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either the Tandy or Dick Smith organisations.

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

Most of the information we publish is provided by our readers, to whom we pay royalties. An
application form containing full details of how you can use your TRS-80 or System 80 to earn some
extra income is included in every issue,

*% CONTENT **

Each month we publish at least one applications program in Level I BASIC, one in Level II BASIC and
one in DISK BASIC (or disk compatible Level II). We also publish Utility programs in Level II
BASIC and Machine Language. At least every second issue has an article on hardware modifications
or a constructional article for a useful peripheral. In addition, we run articles on programming
techniques both 1in Assembly Language and BASIC and we print letters to the Editor and new product
reviews.

** COPYRIGHT **

A1l the material published in this magazine 1is under copyright. That means that you must not copy
it, except for your own use. This applies to photocopying the magazine itself or making copies of
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*% L IABILITY **

The programs and other articles in MICR0-80 are published in good faith and we do our utmost to
ensure that they function as described. However, no 1iability can be accepted for the failure of
any program or other article to function satisfactorily or for any consequential damages arising
from their use for any purpose whatsoever.
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*** SPECIAL OFFER TO NEW READERS AND READERS RENEWING THEIR SUBSCRIPTION ***
*** SOFTWARE LIBRARY, VALUED AT OVER $100 — FREE!!1! ***

MICRO-80 has developed a new Library of Software consisting of 7 programs and a comprehensive user manual. The
Software Library, on cassette, will be sent FREE to every new subscriber and to every subscriber who renews his sub-
scription for another 12 months. Disk subscribers will receive their Software Library on a diskette. The new Software
Library contains the following Level II/Disk Programs. All programs will also operate on the Model 111.

Level Iin Level II

Convert your Level I1 TRS-80 or System 80 to operate as
a Level I machine. Opens a whole new library of software
for your use.

Copier

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

Z80 MON

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

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

Poker
Play poker against your computer, complete with realistic
graphics.

improved Household Accounts

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

80 Composer

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

-
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*xxkk  EDTTORIAL #*xk
MICROSOFT COMMENCES PRODUCTION IN AUSTRALIA

MICROSOFT one of America's largest and most prestigious publishers of computer software, has
commenced production in Australia in a joint venture with Wiser Laboratories. Wiser-Microsoft
already has some of its CPM and Apple products in production 1in Sydney and is adding to its
range daily. This is welcome news for TRS-80/System 80 users, since Microsoft software has
been somewhat difficult to come by of late, due to Tong supply lines from the U.S.A. whilst
the price of software on disks has sky-rocketed with the imposition of the onerous 35% duty.

A few issues ago, we stated that the Hong Kong manufacturer of the System 80/Video Genie had
no plans to produce a colour computer. More recent information suggests that statement is
inaccurate. We hope to be able to reveal more in the next issue.

Rumours continue to abound that the Model I TRS-80 is to be dropped from sale in Australia.
This time, the strongest rumours are coming from within Tandy Australia. Like the religious
sects which periodically predict the end of the earth and then sheepishly, return to their everyday
business a day or so after the predition fails to materialise, we have on at least two occasions,
predicted a definite end to the sale of Model I's in Australia. Probably out of a sense of
spite, Tandy has proved us wrong on each occasion! This time we will wait and see.

For some time now, Tandy Australia has been selling TEAC disk drives for the Model I and Tandon
drives for the Model 3. The latest drives, which we understand will be sold for both the Model
I and Model 3, are a hybrid. The body (i.e. the electromechanical parts) is made by Tandon
but the electronics is made by Tandy. Like MPI drives, standard Tandon drives have all the
electronics necessary to run dual-heads. This is not the case with the new Tandy electronics
which are unashamedly for single-sided drives only. It seems that Tandy will not be bringing
out Targer capacity drives for the Model 3 in the forseeable future. However, we do know that
Tandy recently summonsed representatives from one of the well known DOS publishers to Fort Worth
to discuss fitting 5 inch Winchester hard disk drives to the Model 3. Perhaps Tandy will go
for mass storage in a big way.

- 0000000000 -

*kk%k  PEEKing (UK) by our U.K. Correspondent Tony Edwards *****

The purchase of a microcomputer is not the only hardware purchase a hobbyist or small business
user makes - rather it is the first of many. Most micro-users buy a number of add-ons for their
machines. Printers, disks and floppies are well known (essential) accessories but a number
of others are also available. How about an '80 which talks? Various speech synthesizers are
now available in this country ranging from the excellent ‘Digitalker' at £120 to the equally
good but more restricted 'Speakeasy' at only £69. If your '80 talks to you it is only polite
for you to talk back, and a speech input interface such as 'Big Ears' will cost you about £45.

There 1is also a number of cheaper add-ons in the form of ROMs. The lower case and colour ROMs
are well known and are available for £33 and £35 respectively, but there are a growing number
of other ROMs becoming available for our '80s. GNOMIC, a U.K. company, has marketed a feature
ROM at £19 which either plugs into the circuit board or fits directly into the output port of
the '80 using an interface at £16 extra. This is a very interesting deve]opment.- With this
ROM attached the '80 gains a number of useful features, a flashing cursor, a shift 1ock,_ an
auto-key repeat, single key stroke commands and a machine code editor and system tape copier.
A1l in the hardware! I have been using this ROM for some time now and am very pleased with
it. The minor features are nice to have but the machine code editor and copier have become
essential. It is so convenient to have a resident machine code editor and memory copying facilities
in the hardware.

What of the future? Additional feature ROMs can be expected from a number of sources and '80
owners should also Took out for a crop of enhanced video add-ons. The video display on the
'80 is poor and there is some room for improvement. Recently I saw a demonstration of an add-
on video enhancement unit producing graphics as good as I have seen on any computer. I understand
that it is suitable for use with the whole range of '80 machines and that it will be ready soon,
so watch this space for further details.

- 0000000000 -

*hkkk  INPUT/QUTPUT  *xxdkk
From: Mr. G. Lawrence, Heidelbereg, Victoria.

Tired of still having to load Sargon frcm tape even though you have disks? Well read on.
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In an attempt to thwart piracy the Sargon II chess program, written by Dan and Kathe Spracklen,
is recorded in a non-standard form, and is provided with its own special loader. Hence it is
difficult to use a tape to disk conversion program such as Apparat's LMOFFSET as provided with
their NEWD0S-80. If you own a copy of NEWDOS-80 and a copy of Eddy Paay's BMON plus at least
32K of RAM then the following procedure will overcome the problem.

1. Boot system for non-disk.
2. Set memory size to below BMON, say 44000.
3. Enter SYSTEM mode and Toad 32K BMON, but don't type '/'.
4. Load the special Sargon loader into memory.
5. Type /48080 to enter BMON “"through the back door". In this way we do not affect reserved
RAM.
6. use BMON to patch an intercept into the Sargon loader by changing...
Loc. FROM T0
449A 2A C3
4498 13 DO
449C 44 BB

7. Execute Sargon loader at 4415 (hex) from BMON.

8. When Sargon is loaded you should then be returned to BMON. Now restore the modified locations
back to their original contents and use BMON to punch an object tape of the first 16K of
memory.

START=4000, END=7FFF, ENTRY=449A (all parameters in hex).

9. Boot the system for disk.

10. Use LMOFFSET to create a self relocating copy of the tape that you have just made, into
a disk file named "SARGON/CMD". Specify a load address of 5200 (hex) and a "DOS compatible"
appendage.

For the casual reader who may not be initiated into the wonders of NEWD0S-80 let me explain
that LMOFFSET is a cunning little utility. Its function is to accept a memory module (or program)
from tape or disk, disregard its normal load information and locate it into an area that does
not clash with DOS. It then allows you to re-save the module specifying where you want it to
be loaded in future. If you wish it will also add an "appendage" which will be loaded along
with the module and cause it to relocate to its original location prior to execution.

To load Sargon from disk, now all you have to do is dinsert the appropriate diskette and type
SARGON. The memory block that we saved will be loaded above DOS and then moved down to ‘clobber’
DOS and restore the non-disk system. Sargon will start automatically.

In closing let me say that as a software manufacturer myself, I fully sympathise with the pub-
Tishers' desire to prevent piracy of their product. Unfortunately, as you can see such pirate traps
are not really effective. Indeed, with tape programs the pirate doesn't even have to be very
clever, all he needs to do is record the tape from one cassette player to another. My feeling
is that where traps are ineffective they shouldn't be used, since they are just an inconvenience
to the legitimate user. Perhaps when we all come to realise that piracy ultimately results
in reduced software availability and increased prices then the practice will abate.

From: Mr. M. Bull, Traralgon, Victoria.

Over the past nine months I have been using the Microsoct Editor/Assembler-Plus package with
an Exatron Stringy Floppy patch. This system has worked very well, except for the fact that
although I can save SOURCE code directly to wafer, to save an OBJECT file on wafer it is necessary
to save it on cassette, and then load the ESF monitor, and then reload the cassette, and then
save the object file on wafer - or so I thought.

I now believe I have a way to save the object file directly to wafer, bypassing the cassette
and ESF monitor completely. I think this method would be of some interest to your readers and
I have Tisted it below.

Assemble the source code into memory with a manual or automatic origin.

Find the start, end and entry locations of the program from the assembled listing.
Convert these numbers from hexadecimal to decimal.

Calculate the length of the program.

Return to BASIC with either the "B" command or the reset switch.

. Initialise the ESF (SYSTEM , /12345)

Use the following to save the object code:

@(#d)SAVEn,start,length,entry
Where #d is the drive number and is optional, and n is the file number.

NOOT R W -

A1l numbers in decimal.

This will save the file with an auto start from the entry location.
- 0000000000 -
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**kk% IT ALL DEPENDS - by Professor Brian Abrahamson %%

Few BASIC programs are written which do not contain IF....THEN....ELSE statements. Many could
be simplified if Tlogical operators were used in conjunction with these conditional statements.
Unfortunately, for many of us, the combination of logical operators and conditional statements
represents relatively uncharted waters and we avoid them. This article should gc a long way
towards helping us understand these useful programming techniques. Brian Abrahamson is the
Professor of Mathematical Sciences at the Flinders University of South Australia. The article
was the basis of an address to a recent meeting of the Adelaide Micro Users Group.

Once upon a time there was an apprentice sorcerer who discovered that his best friend was making
time with his girl. Grim with anger, he consulted his master's books to find the WORDS OF POWER
which he could use to turn his treacherous friend into a tree frog. Eventually he composed
a suitable spell, but unfortunately, although he used the IF and the THEN correctly, there was
a small syntax error with the ELSE - so he turned himself into a frog, and his portrait now
decorates the current issue of Australian stamps.

It is no doubt case histories of this sort that fill our minds with terror when we have to write
programs which involve conditional statements, like

IF Aﬁ = "Y" THEN GOT0 650 ELSE GOTO 110

and so on. In what follows I'11 try to make a few points, with illustrations, which will help
make sure that the condition you think you are imposing is the same as the condition that you
are ectually impesing.

I believe that the root of the difficulty is a confusion of two kinds of logic: the logic of
propositions, which is concerned with truth and falsity, and the logic of commands, which is
concerned with what actions to take under which conditions. The first is the logic of ordinary
everyday reasoning and of mathematics, while the second, officially named deontic logic, is
used by computer programmers and military officers. We shall be concerned here with both propo-
sitions and commands, and some connections between them.

To begin with, what is a proposition? For the purposes of logic it is any statement which is
either true or false. Thus statements like "I breathe air", " Australia is an island continent",
"Adelaide is four fathoms under water", "Tokyo is in New South Wales", "2 + 2 = 4", and "1 =
2" are - all of them - propositions, while statements like "I wonder if they'l1l allow a casino
in Adelaide", "Solve the equation 3x = 6", "All the world's his oyster" and so on, are not.
We shall use small Tetters, like p, g, r to stand for propositions, saying that two propositions
are equal, p = q, when they are either both true, or else both false.

Now you can ask your computer what it thinks about the truth or falsity of propositions merely
by asking it to PRINT them. For example:

PRINT 1=2

produces the response

2

because 1 = 2 is a false proposition (but nevertheless a proposition). Likewise:
PRINT 12

results in

-1

which, believe it or not, is the computer's way of saying true. This puzzles me, because the
usual convention is to let @ stand for false and 1 for true, but it is easy enough to normalise
things by multiplying the computer's output by -1; we shall then get the conventional symbolism.

There is a stock of simple propositions which the computer is designed to "understand". They
are the relational statements like "2 = 3", "5 > 6", "8 >5", "AND< AMPLE", and so on. From
such as these, one can build compound propositions by using NOT, AND, and OR. So from "1 =
2" one can form NOT(1=2), and from “2 > 3" and "3 < 4" one can form (2 > 3)AND(3 £ 4), or
(2> 3)0R(3 < 4). And using such compounds in their turn, we may form still more complicated
compounds, for example:

-1 < 4 AND NOT(6 = 7) OR ((5 > 3)AND(3 D 6))

What do such monstrosities mean? Why, nothing, of course. Propositions don't have to mean
anything; they just have to be either true or false. We have rules for telling whether such
compounds are true or false, summed up in their so-called truth-tables. In these you put the
relevant propositions at the heads of the columns and each row represents a different choice
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of possible truth-values for the simple propositions of which the compound proposition is built
up. Thus we can explain NOT quite adequately by the truth-table
p NOT p
1 ]
g 1

while the logical operators AND and OR are defined by

p q p AND q p q p OR g
1 1 1 1 1 1
1 ] ] 1 ] 1
g 1 ] g 1 1
) )] @ ] @ )]

Here is a program to write the truth-table for NOT(p OR q)

10 "%% WRITE A TRUTH-TABLE FDOR TWO £x

20 DEFINT P,@

30 PRINT TAB(8) "P":TAB(12)"R";TAB(18) "NOT (P OR @)
40 PRINT

50 FOR P=1 TO O STEP —1

&0 FOR =1 TO O STEP -1

70 FRINT TAB(7)P;TAR(11)@; TAB(17)—NOT ( (P=1)0R(Q=1))

80 NEXT @
20 NEXT P
100 END

RUN this, and you will produce the following:

P Q NOT(P OR Q)
1 1 g
1 g g
] 1 g
2 g 1

By varying the compound proposition, you can produce any truth-table which involves only two
propositions. Incidentally, variables like p and q above are known as Boolean variables; they
are capable of taking on only two values, which one can think of as true or false, yes or no,
right or wrong, 0 or 1, up or down, and so on, as one finds convenient. Here is a program to
write a truth-table for a compound proposition involving three Boolean variables p, q and r.
The proposition used as an illustration here is p AND (NOT q OR r).

1¢ "x%x TRUTH-TABLE FOR THREE PROPOSITIONS %%

20 DEFINT P,Q,R

J0 PRINT TAB(8)"P“;TAR(12)"Q"“;TAB(16) "R"; TAB(22)"P AND (NOT @ OR R)"

40 PRINT

30 FOR P=1 TO O STEP -1

&0 FOR G=1 TO O STEP -1

70 FOR R=1 TO O STEP -1

80O PRINT TAB(7)P; TAR(11)R; TAB(1S)R; TAR(21) —( (P=1) AND (NOT (B=1) OR(R=1)))
?0 NEXT R: NEXT @ : NEXT P

100 END

If you RUN it as it is, your printer will print out the following:

P Q R P AND (NOT Q OR R)
1 1 1 1
1 1. 8 g
1 g 1 1
1 g g 1
g 1 1 g
0 1 g g
g g 1 g
? 2 g )

Clearly one can build up propositions of great complexity using the simple propositions as building
blocks, and the Togical operators NOT, AND, OR as cement (and also a lot of brackets). When
the computer evaluates such propositions, to see whether they come to -1 {(and so are true) or
to 2 (and so are false), it treats NOT as analogous to negation in ordinary arithmetic, so NOTp
is like -x. AND 1is analogous to multiplication and OR to addition, so it first performs all
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NOT's, then all AND's and only then the OR's. But one way to be sure of how it will respond
to any given compound proposition is to put it in a truth-table program and ask the computer
to tell you.

So much for truth. Now, how about action? Just as we have truth-tables for compound propositions
in ordinary logic, so we have action-tables for conditional statements in deontic logic. For
instance, if p is a Boolean variable (i.e. either true or false), and A denotes an action, here
is the action-table for IF p THEN A:

RESULT
A
Execute the next numbered line in the program.

= —-T

For the closed conditional: IF p THEN A ELSE B, where B is a second action, it reads quite simply:

p RESULT
1 A
] B

After which the computer will proceed to the next instruction (not necessarily on the next 1ine).

The following program produces the action table for two chained IF...THEN statements, i.e. for
IF p THEN IF q THEN A. Notice that the result is exactly the same as that for IF p AND g THEN A.

10 %% CHAINING IF...THEN’S %X
20 DEFINT P, &

30 * %% ACTION-TABLE FOR "“IF P THEN IF @ THEN DO A"™ %%

40 PRINT TAB(8)"P";TAB(12)"@";TAB(18)“IF P THEN IF @ DO A"
S0 FOR P=1 TO O STEP -1

&0 FOR @=1 TO O STEP -1

70 PRINT TAB(7)P3;TAB(11)Q; TAB(18)

80 IF P=1 THEN IF @=1 PRINT "A": GOTO 110

20 PRINT "B"

110 NEXT @

120 NEXT P

130 END

IF P THEN IF Q DO A

|| — - T
|- -0
W w >

The next two programs find the result of chaining together two IF...THEN...ELSE statements in
two distinct ways. They each produce the action-table which is shown under them

10 * %%¥ ACTION-TABLE FOR CHAINING "IF...THEN...ELSE" COMMANDS X%
20 DEFINT P,

30 PRINT TAB(8)"P";TAB(12)"Q";TAB(18) "RESULT"

40 FOR P=1 TD O STEP -1

50 FOR @=1 TO O STEP -1

60  PRINT TAB(7)P; TAB(11)@; TAB(18)

70 IF P=1 THEN PRINT "A" ELSE IF @=1 THEN PRINT "B" ELSE PRINT "C"
80 NEXT @

90 NEXT P

100 END

P Q RESULT
1 1 A
1 g A
g 1 B
p p c
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10 7 %% ACTION-TABLE FOR CHAINING “IF...THEN...ELSE" COMMANDS %X
20 DEFINT P,Q

30 PRINT TAB(B) "P":;TAB(12)"G"; TAB(18) "RESULT"

40 FOR P=1 TO O STEP -1

50 FOR &=1 TO O STEP -1

&0 PRINT TAB(7)P;TAB(11)R@; TAB(18)

70 IF P=1 THEN IF @=1 PRINT "A" ELSE PRINT "B" ELSE PRINT “C"
80 NEXT @

20 NEXT P

100 END

P Q RESULT
1 1 A
1 g B
] 1 C
o 9 C

The next program prints out the action-table for three chained IF...THEN...ELSE statements,
showing how the four possible actions A, B, C, D are obtained.

10 > ¥% TRIPLE-CHAINING "IF...THEMN...ELSE" COMMANDS Xx
20 DEFINT P,0,R

30 PRINT TAR(8)"P";TAB(12)"Q"; TAB(14) "R": TAB(22) "RESULT"
40 FOR P=1 TO O STEP -1

S50 FOR @=1 TO 0 STEP -1

&0 FOR R=1 TO O STEP -1
70 PRINT TAB(7)P;TAB(11)B; TAB(15)R; TAB(22)
80 IF P=1 THEN IF @=1 THEN IF R=1 THEN PRINT "A" ELSE PRINT “B" ELSE PRINT "C
* ELSE PRINT "D*
0 NEXT R 2= NEXT @ : NEXT P
100 END
P Q R RESULT
1 1 1 A
1 1 ] B
1 ] 1 C
1 U ) C
U 1 1 D
ij 1 )] D
| ] 1 D
g g ] D
As an example, here is a program to convert numerals like 1, 2, 3 etc. to their ordinal foris:
1'st, 2'nd, 3'rd etc. It accepts a non-negative integer N, calculates its units digit U and
its tens digit T, finds the correct termination and prints the result. N = -1 is used to signal

the end of the list, and the conditional statement in line 4§ sends us to the end of the program.
If that condition is not met (i.e. if N # -1) then we simply pass to line 58. Lines 6§, 7¢
and 8f respectively give the conditions for the terminations ‘st, 'nd and 'rd and then pass
directly to the print statement in line 1P@ (thereby by-passing the conditionals below them).
Line 99 deals with the cases that have not been filtered out by lines 4@, 68, 7¢ or 8@; these
get the termination 'th.

10 7 g% CONVERT NUMERALS TO ORDINAL FORM k%

20 DEFINT N,U,T : DEFSTR A,B

30 INPUT "INTEGER BETWEEN O AND 32767 INCLUSIVE ":N

40 IF N=—-1 THEN 120

50 U=h-10%INT{(N/10) : T=INT(N/10)—10XINT (INT(N/10)/10) : A=STR%$ (N)

60 IF U=1 AND T<>1 THEN B=A+"’ST" : GOTO 100
70 IF U=2 AND T<>1 THEN B=A+"“ND" : GOTO 100
80 IF U=3 AND T<>1 THEN B=A+"’RD" : GOTO 100

90 B=A+"’TH"

100 PRINT "ORDINAL FORM OF ";N;" IS “;B
110 BOTO 30

120 END
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The next example is a program which accepts the first three letters of the names of the months,
and also the number of the year (in its full four-digit form) and prints out the number of days
in the month concerned. It is an interesting fact that the months can be characterised by the
second and third Tetters of their names; February is the only one with third letter B, while
all those whose second letters follow D, and whose third Tletters follow M have 30 days; all
the other months have 31 days. The condition that the year Y be a Tleap year is that Y must
be divisible by 4 but not divisible by 100 or else divisble by 400. This is expressed in line
50, where we note that "but not" is the same as "and not" so far as deontic logic is concerned.

10 7 %% NUMBER OF DAYS IN THE MONTH X%

20 DEFINT D,L,Y : DEFSTR M

30 INPUT "FIRST 3 LETTERS OF MONTH, 4 DIGITS OF YEAR":M,Y
40 IF M="EOL" OR Y<0O THEN 100

S0 IF INT(Y/4)%4 = Y AND INT(Y/100)%100<>Y OR INT(Y/400)%400=Y THEN L=1 ELSE L=0
&0 M2 = MID$(M,2,1) : M3 = RIGHT$ (M, 1)

65 IF M3="B" THEN D=28+L : GOTO 80

70 IF M2>"D" AND M3>"M" THEN D=30 ELSE D=31

80 PRINT "THE MONTH “;M;" OF YEAR ";Y;" HAS "“:;D;" DAYS"
2?0 GOTO 30

100 END

My last example is a program which paints an 8-by-8 chess-board pattern. The _.ixels available
on the screen form an array of 48 rows and 128 columns; one has to divide them up into 64 blocks
of 6 rows and 16 columns each. The key to the solution is that the pattern repeats itself every
12 rows and 32 columns. Thus if R denotes the row number and C the number of the column, the
decision whether to set the pixel (C,R) or not must depend on the remainder Rl of R on division
by 12, and the remamder C1 of C on division by 32. A chess-board pattern will result if one
sets (C R) when either pSR1 45 and 84 C1£1715 or else 65R1L11 and 1645 C1£ 31, This accounts
for 11ne 58 of the following program:

10 7 ¥% PRINT A CHESS-BOARD %x

20 CLS

30 DEFINT R,C

40 FOR R=0 TO 47 = FOR C = O TO 127

90 RI1=R-12%INT(R/12) : C1=C-32%XINT(C/32)

&0 IF ((0<=R1)AND(R1<6)AND (0<=C1)AND(C1<16))0R ((S<R1)AND (R1<{12)AND (15<C1)YAND(C1<
32)) THEN SET(C,R)

70 NEXT C : NEXT R

80 FOR R=0 TO 700 : NEXT R

?0 GOTO 20
100 END
- 0000000000 -
CONT. FROM PAGE 12 pre
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**x%% SIMPLE INTERFACE FOR THE MODEL 33 TELETYPE - by D. Harvey *¥**%x

This. simple interface will allow TRS-80 users to LLIST and LPRINT programs to a Model 33 teletype
machine and also print hard copy from Electric Pencil. It should only cost a couple of dollars
to build and will allow you to run your Teletype from the Grey AUX cassette plug of your TRS-
80. (System-80 users will have to use POKE commands to utilise the external recorder port).
If you are a hobbyist with any kind of an electronic junk box you can probably make it from
the bits and pieces you already have on hand. It can be assembled in about an hour by anyone
with even a rudimentary knowledge of soldering techniques. The Teleprinter interface uses just
the 20ma current loop part of the RS.232 connection, keeping it simpler and cheaper than other
serial interfaces. Owners of Level 2, 16K machines will be able to do word processing with
the Electric Pencil and other software programs without the expense of an expansion tinterface,
though the printouts will be in upper case only.

