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MICR0-80 is an international magazine devoted entirely to the Tandy TRS-80 microcomputer 
Dick Smith System 80/Video Genie. It is available at the following prices (all prices 
Aus.$ except for U.K. prices which are in pounds Sterling). 

12 months subscription Aus. $24.00 
NZ. $36.00 (Airmail) 
Hong Kong $46.00 (Airmail) 
U.K. £16.00 

Single Copy Aus. $2.50 
N.Z. $3.50 (Airmail) 
Hong Kong $4.25 (Airmail) 
U.K. £1.50 

Months programs on cassette Aus. $3.50 
N.Z. $4.00 (Airmail) 
Hong Kong $4.50 (Airmail) 

(at present available from Australia only) U.K. $4.75 ( Ai rmai 1) 

12 months subscription to magazine and cassette Aus. $60.00 
N.Z. $78.00 (Airmail) 
Hong Kong $88.00 (A i rmai 1) 
U.K. £41.00 (A i rmai 1) 

and the 
shown in 

Special bulk purchase rates are also available to computer shops etc. Please use the form in this 
issue to order your copy or subscription. 

The purpose of MICR0-80 is to publish software and other information to help you get the most from 
your TRS-80, System 80 or Video Genie and their peripherals. MICR0-80 is in no way connected with 
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 in Assembly Language and BASIC and we print letters to the Editor and new product 
reviews. 

** COPYRIGHT ** 
All the material published in this magazine is 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 
programs on tape or disk. 

** LIABILITY ** 
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 liability can be accepted for the failure of 
any program or other article to function satisfactorily or for any consequential damages arising 
from their use for any purpose whatsoever. 
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***** EDITORIAL ***** 

There are some interesting changes afoot in the world of mi crocomputi ng. Whi 1st microcomputers 
as we know them are continuing on with the TRS-SO Mode 1 I I I, App 1 e I I I  (or I V) ,  Commodore etc. , 
there i s  a whole new breed of microcomputer just about to appear in Australia and the U. K. 
These are the new generation co 1 our computers. Spawned by the popular video games, these co 1 our 
computers generally have high resolution graphics and, of course, colour capability. 

Human beings are reactionary creatures and, I suspect, many of us wi 11 1 ook down our noses at 
these new-fangled . . toys.. and consider them beneath us. There is an interesting para 11 el here 
with the automotive industry. Consider what happened to the British open sports cars of the 
50 • s and 60 • s. they were the ep i tome of performance vehi c 1 es in their day but the majority 
of people bought closed, saloon cars. Manufacturers could afford to invest large sums to develop 
the performance of these machines whi 1st sports cars, with their sma 11 market base, remained 
relatively stagnant in design. Today, a good G. T. saloon will outperform most of the few remaining 
sports cars which, one by one, are disappearing. 

We may see the same situation occur with microcomputers. If they really do sell in the vast 
numbers that their manufacturers obviously expect, then the money wi 11 be avail ab 1 e to deve 1 op 
them and their performance wi 11 ultimately approach and then exceed that of the more .. serious .. 
computers. Personally, I do not be 1 i eve that this wi 1 be any bad thing. t�ost programs, be 
they games or business applications, are improved by the use of colour and high resolution graphics. 
Imagine an inventory control program which shows out-of-stock items in red, for example, or 
a debtors • 1 edger which shows current a ccount in green, thirty day accounts in orange and 
60 day or greater accounts in red. Such features would be of considerable practical value. 

The first three contenders to appear in Australia will be the Atari, the Commodore VIC-20 and 
the TRS-SO Colour. Starting prices, excluding the colour monitor, range from $399 to $599, 
so they will be quite cheap. The TRS-80 Colour, in particular, is capable of considerable 
expansion, including the addition of disk drives. It is interesting to note that software houses 
in the U. S. A. are releasing programs for the TRS-SO Colour (which is not compatible with other 
TRS-so • s  - it uses a 6809 microprocessor chip, for one thing) . Although only a trickle as yet, 
the signs are that there wi 11 eventually be a flood of programs for these machines. We do not 
intend to ignore the trend. Shortly, we wi 11 pub 1 ish a review of the TRS-SO Co 1 our written 
by a reader who imported his model directly from the U. S. A. some months ago. As the number 
of colour machines grow, we wil l also publish suitable software for them. 

- 0000000000 -

***** PEEKing (U. K. ) ***** 
From our U. K. correspondent Tony Edwards 

Our non-U. K. readers may be interested to hear a little about the set-up of the • so in the United 
Kingdom so, in this early article, I am going to summarize the position. The TRS-SO is widely 
available from Tandy via its numerous • Radio Shack • outlets and through • randy Computer Centres • 
which are now appearing in many areas. Mode 1 s I and I I  are avai 1 ab 1 e and widely used, and Mode 1 
I I  I is now becoming avai 1 ab 1 e. The approximate costs of these units are £390, £440 and £700 
respectively. In addition, a Model I I I  (Level I )  at £500 is also advertised. These prices, 
of course, vary considerably with the amount of memory included, but those quoted are for the 
smallest memory options. With the new Model I I I  in use, rumours are circulating that they are 
not compati b 1 e with Mode 1 I programmes. I understand that utility firmware addresses differ between 
the two machines and that this, together with the 258 bytes reduction in memory on the Mode 1 
I I I, may cause some trouble. Model I discs can mostly be converted to Model I I I  using a Convert 
uti 1 i ty, but Tandy admit that not a 11 its software can be so converted, and they pro vi de a 1 i st 
- but how about non-Tandy software? Tandy a 1 so pro vi de printers with the • Lineprinter VI • ( 132 
column, bidirectional) selling at about £600, and a new • randy Printer vn • (pinfeed plain paper) 
now reaching the market at about £200. 

The machines sold in Australia as • system so • are also available in the U. K. but are known as 
the • Video Genie • in this country. They are imported by Lowe Electronics and marketed through 
a large number of independent dealer outlets. This leads to a variance in pricing but as a 
guide, the basic Genie costs some £300 and the necessary monitor about £80. Early Genies were 
simi 1 ar to the early System SO • s and suffered the same faults, but those now being marketed 
have a 11 four • arrow • keys, a • c 1 ear • key and a UV p 1 ay 1 eve 1 meter on the i nterna 1 cassette. 
Upgrade kits are avai 1 ab 1 e for o 1 der machines at quite reasonab 1 e costs. My • Genie • is the 
latest model with the meter and I can report that I have no difficulties at all loading tapes 
recorded on a number of other machines. The 1 a test change from Lowe Electronics is a co 1 our 
Video Genie together with a co 1 our update kit at about £35 for the kit. This co 1 our Genie has 
had good reports, but I have not yet had a chance to use one myself. 

A 1 arge number of peri phera 1 s is avai 1 ab 1 e for the • so, some from Tandy but many from a host 
of small firms supplying • so compatible hardware. . .Stringy Floppies • are, for instance, available 
at £1SO for both types of machine. U. K. users are a 1 so very we 11 provided for in respect of 
software, but I will leave that until some future issue. 

(This colour version of the Video Genie is not yet available in Australia. We would welcome 
information concerning this machine from any of our U. K. readers who own or use one - Ed. ) 
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***** USING LEVEL 2 PROGRAMS FROM DISK ***** 

Di sks are great for speed and re 1 i abi 1 i ty but, every once i n  a whi 1 e, you come across a Leve 1 
2 program whi ch wi ll not RUN under Di sk BASIC . Usually, thi s  i s  because there are machi ne l anguage 
routi nes accessed by a USR ca 11 . Recently, wi th the advent of sound routi nes i n  many programs, 
the si tuati on has become worse . Often, the machi ne language sound routi nes are POKEd i nto li ne 
0 of the BASIC program whi ch starts at 42E9, squarely i n  the DOS RAM area and therefore unusable . 
So, how do you RUN such programs i n  Di sk BASIC wi thout extensi ve modi fi cati ons? The answer 
i s, you don • t, you use a tri ck to LOAD them from D i sk and then RUN them i n  Level 2 BASIC . 

The i de a i s  to save onto di sk a b 1 ock of memory containi ng the Leve 1 2 system RAM and the Leve 1 
2 BASIC program, just before i t  i s  RUN, wi th a small block move routi ne appended and the fi lespec 
extensi on CMD . When you wi sh to RUN the program, you si mpl y type i n  i ts fi l espec, the fi le 
i s  loaded i nto hi gh memory, the block move routi ne moves i t  i nto i ts correct positi on, overwri ti ng 
system RAM and DOS i n  the process then enters Level 2 BASIC . At thi s  poi nt, the computer thi nks 
i t  i s  a Leve 1 2 machi ne wi th the ori gi na 1 L.eve 1 2 program a 11 set to RUN and so i t  i s .  Type 
RUN press ENTER/NEWLINE and away you go . 

There are sever a 1 di fferent ways to achi eve the above, dependi ng on the uti 1 i ty programs you 
have avai l able . We chose to use BMON, publ i shed i n  i ssues 3, 4 and 5 of MICR0-80 or avai lab l e 
on cassette from MICR0-80 PRODUCTS and LMOFFSET, a program whi ch comes wi th NEWDOS + or NEWDOS 
80 . The fol l owi ng i s  the step-by-step procedure -

1. Set up the computer compl ete wi th di sk system . Press BREAK/RESET or type i n  BASIC 2 from 
DOS . 

2 .  Answer Ready?/Memory Si ze? wi th the val ue your Level 2 program wi ll  eventually requi re .  
If i t  i s  not necessary to protect memory si ze for your Level 2 program, si mply press ENTER/ 
NEWLINE . Warni ng :  There i s  a trap here . You are goi ng to use BMON i n  a moment . Do not 
protect BMON ; i t  i s  not necessary i n  thi s i nstance and whatever Memory Si ze you set now 
w i ll be reproduced 1 ater when you 1 oad your program from di sk .  If you protect Bt-10N you 
may encounter an OM error when RUNni ng your Level 2 program . 

