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s¢ ABOUT MICRO-80 ss

MICRO-88 is the first Australian monthly magazine devoted entirely to the
TRS-8@ microcomputer. It is available by subscription $24.80 for 12 months or
by mail order at $2.580 per copy. A cassette containing all the proarams in
each month’s issue is auailable for an additional $3.58 or a combined annual
subscription to both magazine and cassette, is available for $60.09. Special
bulk purchase rates are also available to computer shops etetc. Please use
the form in this issue to order your copy or subscription.

The purpose of MICRO-80 is to publish software and other information to help
you get the most from your TRS-80 computer and its peripherals. MICRO-80 is
in no way connected with the TANDY organisation.

s WE WILL BUY YOUR PROGRAMS «s&

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 wuse
your TRS-80 to earn some extra income is included in every issue.

s CONTENT es

Each month we publish at least one applications program in Level 1 BASIC, one
in Level 2 BASIC and one in DISK BASIC (or Disk compatiblie Level 2). We aslo
publiish Utility programs in Level 2 BASIC and Machine language. At least
avery second issue has an article on hardware modifications or a
constructional article for useful peripherals. 1In addition, we run articles
on programming techniques both in Assembly language and BASIC, we print news
from TRS-80 Users Clubs, letters to the Editor and new product reviews.

¢ ADUVERTISING ss

We accept camera ready copy for display advertising at the following rates:
- FULL PAGE (19cm wide x 24cm high) $120
-~ 1s2 PAGE (1Scm wide x 14cm highl) 8§ 69
- 174 PAGE (19cm wide x 7?7 cm high) § 30

Classified ads are €8.880 for up to S8 words. Ads must be submitted by the
15th of each month in order to appear in the following month’'s issuve. A
Company Order or payment must be included with the advert.

¢ TRS-860 USERS CLUB NEWS s¢s

We are prepared to print news of the activities of TRS-80 Users Clubs up to a
max imum of 288 words per Club per month, space permitting. Copy must be TYPED
with BOUBLE LINE SPACING and reach us NO LATER than the 15th of aeach manth in
order to appear in the following month’'s issue.

48 COPYRIGHT s

All the material published in this magazine is under copyright. That means
that you must not copy it, except for your own wuse. This applies to
photocopying the magazine itsaelf or making copies of programs on tape or
disk.
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s EDITORIAL =#=

Wetl. MICRO-88 got off to a great start with issue 1. A lot of people who
bought single copies “on approval®™ have sent in for subscriptions or ordered
cassettes and many have written congratslating us. We' ve aiready had a number
nf programs submitted for possible publication. We are serious about paying
to publish your programs. For instance, we have paid out over %188 to readers
for the programs published this month. fAs our circulation grows, we will be
able to afford to pay even more. If you |ike MICRO-88, why not tell your
friends about wus and encourage them to take out subscriptions. That way the
magazine will grow and you’ |l get even more progrms.

One of our problems is finding 1nteresting Leve! 1 programs. Most experienced
programmers of our acquaintance work with Level 2. So, if you have a Level 1
machine, why not send in those programs you have been working on, they’ re
probably just what we need . We’ ve been asked if programs have to be written
afficiently to be published. The answer is no they don’ t, as long as they
perform adequately. MWe consider one of our objectives is to help TRS-88 users
hecome better programmers. What better way to do this than to help each
other., If we publish a program and you know a better way to acieve the same
result then wshy not write in to explain it. We'll publish your ietter and
then we will all learn something.

A number of our readers have one or more Disk drives. There is now a wide
variety of Disk Operating systiems available including TRS DOS 2.1, 2.2, 2.3,
MEWDOS, WVTOS and DOS 3.8. We would be interested in publizshing a review of

these various systems so, if you have experience of using one or more of them,
perhaps you'd {ike to write 1n with your cpinions. Better still, maybe there
1S someone out there who has wide experienca of most or all of them and could

write a comparative review single-handed. If so, we'd | ike to hear from you.

Future plans inciude a series of articles aon advancad BASIC programming . The
ob jective is to help you improue ycur programming technique and make the most
of Level 2 and Disk BRSIC. MWe envisage that this series wil! require a number
sf contributors and would tike to hear from any of our readers who feel they
could write one or more articies. Naturally, we will pay for ail material
pubi ished but, before sending 1n an article, write and tell us the topics you
want to cover so that we can co-ordinate your efforts.

We are also working on some hardware projects. The |ight pen pro iect was
announced last month. I+ iz proving to be a little erratic in oreration so we
still have a few bugs to sort out. Look ftor the articie on it in about 3 to 4
months time. Not because it is going to take that iong to sort out but because
it has now taken a back seagt to  an even more 2xciting project. HWe are

developing a memory expansion board wich wiil take a set of 4K chips and up
to two sets of 16K chips. This board wi!l connect 1o the back of the CPU uia
a cable and have its own power supply. It will cost very much les than the
expansion interface and will enable youw to take advantage of the cheap 16K

chios which are avgilable +rom a number of suppliers for around $118 per set.
Using +this board you could buy o set of LlEK chips 1nstall! them in the CPU,
then plug the 4K chips from the CPU into the beoard thus qiving you a 2ZBK
machine. Later you conuld buy another set of LBK chips and plug them into the
board to get ¢ 36K machine. @& you could have two 1B8K sets in the board,
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making a 48K machine. For those who want lots of memory but don’t need Bisk
drives, this should be _just the shot. It”s a big project and will take
several months to complete. In the meantime, we'd be interested to hear from
readers who would consider buying such a unit. It is too early to be certain
about price but we should be able to sell a fully assembted unit without

memory chps but including cable, case and power supply. for around $2006.

As you can see, things are really happening at MICRC-88.

s ABOUT OUR OWN SYSTEM (AND LEVEL 1) s%

MICRO-88 has a Level 2, 48K machine with lower-case modification, a single
Disk drive and a Comprint 912 parallel interface printer. This month we have
composed the magazine using the Electric Pencil word processing program and
the Comprint printer which prints characters in a 1Z x 9 dot matrix on electro
sensitive paper.

We generally-"run our disk system under TRSDOS 2.2 but have recently acquired
NEWDOS +. The Jbig advantage of NEWDOS + to a magazine such as ours is that it

provides a Level i in Level 2 program. That enables us to write, evaluate,
save, load, modify etc., Level 1 programs on our Leuvel 2 machine. Printing
Leuel 1 programs is another matter. Last month we had to convert our Level 1
programs into Level 2 and print them out using the LLIST command. For this

month, we hawe written a special machine | angquage routine that loads into high
memory (78BBHY. e use the NEWDOS SAVE# command to moue the Level 1 pogram to
8000H , then load and run our special LLIST routine. It lists the program,
starting from the first | ine number, locoted at B8BB3H.

In writing this special machine language program, we’uve |earned some things
about Lewvel 1 BASIC which might be of interest to our readers. Level 1 BASIC
programs start at 428BH. The first byte is 20 Hex or % 1n ASCll. The next

two bytes give the program length in Hex, ieast sianificant byte first, The
next two bytes then give the first line number in Hex, again teast significant
byte first. Then follows the first program lina in AMSCll terminated with a
line feed (BDH)». The next two bytes gre the second !ine number in Hex, least
significant byte first, then the program iine in ASC1l1 and so on. Unlike
Level 2. Level 1 has no special and of program identification, since the
length of the program is indicated at the beginning. All this will be clearer

from the example below.
% Example %
Consider the simple 2 }{ine program:
1 F.A=1 70 S
13 P.A:N.A
Counting 2 bytes for each | ine number, one space between the | ine number and
the program text and a Carriage Return ot the end of e=aoch |ine, +this program
takes 25 bytes.
A Hex dump of the memorwy block containing this program is shown below.
4200 2R (19 BB)» (A1 BB (28 46 2Z2E 41 3D 31 28 54 4F 20 35)

* length 1line no. program | ine

4210 (BO) (0A BB) (20 5B ZE 41 3R 4E Z2E 413 9D
CR line no. program | ing CR

The equivaient ASC11 dump is:
4208 $.... F.A=1 TO S
4218 ... P.A:N.A,
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Compare the Hex dump with the ASCll dump. The first byte 2AH, correspaonds
with the ASCll % and is a start of program identifier. The next two bytes

taken in reverse order, are BB19H, which corresponds to 16+ 9 = 25 (Dec).
This is the length of the program. Since there is no ASCll character
equivalent to these Hex numbers, they are shown as full-stops. The next two
bytes, taken in reverse order, are B@BlH = 1 (Dec?) which is the first |ine
number. Again there is no equivalent ASCll character, so these are shown as

full-stops too. The first program !line starts with 2BH, which is an ASCl1
"space”, typed in as part of the program. Although when you i1st a LlLevel 1
program on the screen, a space always appears between the line number and the
first program character, this space is not stored in memory so, if you want to
conserve RAM, don’t type in a space after the line number. The next byte is
46H, equivalent to ASCll "F", the first instruction and so on to address 4Z210H
which contains BDH, the Hex equivalent of an ASCll Carriage Return (CR).
Again, there is no ASCll character for a CR (it is a control code), so it is
shown as a full-stop. Then foilows the next program |ine until the 25th byte
which is BDH, the CR for the last line.

-3naag-

sssss88888 NEXT MONTH & ISSUE s$sssssssss

The February issue of MICRO-B8 will contain at least the following proarams:

HANGMAN (L 1) - This program is similar to the Level 2 version
publ ished this month but, of course achieves the
result in a different manner, since Level 1 does
not support string manipulation.

AMRZIN (L2) - A program which generates a series of mazes on the
screen, for you to find your way through.

ANALOGUE CLOCK - This program draws a large clock face on the screen,
(L2 + m/c |anguage) it uses high speed m/c language sub-routines to
redraw the clock hands as they move.

SET 2 - This m/c lanquage program adds a new graphics
{ms/c !anguage ) command to Level 2 BASIC - SETKX1 Y1,X2 Y2> which
rapidly draws a | ine between point X1 Y1 & X2 Y2.
It can save a lot of tedious programming and
13 much faster than BRS1IC graphics.

MONITOR FOR BRSIC - This m-c language program, which will be presented
(Instaliment 1) in self-contained modules over the next three
{m/c tanguage’ issues, greatly improves the versatility of the

TRS-880 when programming in Level 2 BASIC. For
example, it gives you a MERGE COMMAND. which "hides”
the rasident BAS1C program, allows you to load in
another program, auvtomatically renumbers 1t

so that no tine numbers clash and then joins the two
together. Anothar instruction allows you to "hide”
a program in memory, load another, modify it and
save it and then return to the original program.

1t will aiso enable you to renumber BAS1C programs,
tist all variables used, make szystem tapes and

carry out a number of other useful functions.

February’'s issue will also contain the next insiallment on Assembly Language
programming.