The interface will do a simple "bare bones" job of LPRINTing and LLISTing your programs with
the software included in this article, but there 1is a program on the market which can take your
printouts to new heights of sophistication, specifying maximum and minimum line Tlength, length
for early "intelligent" termination and a host of other "goodies". It is called FORMATTER by
Small System Software and costs $15. It was written for their $60 TRS-232 interface, which
is similar to this interface. The address for Small System Software is P.0. BOX 366, Newbury
Park, California, CA 91320, U.S.A. but you might be able to find the program locally if you're
Tucky. :

Building the simple interface is easy. You need two small resistors, two BC-108 NPN transistors
(most any type of NPN transistor will do), a 3.5mm socket to plug the grey AUX jack into and,
(this is the most expensive part), an ordinary 6-volt lantern battery. The battery is your
20ma power supply, which may seem a mite crude, but since you will only have to replace it every
six months or so, it's a lot cheaper than messing around with heavy (and expensive) transformers.
You don't need a high voltage for as long as the teletype sees the right current it will chug
along happily. Get yourself a few feet of twin flex wire in two colours so you can keep track
of the polarity, a couple of small crocodile clips to hook the interface to the battery and
a tiny, scrap piece of Perfboard to assemble the circuit on. A box or container for the interface
is purely optional - I have used mine without any housing for more than a year with no problems
other than having a wire snap off at the 3.5mm socket on one occasion.

Rummage through your junk box or (gasp!), buy:

NPN transistors, BC-108 (Dick Smith DS-548, or Tandy 276-2009) etc.
Resistor, 10 K-ohms, 1/4 W

Resistor, 180 ohms, 1/4 W

small piece of Perfboard, about 1 x 2 inches

miniature jack socket, 3.5mm

red crocodile clip

black crocodile clip

6-volt lantern battery

— ot bt 3 N\

The following basic program will load a machine language printer-driver program into high memory,
and then destroy itself. You must reserve memory space by answering the MEM SIZE? question
with 32650.

10 REM % AUTOMATIC INTERFACE FOR MODEL—-33 TELEPRINTER X

20 REM % SETS 110 BAUD, WITH LINE-FEED AND TWD NULLS AFTER X
30 REM % EACH CARRIABE-RETURN. OUTPUTS THROUGH GREY "AUX" PLUG %
40 POKE 16422,139:POKE 16423, 127:POKE 16553, 255

SO0 FOR I=0 TO 10S5:READ D:POKE 32651+I,D:NEXT I

&0 POKE 32675, 103: POKE 32676,2:POKE 32717, 103:POKE 32718,2
70 POKE 32727, 103:POKE 32728,2:POKE 32693, 3:NEW

80 DATA 243,121,254,13,40,3,254, 32,214, 254,229, 197,6,%,55
90 DATA 245,245,333, 1,252,205,33,2,33,222,0,43,124, 181,32

100 DATA 251,241,31,245,48,19,33,0,252,24,19,14,2,175,13,40
110 DATA 2,24,219,62,10,24,215,24,47,198,0,33, 1,252, 205,33
120 DATA 2,0,0,3,22,0,43,124,181,32,251,16,212,17,222,0

130 DATA 203,74,40,11,33,0,252,205,33,2,27.122, 179,32, 251
140 DATA 241,241,254,13, 40, 198, 183, 40, 197, 193,225,241, 201
150 END
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Type the program into your '80 and CSAVE it. Then use the CLOAD? facility to make sure tne
program was saved properly.

Now it's time to build the interface. If you aren't an electronics type, you should be able
to find a friend who's a ham radio operator or other amateur electronics dabbler who'll be willing
to solder the bits together for you. When you've got the board assembled, double-check all
the connections and then hook up the twin-lead wire to your teleprinter. Use a twin-coloured
length of twinlead to make sure you can't get the wires crossed. Hook the positive wire to
screw terminal 7, and the negative wire to screw terminal 6. Terminal number 5 is an unused
space without a screw, so don't let it fool you. On the left, screws 1 and 2 are carrying 110
volts mains, so beware! Don't mess around inside the teletype with the power switched on.

Once you are ready to test the teleprinter, you can plug in the mains and turn the switch clockwise
to the LOCAL position. It should hum quietly and respond when you type on its own keyboard
(not the TRS-80's keyboard) because it uses its own built-in 20ma power supply in this config-
uration. If your Model 33 works okay like a typewriter in that mode, flip the switch anti-clockwise
to the LINE position. It should immediately begin chattering away like a demented cousin of
R2D2, going much too fast and printing all kinds of garbage on the paper...Don't worry, that's
all as it should be because the Model 33 is trying to use thé external current loop which you
haven't switched on yet. Now, connect the two crocodile clips to your 6 volt lantern battery.
The spring in the centre is negative and the one in the top corner 1is the positive, which is
confusing, so make quite sure which is which....If all is well, your epileptic teleprinter should
calm down again, just like it did in LOCAL mode. If it still chatters away printing gibberish,
turn it off, disconnect the battery from the interface, and start checking every connection.
If the teleprinter remains quiet when turned on in the 'LINE mode, you know it 1is getting the
20ma current loop it needs from your el-cheapo interface and the lantern battery. You can now
load up the software and test the interface.

Turn off the power to the TRS-80 and wait a few seconds before powering up again. Answer the
MEM SIZE? question with 32650 and hit ENTER. Then CLOAD the program. LIST it first on your
screen to check it hasn't garbled and then RUN it. After a couple of seconds the VDU screen
should clear itself and then say READY. W#ith the printer turned on and the interface connected
to the grey AUX plug and the lantern battery, you are ready to try a command from your TRS-80's
keyboard. Type:

LPRINT"TESTING"ENTER

If the el-cheapo is working, the teletype will begin clattering away and the word TESTING will
be typed out in hard copy. You're in business!!

If you don't have a word processing program, you might like to give this super-simple program
a try - just to test the printer:

10 CLS:CLEAR 1000 :DIM A%(35)

20 FOR L=1 TO 35

30 INPUT As$(L): IF LEN(A%(L))>64 PRINT"LINE TOO LONG": G60TO 30
40 IF As(L)="" THEN GOTO 100 ELSE NEXT L

100 LPRINT" “:LPRINT™ "

110 FOR L=1 TO 35

120 LPRINT A$(L): IF A%(L)="" THEN G0OTO 200 ELSE NEXT L

200 LPRINT" ":LPRINT" ":LPRINT" ":CLS

210 INPUT"DO YOU WANT ANOTHER COPY OF THE SAME PRINTOUT (Y/N)"

220 E%=INKEY$: IF INKEY$="" GOTO 220
230 IF @%="Y* GOTO 100 ELSE GOTO 10
240 END

Wwhen you run the above program, you will be presented with just a blank screen on your '80,
with the cursor showing. You can type in up to 55 lines of text (each line cannot be longer
than 64 characters), so you must remember to hit ENTER or NEW LINE at the end of each line.
To obtain a printout, make sure your printer is connected and ready to go, then hit ENTER or
NEW LINE again after the last line of text. The computer will respond to the input of a null
string and begin printing your text.

To use the simple interface with the Electric Pencil word processing program (tape or disk versions)
go into the COMMAND mode using the SHIFT K option and set the Baud Rate to 110, Line Length
to 72 and the number of nulls on eachcarriage-return to 2. If you want your text to be right-
justified, you can also type in J1. (It is turned off again with JO, which is the default value).

10
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Type in the following:

87 ENTER
L72 ENTER
F2 ENTER

For the right-justification option, you may, at your option, type in:
J1 ENTER
Return to the text-entry mode by pressing SHIFT S.

You are then ready to enter and edit text and can print out your hard copy by setting the cursor
to the beginning of the text and hitting SHIFT P. Be sure the teletype is switched on to its
LINE position and the el-cheapo interface is connected to the battery terminals and the TRS-
80's AUX grey plug before you enter the SHIFT P command and watch your teletype do its stuff.

If your TRS-80 is fitted with an expansion interface, you will not be able to use the el-cheapo
interface with Electric Pencil. You will just have to instal a proper RS.232C serial communications
port and do your printouts using the UART option (by entering the COMMAND mode as above, and
hitting U ENTER before the other specifications for the printer-driver control).

Last but not least, the trusty old Model 33 may be slow and noisy and only print in upper case
but that all-caps printout can actually be an advantage when LLISTing your programs. The printout
is better than most dot-matrix printers costing twice the price and can closely rival the printouts
from an electric typewriter. Just be sure to disconnect the crocodile clips from the lantern
battery when you're not using the interface, or even at 20 milli-amps, you'll eventually drain
it of power.

FOR CIRCUIT DIAGRAM
SEE PAGE 8 - 0000000000 -

**x%k%  THE THEORY AND TECHNIQUES OF SORTING - Part 5 by B. Simson *¥*%*

This month, 1 shall demonstrate a method of sorting by selection. However, this is not your
common garden variety "selection sort" as discussed in earlier articles. This one will use
a sophisticated data structure, known as..... THE TREE (special garden variety!). This is sounding
more like a nature documentary than a discussion on computing techniques!

TREE DATA STRUCTURES

A tree is a data structure that uses pointers,. similar to linked linear 1lists, but instead of
just one pointer to the successor node, a tree consists of nodes that have multiple pointers
to multiple successor nodes. While this may seem complicated to visualize, the type of tree
that is used in this tree sort is a simple version of a general tree, being a binary tree.
A binary tree is a tree where the maximum number of successor nodes is two. Therefore, each
node consists of just two pointers, and can be conceptually illustrated as follows...

LPTR INFO RPTR

LPTR and RPTR represent the left and right pointers of the node to successor nodes.

INFO represents the actual data contained in that node, which is irrelevant to the actual data
structure itself.

Figure 1 illustrates a binary tree data structure at a conceptual level. It is easy to see
why such a structure is called a tree...bit like a family tree. The first node (one at the
top) is known as the root and the nodes that do not have any successor nodes are known as (you
guessed it)....leaves. Therefore, by definition, leaf nodes have both pointers set to null,

TREE SORTING

Well you may think that all this is a nice bit of theory, but what does it have to do with sorting?
Items can be efficiently sorted if they are structured into a binary tree, then "selected" (hence
sorting by selection) from the tree (rather like picking fruit!) using a technique known as
tree traversal. There are several traversal methods available to binary trees. The one applicable
to tree sorting is the "inorder traversal" method. There are also many techniques of sorting
using tree data structures. For the purposes of this discussion, the method outlined is simply
termed the "tree sort". This tree sort involves two phases:

1. Building a binary tree structure of the data
2. Traversing the tree using the inorder method.
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BINARY TREE CREATION

Tree data structures cannot be directly represented as a dynamic data structure by BASIC. Instead,
they must be simulated using arrays. Therefore, the unsorted data must be placed into a 2 dimen-
sional array of N rows and 3 columns, where N is the number of items being sorted, column 1
represents the Left pointer of the node, column 2 the Data, column 3 the Right pointer. Alter-
natively, the data can be placed in a conventional one-dimensional array, with a further 2-dimen-
sional array, or 2 single-dimension arrays, for the Left and Right node pointers. This discussion
will adopt the former approach.

J ROOT POINTER

LEVEL §

LEVEL 1

LEVEL

LEVEL 3

(a) Conceptual view of binary tree structure

ROOT POINTER

(b) Binary tree with sample data

Figure 1 - Two views of binary tree structures

The tree building algorithm is shown in Figure 2. This algorithm does not move the items for
sorting (column 2). Instead, a link structure 1is built around the data using columns 1 and
3 of the array. Each candidate node for linking to the tree (indexed by I) is compared with
nodes already linked to the tree by chaining through the tree. If the new node has an INFO
value thet is less than the current node being examined (indexed by P), then the left subtree
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‘ BUILD TREE>

SET I=2

PAGE

MICR0O-80
PROCESS
NODE I
RESET FLAG
SET P=1
F
| PROCESS
NODE I
INCREMENT
I
(a) Part 1

< EXIT )

CHAIN TREE

MOVE RPTR(P
TO P

LPTR (P) —=L<RPTR(P)
=NULL? <NULL3

MOVE I TO MOVE LPTR(P) MOVE I TO
LPTR (P) TO P RPTR (P)
SET FLAG SET FLAG

‘ A~ N\

1 ~ T

(b) Part 2 EXIT

FIGURE 2 - Tree creation phase algorithm

I

P
LIMIT
FLAG

Address of node to be linked
Address of current node in tree
Size of input data

Set when node at I linked

14
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is searched, otherwise the right subtree 1is searched. This means that when the structure is
completely built, each non-leaf node will have a successor node of less value on its left, and
a successor node of equal or greater value on its right. An example of the relationship between
the data is shown in Figure 1 (B).

Assuming the stage of the tree being built is as Figure 1 (B), and the next node to be linked
to the tree has a value of 40, the process of searching subtrees in order to link this node
will be as follows:

40 is less than 42 (root), so subtree 26 is searched.

40 is greater than 26, so subtree 38 is searched.

40 is greater than 38, and the RPTR to node 38 is null, therefore, node
40 is linked to the right position of node 38, updating the RPTR of
node 38.

When the tree structure is completely built, the data will be in the same position as before,
but columns 1 and 3 of the tree simulation array (LPTR and RPTR) will contain addresses to other
parts of the array to form a network of relationships as illustrated in Figure 1 (B).

The concept cf subtrees is an important one. The tree in Figure 1 (B) can be visualized as
being composed of 2 subtrees whose roots have values 26 and 53. In turn, "tree 26" can be vis-
ualized as being composed of two subtrees whose roots have values 23 and 38 and so on. The
subtree definition ends with leaf nodes. Tres 23 is composed of just a root, whereas tree 38
has just one leaf node. Subtree analysis is also used in the traversal process.

Using Figure 2, the BASIC code can be written to build the binary tree, using the input data
in the format described above (i.e. in column 2 of an (N by 3) array) residing in array "T".
The tree building module is as follows:

210 FORI=2TOLM

720 LINKED=FALSE:P=1

930 IF LINKED THEN 9460

940 IFT(I,2)<T(P,2)THEN IFT(P,1)=0THENT {P,1)=1:LINKED=TRUE ELSEP=T(P,1) ELSE IFT
(P, 3)=0THENT (P, 3)=1:LINKED=TRUE ELSEP=T(FP,3)

250 GOTO230

P60 MNEXT

962 RETURN

Once the tree has been completely built (or grown), its fruit is now ripe for picking. This
involves "traversing" the tree in a prescribed manner, visiting every node in the tree (picking
all its fruit!).

INORDER TRAVERSAL

There 1is more than one way in which all the nodes in the tree can be processed in the INORDER
fashion. One way 1is to use a recursive algorithm, which result$ in fairly compact and easily
abstracted code. Recursively....the recursive definition of INORDER traversal is:

traverse the Left subtree using INORDER method,
process the Root node,
traverse the Right subtree using INORDER method.

As can be seen, this procedure is defined in terms of itself, a feature of recursion. Also,
it can easily be seen that the procedure views the tree as consisting of subtrees, which themselves
consist of further subtrees, etc. This means that a particular root node of a subtree cannot
be processed until the 1left subtree to that node is completely processed in the same manner.
If there is no left subtree (LPTR=Null) then that imaginary left subtree is deemed to be completely
processed. After the root node is then processed, the right subtree to that node is then completely
processed in the same manner. )
Iteratively....Since recursion 1is not supported in all languages, an alternative algorithm for
the more common iterative approach is shown in Figure 3.

Since it is required to descend and subsequently ascend parts of the tree during the traversal
process, pointers which will allow movement up the tree must be temporarily stored. The information
that already exists in the structure of the tree - allows downward movement from the root but,
Decause movement up the tree must be made in the reverse manner, a stack is required to store
pointers as the tree 1is traversed. The stack data structure provides the last-in-first-out
feature required for this operation. The box "process P" in Figure 3 actually deals with K
node, whereas the other parts of the algorithm deal with movement up or down the tree. It is
at this point that the "fruit" from the tree is "picked", by outputting the INFO value of that
node to an output list, being the result list after sorting. The module for the INORDER traversal
of the binary tree is shown below. The following variables used are explained:

S = Array simulating stack, SP = stack pointer
OL = output list, OL = current index to that Tist.
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1580
1590
1600
1610
1620
1630
1640
1650
1660
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MICRO-80
' INORDER ’
MOVE HEAD
TO P;
INITIALIZE
SP
PUSH P

POP P

MOVE LPTR(H
—
TO P |

l“

PROCESS
NODE P

RPTR (P)
=NULL?

—

MOVE RPTR(

TO P

FIGURE 3 - Inorder traversal of binary tree (iterative method)

HEAD Address of root of tree
P Address of current node

SP Stack pointer

’ INODRDER TRAVERSAL OF BINARY TREE

P=1:SF=0: OP=0

IFT(F, 1) <>OTHENSF=5P+1:5(5P)=P:P=T (P, 1) : GOT014600
OF=0F+1: 0L (OP)=T (P, 2)
IFT (P, 3} <>0THENP=T (P, 3) : GOTO1600

IFSF=0G0TO16460

P=5 (SP) : SP=6P—1

60701610
RETURN

Line 1600 checks for the presence of a Left subtree.
is stacked and the Left subtree is traversed in the same manner.

If one exists, the current root node address

Line 1610 outputs the current root node after the Left subtree has been processed.
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DON'T BE HELD BACK BY AN
ANTIQUATED DISK OPERATING SYSTEM

MOVE UPTO

NEWDOS 80 $149 incl. p&p

NEWDOS 80 is a completely new DOS for the TRS-80

SYSTEM 80. It is well-documented, bug free and

increases the power of your system many times over. [t

is upward compatible with TRSDOS AND NEWDOS (ie

TRSDOS and NEWDOS+ programs will run on

NEWDOS 80 but the reverse is not necessarily so).

These are just a few of the many new features offered

by NEWDOS 80.

* New BASIC commands that support variable record

lengths up to 4095 bytes long.

Mix or match disk drives. Supports any track count

from 18 to 96. Use 35, 40, 77 or 80 track 5% inch

mini disk drives, 8 inch disk drives OR ANY COM-

BINATION.

An optional security boot-up for BASIC or machine

code application programs. User never sees “DOS-

READY" or “"READY" and is unable to “BREAK",

clear screen or issue any direct BASIC statements,

including “LIST",

New editing commands that allow program lines to

be deleted from one location and moved to another

or to allow the duplication of a program line with
the deletion of the original.

* Enhanced and improved RENUMBER that allows

relocation of subroutines.

Create powerful chain command files which will

control the operation of your system.

Device handling for routing to display and printer

simultaneously.

* MINIDOS — striking the D, F and G keys simul-

taneously calls up a MINIDOS which allows you to

perform many of the DOS commands without dis-
turbing the resident program.

Includes Superzap 3.0 which enables you to display/

print/modify any byte in memory or on disk,

Also includes the following utilities:

- Disk Editor/Assembler

- Disassembler (Z80 machine code)

— LM offset — allows transfers of any system tape
to Disk file — automatically relocated.

— LEVEL | — Lets you convert your computer back
to Level 1.

— LVIDKSL — Saves and loads Level 1 programs to
disk.

— DIRCHECK - Tests disk directories for errors
and lists them.

— ASPOOL — An automatic spooler which routes a
disk file to the printer whilst the computer con-
tinues to operate on other programs.

— LCDVR — a lower case drives which display lower
case on the screen if you have fitted asimple lower
case modification.

MPI DISK DRIVES

HIGHER PERFORMANCE — LOWER PRICE
MPI is the second largest manufacturer of disk drives in
the world. MPI drives use the same form of head
control as 8" drives and consequently, they have the
fastest track-to-track access time available — bmsec! All
MP| drives are capable of single or double-density
operation. Double-density operation requires the instal-
jation of a PERCOM doubler board in the expansion
interface.

As well as single head drives, MP! also makes dual-
head drives. A dual-head drive is almost as versatile as
two single-head drives but is much cheaper.

Our MPI drives are supplied bare or in a metal cabinet
— set up to operate with your TRS-80 or SYSTEM 80.
All drives are sold with a 90 day warranty and service is
available through MICRO-80 PRODUCTS.

NP1 B51 40 Track Single Head Drive. . . . . . only $349
MPI B52 40 Track Double Head Drive. . . .. only $449

Prices are for bare drives and include p&p. Add $10.00
per drive for a cabinet and $60.00 for a power supply
to suit two drives. 40 track drives are entirely compa-
tible with 35 track drives. A 40 track DOS such as
NEWDOS 80 is necessary to utilise the extra 5 tracks.

OVER 800 KILOBYTES ON ONE DISKETTE!
WITH MPI 80 TRACK DRIVES

MP1 80 track drives are now available. The B91 80
track single-head drive stores 204 Kilobytes of for-
matted data on one side of a 5% inch diskette in single-
density mode. In double-density mode it stores 408
Kilobytes and loads/saves data twice as quickly.

The B92 80 track dual-head drive stores 204 Kilobytes
of formatted data on EACH side of a 5% inch diskette
in single-density mode. That's 408 Kilobytes per
diskette. In double-density mode, the B92 stores a
mammoth 408 Kilobytes per side or 816 Kilobytes of
formatted data per diskette. With two B92's and a
PERCOM double, you could have over 1.6 Megabytes
of on line storage for your TRS-80 for less than $1500!!

MPI B91 80 Track Single Head Drive. . . . . .only $499
MPI B92 80 Track Dual Head Drive ... ... only $619

Prices are for bare drives and include p&p. Add $10.00
per drive for a cabinet and $60.00 for a power supply
to suit two drives. Note: 80 track drives will not read
diskettes written on a 35 or 40 track drive. If drives
with different track counts are to be operated on the
same system, NEWDOS 80 must be used.

DISK DRIVE USERS
ELIMINATE I(\I"FJ{C ERRORS
A
TRACK LOCKED OUT MESSAGES
FIT APERCOM DATA SEPARATOR
$37.00 plus $1.20 p&p.
When Tandy designed the TRS-80 expansion interface,
they did not include a data separator in the disk-
controller circuitry, despite the |.C. manufacturer’s
recommendations to do so. The result is that many
disk drive owners suffer a lot of Disk 1/0 errors. The
answer is a data separator. This unit fits inside your
expansion interface. It is supplied with full instructions
and is a must for the serious disk user.