3 .  Load the versi on of BMON i nto your machi ne whi ch wi 11 a 11 ow space for the Leve 1 2 program . 
Usual ly the l6K versi on wi l l  do but, i f  not, use the 32K or 48K versi on .  

4 .  Use the L opti on in BMON to load i n  the Level 2 BASIC program from cassette . 

5 .  When the program has fi ni shed 1 oadi ng, the Start and End addresses wi 11 be shown . The Start 
address shoul d be 42E9 Hex, note down the End address . In our example, i llustrated below, 
the end address i s  6086 Hex . 

6. Use the Copy Memory functi on i n  BMON to punch out a SYSTEM tape starti ng at 4000 Hex, endi ng 
at the end of the BASIC program and hav i ng an Entry poi nt of 06CC Hex . Thi s  tape may have 
any conveni ent name you choose as i t  wi 11 be di scarded later . The purpose of punchi ng out 
thi s tape i s  to enab 1 e you to recreate the exact si tuati on that exi sted i n  the norma l Level 
2 machi ne at the i nstant the program was ready to RUN . The entry address 06CC Hex i s  one 
of the avai l abl e entry poi nts i nto the ROM to pass contro 1 back to BASIC (accordi ng to 
Eddy Paay, the best address to use - Ed . )  

7 .  Make sure that you have a SYSTEM di sk i n  dri ve 0, that LMOFFSET i s  avai 1 ab 1 e o n  one of the 
mounted di sks and that you have suffi ci ent space on one of the non write-protected di sks 
to wri te the program p l us 760 bytes . Reboot DOS, TYPE IN LMOFFSET, press ENTER/NEWLINE 
and then foll ow the screen format shown bel ow .  

8 .  

9. 

APPARAT LOAD MODULE OFFSET PROGRAM, VERSION 1 . 1  *** 
SOURCE FROM DISK OR TAPE? REPLY 11D 11 OR 1 1P?T 
MODULE LOADS TO 4000-6086 
MODULE LOAD OVERLAPS DOS RAM (4000-51FF} 
MODULE LOAD WILL OVERLAP 11CMD11 PROGRAM AREA (5200-6FFF} 
ENTRY POINT 06CC 
NEW LOAD BASE ADDRESS (HEX}? 7000 
SHALL APPENDAGE BE SUPPRESSED (Y OR N}?N 
MODULE LOADS TO 7000-9015 
ENTRY POINT = 9087 
NEW LOAD BASE ADDRESS (HEX}? (ENTER IS PRESSED HERE} 
INTERRUPTS TO BE DISABLED (Y OR N) ?Y 
DESTINATION FILESPEC? MYPROG/CMD 
MODULE WRITE COMPLETED 
11 ENTER11 TO RESTART PROGRAM ANEW? (REBOOT HERE} 

The exerci se i s  now comp l eted . Whenever you want to use the program, mount the di sk, type 
i n  MYPROG, press ENTER/NEWLINE answer READY wi th RUN, just as i f  you had l oaded i t  i nto 
a Level 2 machi ne from tape . 

- 0000000000 -
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***** MARKET PLACE ***** 

Market Place is available to any reader who has hardware to dispose of. An entry costs nothing you pay MICRO-SO $5.00 
or 5% .commission, whichever is the greater - up to a maximum of $30, after the goods are sold. The commission is calculated 
on your advertised price. 

SYSTEM-SO Level 2 16K with input level indicator, 

right arrow and clear keys, I/P changeover 

switch plus Emerson cassette recorder for 
external input, plus 12" B & W T.V. monitor 

with video I/P conversion, plus 13 months of 
MICRO-SO issues and cassettes, plus 10 Scotch 

computer cassettes 

Mr. B. Cameron, 

15 George Street, 
Pennant Hills, NSW. 2120. 

$700.00 

the lot 

MKKXKKKKXXKXKKXKKKIEKKIEKKXKIEKIEKKIEXIEKKKKKXXXKKKIEIEIEXIEKXKIEKXKKK 

SYSTEM-SO LEVEL II 16K MEMORY, GAMES, CASSETTES, 

BOOKS AND MANUALS, brand new $6SO.OO 

Mr. M. Gosbee. Ph. (02) SS-446S 
KIEKIEXXKXXKKXKXKKKKKXKKKXXKIEKXKKKXKKKXKIEKlEKIEXXKKKKXKKIEIE***** 

AXION SERIAL THERMAL PRINTER with S rolls of 

paper and TRS-232 interface $400.00 

Mr. T. Domigan, 

P.O. Box 3909S6, 

Winnellie, NT. 57S9. 
XKXKXKKXKKKKKKKIEIEKXKKXXXKKKKKIEKXKIEXXKKKKKKXXKKKXXMKXXK***** 

Radio Shack QUICK PRINTER: 150 LPM on 4.75" 

wide aluminised paper. Software selectable SO, 

40 or 20 characters per line. Upper-case with 

full descenders. Automatic underlining. 

Seldom used and in excellent working order. 

Catalogue price $699. Will sell for: 

K. Cook, 
P.O. Box 931, 

Gove, NT. 5797. 

$400.00 

*****IE X K X IE IE K X X lE K KX X K X IE K K X K K ll l! X lEX lE Kll IE IE IE X X K XlElE X lE K X lE K ll K X ll K**** 

ITOH DOT MATRIX PRINTER. SO Columns wide with 

cable for TRS-SO, Good working condition $750.00 

Mr. Pat Browne, 

90 Muriel Drive, 

Pooraka, SA. 5095. 
Ph. 25S-1555 Bus. 262-4020 A.H. 

KlEXXKKKXKKKlEIEKXXllliXKKKKIEXl!KJEKliKKIEKKKXKKlEKliXXXKXIEXlEliKIEKXXKlE* 

SYSTEM-SO L2/16K with full documentation, 

approx. 40 blank cassettes (data), books, 
magazines, and programs (most games) 

including EDTASM PLUS & Adventure NO. 9 

Mr. R. Glucz, 
1/1707 Dandenong Rd. 

Oakleigh, Vic. 3166. 
Ph. (03) 543-3302 A.H. 

$720.00 

o.n.o. 

*KKlEKKXKIEKKXKXIEXKXXlEIEKlEKKKXXlEKXKXXIEKKKlEXKKKXliXKKKKKIEKKKK*** 

TRS-SO MODEL 1 Level II 4K excellent 
condition, Catalogue price $S79. Sell with 
manuals and programs 

James Grigg. 
Ph. (052 7S-5056. 

$750.00 

KKKXKliXKKKKKKKKKKXXKXleKKXK********KXKKKXIEKKKKKKKKKXXXKKKXKJE 

TRS-SO LEVEL II 16K, green screen; 

LNW expansion in attractive box complete 
functions except dual cassette control, 
PERTEC FD200 disk drives - 2 units each 
containing 2 40 track drives, cables plus 
CRT-41 cassette 

Mr. B. Clark, 
P.O. box 46, 

Dee Why, NSW. 2099. 
Ph. (02) 9Sl-1114 

$3,000.00 

**************KKXXXKKKKKKKXXKKXKIEKXXKKKXKKXKKXXKKKIEIEKIEIEKKKX 

SYSTEM-SO L2/16K Mark II model with input level 

indicator, right arrow & clear keys, switch for 

second cassette recorder, jack for external 
sound amplifier, with full documentation, dust 
cover, 12" B&W TV monitor, $150 in programs, Sony 

TC-11S cassette recorder, MICRO-SO & electronics $S75.00 

magazines baluns etc. & much more. Excellent con- o.n.o. 

dition. Catalogue price $1,149. Will sell for the lot 

Mr. M. Bellamy. 

Ph. (03) 52S-6143. 
IEKKXXKKKIEXKKHXKIEKXKXKKKi�lEKKJEKXKlEXKKXXIEXKKKXKXXXXIEKKXKKXXKX 

KTM-2 KEYBOARD UNIT in good order $235.00 

Mr. A.R. Hall, 
c/o P.O. Southbrook, Qld. 4352. 

KKKKKKKKKIEIEXXXKKKKKKKKKKMKXKKKKKKXXXKXKIEKXXXXXKXXXXXXKIEXXHK 

TANDY MODEL III complete with 4S K RAM, line 

printer (7) and System Desk 

Mike Mooney, 
{02) 76-S112 A.H. 

(02) S2-1943 Bus. 

$1,S50.00 

KXXKXXKKKXXKKXXKXIEXKXMXXXXKKXXXXXXXXXXKXXXKXXXXKXKXXXXKXKKX 

SYSTEM SO 16K Computer with video screen, 

Audio amplifier and 15 issues of MICRO-SO 
plus software cassettes plus Adventure, 
Space and strategy games, Light Pen 2 

Sound off (value $1001s) 

$900.00 

freight free 

G. Jackson, 

P.O. Box 1012, 

Nhulunbuy, N.T. 

Ph. (OS9) S7-29S3 
XKXKKKKKKJEXXXXXXXXXKKKXXKXKKKXKIEXXXXXXKMXXKXXKKXXXMKIEXXXKXK 

MICROTEK MT32 with 32K memory, an Exatron 
Stringy Floppy and 15 wafers. All 
excellent condition 

Brian J. Fillery, 
Box 1790, G.P.O. 

Brisbane, Q. 4001. 

$500.00 

the lot 

XKKXXKXKXXXIEXXXKXIEKJEKXXXXXKXXXKIEXKXXKXXKKXXKKKXXXXXX******* 

SYSTEM-SO L2/16K with over $100 in programs, incl. 

BMON, RPN Calc. Sargon 3.5 Chess, Space Invaders, 

70 Maths/Finance Programs. Excellent condition $6SO.OO 

SERIAL PRINTER INTERFACE $40.00 

G. Hobbes, 

42 Nareen Pde. NARABEEN, NSW. 2101. 
Ph. (02) 913-2264 

XXXKKKXXKXXKXXXKIEKXXKXXXKXXKKKKKXKXXXXXX********KXXXXKXXXXX 

Tandy QUICK PRINTER II. 120 LPM Upper/Lower 
case on 2-3/S" aluminised paper. As new and 

4 rolls of paper incl. 