- {ATACATATA —



MICRO-80

P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA PAGE 5
TELEPHONE (08) 381 8542

** ASSEMBLY LANGUAGE PROGRAMMING s+

This 1s the firzi article in a serijes which will continue for about six
months. 1t 1s assumed that, ot present, the reader has very little know!edge
about the inner workings of the TRS-89 or its Microprocessor, the 288. This
series wi!l therefore s=tart ot a very basic levei, defining terms, explaining
memory mapping and o on. By the time the series is finished, however, we
will have cnvered some guite sophisticated programming techniques and readers
should have a good understanding of the Leuel 2 ROM, how tc use many of its
sub-routines in their swn programs and what many of the addresses in reserved
RAM are wused for.

[/

@)

In order to make the best use of these articles, you will need three programs:
an Editor/Assembler, a Monitor and a Bisassembler. Tandy can supply the first
twe. The Editor- Assemier is good but has two disadvantages. First, it is
expensive (%$595.95 on cassette, $139.8%, for the mpre sophisticated disk
version’, Second, all source code, comments etc., are stored in RAM  in
uncompressed ASCl1l format, this takes a lot of space, sometimes as much as 5
or 5 times the length of the final! ob ject (machine language} pragram produed.
When you consider that the Editor- Assembler itself takes about HK, if you have
a 16K machine, you would be hard put to it to ass2mble an o©b ject proagram of

more than about ZK. Many machine language programmers we know even run into
problems with 22K machines. That having beer said, the Tandy program is a
qood one and is conuenient to us=a. However, if you haun’t already purchased

an Editor/Assembler, you might iike to wait a few weeks. MICRG-EBB is currently
negotiating with some FAmerican software suppliersz and we hope to be able to
offer our readers an Editor/fssembler ftor no more than %45,

Tandy’ s monitor program is TBUG. It's greatest virtue is that it only takes
about 1K of RAM. A number of other monitors which are available, such as MON
3 and RSM-2, are much more sophisticated than TBUG but do take 3 to 4K of RAM.
The major criticism of TBUG is its price. At %27.95% it really is not very
good uvalue. Again, if you can wait we should soon have a ~ange of monitors.
f small one, equivalent to TBUG, for under $20. and more sophisticated
monitors for abcut $28 tc $€306.

Finaliu, there is the Disassembler. Tandy doesn’* offer one nor, to our
know!ledge, does anycne elisza 1n fAustiralia, except ag part of the MOMN I monitor.
in view of this, we are looking for a suitable, stand-aione disassembler +to
offer in 2ur software range, MWe expect that all! the above programs should be
availabie from MICRO-28 by March.

As a further help *to *the Assembly Language programmer. we are preparing a
disassemblaed ii1sting of the Level! 2 ROM with comments and entry points for
useful sub-routines, together with a detailed map of rmserved RAM. This
shouid be available as a separate publication in March.

For the moment, however, {st’s discuss some of the fundamentals of the TRS-80

microcomputer. The heart of the TRS-80 is the 2Z2ilog 2 BB microprocessor.
This is a third generation, B-bit microprocessor. The first generation was
represented by the 50028 and the second by the 80884. In developing each
generation, the designers followed a poiicy of “upward compatabilitu® for
software. Thi1z means that programs developed for computers wusing <the 8008
willi run on computers wusing the 8820 or the Z 80. This was achieved by
preserving the basic 80BE 1nstruction set (the codes which <cause the

microprocessor to carry scut differsnt operations such as moving data, adding,
comparing, etc., ) through each generation. By the time the 2 88 was
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designed, this instruction set and some of the basic "architecture® which went
with it were rather outmoded, so the 2 88 has it s own more powerful
instruction set, added to the 808808 set of 78 instructions. There are 158
di:fferent i1nstructions you can use with the Z 80.

Wait, before you turn over and go back to your BASIC programs you should know

that you don’t need to be totally familiar with all 158, Because of the
upward compatabil ity mentioned ear!ier, many of the 8880 instructions can be
1gnorged because there are much more powerfusl ones available in the new 2 8%
instructions. There are two schools of thought on learning fissemhliy Language
programming. One says you should learn to craw!l before you walk and use the Z
8% like gn ©8BBY wuntil you are ‘“experienced® enough to go on to the 280
instructions. The other, and the one to which we swubscribe, is that you
shouid start off from scratch learning to use the Z 88 instruction set to its
full capacity. There is no doubt that pogramming an 8888 iz more temdious than

-

programming a << 88. Life’s too short to waste that way, so we will use the
best instructions auailable on the 2 88 for each task, be they from the 8080
zub-set or the new Z 80 set.

1 single 2 88 instruction is |ike a BASIC command or statement but much less
comprehensive. Whereas, with one BASIC statement such as CLS you can clear
the screen and return the cursor to its home position, to do the same thing in
machine }anguage would require dozens of instructions. In fact, when you use
any RASIC statement the 2 88 first converts it into a =series of 2 B0
instructions, under the control of the BASIC INTERPRETER program stored in the
RGM {read-only memory). It then executes these instructions. This can result
in the 2 80 carrying out hundreds or even thousands of instructions #or one
BASIC statement . Therefore, if¥ you write programs directluy in machine
language, (£ 88 1nstructions) a given resuit will ba obtained many times
faster than if you had wvsed a high leve! !anguage | ike BMSIC.

s with any other computer, there are three fundamental components in the
TRS-80:
- CPU (Central! Processing Unit}, the Z 89
~ Memary to store programs and data
- Input-Output devices 30 that you can communicate with the
computer and it with you.

The baosic TRS 88 comes with three input-output devices. The keyboard, which
is an input only device. The video monitor, which is an owuiput only device
and the cassette recorder, which is both an imnput and an output device. In
addition, you can buy other output devices such as a printer or a wvoice
synthesizer and input-output devices such as floppy disk drives or the RS 232C
seria! interfaorce.

The memory of a computer , is o a great extent, a measure of its data
processing power, so computer owners wusually classify their machines by memory
size eg. 4K, 18K, 32K, or 48K. K meansz 1924 bytes. The byte is the basic
memory cell, so a 4K machine has 4 x 1824 = 4096 separate memnry cells in
which information can be stored. In the case of the TR5-88. g buyte consists
0¥ 8 binary digits (bits3i. If you are familiar with physics, you could liken a
bute to a molecule and a bit to one of the atoms which go to make up the
moiecula. Since thers are 8 bits in 4 byte and every bit can assume the value
of either @ orl, there are 2 to the power 8 = 256 possible combinations of
bits and hence g byte can assume any wvalue between B and 255 (decimal)



MICRO-80

P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA PAGE 7
TELEPHONE (08) 381 8542

depending on the i1ndividual values of the bits which it contains. So. if uou
want to store a number between B and 255, yowu can store it in a single memory
cell. But, :f you want to store higher numbers, ynu must use 2 or more memory
cells for each number.

We mentioned that the btyte iz the baszic memory cell in the TRS-#8® and that you
can store values in these celis, However, there 1s }ittle point 1n storing
again later, s0 any computer must hauvue some

m
system for retrieuing values from its memory. The TRS-88, in common with al)
s

%)

-r

values if you can’ t usae the

modern digitatl ccmputers, uses a random access memory system (RAMI. In this
system, every memory cell has a unique iocation or address, ust as  houses
along a street each have their own number. The 2 89W CPU has LE address 1 ines,
each of which can be on or off (@ or 1. The maximum number of comcinations
for these gddress li1nes is therefore 2 to the power 15 = £5,536. The 2 88 can
therefore address 55,536 unigque iocationz (or bytes of memory?l. There are

1824 bytes per K byte, B65,535/1924 = S4, hence the Z BA can address B4K of
memory. (MNote thot B is the first address so that the highest address is
55,535 not B5,526).

There are threce differant types of memory used in the TRS-8B under this random
access system. The first 15 ROM or ®“read-only memory”". This means that the
values are put 1nto the memory by Tandy and can’t he changed by the user. The
Z 8B cen read these memory locations, however, and agct on the i1nstructions
contained in them. The ROM contains the Leuei 1 or Level! 2 BRSIC interpreter
program which 1s always there. In fact, hoving the interpreter in ROM was one
of the best features aof the TRS-22 when it was first onnounced. Many earlier
computers required the wuser to load the BASIC interpnrater in from ¢ cassette
each time the computer was turned on. Imagine how tedious that would be! The
FOM 1n the TRS-88 occupies the lower memory addresszes: Lavel 1 from B to 4095
(4K} and Level 2 from @ to 12,287 (12K). On power wp, the Z 8@ goes straiaght
to an address in ROM and starts executing the program contained there. The
BASIC program you write i1s gctually data wsed by this interpreter program.

Arother kind of memory wused by the TES-280 iz Read-Write memory. This is
"votatile” memory in which the 2 88 can stere (write: data or from which it
can ra2triaue (read: tt.  Your BRSIC programs are stored in this memory and,
when Lo switch trhe computer off, you lose everything in it. Obviousiy, this
13 a p-etty 1mportant kind cf memory, so why havn’' t you ever heard of 1t7? You
have, put 1

you ccn seae from the above, it is no more nor less random aoccess than ROM bout,

t is generally referred to as RAM (for random access memorul. As

who are we te argue with the crowd? From now on, we shal

reter to
read-write memory as ®RAM. There are several important things to know about
RAM. First of all, it cccuries the higher memory 4oddresses, starting from
location 15,384 and, 1Y youw can afford it, going all the way up te location
B5,535. You cannoi plac2 RAM in the first 16K memory locations because these

are occupied by ROM and memoruy-mapped devices (see below) thus the maximum RAM

capacity in a TRS-80 i1s 48k, S0 RAM starts at memory address 16,384, 4K goes
up to address 2in, 479, 1BK gces to 32,757 and 22Kteo 49,152. Finallu, not all
of RAM 13 available for your own programs, data 2tc. Some 13 reserved for use
by the ROM. In Levei ! machines, the first 513 bytes of RMM are reserved
whiist in Level! Z machines the first BlZ bytes are reserved. PBut don' t feel
cheated. This reservad RAM is 4 godsend for the machine Janguage programmer
as 1t lets you escape from ROM routines back to yowur own programs, thus

tetting you make wuse of g st of the programming done by Micraosoft (who
developed the Leuvel 2 BRSIC ROM for Tandu .
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There are stil! 4K of memory locations unaccounted for, from 12,288 to 16,383.
These addresses are used for MEMORY-MAPPEDL input-output devices. The upper 1K
(15,368 +to 16,3827 is used for the video display. This display has its own
set of RAM chips and you can use them like any other part of RAM, with the

odded adwantage that you can see what’s in  them!i, Type in and run the
following program:
18 CLS

Z0 FOR C=15368 TO 15871
32 POKE C.B%
48 NEXT C

Well, you’ ve filted half the screen with A's, so why is the prompt at the top
of the screen? The reason is that you' ve stored the ASCL1 eguivalent aof A
directly into many of the screen memory locations without the cursor controi
routine knowing anything about it, as it would have, had you used a PRINT
statement. Now add the following !ines to your program and run it again.