CARE FOR YOUR DISK DRIVES?
THEN USE
3W's DISK DRIVE HEAD CLEANING DISKETTES
$30.20 incl. p&p.

Disk drives are expensive and so are diskettes. As with
any magnetic recording device, a disk drive works
better and lasts longer if the head is cleaned regularly.
In the past, the problem has been, how do you clean
the head without pulling the mechanism apart and run-
ning the risk of damaging delicate parts. 3M’s have
come to our rescue with SCOTCH BRAND, non-
abrasive, head cleaning diskettes which thoroughly
clean the head in seconds. The cleaning action is less
abrasive than an ordinary diskette and no residue is
left behind. Each kit contains:

— 2 head cleaning diskettes

— 1 bottle of cleaning fluid

— 1 bottle dispenser cap

PLEASE USE ORDER FORM ON PAGE 36
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USE TANDY PERIPHERAIAS ON YOUR SYSTEM-80

Vi
SYSPAND-80 - $97.50 incl. p&p

The SYSTEM-80 hardware is not compatible with the
TRS-80 in two important areas. The printer port is
addressed differently and the expansion bus is entirely
different. This means that SYSTEM-80 owners are
denied the wealth of economical, high performance
peripherals which have been developed for the TRS-80.
Until now, that is. MICRO-80 has developed the
SYSPAND-80 adaptor to overcome this problem. A
completely self-contained unit in a small cabinet which
matches the colour scheme of your computer, it con-
nects to the 50-way expansion part on the rear of your
SYSTEM 80 and generates the FULL Tandy 40 way
bus as well as providing a Centronics parallel printer
port. SYSPAND-80 enables you to run an Exatron
Stringy Floppy from your SYSTEM 80, or an LNW
Research expansion interface or any other desirable
peripherals designed to interface to the TRS-80 expan-
sion port. Make your SYSTEM 80 hardware compatible
with the TRS-80 via SYSPAND-80.

DISK DRIVE CABLES
SUITABLE FOR ANY DISK DRIVES

DC-2 2 Drive Connector Cable. . .. ... $39 incl. p&p
DC-4 4 Drive Connector Cable.. . . . ... $49 incl. p&p

DOUBLE THE SPEED AND CAPACITY
OF YOUR DISK DRIVES
PERCOM DOUBLER ONLY $220
plus $2.00 p&p
Installing a Doubler is like buying another set of disk
drives, only much cheaper!! The doubler works with
most modern disk drives including:- MPI, Micropolis,
Pertec, TEAC (as supplied by Tandy). The doubler
installs in the TRS-80 expansion interface, the System-
80 expansion interface and the LNW Research expan-
sion interface in a few minutes without any soldering,
cutting of tracks, etc. It comes complete with its own
TRSDOS compatible double density operating system.

PROGRAMS BY MICROSOFT

EDITOR ASSEMBLER PLUS (L2/16K)

$37.50 + $1.20 p&p

A much improved editor-assembler and debug/monitor
for L2/16K TRS-80 or SYSTEM 80. Assembles directly
into memoty, supports macros and conditional assem-
bly, includes new commands-substitute, move, copy
and extend.

LEVEL 11 BASIC $59.95 plus $1.20 p&p
Loads on top of Level Il BASIC and gives advanced
graphics, automatic renumbering, single stroke instruc-
tions (shift-key entries) keyboard debounce, suitable
for L2/16K and up {Not Disk BASIC)

ADVENTURE ON DISK $35.95 plus $1.20 p&p
This is the original ADVENTURE game adapted for
the TRS-80. The game fills an entire diskette. Endless
variety and challenge as you seek to rise to the level of
Grand Master. Until you gain skill, there are whole

areas of the cave that you cannot enter. (Requires 32K
One Disk)

BASIC COMPILER $208 plus $2.00 p&p
New improved version, the Basic Compiler converts
Disk BASIC programs to machine code, automatically.
A compiled program runs, on average, 3-10 times faster
than the original BASIC program and is much more
difficult to pirate.

FOR NEWDOS 80
$53.00 plus $1.00 p&p

at the same
!

write to drive @ in single density wh
time it reads/writes to drive 1 in double de

FLOPPY DOCTOR AND MEMGRY DIAGNOSTIC
(by MICRO CLINIC) $29.95 plus 50c. p&p
Two machine language programs on a diskette together
with manual which thoroughly test your disk drives
and memory. There are 19 possible error messages in
the disk drive test and their likely causes are explained
in the manual. Each pass of the memory tests checks
every address in RAM 520 times, including the space
normally occupied by the diagnostic program itself.
When an error occurs the address, expected data, and
actual data are printed out together with a detailed
error analysis showing the failing bit or bits, the corres-
ponding IC’s and their location. This is the most
thorough test routine available for TRS-80 disk users.

UPGRADE TO 16K
FOR ONLY $30.00!!

MICRO-80's 16K MEMORY EXPANSION KIT
HAS BEEN REDUCED IN PRICE EVEN MORE

Larger volume means we buy better and we pass the
savings on to you. These are our proven, prime, branded
200 ns (yes, 200 nanosecond) chips. You will pay
much more elsewhere for slow, 350 ns. chips. Ours are
guaranteed for 12 months. A pair of DIP shunts is also
required to upgrade the 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
instal them.

BOOKS

LEVEL 11 ROM REFERENCE MANUAL

$24.95 + $1.20 p&p

Over 70 pages packed full of useful information and
sample programs. Applies to both TRS-80 and SYSTEM
80.

TRS-80 DISK AND OTHER MYSTERIES

$24.95 + $1.20 p&p

The hottest selling TRS-80 book in the U.S.A. Disk file
structures revealed, DOS’s compared and explained,
how to recover lost files, how to rebuild crashed
directories — this is a must for the serious Disk user
and is a perfect companion to any of the NEWDOS’s.
LEARNING LEVEL Il

$16.95 + $1.20 p&p

Written by Daniel Lien, the author of the TRS-80
Level | Handbook, this book teaches you, step-by-step,
how to get the most from your Level || machine.

Invaluable supplement to either the TRS-80 Level Il
Manual or the System-80 Manuals.




MORE AUSTRALIAN SOFTWARE

All programs designed to run on both the TRS-80 or the SYSTEM 80 without modification. Most programs include sound

TRIAD VOL 1 - L2/16K
Cassette $10.95 Disk $15.95
+ 60¢ p&p

Three separate games which test your powers of memory and
concentration. The programs combine graphic displays and
sound:
SIMON-SEZ: Just like the electronic music puzzles on sale for
more than $20. Numbers are flashed on the screen and sounded
in a sequence determined by the computer. Your task is to
reproduce the sequence, correctly.
LINE?: Rather like a super, complicated version of noughts
and crosses. You may play against another player or against
the computer itself. But beware, the computer cheats!
SUPER CONCENTRATION: Just like the card game but with
more options. You must find the hidden pairs. You may play
against other people, play against the computer, play on your
own, or even let the ‘80 play on its own.

TRIAD VOL 2 - L2/16K
Cassette $10.95 Disk $15.95
+ 60c p&p

Remember those “NUMERQO'" puzzles in which you had a
matrix of numbers (or letters) with one blank space and you
had to shuffle the numbers around one at a time until you
had made a particular pattern? Well, SHUFFLEBOARD, the
first program in this triad, is just this, except that the computer
counts the number of moves you take to match the pattern
it has generated — so it is not possible to cheat.
MIMIC is just like SHUFFLEBOARD except that you only
see the computer’s pattern for a brief span at the beginning of
the game, then you must remember it!
In MATCHEM, you have to manoeuvre 20 pegs from the
centre of the screen to their respective holes in the top or
bottom rows. Your score is determined by the time taken to
select a peg, the route taken from the centre of the screen to
the hole and your ability to direct the peg into the hole with-
out hitting any other peg or the boundary.

VISURAMA L2/16K
Cassette $10.95 Disk $15.95
+ 60c p&p
Two programs which give fascinating, ever-changing patterns
on the screen.
LIFE is the fastest implementation of the Game of Life you
will see on your ‘80. Machine language routines create up to
1200 new generations per minute for small patterns or up to
100 per minute for the full 128 x 48 screen matrix. Features
full horizontal and vertical wraparound.
EPICYCLES will fascinate you for hours. The ever-changing
ever-moving patterns give a 3D effect and were inspired by the
ancient Greek theories of Ptolemy and his model of the Solar
system.

EDUCATION AND FUN — L1/4K, L2/16K
Cassette $10.95 Disk $15.95
+ 60c p&p

Written by a primary school teacher to make learning enjoy-
able for his pupils, there are five programs in both Level | and
Level 11 to suit all systems:
BUG-A-LUG: a mathematics game, in which you must get the
sum correct before you can move.
AUSTRALIAN GEOGRAPHY: learn about Australian States
and towns, etc.
SUBTRACTION GAME: build a tower with correct answers.
HOW GOOD IS YOUR MATHS? Select the function (+, —,
< or X) and degree of difficulty.
HANGMAN: That well known word game now on your
computer.
Recommended for children from 6 to 9 years.

COSMIC FIGHTER & SPACE JUNK — L2/16K
Cassette $10.95 Disk $15.95
+ 60c p&p

Both programs have sound to complement their excellent
graphics. In COSMIC FIGHTER, you must defend the earth
against seven different types of alien aircraft. It is unlikely that
you will be successful but you will have a lot of fun trying!
You mission in SPACE JUNK is to clean up all the debris left
floating around in space by those other space games. It is not
as simple as it sounds and space junk can be quite dangerous
unless you are very careful.

SPACE DRIVE L2/4K & 16K
Cassette $8.95 Disk $13.95
+ 60c p&p
Try to manoeuvre your space ship through the meteor storms

then land it carefully at the space port without running out of
fuel or crashing. Complete with realistic graphics.

STARFIRE AND NOVA INVASION L2/16K
Cassette $10.95 Disk $15.95
+ 60c p&p

Both programs include sound to improve their realism.
STARFIRE seats you in the cockpit of an X-wing fighter as
you engage in battle with the deadly Darth Vader's Tie-fighters.
Beware of the evil one himself and may the Force be with you.
In NOVA INVASION, you must protect your home planet of
Hiberna from the invading NOVADIANS. You have two fixed
guns at each side of the screen and a moveable one at the
bottom. Apart from shooting down as many invaders as
possible, you must protect your precious hoard of Vitaminium
or perish!

AIR ATTACK AND NAG RACE — L2/16K
Cassette $10.95 Disk $15.95
+ 60¢ p&p
An unlikely combination of programs but they share the same
author who has a keen sense of humour,
AIR ATTACK inciudes sound and realistic graphics. The air-
craft even have rotating propellors! But they also drop bombs
on you, so it's kill or be killed!
NAG RACE lets you pander to your gambling instinct without
actually losing real money. Up to five punters can join in the
fun. Each race results in a photo-finish whilst there is a visible
race commentary at the bottom of the screen throughout the
race. Happy punting!

FOUR LETTER MASTERMIND L2/16K
Cassette $8.95 Disk $13.95
+ 60c p&p

There are 550 four-letter words from which the computer can
make its choice. You have 12 chances to enter the correct
word. After each try, the computer informs you of the number
of correct letters and those in the correct position. You can
peek at the list of possible words but it will cost you points.
Makes learning to spell fun.

MUSIC IV — L2/16K
Cassette $8.95 Disk $13.95
+ 60¢ p&p

Music 1V is a music compiler for your ‘80. It allows you to
compose or reproduce music with your computer that will
surprise you with its range and quality. You have control over
duration (full beat to 1/16 beat) with modifications to extend
the duration by half or one third for triplets. Both sharps and
flats are catered for as are rests. Notes on whole sections may
be repeated. The program comes with sample data for a well-
known tune to illustrate how it is done.

* %+ SAVE 008's #* » SAVE 008's » =« SAVE 00$'s » » » MICRO-80 EXPANSION INTERFACE # %

MlCRQ-BO's expansion interface utilises the proven LNW Research Expansion board. It is supplied fully built up and tested in an
attractive cabinet with a self contained power supply, ready to plug in and go. The expansion interface carries MICRO-80's full, no

hassle, 90-day warranty,

Features include:- e Sockets for up to 32K of memory expansion e Disk controller for up to 4 disk drives e Parallel printer port
@ Serial RS232C/20mA 1/0 port e Second cassette {(optional)

The expansion interface connects directly to your TRS-80 L2/16K keyboard or, via SYSPAND-80 to your SYSTEM 80VIDEO GENIE
Prices: HD-010-A Expansion Interfaces with @ K : $499.00 HD-010-B Expansion Interfaces with 32K :$549.00 HD-011 Data
separator fitted {recommended) : add $29.00-HD-012 Dual cassette Interfaces fitted : add $19.00

The MICRO-80 Expansion Interface is also available in kit form.
Prices: HD-013 Kit consisting of LNW Research PC board and manual, ALL components including cabinet & power supply : $375.00
HD-011 Data separator for above $25.00 HD-013 Dual cassette Interface kit : $15.00




A choice of upper and lower case display is easier to read,
gives greater versatility.

The Micro-80 lower case modification gives you this facility,
plus the symbols for the 4 playing-card suits for $49.00 +
$2.00p. & p.

The Micro-80 modification features true below-the-line
descenders and a block cursor.

Each kit comes with comprehensive fitting instructions
and two universal lower-case drive routines on cassette to
enable you to display lower case in BASIC programs.

The driver routines are self-relocating, self-protecting and
will co-reside with other machine language programs such
as Keyboard-debounce, serial interface driver programs etc.

Both programs give your TRS-80 Model | or System 80"
an optional typewriter capability, i e. shift for upper case

The second programme also includes Keyboard-debounce
and a flashing cursor.

You fit it. Or we can.

Fitting the modification requires soldering inside the
computer. This should only be carried out by an experienced
hobbyist or technician.

If you are at all dubious, a fitting service is available in all
capital cities for only $20.00

A list of installers is included with each kit.

ADD A DISK DRIVE TO YOUR TRS“SO "MODEL I
FOR ONLY $875.00 OR ADD TWO FOR ONLY $1199.

The Micro-80disk drive upgrade for the TRS-80" Model 111
contains the following high quality components:
1 or 2 MPI 40-track single head disk drives,

1 VR Data

double-density disk controller board and 1 dual drive power
supply plus all the necessary mounting hardware, cables and
comprehensive fitting instructions, which can be carried out
with a minimum of fuss by any average computer owner.
Fitting service isavailable for $25.00in mostcapital cities.

SPECIAL SALE PRICE—ONLY $S1500INCL. S.T.
Daisy Wheel Typewriter/Printer

MICRO-80 has converted the new OLIVETTI ET-121 DAISY WHEEL typewriter
to work with the TRS-80 and SYSTEM 80 or any other microcomputer
with a Centronics parallel port (RS 232 serial interface available
shortly). The ET-121 typewriter 1is renowned for its high quality,
fast speed (17 c.p.s.), quietness and reliability. MICRO-80 is
renowned for its knowledge of the TRS-80/SYSTEM 80 and its sensible
pricing policy. Together, we have produced a dual-purpose machine:-
an attractive, modern, correcting typewriter which doubles as a
correspondence quality Daisy-wheel printer when used with your
micro-computer.

How good is it? =~ This part of our advertisement was typeset using
an ET-121 driven by a TRS-80. Write and ask for full details.




BUY YOUR MODEL 3 FROM MICRO-80
AND SAVE $000's

DRIVE" "« -ACTIVE

‘| MICRO - 80 .
WINCHESTER DISK SYSTEM -

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 power supplies to avoid screen jitter and overheating. The
disk controller boards used incorporate special compensation circuitry for 80 track disk
drives and may also be used to run 8 inch disk drives with an appropriate cable and
DOS.

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

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

MODEL 380 +
2 80 TRACK DUAL-HEAD DRIVES GIVING
1.4 MEGABYTE FORMATTED STORAGE, 48K RAM $3800

* NEW «  « NEW X % NEW %

MODEL 500 — 5+ MEGABYTE MODEL 3
1 40 TRACK DUAL-HEAD DRIVE GIVING
350K OF FLOPPY DISK STORAGE FOR TRANSFERRING
PROGRAMS AND BACKUP, 48K RAM, EXTERNAL
5 MEGABYTE WINCHESTER SUB-SYSTEM,
CP/M (ORG 4200N) DISK OPERATING SYSTEM $5895

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 amy
comparable system. Model 500 is a serious business computer able to tackle the
most demanding tasks.

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




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 intemal power supply. Our drive @ and dual-drive packages also in-
clude the appropriate version of DOSPLUS and dual-drive cable.

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

Choose the appropriate system from the table below:

No. of No. of . Dosplus . *

DRIVE TYPE Tracks Heads Capacity Verslw)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

°Drive @ package includes one bare disk drive, self-contained single-  eDrive 1 package includes one bare disk drive and self-contained
drive cabinet/power supply as illustrated, two drive cable and the ver- single-drive cabinet/power supply as illustrated.
sion of DOSPLUS indicated.
If it’s a dual-drive system you need, then take advantage of our dual-drive package and
SAVE a further $40 on the price of two single-drive packages ...

No. of No. of Dosplus

DRIVE TYPE Tracks Heads Capacity Version Price
2 x MPI B51 40 ea 1ea 2 x 100K 3.3 $874
2 x MPI B52 40 ea 2 ea 2 x 200K 3.4 $1125
2 x MPI B92 80 ea 2 ea 2 X 400K 3.4 $1454

Dual-drive package includes two bare disk drives, self-contained dual-  NOTE: All 40 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 $399 gs;";ced price  $5.00 Self-contained, single drive cabinet/power supply  $99 $5.00

MPI B52 40 track, dual-head, 200K  $449 $5. 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

Simple, wrap-around cabinet $12 $2.00 E)?)[;Pdlrg: ;z;ble $g;35 2%%
S te, dual-dri | 85 R e : )

eparate, dual-drive power supply $ $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.
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SOF

\RE BY AUSTRALIAN AUTHORS

All our soffware is suitable for either the SYSTEM 80 or the TRS-80

NEW SOFTWARE FROM MICRO-80 PRODUCTS
BUSINESS PROGRAMS

MICROMANAGEMENT
STOCK RECORDING SYSTEM (L2/16K)
Cassetie Version. . .. ......... $29.95 + $1.00 p&p
Stringy Floppy version. .. ..... $33.95 + $1.00 p&p
This system has been in use for 9 months in a number
of small retail businesses in Adelaide. It is therefore
thoroughly debugged and has been tailor made to suit
the requirements of a small business. MICROMANAGE-
MENT SRC enables you to monitor the current stock
level and reorder levels of 500 different stock items per
tape or wafer. It includes the following features:—
— Add new items to inventory
— Delete discontinued items from inventory
—  List complete file
—  Search for any stock number
— Save data to cassette or wafer
— Load data from cassette or wafer
— Adjusts stock levels from sales results and receipt
of goods
—  List all items requiring reordering
We can thoroughly recommend this program for the
small business with a 1.2/16K computer.

BMON by Edwin Paay $19.95 plus 50c. p&p
THE ULTIMATE HIGH MEMORY BASIC MONITOR
L2/16-48K

Our own personne! refuse to write BASIC without first
loading this amazing machine language utility program
into high memory! BMON Renumbers; Displays BASIC
programs on the screen while they are still loading; tells
you the memory locations of the program just loaded;
lets you stop a load part-way through; merges two
programs, with automatic renumbering of the second
so as to prevent any clashes of line numbers; recovers
your program even though you did type NEW: makes
one program invisible while you work on a second
(saves hours of cassette time!); lists all the variables
used in the program; makes SYSTEM tapes; lets you
Edit memory directly . . . the list goes on and on.
Cassette comes with 16K, 32K and 48K versions, ready
to load. Can anyone afford NOT to have BMON?

SCOTCH BRAND COMPUTING CASSETTES
Super-quality personal computing cassettes.
C-10 pack of 10 ... $26.00 incl. p&p
C-30 pack of 10 ... $28.00 incl. p&p

UTILITIES
S-KEY by Edwin Paay $15.95 plus 50c. p&p

S-KEY is a complete keyboard driver routine for the
TRS-80 and becomes part of the Level |l basic inter-
preter. With S-KEY loaded the user will have many
new features not available with the standard machine.
S-KEY features:
* S-KEY provides an auto-repeat for all the keys on
the keyboard. If any key is held down longer than
about half a second, the key will repeat until it is
released.
Graphic symbols can be typed direct from the key-
board, this includes all 64 graphic symbols available
from the TRS-80/SYSTEM 80.
* S.KEY allows text, BASIC commands and/or
graphics to be defined to shifted keys. This makes
programming much easier as whole commands and
statements can be recalled by typing shift and a
letter key.
Because S-KEY allows graphics to be typed directly
from the keyboard, animation and fast graphics are
easily implemented by typing the appropriate
graphics symbols directly into PRINT statements.
S-KEY allows the user to LIST a program with
PRINT statements containing graphics, properly.
S-KEY does this by intercepting the LIST routine
when necessary.
S-KEY allows the user to list an updated list of the
shift key entries to the video display or line printer.
* G-KEY can be disabled and enabled when required.
This allows other routines which take control of the
keyboard to run with S-KEY as well.

Each cassette has TRS-80, DISK and SYSTEM 80
versions and comes with comprehensive documentation.

EDUCATIONAL

RPN CALCULATOR (L2/16K & 32K)

$14.95 $ 50¢c. p&p

Give your computer the power of a $650 reverse polish
notation calculator with 45 functions and selectable
accuracy of 8 or 16 digits. The main stack and registers
are continuously displayed whilst the menu is always
instantly accessible without disturbing any calculations
or register values. The cassette comes with both the
16K and 32K versions, the latter giving you the addi-
tional power of a programmable calculator. Comes
with a very comprehensive 15 page manual, which
includes instructions to load and modify the 32K pro-
grammable version to run in 16K. Whether for business
or pleasure, this package will prove invaluable, and turn
you ‘80 into a very powerful instrument.

GAMES
MICROPOLY (L2/16K) $8.95 + 60c p&p

Now you can play Monopoly on your micro. The old
favourite board game has moved into the electronic era.
This computer version displays the board on the screen,
obeys all the rules and, best of all, the banker does not
make mistakes with your change!

CONCENTRATION (L2/16K) $8.95 + 60c p&p
Another application of supergraphics. There are 28
“cards” displayed on the screen, face down. Players
take it in turn to turn them over with the object of
finding matching pairs. There are 40 different patterns
which are chosen at random, so the game is full of end-
less variety. This is of particular value in helping young
children to learn the art of concentrating and, at the
same time, to introduce them to the computer.

METEQOR AND TORPEDO ALLEY (L2/16K)

$10.95 + 60c p&p

Those who frequent games arcades will recognize these
two electronic games. In METEOR you must destroy
the enemy space ships before they see you. In its most
difficult mode, the odds are a thumping 238 to 1
against you being successful. In torpedo alley you must
sink the enemy ships without hitting your own supply
ship. Both games include sound effects and are remark-
ably accurate reproductions of the arcade games.
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AUSTRALIAN SOFTWARE (Cont)

GAMES
SHEEPDOG (L2/16K) $8.95 + 60c p&p

Ever wondered how a sheepdog manages to drive all
those awkward sheep into a pen? Well, here is your
chance to find out just how difficult it is and have a
lot of fun at the same time. You control the sheepdog,
the computer controls the sheep! As if that isn't
enough, look out for the dingoes lurking in the bush!

U BOAT $8.95 + 60c p&p
Real time simulation at its best! Comes with working
sonar-screen and periscope, a full rack of torpedoes,
plenty of targets, working fuel and battery meters,
helpful Mothership for high-seas reprovisioning and
even has emergency radio for that terrible moment
when the depth charges put your crew at risk. Requires
Level 11/16K.