INTERFACE to suit System-SO 

TEXAS INSTRUMENTS T159 Calculator & PC100C 

Thermal printer. The calculator has a card 
reader, 960 program steps & up to 100 

memories. I have 2 extra plug in modules 

{each with about 22 programs) & some other 
software for it 

Dennis Bareis, 
2S6 Lennox Street, 

Maryborough, Q. 4650. 

Ph. (071) 22-1699 

$200.00 

$40.00 

$300.00 

XMXIEIEKXXXXXIEKXXKXXKXKXKXKKXKXXKXXXKlEXXJEXXXKXKXXXXX********* 
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***** BETTER BASIC PROGRAMMING - PART 4 ***** 
by Rod Stevenson 

***** SCREEN FORMATTING ***** 

This particular episode of the series will be relatively short - not because it is unimportant� 
but because it is real ly only here to emphasise some of the points found in the Leve 1 II manu a 1. 
In fact� there is not much to be said that can't be found in the manual and� after all� screen 
format is really simply a matter of trial and error - the results of a particular print format 
statement can be tried out until the desired result is obtained� then incorporated into the program. 

While on the subject of trial and error� I should point out that this technique applies to many 
doubtful situations - that is� doubtful in the sense that when trying in a program� you can • t 
think of the correct way. Yes� I know you ought to draw flow charts and write pseudocode and 
program on paper first, but how many do? I must admit that if a flow chart is required, I draw 
it after the program runs and is fully debugged ! If I can't recall the exact syntax required 
for a simp 1 e statement, I often try it as a stand-a 1 one line and run the line on its own to find 
out. An ex amp 1 e that comes to mind is whet here AND/OR is required, and if brackets wi 11 he 1 p, 
where to put them. Perhaps I should be ashamed to admit this (technique?) here, but I consider 
honesty to be more important than building a false image for ourselves ! 

The reason I have limited this article to screen formatting is the variation in the capabilities 
of printers and my assumption that possessors of printers wi 11 be wi 11 i ng to experiment on their 
own. As you will see, much of what I am to say on formatting is little more than sensible ; the 
same applies to printer formatting. While allegedly some printers. won't TAB past 64, there are 
various routines about to solve this lack - an example is : LPOINT STRING$(T-PEEK(l6539) �32) , 
where T is the required TAB and TAB must have been used previously in the program to provide 
a value to be held by the memory location 16539. 

OF ? - I am constantly amazed at the otherwise knowledgeable computerists who don't know (why 
else wouldn't they use) the question mark as an abbreviation for PRINT. Not for LPRINT though. 

COMMA - Used to advance to the next print zone before printing the current data. More than one 
can be used together to advance by more than one print zone. 

SEMI COLON - Most commonly used to suppress the 1 i ne feed after a print statement. The effect 
is that strings will print hard up after the previous one but numeric variables will have a space 
inserted before them (this is to allow for a minus sign should one be required) . 

I feel the semi co 1 on is the most used print modifier because it is so useful. There is a need 
for care though - if the print statement wi 11 not always be fo 11 owed by the same thing (because 
of branches in the program logic) , be sure to check out that al l possibilities will print in 
an acceptable manner. 
TAB - A simple way of spacing your printout across the screen - up to 63 tab positions in one 
line mean there is no need to print a 1 ot of b 1 anks to get over to where you want your message 
to appear. Although there are theoreticall y  up to 255 tab positions, the use of them becomes 
a little academic because it is difficult to visualise what is going to happen after you go past 
64 and, if you want to go down to the next line, it would seem of more practical use to go to 
the next line before you start tabbing across the screen. 

PRINT@ - A quite useful way of getting your message to be exactly where you want it to be on 
the screen. A map of the screen showing all PRINT@ positions (0 - 1023) is in the Level II manual. 
Or just use the trial and error method ! 

It's a good idea to follow your PRINT@ message with a semi colon, which will stop the cursor 
at the end of the message without wiping out whatever was on the screen previously. This means 
you can use PRINT@ to modify a screen full of information without disturbing anything other than 
the part changed. ��hile INPUT@ won't work, you can PRINT@ a null string ( "  "),  followed by a 
semi co 1 on, co 1 on, then INPUT just where it • s required on the screen, and I do suggest a little 
thought on this technique, to make the screen display a little more orderly. Often it's useful 
to have all input at the same position on the screen, with previous INPUT being erased by the 
current input message, or by PRINT@X,CHR$(30) , which will erase the previous input line, then 
PRINT@X," " ; : INPUTIN$. This will mean input is a l ways in the same screen position, and if the 
error checking routine (as detailed 1 ast episode) rejects the input, some error message can be 
printed there too, instead of disrupting screen format. Some of the other cursor contra 1 codes 
(found in the Leve 1 I I manu a 1 ) will be useful in dealing with input. Contra 1 - 29 will move 
the cursor to the beginning of the current 1 i ne, 28 wi 11 move the cursor to the start of the 
screen but without c l earing it, 24 - 27 will move the cursor in any of four directions ; of course, 
any of these can be printed as multip l es by STRING$. 

PRINT USING - Probably the most powerful, but also the most formidably complex to remember. 
I suggest referring to the Level II manual for ful l details and then experimenting until familiarity 
comes. But I do want to detail two of the most common uses which I use repeatedly. $### · ### 
wi 11 give do 11 ars and cents format, with the cents rounded up or down. ### wi 11 give . an output 
of three spaces (even if only one figure is printed) . Both these are extremely useful 1n ta�u� ar 
output, and as they are right justified, make for tidiness. The PRINT USING format can be spec1f1ed 



ISSUE 21 (AUGUST 1981) MICR0-80 PAGE 6 

at the beginning of a program, such as PR$="####" ,  so that whenever that particular format is 
required, PRINT USING PR$ will produce it. Obviously a number of such statements can allocate 
a variety of PRINT USING formats, with the particular one being specified where required. 

PRINT USING wi 11 override the space normally 1 eft in front of a number for a sign but a 11 owance 
can be made for a sign - look in the manual for full details. So much is possible with PRINT 
USING that it is almost too much to cope with. Readers will no doubt recall that in the Array 
article, I used PRINT USING to format the output of the cross lotto selection numbers, so they 
could be in neat columns arranged just as required for aesthetic beauty. 

CONCLUSION 

As I said at the start, this episode is relatively brief but I do urge experimentation. I see 
little point in providing all the possibilities here when the reader will benefit more by actual 
use. For example, PRINTTAB(30)LEST$(A$,4) will work, but what about experimenting to determine 
how to combine (or simulate combinations) the separate statements of PRINT@, PRINT USING, TAB, 
COMMA, SEMI COLON? 

Next instalment wi 11 be the promised (threatened?) one on assembly/machine 1 anguage. Or to be 
more accurate, the combining of it with BASIC. I hope that, by now, those interested in this 
subject will have procured a copy of Bardon • s  book 11TRS-80 Assembly Language Programming", available 
from Tandy, and will at least have opened it ! because I don•t intend starting at "grass roots .. 
level. A book I also recommend is the Scelbi publication, Z80 Instruction Handbook as a reference 
handbook for the opcodes rather than puzzling one • s waY through the edi tor/assemb 1 er manu a 1 with 
its reprint of Zil og • s handbook. This book is written in p 1 ai n English with an understandab 1 e 
explanation of the instructions. It is a reference book I find goes well with Bardon • s book 
exp 1 ai ni ng assembly 1 anguage. The book has an index of codes in the back so that when you are 
wondering whether there is an instruction for the particular operation you want to do and cannot 
remember the more than 700 codes that the Z80 has, you can have a 1 oak in the index, find out 
if there is one, and then refer to the page given to find more detailed information about it. 

- 0000000000 -

***** REVERSING THE ROLE OF PRINT AND LPRINT STATEMENTS ON THE TRS-80 ***** 

Reader, T.K. Nilsson, sent us an extract from the U. S. magazine ELECTRONICS which explains how 
to overcome the prob 1 em of your TRS-80 hanging-up if you run a program which contains LPRINT 
statements. 

To direct LPRINT from the printer to the screen, type in : -

POKE16422,88 : POKE16423,04 ENTER 

In this mode, PRINT will work as expected and all data which would normally be sent to the line
printer will be directed to the screen. 

To return to normal mode 

POKE16422,14l : POKE16423,05 

If you would like to direct all PRINT statements to the line-printer instead of the screen so 
that you can obtain a hard copy of the program display, type in : -

POKE16414,14l : POKE16415,04 ENTER 

The printer wi 11 now respond to all outputs that wou 1 d normally appear on the screen. It a 1 so 
echoes the keyboard. 

To return to normal mode, type in : -

POKE16414,88 : POKE16415,04. 

One other useful piece of information concerns the line-printer status. If the line printer 
is out of paper then PEEK14312 will equal 127. If it is not out of paper then PEEK 14312 will 
equa 1 63. Incorporating this check into a BASIC program just before using an LPRINT statement 
will guard against system hang-ups. 

- 0000000000 -
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***** I NPUT/OUTPUT ***** 

From : George Skorbek - Glen Waverley, Vi ctori a. 

I have encountered a problem associ ated wi th the CLEAR command and stri ng mani pulati on. I have 
enclosed a samp l e  program whi ch wi ll exhi b i t  unexpected delays. Even the command PR INT FRE( 11 X 11 ) 
takes a lot of ti me and I am curi ous as to why. I f  you can gi ve me an explanati on, 1 wou l d  
be very gratefu l .  

To conserve space, we have not reproduce the program sent i n. It  uses a CLEAR statement and 
i nvolves the mani pulati on of a consi derable number of Str i ng var i abl es. 