S8 FOrR C=15360 TO 15871

&8 POKE C,32

70 MNEXT C

This time you cleared the screen by poking ASCl1l spaces into its memory

addresses and still the cursor control krew nothing about it. This gives you
an  1dea 0ot how much is involved in a simple PRINT statement which not only
puts the appropriate value into the correct memory address but also advances
the cuyrsor, mov es it to the next line and scrolls everything up when ynu
fimisn printing the bottom tine. All the instructions to accomp!ish this are
contained in a sub-routine 1n the ROM. In a later article. we will show you
how to use this sub-routine to save yourself a 1ot of programming/debugging
time.

The next most important use of the memory-mapped area is the keyboard which
accupies addresses from 14.3B5 to 14,464. Again, in later articles we will

zhow how t2 moke use of this information in your own programs. The rest of
the memory-mapped area is uzed to communicate with the printer, floppy disk,
cassette eto., or for interrupts or is not used at all, at least at present.

voloined =2ar!i1er, that the basic unit used by the TRS-80 is a byte which
can hae 256 differant ualwues depending on the status of each of its & bits.
The wv3lue ofi ¢ bute can be deszcribed in a number of different ways. Until
now, a2 have used the familiar decimal notatien and that is the notation wused

by Tendy in Lewel 2 BRSIC. All addresses are expressed as decimals and, when
FOKE stotements are used, decimal values are POKED into the decimal address
spec:fied. The decimal system would be fine if we were always dealing with

numbers. bui the uasiue of g myte can represent things besides numbers. It
might, for instance., represent a letter of the alphabet, or status information
about the |ine printer o an instruction code for the Z 8@ microprocessor and
s on. Again, we may noi want simply to carry out mathematical operations on
1t. MWe may want to do zome logic operations on certain bits or split it into
twoe blocks o0f four b1tz rather than sne of eight. Much of this would be
difficult to do if we used only decimal numbers to represent the walue of a

byte. An clternative wou'd be tn consider all eight bits 1ndividually. This
inunivas the binary systeam of mathematicz and because it is the most basic
system, iz cften used in computers. Its disadvantage is that binary numbers

are iong and tediowus to wusSE Gna it 1s very easy Lo moke mistakes.
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To owvercoie this the 2 ®B uses a Hexadecimal system. This is a system of
mathematics using the base 16 (decimal ). R single Hexadecimal number
(identified by the suffix H? can have any decimal wvalue between B and 15. The
numerals B-9 are used to represent the first 18 wvalues then the first six
letters of the alphabet, A-F, are used to represent values from 18-15.
Eg. SH = 9 Dec., AH = 18 Dec, FH = 15 Dec.
iPH = 1648 = 16 Dec, AZ2H = 10Bx16+2=162 Dec., etc.

The great advantage of the Hexadecimal system is that it allows any 4-bit
quantity to be expressed as one digit so that two digits express the value of
any Byte. It can be easily converted to binary and is much easier to work
with. Believe it or not, aftsr a little practice, you will find it easier to
think of memory addresses and byte wvalues in Hex than in decimal.

ASCl1l stands for Americon Standard Code for Information Interchange. It is a
code, formulated sewveral! years ago, by which all of the characters that mau be
input from the keuykoard or printed on the screen are represented numerical ly.
Al though ASCl1l is only a ?-bit code, B-bit bytes are always used to hold the
ASCl1l values inside the TRS-80. Appendix € of the Level 2 BASIC reference
manuval |l ists the codes. For evample, B85 is the letter "A" and 32 indicates a
blank space. Although the TRS 88 can only display upper case ltters, it can
both input and output |lower case letters. If you hold down the shift key and
type any letter, you are actually typing a lower case letter although you' d
never know it because it is displayed in upper case. {Mote that this is the
reverse of typewriter keyboards!. Furthermore, if uyou type in a BASIC program
in tower case, it will =ztill work. The only dizcrepancy is with the "@*  if
you PRINT @ somewhere and type a lower case *“#°, it won’t work.

The important point abowut upper and lower case is that the TRES-80 1s fully
capable of computing with lower case lettars, it merely can' t display them on
the video monitor. In fact, the TRS-88 has most of the hardware reqguired to
display lower case latters and there is a simple modification to enable it to
do so. We have conuerted ours and find it very wusetul when wusing the Electric
Pencil . In s future issue, we will describe how to carry out this conuersion
on your computer for just a few dollars.

The 7-bit HASCll <code has room for 128 values, but not ail of these are used
for displayable characters. The first 32 values (B-217 are used for control
codes, which are alsc described in Appendix C. Since the 7-bit vclues are
always kept 1n 2-bit bytes, that leaves room for 128 more walues for speciat
purpases. The numbers from 129 to 191 are used for Graphics codes whilst the
remairing numbers f-~om 192 to 255 are used for space compression codes.
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Numer ical wvalues wused in calculations are stored in several ways. The
simplest are BASIC integers, which are held in Z-byte numbers. The maximum
uatuve of an integer is 32,767 rather than BS5,535, because the First bit 1s
used for the sign, so that gyou can compute with negative numbers, That
explains why, when you want to POKE a value into an address obowe 32,757 yJou

need to use the formula "POKE" - 1% (address reqguired - 327873,XX". There is
an unusuc! feature about Z-byte i1nteger numbers in the 2 BA when they are used
to represent addresses of memory locations. The 1wo bytes are stoed
"backwards” 1n memory, so that oddress 12Z24H would be stored in memory as :
AXAIH 34
AAXZH 12
This is a hangover from the days of the S0BE and 8BBRA. Just remeber when
interpreting addresses from a Hex listing of memory contents the |east
significant byte comes +irst, followed by the most significant buyte (see the
paragraph in thiz issue headed - fAbout owur own system fand Level 13 3.
The storage and manipuiation ot singia-precision and dJdoublea-pracision,
floating-point numbers 1s a much mors complicated process and witl be a large
part of the nontents of o future article. Hext month we wiil discuss the

architecture of the 2 88 and start looking at its instruction set.

-P0RRG -

*% Some 0+t LIFE continued &

Gnly when the new dispicy 1z remady is it transferred to screen memoru.
Bituntiy tt i3 the last of the ruies that makes Life rather difficult to set up

on o computer with reaseonoble running speed. It is also this last rule which
makes possibla some af the very teautiful and i1nteresting watterns which

devel oo as each :fuccessive generstion 1z displayed.

=

The original concept of Life was +that the owverall population would en joy
perinds of growth and exponsiar, suffer periods cof recession and contraction.
and that in all cases would stabiliszse - with aither a pattern of growth and
contraction  that repeats continuousiu, nr with a stable and non-~changing

pattern.

o)
8]
in
n

Thiz has always proved to te the
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3 SOFTWARE SECTION #*»

The listings for these programs are at the back of th2 magazine. This section

4

explains what each program is about and how to use i%.

% RICOCHET - Lir 4K s by C. Bartlett
4K users wili have to use full abbreviations and 3!! multiple statement | ines
in order to fit this program in. Unfortunately, our nice new machine language

LLIST program mentioned earlier in this issue, introduced one or two new
statements of its own, so we have had to convert Ricochet to Level 2 and LLIST
it that way. Remember to use PRINT AT instead of PRINT @, Otherwise,
everything should be straightforward.

This program commences by drawing a wall down the cenire of the screen.
Randomly spaced along the wall are seven gaps and ii1ned up with these qaps are
seven targets to the far right. MWalking up and down the screen at the left is
a man. When you think he is in the right position, press the "A" key, the man
will stop, raise his arm and fire. 1f you stopped him corrctly the bullet
will pass through the gap in the wall and hit the target. If not, the bullet
will ricochet off the wall and kill him!

You have 32 men and 7 targets per game. Pressing the "ENTER® ke will cause the
man to reverse direction. Sounds easy doesn’t it - try it!!)

*% FRUSTRATION LZ/4K =% by Peter Hartley

This is a good party game for kids. When you run the program, a pair of Zeros

tlashes randomly and rapidly in the centre of the screen. At a random time,
this "clock”™ starts counting. The idea is toa push any key as qguickly as
possible after the clock starts running. If you push too early, the computer
gccuses youw of cheating and then the clock starts all over again. FAtter ten
tries, the computer prints out your highest and lowest scores and the number
ot times wou cheated. 1t also computes a % rating in  accordance with the
formula 1n Vine 338, Just a warning, 1f you don’ t |1ke having the keys on

<our computer vashed, Qo on to the next program!
*3 HENMCMAM LZ /4K *% by Bernie Simszon

Last morth. we aduvertised this program for Ll mahines. It turned out to be
for L2 machines. it be dore on a L1 machine - we’ve got a half-devel oped
program to do it, It ot more difficult of course, becausze you can’t uUse
string manipulation. We wit! publish  the Li Hangman next ﬁonth. In the
meantime. theose with L2 machines can en_joy this very well presented version by

Bernie Simson. This 15 o good educational game for kids from about B up.

Q

[V}

[Siign |

If you !eave out |ines 2Z-9 inciusive, Hangman should fit into a 4K Levyel 2
machine { just). The game starts by asking unu whether 4you are a4 novice ar
professional (profassionals get harder words),. It explainz the scoring and
then prints out a series of dashes near the top of the screen. Each dash
represents a lettar so, S dashes - 5 letiers in the word, You then enter a
ietter. TIf 1t is contained in the ward., the computer puts it into its correct
poesitionisy.  If 1t 1z not in the word. the computer startzs drawing a scaffoid
with a9 man on it. TJoo many errorz and the man (that' s you ) aets-hanaed. One
24 the nice features about this program 1= that, if you win, néxt timewuou get

¢ harder word, but if you lose you 3et an easier word. We know you' |l en joy
this one. i ’
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% GAME OF LIFE LZ/1BK s by Peter Hartley

Thi1s program is in two parts, a machine |anguage sub-routine which carries out
most of the computations and a BARASIC program wused to set oup initial
parameters. The BASIC program calls the machine language pragram via the USR

command. To enter the program first answer the Memory Size guestion with
04793, then, wusing a suitable monitor, type in the machine |anguage prgram
from the Hex listing. At this point you should use your monitor to make a
suysiem tape. Pargmeters are:- Start 588pH, End S19AH, Entry @08BBH. Now enter
tha BASIC iisting and CSAVE that. To start, simply enter RUN and the BASIC
program wil! take ouver control and call the machine language sub-routine as
required. When re-ioading LIFE from tape first protect memory size then enter

the machine language sub-routine using the suystem command, return to BASIC
then CLOAD the BARSIC program and run it.

The game of !ife was originally discussed in The Scientific American some
sighteen years agao. I+t isn’ %t really a game at ali, but a rather complex set
nt rules governing the growth of cells f€(or civilisations), which this
programme ilustrates graphicaliy on the TRS-80 s screen.

The rules are 53 folilows:-
3 Boch cetl £2X by LY in this wersian) is capable of |ife

i

22 Life wiil be created in a cell locatisn if it has exactly thres |iwing
reighbours

33 Life will continue if e cell has only two or three living neighbours

4y Life wili cease if a cell has less than two tiving neighbours (we all need
some companionship!)