SPACE INVADERS WITH SOUND $8.95 + 60c p&p
Much improved version of this arcade favourite with
redesigned laser and cannon blasts, high-speed cannon,
50 roving drone targets, 10 motherships and heaps of
fun for all. Level {l with 4K and 16K versions on this
cassette.

GOLF (L2/16K) $8.95 + 60c p&p
Pit your skills.of mini-go!f against the computer. Choose
the level of difficulty, the number of holes and whether
you want to play straight mini golf or crazy golf. Com-
plete with hazards, water traps, bunkers and trees.
Great fun for kids of all ages.

DOMINOES(L2/16K) $8.95 + 60c p&p
Pit your skill at dominoes against the computer, which
provides a tireless opponent. Another application of
supergraphics from the stable of Charlie Bartlett.
Dominoes are shown approximately life size in full
detail (except for colour!). The monitor screen is a
window which you can move from one end of the
string of dominoes to the other. Best of all, you don't
lose any pieces between games!

KID'S STUFF (formerly MMM-1) $8.95 + 60c p&p
Three games on one cassette from that master of TRS-
80 graphics, Charlie Bartlett. Includes INDY 500, an
exciting road race that gets faster and faster the longer
you play, SUBHUNT in which your warship blows up
unfortunate little submarines all over the place, and
KNIEVEL (as in motorcycle, ramp and buses).

LOWER CASE FOR YOUR TRS-86/SYSTEM 80
Kit only $49.00 plus $2.00 p&p
Give your TRS-80 or SYSTEM 80 a lower case display
with proper descenders and a block cursor (similar to
the TRS-80 Model {l1). Also includes symbols for the
four suits of cards. Includes full fitting instructions, all
necessary components and a special machine language
driver program to enable lower case in BASIC. The
modification is similar to the Tandy model and does
not work with Electric Pencil without further modifi-
cations.
These kits require disassembly of your computer and
some soldering. They should only be installed by
someone who has experience in soldering integrated
circuits, using a low power, properly earthed soldering
iron. If you do not have the necessary experience/
equipment, we will install the modification for you for
$20 plus freight in both directions. Make sure you
arrange the installation with us first, before despatch-
ing your computer, so that we can assure you of a
rapid turn-around. We are also arranging to have
installers in each State. See elsewhere in this issue for
their names and addresses.
PRICES

Cat No.
HD-020 Lower case mod kit for TRS-80

$49.00 plus $2.00 p&p
HD-021 Lower case mod kit for SYSTEM-80

$49.00 plus $2.00 p&p

OTHER PROGRAMS

INFINITE BASIC BY RACET (32K/1 DISK)

$49.95 +50¢c. p&p

Full matrix functions — 30 BASIC commands; 50 more
STRING functions as BASIC commands.

GSF/L2/48K $24.95 + 50c. p&p

18 machine language routines including RACET sorts.

BUSINESS ADDRESS AND INFORMATION SYSTEM
(48K/DISK) $24.95 + 50c. p&p
Allows you to store addresses and information about
businesses, edit them and print them out.

HISPED (L216, 32 or 48K) $29.95

This machine language program allows you to SAVE
and LOAD programs and data to tape at speeds up to
2000 band (4 times normal) using a standard cassette
recorder. A switch must be installed to remove the
XRX 11 loading board, if fitted.

EPSON MX-80 PRINTER

ONLY *$949 Inc. Cable for TRS-80 and p&p
{*Printer only — $940 inci. p&p)
The EPSON MX-80 printer is compact, quiet, has
features unheard of only 2-3 years ago in a printer at
any price and, above all, is ultra-reliable. All available
print modes may be selected under software control.
Features include:
— high quality 9x9 dot-matrix character formation
— 3 character densities
. 80 characters per line at 10 chars/inch
.132 characters per line at 16.5 chars/inch
. 40 characters per line at 5 chars/inch
— 2 line spacings
6 lines per inch 8 lines per inch
— 80 characters per second print speed
— bi-directional printing
— logical seeking of shortest path for printing
— lower case with descenders
— TRS-80 graphics characters built in
— standard Centronics printer port
The bi-directional printing coupled with the logical
seeking of the shortest print path (which means that
the print head will commence printing the next line
from the end which requires the least travel, thereby
minimising unutilised time) gives this printer a much
higher throughput rate than many other printers
quoting print speeds of 120 c.p.s. or even higher.

GREEN SCREEN SIMULATOR
$9.50 incl. p&p

The GREEN SCREEN SIMULATOR is made from a
deep green perspex, cut to fit your monitor. Itimproves
contrast and is much more restful to the eyes than the
normal grey and white image.

All editorial staff of MICRO-80 are now using GREEN
SCREEN SIMULATORS on their own monitors.

Please make sure to specify whether you have an old
(squarish) or new (rounded) style monitor when order-
ing. Not available for Dick Smith monitors.
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Line 1620 checks for a right subtree and traverses this in the same manner as for the Left subtree.

Line 1630 checks to see if the process is complete (stack empty). If not, line 1640 pops the
top of the stack, being the Root node of a subtree to be processed in the above manner.

Using the data in the structure in Figure 1 (B), the items could be written in linear fashion
under the inorder traversal principle as follows, using nested parentheses to show the Root/Subtrees
structure.

((23) 26 ( (33) 38) ) 42 ( 53 ( ( 58) 69 (69)))

From this it can be seen that 42 (main root) has no parenthesis (level zero) and has two groups
of items to its left and right (subtrees). In fact, the level of parenthesis nesting for any
given item in that 1list corresponds to its level in the tree in Figure 1 (B), where level zero
is the main root. Well, To and behold! The Tist as output using the INORDER traversal principle
gives us an ascending sorted list of the items that were built into the tree.

THE COMPLETE TREE SORT

The complete sort with driver, tree building and tree traversal modules follows:

2110 CLS:DEFINTA-Z: INPUT"SIZE OF LIST TO BE SORTED";LM
2120 IFLM<{1THENZ2110
2130 TRUE=-1:FALSE=0
2150 DIMT(LM,3),0L (LM ,5(LM/2)
2160 PRINT"LIST BEFORE SORT:"
2170 FORM=1TOLM
2180 T (M, 2)=RND{1000)
2190 PRINTT(M,2);
2200 NEXT:PRINT: INPUT"HIT ENTER TO START THE SORT";X
2210 PRINT" SORTING...":G0SUBZZ2&60
2220 PRINT"LIST AFTER SORT: *
2230 FORM=1TOLM: PRINTOL (M) 5 : NEXT
2240 END
2250 ° CONTROLLING ROUTINE
2260 IFLM=OFRINT" INVALID LIST SIZE":60T02290
2270 IFLM=10L(1)=T(1,2):60T02290
2280 GOSURZ2Z10: OSURZIEF0
2290 RETURN
2300 ° CREATION OF BINARY TREE
2310 FORI=2TOLM
2320 LINKED=FALSE:P=1
2330 IF LINKED THEN 2360
2740 IFT(IL2)<T(P,2)THEN IFT(F,1)=0THEN T(P,1)=I:LINKED=TRUE ELSE P=T(P,1) ELSE
IFT(P,3)=0THEN T(P,3)=I:LINKED=TRUE ELSE P=T(P,3)
2350 GOTD2330
2360 NEXT
2X70 RETURN
280 7 INORDER TRAVERSAL OF RINARY TREE
3790 P=1:5P=0:0P=0
2400 IFT(F,1)<{>0THENSP=5F+1:5(5P)=P:P=T (P, 1) :G0T02400
2410 OP=0P+1:0L (OP)=T(F,2)
2420 IFT(P,3)<>OTHENP=T (P, 3) :G0OT02400
2430 IFSP=0G0T024460
2440 P=5(5P) : SP=5P-1
2450 60702410
2460 RETURN

EFFICIENCY

The efficiency of the tree sort algorithm is of the order of N* (log N to BASE 2), similar to
the diminishing increment sort analyzed last month. However, this varies with the actual values
of the data. In cases where the data is such that a fairly balanced tree is built, then it
would be fairly efficient, maybe even more so than the diminishing increment sort. However,
if the tree is severely unbalanced (i.e. a greater proportion of Left subtrees than Right subtrees,
or vice versa, known as left or right-heavy), then the tree structure approaches that of a Tinked
linear 1list, since only one of the pointers in a node is being made use of most of the time.
When this 1is the case, then the efficiency degrades to that similar to the selection sort.
Such a case could occur if the data is already mainly presorted (ascending or descending).
If the data is fairly random, then the sorting efficiency will be quite high. Other tree sorting
algorithms exist which have different efficiency properties, one other known as the "heapsort".
However, none could be described as being of markedly greater efficiency,as their characteristics
depend largely on the data itself.
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TO SUMMARIZE

A fairly efficient sorting technique can be devised using a tree data structure. One such algorithm
builds a network of relationships between the data, without actual data movement itself, to
form a tree structure of the data. Then the tree is traversed using the INORDER principle,
to obtain the final sorted output as the nodes are being processed. A stack 1is required in
the traversal process unless the traversal is being performed recursively.

Next month, a sorting algorithm based on sorting "by exchange" that really is "quick" will be
presented.

- 0000000060 -

**** SOFTWARE SECTION®***

*&k&x%  ALTEN INVASION LII/16K - by J. Triffitt *xxix
This is a real time graphics game written in Level Two BASIC and consists of two parts.

In the first part, the aliens space craft attack from above. 1In the second part, the aliens
fight after five of their ships have landed.

For fast graphics POKE is used in preference to SET. To move the enemy there_is a'FOR;NEXT
loop used with the array function. This is sped up by replacing it with a variable if it is
used frequently, e.g. instead of -

FORI=1TO10:POKEG(I), 191:NEXTI
(The alternative) FORI=1T010:A=G(I):POKEA,191:NEXTI is used.

PEALIENS LANDED 0 HIGH SCORE 200 SCORE ©

FHIGH SCORE 200 EEESE

The enemy moves a random distance in a random direction before changing course, 1in the first
part of the game. To use keyboard controls the INKEY$ command is used. The wall around the
screen in both parts is used to avoid objects moving into a different part of the memory, since
objects will see the wall with the aid of PEEK and rebound off it. PEEK is also used to check
for the collision of objects with other objects. The direction in which an object moves is
determined by a variable which is added onto the value of the object's position each time it
is moved. To save the time waste of continually checking for every object on one particular
byte to see if something is there, the program checks first to see if it is an empty byte and
if not, then what 1is there since the majority of bytes will be empty. The tracking aliens

in the second part know if you are above or below them by using the equation where X is your
position and Y is theirs

A=INT(X/64)
B=INT(Y/64)

and then finding out whether A or B is the greater number. They know if you are to the right
or Teft of them by the equations, where X is your position and Y is theirs

A=INT(X/64)*64
B=INT(Y/64)*64

and then finding out whether A or B is the greater number.

- 0000000000 -
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*k%%k  WHEEL LOADER PRODUCTION LI/4K - by G.T. Lyon *¥*x%

This program is designed to calculate Wheel Loader Production in tons per hour (1 ton = 2000 1b.).
It can be used for all sizes of loaders in all types of conditions.

Input data is requested to cover all variables and the result is calculated in tons per hour.
The production which is based on average truck loading conditions in average digging material,
can be used by contractors for estimating job costs and for salesmen recommending average machine
capabilities.

The time to complete the job can be worked out and loader size and number can be used to establish
completion time for the job with a given number and size of machine.

Line 40 Requests the in bank weight per cu yd of the material.

i.e. Earth, Damp Loose = 2106 1bs.
Gravel, Dry = 2970 1bs.
Coal Bituminous = 1350 1bs.

Line 50 Requests in bank correction factor

i.e. Earth, Damp Loose = .85
Dry Gravel = .89
Coal Bituminous = .74

Line 60 Requests the heaped capacity (S.A.E. Rated capacity of the loader.
i.e. This is mid way between the struck capacity and the heaped.

Line 70 Requests the efficiency hour.
i.e. Usually use a 50 MT Hour. Other factors may reduce this to a 40 or 45 MT Hour.

Line 80 Requests Cycle time.
i.e. Favourable conditions = .30 MT
Average conditions .33 to .50 MT
Unfavourable conditions = 0.42 to 0.66 MT

Line 90 This is the formula, based on proving ground tests and field experience of many years.

Hon

- 0000000000 -

*kkk*x RESTORE (LINE NUMBER) LII/16K - by W. Eldridge *##*x
INTRODUCTION

Imagine, if you can, the problems of writing BASIC programs if you were denied the use of GOTO
or GOSUB statements or, machine language with no JUMP or CALL facility. Impossible?  Well,
similar restrictions are placed on us when it comes to reading DATA because we only have the
single RESTORE function available to us. This means that to read a particular piece of DATA
we have to restore the DATA POINTER to the start of the BASIC program and then read all intervening
DATA between the start of the program and the DATA we want. On some personal computers, the
HITACHI PEACH to name one, it is possible to include in the program a statement such as RESTORE
300. This then sets the DATA POINTER to look at line 300 when the program encounters a READ
statement. 1 am pleased to announce that this facility is now available on the TRS-80 by including
a 13 byte machine language program in your BASIC and using X=USR(LN).

EXPLANATION

1. The DATA POINTER is in reserved RAM at 40FF and 4100.

2. Every BASIC Tine starts and ends with 00, and this can be used as an originator, a separator
or a terminator.

3. ROM routine OA7F takes the value contained in brackets in the statement X=USR(0), converts
it to an integer and returns with the value in the HL register pair.

4. ROM routine 1B2C searches through a BASIC program to find a line number matching the value
in the DE register pair. When a match is found, the BC register pair contains the address
of the start of the line.

5. The DATA POINTER always points to an address that contains either 00H (the beginning or
end-of-line marker) or 2CH (which is the ASCII value for a comma used as a separator in
DATA Tlines).

6. The DATA POINTER normally points to 42E8H (which contains OOH) immediately after a RESTORE
has been executed, or the computer is in the COMMAND mode.

If we type NEW and insert the following line,
10 DATA12, 14, 16:READ A:READ B:STOP (ENTER)
then use a monitor, such as BMON, to examine memory we see the following:

40FF (E]) :LSB of DATA POINTER

4100 (42) :MSEB " "

A42E8 (00) :Line originator.

42E9 (01) :LSB of start address of the next line.

42EA (43) :MSB " etc.
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42ER (QR) :LSB of this line number in Hex.
42EC {00) :MSR " " etc.

42ED (88) :Hex compression code for DATA.
42EE {31) :ASCII code for 1 expressed in Hex.
42EF (32) :ASCII code for 2 expressed in Hex.
42F0 (2C) :ASCTI code for a (,).

42F 1 (31) sASCIT 1.

42F2 (34) : " 4,

42F= (ZC) :Comma.

42F4 (31) :ASCII 1.

42F5 (346) :ASCII 6.

42F 6 (3A) sColon (:). Statement separator.
42F7 (8R) :Hex compression code for READ.
42F8 (20) : Space.

42F9 (41) :ASCII code for A.

42FA (3A) :Colon (:2).

42FB (8B) :READ.

42FC (20) :Space.

42FD (42) :ASCII B.

42FE (ZA) :Colon (:z).

42FF (24) :ASCII code for STOP.

4300 (00) :Line separator.

4301 (0Q) :This is where the next line would begin if

there was one. See 42EA and 42E? at the start of this listing.

As all BASIC lines follow the above format, it is probab]y obvious by now that if we can find
where in memory the line that contains the DATA we need is located we can load the DATA POINTER
to start at this line when the program encounters a READ statement. This is the machine language
program that achieves it.

CD7FOA CALL OA7F : Take the variable LN from X=USR(LN), convert it to an integer
and return with it in the HL register pair.

EB EX DE,HL : Place LN in the DE register pair.

Ch2C1B CALL 1B2C < Search BASIC program for a line number matching LN and return
with the start address in the BC register pair.

0B DEC BC . Decrement BC to point to OOH at the beginning of Tline number
LN.

ED43FF40 LD{40FF),BC * Set DATA POINTER to read LN on encountering the next READ statement.

C9 RET. : Return to BASIC program.

IMPLEMENTATION

The accompanying BASIC program was written to test and demonstrate the effectiveness of the
above program. The information contained in the DATA lines 1is taken from the TELECOM AUSTRALIA
publication, "S T D Area Codes and Information For the Adelaide Telephone District 1979". The
information in this program contains every place name in SA/NT and Tasmania plus all place names
in N.S.W. commencing with the letter B. The letter B was chosen because it comprises the largest
single alphabetical entry in the book, (186 names) and, as this program is designed to search
only one alphabetical block at a time, it can be demonstrated that a place name, together with
its STD Area code and cost code letter can effectively be retrieved from 36 pages of entries
in under 5 seconds. To further test the program, the N.S.W. B entries have been sandwiched
between the Q and R entries for SA/NT.

The program functions as follows:

Lines 12 and 13 contain a small program to take the DATA contained in line 11 and transfer it
to the dummy REMARK line, line 10.

Line 14 then deletes 1lines 11 through 14 so that initialisation occurs only once. Note: At
this point the program can be CSAVED and line 10 will contain the machine language program.

Lines 30 through 80 contain the Tline numbers where the 26 letters of the 5 States are located.
This DATA is used in line 90 to initialise the 2 dimensional array AR(R,C).

Line 110 takes the ASCII value of the first letter of the place name and subtracts 65, to give
a value for R of 0-25 representing the letters A-Z. It also takes the ASCII value of the first
letter of the State and produces the following values for C. QLD=0..N.S.W.=1..SA/NT=2..TAS=3..
VIC=4.. W.A.=5.

Line 120 uses these values to get a value for LN from the array (AR(R,C)).

Line 130 passes this value to the machine language program via the POKE and X=USR(LN). The
DATA POINTER is then set as previously exp1a1ned
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Line 140 and 150 search the DATA commencing at the nominated line until a match is found for
the place name or the terminator ("9999") 1is encountered. If a match is found the details are
printed to the screen otherwise "NOT LISTED.." is printed.

Line 160 waits for a key to be pressed then prompts for another entry.

lines 30 through 80 is changed.
CONCLUSION

While this program may be rather simple, I feel that it opens up some interesting possibilities
for the rapid access to large quantities of DATA.  Several enhancements to the accompanying
BASIC program come to mind which may further increase the speed of operation. One of these
may be, on dnitialisation, to systematically go through the array and have each line number
searched for and replaced, in the array, by the memory address of that Tine. This would mean
then that the DATA POINTER could have that address POKEd into it via BASIC, (possibly not very
fast) or another small machine language program could be used with X=USR(AD) or similar. A
suitable program could be

CD7FOA CALL OA7F
22FF40 LD(40FF) ,HL
Co RET.

- 0000000000 -

**k%% SOLITAIRE PROGRAM PATCH LII/16K - by M. Warrington *¥x**

In regard to SOLITAIRE by T. Griffin, September 81 (issue 22). Imagine you have been playing
this game. Suppose ! just suppose you get it right. Could you do it again? With this minor
addition to the program you will be able to review all your moves and, hopefully, learn enough
to be able to win every time.

- 0000000000 -

*&k%x%%x | EMNISCATES LII/4K - by Ken Shillito **x**

This program is based on a gimmick, viz., how much could be done by a program just one Tline
long? What it does is to plot curves from the family of curves related to the lemniscate, given
any two numbers as parameters. You can experiment with any numbers and by all means, try ones
like, say, 1E6 or 1E-6 as well as more commonplace ones.

You will be surprised by the variety of effects. If you input 1,2 you get a true lemniscate.
A lemniscate is a sort of muddled up ellipse, and the curve was used by its inventor, Bernouilli
in the 18th century in a vain effort to measure the length of an ellipse. We have now progressed
to the stage of proving that impossible.

Here are some interesting number pairs to try for starters:

1,1 33,1 100,1 2,3 2,5 5,10 100,100 667,667 250,250
100,.1 1E-6,1E-6 5,7 - e [

And remember, that's just a sample.

- 000000000 -

*#xkk  PUNCTUATION LII/16K - by Ken Shillito **¥**

Here is a challenging game that requires quick reflexes and an ability to think ahead. Can
you get yourself promoted to the rank of circumflex? The best that I have managed so far is
a > a few times. My 10 year old son beats me at it! The exclamation marks have a limited ability
to penetrate the walls, so if ever you get "stuck" you can gauge your way through if you use
the / key carefully.