Your program has fallen vi cti m to the . . garbage collecti on . . routi ne i n  Mi crosoft•s BASI C  i nterpreter. 
Garbage collecti on occurs when the stri ng space you CLEARed, fi lls up, at least when the i nterpreter 
fi rst looks at i t. Duri ng the executi on of a program, the data associ ated wi th most stri ng 
vari ab 1 es i s  stored i n  the Stri ng Space a 11 ocated by the CLEAR statement. Every ti me you change 
the value of a stri ng vari ab 1 e, another set of data i s  stored i n  the stri ng space and th e fi rst 
set ( i . e. i ts o 1 d value) i s  abandoned but sti 11 occupi es space. For ex amp 1 e: i f  your program 
fi rst assi gns the value 11HELL011 to A$ then later assi gns it the value 11PLEASE ENTER YOUR NAME, . ,  
both "HELLO.. and 11PLEASE ENTER YOUR NAME" wi 1 1  be stored i n  the stri ng space. Once the va 1 ue 
of A$ has been changed, HELLO i s  abandoned and i rrecoverab 1 e as far as the program i s  concerned, 
but i t  sti ll occupi es the stri ng space allocated to i t. 

Str i ng space i s  allocated to acti ve stri ngs, starti ng from the top of avai lable memory (Memory 
s i ze address ) and worki ng down. The BASIC i nterpreter mai ntai ns poi nters to the "next avai l ab·l e 
stri ng locati on" and to "top of stack" (whi ch i s  i mmedi ate l y  below the last poi nt i n  memory 
CLEARed. When a stri ng i s  to be stored, the number of bytes requi red i s  subtracted from "next 
avai 1 ab 1 e" and the result i s  compared to .. top of stack". When the compari son shows that space 
i s  avai 1 ab 1 e, the stri ng i s  stored, the "next avai l ab 1 e" poi nter i s  updated and program exec uti on 
conti nues. However , when thi s test fai ls, the "garbage co l lector" routi ne i s  called upon. 

The garbage co 11 ector fi rst ana lyses a 11 the string space and i denti fi es abandoned stri ng data. 
It then compacts all acti ve stri ngs up to the top of avai lable memory, updati ng the po i nters 
i n  the vari ables tabl e as i t  goes, fi nally adjusti ng the 11 next avai lable poi nter". During thi s 
ti me, the CPU appears to be locked up, i t  wi 11 not respond to any key i nputs and you may thi nk 
your program has crashed i rretri evab ly. Be pati ent, eventually i t  wi ll conti nue. I n  programs 
havi ng a 1 arge number of act i ve stri ngs, garbage col lecti on may take 20 - 30 seconds or even 
1 onger! The garbage co 11 ecti on ti me i s  roughly proporti on a 1 to the square of the number of 
acti ve strings , i .e. garbage collect i on wi ll take 4 ti mes as long i n  a program wi th 10 acti ve 
stri ngs as i n  one wi th 5 acti ve stri ngs. For example, a program i n  a TRS-80 Model I I I  havi ng 
500 acti ve stri ngs wi 11 "1 ock -up" for about 38 seconds every ti me the garbage co 11 ector i s  i nvoked. 

The best way to reduce thi s ti me i s  to mi ni mi se the use of the garbage co 11 ector i tself. CLEAR 
as much space as you possi bly can. That way stri ng space i s  much less 1 i ke ly to fi ll up. You 
should also reduce the number of stri ngs you use, thi s  wi 11 speed up the garbage co 11 ecti on 
ti me, when i t  does occur. Another way to reduce the frequency of garbage co 11 ecti on i s  to avo id  
abandoni ng stri ng data by usi ng LSET, RSET or M I D$. E.g. i nstead of A$=B$ use M ID$(A$, 1 ,  12 ) =B$. 
The value of A$ wi ll not then be abandoned. 

2$=A$+B$+C$+D$ i s  di sastrous si nce the i nterpreter treats thi s  as : 

Tl$ A$+B$ 
T2$ Tl$+C$ 
1$ T2$+D$ 

Instead, use : 

Z$ = STRI NG$(21,0) 
MID$(Z$,1,5) +A$ 
MID$(Z$,6,5 ) =B$ 
M ID$(Z$,ll,5 ) =C$ 
MID$(l$,16,5) =D$ 

I hope thi s  explai ns the phenomenon, George, and that the above wi ll help you reduce i ts i mpact 
- Ed.) 

***** JOYSTICKS AND INPUT/OUTPUT PORTS FOR YOUR •so - PART 2 ***** 
by A 1 an Dent. 

Last month I bri efly descri bed an i nterface that I have desi gned. I t  a 11 ows you to di rectly 
connect up to ei ght analogue si gnals i nto an ana l ogue to d i g i tal  converter, plus up to six  parallel 
8 bi t i nput/ output ports. Thi s  month I wi 11 expand on my descri pti ons of the two types of LS I 
chi ps used i n  the desi gn, as well as givi ng a complete ci rcui t descri pti on of the i nterface. 
The ci rcui t and the pri nted ci rcui t board i s  desi gned around the TRS-80 MODEL 1 and i s  easi ly 
connected to the expansi on bus vi a an edge connector and ri bbon cable. The connect i on to the 
P/C board i s  vi a a 40 pin  I C  socket header on the other end of the ri bbon cable. As the external 
expansi on connector i n  a SYSTEM-80 and also the TRS-80 MODEL 3 are of a di fferent confi gu�ati on, 
the connecti ons to the P/C board have to be solrlered to the holes for the 40 way I C  socket 1nstead 
of usi ng the con'Jeni ent p 1 ug i n  header. It i s  hoped i n  the near future to overcome thi s sli ght 
i nconveni ence to non-MODEL l owners. 
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ANALOGUE TO DIGITAL CONVERTER 

The analogue to digital converter used is a NATIONAL SEMICONDUCTOR chip, type ADC0809. It is 
a CMOS device running from a single +5 volt supply, designed spe�ifically for mic:oprocessor 
app 1 i cations. The i nterna 1 parts of the A/D chip can be grouped 1 nto several sect 1 ons : these 
are shown in the b 1 ock diagram of the chip. Firstly, the address decoder. The ad

_
dr

_
ess c?de 

for the desired input is presented to the 3 bit address input, followed by a pos1t1ve-go1ng 
pulse on the Address Latch Enable pin. This latches the address into the decoder and the decoded 
output selects the required channel to be switched on, in the analogue multiplexer. The selected 
ana 1 ogue input signa 1 is then connected through to one input of the vo 1 tage comparator: �ow 
a positive-going start pulse must be fed into the Start pin. The Successive Approx1mat1 on 
Register (S. A. R. ), is reset on the positive edge of this pulse and the conversion sequence is 
initiated on the negative edge. The S. A. R. now, via the switch tree, sends successive voltage 
taps from the reference vo 1 tage resistor 1 adder, to the other input of the voltage comparator. 
It does this by sending an 8 bit binary word which is decoded into 1 of 256 switch combinations 
to select the voltage tap along the 256 resistors in the ladder. The S. A. R. continues this 
unti 1 a vo 1 tage match is achieved. At this point the Control and Timing section 1 atches the 
8 bit word that the S . A. R. used to achieve the voltage match, into the Tri-state Output Latch 
and then signa 1 s the End Of Conversion by raising this pin to a logic HI. The Tri-state output 
is then enab 1 ed under external control, and the di gi ta 1 value of the ana 1 ogue signal, is placed 
on the DATA BUS. 

ALE-----, 

IN4 
INS 
INS 
IN7 

PARALLEL I/0 PORT CHIP 

MUX 
ADDRESS 
REGISTER 

r------------- CLOCK 

CONTROL 
LOGIC 

1+------ START 

.,_ ____ _..,. ����ERRUPT) 
'---r-------r-----r---__, OUTPUT ENABlE 

FIGURE 1. ADC0808/ADC0809 Functional Block Diagram 

(OE) 

07 
06 
05 
04 
OJ 
02 
01 
DO 

The parallel I/0 ports use an INTEL chip type 8255 called a PROGRAMMABLE PERIPHERAL INTERFACE. 
As you can see in the block diagram, it also has several internal sections. Starting at the 
Read/Write Control Logic, an incoming instruction is received and the appropriate action taken. 
As the PPI has an automatic power-on reset, the very first instruction must always be a write 
instruction into the group control registers. This contro 1 word then sets up the registers 
within the PPI and the port registers are programmed into that state until a new control word 
is sent to the control register or the system is reset. The Data Bus Buffer is a bi-directional 
buffer, controlled by the read/write logic. If a write instruction is received, the control 
1 ogi c first determines which register is being addressed, turns on the buffer to the receive 
mode and latches the word on the CPU data bus into the selected register. On a read instruction, 
the addressed port input data is latched and then presented to the internal bus, with the exception 
of port C which does not 1 atch but on 1y buffers the input data. The Data Bus Buffer then goes 
into the transmit mode and the data at the se 1 ected input port is p 1 aced on the CPU data bus. 
As can be seen in the block diagram, port C can also be split into two 4 bit ports and these 
can be programmed as either input or output independently of each other. Another very nice 
facility that port C has is its BIT SET and RESET capability. This allows the port output pin 
to be i ndi vi dually set or reset without changing the others ; also, prior knowledge of the other 
pins is not required to change only one output pin. To change only one output bit on ports 
A & B, one would have to know the exact word that was in the output latch and write a new 8 
bit word that only changed the required bit. This ability to set or reset one bit is an exce 11 ent 
one when using the port as a controller, and certainly makes the software much simpler. The 
direction of the I/0 ports can be changed at any time simply by writing a new control word into 
the control register. Whenever this occurs, all output latches are reset, as well as the internal 
status flip-flops. That about covers the MODE 0 description ; MODES 1 & 2 wi 11 not be covered 
here and must be obtai ned from the manufacturer's data books. Anybody wanting to use the other 
modes will probably be well into hardware already and more than likely has these books on hand. 
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INS8255 bl ock diagram 
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Now that you know how the LSI chips work internally, I hope that fo 11 owing the description of 
my circuit wi 11 be a 1 itt 1 e easier. The first section to be described is the address decoder. 
Address 1 i nes A2, A3 & A4 go to the address inputs of IC6, a 74LS138, one-of-eight decoder. 
The higher address 1 i nes A5, A6 and an inverted A7 are connected to the enab 1 e inputs of I C6 
to ensure that it is only activated when the address is 1 ess than 32. As the lowest address 
line being used is A2, the individual decoded outputs, increment in steps of four. That means 
that output 0 represents addresses 0 - 3, and output 1 represents 4 - 7 etc. The 8 A/D converter 
inputs are decoded to appear at port addresses 0 - 7 and the PPI chips sit at port addresses 
8 - 11 and 1� - 15. This means that the first two outputs of IC6 {0 & 1) must be combined to 
select the 8 inputs of the A/D; this is done in gate 7A, while the next two outputs {2 & 3) 
will individually select the two PPI chips. The remaining outputs are unused. 

