5090998755170" for that input record.
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Using this complement technique for descending subkeys, the internal sorting algorithm is simplified
because it need not determine whether an ascending or descending comparison should be made on
two keys, because the sortkey will have already taken this into account, even if only one key
of descending sequence is specified. The sortkey will simply be the complement of the specified
key in this case.

SELECTIVE RECORD SELECTION

This is simply achieved by requesting parameters for record selection, such that if the specified
condition was true, the input record is selected, otherwise it is ignored, and will therefore
not appear in the final sorted file.

ANSI COBOL SORT FACILITY

The American National Standards Institute has documented a Sort Facility for COBOL compilers
(most commonly accepted high-level language for business applications).

In essence, this provides the COBOL programmer with sorting facilities by writing the sort command
in the program. It provides most of the features found in manufacturer-supplied sort packages,
with an added option of performing user-specified operations on the record before it is passed
for sorting, and before it is written to the Workfile.

However, as with most "standard" languages, various enhancements are made by manufacturers to
the compiler, and other features as defined by ANSI are dropped, when implemented on their own
hardware. Consequently, not all COBOL compilers support the Standard Sort Facility. I imagine
that this would tend to make the compiler unnecessarily complex, in view of their own supplied
sort packages. Also, the sort facility must, by definition, be of a very general nature, and
therefore usually not the most efficient implementation on a particular machine. What the manu-
facturers can do is supply a Sort Package that is more efficient because it is designed to run
on their hardware. So much for "Standards" - they sometimes tend to restrict technological
progress.

TO SUMMARIZE...

There is more to sorting in a practical sense than sorting a single list of items in memory.
Practical sorting requires sorting of records, with regard to the fact that not all the records
may fit in main memory.

There are various phases to sorting records in a file:

Parameter specification

Input file sublist transfer to memory
Internal sort

Output sublist production

Sublist merging.

Gl W —
e s s o s

The various techniques of sublist merging will be considered in the next article.

- 0000000000 -

A number of readers have made requests for an article explaining how to increase the amount
of memory in the System 80 CPU. The following article by Mr. Brian Hill describes how such
a modification can be made. However, before attempting this modification please take careful
note of the following warnings.

Installing this modification WILL VOID YOUR WARRANTY. Readers with little or no experience
of electronics and soldering are advised NOT to perform this modification. The use of a Tow
voltage, well-earthed soldering iron is MANDATORY to avoid the risk of causing damage to the
components in your computer. MICR0-80 advises readers that we have not tested this modification
and can accept no responsibility for its performance. FEddy, our Hardware Editor, has reservations
about the System 80 power transformer. On early models in particular, the transformer is barely
adequate and there is the possibility that the extra current required by this modification will
cause this transformer to run hotter and fail.

*Hkx%  HOW TO DOUBLE THE SYSTEM 80 RAM FOR $15 ¥k
by Brian L. Hill

Faced with the need for more memory, a $425 price tag on the expansion interface and a low bank
account, I took a hard look at the insides of my System 80. I found that I could double my
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memory capacity to 32K for $15!

My converted System 80 has been running with this modification since January and I have converted
another machine owned by a friend with no problems.

The System 80 divides the 64K memory addressing capability of the Z80 microprocessor into four
blocks of 16K:

BLOCK 1: system ROM, video RAM and keyboard
2: internal RAM
3: external RAM - total of 32K
4: external RAM - total of 48K

To access any memory in the system, the block has to be selected, the address within the block
decoded, the block of memory enabled and then the data buffers for that block turned on. 1In
the System 80, IC Z25 (74LS139) is used to decode address bits 14 & 15 to select the four groups
of 16K blocks. The outputs for Blocks 1 & 2 are used with additional circuitry to enable ROM,
etc. and to turn on the data buffers for ROM & RAM. The output pins for Blocks 3 & 4 are not
connected or used since additional RAM 1is expected to be in the expansion interface complete
with its own decoders and data buffers.

To double the memory, all I had to do was to "piggy-back" the new RAM on top of the original
RAM.  The new RAM would then share all the address lines and data lines of the original RAM.
The only thing left to do was to enable the new RAM when addressed and to turn on the data buffers.
To select the new RAM only required a few logic gates in one chip and I could use the unused
output pin for Block 3 from Z25 to enable the data buffers. And when I looked inside the machine,
I found that the manufacturer had provided a spare 16 pin DIL location right next to 725!

PROCEDURE :

1. Remove the top cover of the machine and then the keyboard.

2. Separate the two main boards and remove the CPU board (left hand one that connects to the
keyboard).

3. At the bottom of the board, next to Z25 and the last RAM (#8 on my diagram) there is the
spare 16 pin DIL Location. Note that on the top of the board there is a 5 volt supply rail
going to pin 16.

UNUSED 16 PIN DIL LOCATION
INSTALL SOCKET TO HOLD 74LS10
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4. Fit a 14 pin DIL socket into the spare 16 pin DIL Tlocation, keeping the socket to the left
so that pin 14 fits into the 5 volt supply.

5. Wire up the socket jumpers as per the diagram. I used KYNAR wire-wrap wire because of‘its
fine size and tough dinsulation. The circuit was chosen to keep all jumpers as straight
as possible to eliminate the possibility of short circuits.