You are an asterisk which can move from side to side. Use the ¢ and > keys to move sideways.
Occasionally, fearsome # signs come towards you. If they hit you, or you hit the column wall,
you die horribly. You can zap #'s with !'s, which kill #'s on contact. To fire an ! press
/ - but only one ! can exist at a time. The page gets more tortuous and the #'s progressively
denser. Eventually, you will die. You will get a posthumous score for the #'s killed. If
you score well enough, you will re-incarnate as a < or even a > - and if you're a real



PAGE 26

MICRO-80

VOLUME 3 NO. 4 (MARCH 1982)

OIZ“OB8TOLO9AND 0%9

OZINTHL. o< >$YJI (SATANI=%Y 027

82T T (D) O-9XI0HIBZT “T+ (1) O-9XIHDD IBZT * (13 0-9XTi0d 019

NHMNLIY :0=469NIHLT=6

941 2HZ " T-IXTADL IFZ “T+X DL ISZ *OXTI0L 2 (IIY=9X S (D) D+ (HY=(I)¥ 009
OCENIHIBZ 1< (SX)X33d4I 068
O=(IZT10=(DTINFHL(D I=(DEIHI I+ (D EI= (D 1O+ (1) Y=0X 008G
£=(I)9 0.5

0BC0LD9:E-=(1)8 095

0BS0L0O9:1/9-=(I)9 05G

0860109 19-=(1)9 OvS

08C0LD9:19=(1}9 0%

0800L08:/9=(139 0ZS

0/5°09S 058G *OpS ‘086 *O8S “0ZC *OZCOL09MND & (2) ANY=Y OIC
CE(DI=(D T I=(IET(Z)ANE=(I) T GOs

OSINIHLO=(I)d4I 06t

OBGNIHLI=(I}Z14I :S0OLT=IH04 08¢

OLZZOLOD:096=H O/

04690109 :3=P20=(1) ¥ 30=ZONIFHLI=234I 0%

821 “ T+YII0L BT “ T-UT0J :18Z T ‘Y04 0%

nLx
INIOZOLT=NHOHA:SHT “T-UI0L EFT “ T+YTHDL IBZ T “UTA0L S NLXIAN 10Z0L T=NNOL ¢
ZET T I+YTHOL I9ET FI-UTHDA 291 T U0 (NLXIN 10Z0L I=NUOL 204 1 YN0 Ot
8ZI I+ (YD 82T “T- (1) YTI0L:8ZT “ (1) YIH0d OTh

YZET- (D O+ (D YTADL 19 Z " T+ (1) O+ (IIYTHOL IGZ S (I 9+ (I} UTO0d OZF
OBPISTIOSONIHIS>IAHI OTY

(I)9-0=(1)938T1ITF=( 1) ONIHLLF=( (1) D) SEY4I OOV
OBPASTIIOSINTHIC > IST 9= (D ONFHLIF=({D) D SAVLAI : T=(1) T 06T
OLLNFHLTZT=(SX) 3FId4I 0B%

OZYNIHLY=CSXHI QL%

(I)9+(1)Y=8X 09%

0B890109:82T “T+ (1

YI-{DYIHOL I8ZT “I- (DD B- (I YD IBZT * (19— (D) YTHOL 2EX=(IIV :9Z F 14+CX
0L 2pZ F T-SXIN0L 157 “SXTHOINTHLBY T=(SX) HITJ4I 20=(I) £T120=(1)Z] OCET
0Br0109:0=Z 20=1D 82T * 1D3IM0HISTI0OLINTHISZ = (#F-123 HIIJST ObT
0890109 O£E

LALX3N 0Z%

821 v9+1030d O1%

Bb 1 SID30L :¥9-10=10 00%

OPZNIHLBZ T< (FF-1D) AFALLI :S0LT=2AH0d 062

BtT 1004 19— 13=T1D3ISTIOLINIHICSZ= ($9-TD) ATILHI 2Y=1D:C=7 0BZ
ObP0L09:8ZT ‘Z2-YIHOL 1P T

“1+9TH04EZST “T-UTH0L 18T *e~vIA04 I8 T *v—YTA0L 1 16T “UTH0d 5+Y=Y OLZ
0B8¥0109 :0=ANIHLIA6T=(Z+V} HI3d4I 09T

OFv0L09 8T T ‘Z+YII0d 169

TPT+UTA0L 2Z0T “1-TAH04 18T T “S+UTAN0L 18T T “p+UTHOL 1 T6T *UTHOL 18 -Y=U 0OGZ
080108 20=ANTFHLIAT=(Z-U) ANITJ4] ObZ

ob9 0109 02

821 “Z+UAN0L YT

“T+YTH0L 2ECT FT-UT04:18Z1 ‘S +UIAN04 82T S p+UTA0DL 2 16T ‘Y04 i5-Y=Y OZZ
OPZNIHIBZ 1< (Z-Y) 33441 o1&

Oov9 0109 002

821 ‘Z-YI0d:v91

FT+YTH0L 10T T-YIHOL 1821 FE-UTIH0d I8Z T T h—UTH0d 2 16T “UTHOL IS+0=Y 061
OPZNIHLIBZ 1< (Z+Y) ¥IA3d44I 081

GHF0L0TI GLT

OIZ *08T0LO9AND OFT

ObP0L09 20=ANIHL.. / n=$Yd4I 0OST

OBZNIHLO=ZANY ., W.=$U41 Ob1

O8T10L09: T=ANTHL. " =$Y4T OTT

OTZO0I09:T=ANIHL «*.=%¢ 41 OZT

080109 O1T

0=Z 00T

) i

T-UT04 09T “T+UTIDL 2 16T “UT0L4 1 I LXIN O IBANSOO :00PaANS00 : T=69 187 T ([
—PM+ (1) I+BBYST= (DY I=(1)F:0=(I1)920=(I)AISOLT=IHOH 09, 0S/ “O¥Z *0O
££°0ZLANS09YAND * T+¥0=t03STI06L0L09 1 0=XXNIHLT=XXJI IS *ZSEININd 06
. igHE

«3H0IS HOIH. *SZCINING I IG=(S) 41Z0= () 4208=(S) 4 12=(T) 43T T=(T)1 42 5.3
HOIS. “LYCININGE 48, J3ANYT SNII Y. “ZCININL 19829 T=Y10=7 10=A 10=4 08
O=HIHIXANTELT *ZF+UTADL I 16T ° 1

U0 S T6T “EF+HTAOL S 16T “HINDL :$FdILSFEZF TOLOFEC T=HHOS T HIXIN TLT °Y
A0 :CBYSTOLPEYST=HHO4 SHIXANITET “HIH0L S£B8S9T0LOZEF I=4 HO4:5T10 OL
OL3ASTI0OLZNIHL W

Ae=(T $Z)$L4T3 14T 2$ZANANI 2 o SNOILINMISNI LNUYM MOA D0, “OV9ELININL 09
na=HP IHIXIANIMIXINSZIXIN 6P “Z+OSSCININA ¥ TOLT=ZH04 02

X a=$YIASTT0 X v =$UNIHLZ=M4T OV

OS0109 2, +,,=$YNIHL

I=MdAI 2£01 T=MHO4 :SOLT=HY0d : . NODISUANI NIIW. *L9P@INIHLISTIIIC=NX OF
26998 (60) “Hd

&£009 UM HIYM3d SANYTIAEN “15 SNL4071 oZ
11144181 NYHLYUNOLD

W3y o2
W3d o1

»xxxx3191/2T NOISYANI NITTY wxxxx

NIJTIOS NOILYNILONAC,, 40 MAIA

LUV L

LLLAIALERY BRRLAIEELLE JENRRRRRNRRNNRINIVAE]

INRRRRRERVRIEE # JESRNRRNERESRRRNRRTES NN
LML JERRSNRNRRSIRRREN RS TAUNL
JRUERRE IRRRRREERRRARRNANAARNNNA NI
JEBREEEN] H INENRRR RN RNRRARARRNR RN NONANAS
LI IRRRRERRSENRNRRNEUSERNRIN]
LLLLALLEEE JERRNERURRENENNNNUNNERNSNANEIN
JEIRR NN RN A § LIRRRELEINL A RAELELELLIL]

1L JALELELLELD
AL LA

[ESS R TEENRNNIENY §
IR SRENUEESAN] i
JARTRTRREENTN
LLELEL #

IRRRRSRE AN ]

LULLELLRELL A LA RL)
FURRRERNERNTRRENIRTNENIRENET
LILIAELLE L R R L
INANEREINAY!
JERRNEAY
JEERERIANEEY
ISR ERRRRRRNRNRRNANRS RN AN NNy




PAGE 27

MICRO-80

VOLUME 3 NO. 4 (MARCH 1982)

OvS TANSOONIHLI=LH4I OS5I
OLG6ENSOONTIHL . o< >$ULSL T$ATANI=%Y OVLT

B8GT “T-NIHOLELT

FLANTHOd ETE T SNIM0dIN= (1) Y 82T T+WIHN0d :BT T *WIH0d 82T “ T-WIH0d O:b 1
OOSTNIHLEZ I< > (N) ATIHAI S (DIN+ (1) Y=N OZ¥T

09/ TANS09: T=(1)HF¥F=(1)FIIBZT+W=4:8Y T “ (1) A0

dEIr9+i= (1) ANTHLBZ I= (bF+W) AITJANY T6T=( (1} Z—W) AFIJANYO=(I)HJI OI¥1
OL6T 087 TOLDD (1)END O0OFT

09/14NS09: (D 3+ (1) A=dNIHLT=(D HAI = (1) U=k 06Z1

OT0LTI=IHO4 0821

NMNLIY OLET

8Z1‘0-93:A0d 2y ‘93:0d 09ET

O/CINIHLBZT< > (9) 433441 OSET

0+9=9 ObTT

Z¥ *93H04IS1I0BS INTHIBZ 1< > (9) A3Id4I OEET

1=031+X=9 0Z£1

0/0Z0L09:69T ‘ T+XIA0L FOST “XIM0

40P I-XTH0d :BZT *CO—XTA0L 2B T “¥F—XTA0d 1 BZ T “£9-XIH0d s ¥F+X=X OILT
N¥NLIH0=0W O0LI

OIS INSHLBY T=(#9+X) HIAJHOEY 1= (¥yF+X) HI3d4I 0627

NY13Y 0821

&FT S T+XTA0 20 T “XTHO

dI0ST FT-XIN0d IBZT *S9—XTA0L 18T T *vT— X0 182 T “£9- X0 2P+ X=X 0LZT
O6Z INTHIBZ T< > (§F+X) »IIL4T 0921

¥?=1 0GZT

0L0Z0L09369T “ T+XTAUOL 0P T X0

41081 F I—XTH0d :BZ T *S9+XIA0d 1821 v+ XD :8Z T “£EF+XA0L 1#F-X=X 0OPZ1
NMNL3Y 20=0KW 02T

OPZINIHLEY 1= (+F—X) AFIJHOEY T=(pF-X) ATA44T 021

NMNL3Y 0127

69T *T+XTAOL 2OF T “XIH0

4101 FT-XTH04 IBZ T *S9+XTA04 8T T “bF+XTA0 82T ‘£9+XI0d 1 v7-X=X 0021
OZZINIHIBZI< > (¥F—X) HIAJ4I 0611

v9—-=1 0811

0/Z0Z0L09:0ST * T- X0 10V T *

XIADD 69T * T+XTA0D 8T T *Z+XIA0H BT T “ £+ X0 18T T "+ X0 *5-X=X OLIT
NHMNLIY0=0W 09171

OLTINIHLTY I=(5—X) AT34HD8Y T=(£-X)MHI344I OST1

NMNL3Y O TT

LT FT+XTAN0LIOVT ¢

XIHAOL 20ST ¢ T-XTADD 2821 ‘Z+XTA0L BT T *L+XTA0d 18T T ‘v +XIAH0d 18—X=X OLIT
OSTINIHIBZ 1< > (£~-X)#33dd4I 0211

=1 OITT

OL0ZOLOD 16T fT+XTHDLEOVT®

XTADD 205 T * T—XTN0d 1BZ 1 FZ—XIADJ :8Z T *£—XTA0D 282 T ‘¥—XIH0d :£+X=X 00T1
NMN13Y:0=0W 0601

00T INTHLEY T=(£+X) MIAJHOBY I=(£+X) HIA44I 080T

NHMN13H 0L0T

LFT S T+XTA0L 0T *

XIAODL10ST * T-XTH0d 38T T *Z—XTH0d 8Z T *£-XTH0d :8Z T *#— XD :£+X=X 00T
OBOINIHLIBZ 1< > (£+X) HIAJL4I 05071

=1 0pOT

NMNL3Y 00T

0ZS 10109 I=CNIHLO=CANY . W=$Pd] OZ0T

NYNLIY 20=0WNIHL ./ w=%0d1 0107
NHMNLIY 2 C=0WNIHL . E..=$UdI 0001

ijhmmn¢n022mIP:m:Hw¢uH 066
NYMNLIY :Z=0WNIHL. " =$Yd]I 0B
NUNL3Y 2 T=0WNIHL. " w=%Udl 00L&

0BST101089 096
6FT S T+XTIN0L 0P T “XII0L 20GT “ T-XTH0d 056

9GZ=(01) ZI9GZ=(&L) L ZLT=(B)
ZiZOT=(L)ZBZI=(D)Z:BZT=(S) 2 F=(P) ZH9=(YZHF=(2IZ:¥F=(D) 1 O¥b
O=0MW :0=W 10=W1L :Z=N1 20=N0=H:0="110=0:4LX3N 0=é

LXIANITOT f1+HTN0d (201 T="1H04 2043185 2vS10
1/9CCT=NHN04:8Z1XINIC=(BZ)N0TOLT=BZH04:¥F-=1 1 TFTPT=X:6=D20=N 026
ILX3N:Z=(I)H:0TOLT=IH0 : T=NXNIHLO=NXAI : I-NX=NX 01&

igH £, 34008 HOIH. ‘06

HCINTIHAL S, IHOIS. *096€ INI¥HIILXANIO=(D)E:0=(I)B0=(D)HI20=(I) 3
O=(IIHIBET *T- (DI YIADLITLT * T+ (DU 22T “ (1) UIA0L OTOLT=IHOd 006
O=0W:0=L1

CLXINZTOHT “SO+PTIIDD 16T 2O+ 0TH0L I TLT  T+LDIDD S 16T “LIADD S FdTLSFSETT
01099CT=HO4CLXIANSTET F0P6+DTIN0L I6LT ‘CANOL SEZHYETOLOFEGT=LHOS 068
HVFSTI=(0TIVITHEISTI=(6)Y IPLEET=(BIVIT/OET= (L)Y 92651
=(9)PI00CCI=(S)YIIBPSI=($)YI99VCI=(LIVISHPSI=(2IVLIPSTI=(1)Y 088
NAXINIBI-L=0 t6+H=H 1T+ T=T1301XINHLXAN 16T ‘93

SN0d $D+Y0LY=880 : L dI LS T+H-P PSS TOL THH+0LPS T=UH0- 1 vOL T=NY0J :G=0 : v 5=
20=d 10=0320=X :0=A 10=Z 30=M 10=W 10=1 20=0:0=H20=1 20=d :0=H :0="110=¢ 0.8
L1IXINBZT F 10 S T-dILS0F9ESTOL

£8591=1404%, i HLYY3 3AUS 0L SNIIW ONIQYANI 3HL LH9Id MON 1SN
W NOA-GIANYT IAYH L4940TIYHS FHL,. INIMD:STI EMLIXINZ00S0LT=MH0d 098
NMNLIYI9=(1) T 088

NHNL3Y:L9=(1)D 0P8

NNMLAY E-=(1)9 OB

NEMLIY:E=(I)8 OZB

0GB fOra ‘088 ‘OZB0L09NND & (1) ANY=HI0=(D) £1:S=(I) 1:1=(1)Z71 018
08Y0L09:ILX3IN 008

018 dns

09:19Z T+ (IDVYIN0LIvZ “T— (1) UTI0L GZ (DI YVIA0L IBZ T (T4 + (1) J+BBYST=
(HYIT=(D F:0=(I)ANTHLTI=(I)A4I :G0LT=I HOL:BZTI ‘1IIH0L:0=Z:0=A 0&LL
0Z9351F06NIHLO= () SANYO= (¥) HANYO= (£) ANYO=(Z) HANYO= (T} 941 08
O9BNIHIG =44T 20=(D) T TI=(I) A TI=XX:0=(I)9*

§JGTRININDE T+4=4:8ZT * T (DD UTAHOLIBZT T+ (DD YDIOL 21821 * (1) YAHDd 0LL
NYNLIH: T=td :0S=ZS GG I=FZ 10V I=0Z :/91=¥Z 0L

NYNLIN 200Z=ZS v/ 1=9Z t6L1=CZ/08T=bZ OGL
NHNLIHI0CI=ZGTLTI=9Z 0V I=0Z : IGTI=bZ OVv/
NHNLIN00T=ZS 0 T=0Z 20 I=0Z :991=FZ O%L

NHNLIY 10G=ZS S0 1=9Z :0¥ 1=0Z :/FI=vZ OCTL

NMML3Y OTL

I1X3aN 00L

08%35TACLNIHLO=(5)

HANYO= (¥ GANYO= () HANYO= (Z) SANYO=( 1) 341 2 E5 ‘ZQEINIUL :0=Z :0=10 069
0¥ v3s

TIOSHOLOD 8T * TOIOANIHLI > TI4I 2 1=20: (12 U=Y :Y=0320= (1) g :25+5=5 0BY?
00£38130=(I) Z120=(I)£T120=(I) INFHL (1) Y=pF-TDI4I :G0LT=1H04 OL7
08v0108 099

I1LX3IN 059

O6ZNIHLE=Z4I OvF



PAGE 28

MICRO-80

VOLUME 3 NO. 4 (MARCH 1982)

OZZZNIHLBZ T >

(S9+0) XIAJHOT6T= (SP+d) MIAALHOBZ T > (£9+0) HIATJHOT6T= (£F+3) HTIJHOLLT=(
£9-8) AFIJHOT6T=(£9-89) ¥IFJHDEL T=(E9—) HTIJHOT6 1= (S9-) 3IIJ4I 00ZZ
SP+X= L+ X=D:T+X=H:1-X=U 8871 ‘SP+XI30d 1887 ‘£9+X3I

Od ISt T T+XTA0 IS T T-XI0 18T “pI+XIA0L 82T X TH0L 2821 “OI0d 061E
OBIZOLO9:8ZT *#F-20L 20

L1 "03A0d 2 ¥9+0=035T1I06 TZNIHIBZ T > (¥ F+D) ATIINOTET= (#9+2) HI34LIT 0812
821 ‘vP-03M04:8Z1 ‘ T-23X04 02T *IIA0L :ILXIANO
TOLT=3H0H4:¥P+0=0pT1 "£F+0I0L 82T “Z-00H 82T *T-II0L S v 1 030423
IX3IN:OTOLT=3H0435TI06TZNIHLBZ T > (£9+D) MIILHOT6T=(£F+D) HII44I 0L1Z
9L OFN0L LT “1-03

HAOHEFLT *Z-0FA0L 2 3AXIAN0TOL T=3HDAISTIICH IZNIHL IS T=(Z-D) T34 09IZ
PrTOII0LLET “ T-0TM0d 1 ILXAN 0 TOL T=3H04ISTIOL TENTHLT
6T=(T-DMIAALAT 10LT * DI04 2 FLXIANOTOLT=3H04 2Z-X=3 1871 *T-X3Ix0d 0OSIZ
O6TZNIHLBZ I > (FZT+X) HIAIIHOT6T=(FZT+X) MIILHI 2611 *£9+XTADd OV IZ
OLT*ZELT 0T 62T ‘95T ‘T WIVA 012

1) & ¥4

IASTIOTIZ0109 : JHOLSIHUNIHLOT T=941 2821 *£9+U0L 9 *UTH0d :59-Y=Y OZIZ
o 1Z0L0

9:821 "YIN0LISTIHAYIEUNTHLEZ T4 » (£9-9) ATIJANY IS T< > (£9-Y) 5I344I 0112
/ST P IHXTIN0L 99T “ T-XTH04 2881 *XTAH0d 0012

821 "YIADL I T+X=0 10LT " T+XTHOL 82T *XIA0L 22T T+ XTA0L 2091 XIH0d 0OLOT
HIXANIGET “T-XTH0d 29T *T+XTA0L 82T * XTI
OdiNLXANIOTOLT=NHOS:ZET *T+XIN0LFET *T-XIA0L I9F T *XTAHOL S NLXINIOTOLT
=NYUOA 0V T “XTH0:8ZT * T-XIHDL 1821 “ T+XTH0L 2B T *XIH0J C0LT=ME04 0BOZ
O=WI8ZT “‘CF+XIAMN0d ¢

BT "9+ XA0L 82T “LF+XTADL BT T * T+ XTH0L BT T “T-XIOL :BZ T XD 0L0Z
OYY10109 0902

821 *T+Z1+WII0L4 282

T Z1+WIN0LEBET “T-ZL+HWIANOD LT “ T~ WIN0L 28ST “ T+WIA0L 15b T “WIH0d 080T
0L0Z0L09:8ZT *T+Z1+WIi0d 182

T Z1+WMII0L 8T T *T-ZA+WINOL LT T—WIN0L 28ST * T+WI04 ISP T *WIHN0d ObOZ
OZBTOL09 W= (1) Y 2 ZL+W=WNIHLOY I< > (W) ATFId4I 0502
ObYI0L09:0ZFTANS0D :8Z T “ [+ Z L+WIMN0H 8T T * Z1+WIAN04 82T “1-Z 1+
W3AN04:TLT “T-WIN0D 38T * T+WIN0L 220 T “WAN0d : I=ANIHLZ b= (W) MITJLT OT0Z
OYFI0L09: 7 1+W= (1) YNIHLIBF I= (W) 4I3d4I 010Z

OPP 101098 Z1+W= (1) YNIHLEY T= (W) HF3d4I 000Z

OSOZNIHLBZ T= (W) MFId4I 06461

. C+Z1=Z1tM=(1) Y iT—=H

ASNIE-Z1=71 SW= (1) Y T +W=WNIHLEFE (PP /X INI-X>¥F% (F9/W) INI-W4I 0861
W= (D)W epT

~W=W g F=213513F—=Z L W= (1) ¥ St P+W=WNTHL (¥ P/ X) INI > (bD/) INIHI OLAT
Ov¥IDLOS 0961

OvvT0L09:8ZT “29- W0 IBZ T *SF—WIHOL BT “b9-—WINOL T/ T S T-W3

HAOLBST * T+WIHOD ST T “WINM0d Th= (1) ¥ 2o P+ W=HNIHLBZ T= (4 F+W) ¥IId4] 0CaT
OrFT0L09I8ZT “S+WIADQ 28T T “*C+WIHOL 28T T “p+WIANOL S SLT S T

WIAD 28T “T+HWIHDL 12 T “WIN0C t W= (1) ¥ S~ W=WNIHIBZ T= (T~ HIId4T 06T
OvvI0LDS Of61

OrP 101092821 “E9-WI04 82T *¥F—WIADL 1821 "S- WIHNOL 22T T-W3

ADL EBST “ T+HWIN0L 30 T “WIH0C 2= (1) Y b F+W=WNIHLBZ T= ($F+W) HIILAT OZ6T
OrPI0L09 8T “2—WIANOL 182 T "r—WIH0L 18T ‘£ WDIDL 85T * T+

WIAHDL T EP T “WAM0A 24T “ T-WII0d S W= (1) ¥ S E+W=WNGHIBZ IT= (S+W) HITd4T 0161
OVSTNIHLYF-<Z14T O06T

OvyI0L09 0681

OrPTI0LOD9 IB8Z T ‘ST+WIN0L 82T *vI+WIHN0L IBZ T *£9+NITADL STL T *T-W3

ADL EBST * T+WIAHOL IS T “WI0L TH= (1) ¥V b —W=WNIHLEZ T= (yF—W) HIIJHT 0881
ObFT0L09:BZT “Z-WINDL 82T *S—WIN0d 18T T “v—WIADLSSLT ST~

WIA0L 28ET “ T+WII0D 22 T *WIM0d SW= (1) ¥ S +W=WUNIHLIBZ T= (T+W) #3441 0781
OvrI0L09 0981

oYY 10109 :8Z7T *SP+WIN0L BZ T *vF+WIA0L IBZ T *SP+WIAN0L IS4 T “ T—W3

AOEBST “ T+WINOD IS H T “WII0G 3= (1) ¥ v F—W=WNIHLEZ I= ($F—W) ¥33d4I 0SBT
OvP 10109821 *S+WIHN0L 1821 *C+WIA0D S BZT *p+WIN0d 2T/ T “ T~

W0 288 T “ T+HTH0L 200 T “WAN0d W= (1) ¥ IS —W=WNIHLIBZ I = (Z—W) AI3d4I O¥8T
OLBINIHLYI>Z14I 081

O0&TINIHLO>Z14I 0Z81

NYNLIIY:d=(I1) 8T * (1) d3-43:0d 0181

81 °43M0d 0081

OL0ZDLO9BZT “ (1) HI—HT0d I8 T *4TA0d s 4= (1) OLLT

NHNLIME0=(I) 5 20=(ID>HIBZT * (1) 3—4FA0INIHLOY 1< > (4) HI344T OBLT
O0BT0L09 :0=0:0=LNIHLZY= () HATFF44I OLLT

OOBINIHLBZ T=(d4) 33FI44I OFLT

NHMLIH: E5“COLEININD I0= 0OS/1

o=d OvL1

O=KWL2T=N1:0=NANIHLB=NA4I OTLT

00109 3:0=92:0=XX :0=NANIFHLOT=NA4I OTLI

L1TLIX3IN OTLT

I+NA=NANIHLT= (LM 947 :0T0LT=10804 0OLT
0-0=(AYHIEBFT “TIA0L :I= (A AT T=(ADIH 0491

82T ° (M) HIIOINIHLTI=(AYHAI 0B91

8Z1°T—-33H04 81 *1+33:04 1821 “ITI04 0491

HIX3AN 0991

OFT *T-33:A0d :8ZT “I0L 09T * T-IAOL S b b T IO 182

TET+3IA0L 20T “AIOL o v T * T+ITH0L 209 T *T+ITU0L 29T T S T+IIOL 205 T * T+33H
0dEI8ZT *IIN0L6ZT *T+IIN0L 0S8 T *IIN0L 8T T “ T-FT0L 162 T “ITHOL 08T “ 1-33
ADH 62T “T-IIA0L2ZET “ T30 2821 *IF0L : 95T *T-IIA0L 28T “ITIi0d 0891
8T "IATADL 19T *ITH04 OVIT