Assume a request is issued by the program for an INPUT from Port 0. First, the address on the 
address lines 0 - 7 goes to 00000000. Address lines A0, Al and A2 are fed to the A/D converter 
Address Latch input. The Address Decoder chip IC6 is enabled by A5, A6 and an inverted A7 and 
the inputs to the decoder A2, A3 and A4 select output 110''. The selected output goes LO and 
forces the output of NAND gate 7A to go HI enab1 i ng one input of 7C. About 500 nanoseconds 
1 ater the CPU issues a NOT IN command which is inverted by 78 and fed to the enab 1 ed gate 7C 
which then goes LO. The LO output of 7C is the A/D SELECT signal. As the A/D conversion process 
takes about 100 microseconds, the CPU must be forced into the WAIT state whi 1 e the conversion 
is taking place. This is done by pulling the input to 18 LO which together with lA form a SET/RESET 
flip flop. This LO SETs the flip flop and the resulting LO output of lA pulls the CPU WAIT 
1 i ne LO i ni ti ati ng the WAIT state. Gate 3A receives the A/D SELECT signal vi a 4A and also vi a 
a delay resistor capacitor network. This combination generates a negative going lpS puls.,.on 
every negative going input. The pulse is inverted by 48 and is fed to the A/D chip. The positive 
going or 1 eadi ng edge of this pulse triggers the Address Latch Enab 1 e { ALE) input which 1 atches 
the address 110 11 into the A/D address decoder. The decoded address then se 1 ects the ana 1 ague 
input 110" into the A/D converter. The same pulse also resets the S. A. R. inside the A/D. �he 
negative going or trailing edge triggers the START conversion process within the A/D ch1p. 
The output of 4A a 1 so enab 1 es the A/D c 1 ock I C2 which runs at approx. 640 kHz. After approx · 
100 JJS the 

_
End Of C�:mversi�n { EOC) pin goes HI indicating that A/D c�mversion_ is finished. 

This signa 1 1 s gated 1 n 4D w1 th the output of 4A and the output of 4D 1 s then 1 nverted by 4C 
which drives the Output Enab 1 e { OP EN) pin of the A/D. With the output enab 1 e pin HI the data 
1 i nes are activated and the di gi ta 1 va 1 ue of the decoded anal ague input is placed on the DATA 
BUS. The EOC signal is also sent via a delay into 3C and the output of 3C is fed into lA. 
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This RESETS the flip flop and releases the CPU from the WAIT state. The CPU then acquires the 
data on the DATA BUS and removes the NOT IN signal which then via 7B, 7C, 4A, 4B and 4C returns 
the A/D data lines to the high impedance state. The CPU then carries on executing its current 
program. Although pausing the CPU during the A/D conversion slows down ASSEMBLY program execution 
time, it is much easier than having to write special software routines to handle the task. 
I think this small sacrifice in speed is more than made up for with the convenience of being 
able to use standard PORT software and if accessing from BASIC, it is actually quicker than 
the INTERPRETER can interpret the BASIC code that would be required if the WAIT state were not 
used. 

OUT 
IN_ 

7d 
� E 
A6 E 
AS "[�3 
A4 A2 138 z 
A3 A1 
A2 AO 
A1 
AUJ 

RIZ-IS 
F?8-tl 

7c 

Bi, SELEC.T 

ICs 2,3,4&7 
74LS00 

DATA BUS 

WR 
RD 
cs � 
RESET 
A1 
A0 

WR 
RD 
cs INS8255 
RESET 
A1 
A0 

'--1--+---t A 2 

Now for a description of the parallel I/0 port operation. We will assume the low address chip, 
which occupies A8 - All is being used. The control register for this chip will sit at PORT 
address All. To set up this register the CPU outputs the address 00001011 on the address lines. 
The decoder then goes LO on output 2 and selects the low address PPI chip by pulling its CHIP 
SELECT pin LO, at the same time A0 and A l se 1 ect register 3. The DATA BUSS then presents the 
control word to the chip and when the CPU issues its OUT command the data is written into the 
control register which sets up the internal registers. Assume an OUT 11,137 instruction was 
sent setting up PORTS A and B as output PORTS and PORT C as an input PORT, a following OUT 8,255 
will latch 255 on the output pins of PORT A which will remain there until a different va 1 ue 
is written to PORT B. An input command X=INP(l0) will read the data at the input to PORT C 
and place it on the DATA BUSS. It is then moved into the CPU and assigned to the variable X. 

For SYSTEM 80 users the NOT IN and NOT OUT signals are generated on the board by combining the 
I/0 REQUEST signal with the READ and WRITE signals, as shown. 
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The power supply requires an external transformer; I personally
_ 

think that t�e battery e1 imin�tor 
type of p 1 ug-pack power supp 1 i es are probably the most convem ent .. There 1 s an on board. bn dge 
rectifier, 2000uF filter capacitor and +5v voltage regulator ch1p. The reg�1ator. ch1p does 
not need a heatsi nk to handle the current consumed by the onboard components, 1 ncl ud1 ng as many 
joysticks that you may wish to connect. At the same time, it has. a very high reserve cur�ent 
capability. If this available extra current is called upon to dnve some external connect1ons 
such as TTL gates or LED displays etc. , some form of heatsink is recommended. 

In next month's concluding part of this series, I will be presenting construction details for 
the P /C board. It wi 11 inc 1 ude a copy of the P /C board artwork as we 11 as a component stuffing 
diagram. The P/C board is a double-sided board but, to reduce the cost, it does not have plated 
through holes. There are about 75 pin through positions, none of which use components as the 
1 inking wire so that no components are soldered on the top of the board. This also a 11 ows the 
use of good qua 1 i ty sockets rather than the metal strip type of socket. Contra 1 words required 
for the programming of the PP I wi 11 be supp 1 i ed as we 11 as information on the BIT programming 
facility on PORT C. The addressing information for the PPI registers and ports will also be 
supplied. I hope to be able to present the necessary information in the form of a chart which 
should make programming and using the interface easier. Some sample programs will also be included 
to give some idea on how to program your '80 to use the interface. See you next month for the 
final part of this series. 

- 0000000000 -

* * * * * SOFTW RE SE TION* * * * * 

***** GUZINTA LI/4K ***** 
(C) Br. P. Van Eeken 

The objective behind this program is to teach children to master the art of division, especially 
long division. The word divide or division is never mentioned in the program. Instead GUZINTA 
is used. 

For the child, the objective is to destroy the alien space craft which appears at the beginning 
of the program. He sets up for himself a retaliation phasor for which he must supply the correct 
coordinates to destroy the ali en. The coordinates are worked out in the form of a di vision 
sum. The force of the phasor is affected by the number of mistakes made and the difficulty 
of the sum. If the phasor lacks sufficient strength it will not penetrate the alien's defences 
and hence, the alien will escape. The program caters for 4 levels of difficulty. 

1 REM 
2 REM 
3 REM 
4 REM 

5 V=999:A$=GUZINTA 

* * * * * * * * * * * * * * * * * * * *  
* BY * 
* BR. P. VAN EEKEN * 
* * * * * * * * * * * * * * * * * * * *  

7 p . ... -·�II ; I ; II TIMES " : GOS = 999 :: N. G 
9 U=O: Q=26::::;: K = O: A ( 1 3) = 1 0 �  C. � P. A. 2 1 2 ;  " THE " ; A$ ;  
20 P. " SPACE COMBAT GAME " �A.404 ; " CHOSE A LEVEL OF COMBAT • • •  
24 C= 1 � P=2 � R=3:I=4:REST.:F.D=532T.724S.64 � REA.B$:P.A.D ; B$:N.D 

25 D.CUSHY,PLAIN SAILING,RESISTANCE,INSURMOUNTABLE,9520599,999 
31 P.A.9 1 6 ;  " YOUR CHOICE " ; ;:  I.A � P.A.9 1 6:F.G= 1 T.4: IFA=GG.40 
34 N.G:G.3 1  
4 0  F.W= 1 T.A:REA.B:N.W 
45 C=R. (8 ) :T=O:V= 1 :F. X =AT.OS.- 1 :A< X > =R. (9):T=T+V * A < X > :V=V* 1 0  
4 6  N.X :A(A+ 1 ) =0:V=99:IF < A=3 > * < C< 1 0 ) +(A=4 ) * < C< 1 0 0 ) 6.45 

50 F. X = 1 T.9:C.::P.A$ ; "  SECURITY ALERT ! ! ! " :GOS.999:N. X 

55 P.A. 1 92 ; " COMMANDER5 " ; A$ ; " SCANNERS REPORT AN ALIEN PRESENCE 
56 P. " AT " ; C ; A$ ; T� " SPACULES. P HASERS APPROACHING • . •  
60 Y=27:F. X = 1 07T. 1 27:S. < X ,Y > :IF X > 1 22S. ( X -3,Y ) 

6 1  Y=Y+ 1 :N. X :F. X = 1 0 1 T. 1 2 1 :Y=Y-l:S. <X , Y > :IF X < 1 06S. < X +3,Y) 