6. Locate Z39 and connect a jumper from pin 6 Z39 (CAS) to pin 5 of the socket. This will
be the RAM enable clock pulse.

7. Jumper from Z25 to the 14 pin socket as per the diagram to bring the address lines 14 &
15. These are decoded to pass the enable clock pulse to the RAM enable pins when the 3rd
Block of memory is addressed.

8. Finally connect the supply ground to pin 7 of the 14 pin socket. The ground rail is on
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10.

11.

the underside of the board running along the bottom edge of the board from the side to the
new socket. (You would think this was meant to be!)

+ 5, VOLTS
NEW 14 PIN IC 74LS10

CONNECTION DIAGRAM

Al4: PIN 14 725
Al5: PIN 13 Z2

TO PIN 15 OF
THE NEW RAMS

CAS: PIN 6 239

PIN 15 NEW RAMS PIN 13 725

+5V

-
v K
i
UNUSED HOLES/ : I !
10 GROUND Gﬁa‘... Va'e'e 1 | 14 PIN DIL SOCKET FROM BOTTOM

T
PIN 6 Z39

Locate Z21 from the diagram and remove the excess solder from pins 1 & 2 with a solder sucker
or wick. These two are bridged together and a connection taken from pin 2 on the top of
the board goes to Z22. So we'll borrow pin 1. (Z21 = 74LS20)

Carefully cut a groove between pins 1 & 2 with a sharp knife removing about 1 mm of copper
as shown in the diagram.

Connect pin 1 of Z21 to pin 10 of Z25. This will enable the data buffers when addressing
Block 3.

— — —— —— — — o e - g e

721 (BOTTOM VIEW) 721 (BOTTOM VIEW)
BEFORE

] TOPIN  af7eR ,
TOPIN — e = (= <)- 12 725 < (=) _|
12 ZZSM; -~ via X2 =
via X2 Y .
]
T0

12.

13.

14.

PIN 10 Z25

Take the 8 new RAM chips and carefully bend pin 15 outwards as shown in the diagram. Bend
the rest inwards so they are parallel.

Carefully slide the new RAM's over the original RAM's, until they slide into the chip sockets
and sit on top of the originals. Although only a little of the legs enter the sockets,
the additional pressure of double thickness in the socket hole does hold them quite firmly.

With more fine wire, carefully connect all the pin 15's together, looping from RAM #1 to
RAM #8. Use a clean tip on the iron to solder the wire to the legs as quickly as possible.

- ~PIN 15 \
NEW RAM (4116)

FIT NEW RAM ON TOP
OF EXISTING RAM

TO PIN 15 OF NEXT RAM: #2
PARTS LIST

, 8 off 4116 RAM CHIPS
FROM PIN 15 OF NEW RAM: #7 1 off 74LS10 CHIP

1 off 14 PIN DIL SOCKET

* k ok k k k k %k

NEW RAM (4116
78

TO PIN 8 OF NEW
IC 741510 2
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15. Finally jumper the looped pin 15's to pin 8 of the new socket. If you use KYNAR wire, then
you can pass the wire jumper to the other side of the board through the plated-through hole
between Z25 and the new socket.

16. Fit a 74LS10 chip to the new socket and reassemble the computer (provided you have double
checked it alll).

17. Power up your System 80 and answer "READY ?" with 'NEW LINE' as normal. The first thing
you will notice is that the computer will take a little longer to come back with the READY
prompt. This is because you now have a little more memory to check out.

18. When READY comes back, type 'PRINT MEM' and 'NEW LINE' and the computer will respond with
31956.

As I have said, the modification worked just fine, but I did experience a problem which had
not occurred before. The System 80 suffered from unexpected crashes, usually around 5pm to
7pm. The extra drain on the 5 volt power supply made my machine less resistant to brown-outs,
a drop in the supply voltage due to extra demand on the supply system. The answer was simple:
swap the 5 volt 1 amp regulator with a LM323 5 volt 3 amp regulator (pin compatible) and no
more problems. The other machine 1 modified lives in Newcastle. Its owner has had no problems
at all and it is operating on the original 1 amp regulator. Maybe it is because I live in a
country town, or perhaps because I live in N.S.W. with its notorious power generating system.
The transformer, rectifiers and capacitors are capable of supplying the modest demands the addi-
tional memory requires. So if you experience those annoying crashes, try changing the regulator.

Finally, the BLOCK 4 decode (pin 9 of Z25) is still there. I brought it out to an unused pin
on the expansion edge connector. The reason I did not use more memory internally, is because
I plan to build a 16K RAM Board to plug onto the expansion connector and allow me to add RAM/EPROM
mix to 16K. 1 can then have all my favourite routines (FASTER, RENUM, KEWORD, MERGE, PACK,
etc.) in the machine all the time.

- 000000000 -

REVIEWS

*kxk%  TRS-80 ASTROLOGY **¥***
A Review by David Nourse.

This program, written in machine language for 16K Level I and Level II systems, will compute
a Natal Horoscope for anyone born in the present century. The Horoscope can be printed on an
80 column printer, producing an impressive wheel-shaped chart as well as tables of Astrological
data.