BZ1*1-3IA0d 2L T “IIA0L 19LT “ 1-IJH0L 1ZE T * T-TAIN0D 262 T “T-II0d

OLT T304 82T *IATADL 62T “IAT04 282 T * T+3TA04 08T * A0S 162 T * [+3Ti0d
IOST “T+3I0L 92T FT+IT0L 109 T FT+ITI0L 82T *ITN0L S b T S 1+3TH04 09T £33
AOd ST “IA]/I0LBZT *T-I]U0L 09T “ T-IIA0L v P T * T-IIA0L SPOLT=HHOH 0OSTT
8Z1°1-3II0 82T “T+3TH0d *

8ZT “IP0L208+8=5:T=(A)F10=(A) Z1:0=0:8ZT ‘OA0L 10=(A) Y : (A) Y= 0ZTI
ALX3AN 0191

OZFTNIHL (A)YU=841 0091

OTOLT=AHO4 0&GT

NYMNLIY 0= :0=03STICLS TNIHLT ¥ T= (D) ¥II441 OBGIT

821 °0-93:04 0/GT

08v 10109 0951

(I)N-0=(I)N 0551

OLOZNIHLOY T=(N) 433441 OtS1

OBV I0L0D OZST

E=(I+DNE—=(D)NIASTIIE—=(T-DI N = (D) NNIHLT-= (I N4 0ZZ1
OPSINIHLIEZE T< > (N) 233441 O1IST

Z=(DENIHINX=(DBAI 2 I+{I>D=(1)D 00T

08£10L09 061

ILX3N 081

OSZI 0811 “OTTT "OpO TENSOT0WND :0=WINTHINL=WL4T : T+Hl=WL O/bT
OLEANSDONIHL, o< >$YAI 1SATANI=$Y OFPb 1T



PAGE 29

MICRO-80

VOLUME 3 NO. 4 (MARCH 1982)

010109:0=92:0=pd0=XX 10=8 08.Z

=GHNIHLSH{SAI 0442

09.2357130

||||| 1IH 1YY1S OL. “006CLINIMA 0942

S/1°/8SGTIN0L eV T “98

COITHOJ IBCT ‘CECCTIN0L 1691 *EZ6FSTANDL 20V T  169STIN0L 10GT F0695 104 18

Ol ZpooTIIA04 ST *TPSCT N0 ST “OPSOTIN0L IV LT *ZBIFTIN0L6LT F 181913

MOd/CT *OBIFTIADL ICCT *Z6BSTIN0L IOV T “168STINDL 2 LFT 068G TINOL OSLZ

1

XN E wfe “T+CECEININA TP TOLT=IM042 £ ,NOISUANI NIIW. "ZLVCININD OVLZ
ILX3ANECT

704 ITADLITCT S T+IDIOLEECT f O+ IO 1£ET “ ITN0d 2 ¥F7dILS0F6+0FECTOLOPE

CI=IMO4:ILXINITCT “O0P6+I N0 *£ST * ITN0D 2 EZPSTOLOFEST=IHOA:ETID 02LE

0Z£Z010935130L0109N

THLwn< >SHAT PSATINI=$H = £, <ATH ANV HSNd 1MULS 01>, ‘0968 LNIMd OZLZ

(BST) $HHILNING f £ (£¥T) SHHILNING

||||||||||||| NOA ONIMOUML.INIHdZINIMY OTLE

(SLT) $HHIINING ® £ (P T) $HH

|||||| SIAYIINNYE ONIANUND. INIHd 0042

SERERRRERERE,LINIMA 0492

#SNIITW IHL.INIMG 0892

INIMdEININd 0492

b 1O0HS OL.INI¥d 0992

wé, ———— ONIADW d4O1S 0L.1NINd 0892

b mm———— NMOOQ 3JAOW OL.LININd OV9Z

W ——————— 4N 3A0W OL.INIMd 0292

Wl ———— 1HOTY JADW OLl.INIMd 0292

P 1437 3A0W OL.INIMd 0192
WXXXXXXXXXXXX X INIMd 0092

«SI0MINDD M¥NOALLNINDISID 0662

085235 TI06SZNIH

Lo a<>SHAT SSATINI=$H £, <ATM ANY HSNd INNILNOD 0L>. ‘096CLNINL OBSZ

« °NMDd LOHS 39 1ONNYD S137Ng HI3HL 0STW NOA LY LHIIVHLIS

13TING 1SY1 Y L00DHS ATINUIA3IWWI T1IM L1 NIITW AW3INIG NUADMLISIA NO

A H3IAINIHM——— i i | CINYYMIE "SIAYIINYYE SIIW3INT IHL ANIH3E aNg NO

1193810 ANY NI JAOM®100HS OL ALITIAY 3IHL 3AVH NOA wINIMd 0482
w"SINIOd ALdId HLMOM 39 11IM

TIId NOA NIITY AHIAI“IJYHS JONYHD TIIM A3HL 3ISNUI3F ‘NDA U31dY 39
ATHL 1UHL MONH T1IM NOA“NMOO NDA »0UdL dNY S3AUlIdyvda HI3H

LLZZNIHL wAw=$H-4I tSATINI=5M 2 £,

DE(T/T) SHHDLNIMG: £,

OININAE E(BST) SHHIINIMA &,

1 aONIH3IF WOHd 1N0 3IA0W ATWNLNIAT T1IM SNIITW 3HL «INI™Hd 0962
« "HINDOS N

DA >09HL T1IM 3DHD4 ANNOHS LX3IN 3HL ANY SNOYAUNDS 340W Ad J3av
ANI 3F TIIM NDA 30404 ANNDYO 3HL ADHLIS3A NOA 3INO «INIHd OGGZ
W "IAOHIS3A 3d T1IM NOASWIHL 40 3NO OLNI N NOA Y0 s13

JNd HI3HL d40 3IND A9 LIH 3MY NOA J1I°NOA LY 9NILOOHS 3qUoIyy

yd ¥ GNIH3A SOHUYMOL GNY SAHUMIduUd 3JA0KW T1IM SN3ITW
Y NIL SNIVLINDOD 3I0U4 T11IM NOA 30404 ANNOHS 3HL

IS3IHL "SN3IT
«INIM4 28T O¥S2

0£SZ3STIOPSZNIH
Lun<>SH4T SSATANI=$N: 5, <ATH ANY HSMNd 3NNILNOD Ol>. ‘096CINIMD O£GZ
w00Z WwINIMAE S (FLT
YEHHOLINING: £ (64T) SHHILNIMG 2 § (ZST) $HHIINIYG: E0 W INIMDIINIHd OZGZ
wOGT wINIHdZE(TLT
YEMHILINIMA® £ (O T) $HHILNINA : § (TST)Y $HHOINIM 2§, W INIMASLNINd OIGZ
Q0T wAINIMd®E(ECT

YSHHOLNING: E (OPT) $HHILNIHA: £ (99T) $MHIINING: . L ANINJIINIML 0052

w05 n NI

25(CET) SHHDLININGS £ (O T) $MHIINING: £ (LTI $HHOININL S W INI¥d 061
« JHOOS HITHHUI .. INTHd 08bD
WRREEKRRRRRRRRRRRRERRRRRARXRERRKRKRKERK, INTH] OLYE

«30Y4 AUW NOA SHIIYYHUYD 40 ST13A0W 3HL.INIYD O09vd

INI¥d O0SyZ

IHOI3H INIHILIIA ¥ 1Y 18UIS TIIM ANY 3H0DS INY3IHAIA Y HLY0
M 3g 1IM 1300W M3N 3HL"HITHNYUD 40 T13A0W LN3IY344Id v 40 dn 3
auw 38 TIIM LI NOMAYNOS M3N U 30Ud NDA IWIL AHIAT.ININISTD Ovve
0P 23S0V PZNTH

Lun<>SHAT SSATDINI=$4 2 £,<ATH ANU HSNd INNILNOD OL>. “OF6CLINIMA OZvZ
né ————— ONIADOW d015 OL.iNI¥d OZvZ

wd  —————— 100HS OL.INIHd OT¥Z

nl 1HIIY 3A0W OLl.iNIMd O0OVZ

n» e 1437 3A0W OL.INIHd 06Z2

w R A R R R RS, INTHd 0BEZ

«NN9  LJYHIFIVLS—-TLING HNOA 3ISN Ol INIHd 0452

INIHd:ININ¥d 09LE

« "IWYO JFHL 3507 TIHIMNDA d3A0HLIS3a

SI SIHL 4I°W3HL LISNIVYOY 38N 01 NN9 14¥HI30YdS-ILINY NY 3IAPH I
M NOA SHITHYYD 40 SNONAVYNOS 3FHL 30vd NOA N3IHM » INIHMd G0 088l

OrE£Z3IBTI0SEEINIH

Lun<>$HAT ISATINI=$H 2 £, <ATH ANY HSNd INNILINDD OL>. “OF6CLINIMD OVEZ
« "NOYaYNOs M3

N ¢ 30u4 0L 3AUH NOA 03A0HMLIS3IA AT3LTTHWOD SI NOMAYNOS ¥ JWIL AY3A
I"SA334S MILYIUO 1Y IA0W TIIM NOHMAVNOS 3HL NI SYH3IIHNY] H3H

10 3HL d3A0HLS3A SI YO SANUTT H3IINHUD U JWIL AH3IAIT wINIMd OxEZ
« "3190d 431v1 v

1Y NIVOY THINIS 0L 4N0¥9-34 T1IM ANYT S30d 1UHL H3IHHYOD AY3A3
0SW SITLINIAEY LUYdW0D H¥ILIVY3IN9 JAUH HIIHM S30DH04 ANNOYH93IHL 3094 0L
JAUH TIIM NDA ANY1 01 SY3INMUD 3AI4 MOTIV NOA dI wINI¥d 0282
NOA LIH ASHL 41 NOA ADHLIS3A TIIM GNY HIMY3 3FHL SAUUYMOLEYZ-SIZ A3H
1 fAINNYM 39 INE°SIILINIEUAYI ONILOOHS ANY 3AYH LON 00 HIIHM‘SY3I
MHUD JDOML 3AIH4 40 SNOHAYNDS NI IAUANI TTIM A3HL «INI¥Md 01E2
Wi @

OM 3HL 1NOHONOMHL J0AYH NNM aNY S30404 aNNOY9 YI3HL AN 01 332D
NS LON ISNW AIHL IAUANI OL ONIMULIML MON 3HY HIIHM S30404 N3IT
Y JHL 1SNIVAY HiMY3 ON3&43d 0L 3MY SH3AYO HNOA WININDESTIO 0022
010109:0=92 0=t :0=XX :0=5 0422

S=SHNIHLSH<S4I 08ZZ

05£Z3ASTIOBZENTHL LA

W= (I $4) $14314T *$HLNGNT : £, IWU0 HIHLONY LNUM NOA O0d. “WEINIMd 0LZZ
8Z1 *aAI0L 18Z T *IIH0L :8Z T “dI04 =821 “gI0d 0922

ObZZ0L09:8ZT * T-AI04 S IS T “AIH0L :8Z T *v9-03A04 2FLT “ITH04 282 T ¢ 9+E0
HE59LT ‘A0 18Z T “ T+YIN0L 3FLT U0 2 T+0=0 1 ¥F+I=0:v9—d=H I-U=U 0GZZ
OPZZNIHLIS6T=( T+0) ATIJHOBZ T > (¥F+D) HIFLHOT6T=

(F9+0) NITJHOLLT= ($F—H) HITJHOT6T= (#F—E) JFIJHOTHT=(T-Y) HI3d4I OVEZ
CO+X=0 P+ X=0 1 T+X=H:1-X=U 0£ZZ

821 “aAI0L:8Z 1T “OT0L *BZ T “dI]I0L IBZ T “YAN0d 0ZZZ

00ZZ

0L09:8ZT So9—-aTH0D 1ZCT “AIN0HIBZT *£9-0II0d 29T 00 82T ‘£F+dIAH0d * L
I 5aDI0LI8ZT ‘CI+YTHOL T¥E T “UFN0L 269+0=0 1 £9+I=D :£F-H=H :59-Y=Y OTZZ



PAGE 30

~ MICRO-80

VOLUME 3 NO. 4 (MARCH 1982)

wbbbb. fuA——Y00——SNIYId SNNMS

o * u A=~Z00-~FA0DUD . *  A—~Z00-—YNLIUD,, ¥ 4 A~—C00——AMHYONT 1D, ¢ w Am—Z00——T
IAANTTG. W A——Z00——NOMH NI 19, © W A——S00-—3NOLSAY IS, © wA-—S00——NMOL 3
940D © 4w A-—Z00-~NOLSIATID ., * L A-—Z00——3TIUT ANYIST NIAHYD.YIYd OC9
(D) “SUL. O¥9

wbbbbu F W A——Z00—~NI TNYHA . & A——F00——HLIH0 4w * w A——tO0——LSIH0Sw & 0w A
Z00——1130404. * w A——S00——ANYIST SHIANITd. * w A——£00——TWONI 4. 5190 09
(4) °591. 09

wbbbby F u A-—£00~-—HI1IXT., S wA——F

00——3WANYAT . © u A-—L£00~—153H0H ONIddTu “ W A——SO00——YLIMTm ¢ w A==t 00——1 1
OITT13w “u A——E£00——NMOL H13GYZI T3, * W A——Z00——303N HMYHIIOVI.YIvd 019
(I "SYL. 009

wbbLE © 0w A-—Z00-— AT TWNNT. * W A——Z00——HIADA. ©

#wA——Z00~—~A¥H3d S3I9A0A. © u A——YO0——1HOdNOATA . © W A——Z00——3TATHE INIMYT
u © uA=—£00——~ABYIAx * w A-—£00-—3NIYHOTIA. © W A~—£00~— INOWTIA. Y180 06T
(a) "SYl. o8g

166664 £ w A~—Z00——LIANTAD. © 4 A-—HO0——FIHYHN

Ou © uA=—E00-—AS8IUD. © w A——Z00—~3DOHENYYD ., © W A——Z00——000YHI . U10d 0LC
nA=—£00~~NIYLINNOW 37aY4I. £ W A——Z0

O——AYH SIT00. * wA——Z00——300843100. © w A——S00——HIIITANHD 4 © w A——PO0——G
W A——L£00-—3AISIAYD. * W A——~Z00——AVE SIAHOATTLESYD. © wA——
FO00——23IHYYI. " w A——£00——NMOL T13dWYD . £ W A-—Z00——Y INUAWYI .. Y1vd 09C
(J) "SYi. 0GS

wb6bE £ 0w A——HO0——TINHN

Ho © w A—=Z00——ANUIONE . © n A-—Z00——3HYd TLNOHT . © w A——Z00——HSHYWAYOH , ¢
nA——Z00——NOLHIIHE. * W A—-—£00——LHOdAINE. © w A——Z00——HILYMIDATHT . * 0 A——T
OO——WIDHXNYYE . © u A——Z00——TTIMHLOE . © w A——FO0——NA0EHYH 1Y0g.918d OvD
wA——£00~-—NOLOINISS

I uA-—S00——INHNOFSIOHS IHu © W A——£00——0ONIHD IH. * 4 A——S00~—AYE T134.
fuA=—£00-—1INIOd ALNYIE. * 0w A——£00—~A 13T 4SNOIYIE . © 1w A——FO0——NOLONT MY

Hu “uA-—Z00——AUM SINMYE. * , A——Z00——AYADYE . © . A——Z00——NIAYE . YI16d O5C
(d) *SYl. 0Zg

wbbbEL © w A-—£00——YI0AY . FL1PA 013

(¢) "SYL. 005

0073813 OPINIHL..=$U4I $ATINI=$Y 09T

£uiiii3H3HL NI LON. ‘O96CLININGASTI Ot INTHL.bbLE.=FLONSI OCI
091010923 “0ZSEINING SIINIHL N=( ((NINI D *9) $14371 41 :9av3y Ob1
(NTYHSN=X 299 “LZCF TII04 EOVZ *9ZCFTII04 05T

(D) HY=NT 0Z1

00T

3STITB-I=INIHL (98=2) HO (¥B=1) HO (£8=2) HO (18=2) 4135 1ILS-TJ=ONIHL/B=D4
I138T3LL-0=DON3HLB/=J4I : ((1 "*S) $1 431 ISY=0:G9— ((T *‘N) 143 1) ISY=Y OII

SNELILIVIS “IWUN FOUTd HIINILLNGNI %, . *OZCEINING ST OOT

3 AX3NH IXIN: (W) MY QUIMISZ0LO=Y MO4:C0L0=0 HO4 06

0°0 0 00 0 0 D 0 0 00 O 0 00 0 000 0 0 00D OYLIYd 08

00 0 0 0 0 0 D 0 0 D 0 00 0 D000 0 G 0 0 0D OYLIYd OL

OFOT “OZ0T "0 066 0°0L6 0860146 068°0LB0VB 0T

B8 008 0LL ORL OSL 0TL 06 ‘0LT 08T *05F *OT19 “06G *09C F 0SS “OICYIYd 0F

O

‘OPLT TO00AT “OBBI *O9BT “OSBT ‘0641 “OFLT “OGCTI “OICT *0&b T O9% T OOV T ‘0L
STOLET“OTET 0621 “O9ZT “ObZT “OZZT “00ZT “OBTT “OvTT ‘0601 *090TYIYd OO
000 0 0 0 0 0 0 00 0 D0 0 0 O 0 0 0 D 000 O/CT ‘OYLIYd O
00 00 00 D 0 0 0 0 0 0 0 0 0 D 000 0 0 0D D oYIYd OF

SN H1543d:T INIHIA(SCSZYHY WIA:GEZ “SCeoiIH0d O

X°IB6T (D) " " 6916 "¥U°S ‘QHO4Y3S

3NN3AY NIAVH T “390IMA 13 HILTWM A HDMYIES YIPad d334S-HOIH % .

51

YI-T13137130 1
AXANY IT0Hvayay ¢
B8rTLT0L9ETLAT=IM04 Z1
TOZ Y9 ‘SGZ L9 LT IT “£Z V¥ *COZ "Bz “OT “£21 *C0ZYivd 11
TAWWNAYSISIHL . OT

xxxxx2091 /0T FUOLSTH vy
«HNOH H3d SNOL. fd INIMd 00T
000/ (/) xHR I %xd=4 0&
D8.S3LNNIKW NI 3WIL 310AD 3IHL SI LYHM. LNdNI 08
JLLHN0H ADN3DIHA43 IHL SI 1YHM. LNANI 0oL
HEL1TX0NE ¥IAY0T 3HL 40 (SAA/NDY ALIOUAYD d3d493H 3HL SI LYHM. "NI 09
I1£,401094 NOILDINNMOD HNYE 3IHL SI LUHM. LNONI 0%
9,987 NI WINMILUW JHL 40 A ND H3d 1M SNYS NI 3HL ST 1YHM.LNENT O
S0 8%
$UELHIINT SSAHL ‘INNILNOD OL. "NI 2T
«3NIHIOVW 40 3ZIS ANY HIFWNN N3AI9 ¢ HLIM 00 3IHL H0d4.°d 95
«IWIL NOIL3IHdKWOD HSITEYLST 0L 38N 39 NYD H3IdWNN ONY 371S.°d S
«H3IAY0T ANY 1N0 d3XH0M 3d NYD H00 IHL F1314W0T 01 3WIL IFHL."d  be
nnnnnn "SATLITIEYAYD INIHOUW I9UH3IAY. “d  ©F
«wONIANIWWOI3N NIWSI WS HO4 ANY SIS00 800 INILUYWILS3. d 2%
«H0d4 SHOLOVHMINOD Ad 03SN 3d NYD WIHILUW ONISOId 39YH3IAY. "d IS
«NI SNOILIANDI 9NIAUOT MONYL 3I9YHIAY NO d3svd SI HIIHM. *d  OF
«NOILONAOYd IHLI-—-"8N0OH H3d S3NOL NI d31vINIo Wl SI LINS3™. °d 62
«JHL ONY STIEVIHUA T H3A0D 01 Jd31S3N03IH SI vivd LINdMI.d 82
e SNOILIONDOD 40 S3dAL TW NI SH3AY0T 40 S3ZIS."d 42
«TI0 HO4 d3SN 39 NYD LIHN0OH M¥3d SNOL NI NOILONAOMd.'d 92
«HIAYOT T3IIHM JLPTNI WO 0L d3N9IS3IA SI IWWYHO0Hd SIHL.°d SZ
ob "9z=N41 +vZ
SZ91=Ndl £Z
ST13 £1
NE,.ON=Z ‘SIA=T)SNOILINYLISNI INUM MOA 0Q. "I ZI
«HNOH H43d (SE77 000Z) SNOL NI NOILDINAOMd H3IAY01 133HM. °d  IT
« "M S N AVE TWHIN3N 1S 03A 62/90% S3IIVIIOSSY B NOA1 1I89.°d OI
" LHOTYALOD == w°d 8
(53 -

xxxxxA7/ 1T NOLLONAOY¥d ¥IAYOT TITHMwwwxx



PAGE 31

MICRO-80

VOLUME 3 NO. 4 (MARCH 1982)

(3 "IN/YS. O&TT
wbbbEy ud——SB0——NOLLNT. © .
4——C80——JHIWY TIA . * W A——EBO——NIMEYA., * W A—680——8HILYM ATWA.YIVA 0811
(d) "IN/YS. OLTIT

wbbbby & d——SB0——AATHI ADNIHUND. © .