51 Life  wit] ceose if a cell has more than three living neighbours (since

thres cells are reguired to create life,it sands to reason that “four’s a
crowd” therefore Five is unliugbliel! )
£ AV births and deaths must necur simultaneousty.

Thiz wuversinn af bife is 1N two parts. The Basic programme is Qquite self
zxDranatory, ortaring the option of wuser or computer generated =starting
natterns. wvarishle generatiorn speeds (up to one per second), and single key
terminailion at cnu Lime.

“he machine language routine does ail the real work, making massive use of
subroutinaes.  Zach cun through this routine will create one new generation.
Tirst o4 a2 tme socresn dizplay is duplicated into memory. This is to
gtiminatz amnouin: "ol iteches” as the display is accessed through the routine.

Each pair of B:ita (B-1,2-2,and 4-5) are treated as one - this slimingtes
vertical streiching of the display - and =aach distay line is 1treated
separately. The +top and bpotiom |ines are ‘wasted® at this stage. This
varsion does nnt permit anu vertical "wrap-around”", but it does occur

norcizontally.,  1F you don’ t wont this you will need to add a line to the basic
routine, %o resat KB, 1., X1ZE, and X127 right down the screen prior to the
‘:FJ 1
SF caltl.,

Irn turn. the neighbours of each bit-pair {or cell) are examined to see whether
27 not they are i1ve (satl, A ftaliy is kept and o second display is gradually
Q

-
buitlt up in memory. on the bazis of the ruies outlined above.

*+ Continued on Page 12 %%
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#s STOCK RECORDING SYSTEM L 24K #% by Keith Neighbour

This program iz really neat as it illustrates a method of sorting which is
delightfulliy simple but which we have never seen used before. The 1dea, iz teo
make part of the stock number of your items the same as the |ine numbker where
its data 1s stored in the program. Yoo do this by entering the informatior gas

a DATA statement. The TRS-88 then stores this information in arder of line
number (and hence stock number). You can then iist or print out any
information you want about the stock items and they will ba listed in

numer ival order. Simple isn’ t it, Why didn’ t we think of 1t first?

In fact, trhiz program was 9riginally written to help a Tandy Store Managar
keep track of his own stock, zoles etc., and it haz proved very wuseful. Az
we! | gs a2 4 diart serial number, Tandy uses a Z digii zeries number, as u
preofix. The program, as tisted, will list all items 1n any nominated series,.
and compute the total salez value by multipiying the change in guantity of
each 1tem by its sel!ing price and totalling them. It will alse tist out the
data concerning each stock itam and of course, new stock 1t2ms can be added or
informat 1an about existing ones altered. In order to show yosu how it works,

the following 2<ameles have been included:

Series % Cat. #

L2¥ BS54

1zl BE5

14 241

A5 =Fg=

21 age

id 13213

is 1348

iz 1879

i 1924

31 Z@asL

iz 24352

21 3452
Lines 1 to  EE5T are reserved for the deta statements. Line 9999 itseif is
wsed 3 on end of datc  mwmorker, wheri the program is listing 1tems and
proccurTers 9322 .~ 5 data line, it knows it has resched the end of the stock
bisy You ocan, of course, use anyg valid | ine number for your DATH statements,
Dist wre  surs y2w don’ % crash the program 1iszelf, which is best kept as ¢
plock 3% 'ine numbers on its own.
Tupe in thz prosram and run 1t, A menu will be printed out on the scraen.
Enter the appropriste cumber for the action you want to take. Full
instructions are inotoded in the grogram. They do need careful reading. Don’ t

®

forget toc enclaose the dote ir w2cause it 13 read from the datoa statement

W)

by a strng

The logic benind this program can 3iso we uged to write a simple, data-base
maranemant  systam, Keith nas one of those too, which we will publish next
month,
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ss MONITOR IN BASIC L2/4K s% by lan VYagg

This program makes wvuse of PEEK and POKE stotements and also HEX/DEC and
DEC.“HEX convertor sub-routines to allow youw toa =xamine and modify memory
tocation. It wiil anabte ynu to key in the machine language prograoms we
pubt ish even if you haven’ % got a msc | anauage monitor.

But, perhaps best of all, it agllows you to dump the contents of a block of
memory to tape and then load it again. Admittedly it is slow, but it works.

First of ati, you specify tha program title and its start, end ana entry
addresses. These are recorded on to cassette as data using the PREINT#-1,
statement . Then BB byteas of memory are PEEKed at and their contents are
packed into a string variale, using a minus (-) sign as a separator. This
string wvariabte is then recorded as ddata and so on until the whole block is
dumped. The loader program carries out the reverse operation and POKEs the
data back into the addresses it came from. It iz slow hecause sach EB bytes
is separated by the 4 second tape |eader. Neverthetess, 1t does enable a
standard Leve! 2 machine, working i1n BASIC, to load and save machine !anguage
programs on tape.

After uyou hguve entered the program, type RUN and a menu will be displayed on
the screen. This should be self explanatory. You can return to the menu at
any time ny entering H.

- 30990 -
s3x CORRECTIONS %
CIGITAL CLOCK (December Issue ! Well, 1t happens to =veryone eise and now it
has bhappened to ws. There were a couple of errors in the listing of the
Uigitat Ciock program pub!ished last month. Those who ordered their magazine

tater in the month got copies corrected by hand (ugh'!' i, For the rest of our
readers please make the foillowing changes:

Line ZEZ GOTD 402

Line 28T <hange the | ine number to 245

~EBERE -

s+ ADUERTISEMENT *s

FOR CUSTOM PRCGRAM DEVELOPMENT OR HELP WITH WRITING YOUR OWN PROGRAMS, CONTACT
PETER G. HARTLEY. 57 MAIN AUENUE FREWVUILLE. S.AUSTRALIA.-REARSONABLE RATES.
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#3 HARDWARE SECTION =»s

Last month we published details of some modifications which can be made +to
improve the operaticn of the earliec cassette recorder suppiied by Yandy., the
CTR-41. Some of thesse were dasigned to give the CTR-41 many of the features
of the newer CTR-8@, others allow wou to hear yowr CLOADs snd CSAVEs ond would
be usefu! on a CTR-8B@A also. Last months instructions should enable uJou to
carry out this mod.

= CTR-88 1s that, with some models, if you uze the
: t loading, a pulse is recorded in the middle of your
program and the taps iz wnusuahble. Apparentiy the pulse is caused by

One problem pecutiar to the
recorder STOP  key whils
) ! 5 an
inductive spike from ths motor, finding its way to the recording head. Tandy
have fixed thiz on models manufactured after 1975, Look inside Vthe botter&
compartmant o+ your recorder. There should be a sticker carrying the seria]
number. fAfter the seriaol number are three or four characters such as 1BRS or
1RS. These recard the manufacturing date. The first number fL or 19 in the
example’ iz the month of manufacture, 1 = January, 18 = October etc. The A i;
2 separaior  and appedars: to haue no significance (it probably means 1978 <3,
The last number is the last digit of the year of manufacture. Ta o= 1878, 9 =
1979 ete. ., 1f your recorder was manufactured ear!ior than February 19375 (2A3)
then you probabiy have thiz probiem. Marious fixes have been tried. including
diodes ond large capacitors across the motor but we recommend that Qou take ii
back to Tenxy, who shouls fix it for free. )

-8BBns-
=% |ETTERS TC THE EDITOR ##

From: E. T. MONAGHAN, "WARRAKWEE" GREENWELL RD., PYREE NSW 254@
Tel . {RA44347 1743-1728

We are ysing o TRZ-82 Level 2,32K with two disk drives and a Line printer to
control a Freisan Bairy Stud of abour SMAE animals and some farms. We would be

interested 1:n contacting by letter or ’phone. anuyone who is wsing or
zonsidering using a TRS-8¥ for rural purposes or who has softwars on cassette,
disk or  listing which we may be able to conuert to owur vze. We will accept

reverse charges for " phane calls.
We wonder 1f u4youw are considering the supply of the programs on disk, as we
wouid prafer s buy dizks.

‘14 angone can help, please contact reader MONAGHAN direct ). As far as disks
are concerned, we have no plans to supply them at present. There iz a number
ot good reazonz.  First, they are much more sub ject to damage in transit than

cass2ttes, > there is the qguestion of copyright. To supply a program
o disk  would inuvolue also  supplying some component of TRSDOS which, of
coursa, .3 a ~andy copyright. Tandy has already warned some program pubiishers
in the Ziotas thot they face lagal action if they continue to seil programs on
TRSDCS oises, Thnot's a hassie we don’ t want at present. Finailuy, trhers 1is
the orics, Tre  price of the disk wouid swamp the price we charge for the

program. { ty must have programs on disk, we would be prepared to
record  tnem arti gour own minimum system disk which you would have fairst o

Far +niz we would make a charge of $5.92 (instad of the $3.50 for

3 Sassettal, rme charos, auite frankly is to discouroge you from using disks
for this gpurpose. 2in7e 5t praesant, such a service would be difficult for us
to prouvide. Howeuv ar | if shis replu meets with a storm of protest {from
disk-~drive owning raaders, we wiit reconsider our policy. SO it's over to owur

readers - Ed.
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From Dr., JOHN CASTLE, Brighton S.A.

In your subsequent issues, perhaps you may be able 1o help me and others, by
publishing the following:
L. A machine language routine similar to that in GZ Level 3
which gives the BREAK Hey a Level 2 typs RESET function.
This wouild be very useful when the computsr locks up and the
expansion interface 1s connected.

2. How toc get into and out of ROM 1o use existing routinaes

in ROM 1n one’ s own machine |anguage program.
tYou' Il no doubt Dbe interested in cur Assembly Language Programming series,
starting 1n this issvue. That seriss will certainly cover point 2 wery
thoroughly over +*the next few months. fs far as the BREAK key routine., ws
zaree it would be useful and will look into it in the near futura. 1If anyone
tas  already written such a program, why not send it in ond we wilil publish it
and pay accordinglu - Ed.

From PF.F. MOOGRHCUSE Oaklaigh Vic.

It would be helpful 1¥ you could publish a {ist of +forthcoming programs in
sour magazine. This would help readers decide whether a 12 month subscription
13 nractical .

t1 wish we knewy' Each month we publish a MINIMUM list of programs for the
toi lowing month and we give as much information as we can concerning
rcothcoming articies of general interest, constructional articles etc.
rowevar, many of tha prograoams which we will be publishing wiil be coming from
2ur  readsars  and we havn’t recsived them yet. Tor do we really know what
readers wan*t - uptil we hear from them ouer the next few months - Ed.