The tables of data, which would enable the user to draw up his own chart, can also be output
as screen displays.

A Natal Horoscope shows the position of the sun, moon and planets in relation to the earth at
the time of a person's birth. The program offers a much quicker and easier method of preparing
a Natal Chart than the traditional methods, which involve intricate time calculations and tedious
reference to tables of planetary movements. It is well documented: a 33 page booklet provides
detailed instructions for running the program and a summary of the effects of the planets, signs
and houses. An attractive wall poster provides additional summary information and some very
stylish artwork.

The data generated by the program include the precise placement of the planets in their signs
and houses, the positions of the cusps of each house, and the elements and modes of the signs.
A table giving most of the important aspects of the planets, that is, their apparent angular
relationships (which may be important factors in a chart), is also produced. I have verified
the accuracy of the computations by comparisons with published data. The accuracy is generally
much better than the one degree margin of error mentioned in the documentation.

The program requires the precise time, date and place of birth to compute a chart. If the birth-
time is unknown, incomplete data can still be generated. The place of birth is entered as co-
ordinates of latitude and Tlongitude, which can usually be obtained from a school atlas. A
“progressed" chart, indicating trends for a particular year, can also be computed using a subject's
birth data, simply by adding to the birth date one day for each year of the subject's life (an
established astrological technique).

Interpretation of the results is left to the user. Astrologers believe that the positions of
the planets at the moment of birth have a profound and lasting influence on individual behaviour.
Proper interpretation requires a knowledge of the many ways in which planetary influences may
interact. The program documentation does not give sufficient detail for this purpose. However,
some useful books are readily available (for example, Jeff Mayo's “Teach Yourself Astrology",
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published by Hodder and Stoughton).

Tandy classifies this program as a game. Many people do, however, take Astrology seriogs]y.
A careful interpretation of a Natal Horoscope can produce surprising results which are difficult
to explain as chance outcomes. My own initial scepticism has been somewhat eroded by investigation!

My only reservations about the program relate to the price and to a technicality. While this
is a sophisticated program, incorporating complex corrections for time and Tunar position, I
feel that its $59.95 price tag is excessive. On the technical side, the program uses the Placidean
System of House Division, which is not universally accepted by Astrologers. I can, howevgr,
recommend the program to practising Astrologers and beginners alike as a means of saving time
and avoiding inaccuracies in casting horoscopes.

- 0000000000 -

*kkkk MICROBUGS *kkkk

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

FREE SOFTWARE LIBRARY - COMPOSER

Due to an oversight, some of the changes to the 80 composer program in the Free Software Library
have been omitted from the instructions. These changes are ONLY required where the program
is being typed in from the book and the user is trying to convert the cassette version of the
program to run on a disk system. The program as supplied on the Free Software disk is correct
and will run on a disk system. This Microbug ONLY affects users trying to convert the cassette
version. The following lines are those that need to be changed:-

1¢ DATA&Z, 16,211,254,221, 33,54, 178,221, 78,0, 121, 183, 200, 221,70, 1
L211,755,16,254,221,70,1,62,6,211,255, 16,254,13,194, 14,128,

221,35, 1,255,255, 33, 48,0,9, 218, 46,128,195, 8, 128

R 1000 DEFUSRO=%HB000: FORK=%HB000TO%HB0Z4: READ Y:POKEK, Y:N

“ b

3
2
o
v}

410 PRINTREZZ, "DUMP PARAMETERS ARE: START =-32748 END="P+N+2" E
NTRY =-Z276£8"::60T0190

The following lines should he DELETEDR -
405, 600,610,620, 630, 440

DR. WHO ADVENTURE - Vol. 3, No. 8 July, 1982
There is an error in line 84f of the Main program. It should read:
84@ A$="":INPUTAS:IFA$=""84%

If you forget to CLEAR 5f after running the Initialiser then an OM error will occur when you
try to CLOAD the main program. To avoid this possibility, add the following line to the Initialiser:

199 CLEAR 50

- 0000000000 -

SOFTWARE

*%%%% SINK THE ENEMY NAVY (Colour) - by J.C. Bennett *%**x
A 2-dimension arrayis set up to record the status of each position on the grid, where:

No ship here; no moves (shots fired) here.
A move (shot fired) has been registered here.
2-9 correspond to the 8 different ships.

-
n

10 = A square adjacent to a diagonal ship.
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There i1s a one dimension array set up for each ship to record the 'POKE' position (Lines 2900-
3000). These numbers are used when blocking in the areas indicating that a ship has been sunk
(Lines 2020-2890).

While the player is reading the instructions the computer is positioning the ships.

A random position is selected (L380)
A random direction is selected (L390)
The Tength of ship is calculated (L400)

A1l the positions needed for that length of ship in that direction from that position are checked.
If any are already being used or are outside the grid, then there is a return to Line 380.

If the required number of squares are available, then those positions in the 2-dimension array
are set to the appropriate number.

If the ship is set diagonally then the adjacent positions to the left and right are set to 10
to guard against having ships set diagonally at right angles and crossing (L3010-3090).