W——880— Y TNWYNHND . * w——B880——3341 INNDw © 0 B——9B0——SNIWWNI . © wO——F80—
—4004d WISAYIW © wM——ZBO——YHHYMYNOOD . £ . O-—F9B0——YINNKWDOODI.Y1Yd 0911
wO——/B0——3dW00D ., © wO——5S80——9N0O1LT0

000 * 0 B——£80——HLN0S YHHNMNOD. ¢ «T-—280——YHUNWNOD . © wM——L80——NOLdWO3 .
5 O——/B0——HOLYEI 1000 * n0~—-980——APE NI4H400. © . 0-—-980——3IHIIIWHIOD. ¢
WO-—T I8Z980—— (W) AT 1w £ wW——BB80——TFHY 10, * u X——FB0——YLINIHILYIYA OSTT
W X=—980——UNNAIDw © «M——LB0~-52I04 Y

FANTAHYD © W O——2B0——Y 4490 3dYIa © wD-—980——17138 IIMONYD. © . B——L80——0Y
YO ITMYNNY T« © 2 O——£LB80——YHYONYTD,, © «0——980——3IMOL YD, © w 3——S80——I1L00TWI.
f L U——C80——NOLONI TIVI. £ O0——4B80-—3390Y]. * wW-—880——T13A¥3I.Y1Yd OvTT
(D) “IN/YS. OLTT

wbbbby £ W D-—FBO——39ATHT HITLNT  uk-

—880——3LNd. * w4——SBO——113AHNG . © n 0——FB0——HLHON YIFWANNG.YLIYA OZTT
WI——C80——333NT TINd. . 0--980--00

A TAINH  © o D——F80——HIHO0HE W © W H——B80——HLHOMMNIHE., ¢ . ——580-—AT ININE
o ¥ af——£B0——09YEWINg W £ W——BB80—-000MLNINE ., * O——L80--NOJI3YT. © W M——L80
——AQYH. W O——LB0——HLN0S NMOLY3AHOH. © . 0——L80——NMDLYIAUOE.Y19d OTTT
wO-—980——3HINID 00831004, ¢ wW-——880——H

LA ¥ uW——P0¥5S80—— (W) NMOLIHINY I . © wO——£80——AHOSHIY ., © wD——LB0——1Y
94 LINISId. © WY——S80——A00MANIH. & w 4——SB0——13H13d. £ nO-—580——I8M3d. * .
8-—980——31T W34, * W WH——BBO——1M04NY3d., * WM——L80——1HO4HIY3E.Y1Yd 0011
WwO——980——SNIYId ATIAPE. W A——680——

HOIHILYA, & W O——980-—Y1004YH . © D——580——153M YHIWHYH ., © 2 D-—S80~—Yd3W
HYH . © o 0——980——HOONYE . © wO——LB80——WUHONYH . © W W——880——NUMO9I9d. © W W-880
—— YAV IV TIYE . ¢ W 4——CB0——T13M LO9YH. © w 4——G80——AITIWA MHIUd.Y1IPd 0601
(d) "IN/UY5. 08071

w6666 © wH——BB0——NOAY . © T——A80——3JONYY INNIAYV.YLIYA O0LOT
wW——£6+880—— (W)

NUNENY . © o W——880——NYSS0HANY,, © . 0-— 185980~ (W) ITIWA NIQUY. © «O--FBO——
Yl ddY . © « S——CB0——NOLSYOINY ., *  W——880——SMIUANY . © wM——/B80-—18Y3 IIWANI
T & wW——880——aHO0A Y. £ W U——580——FONIA ., © s H——880——AH3IOY.VI1Yd 001
(Y) "IN/YS. 05071

wbb6E F w A=~ O0——NYHIIZ . Y1Yd OVOT

(Z) "S¥l. 001

wbbbby F nA——FO0—YTI0A L & A——F00——UYNODIVEWYA.YLIYA 0Z01

(A) "SYL. 0OTOT

wbbbbu b w A=——t0O0——QHYANAM,, © L A——Z00——FTIWASAOOM .. © 1w A——

Z00——AHNEA00OM . * w A——Z00—-—390 I HEAD0M . * 1w A-—£00——HYTTUNNIM.YLIYT 000T
WA——E00——HOIITHNIM. ¢ W A——F00——LOWTIM. © W A——S00——HYWIL

THMu * W A== S00——HLOOWATM. © 4 A——Z00——AUMHILSTM . © 4w A-—S00——AHMELSIM. A
——pO0——3NId 1S§3IM. * W A——S00——TFSNOHYTLUM, © w A-—FO0O——HYLUHUM . Y1YA 066
(M) "SYL. 0B

wbbbEL * w A——F00~—INDLSHINN.YLYA 0L

(M) "SY1l. 096

wbb

H6m * o A=—Z00——HAIINNN L © w A——Z00——FOAIHENNLY * 0 A——FOO——HYTHNLu * uA-—¥0
O——Y1LINMDYL . © w A——ZO00——YNNOEYIEL . ¢ W A=~P00——IHYA0L. * W A-—200——33H1L Y
Tl b wA——Z00——HYITWHHY L. & w A——£00——9aYYL , © n A——t00——3NOHVL.YL1YAd 056
(1) "SYL. Ov6

wbbbbY F W A——Z00——PIASNUMS . £ W A——F00——XTTHIT UNHAING.YIVAd 0%6

W A——Z00~—NYaY
cmxkcmhm=,=>n|¢oon‘z¢1¢mkm=.:>|;¢¢O||»¢Dm30»m=.=>1|¢oont>m42¢hm=,
WA=——E00—-—SAHUW “18. ‘W A——F£00——SN3T3H 15w fu A——S00——0TIT 4ONIMLS . “ WA
——$ 00—~ 1NTIHdS s ¢ W A——Z00——1LHOdHLNOS u £ W A——Z00——ANNYEE H1NO0S.¥1vd 026
wA——Z00——"T113H0S u * W A——¥00——

LISHAMOS v © w Am—Z00——ONKS w * w A==t O0—~NDLHLIWS . © 4 A-—£00—~HINOWAIS, “uA
00— 131 443HS 0 ¢ « A——£00~—INUNDE T3S 4 £ w A-—£00——3TPASLLODS « “ wA——£0
O——HIANYHYIS » * w A——#00——HIAIYH 3GUAYS. © . A——100——5PH4VESYS.YIVd 016
(S) “SYL. 006

wbbbbw b u A——Z00——IATWANNNY ., © 4w A-—E00——YT13M

OMu * w Am—S00——NIAHISEOH . & w A——£00——G50 . * w A——00——AYIFIASOY. * wA——100
——3dYT AHI0U * w A——E00——UWOOHYONI ¥y © w A——t00-—AF 1A I Y. © wA——Z00——0aND
WHOIH. ¥ 0 Am—FO0——UNY I Y. © w A——S£00——YEANUYH., © W A——t00——NOLTIVH. YLVd 068
(M) "SYL. 088

wbbbbn § w A——F00~—NMOLSNIIND .Y1YA 0.8

() "SYl. 098

wbbbb f  A-—E00——UNUVONTAL.YIivd 058

wA——P00——NOLSI™d» © « A-—F00——UN

NII0IHd. © W A——b00——TTIHOS L1HO0da * wA——Z00——NONH LH0d. 4w A——Z00——HNHLY
Y LHOdw 0 A——Z00—=3TTIALNOd. © W A——£00——UNI1P0d. * s A——£00——H3AIY SH3d
Ide ® wA——500——HLH3du * W A——F0OO——NINONIds © uw A-—Z00——UTI1ILIMYL. YIVTd OV
(dy "SYL. 08

L66Ew & w A——Z00——35N0 0w * 1w A-—Z00——AHO0SHO . © W A——Z00-—SANYT1LY0.U1Yd 028
(0) "SYL. 018

wbbbbw f u A-—Z00——YNT

FENNw & n Ae—EO0——TTINu * n A——Z00——3T04HON MIN., © w A=—F00——3NOLIN. “uA——Z
00— utd TYNOILUN. ¢ w A——5£00——Y IMOEYN. ¢ w A——¥00—-~UNIIVEUN. VLYA 008
(N) "SUL. 064

wbbbEw C w A——TO0——A
kmqumcz=.=>||¢oo:|1¢m4mocz=m=>|1mooulqm¢mcoz=.=>||¢oonlnm¢hzoz=.=
A——00~—YWILTOMu * n A——L00——5T3HD FT0W. © v A——Y0O——UNIEYTIW.V1Vd 08BL
WA——Z00——1NIOd AYMAIM. ‘uA

e ZOO——NOLITAA I M © w A——E00——YNIWIW . © w A——Z00——AUHEMOW NOLTIW. C nA——%
OO——HIANY T © 0 A=—Z00——~UNIAAYM u © w A~ OO——UNNUEMUM,: © u A-—£00——UNNIHL
Yy £ w A—— b OO——HYMUHYEM, © w A-—Z00~—LYDUHYMW , © 1w A-—Z00——0HAUK .. Y 1¥d OLL
(W) "SYL. 09

w6666 * w A=—FO0~—TOOMMWA T, * W A——H0

O——UNIMTw & u Am—L00——AH0HDINO T © W A——Z00——LHOINYMS FTLLI Tu © u A——£00-—3
J¢Q>JHJ=“=>InMOOtl¢szJ=,=>s\m00||¢szmmJ=.=>1|m00|s20hmmuz:¢4=,=
A——t00——TFOHLY T ¥ w A——F00——NOHYE AQY T © w A-—S£00~—UNGHHIY 1. YLYd 052
() "SYL. ObL

wbbbbw £ A——Z00—

—GANOD s ¢ A——F00——ANYTISI ONIMu © W A——Y00——AT HIEHW I © w A-Z00-—ONIHIL
LT w & u A-—Z00~—NOLIWINH, © w A=—£00——0S7T3 e © w A-—£00——¥ 1008 . V1Yd 024
(A) "SYL. OZL

Wbbbbn b wA——Z00——AMNEANL . * w A——Z00——0HJIY3C W YiYd O1L

(0) "SYL. Q0L

wbbbbn f wA——P00——NMOLHSIMI W © W A——E00——3TIIAVHA T . YIVd 06T

(I)"SYl. 0B9

wbbbb E u A-—Z00~

— I TIANONH . * w A——Z00——LHYEOH . © w A——£00——A00M TTIH. © W A-—Z00-—3991 ITWH3
Ha © 0 A——Z00——NOLTIWYH., © w A——500—-—AT199H . © u A——£00-~NIJdSAYH. Y190 0L7
(H) "SY1L. 099



PAGE 32

MICRO-80

VOLUME 3 NO. 4 (MARCH 1982)

n A—=BY0-——IWANIATI . © . A——6P0——HLNOS YHONN
Ikmm=n=>c|m00||¢mmzszpwm=.=>:|moonxmzcthmm=m=>:|nao:sJJHm>zmum=n
=>||¢¢oz;>mmum=,=>||m¢ou:¢szmwm=5=x||mmo;;zamHmmum=.=>||muao:nuJ

YAIHYIH Y © u A——ZF0——PHONUWIHIT . ©  A——65F0O——HLNOS INOYWYIE . Y1Yd 0Z91
uwA—=SH0——>HYd FUIHSHYIAG., ‘W A——Eb0——3 WA AT
Jxmwm=,=>|zm¢oulwzmmz¢zmm=.=>nnm¢oxnzwmmmzzum=n=>||coo:n>m4hzum=m
uA=—BF0——INIHn * u A——6F0——HUGWININGE . © w A——SFO——T1IHNMW SHJIAN3F. €W A—
—L£F0-—HIAFWIANTHw * 1w A~ O——INOTIANIE., © 1 A——E5F0-—UN0IMIT WY.L YA o191
wA——£20--9INAN13d. * uA——bb0——1
zozdmm=,=>|1000||zumzH44um=,=>unmoo:xxoomm44mm=n=>||anmNQOI|AzV¢
»cJJmm=.=>f|moouvzua>¢zu4mm=.=>|;moornmmuu4wm=.=>||m¢ox:¢momem=.
#A=—6F0~~Y9HH. © w A~—B890——ONDIINIOATL . * 1w A——6F0——D TH1 I3H w1 LY 0091
wA——BF0—--1THWY9HY3L,, ¢, A——B90——ONNaxY3g

w uA——t¥0—~1NIOd >m43¢m=,=>||ﬁmv¢m¢oc|~zvzu4h¢m=n=>:xmaoxnhmmzzh¢
Hu *w A——vH0——ADH SNUWILYH ., * u A——ZLF0——JDIMUYE. © w A——£ PO~ AMHUH . * 0w A’
FO——PHYHYYE , © o X——BEO~—YODONYE. *  A——5690—— 1593 NYWAIIWHYE ., Y19d 06GT
wA——&6Z9BELF0—— (W) NUWAIWHYL, © .,
x||¢wo||z¢1m¢m=.=>:|o¢oxnowm¢m=m=>uxﬁmwnmooulﬁzvz¢4Jmm¢m=5=>lamﬂm
$870—— (W) ANIAVHYE . © u A~—LP0—~NDONYH . © u A——BYO——HI LS INNUE. * w Am—TS789
F0-— (W) MOTYONTH . * 1w A~—~6F0——TA0HT NOANYE . * u A~~BF0——HYNYH Y1 Uad 0881
wM——TYBFOS0—— (W) ——dTUNYE YL, “ W A
|:ouoc|¢zHJJ¢m=.=>llm001|mmozHJJ¢m=.=>|nocosme¢nJ4¢m=.=>1|m¢oa»¢
HYTIYE. * w A——2F0——3Y3d SHNOAWH * W A——E£6L9EF0—— (W) AHAWE ., © W A——29C
—~HRIFISHIATOH., © 0w A-~6F0~—HIMDT 0DYE. * L A——LF0——PYH NUYT.YLUa 0451
(d) *M*S*"N. 0951

06666t O-—TLBYFBO~— (1) NHOND.Y1YA 0CCT

(@) "IN/YS . ObST

wbbbb. ©

nW=—880--301¥d. * wW~—BBO——ATIIIINYM LU0 © wW——B80——LNIINIA 1M0du
W-—BBO——YINDLIIA 104, % uD-——980——IIHId 1480d. ©u8-—T1988980—— (W) T1I3N
LY0du * WM——£80——TIINNOAIYH L8O, *  D~—FBO——NTOINT 14049190 05aT
wW——880——YIMNL 1H0dw . 0-—980——NT 3N

Y39 1HO0d. *wd——-580-—101T13 14O, * wW——BBO——NOLNI 1) 1¥0d. © . 8-——980——N
01HON0YE 140d. © . 0-—980--Y1SMNony 140d. ¢ w0-—L80—~DIHOGYNID00 .  » 4——
S80--Y.100dWOd. * «8—~980——IINI TTIMUAN I du * w ~—CSBO—— ANINI d 1 Y1 U 0Z81
) wbi—-—B80-—1NIOd INId. ‘wA—-—680——3J3HD INI
m:.:alnnwouuqumm:pmm=.=3|xnm0||¢402mm=n=aufmm0||¢kcm=.=z||mmo:|u
44H>¢xm¢m=.:a;ummou|¢z:mcm=.:unsnm01|¢msz¢m=.=m||mm01|¢3¢m¢m=.=u
~~SBO——HAW T, W ¥-—5BO——1Y 14 STV, ¢ . O——LBO——AVMUH LAY « Y1 Ua 0151
(d) "IN/YS. 0081

1bbEOL ¢ A~ LBZCBO~~ (W) NIMO W © WM——£BO—— 19714 "H 00,9190 0&6b1

(0) "LIN/YS. OBbI

wbb66L.91LUA OLPT

v d—-580--9d100IHNN. * wB——P80——SA1IIHS HLHON. © Wl——

S80-—3ILL00TIN. * u A==680——ANENNTNHN . ¢ . D——C80——3INIATSTY M3N, .09
B80-—AdUHS 3N, * w 0-—980-~AAIHHYN,. * . O——/B80——HIHON JLHUOOIVHUN, © . B~—L8
o:{m»mouuqm¢z=.:zu;wm0|:¢mm¢3¢hz¢z=,=3runmouu>mm¢3mz¢z=¢h¢m 091
(N) "IN/YS. OCHI

nbbbb .
m=uilnmo||¢wzom>z=.:unrmmo||¢m2040m>z=“=aitmwOIrozhm:z=¢»¢a ovv T
wB——980——NM

OL AYMMNM,, ¢, 4——GB0~-—-39014d APHUNM L © W H——GBO—~OMFHMNW,. * wO——/80——153M
¢44:az:z=.:wunmm0|¢¢44:az:z=n=afuom01|¢mccoz:z=.=3rum0l|xz¢:um 1
NMOW., * W ¥——580——LNUSYUTId LNAOW. © .\ d——CB80—~3 T ZNIHIW INNDOW.Y1vd OSHT

wA——5B0--d399YC INNOW. ©

nM——/B0-~HITHWYD LNNOW. © w¥——GBO-—SSULWOD LNNOW. © wM——Z80—~MHNE LN
OW., © . O-~/80—-—NDSN3g ANNOK.. © == TOFSBO—— (W) NYSHOMW., * . O——CB0——+00400
z:.:zifnwon:xamcoz=.:zunmm01|¢kzooz=,=a||hm0||¢moouzcz=¢h¢c 0ZHY1
nB——580~—HSUNOW. © . 4——C80——01M
¢zmz=,=unimmox|¢k4:uoz=.:altcmOlsJJwIUPHz=.=a||ﬁoomcm0||ﬁzv¢muzzm
z:,=zs»mmoulzo»¢42Hz=,=3x|nmoanocmwsz=,zaulcmoslmHJ¢»4Hz=,=3|1n
BO——LNIDITIIH. © w I~ TLEGBO~— (W) ONY I M. * wM——280——"1371 TIW.Y1Yd OI41
wO-—F80—-—NOLI
mzwz=.=a||om0|'mmomez=.=>:lmmoun¢x2¢m¢k¢z=.:axlhmOf[kQJJDum¢z=.:
B-—980——ITHUNUNNYMW . * « 0~—FB0—~0 TWONYMW., © 1 D-—980——TIHT AUHEWGW. © 1 4
—ELZSB0—— (W) W TIUM. © 80—~ LB0——NIZUMW ., © W W——B880——ANYTLIVH.ULYd OOb T
(W) "IN/YS. 0651

166664 * wO-—GBO——dNYA T4 © W U——CB0——HIOANA Tu * nD——"’

80~—HLNOS JIWANIOIN . © uB--LB0O——FTYANIIN Tu £ W D—~CBO——HIMON NOLXOTn * 0
O0--580-—189¥3 NOLXOTu wO0-—8B0-~NOLXO T * nW——CBO——3NYAMO 1.Y 100 085 1
wG-—980——

Agg HINDT. ¢ 4——SBO~—SNIV1d ONO T € w8-—F80——007Tu © W W-—880——"TIIHIO .
,=wynumosummquuc4=.:allomoxnzcmmH4=,=aunom0114m:¢4=.=>;»mmonlzaz
THNY T £ 0 d~—£/£680—— (W) MFIHI INHOHONY 1. © 80—~ £BO——HI 4491, ¥ 19 OLST
(1 "LN/YS. 09¢1

wbbbb
O0-—L80——3LIT0HAEAM . © w——BBO——YONNEAMN. © «W——BEBO-—YHYL TN YL9d 005
wG——980——01dd0. . O—

£80——GHUNWYIHON w © u d~~SBO——TT1IH YANNNDOM 4 * 1w X——FBO~—YIA INDOH y © wO——O
BO——UMUANOO w © wW——880-~3I LUNMAIO0HAw © « H——BB80——YONMT00. © wM—— 2 80——8
NOYYOND W © wO——LB80——"T9ONDMu * » D-—GBO——AVHHMWM~ND-NDOLSONT b 1 50 OrsT
w0-—£80-—"3"S NOLSONIM. ‘w0 ISL6980—— (W) YUd
zux=.=u||wmor|20huz>wx=.:alunmoqnzuommmx=,=auuemoua>4wa=.=alihmo
r::huu¥=.:wxlnwoqxamugﬁmx=,=zn:mm0||¢szk¢x=,=>nxmm0tnmzumm1»¢x=,
# d=—SBO~—UANNAID A © wM——LB0——00AYONY WA, © . H-—BB0——UNIAYA.YLIYd 05T ]
A) "IN/YS. 02T

166664 £ W D-—9BO——NMOLSIMYL ., ©  A——~5B0——THTAYL..YIYT OTC]

(£ “IN/YS . 0OTT

wbbLE, CuO-—T1I2Y980—— (W

YHONM NOMYIw “uO--980——NOYYE NOMI.©.d4-—CBO——ATTIYA NUWNI G1Pd 06ZT
(I} "IN/YS. 0BZ1

nbbbb .y W B-—LBO—~WUNAH W  wW——8
80——NOLITAOH. * »O-—9B0-—FIWASNYOH « © w—-SBO0——LSTHOS IdOH.YLYT OLZ 1
wd——G80~-—A3

TIA HSHUWANIHG © v 3--580-—SHITL HSHYWANIH. * W W——/SH880—— (W) NMOTTIH.
,=3zunmozlzmeJmmxhcx=n=¢|nmm0||>m4»m¢1=.:«;ammoxnm&quammc::m=uui
S80--30ATHT AT TWYH. * 1 I——GBO-—NOL TIWUH. © wWH-BBO——AHNE TYH.YLYT 6971
(H) "1IN/YS. 0&Z1

n6666u © uO-FBO——IHUNTIND. © W M——LB80—~SAUMNITHD . ¢, 4——CB0

——>J0N3349., ¢ . 0-—-880——HI1Ud N3IY9. ¢ 4——CGBO——YMI009.. © .. D——S80——d0SS0
Jm=n=3unnmou|>omszw=m=3||nmox:wcuzm4m=n=91|amoxumzo»mo¢45=,=a:sc
80--NMDL3TH0ID. * wY——580——HINIH HI VL, © .U——CBO——NIIMYD . YIYT ObZ 1
(9) "IN/YS . 02

wbbbE, f uM——£80——Y

uzm:m:.=¢fnwmmmmo:|ﬂzvmzHJmumm=n=a::nmouxmmuzcmu=.=>||mmosrm¢u1 N
IYINNDS . * uU-—SB0-—SSINNId. © w——S£H880—— (W) 19714 T1I8NY4. Y 19a 0ZZ1
(4) "IN/YS. OIZ1

nb

6664 F uW-—8B0——"TUHINID QHUHIAT. © wM——280——X3343 I1M 1H9I3, * W W——880
—~HOYNEHLIA3. * W 8-—980——3I TII 11A3u * w 4——SBO——AT 1WA NIAI.ULYA 0OZT



PAGE 33

MICRO-80

VOLUME 3 NO. 4 (MARCH 1982)

0650108 0501

FadAGMY 3

APl 204r  <3A0W> < "ON JADW> — SAYDI3IH AP I451d. “8F.CINIHL OVOT

O*/T8213H0d 00T

wAPTIHSIA-3 0L 0. d40 "NIVIY {4ViS 04 4. YIINT, *96BEINIMS SZ01

LX3N OZ0T1

INIMANIHL(P/I) ANI=F/141 O101

LM wINI¥G S001

AXANII(L D) TOSOONISNININA I ED

AT=rH045 = ANIMA P 3T 43 ONISMNINING I ZT0L T=1404 15713, ####.=30 0001

OEZISTA00CINIHL L O, =3P4AT 007

«INITIMIN/YHILNT NIHL 350Y45 LIH "NOILD3HH0D © 36l 01 o INIdd S5
wede H3IINT 53A0K 4N0A LSIT DL “.d. HIINZ

IWYD IHL HSINIL 0L “3A0W OL HSIM wINIHdIINIYHd 045
[+Z20=COTL=(Z T TR L=(Z 2N 10:d=(1 'O 10 Svb
QOOINIHL.O.=3Pd1 562

I=203 {2 "ED I " (ZDIN(ZDY A" (ZD)T(ZD)A WIT 0%

»xxxx391/27T HOLYd WY YOO0Ud UV LITOSxxxxx

wbbbbu f WI——CBO——TANMA. £ W

——B880—-—NMOLINHOA .« © «O——FB0——UNUTIIA . © 0w I——SB0——Y 111 WHNYA L © u——980—
—1971d YANMTIA W © ulW——89¥880—— (W) UYHIYA L © 0 D~—FBO——UYNYWEAYA .Y1Yd Ov6T

(A) "IN/YS. OFbT

wbbbb £ W D——S80——HYMNNMM. © . O~-—F80—

—gNNIANM, * W 0——280——ATNANOLLYYEM,, * . 0——/280——"100GWNI00M . © O——280~—A3
I3ASTI0M. © W O-—£B0-—U9FUHIM, * ,,0-—9B0——YHYEUHH I M. © nO—~~580——IFTHANIM. * o o
~—580-—HOSANIM, * »O——FB0——NOLINIKTIM. © . ¥——CBO——VONMNTI1IM.YIVd OZ6T

W8——980-—FIMOTTIM, © . 4——GBO——2334I MOTI

Mu ¥ W P——SBO——NMOLSWY I TIIM. ¥ wid——880—— U INWY TIIM. © «D——L80——YH00 Y TII
M 0 O——F80——Y TIWAHM,, * W W——BB0——YIHYMLIHM, * . 0-—/80——1971d NMILSIM. “.
W-—880——Y1LNL3TAM,., ©  W——BB0——FIWAHILUM,, * «¥——SBO——SATISYM.YIVA 0161

WO-— TS 18980~ (W) DOGWYHHGM, © .