62 N. X:F. X = 1 0 1 T. 1 04:S. < X ,47) :S. < X +23,47 )  �N.X 

63 F. X = 1 08T. 1 20:S. < X,43 > :N.X:GOS.650:S. ( 1 1 4,28):V= 1 0:F.Y=OT.2 
68 F.X =2 7T.OS.- 1 :S. < 1 1 4,X>:GOS.999:R. ( 1 1 4, X > :N.X:N.Y 

75 GOS.640:P. " PHASERS MISSED TARGET ! ALIEN FORCE FIELD UP � 
80 V=999�GOS.999 � P.A.O:F. X = 1 T.7 � P.:N. X 

90 P.A.O;"RETALIATION PHASER LAUNCHING . • •  ":P=O:GOS.980 
96 GOS.997:P. " PLEASE COMPUTE PHASER CO-ORDINATES COMMANDER " ;  
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100 M=16:L=23+A*6:P.A.384;C;:P.A.391;:F.X=OT.A:P.A<X>;:N.X 

110 H=O:W=O 
112 J=O:X=l:F.V=1T.A:X=X*10:N.V 

113 F.I=OT.H:J=J+A<I>*X:X=X/10:N.I:B=A(I) 
117 IFJ/10<>1. (J/10)6.120 
118 J=J/10:6.117 
120 IFC>JH=H+1:6.112 
121 V=10:F.X=1T.3:IFJ<V6.125 
122 Q=Q+3:V=V*10:N.X 
125 N=I. (J/C):60S.805:60S.BOO:A(10>=0 

130 p. A. 64; II HOW MANY TIMES DOES II ; c; A$; J; : I . s:: s. (114' p) 
135 IFS<:>NGOS.699:P.A.128;5; "X";C; "=";S*C; ::6.130 
139 P.A.Q;N;:Q=Q+3:GOS.700:Z=S*C:605.500:0=0:V=1:N=S*C 
145 V=V*10:IFN>=VG.145 
147 605.380:IFJ<V6.151 

148 F.X=E-1T.A+2S.-1:A<X+1>=A<X>:N.X:A<X+1>=0:E=E+1:V=V*10 
150 AC10)=A<10>+3 
151 D=453+K+U:P.A.D;"- ";:V=J:X=O 

152 IFV>OX=X+3:V=I. (V/10):6.152 
153 IFN=OGOS.385 
156 F.V=A+2T.E-1:IFO=XG.160 
157 0=0+3:P.A<V>; 
160 N.V:N=J-S*C 

170 GOS.700:P.A.64;J;"-";S*C;"=";:I.Z:S. (114�P) 
175 IFZ<>N605.699:G.170 
180 605.500: GOS. 380: H=D+127+0+ <W-ED -W 
185 P.A.H;:F .. X=A+2T.E-1:P.A<X>;:H=H+3:N.X::IFB=OP." REMAINDER"; 
186 GOS.750:K=K+192:Z=J-S*C:IFZ=OG.200 
1 91 A < 11) =0 : Z = 1 

192 IFJ-S*C>=ZA<11>=A<11)+1:Z=Z*10:G.192 
193 Z=1:A<12>=0 
194 IFS*C>ZA<12>=AC12)+1�Z=Z*10:G.194 
196 IFAC12)(A(11>6.200 
197 U=U+A(10)+3*CA<12)-AC11)) 
200 J=(J-S*C)*10+B:V=H:IF<J<10>*<S*C<10)U=U+3 
206 V=V-64:IFV>44BG.206 
210 60S.700:IFB=OG.600 
215 F.X=OT.1:P.A.V;" ";:GOS.999:P .. A.V;B;:GOS.999::N.X 
220 P.A.H;B;:I=I+1:B=A<I>:6.125 
380 IF<NilOO<>I. <N/100))+(N=O>RET. 
385 ACE)=O:E=E+1:IFN<999RET. 
390 N=N/100:6.385 
500 E=A+2�W=3:G=O 
505 X=l 
510 W=W+3:IFX*10>ZG.525 
520 
525 
52t:. 

53(> 
535 
540 
55() 
600 

601 

X=X*10;G.510 
\!=X�IFG>OG.530 
G=G+3:V=V/10�IFZ<10G=O 

F=I. (Z/X):A(E)=F:E=E+l:Z=Z-F*X:IF<Z=O>*<X=1)RET. 
IFZ=OG.505 
I FZ< X /10808.385 
8.505 

GOS.750:P.A.153;"0N COMPUTED CO-ORDINATES . • • 
V=O: F. X=PT. 28: S. ( 114, X) : GOS. 999: R. ( 1 14, X) 
IF <X>26)* (A (1 3 )<9>S . <114�X) 

603 N.X:P.A.O � 
604 IF(Al13)=10)+(A>2>*<AC13))8)G.607 
605 P. "PHASER FORCE TOO LOW �"' ALI EN ESCAPES 
606 S. (114,27):V=2000:GOS.999:G.1 
607 P. "ALIEN FORCE FIELD PENETRATED �-= SHIP IMMOBILIZED. 
608 R=2:GOS.640:F.X=1T.750:R. <R. (28)+99.R. C22)+27>:N.X:G.1 
640 F.V=10BT.120:IFR=3S. <V,27):G.645 
t:.42 R= <V:;27) �R= (114�28) 
645 t'-�= \.J� RE·r = 

·�·5(l F = '{=29T = 35; F = X= 113T = 115 � S = (X :t Y) � N = �:( � r� = Y � S:ET = 

750 GOS = 700: p =A= 1. 35 � .. PHASER M{iNOEUVRES II; : GOS = 980: RET= 
8(H) F = '{= 16-T = 2�:) � S = ( i 3:; Y) � t-� ='{�Fa: Y=MT = M+9: �3 = ( l_:; y·) � �� :J y--:: M=M+'7' 
8(l5 F = X=14T = L� S= <X:: M) ���=X� RET= 
980 V=O:F.X=1T.5�GOS.985:N.X:R. (114,P>:P=P+1 

983 F .X=1T.5�GOS.985:N.X:RET. 

9']7 P. A. 0: P. A. 0 � : S. ( 114 � P) :RET. 
999 F.W=OT.V:N.W:RET. 

PAGE 12 
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***** BIRTHDAY LI/4K ***** 
(C) Br. P. Van Eeken 

PAGE 13 

Like most of this author • s  programs, this one is designed for use in the classroom and it will 
not analyse a birthday until the student successfully solves the number of days between two 
dates that the computer supplies. It then tells the student the day of his birth, his age, 
the amount of time that he h as slept, eaten, etc. and the amount of chickens, c attle, fruit, 
grain etc. he h as eaten. It also supplies a year for suggested retirement ! 

1 
2 
7. � ... �· 
4 
5 

REM 
REM 
REM 
REM 
REM 

* * * * * * * * * * * * * * * * * * * *  
* BY * 

* BR. P .  VAN EEKEN * 
* * 

* * * * * * * * * * * * * * * * * * * *  
2 0  REM ADAPTED FROM THE PROGRAM � wEKDAY � 

30 REM CREAT I VE C OMPUT I NG VOL . 1 .  
70 C : : I . " ENTER TODAY ' S  DATE IN THIS FORM � DD � MM , Y Y : " ; A � B � C  
1 05 M=O : I FC< 1 00C=C+ 1 900 

1 06 IFM >=OG . 1 1 0 
1 07 REST : � F = X = 1 T . 2 4 : REA.Y : N . X : IFM=- 1 G . 1 09 
1 08 F . X = 1 T . A .  < M+ 1 ) : REA . D ,. E � F,Y ,. A$ : N. X  
1 09 REA.D , E,F , Y ,. A$ : M=M- 1 : F= F + 1 90 0 : G.225 
1 1 0 V=C- 1 900 � I . " WHAT I S  YOUR NAME " ; A$ � C .  
1 1 1  P.A$ ; " T O  HAVE YOUR BIRTHDAY ANALYSED , PLEASE TELL ME 
1 1 2 
1 1 5 
1 1 6 
1 1 7 
1 1 8 
1 1 9 
1 22 

D=R . (28 ) : E=R . < 1 1 ) : F=R . ( 28 ) : G=R. ( 1 2 ) : I F  < G< E )  + <F< =D ) G .  1 1 2 
P =  " HOW MA��y DAYS THERE ARE BETWEE�� T HE .. ; D ; 11 / " ; E ; " / 11 ; C ; .. A��D u 
F· = T = ( 24 ) � �� ------�-- THE 11 ; F � u / 11 ;  G ;  u / 11 ; C 
H=E � J =D : GOS . 972 : REST. : P=I : H=G ; J =F � G OS . 972 : M=O 
H=I-P- 1 

REM INSERT � HELP � TO PASS QUEST I ON 
P . A . 448 � P . A . 44 8 ;  " YOUJ;: ANSWER " ;  � L F : P . A . 896 ; : I FF= I -P- 1 6. 1 30 

1 2 3  p :  11 SORF�Y I J ; A$ � I I � T R �' AGAI�� =  IJ � G ::  1 22 

1 3!) F· a u wELL DOf'�E " ; A$ � II :r If � : H=- 1 : F=C� : M= 1 

1 3 1  REM TYPE ? HELP � TO DO GROUP • • .  DATA AT L I NES 983-987 
1 32 I 2 " ARE 'rou A MALE OR FEMALE HUMAN " ;  Y :  I FY=- 1 M=- 1 : G .  1 0 6 
1 33 I F < Y=M > + C Y=F ) F . I = 1 T . 1 2 � REA . A C I ) : N.I : C . � G. 1 35 
1 34 P . " RE-ENTER YOUR ANSWE:R PLEASE . �� : G . 1 32 
1 :35 I .  " ENTER YOUR DATE OF BIRTH � D D ; M M , YY 11 � D �  E ,.  F 
2(l 1 
225 
.:"',..,..... " L .L..O 