Moves are entered using INKEY$. The ASCII value is used and numbers calculated for A and B.
A is used to calculate horizontal position and B for vertical when making a display on the screen.
The same A and B are used to access the information stored in the 2-dimension array (L1780).

The score is increased by 10 for every hit on a target. A sunk ship scores 100 times its length
minus twice the number of moves taken before that ship was sunk (e.g. L2090).

TO PLAY

Select your co-ordinates and type them in. If you miss you will see "#" displayed at those
co-ordinates and a 'miss' tone will be heard. If a hit is scored a '*' will be displayed and
a 'hit' tone will be heard. When all the possible hits on a ship have been made, the '*' signs
will be replaced by coloured blocks that indicate the type of ship sunk.

- 0000000000 -

*xk%%  MASTERMIND (Colour) by D. Zwart *****

This game will hide a specified number of characters of a specified nature. For example, the
computer asks how many items to hide. This is only limited by the amount of string space CLEARed
(I played the game with 40 letters hidden without CLEARIng string space). The next thing the
computer prompts is "FROM". This is where you specify the lowest letter, number or punctuation
you want hidden. (Your ASCII character code will show you how the punctuation is arranged).
Then it prompts 'TO'. This is where you specify the highest letter, number or punctuation you
want hidden. At this stage, the computer is waiting for you to type in your guess. If you
make a mistake the back space will rub out your current line. If you give up the ESC key will
give you the answer. A tone will be heard each time a key is pressed. Good Luck!

Line 90 Will dimension to the number you specify to hide.
100-120 Are 1input requests

120 Will change the A and B inputs around if they were entered high/low instead of low/high.
130 Randomly selects your specified parameters.
140 Counts the inputs per guess.
170 Checks for back space and rubs out current line returning to 140 to reset the counters.
180 Checks for 'ESC' and prints the answer.
190 Checks for keys outside specified parameters and rejects them.
210 Counts numbers in right place.
220 Counts numbers in wrong place.
240 Prints your current guess
250 Prints how many 'rights' and counts number of guesses.
260 Gives how many moves you took and resets the game.
- 0000000000 -

*kkkk  GOLF -~ LII/16K Fxxx*
by Robert Glucz

This program is designed to run on a TRS-80/System 80 Level II - 16K machine and uses approximately
14K of available memory.

The majority of instructions are provided within the program itself, and after a few games these
may be by-passed. However, this should serve as an overview, as well as clarifying some minor
points.
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MAIN FEATURES

- Play from 1 to 18 holes.

- Graphic display of fairways and greens.
- Sand and water traps, trees, rough, etc.
- Par 3, 4, 5 of varying length.

- Select clubs, direction, strength.

- Hook or slice on strokes

- Duff shots, penalties, and rebound off trees.
- Cut and slope on greens.

- Handicaps

- Replay stroke facility.

- Practice green.

GAMES FORMAT

The game begins by asking players' names and proceeds to explain the rules (if desired). A
fairway is then drawn on the screen and each player is asked, in turn, to play a stroke.

Trap

Sand LHGREE{j] Water, trees, or rough.

Sand or water
Trap Tee

TYPICAL FAIRWAY Water, trees or rough.

After each shot, the possibility exists to replay the shot, if the desired result wasn't achieved,
or merely for practice (as long as nobody is watching).

When both players have landed on the green, the fairway display disappears and is replaced by
the green and hole.

Placement of the balls on the green is semi-random.

The closer you land to the centre of the green (while on the fairway) the closer you are placed
to the hole.

On the green itself, two parameters will affect your putt; slope and cut.

The slope of the green is a random value for each green that is multiplied by the strength factor
of your putt, and is either added or subtracted from the angle (direction) you chose to putt.
{This corresponds to slope up or down on the screen).

Slope governs the shot until near the end of its movement, at which point the cut of the green
will take over and deflect the ball either left or right by a random angle. Cut and slope values
are displayed as "?" until after the first person has putted and they are then shown on the
screen.

This gives the second player an advantage; well-deserved since he landed closest to the hole,
i.e. furthest away putts first.

When both players have putted-out, the scores are displayed and the next hole is presented,
with the lowest scorer on the previous hole playing first from the tee.

Important points to note are:

- Club, direction, strength, etc. should always be entered separated by comma's, otherwise the
screen will scroll up and the display will be affected.

- If this happens, you can either replaythe shot (which redraws the screen) or do nothing, in
which case the screen will be redrawn for the next player's shot.

- Entering "9,0,0" as your shot will allow you to access information that you may have forgotten,
such as clubs, directions, hints, etc. You may then return to your shot.

- "9,0,0" cannot be selected whilst on the green. You are left to ponder your troubles.

- If you wish to restart the program, use RUN 100 rather than RUN, since the machine-language
code embedded at™ the start tends to cause "funnies". It is all right to use just RUN for
the first execution of the program after loading (in fact, it's necessary, or you won't load
the machine language program at all).

- 0000000000 -
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***%%k CLEANUP - LI/4K by D.S. Brenton *¥**x

This is a game of skill. The town's mayor has sent you on a mission to collect all of the rubbish
piles left in the town area. This may seem easy, but there are two problems -

1. You cannot hit any white spot as these are sites where rubbish has already been collected.

2. You cannot hit any white Tine, as these represent routes that have already been cleaned
before. There is one exception to this rule: when you have collected all of the rubbish,
you may touch the white areas and your score will be calculated.