~bpane -

*s STOP PRESS s
3 NEXT MONTH S PROGRANS *»
In addition to thsa proarams described on Page 4, February's issue wiil  also

contain ¢ BIORYTHM orogrem and a simple DATA-BASE MANAGEMENT SYSTEM. both for
LZ74K machines.

in

1% % %1% M

*#% LSERS CLUE NEWZ *%

v

The SDE. <7 Gawler Place TANDY shop at 7¢.30 pm

TE OTRT-22 USERS CLJB meets at the
o the $i7-° Thuragag 2f the month., The next meting is on Thursday 7,288 .
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1 REM AUTHOR C.BARTLETT :1979: RICOCHET

S CLS:R=B:A(1)=B:Q=2:2=1:5=4:T=40:1J=1:U=43: GOSUB3000

19 RESTORE

12 FORX=BTO1Z27:5E ,B):SET(X,47): NEXTX: FORY=0T047 TOL27, Y )i NEXTY

28 READA.B.C.D,E, F u,H 1,7, K,L M,N.O

25 UHTH?.B,S.lZ,‘A,L2,13,l4,34, 3 34,35,36,27,38

3. SET(S,T):SET(U,U):PRINT@?SB, RICOCHET"

S8 SET(D,I3:5E7T(E,

S5 SETCA,JI:SET(B, I :SET(C,JI:SET(D,J):SETCE,J):SET(F,J):SET(5,T):SET(H,. T
55 FORY=KTOL: QETYR 3 %TT(F YiiSETCD,Y 3:SET(E , Y :SET(F Y Y:SET(H, Y ) NEXTY
7S FORY=MTCO:SET( C, SETCF Y I:NEXKTY:SET(B,S1:SET(G,0)

36 IF(POINT(SKT)=G)*(POINT(U,U)=1)GOSUBLBBB

27 IF(POINT(S, T:=Z12(POINT(U,V=R)GOSUBZ2RA: SET(LL, V)

88 CRINTeS32;" *::IF2=1G07T09&

99 RESET(F,0 :RESET(G,0:iSET(G,N1:2=1: IFQ=1FESET(G,0-1)

w
M)

GOTO9?

36 RESET(B.CQW:RESET(C,02:SET(B,N): 2=2: IFCG=IRESET(B,C-1)
97 IFQ=1G0OTO18%

1P I=1-1:J=J-1:K=K-1l:L=L-1:M=M-1:N=N-1:0=0-1

181 IFI=10=

18z GOTClze

ipS I=T1+1:7=" tH=K+1 =L+ 1 M=M+1:N=N+1:0=0+1

1Be IFO=370==

BT GO0TC1EZ

128 RESETLA,L+15:FRESET(E,J+11:FESET(B,0+1 »:RESET(C,O0+11:RESET(D,L+1)

136 RESET(E.L+1):RESET(F ,0+1 i :RESET(G,0+13:RESET(G,J+1):RESET(H,L+1)

131 GOTO15H

22 RESET(A,J-1):RESET(B,J-13:RESET(C,J-17:RESET(D,I-1):RESET(E.I-1):RESET(F,J-1

158 RESET(G,J-13:RESET(H,J-13:PRINT@232; " "; :GOTOLSHL

1900 RESET(H, K»:RESET(H,L):SET(H+1 ,K):SET(H+2,L):RESET(H+1 . KJ:RESET(H+2, L}
1995 SET(H+1,J)7:SET(H+Z2,K):RESET(H+2 ,K):SET(H+1,J)3:SET(H+2,J3:SETI(H+3, T3
1gs@ P—H+4'N—J

1B SETLR TRESETIRP WI:P=P+1:SET(P, W)

1922 IF(PuINT(r+l.N)—l)i(P<BB 160TO 12

1984 IF(POINT(P+1 , k=1 2s(P>ERR=R+]1: GOSUEREARA

1990 IFP=125RESET: &, W :G0TOLL1E

1106 GOTO1B606

1118 RESET(H+3,J):FESET(H+2, T 3:SET(H+2 K :RESET(H+2Z,K3:SET(H+1,KY:SET(H+2,L)
1115 RESET(H+1,J 3: RESET(H+L K RESET(H+2, L 3:SET(H,K):SET(H,L3:SET(S, TY)»:SET(U,V):
RETURN

1265 RESETI(P,W)ItP=F-1:SET(P. Wi: IFPOINT(P-1,W)=1G0TO12508

1248 0701200

1258 RESET(H+1,J):RESET(H+Z,J):RESET(H+3, T ):RESET(H+4, J):RESET(A,K)»: RESET(A,L)
L2288 SET(H,IMV:SETIH+L,1-13:SET(A-1,K):SET(A-2,L1:RESET(H,I):RESET(H+1,1-1)
1270 RESET(A-1 . K¥:RPESET(A-Z2,L3:SET(H, IT):SET(H,I-17:SET(A-1,J3:SET(A-2,7)

12813 SETIR-3,J):RESET(A-1, T1:RESET(A- 2,JJ-RESET(H~.,J).SET(H,I)-SET(H.I 1)
1290 SETH, I-ZI:RESET(H,I-Z)

1392 RESETC J3:mESET(A,I):RESET(A,I-1):RESET(D,1):RESET(E,I):RESET(H,I):RESET(H
,I1-10
1328 CET(S, , I-10:SET{G, T):SET(H+L,I):SET(H+Z,1):SET(H+4,I):SET(H+4,1-1)

1338 FECETIC, L PESET(D, LY :RESET(E, L :SET(G,L):SET(H,LI:SET(H+1,L)
1340 FESET O R RESETIOD, K3t RESET(E K):RESET(F ,K):SET(G,K3:SET{H,K):SET(H+1,K)
1245 CET H+2 VMt RESETCL, THtRESET(D, J):RESET(E , J): RESET(F, J): SET(H+1,J:SETLH+2,J

B SET(H+3,J3:SET(H+4, 7 :RESET(C M):RESETLC. NI:SET(D,NI:SET(E.M):RESET(F , M}
Qa RESET(F,N?:SET“H.NJ:SET(H+1 M):RESET(A,J1:RESETC(B, J)
416 SET(B.MN):SET(B, 0 SET(C . B):SET(D,0):SET(E,CH):SET(F,0):SET(G,0):SET(H,0)
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1420 SET(G,NI:SET(H,NY:SET(H+L ,N):SET(H,M):SET(H+1 MJ):SET(H+2,M)

1438 SET(H+1,LI:SET(H+2,L 1 SET{H+3,L): SET(H+4,L): SET(H,K) : SET(H+2,K?

1440 SET(H+3,KI:SETI{H+S K3:SETLH, I) SET(H+E,J)

158 RESET(G,I-11:RESET(G,IM:RESET{H+L,T M RESET(H+Z  I1):RESET(H+4,I):RESET(H+4,1 -

1518 RESET(B,NY:RESET(E, M1 RESET(F ,L:RESET(G,L):RESET(H,L):RESET(G, JI1:RESET(H+1
1520 RESET(H+4,Ki:RESET(H+L, J ) RESET(H+2,J1:RESET(H+3, J):RESET({ G, K):RESETI H+4,3)

1540 RESET(H, JT1:RESETIH, K I:RESET/H+E,J 1 :RESET(H+S K 1:RESET(H+2 ,K): RESET(H+3,K )

1558 RESET(H+L,. "tREZET(H+Z L :RESETIRH+3Z, L1t RPESET I H+4 L)

1580 RESET(H. MI:RESETI A+ L , M1I:RESET(H+2 MY:SET(H,0):SET(H+L,0:SET(H+2,0)
L2708 SET(HE4Z, G SET(H+4, 01 SET(H+S ,0):SET(H+E,03:SET(H+7,02:SET(H+2. N

1TEH SET(H4AZ,H:SET H+3 NITSET(H+HS5, M)

1o FORX=1T0Z2000: NEYTX.FOQX=BTOH+?:RESET(K,N):RESET(X,O):NEXTX:R(1)=H(1)+l
1B5HB IFAC L =2THENIETH

LeBlk PRINT®3EZ2;:R: " TEHRGETS HIT " :PRINT®SZ5: "AND" ;ACL1) 3" MEN ARE DEAD";
el SETIS , T :ST T L U RETURN

L2TR PRINTS2CZ AL YOUR MEM ARPE DEARD "3

TETE R eIMNTegZe v "
CEER FORY = 1 TORR  NEXTX 1 GCTOS

2P 15 Q0=10=2:SE7{5, T) SET(J,V)Y: RETURN

oRPS IF=20=1: 527 (E, :SETOU,VI1:RETURN

ARRE FORX=6BTO73 F’RY cTOBf SET\X YITNEXTY : NEXTX

TARL A=R: X=hR

TRy B=RNDO38 Z {EL3BI+HCRIZIGHT 02265

i2AE IV (POINT x+1 B2 B)+tPOINfo+3 ., B+11=3)+(POINT(X+1,B~-11=8)6G0TO3005

FPIR FORX=2QT TR IRECET B*'NEAT&.SET(llB,B)

IS A=A+1: IFA=T7FCTURN

2RAER ¥=60:GOToLZBEE

R RESET(R, WITRESETIR+L (WY :iP=125

SBrzE PRIMTREEZ:R: "TARGETS HIT 1 :PRINT®3Z2E: *AND";A{1):* MEN ARE DERD "3
2R47 IFR=T7CLS:PRINT@?79E: "RICOCHET"; : PRINTGE2BZ: "YOU WIN ' ":FORX=1T03000: NEXTX
SRTE IFR=TGEOTOS

et RETURM

LR ETER L. HARTLEY, 57 MAIN AUVENUE, FREWUILLE,
= eI - SEPTEMBER 1978
Sl R0ToLoe

IOFRINMTRP KRN IELSEPRINTOP -2, KX

Lanad S o
A
[N

0 -l Mo oo
ot i -

Te=" " LEEINKEY S LFDE=""G0T0140
tve T
1o
196 1= 1 FORG=1T0O1R: K%=0:G0SUB210: GOGSUB148: NEXT: GOSUB300: PRINT&P -
. LA FORT=AT 01808 NEXT: PRINT : PRINT*PLAY AGAIN7"; :D$=""
2R DE=INMEVYS: 17 D%= " "THINGOTOZOE  ELSEIFDEF="Y"THENCZLS: CLEAR: GOT(O370: ELSECLS: PRINT

"BYE. T TEND

218 FORD%=ATORNDI BZTH 1 GOSURETR: PRINTOP-4, ° "1 GOSURZ20: PRINTRE, K& :NE
T RETURN

228 I%W=RND( &3 ONFRLOSUBZES, 246, 251, 260,250, 258: RETURN

Z28 KE="g CiRETURN

242 K&=" @ tRETURN

250 K= me" RETLEN
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268 K$=" " :RETURN

270 D$="":D$=INKEVYS$: IFD$=""THENRETURN: ELSEGOSUB23A

288 RETURNM

298 C%=C%+1:FORF=0T010: PRINT®P~2Z, “"CHEAT"; : FORT=ATO60:NEXT :PRINT@P-2, * "t FORT
=RTOBB: NEXT: NEXT: RETURN

388 CLS:IFCX>1PRINT®Q, “YOU HAUE BEEN FOUND GUILTY OF CHEATING® ;C%; *TIMES. ":ELSEI
FC%=1PRINT@®Q, "YOL HAVE BEEN FOUND GUILTY OF CHEATINMG ONE!":ELSEPRINT

310 PRINT®128, "YOUR BEST SCORE WAS®*;S%

320 PRINT@®25E, "YOUR WORST SCORE WAS*™; WX

330 R=( 100-{ C%%5) )*( 1BA-S%X3/10B:PRINT®&384, "YOUR RATING... ";R;"%"

340 RETURN

350 CLS:PRINTCHR$(23);"F R U S TRATTION

A GAME OF SKILL FOR PEOPLE

WITH LITTLE ELSE 70 DO..."