W——tS5B80O—— (W) YHDOHUM., * . O——FB0——NMOLYINMYM,, © . 0——FB0——Y TTINYM,, ¢ O~
—-980—- 1893 HYHYIANUM,, *  W——880——00HY TIUM, * . 4——S80—— 1Y 14 HIH UM, Cud
——CBO——YANIdLIUM, © W W——CBO——3THIHIUM, © . O——F80——IIAIAAYM.YIYA 0061

(M) "LN/YS. 0681

wbb6Ew F ud——GBO——HOEYHYH HOLIINA. ‘. 0-—9B0——NUYHYIA.VIVd 0881

(A) "IN/US. 0/81

wbbbbL  uW——BB0——Y INYHM.  «D——FBO——YHHYONMN.YLIYA 0981

(M "1N/YS. 0581

wbbbba f wP——GB80——S5TT13M OML. £ . 0——980——AYE AGWNL

n Fn0—-—980——AAINLY © wd——S80——0HMNYL . © W Y——CB0——ONYHILOD L. © W O-——980——"1
TIIH FISIT00L. £ w0——L80——YHUNIINI L, © W O——£80——dWYMSATTIIL.YLIYd Ob8T

wM——/80—-931

NYMOHL. * 0 A——T129680—— (W) X3IHT INUNNIL. © uW——580——3 TTIANOTAV L. £ wii——/8
O——YNIFdHY L v © 0 4——SBO——FT YLy © uB——£80——dY LYY L, © D-—SB0——NY TdWY L. *
w A——SBO——YANNNY L. * wM——/80——Y IDONY LNV L, * «D-—S80——YHd WL.Y1Yd 081

(1) "IN/YS. 0Z8T

wbbbba C Y

—~G80-~GANYINMS ., * »O——L80——NUMYLS., © ,§——SBO——NAGIYHIVH1S .. ¥1vd 0181

WHW——BB0——MOLS. * «O-—980——HLIHON SONITHIL

Su fnO——/B80——3ONUH SIHUMILS. ¢ W W——BBO——AHMESNY LS, © W W——E5r880—— (W) ON
10 WAS . © wM——LB80——ANIHLNOS » © wW——880——NYUHIATIN HINOS. * W-—880——830
OMWNH HLN0S. © wW——8BO——NMOLMONS . © . 0——980——3HIAW AH04YIIS.VIiVA 0081

wl——Z280——1LHOHS.,  wO-—/80——000MHIHS . © o
W——880——"TI1IHN3AIS., * wO-—£80——HOIN3S. * «¥——580——SHII T3S, * w 4—— IGFSBO
—— (WY NPAIS . * « 4——SB80——ATTIWA ANDDIIS. © wM——LB80——1040LEYEIS., © W W-—BBO—

—SANYIIANYS » © 4w I——SB0-~NOLSHIANYS . © « ¥——SBO——INDHOHIANYS YLPT 0641
(S) "IN/US. 0841

wbbbba

% W O-—TTOZ980—— (W) TWANY., © w 4——580~—1Y1d ONYIMOM., © o ¥——S80——AHLHOMIS
O, ¢ W Y——8B0——FWAIS0Y . © «D——PBO0——UYNIJOOY . © «O——L80——FH0H.Y1YA 0LLT

wl——2L¥B8B0——NOLYIAI Y. © uW——2 488031
NAHY, © w8——SB0—— HUWNIY 4 ¢ WM——LB80——WYHS TIANIY, © , 4——SB0——SNIYId S3NA3
. fwD——£B80——HLMNOS XIIHD AGIIH. “wO——L80-—33FHD AGIIH. ‘wD—— 1695980

—— (W) TIIHAIY ., © w d—~ELZCB0—— (W) SHNUEAIY, © o H——880——AUSWYH.Y1Yd 0941
(M) "LN/YS. 0S/AT

wbbEE  wA-—FF0——AUE NOHAH. * W A——£86LEF0—— (W) ONDTAG.YIVA ObLT

0 A——0F0——HI0L LNEWNYYUNE . ¢ : A——820——AUMDNYENG .

5 A——ZG0——AONCNIYYHNA L & A-—F9F0——HUHONIHHNE . * u A——Z 196/.F0—— (W) NOT LON
N0 NIUHNF . © 0 A——S20——23340 TIIHUN. © o A-—BPO——ONUMUHYNE . * W A——TOLE2ED
O—— (W) YOUHNENE . © « X——BG0—— I0EUNHNE, © W A——ZF0——>3340 YHHNg.Y1Yad 0%LT
wA——&F0——GHHUMNH , © W A——EF0——SAHYA LNHNE. W A——

890——TIFDIANIUNT . * W A——SP0—— L1 IAHNT . © « A——SF0——HYANNT . © W A——LFO——HONN
N8u €« A——SF0——NUNNME » © « X——FS0——00 TINNME w © 0w A——&70——"THYMANNE , © « A——0F
O——HYNNYMOONNE . © 0 A——B8F0——Y INDONNE .\ * w A——ZF0——JHOANIONNG , Y1Yd 0ZLT
wA——BHF0——~ASHYINNE « * 4w A——6F0——34

NANME. * W A——Z8EZ 470 (W) HYMHYANNE ., © w A——TSE88H0—— (W) NODNYANNE. * . A——BF
O——HYMHNEGYANNE ., £ s A——£F0——3FHT Y TN, © W A——6F0——AHYD N W A——BF0——
INTWGHANYD TN © w A——6F0——HYTIAHY TN . © 0 A-—8Y20——aNDIUHNG.Y10a OTLT
wA——E¥0——1INIOd H4Nd. ©w A——820——HYAdNd. ¢ «A-—990
——FADHOHSNNE « W A——FF0——8AYIH HIIMSNNYEE. © w A——&6F0——F1ONMYT . £ w A——£F0
——HYANNYE , ©  A——B70——CSNIU1d IINYL. “uA——970——aY3H SWODNE. “ wA——56F0——
FWAHOOHE w © wM——0B0——TTIH NII0HE. © wA——TZ6L5F0—— (W) FH0HE.Y1Vd 00LT
wA——&EF0——090HE . £ u A——0F0——AH53

TADOUL » © 4 A-—BF0——LSHNHI II0UE « © 4 A—FF0——HILYMAYOHE ., © w A——LFO——ATTID
NIYE., © w A——Z20——YTTIEYANINE , © W A——L£90——3334T MO WOINE, © wA-—790——q13
IAHIINE, © w A——TZEBEP0—— (W) IIUYEE THE » © W A——2F0——I1ONOMINE .. YLIYd 0691
wA——ZEBLBF0—— (W) YNIHHUMIUE . © W A——F0¥ P L90—— (W) YZ3TY

g, f w A——BP0——ONO133Yd . © W A——ZBYSBYF0—— (W) DEAIYUL . © w A——8¥0——3INVE IYAY3
Hb ., A——BFO——NOLAYME, © n A——6F0——NITMUHE ., © W A——SF0——ADEMUNHE . © . X——8G0
——1889dd., © w A——&6F0——NOLXNUHE ., * w A—— T TZHBH0—— (W) A0OMAI9HE .. Y19d 0891
wA——TLLLLFO—— (W) TIWANTHIVYE , © W A——§F0~

—3TIIAGHMOE « © w A——BF0O——TPHMOL n * W A——ZF0——ONINMOG w * w A-—0F0—~—YNMOT. ©
A——8F0——N0F . © W A——6F0——10GWYH0E  © W A-—£F0—— LHYON YMOMOO0E ., ‘ wA——5%
P0—-—YMOH00E « © W A——LF0——ONDI0HO00E . © W A——ZFEELF0—— (W) IWD0H.,. 9190 04971
wA——BS0——UNUWDONYWOOd .« ¢ « A——610

——00Y3 008 * u A——ZF0——WYHNDOE . © W A——6F0——21008 0084 * « A—F70——ITI1IAN
Ol © w A—990——08 WNOE ., & 0w A——8FF0——Y WEWOE » © W A——2F0——YNIHOH . W A——ZbEY
£90—— (W) [HEYO90d . © w A——BF0——31¢9 NYS0H. ‘ w A-Fr0——9TIvI0d. Y190 0991
wA——£20——F 100 © « A-—BPF0——PHYANNE0g W © o« X——85

O——ALHOI M. * w A——E£90——AINAY . ¢ 0 A——Sr0——3DAIH SANYIXYTIH. © W A——EF0——
ANY . S w A——Z90——33IHT ANV IE . C W A——LF0——FHOWH IV . © wA——L P O——HLYIH
IV £ A——E£F0——SONIHDS HOUH. © w A——LF0——NIYLNNOW MOV 1H.Y1Vd 0591
wA——LP0——FUIWGHHL Iy * w A——5F0—

—093YH I, © o X——B8C0——1I9IGNYOYIH, * u A——EF0——YINNIF. * W A——£20——33340 I
NNIG. * W A——Z TPBF0—— (W) AUMUNNIH. * wA——ZZYTLP0—— (W) YHYONIE. ¢ W A——B8P0—
—UHANNODANIH. © W A——TSSEBY0~— (W) UANIH. £ W A——Z2F0——9NDWNIH.YIYd OvIT
wA——TI£LPEFO—— (W) TAWIA L * W A——SY0——NIdd: W A——EF0—

—IHYWITII . * w A——6F0——TNE1Id. * w A——6F0——1THWY TIH: * n A——TISEBYO—— (W) U
9916, © wA——6F0-—SONIHAS 916, Fu A——6F0——YIW3ZFAIL, W A——B80——NOAAIg., ¢
w A——8rF0——NINIFI I, © wA-—8F0——Y W Id. * W A——FF90——TTIHXIT . YIVA 0597



PAGE 34

MICRO-80

VOLUME 3 NO. 4 (MARCH 1982)

1X3N:E, JAGA009.ININDZI *SHEPIIA0L:TL0L0=IHO4:CP¥II=35T10
061 0109

ASZI99T Iiod

SoZ=A S8Z<A dI

049 AST3 0ZL NIHL v9=(82syTrx3ad  dI

0469 NIHL Z=(PPSrI)M33d 41

WENIVOY AUTd 0L 3AIT NOA dINOM. “PBLZELINIMG

ocL
OTL
o0L
069
o087
0L9
092

AX3N: 49 S BE+ (ZHT) ANMEINTIYA: £, ", *VBE+(Z6T) ANMEINIHG & £

Wl CPBESH (ZOT)ANHEINING: £, i W “YBEH (ZOHT) ANYELNINJ 0SS 0L T=1 HO4
AL.SUM FH0OIS HNOA. “OSTEINING

d01S TIN4 ¥ 0L 3WYD 1SN NOA. “LT@ININGISTO
RREERKEREE WILHOW L1S0d FRERkERRkk.

06% 0109

W+D=0 :dd=M :5+0=0 :Z+N=N

06% NIHL X>M JI:W+M=M 137

XkRRkkEXRERk R INTFWISOALAY ALTINOISSI0 RXERKREXRK .
089 NIHL FI<>(ID+L)#3F34 41

Af1L A0 iW+i=1 1371:33°1 04 >PI=<I11)33d dI

AL i0LEW—1=1 137:33°L 304 CO=(II>MF3d I

059
ove
0Le
0z3
019
009
065
08s
(VAN
095
oSG

99N Ix0d IS dd=f 137 4= 3

3d 4I:03+N=N 1371:J3N DL 202+N=N LI1:33*N 04233 “30-N i0d
W+A=A 1371 S=(T1+M I3 41

W+A=A 1377 S=(2D+M)33d dI

W+A=A 131 S=(1)M33d A1

WHA=A 1317 S=(30-M) A33d I

0SS N3HL dd=f dI

THA=N L31E333°00-N 04 TI=(IDHXM33d A1
aa=n 1371:33403-N 04 Z<N dI

S (D) aNY+9+H TH0d 0> (D aNy I

=8 137 K9 4l

H=9 1371 H>9 4I

W=d4 137 3<4 H0 W>d4 dI

O— (N) ANY+9=9 137

O— (N ANY+d=4 1371

S(HEa9CINIYD

AL 30U INIHd

BRkERKRXREKER JONINOIS NIUW RXEkREREE% .
I(HE9C@LINIYd

WOONUM S SATHNTI=8:A ‘1L I>I0d

1X3NITY ININMHE9T OL I=I HD4:ST10

ovs
0ES
[eTA
(834
005
Oo6Y
08y
oLy
(e84
oSv
ovy
ot
(144
(02 %4
00Y
06%
o8
oLE
09%
0SL

(49 °z

FI-Z2)$ONIHLISH (u » "I SONINLISH (Y Z/I-ZE) $ONIHIS=TY 12/ (Q+D) =1
O£E NIHL wW=$ATINI I

LXINE (o “T+D+I-F) $ONIHIS=(1) g

3 01 Z+D-d=I HOd

LIXANE (0 W "I+ SONIHIS=(TI+1) g

OJ-a 04 0=I HOd

(E WIda

o=

vo=A 0S<A AT

Z9=A 0Z<A dI

09=A OI<A dI

(Z1991)X33d=n
BZI=T1:¢F9=3HAIGI=LL 88t =11 :968=HH 1 2£=09  (J4v¥) ISY=-

ovE
(055
olE
oL
00z
Q&2
082
oLz
o7z
0T
orZ
0oz
oz

2e=33:0=0d :vF=0D 6 TZRT=Z 2 (ZIFF 1) HAIIJd=NAZU=A 20¥=X 2 0=M0=N
FZEH0PEST=1 88 =8109E8T=H0T=000T=d 2/ (T+N) =0 =N 1= 0-220T="1: 19
&=H:Z/ (3-0)-ZLL=D:Z/I=H42 (I-A) %Z=T10T=A 20Z=D % (Y " ¥F) $ANIHLS=Y OIZ
(F2+ (22) ANY) $4HD=4Y 00Z

Z-3 1NIH30:d-9 HiS43dA:004 HUYITD 061

Rhkkkkkgikk SINUISNOD 4N 135 fxkxxxxxixk,. 08I

SATANI=$TV . INNILNOD 01 ATH ANY S53dd.INIHLIINIYML OLT

IANNW YIYH019 LISNUYMLI JIS.INIYd 091

iiiii XIIHWNOHID ¥ SY FZIHM Ww3H ¥ 3H.N0A 4I AN - < ¥ N3A3 "0
> ¥ 5Y JLUNHUINI-IM T1IM NOA “HOMNON3I T13M 3HOOS NODA 4I.1NIMd OST
a3TIA S.# 3IHL HO4 3H00S SNOWNHLS0d ¢ 139 TIIM NDALLNIHG OP1

JIa TIHIM MDA “ATIONLINIAT.LINIML OfT

H3sSN3a

ATI3AISS3YO0Hd 5.4 JHL ANY SNONLY0L 3HOW S139 J9¢d IHL.INIMG 021
I

1 ¥ 1Y 1SIX3 NUD i 3NDO ATINO 1nd — / S53dd i NU 3HId OL.1INIYd OTT
AOUVINDD NO S.# T3 HOIHM ‘S.i HLIM S.# dYZ NUYD NOA.INIMA 00T
AT dIHY
OH 3IA NOA “TIYM NWNIO3 3HL L1IH NOA HD “NOA LIH A3HL d4I.INI¥d 06
NOA SAYYMOL JWOD SNOIS # IW0SHYIS “ATIUNDISUIDO.LINIMd 08
SAUMIAIS IA0W 0L SAIHM < 4dNY > 3HL 38N.AINIMH 0L

3dIS 0L 3AIS WOHd 3IADW NUD HIIHM MSIH3ILISUY NU JHY NOALLNIY

dE, " /EC rEe=% () 3754 E NOILUNLONNG %%, INIHd3ST1D:0°21991 3I0d 09

[ 2220222553300 2 322322233323 32 2320523223003 23222202021
(SY393IINI S8HY3IHIO T — SONIHLIES d-W)

/ HO04 (I1)x33d 711 " HOd (II)x33d HH y

HO04 (I1)»33d rr S83™HAAY qUv0dAIM II LIKIT @ 1+ HH. 0S5
899 (49389 44 ( »3sY 33
0 INUISNOO ada H¥O1OYd gvl 1H3s 33 WMIT 883yaay Z

(X335% A M HO4 O07INACK X 1INNDD ALTNOILLIa ™
H3d33X J-H0IS A NSDd + N NSOd ASIY3lsy 1. OoF
(#)35v S NDISINO N33¥DS H HLIDS ALISNIA # O

7 ALISNIA # d INIWITIWOD N O
T INUISNOD W LIWITT HiUd I1HOIH 71
413 LX3N°""D0d 1 TJOYINOD LX3INTHOd4 I
43715 S0d HIvYd 9 dH0O1331135 HLAIM Hivd 4 d 40 WIa 3
NUYHD HLAIM Xul d TI3NNUHD HLAIM NIW 3 SX8YW TI3NNUHD () d
ONIYLIS >HOM 19 HILOUHUHO >SUl 49 XEUW ANNOH9XIve v
EREAXRREARRFRERREERRERERRAkRK ST TEVIHUYA RERRRkRxkXkxx%%k%%k% . OZ

J715 ALISONLHOL N
THLD IX3INT THO0d S h
LIWIT HivYd 1437 H. 0%

0861 H3AW3D3d NILLIYUM OLITIIHS N33 (D)
Rk kkkkkkkkik NOILUNLONNG xkgokkkkkkkkkkikikgx. OT

08 HYW OLITIIHS “3A —/3 — S3LYISINWIT .:10L09:1X3
N2 (A—HX-U) 135 (A—F X+Y) L3S (A+HX—t) 1352 (A+H “X+9) LIS X (PINISKZ=
ALTTIVR (1) SO0KZ=X1312 ((W) SO HBS=Z1F 1 +L=L1I T+ I=1131:543154010
=WMH04:STID 5 Z=a /b= 18X =18k 3= 910 =5 L8 " I=d T T HLNANI 0= 20=] T

sxxxx AP/27 - SILVISINWIT wxxxx



VOLUME 3 NO. 4 (MARCH 1982)

MICRO-80

PAGE 35

wakxk  NEXT MONTH'S ISSUE *ww

Next month's issue marks the first issue in which we will also cater for the TRS-80 Colour Computer

and the Hitachi Peach.

An (80) after a program title indicates that the program will be for
TRS-80 Model 1/3 or System 80/Video Genie computers.

(Colour) indicates that the program will

be for the TRS-80 Colour Computer and the Hitachi Peach.

** KEYWORD LII/16K m/1 (80) **

A multi function machine 1language program
that gives several functions 1in the one
program, to name a few - Lazy save makes
two CSAVE's with 4 second 1leaders, CLONE
makes two cassette copies, single key entries,
Get tape addresses, Hex to decimal conversion,
Screen scrolling delay and lots more.

** READ A LINE LII/16K (80) **

This program was written by the author
to help him locate and correct those errors
that creep 1into your program in the early
hours of the morning. Just the program
for those bleary eyes.

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

Flip is one of those habit forming games
that can absorb you for hours or drive
you mad in the first five minutes. Simple
to play but hard to win. When you know
how, it CAN be done in only seven moves.
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** MULTIPLE REGRESSION ANALYSIS (COLOUR) **

This program allows multiple regression
analysis between a dependent variable and
two independent variables 1in accordance
with the model Y=A+Bx1+Cx2. It calculates
the coefficients for the multiple regression
equation, the mean values of X1, X2 and
Y, the coefficient of multiple regression
and the percentage variation in Y due to
X1, X2 and X1 and X2 jointly.

** SPACE COMMANDER LI/4K (80) **
You are in command of a space fleet, consisting
of Battlestars and Jet Fighters, which
is at war with an enemy force. The objective
is to avoid capture of your Jet Fighters.

*% ATOMIC TABLES (COLOUR) **

Chemistry students will find this program
useful for Tlearning their atomic tables
or simply as a reference. It shows the
name, symbol and element atomic number,
gives the group or series and accurately
gives the electron shells of an atom.

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

*#%* CHECK LIST » » «

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

System, etc. The use of REM statements with your name and address is
postage if you want your cassette or disk returned.

suggested, in case the program becomes separated from the accompanying

literature.
Ensure that you supply adequate instructions, notes on what the program

address, program name(s), Memory size, Level |, Il, 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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**xkkx  CASSETTE/DISK EDITION INDEX *kk*

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 unless 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
1 programs. Level I disk programs are saved in the NEWDOS format. Users require the Level
I/CMD utility supplied with NEWDOS+ or NEWDOS 80 version 1.0 to run them.

APPROX. START POSITION
TYPE I.D. DISK FILESPEC CTR-41 CTR-80 SYSTEM-80

SIDE 1

LEMNISCATES L2/4K L L LEM/BAS 18 10 10
i " n " 27 '] 5 ]6

ALIEN INVASION L2/16K A ALIEN/BAS 36 20 21
" " " n ]69 95 100

RESTORE L2/16Kk R RESTORE/BAS 284 160 168

SIDE 2

PUNCTUATION L2/16K P PUNCUATE/BAS 18 10 10
" [} " " 6] 34 36

SOLITARE PATCH L2/16K SPATCH/BAS 100 56 59
L " n " 'l " 'l 62 65

WHEEL LOADER

PRODUCTION LI/4K - LOADER/LVI 120 68 7

" " " 149 84 88

RESTORE L2/16K R RESTORE/BAS 176 99 104
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A SPECIAL OFFER!
g0

FOR THE FIRST TIME IN AUSTRALIA!
GENUINE TANDY TRS—80 MICRO-COMPUTERS,
HARDWARE AND SOFTWARE AT

GREAT DISCOUNT PRICES!!!

TO
SUBSCRIBERS OF

HOW TO ORDER - >é_
1. SELECT ITEMS FROM 1980 TANDY CATALOGUE | 1 conauEsT ELECTRONICS Ply. Lid.
2. DEDUCT 10% FROM ADVERTISED PRICES 212 Katoomba St. KATOOMBA 2760
3. POST US YOUR ORDER STATING DESCRIPTION | oo et eso. AOV. PRICE

CAT. No AND A CHEQUE OR MONEY ORDER.

WE WILL -

1. ATTEND TO YOUR ORDER WITHIN 7 DAYS - I

2. SUPPLY GOODS SELECTED FREIGHT FREE ! st

3. SEND ADVERTISING REGULARLY TO KEEP FIND OHEQUE FOR_TOTAL -
YOU INFORMED OF CURRENT SPECIALS ! SEND FREIGHT FREE TO

NAME .. .. . e -
ADDRESS ..ot e

TANDY ................................................. P/ C0de ..o
ELECTRONICS

DEALER

('O%UB'T ELECTRONICS -.....

212 KATOOMBA ST KATOOMBA N.S.W. 2780 PHONE (047) 82 2491

* subject to availability




MICRO-80

LEVEL 2 ROM

ASSEMBLY LANGUAGE TOOLKIT

by Edwin Paay

FOR TRS-80 MODEL 1, MODEL 3
AND SYSTEM 80/VIDEO GENIE

This i1s a new package consisting of two invaluable components:

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

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

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

Part 2 gives detailed information about each of the routines in the order in which they appear in
the ROM. It describes their functions, explains how to use them in your own machine language
programs and notes the effect of each on the various Z80 registers.

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

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

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

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

— AuS. $29.95 + $2.00 p&p
— UK £18.00 + £1.00 p&p

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

UPGRADE TO THIS ASSEMBLY LANGUAGE TOOKIT FOR ONLY $19.95!
Send back your original Level Il ROM Reference Manual plus a cheque, money order or

Bankcard authorisation for $19.95 plus $2.00 p&p and we will send you the new
ASSEMBLY LANGUAGE TOOLKIT

MICRO-80
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