If you destroy the top white area by pushing the ENTER key too many times, you will be accused
of cheating and lose the game. Choose your level of difficulty, and good luck!

- 0000000000 -

Wkkx E o= MC2 - LII/AK  *wwes

In this short program, you can see what happens to the mass of an object as its speed increases.
Einstein's theory of relativity proposes that the speed of 1light (about 300,000km. per second
or 186,000 miles per second) is the Tlimiting velocity for any object in our universe. As a
measure of its consistency, it also predicts that the mass of an object increases with speed
approaching infinity as the speed approachesthat of light.

First of all, you enter the mass of the body at rest (in kilograms) and then its speed (in miles
per hour). The program will then display its relativistic mass at that speed.

- 000000000 -

*xxxk  ANAGRAMS - LII/16K by Michael Merrylees #x**x

Anagrams are words in which all the letters are jumbled up. It is an old game often played in
schools, in crossword puzzles and on quiz shows.

The purpose of the game is to try and unjumble the anagrams in a limited time. If the player
is successful he is rewarded with a point added to his score.

When you run the program, it will ask if you want instructions - if so, type "I" and away you
go.

A1l during the program the only time you press "ENTER" is when you are asked which level of
difficulty you want and whether Professional or Amateur timing is wanted.

Anagrams unfortunately requires a computer with 16K to run. The program itself takes up about
8K and the strings and variables bring it up to about 10.5K. Even using the memory savers
following, the program still wouldn't fit in a 4K Level II TRS-80.

For any people with not much memory I suggest you remove the remarks, and remove lines 2§ -
12¢ (the instructions).

You can save some memory by removing data. MAKE SURE that the total amount of words in Tline
numbers 53@-650, 660-678, and 68¢-720 all are divisible by 5. Then put the totals of the three
groups in a data statement as I have at line 620.

- 0000000000 -

*%%%% SOUTH AUSTRALIAN RACE HORSE PERFORMANCE GUIDE - LII/16K By Geoff Egel *#¥**x

The main aim of these programs is to provide an up-to-date performance guide record for any
horse that has raced in South Australia, given that relevant data has been entered on a Masterfile
and, when used in conjunction with the Inquiry file, to show the following data for the last
fifteen weeks: weeks since run, distance, weight carried, finishing rating and today's rating.
A11 horses entered on the Masterfile are sorted into alphabetic order.

Requirements

(a) One TRS-80 Level 2 16K equipped with a cassette recorder.
(b) Access to the racing section of the Sunday Mail published in South Australia.
(c) Optionally, all firsts, seconds and thirds from all mid-week races raced in South Australia.




VOLUME 3, NO. 12 (JULY, 1983) MICRO-80 PAGE 18

(d) Two C-15 cassettes (one being for the Inquiry file, the other for the Inquiry file update).
(e) Three C-120 cassettes for the Master file.

SPECIAL FEATURES

(a) A11 data is automatically sorted into alphabetic order and deleted after fifteen weeks.

(b) Provision has been made for error correction at all stages without the need to retype the
correct data.

(c) The Inquiry file is able to hold information for up to one hundred and fifty runners.

(d) The Masterfile can be updated by additional information insertion or by using the Inquiry
file update.

(e) Additional information is used to enter mid-week results.

(f) Weekly Masterfile updates can be checked for accuracy and data can be corrected before
being merged with the Masterfiie.

(g) A Masterfile routine has been included to enable the operator to correct the Masterfile
data.

OPERATING INSTRUCTIONS
Inquiry File Request

Individual horses can be compared using the single comparison.

The race horses for a full meeting are entered by using the Inquiry File.

Data common to all horses does not need to be retyped.

When completed, the Inquiry file 1is compared to the Masterfile and data displayed should be
written down for further reference. The horse having the best ratings is usually the one to

follow for a place (although they sometimes win, more often they place).

Masterfile Update

This consists of two programs, Part 2 and 3.
(a) Masterfile Inquiry file update.

This program will allow the updating of information collected on the Inquiry file request
collected the previous day (e.g. horse name, weight, distance) from results published in
the Adelaide Sunday Mail or in the case of mid-week results, using the Time Variants set
out below.

(b) Additional Information Insertion.

This option should only be used when the Inquiry file has been updated or when the Inquiry
file would not be of much use as with mid-week results where the first three places can
only be approximate. When the Inquiry file with Additional Information has been completed,
it should then be saved on a cassette no smaller than C-15.

To begin a Masterfile all it is necessary to do is enter the information using Additional
Information Insertion and save it to tape. This will become the new Masterfile.

The number of horse names and data should not exceed one hundred and eighty at one time.

(c) Masterfile Merge and Update (Part 3).

To start this program the computer should be reset and memory size set to 32512. This
program will allow an array of two hundred and fifty items which will be deleted and added
to in alphabetical sequence via the output and input routines.

This program will also ask for a time period of 1-15 weeks; if a longer period is required,
then the relevant program line would need to be changed.