360 FORT=@T0290B0:MNEXT:CLS

378 PRINT®#G, °

WATCH THE ELECTRONIC CLOCK IN THE CENTRE OF THE SCREEN.
WHEN IT STHRTS TG COUNT, YOU ARE REQUIRED TO STOP IT -
AS QUICKLY AS POSSIELE - BY PRESSIMG ANY KEY.

SOMETIMES IT TAKES A LONG TIME TO START, THOUGH, *;

288 PRINT®

ANB 1T ALWAYS LOOKS AS THOUGH IT'S ABOUT 7O START!!11 t*
398 FORT=0TOEBAB: NEXT: CLS: PRINTCHRS$( 23) :RETURN

2 ° HANGMAN GAME. AUTHOR: BERNIE SIMSON, 18 BULLEER TCE,.

4"’ CHELTENHAM STH AUST. P14, PH 47 7525

£ ° NUMBER OF WORDS AUAILABLE DEPENDS OMN MEMORY SIZE. TO CHANGE THE NUMBER OF WO

RDS, CHANGE UMLUE OF LM (LIMIT? IN LINE 3@2.

8 ' WORES ARE STORED IN DATA STATEMENTS. LINE 898 CONTAINS WORDSFOR NOUICES, LIN
E 988 FOR PROFESSIONALS. CLUES TO THE LATTER ARESTORED IN LINE 918. CHANGE THE D
ATA STATEMENTS AS REQUIRED.

g -

18 CLS:PRINT@22, "H & N G AN, . . . ":PRINT®139Z, "3 HAVE A CHCGICE OF PLAYING
AT NOUICE STAMDARD OR PROFESSIONAL STANDARD. " :FPRINTE3E4, "WHEN CHOOSING LETTERS,
DON' T PRESS THE ~ ENTER® KEVY."

12 PRINT@448,"WIN = +5 POINTS, LOSE = -5 POINTS®;:PRINT®539Q,"s% s NOTE FOR PROF
ESSIONALS * 2" :PRINT@®G4€, "YOLU GET A CLUE WHEN THE ROPE APPEARS (IF THERE ARE ™
ORE THAM 2 LETTERS LEFT? BUT YOU WILL LOSE 2 POINTS FOR THE CLUE®;

20 PRINTRE48, "A W A Y Y ou G 0 ... .(0ON' T GET HANGED '1!')°

25 PRINT:IMPUT"HIT ENTER TO START THE GAME " ;2

38 CLS:CLEARIAA:LM=10

40 DIMCHS(LMI,RACLM)

58 INPUT"NOUICE OR PROFESSIONAL® ;NP$: IFLEFTS$(NPS$,1)3="N"GOTO7E&

E@ FORL=1TOLM: READIHE(L ) : NEXT

70 FORL=1TOLM:READCHSCL : NEXT:RANDOM

88 CLS:DP$=STRIMGS( 26, " 1:GC=B:CC=0B:CL=0:G6=G+1

85 IFG>LMPRINTCAN' T THINK OF ANY MORE WORDS !*:END

98 R=RND(LM?>

188 FCRL=1TOG: IFR=RA(L 3GOTO9H

118 NEXT:CLS

132 RA(G:=R:FORL=1TOLENCCH${ R} $2STEP2: PRINT®L+19, " . "; : NEXT:PRINT®1, "HIDDEN WORD
-=22"

140 PRINT@3?Q, "CHOOSE A LETTER:";

158 A%="":A$=INKEY$: IFAS=""GOTO150

152 IFA$=CHRS( 13)THEN1SH
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155 PRINT®987,A%;

160 FORL=1TOLENR(DPS)

172 IFMIDS(DPS,L.11=ASPRINT®992, "ALREADY CHOSEN, DUMMY !*;::FORM=1TO0900: NEXT:PRIN
Te987,CHR$(20); :GOTOL5H

180 NEXTL:PRINT@970,CHRS$(30);

190 FORL=1TOLEN(CHS(R}

200 IFMIDS(CHE(R),L, 1 )=ASTHENZ2BBELSENEXT * NOT FOUND

205 DP$=LPS$+A%

218 GC=GC+1 :0ONGCGOSUE420A, 440,500,520, 560, 003,620,670

228 IFGCL >8G0T0140 © GALLOWS NOT COMPLETE

2268 PRINTE490, "YOLY RE HUNG ! "; :FORL=1T0980: NEXT: : PRINT@74, "THE WORD WAS: ";CHS(
R)::UW=-5

235 FORL=1TOS500:NEXT:PRINT&370, “ANOTHER GAME? (Y~ N)*";

237 SC=SC+W: IFLEFTS(NPS, 1 )="P"AND(SGN(W 3=1ANDCL=1)SC=SC-2

228 PRINT@174, “SCORE: ";SC;

240 A%="":AS=INKEYS$: IFA$=""G0T0240

242 1IFA$=CHRS( 13 1THEN240

<45 PRINT®991, ~A¥;

250 1IFA$< »"Y" THENCLS:END

275 GQT030

280 FORL=1TOLEN(CHS$(R)Y)

289 IFMIDS(CHS$(RJ,L, 1)=ASPRINT®18+L+2 A%; : CC=CC+1

308 NEXT

318 IFCC=LEN(CH${RIPRINT@484,CHRS$(30); :PRINT®490, "YOU WIN ! *; :UW=5:G0T0235
320 DP$=DP$+A%$:G0T140

406 ¢ HANGMAN STRUCTURE GRAPHICS ROUTINE -~ 8 STAGES

420 FORX=25TO20:SET(X, 38 1:NEXT:RETURN

442 FORY=38BTO32STEP-1:SET(25,% ): NEXT

460 FORY=32TOL32STEP-1: SET(50, ¥ ): NEXT

480 FORX=25T0SB:SET(X,32 ) :NEXT: RETURN

500 FORY=3BTOSSTER-1:SET(B5, Y 1: NEXT: RETURN

520 Y=39:FORX=5%2TOB5: Y=Y~ 1:SET(X, Y ) :NEXT

S4f1 ¥=29:FORX=7ZTOESSTEP-1:Y=Y~1:SET(X,Y): NEXT: RETURN

568 FORX=ESTOZTVSTEF-1:SET(X,83: NEXT

580 Y=16:FORX=ES5TCUESRESTEP-1:¥Y=Y-1:SET(X,Y): NEXT: RETURN

BB FORY=STOL14STERPZ: SET(37,Y):NEXT: IFLEFTS(NPS$,1)="N"ORLEN(CHS$(R ) )~-CC< 3RETURN
510 FORL=1TC10:READCS

E13 IFL=RPRINT®832. “"CLUE: *;:PRINT@239,C$;

516 NEXT:RESTORE: FORL=1TO020: READCS:NEXT: CL=1:RETURN

B20 FORX=35TO39:SET( X,142:SET(X,19):NEXT:SET(34,15):SET(40,15):SET(34,18):SET(40
,18)FORY=1BTC17:SET(33, Y :SET(41,Y):NEXT: SET(36, 16):SET(38,18)

538 FORY=20TO2B:SET(37,Y): NEXT: X=37:FORY=26T031:X=X-1:SET(X,Y):NEXT: X=37:FORY=26
TO3L: X=X+1:SET(X, ¥V 31:NEXT:8ET(30,31):5ET(44,31)

640 FORX=357029:SET(X,22):NEXT: X=35:FORY=23T025:X=X-1:SET(X, ¥):NEXT:X=39: FORY=23
TOZ5: X=1k+1:SET(X, Y 1:NEXT

B¢ PRINT®434, "LAST CHANCE !*®;:RETURN

672 PRINT#484,CHR$(30);

550 FORX=2ET050: RESET (X,32):NEXT:FORY=32TO37: RESET( 25, Y):RESET(58, Y): NEXT: RETURN

89z DATACOMPUTER,RULER, TABLE,CAT ,MAT,GIRL,BOY,KITTEN, POODLE, MIXER

990 DATADILARIDATION, SKULDUGGERY , SCRUMPTIOUS, POLYPHONY , PERAMBULATOR , PERIPHERY , WA
NTON  VERNACULAR , EXACERBATE , APERTURE

910 DATA*RUN DOWN* , "SOME SNEEK®, "GOOD TO EAT®, "WHAT HARMONY*®, "FOR BABY", "OUTER L
IMITS... ", "UNBFRIDLED", "STRAIGHT TALK", "BUG*", "PEEK-A-BOO !1*
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2 ' GAME OF LIFE - BASIC LISTING

S CLS:INPUT COPERATING SPEED (83 FAST! (93 SLOW®";Q:Q=Q%250

18 POKE1B526,62: POKELBS527,81

20 CLS:PRINT®INITIAL PATTERN BY (OJXPERATOR OR (CHYOMPUTER?®:DS=INKEYS$:D®$=""

380 D$=INKEVYS: IFD®=""THEN3BELSEIFD%="0" THENSOELSEIFD%$="C" THEN4ABELSE3O

40 FORX=4BTOB8STEP2: FORY=15T0Z4:Z2=RND{ A3 ) : IFZ< >3THENNEXT:NEXT:GOTOZ200: ELSESET (X,
Y3I:SET(XK+L,Y):SET(127-K,¥YI:SET(126-X,Y):SET(X,47-Y1:SET(X+1,47-Y):SET(127-%X,47-Y
WSETL126-%,47-Y ) :NEXT:NEXT:GOTOZ299

58 CLS:PRINT*CONTROL THE CELLS WITH THE KEYS MARKED WITH ARROWS .

PRESSING 4S> WILL SET THAT POSITION, AND MOVE THE * SPOT" IN THE

PREVUIOUS DIRECTION, BUT GOING THROWGH THAT POSITION AGAIN WILL

WIPE IT OUT.