2 7 0  
2 7 5  
2 7 7  

3£)5 

IFF< 1 00F=F + 1 9 0 0  

1 = 1 2  C < F- 1 500 ) / 1 00 ) � I FF- 1 582< 0G . 835 

�::: = I * 5 + ( I +  3 )  I 4 :  J = I • ( K- C I • O< / 4  ) * 7 ) ) : G= I • ( F! 1 0 0  ) � H= I . h ( F -G * 1 0 0  ) 
K=H / 4+H+D+A(E ) +J : L=I . < K- ( I .  (K / 7 ) * 7 ) ) + 1 : IFE >2G . 320 
I FH=08 . 305 
F = X= 1 T = 1 : A ( X ) =I = ( F·-I = ( �< / 4 ) * 4 ) : IF A ( X ) < �>ClG = �32(1 
N . X : I FL=OL=6 
B=B- 1 : G . 32 0  
!<= I - 1  : F .  X =  1 T .  1 : A ( X )  = I  . ( K - ( I • ( K /  4 )  * 4 )  : I FA ( X) =OG. 285 

3 1 0  N.X 
32() I FL=!)L=7 
325 F' = Jl THE II ; D ;  II / 11 ; E ;  f l  / 11 ; F ;  
330 I F < C * 1 2+B > * 3 1 +A< < F * 1 2+E > * 3 1 +D T . 360 
335 I F < C * 1 2+B > * 3 1 +A= < F * 1 2+E > * 3 1 +D T . 350 
34t) F· = IJ 

WAS A II ; : G ::  365 
��5(1 F· = I I  

I s A I I  ; : G � 365 

::::;60 p • II w I LL BE A 
II ; 

365 ONLG.366 , 376 � 386 , 396 . 406 , 8 1 0 � 426 
366 P . " SUNDAY " ; : 8 . 43 5  
3 7 6  P . " MONDAY " ; : G . 435 

::::;86 P. " TUESDAY " ; : G . 435 
396 P . " WEDNESDAY " ; : 8.435 
406 P . " THURSDAY " ; : G . 435 
426 P . " SATURDAY " ;  
435 I F < F * 1 2+B ) * 3 1 +A= < F * 1 2+E ) * 3 1 +DG.720 
436 P . A$ : P .  

440 N=C-F : O=B-E : P=A-D ; I FP >OG.480 
470 0=0- 1 : P=P+30 
480 IFO >·=OG . 495 

485 N=N- 1 : 0=0+ 1 2  
495 I FN< 08 . 850 
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496 I F Z < >- 1 T . 500 

497 N=N+ l : P=O : O=O : Z =O 

5(H) F' = T = ( 35 ) ; " YEARS u � T = { 45 ) ; 11 MONTHS 11 � T � ( 55 ) ; u DA"{S u 

52!) 

525 

p = II YOUR AGE : II ; T = ( 36 } � N ;  T = ( 46 ) ; 0 � T = ( 56 )  � p 
G=N 

Q=N * 365+0 * 30+P+ I .  ( 0 / 2 ) � S=Q : R=N ; T=O : U=P � V=F+65 : W= . 35 

560 P . 11 YOU HAVE SLEPT " � : GOS . 860 :; W= . 1 7 : P . " YOU HAVE EATEN " � 

58�) G�JS = 8t:.(l � W= = 23; I FR< 4F' ::: I I YOL! HAVE F"L A '{ED " ; � G = 625 
605 I FR >9P . " YOU HAVE WORKED / ST UD I ED " ; : G . 625 

6 1 0  P . " YOU HAVE PLAYE D / STUD I ED " ; 

625 GOS . 860 : I FT < 1 2T . 630 

627 F�=R+ 1 :  T=!) 

63(; F· = " YO!_! HAVE F;Et_ A X ED .. ; T = ( 36 ) ; R � T = ( 46 ) ; T ; T � ( 56 ) ; L! 

631 I FG< 4G . 7 1 0  

.�35 F" = I I BASED 0�{ AUSTRAL I Ar-� r-�AT I Ot-�AL 

636 P . " AVERAGES � I N  YOUR L I FET I ME " ; : Z = 1 50 : B$=CATTLE . 

l::.·37 Gos = 9 t:.!) � F· = : F· = .. vou HA\..JE EATEN � = = .. � � z =85(1 � B$=CH I c�:::E��s = 
655 GOS . 960 � P . : Z =250 : B$=SHEEP . 

665 GOS . 960 ; P . : Z = 1 0 : B$=HECTARE 

685 GOS . 960 :: I FW< > 1 P .  " S " ; 

686 P . " OF GRA I N .  " : P . " YOU MAY RET I RE I N " ; ;  I FY=OV=\i-5 
690 P .  V ; : Z =20 : GOS . 960 : I FW< > 1 P .  " S " ; 

700 P .  II OF FRU I T �-= VEGES 

705 I FM < ORES T . : I . " PRESS ENTER " ; B$ : 8 : 1 06 

7 1 0  P : " NE X T  HUMAN PLEASE , " ; ; REST . : G . 1 06 

7 1 1 6 . 1 1 0 

720 P . :; P . " * * * *  HAPPY B I RTHDAY * * * *  " ; A$ ; " � " :: Z =- l � G = 440 

825 

835 

860 

I FD < > 1 3P . " FR I DAY " ; :: 8 : 435 

P = " FR I DAY THE TH I RTEENTH ! " ; � 6 = 435 

P . " SORRY � CAN � T DO " : REST : : 6 . 1 06 

X = I . < W % Q ) : N= I . ( X / 365 ) : X = X - < N * 365 ) : 0= I . < X ! 30 ) :: P = X - C 0 % 30 )  

885 R=R-N � T=T-O : U=U-P : I FU >=OT . 9 1 5  

905 U=U+30 : T=T- 1 

9 1 5  I FT< 1 T=T+ 1 2 :: R=R- 1 

930 P .  T .  ( 36 ) ; N ;  T .  ( 4 6 ) ; 0 ;  T .  < 56 }  ; P :  RET . 

960 W= I .  ( Z / ( 70 % 365 ) % S ) : Z =36 : I FW >9 Z =35 : I FW >99 Z=34 

970 P . T .  < Z > ; W ; B . ; : RE T . 

97 1 D . 3 1 , 28 , 3 1 , 30 , 3 1 � 30 , 3 1 , 31 � 30 , 3 1 , 30 , 31 � 0 , 3 , 3 , 6 , 1 , 4 , 6 , 2 , 5 , 0 � 3 , 5 

972 I =O : F . X = 1 T . 1 2 : REA = A ( X ) : I F ( X =2 ) * ( I .  ( V / 4 ) =V / 4 ) A ( X ) =29 

975 I FH=X I = I +J : G . 980 
977 I F X < H I = I +A ( X )  

980 N . X :: RET . 

983 D . 25 , 1 0 , 68 , 1 , ANDREW , 299 , 7 , 70 , t , J O HN , 99 , 1 2 , 69 , 0 , ANN 

986 D . 1 8 � 6 , 70 , 0 , BETTY , 23, 9 , 69 � 0 , JUL I E , 7 , 8 , 56 , 1 , HARRY 

987 D : 1 9 , 1 2 , 69 , 0 , M I CHELE , 3 1 , 1 2 , 69 , 1 , PAUL , 29 , 4 , 63 , 1 , T I M  

988 D . O , O , O , O , END 

***** BINARY CONVERTER LII/4K ***** 
(C) T. Fraser 

PAGE 14 

The motivation for writing this program was Appendix 2 of the 11TRS-80 ASSEMBLY LANGUAGE PROGRAMMING .. 
book. That Appendix is a 11 in binary numbers and our author fe 1 t more comfortable working in 
decimal or hexadecimal, hence this converter. (But to write it in BASIC ! !  - Ed. ) 

To use the program, simply type in an eight digit binary number, e. g. 1011100 and press ENTER/ 
NEWLINE and the program will convert it to decimal and Hex and display the results on the screen. 
The program is very efficiently written and uses 300 bytes of memory. 

1 0  7 * * * * * * * * * * * * * * * * *  

* T .  FRASER * 

* GAYHURST R D  * 

* KENW I CK * 

* W . A .  t 
20 � * * * * * * * * * * * * * * * * *  

30 I NPUT I I  I NPUT B I NARY NUMBER I I  ; C$ : W=LEN ( C$ ) : I FW·�: >BTHEN30 

40 BN= 1 28 : FORN= 1 T08 : D$=M I D$ ( C$ , N , 1 > : A=ASC < D$ ) -48 : I FA= 1 THEN I = I +BN 

: BN=B N / 2 : A=O : NEX TELSEBN=BN / 2 : NE X T  
50 J = I N T ( l / 1 6 > : K= I -J * 1 6 : J =J + 1 : K=K+ 1 

60 FORT Z = 1 TOJ : READA$ : NE X T : RESTORE : FORT Z = 1 TOK : READB$ : N E X T : RESTORE 

70 DATA0 , 1 , 2 , 3, 4 , 5 , 6 , 7 , 8 , 9 , A , B , C , D , E , F  

80 CLS : P R I NT "  
B I NARY NUMBER I I  C$ " 
DEC I MAL NUMBER II I ; " 

HEX NUMBER II A$ ; B$ : RUN 
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***** 

MICR0-80 

LINEAR REGRESSION LII/4K ***** 
(C) T . R. Jones 

PAGE 1 5  

This program computes the linear relationship between two sets of data and follows the form : -

d 

e v 

p a 

e r 

n 

d a 

e b 

n 

t e 

y 

i ndependent vari able 

The mathematical model for the line is : -

Y = A + BX 

Where A = the poi nt on the Y axi s where the line i ntercepts it. 
B = the slope of the li ne. 