If updating is to be conducted mid-weekly as well as at weekends, Line 26§ should be changed
from DC=DC+1 to DC=DC+.5. There is also an option that will allow you to check and correct
data 1in the array before sorting and output. A1l data is packed in groups of five for
input and output. To save data for a period of fifteen weeks on one side of a cassette
will require a C120 cassette and the three generation Tape Saving System should be used
(Grandfather - Father - Son).

HINTS

The cassette recorder should be demagnetised after each completed Masterfile update.
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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
2Y, 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 22-3 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 repaired 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.

/ EXPANSION INTERFACE for the Model |

oFully assembled in attractive case with documentation and
power supply.

Complete with 32K RAM, Floppy Disk and RS-232-C interfaces.
PRICE $550 plus $10 freight
oBARE BOARD, with documentation for $410 plus $2 p.&p.

SOFTWARE — THE LNW 80 COMPUTER:

CHARM $55.00 plus $2.00 p.&p.

A programmable character generator for designing character
sets, symbols and graphic characters with a maximum of ease
and flexibility.

AUTOPLOT $125.00 plus $2.00 p.&p.

Autoplot enables you to make use of the high resolution capability
of the LNW 80 more easily, with the ability to produce hard copies
on a suitable printer with bit mapped graphics.
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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 CPIM 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.

@ 3screen 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 LNWS80 ||
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
nd iabou

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
LNW8Q0 Il uses standard Tandy or Tandy compatible disk drives. If you already have a
disk TRS-80 system you may continue fo use your existing disk drives on the LNW80 II.

‘ 8ll Computer — complete except for disk dnv on oni Includs: o

— CPIM Disk Operating System Dosplus 3.4 Double Density Disk Operating System

— LNW Extended Colour Basic Interpreter .................... ... $2850 INCS.T.
HI-RES Green PhosphorMonifor . . ......... ..., $265 INC.S.T.
Super HI-RES Hitachi RGB ColourMonitor . ........................ $4250 INC.S.T.

Two Singlesided 40 Track Double Density Disk
in cabinet with power supplyandcable . . ........................ $825 INC.S.T.
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SCARFMARN

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

° Price: $17.95

PENETRATOR

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

Price: $36.50

LUNAR LANDER

As a vast panoramic moonscape
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

METEOR MISSION 11

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

THE WILD WEST

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

GALAXY INVASION

The sound of the klaxon is calling you!
Invaders have been spotted warping
toward Earth. You shift right and feft
as you fire your lasers. A few break
formation and fiy straight at you! You
place your finger on the fire button
knowing that this shot must connect!
With sound effects!

Price: $26.50

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

S i‘}i'i"'?i'i ha

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 blast 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, long range radar, 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

SUPER NOVA

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 oul of hyperspace
under a convoy of aliens You destroy
every one. But another sel appears
These seem more intelligent You
eliminate them too. Your fuel supply is
dimimushing. You must destroy two more
sets before you can dock The space
station is 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, ali traveling directly at you! You
move toward them and fire missiles But
the more aliens you destroy. the faster
the remaining ones become. If you get
100 good you must endure the "'Flag-
ship* . With sound effects'

Price: $26.50
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MICRO-80 now offers you the widest range possible in entertainment software.
These programs are supplied on cassette for the Level [I/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 yet,

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 itself! 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 alivel

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

PANIK $28.50
Your mission is to rid 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 is 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 youl!

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

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 $2595
2 40 TRACK SINGLE-HEAD DISK DRIVES GIVING
350K FORMATTED STORAGE, 48K RAM

MODEL 340 + $2975
2 40 TRACK DUAL-HEAD DRIVES GIVING .
700K FORMATTED STORAGE, 48K RAM

MODEL 500 — 5+ MEGABYTE MODEL 3 $6250
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 $3495
10MByte $3995
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 include 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-80’s 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, The ET-121 is a large typewriter

designed for private and light

commercial use with an average

print speed of 6.5 c.p.s.

intended for heavier duty
and features a print speed
ofupto11.5c.p.s.

Centronics printer cable to suit TRS-80 or SYSTEM 80 . ........cc0....%$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 OPE

RATING SYSTEMS &
DEVELOPMENT SOFT

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 3.4

(Specify Model | single/double density or Mode! 111)
A powerful DOS that provides many features and comes with a
stand alone manual. With a high-degree of compatibility with
TRSDOS, DOSPLUS 3.4 is suitable for the first-time or
experienced user.

$149.95

DOSPLUS 3.5
(Specify Model | or Model I11)

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

$160.00

ENHBAS $52.95
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 lll, disk or cassette — specify
which when ordering.

Note: For DOSes, include $2.00 for freight.

BOSKONE ALERT $25.50
You have total control of every aspect of your fighter and must
use your laser to destroy 9 Deathstars before the Earth comes
into range.

OUTLAND $25.95

You must use your skills, reflexes and an array of weapons to
defend your colony against the attacks of Xenos Star Raiders and
prevent its destruction.