{ENTER> WILL START PROGRAMME. ° :D$=INKEYS:D%=""

S5 D$="":D$=INKEYS: IFD$=""THENSSELSECLS

60 D$="":D$=INKEYS$:RESET(X,Y):RESET(X+1,Y): IFD8$=""THENISOELSEIFD$="S"THEN19BELSE
2=ASC(D%)

78 IFZ=91THENY=Y-1:IFY<BTHENY=B:G0OTG150

20 IFZ2=10THENY=Y+1:IFY>47THENY=47:GOTO159

90 IFZ2=9THENX=X+2: IFX>127THENX=127:G0T0 150

1808 IFZ=BTHENX=X-2: IFX{BTHENX=B:G0T0150

1180 IF2=13THENGOTOZ109

150 SET(X,Y):SET(X+1,Y¥):G0TOE0

198 SET(X,Y):SET(X+1,Y):60T078H

200 PRINT®0, "ANY KEY WILL TERMINATE RUN. *FORT=8BT02000 : NEX
T:PRINT®Q, " " ; :PRINTCHRS(28); : PRINTCHRS(3®25; :

210 X=USR(B):D%="":D8=INKEYS: IFD$< > *THEN1ZELSEF ORK=0TOQ: NEXT:GOTOZ210

GAME OF LIFE Mr/C LANGUAGE SLUB-ROUTINE - HEX LISTING

50kB: 21 9B 3C 11 9B 55 01 8V B4 ED BB C9 21 9B 55 22
5018: SE 51 23 22 9D 51 23 22 9F 51 21 DB 5SS 22 AL 51
5928: 23 22 A3 51 23 22 A5 51 21 1B 56 22 A7 51 23 22
5838: A9 51 23 22 AE 51 CD DF 58 21 DC 59 A1 TE B3 3E
5043: OB C9 CA 46 58 3C C9 CB 46 CD 42 58 C9 CR 56 CD
5850: 42 5B C9 CB 66 CD 42 S50 C9 2A 9B 51 CD 53 58 2A
5BEnM: 9D 51 CD 53 58 2R 9F 51 CD 53 58 C9 2A A7 51 CD
5870: 47 5B 2R A9 51 CD 47 58 2A AB S1 CD 47 58 C9 2A
58808: Al 51 <D 4D 5B C9 2A AS 51 CD 4D 58 CS 26 A3 51
5@90: C9 3E 92 CD 59 5B CD 7F 58 CD 47 58 CD 8D 58 CD
5AAB: 4D SO CD 86 5B CD 47 58 C9 3E ©YB CL 7F SB CL 47
56BB: SV CD 53 58 CD 8D 58 CD 47 5@ CD 53 58 CD 8t 580
5ACA: CD 47 58 CD 53 58 CS 3E BB CD 7F 58 CD 53 50 CD
58DB: 6C 58 CD 85 58 CD 53 5P CD 8D 58 CD 4D 58 CS 21
S50EM: 9B 59 @1 FF ¥3 11 9C 59 36 80 ED B® CS D9 CD 91
SPAF®: 5B 3D 3D 280 18 CD 8D 508 CB 46 28 AC DS CB C6 CE
5188: CE DS C3 88 51 3D 28 ¥4 CD A9 58 3B 3D 28 18 CD
5114: 8D 59 CB 56 28 BC D9 CB D6 CB DE DS C3 22 51 3D
5120: 28 F4 CD C7 58 3D 3D 20 108 CD 8D 58 CB 66 28 @C
513%: DS CB E6 CB EE DS C3 3C 51 3D 28 F4 D9 C9 CD 99
5149: 50 CI* 8C 58 CD ED S8 DS 2A 9B 51 23 22 SB 51 2H
5158: 90 51 23 22 9D 51 2A 9F 51 23 22 9F 51 2R Al &1
S16@: 23 22 Al 51 2A A3 51 23 22 A3 51 2A AS 51 23 22
5178: A5 51 2A A7 51 23 22 A7 S1 2A R9 51 23 22 A9 51
5188: 2A AB 51 232 22 AB 51 D9 23 ©¥B 78 Bl €2 44 S1 21
£18B: 9B 59 11 e@ 3C 81 BB B4 ED BE C9
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e
=]

STOCK RECORDING SYSTEM

18="2,6-79"

54 TATA 120,554,4,"D",89.95,3

=)
EES DATA lZB,BSS,E,“D“,39.95,4
1 DATA 14,841,2,"15-2/75",589.95,2

878 DATA 40,978,298, " 15,12,-78%,12.95,11

39¢ DATA 21,996.8, "13-2/79",48.95,6

1313 DATA 12,i213.386,"1l/711/78".,2.95,19
4

18230
18010
18028
19330
120840
4% % =17
18860
18070
% [%1=1%)
16130
10109
ip110
18120
12139

TRAUANT .

18140
189150

DATA 12,
1879 DATH
1984 DATA
2081 DATH
2432 DATA
3441 DATH
9452 DATA
39995 DATR

1248,10,"D",19.95,3
E57Y32,3, “»B/ld/?B',IZB.SS,Z
g4 .7, 1B-3,79% ,69.95,5, 40,1984,5, "12-3/79",59.95,3
ﬁi,l."lZfB/?S‘ 399.95,1
Z.33,%"12s6779*,5.99,25
41,4.°2B-1/79",149.95,3
45812, 21/712,78" ,449.95,1

A »F_}

-

DWW N - 2 e

mn—-'r—-r\)»-r—‘m

]

@M e W

CLS:E= 999° PRINT:PRINT: PRINT TAB(22)" TORY®

PRINT:PRINT TAB(183"S T O C K c o

REM * PROGRAM EBY KEITH NEIGHBOUR =

FOR N=1 TO0 1000: NEXT N

CLS: PRINTTENTER NUMBER ( ) FOR THE ACTION REQUIRED®

PRINT:PRINT"C 1 ) TO COMFILE OR ADD TO THE INVENTORY®

PRINT*¢ 2 3 TO ALTER OR LP-DATE INUVENTORY ITEMS®

PRINT"C 3 ) TO REVIEW A COMPLETE SERIES®

PRINT®"C 4 3 TO SEE A PARTICULAR CATALOGUE ITEM®

INFUIT Z2:1IF 2{1 OR Z2>4 THEN CLS:GOTO 18040

CLS: ON 2 G0TC 1901109, 18300, 18400, 180500

Fl=0:PRINT"TO COMPILE: KEY IN CATAI.OGUE NUMBER AS A NEW LINE NUMBER®
PRINT®"THEN KEY IN THE FOLLOWING (COMMAS AS SHOWN IN EXAMPLE) AND ENTER®
PRINT TABC(O I LINE#*; TABC 7)™ DATA’ " i TABL 143 "SERIESH#"; TAB(23)"CAT.#*; TAB(38)
s TAB(37) " (ATIDATE"; TAB(47 3 "PRICE™ ; TAB(S54 ) "QUANT . NOW "

GOSUB 10250:PRINT "EXAMPLE :*

GOSUB 18258:PRINT TAB(BX1313;:G0SUB 18258:PRINTTAB(B)"TATA"; : GOSUB 18258:P

INVERHN
NTROL"

RINT TAB{ 1551237, *;:G0SUB1A250: PRINT TAB(2271313; ", ";:GOSUB 10258

10160
PRINT
1a17a

PRINT TAB{31156; =, ";:GOSUE 10250:PRINT TAB(37)"23/2-79";° ,";:6G0SLB 18250:
TRB(4632.95;5 ", "3 :GOSUB 10250: PRINT TAB(56)39
PRINT®¢ NOTE : DATE MUST BE ENCLOSED IN QUOTES )":GOSUB 10258: IF Fl=1 THE

PRINT @ &40, "IF A COMMON DATE APPLIES TO ALL ENTRIES®
FRINT "TYPE (LINE3 1 D1$="D/M/Y’ & D’ FOR DATE IN DATA LINES®
PRINT "HIT ANY KEY TO PROCEED®;
IF THNKEYS$="" GOTO 18178
GOSUE 11086 ’
FREINT & 540, "WHERE MORE THAN ONE ITEM HAS THE SAME CATALOGUE NUMBER-®
PRINT Y L. BUT A DIFFERENT SERIES NUMBER 3*°
FEINTHPUT ALL P SETS © IN THE SAME DATA LINE®
FRINT:PRINT® O HIT AMY KEY TO PROCEED )"
IF INKEVYE="" GOTO 1982209

F CLS: Fl=1: 50TO 10139

FOR N=3 70 100: NEXT N: RETURN
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19288
18310
18326
10330
18340
18400
18410
10428
184=0
10440
18445
10451
10460
10500
18518
10520
18530
18540
1054%
108554
14560
108570
10580
11880

PRINT®*TO ALTER OR UP-DATE ITEMS: KEY ’“EDIT" & CATALOG NO (LINE NO.)3*®
PRINT"EDRIT AS REQUIRED, THEN ENTER.  REPEAT AS NECESSARY. "

PRINT: PRINT"{ HIT ANY KEY TO PROCEED 3"

IF INKEY$="" GOTO 18330

END

CLS: PRINT "ENTER SERIES NUMBER"; :INPUT S1:CLS

K=1: T=0: GQOSUE 11000

FOR N=1 7O E

RERL S:IF S=E GOTO 11280

READ C,G1,D%:1IF D$="D" THEN D$=Dl¢%

READ P, Qz
IF S=S1 THEN K=K+1:GOSUB 110180:T=T+Q2%P
NEXT N

CLS:PRINT"ENTER SERIES NUMBER (COMMAY CATALOG NUMBER™;:INPUT S1,Cl:CLS
K=B:N1=0:GOSUB 11009

FOR N=1 TGO C

READ S: IF S=E GOTO 11258

READ C,Q1,D$:IF D$="D" THEN D$=D1¢%

READ P,Qz

IF C=Cl AND S=S1 GOSUJB 11818: N1=Ql-Q2Z: U=N1%P: GOTO 10570

NEXT N

PRINT:PRINT®"NO OF ITEMS SOLD SINCE ";D®%;" =";Nl;* (VALUE = $":;VU;"3"
GOTO 11260

PRINT TAB(R3"SERIES"; TABL{ 18)>"CAT. NO";TAB(20)"QUANT €*; TAB(IB)Y"DATE "; TAB(4

P3*"PRICE €°;3TAB(SR2)"QUANT .NOW" : RETURN

11010
110826
TURN
11050
11060
110670
11086
11z
INPUT
11210
11251
11260
11270
11260

IF K=15 GQSUE 110509
PRINT TAB(BS; TAB(S3*-";TAB(103C; TAB(203Q1; TAB(Z233D%; TAB(33)P; TAB(S523Q2:RE

FRINT @ 960,"( HIT ANY KEY TO TURN THE PAGE 3°";

IF INKEY$="" GOTO 110689

CLS:GOSUB 11880: K=1: RETURN

PRINT @ £540,CHR$(252): PRINT CHR$(252):PRINT CHR®$(2523:RETURN
PRINT @966@. "TOTAL VALUE OF SERIES™:;S1l;"= $*37T;" (HIT ENTER TO CONTINUE)";:
Z

REZTORE: GOTO 10040

PRINT & 23z, "THIS ITEM NO. IS NOT LISTED"

PRINT @ 596, "FOR OTHER ITEMS HIT ENTER. OTHERWISE ENTER ' 1’ *;
INPUT 2Z2:RESTORE:1F Z=1 GOTO 10840

GOTO 18560

5 "MONITOR IN BASIC, VERSION 1.2

i CLS:" THIS PROGRAM ENABLES YOU TO EXAMINE THE HEX OR

DECIMAL VALUE IN ANY MEMORY LOCATION AND CHANGE IT.