NEWDOS 80 VERSION 2.0
(Specify Model | or Model {11)
Newdos 80 suits the experienced user who has already used
TRSDOS, understands the manual and is prepared to learn the
somewhat complicated syntax of one of the most powerful DOS’s
available. With the correct hardware, Newdos 80 supports any
mix of single- or double-sided, single or double density, 5" or 8”
disk drives with track counts up to 96. It provides powerful,
flexible file handling in BASIC including variable length records up
to 4096 bytes. Definitely not for the beginner.

$185.00

MASTER DISK 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 anindividual file quickly, list
files alphabetically, weed out redundant files, identify disks with
free space, list files by extension, eic., etc. This program is
invaluable for the serious disk user and will pay for itself many
times over. Not fully compatible with NEWDOS 80.

THE FLOPPY DOCTOR/MEMORY DIAGNOSTIC
Model 11l 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 280 machine code and are supplied
together on diskette foraminimum 32K, one disk system.

)RE
ENTERTAINMENT SOF

STELLAR WARP $20.85

Use your fighter craft to destroy the aliens who become more
dangerous as your level advances. Beware of the space mines.
In an emergency, activate Stellar Warp.

DOOMSDAY MISSION $25.50

You must disarm a number of nuclear missiles left by saboteurs
on one of our space stations. Any direct assault on the station
could launch those missiles.
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DT =¢ X PRINTER
Features:

¢80 cps bi-directional, logic seeking

¢40, 71, 80 or 142 characters per line

eNormal and 1italic alphanumeric, symbol and
semi-graphic characters

e Unidirectional bit image graphics
(8x 640 or 8 x 1280 dot/line)

e T'ractor and friction feed

SPECIAL PRICE FOR THIS MONTH ONLY —

* * * NEW PRODUCT % % %

Features:

100 cps bidirection, logic seeking

136, 164, or 233 characters per line

9 x 9 In character mode (6 x 6 for block graphics)

ASCII, 1talics, block graphics, special and proportional
characters

Unidirectional bit image graphics (8 x 816 or 8 x 1632
dots/line)

superscript, subscript, underlining

Epson compatible control codes

Tractor, friction and single sheet

PRICED AT ONLY $1,099"

Optional serial interface available for $113 plus fitting

OTHER PRINTERS AVAILABLE:

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

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

EPSON FX-80 $1399

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

All prices include Sales Tax and are correct at time of publication but are subject to change without notice.
All equipment carries MICRO-80’s Australia-wide 90 day warranty covering parts and labour.
Add $10 road freight anywhere in Australia.
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Whilst these programs are helpful in picking the main chances in a race, no responsibility can
be accepted for losses incurred in the operation of these programs.

MID-WEEK FINISHING POSITION TIMES VARIANTS

The paper shows the time taken for the winning horse to complete the journey; the times for
second and third can be approximated by adding the following to that time:

For each length..........cooiiiiiant, .15 seconds
For each half-length................. .07 seconds
3 2T U« P .04 seconds
Short half-head.............. Ceeeaaen .02 seconds
Long neck........... Ceeieiaeaean ..... .08 seconds
Short neck........ feesesereeenaeaaen .06 seconds
3/ Tength. . oieiiieiiiiieiinnennns .11 seconds
1/4 Tength. . oiieeiiiii i .04 seconds

THEORY OF OPERATION

The Inquiry file 1is used to access the information contained on the Masterfile. The names of
horses and relevant data is stored in the Inquiry file array (A$) and sorted into alphabetic
order. When all the data has been entered, it is then compared to the data on the Masterfile.
When a match occurs a rating is calculated and stored in the array (Y$). The 'time' saved on
the Masterfile is compared to the National Record stored in the data lines for the particular

. distance (which will need changing when broken). Track condition, distance and weight are also
taken into account. The individual comparison is used where a rating not contained on the Master-
file is desired (e.g. an interstate horse finishing with a place). For the mid-week Inquiry
File the instructions regarding tape number one can be ignored.

MASTERFILE UPDATING

The weekend updating is begun by using the Inquiry file tape and entering the information requested.
If Inquiry file tape is not available (as with the mid-week results) then information can be
entered via ‘additional information insertion'. The updated Inquiry file can be checked for
errors and corrections made. As a backup measure, there is incorporated a 'save on tape' routine
- this allows the re-loading of the updated Inquiry file (via ‘week tape load') 1if problems
arise. If this occurs, the "Ends" must be deleted using the Inquiry file check. The Inquiry
file can now be merged with the Masterfile.

The updating process can take up to two and half hours but can be left unattended. A list of
options will be displayed when done.

NOTE - This program is only suitable for 16K Level II cassette-based machines.

- 0000000000 -
*#%%# SINK THE NAVY ##%x 16@ BA=0:BB=0:CA=0:CB=0:DA=0:DB=
COLOUR COMPUTER ©: 8C=9: 5D=0
170 PRINT"high score "3iHS

16 7 SINKING THE ENEMY NAVY 186 FRINT"THE ENEMY SHIPS ARE &0
11 7 BY J.C. BENNETT MEWHERE™"
12 7 19 ELLIOTT ST 185 PRINT"WITHIN RANGE. YOUR RAN
13 * BEACON HILL N.S.W. 2100 GE GRID"
20 CLEAR2000:CLS 12¢ PRINT"IS DIVIDED INTO 135 X 1
30 DIMC(14,9) @ SQUARES"
4¢ DIMB1(5) 195 PRINT"YOU FIRE BY TYPING THE
5@ DIMBZ2(3) "
56 DIMC1 (4) 1926 PRINT"COORDINATES OF YOUR TA
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*k%%k%  NEXT MONTH'S ISSUE Hi

Next month's issue 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.