20 CLS:PRINT TAB(27 ); "COMMANDS"

39 FRINT"M #¥#%%% OR";TAB(12);*- DISPLAY CONTENTS OF MEMORY*

48 PRINT "M ####H":TAB(123:" LOCATION ###¥¥(DEC) OR #FHF(HEX;"

SO FRINT"L #%#[";TAB(123;"- DISPLAY CONTENTS OF MEMORY LOCATION *©
60 PRINT TaBC123;"  #%¥% LESS THAN CURRENT LOCATION®

80 PRINT "+ #¥%+ ";TARC12)7;"- DISPLAY CONTENTS OF MEMORY LOCATION"
90 PRINT TAB(12?; " #%#% MORE THAN CURRENT LOCATION-®

9% PRINT "D";TAB(12);"- DUMP MEMORY BLOCK TO TAPE®

182 PRINT "L";TAB(12)3;"- LOAD MEMORY BLOCK FROM TAPE*"

112 PRINT "SPACE BAR";TABC(1233"- DISPLAY CONTENTS OF NEXT MEMORY LOCATION®
122 PRINT TABC123;" LEAVES CURRENT LOCATION UNCHANGED. ® : PRINT
130 PRINT"HELP":TABC 1235 "~ LIST COMMAND TABLE":PRINT
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142 INPUT"ENTER COMMAND REQUIRED®;AlS

152 T8=LEFT$(Al%, 1):GOSUB 1068

168 ON A GOTG 20,165,708 ,800,20,318, 8880, 6000
155 AL$=MIDSL{Al%, 2}

179 ' TEST FOR HEX JALUES

175 H1=0:1IF RIGHTS$C(Al%,1)<{>"H” THEN 190

182 H1=1:A28=LEFT$( ~A1%.5):GOSUE 3010

125 A$=STR&(D1:GOTS 193

197 A%=Al%

199 60T0OZ209

2@ DISFLAY AND MOLTIFY MEMORY INM DECIMAL

2% IF Hi=1 THtH 400

2l PRINT VAL A%, : GOSUB 4000

215 PRIMT M1,

228 BS$=INKEY4%: IFB$="" THEN 228 ELSE PRINT B$;:T$=B$:G0SUB 1000
250 0N e SOTG DEa, Zd, T0R, 880, 240, 388, 8800, 60080

ZER CE=TNKEYS$:TF J%="" THEN 250 ELSE PRINT C$%;:T7$=C$:GOSUB 1000
suEE ON AR GRTC 23R, 28,700,800, 340,900, 8800, 50800

Z58 DE=INKEYS:IF DT4="" THEN 280 ELSE PRINT D$;:T$=D$:GOSUB 10080
258 N A GOTO 210, 20,700,580, 340,900, 8000, 6000

512 E$=F8+C%+DS%

315 Be$="":Ce="":Dg=""

328 IF (UALIES <82+ (VAL(ES$)>255) PRINT® UALUE MUST BE FROM BA-255°:GOTO 200
328 D=VUALC(ES :: GOSUE £000

PRINT: A$=STR${ JAL( A$ 1+1): GOTO 200
428 DISFLAY SND MODIFY MEMORY IN HEX
2 GOSUE 4290

477 AZ$=A%:GUSUBR 20¢
439 PRINT H$:;" H",:A2$=STR$(M1):GOSUB 2080

443 PRINTHS,

450 B$=INKEYS$:IF Ef="" THEN 458 ELSE PRINT B%;:T$=B$:GOSUB 1000

460 ON A GOTO 488,208,700, 808,525,900, 80807, 5080

487 C$=INKEY$:IF C$="" THEN 480 ELSE PRINT C$;:T$=C$:GOSUB 10808

492 ON A GOTO 518,208,700, 8808,525, 998, 8000, SB00

512 A2$=E$+C$:GOSUB =000

S2B GOSUE S@a2f

525 PRINT

533 A$=STRS(UALI A% +]11: GOTO 490

786 ' RESPOND TO [ COMMAND

710 E$=""

732 B$=INKEY%:1F E€="" THEN 730 ELSE IF B$="[" THEN 745 ELSE PRINT BS;
740 ES=E$+B$:G0OTO 730

745 IF Hl=1 THEN 76@

753 PRINT:A$=STR$ (UAL(AS }1-UAL(ES) ):E$="":GOTO 2088

760 A2$=E$:GOSUE 3000

778 PRINT:A$=STR$(UAL(AS$)-D)I:E$="":GOTO 40908

806 ' RESFOND TO + COMMAND

810 E$=""

820 B$=INKECY$:IF BE$="" THEN £20 ELSE IF B$="+" THEN 848 ELSE PRINT BS;

830 E$=E$+B$:G0TC £2@

842 IF Hl=1 THEN 869

850 P-INT:A$=CTRS{ UAL’ ASI+UAL(ES)):E$="":G0TO 200

850 A2$=C$:GOSUE 3208

87% FRINT:A$=STR$( UAL(AS$ +D):E$="":G0TO 480

899 END

92 GOTD 20

999 END

1282 ° TEST INPUT COMMAND

o

».

E-

-

S
i

E
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A=1
IF LEFTS(TE,11="M"
IF LEFTS$(TS$,1)="["
IF LEFTS(TS,1i="+"
IF LEFTS$(TE, 11=" *
IF LEFTS(TS,1)="H"
IF LEFTS(TS,1)="L"
IF LEFT$(T$,1)="D"
RETLRN

‘DECIMAL TO HEX CONUERSION

DD D ? DD
OC~Nmin s ouN

H&="":D=VAL{AZS 1: H18$="012234565739ABCDEF *

D=L 16:Z2=(0O-INT(D) I»1E
HE=MIDS$(H1S®,Z+1,1+HS
D=INT(D:: IF D=8 RETURN
GOTL 20z0

"HEX TO DECIMAL CONVERSION

D=p:F=1:FCK H=1 TO LEM(AZ$):HS=MIDS(RIGHTS(AZS,H),1,17
IF H$<"A" THEN I=VJAL(H$1:GOTO 3840

I=ASC{HS :-55
D=14F+D:F=F % 16: NEXT

RETURN

CPEEX AT MEMORY LOCATION
IF YAL(AS )IH3Z7E7 THEM 483#
MI=FEEK(VAL{A% 7 : RETURN

MI=PEEK(-1#{URL{AS Y~ 22767 1 1 :RETURN
LOCATION

"POKE NEW UALUE INTO MEMCRY
IF VAL(ARE 3532767 THEN 5030
POKE UALIA% I, D: RETURN

POKE -1#(USL (A% -327E73,D: RETURN

" BUMP MEMORY TG THPE

CLEAR 100Q:(LS

INPLT "TITLE";TITLES

INPLT “"START ADORESS® i START

INPUT “FINISH ADDRESS™sFINISH

INPUT "ENTRY POINT® ENTRY

PRINT "RECORDING TITLE BLOCK®:PRINT#-1,TITLES,START,F INISH,ENTRY

! BYTES$=""

T
* FOR 1=10+C TO 12#C+9
= CROSTART+1): PRINT TABC{ 1-10%7 %5 )-BYTE;

E= £
IF BEYTE=0 THEN E19S5
STR$IBYTE1:6GOTO 81600

i EYTES=EYTES$+XS$

1F START+I=FIMISH THEN 6158
NEXT 1

. NEXT O
PRINT:PRINT “RECORDING DATA™:PRINT#-1,BYTES

STAR T=STRRET+1: 50T 606D
ENT

FRINT:PRINT "RECORDING DATH":PRINT#-1,BYTES: PRINT: PRINT

RETUREN
CLOAT: MEMORY FROM DATH TAPE

CLS: D=0 PRINT "SEARCHING FOR TITLE ELOCK®
INPUITH-1L  TITL_ES.START ,FINISH.ENTRY

FRINT *TITLE" ,"START ", "FINISH" ,  "ENTRY "
PRINT TITLES START,FINISH,ENTRY

"SAVE COMPLETED"
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8048 L=(FINISRH-STARTY-EM: IF L-INT(L3>>9 THEN 80&9
89508 LOOPS=L:GOTO ®Q7R

8868 LOOPS=INT(L >+1

897TH FOR I=B TC LOOPS-1

8pEm BE=""

83913 PRINT:PRINT "L OADING BLOCK®";I+1;"0OF *;L00PS
5100 INPUTE-1 , BYTES

8118 FOR C=2 TG LEN(BYTES?

8129 C8=MILK(BYTES®.C,1)

812 IF C$="-" THEN 8145

8125 BS$=bE$+CS

Hl4m IF C=LENCBYTES THEN 8145

2142 GOTO 2147

2145 TU=D+S:PRINT TAR(D) UYARLIB%3;:POKE START+HC,UAL(BS:B8="":1F DK58 THEN 8147 E
LSE PRINT:D=0

8147 NEXT C

815M MNEXT 1

8160 PRINT:PRINMNT “LOGARDL COMPLETED®

Szim FETURN

APPLICATION FORM
Tco: MICRO-88, PO BOX 213, GOODWOOD, SA 5034. Phone: (08) 381 8542

Please send me:

= CURRENT ISSUE ..t ittt it ittt eitinnsanennnes $ 2.50
- CURRENT ISSUE PLUS CASSETTE ..ttt iir i $ 6.0C
- 12 MONTH SUBSCRIPTION, MAGAZINE ONLY ........ $24.00
- 1Z MONTE SUBSCRIPTION, MAGAZINL TLUS CASSETTE $60.00
- START SUUBSCRIPTION TROM i .vievnee.nn (Dec.72 1s issue 1)

S = 1. ~} ”
‘Make cheques pavable to MICRO-89:
..................................................................

...............................................................
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APPLICATION FORM

FOR PUBLICATION OF A PROGRAM

To: MICRO-80

Please consider the enclosed program for publication:

Tick
IN MICRO-80 one
o~
ON CASSETTE OR DISK ONLY
INAME .. ...t neneen C et e a e e e et e ce e reaes e f e erecsstsaeees
IADDRESS...... e e st e s e et en s as e e

et e et Tesesseaacceueern e veeeen POST CODE ...¢0eeen

CHECK LIST

Make sure you have PRINTED the following information clearly on your
cassette or disk:

YOUR NAME AND ADDRESS
PROGRAM NAME
MEMORY SIZE

LEVEL 1, LEVEL 2, BASIC 2.2, SYSTEM 1 or 2, EDTASM
HOW TO START PROGRAM (Eg. Enter/328@d)

Make sure you include the following information with your cassette or disk:

EXPLANATION OF WHAT THE PROGRAM DOES AND HOW TO USE IT

DESCRIPTION OF HOW TO CHANGE IT FOR DIFFERENT MEMORY SIZES
AND DIFFERENT LEVELS OF BASIC

THE SIZE OF MEMORY REQUIRED AND TYPE OF SYSTEM NEEDED TO RUN IT
(Eg. LEVEL 1 4K, 32K WITH 2 DISK DRIVES ETC)

START, END AND ENTRY POINT FOR MACHINE LANGUAGE PROGRAMS

ANY SIMPLE CHANGES WHICH CAN BE MADE TO MAKE IT MORE FLEXIBLE
OR USEFUL

DON'T FORGET A STAMPED SELF-ADDRESSED ENVELOPE IF YOU WANT YOUR
CASSETTE QR DISK RETURNED.