** STARSHOOT LI/4K (80) **

This program is an LI/4K version of the
game published in Micro-80 July 1981.
The object of the game is to get a pattern
of stars from the 1initial position, by
shooting stars, to the end position. When
a star is shot the pattern will change,
depending on which star is shot.

** URANIUM CORE LII/16K (80) **

Uranium Core is set sometime 1in the future.
Earth s rapidly running out of natural
resources. Your mission 1is to retrieve
the uranium cores found in the second universe
and return them to our universe via the
universe interface.

** DEFUSR FUNCTION LII/16K (80) **

This program will enable Level 2 wusers
to use the Disk Basic command DEFUSR 1in
their programs, which is much simpler to
use than the pokes that normally have to
be used. Instead of entering - POKE 16526,0

POKE 16527,125 now you can Jjust enter
- DEFUSR=32000. Best of all, when you
upgrade your system to Disk Basic you will
find that the programs you have written
for use with this DEFUSR function will
be compatible with the format of the Disk
Basic Defusr function.

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

*% SINGLE KEY MENU Model III (80) **

This 1is a program just for Model III users
who get callouses on their fingertips from
typing in all those DOS commands so necessary
to get anything out of their machines.
When correctly set up, this machine language
program displays a 1list of up to 16 of
your most commonly used ~programs and/or
commands which can be called up with a
press of your finger.

** ARISTOCRAT (Colour) **

The Aristocrat is a pretty flashy pinball
machine, with coloured wheels and sound.
Hear the wheels spin and listen to the
coins dropping into the tray when you win.
The best thing of all, though, 1is that
you don't have to put in any money to play.

** STAR TREK (Colour) **

You are 1in command of the Enterprise; you
must destroy the Klingons before they destroy
the Earth. Your ship is equipped with
short and 1long range scanners, phasers,
photon torpedoes and shields. When your
ship receives damages, you can locate and
dock with a Starbase for repairs and re-
fuelling.

Date ...

APPLICATION FOR PUBLICATION
OF A PROGRAM
IN MICRO-80

NI o
ADATESS oo

Please consider the enclosed program for

To MICRO-80

SOFTWARE DEPT.

P.0. BOX 145

MORPHETT VALE, SA., 5162
publication in MICRO-80.

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

* % %* CHECK LIST » » »
System, etc. The use of REM statements with your name and address is
suggested, in case the program becomes separated from the accompanying

literature.

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

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

address, program name(s), Memory size, Level I, |1, System 1 or 2, Edtasm,
does and how it does it, etc.

Please ensure that the cassette or disk is clearly marked with your name and

The changes or improvements that you think may improve it.

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

The cassette edition of MICRO-80 contains all the software listed each month, on cassette.
The cassette also contains the source code for machine language programs which may not have
been printed due to space restrictions. All 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 is 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 into 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 I.D. DISK FILESPEC CTR-41 CTR-80  SYSTEM 80
E=MC2 LII/4K E EEQMC2/BAS 18 10 5
" " n " 33 ]8 8
ANAGRAMS LII/16K A ANAGRAMS /BAS 49 27 12
" " n n "3‘[ 73 37
GOLF LII/16K G GOLF /BAS 205 114 66
" " " " 310 173 104
SIDE 2
H.R.G. PART 1 LII/16K B PART1/BAS 18 10 5
" " n " 86 48 23
H.R.G. PART 2 LII/16K C PART2/BAS 148 83 41
" " " " 189 106 61
H.R.G. PART 3 LII/16K D PART3/BAS 227 127 73
n " n 1" 254 ]42 82
CLEANUP LI/4K - CLEANUP/LVT 281 157 90
" " - " 314 176 106
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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 aad 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 Veré)ion 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 9 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 1 ea 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 track drives are completely compatible with 35 track

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

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

All disk drive components are still available separately:

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

Price Freight Price 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

-dri DOSPLUS 3.3 99.95 $2.00

Separate, dual-drive power supply $85 $8.00 DOSPLUS 3.4 $149.95 $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.




MICRO-80

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 regqisters.

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

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

DBUG: Eddy Paay was not satisfied with any of the commercially available debugging programs,
so he developed his own. DBUG: allows you to single-step through your program; has a
disassembler which disassembles the next instruction before executing it or allows you to bypass
execution and pass on through the program, disassembling as you go, displays/edits memory In
Hex or ASCII; allows Register editing; has the ability to read and write System tapes and all this on

the bottom 3 lines of your screen, thus freeing the rest of the screen for program displays. Four ver-
sions of DBUG are included in the package to cope with different memory sizes.

The best news of all Is the price. The complete Level 2 ROM ASSEMBLY LANGUAGE
TOOLKIT Is only:

— Aus. $29.95 + $2.00 pé&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 $19.95I]
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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