X 

The program commences by asking for the number of data poi nts required, (maxi mum 1 00) , then 
prompts are given to enter firstly the X data and then the Y data for the number of data points 
se 1 ected. When a 1 1  data has been entered it is di sp 1 ayed on the screen and the program asks 
i f  you wish to edit any of the data . If data is to be edited, the program wi 1 1  request the 
number of the data point to be edited and when given, wi 1 1  di splay the o 1 d va 1 ues stored at 
that point, and then request the new values . After you have finished editing the data the program 
wi ll di sp 1 ay the MEAN for X and Y and the coefficient of 1 i near corre 1 ati on . The program wi 1 1  
then ask if you requi re the residual table to be printed . If you do, this will then be displayed 
one screen full at a time . At the end of this 1 i st the program wi 1 1  enter a 1 oop which, on 
each pass, will let you enter a value for X which will then display to the right, estimated 
values for Y. 

Typi cal screen displays for the program are shown below : -

* ,··.-. 

::::: --.:. 

.... ;···, 

'•/ { 

y ( /j 

.. ,.. ( 
y ( ) c.:c. �! 
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D A T A  P O I N T TO BE E D I T E D ?  
DATA PO I N T TO B E  ED I T E D ?  2 

"/!·-IP!T J 0 "  t3?�'// 
!"I E (i r·.! X ::::: :!. 4 "  tl 
!v! E: (i l\j \( 
CDEFF :l 

(:. ' () () (': () 
(::. :: (1 () () () 
.::: :1 () () () ( ') 

:: ()(l() f _ )  

I .. (H ) (.)!) 

:::: ··�) -�! 
:::: ''? 

::::. �· l J 
..... · ·' i ....... 

·:: · .. · 
::::: '··:, 

: ()(/()() 

/j. ;: () () 
(
) 
(
) 

\ 1  'i 
I •I . I 

'! 0 ., .{:!. (::) (:; ''": 

L 0 "  ! "'�- 4 ,;� 

I ( l  .. ·:::· "� :. C: 

!. ( i " lj. 6 (/ :''.: 
! ( ) , 

!. (i :: 

\( :::: \ ( ) "  

�:;:· ··j· :! � , j  / 
i. (> :: ·�:· E� ! 

!:: .. 

:::: !. ( ) " / t:::=::: .::. 
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::= �.i 

F<F: �::) 
c ,  �,:c<:: ; 



D O N 'T B E  H E LD BACK B Y  AN 
ANT I GUAT E D  D ISK  O PE R AT I N G  SYSTEM 

MOVE  U P  TO 
N EWDOS  80  $149 inc l .  p&p 
N E W D OS 80 i s  a com p l ete ly  new D OS for the T R S -80 
SYST E M  80.  It is we l l -docu m ented , bug free a nd 
i ncreases the: power of y ou r  system m a n y  t imes  ove r .  I t  
i s  u pwa rd com pat i b l e  w i t h  T R S DOS A N D N EW D OS ( ie 
T R S D OS a n d  N EW D OS+ programs wi l l  ru n on 
N EW D OS 80 b u t  the reverse i s  not necessa ri l y  so ) .  

Thtse a re j ust a few o f  the m an y  new featu res offered 
by N EWDOS 80 . 
* N ew BAS I C  com m a nds that su pport var iab le  record 

l en gths up to 4095 bytes l on g .  
* M i x  or m atch d i s k d ri ves . S u pports a n y  tra c k  count 

from 18 to 96 . Use 35,  40, 77 or 80 track 5:4 i nch 
mi n i  d i s k  dr i ves ,  8 i nch d isk  d r i ves OR ANY C O M 
B I N AT I O N .  

* An opti o n a l  secur ity boot ·up for B AS I C  o r  mach i ne 
code app l i cat i o n  progra m s .  User  n ever sees " D OS
R E A D Y "  or " R E AD Y "  and i s  u na b l e  to "B R E A K " , 
c l ea r sc reen or issue any d i rect BAS I C  statements ,  
i n c l u d i n g  " L I ST " .  

* N ew e d i t i n g  comm ands t hat a l l ow program l i n es to 
be d e l eted from one l ocat i o n  and m oved to a n other  
or  to a l l ow the d u p l i cat i o n  of a program l i ne with 
t he de let ion o f  t he o r i g i na l .  

* E n h anced and i m p roved R E N U M B E R  t hat a l l ows 
re l ocat i o n  of subrout ines .  

* Create p owerfu l ch a i n  com m a nd f i l es wh ich  wi l l  
contro l t h e  operat i o n  o f  y o u r  system . 

* Device hand l i ng for rou t i n g  to d isp lay  and pr i nter 
s i m u l ta n e ou s l y .  

* M I N I D OS -- stri k i n g  t h e  D ,  F a n d  G keys s i m u l 
taneous l y  ca l l s  u p  a M I N I DOS w h i ch a l l ows y o u  to 
perform m a n y  of the DOS com m a n d s  without  d is
t u r b i n g  the res i d e nt progra m .  

* I nc l u des Su perzap 3 .0 wh ich  e n a b l es y o u  t o  d is p l a y/ 
p r i nt/mod i fy any byte in m e m ory or o n  d i s k .  

* A lso i n cl u des t h e  fo l l ow i n g  u ti l it i es : 
-- D i sk  Ed itor/Assem b l e r  

D i sasse m b l e r  ( Z80 m ach ine  cod e )  
L M  offset - a l l ows transfe rs of any system tape 
to D i sk f i l e  automat ica l l y  re l ocated . 

- L E V E L I - Lets you convert your  com puter back 
to Level  1 .  

- LV I D KS L - Saves and l oads Level  1 programs to 
d i s k .  

- D I R C H  E C K  Tests d isk  d i rector ies  f o r  er rors 
and l i sts t h e m .  

- AS POO L - An autom at ic  spoo l e r  wh i ch r o u tes a 
d is k  f i l e  to the pr i nter wh i lst the com puter con
t i n u es to ope rate on other  program s .  

- LC D V R  a l owe r case dr i ves wh ich d i sp lay  l owe r 
case on the screen if you have f itted a s i m p l e  l ower 
case modif icat i o n . 

D ISK  D R IV E  USE RS 
E l iM I N AT E  C R C  E R RO RS 

A N D  
T R A C K  L O C K E D  O UT M ESSA G E S  
F IT A PE RCOM D ATA SEPA R ATO R 

$37 .00 p lus  $1 .20  p&p .  
W h e n  Tandy des igned t h e  T R S-80 e xpans ion i n terface , 
they d id  not i nc l u d e  a data separator i n  th e d i s k 
contro l l e r  c i rc u itry , despite the I .C .  m a n ufactu rer's 
recom me ndat i o ns to do so . Th e resu l t  is that many 
d is k  d ri ve owners su ffe r a l ot of D is k  1 /0 erro rs .  The 
a nswe r is  a data separator .  Th is  u n it f its  i ns ide your 
e xpans ion i n te rface . I t  is  s u pp l ied w ith fu l l  i n structions 
a n d  i s  a m u st for  the ser ious  d is k  use r .  
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MPI  D IS K  D R IVES 
H I G H E R  P E R F O RMA N C E - LOW E R  P R I C E  

M P I  i s  the second l a rgest m a n u factu rer o f  d is k  d r i ves i n  
the worl d .  M P I  d r i ves use th e sa me form o f  head 
contro l as  8 "  d ri ves and c on seq uent l y ,  they have t h e  
fastest track-to -track access t ime ava i la b l e - 5msec ! A l l  
M P I  d r i ves are capa b l e  o f  s i n g l e  o r  d ou bl e -d e n sity 
o pe rat i o n . D o u b l e -de nsity operat i on req u i re s  the i n sta l 
lat ion o f  a P E  R C O M  d ou b l e r  board i n  t h e  expa n s i o n  
i nterface . 

As we l l  as si n g l e  h ead dr ives ,  M P I  a lso  ma kes d u a l 
h ead d ri ves. A d u a l -h ea d  d r i ve i s  a l most as  versat i l e  a s  
two s i n g l e -h ead dr ives but  i s  m uc h  chea pe r .  

O u r  M P I  d r i ves a re s u p pl i ed bare or  i n  a m eta l  cab i net  
set  u p  to operate with you r T R S-80 o r  SYST E M  80. 

Al l  d r i ves a re so l d  with a 90 day wa rranty a n d  serv i ce i s  
ava i l a b l e  t h ro u g h  M I C R 0-80 P R O D UCTS . 

MPI  85 1 40 Trac k Single Head D rive . . . . . .  only $349 
MPI 852 40 Track D oub le Head D rive . . . . .  only $449 

Pr ices a re for bare d r i ves and i n c l ude p&p.  Add $ 1 0 .00 
per d r i ve for a cab i n et and $60.00 for a powe r s u p p l y  
to su it t w o  d r i ves . 40 trac k d r ives a re e nt i re l y  c o m p a 
t i b l e  wi t h  3 5  trac k dr i ves.  A 40 t r a c k  D OS such as 
N EW D O S  80 is necessary to u t i l i se the e xtra 5 trac ks . 

O V E R  800 K I L O B YT ES O N  O N E  D IS KETTE ! 
WITH MPI  80 T RA C K  D R I V ES 

M P I  80 track d r i ves are now avai l a b l e .  The B 9 1  80 
track s i n g l e -h ea d  d r i ve stores 204 K i l obytes of for
ma tted data on one s i de of a 5:4 i n ch d i s k ette in s i ng l e 
dens ity m od e .  I n  d o u b l e -density m o d e  i t  stores 408 
K i l obytes and l oads/saves data tw ice as  q u i c k l y .  

T h e  B92 8 0  track d u a l -h ead d rive  stores 204 K i l obytes 
of form atted data on EACH side of a 51;4 i nch d i s kette 
i n  s i n g l e -d e n sity mode . Th at's 408 K i l obytes per  
d is kette . In  d o u b l e -dens ity mode,  t h e  B92 stores a 
m a m m oth 408 K i l obytes per s ide or 8 1 6 K i l o bytes of 
form a tted d ata per d i s kette.  W ith two B92's and a 
P E R CO M  d o u b l e ,  you cou l d  have over 1 .6 M e gabytes 
of on l i n e storage for your T R S -80 for l ess than $ 1 500 ! !  

MPI  891  80 Track Single Head D rive . . . . . .  only $499 
MP I 892 80 Track Dual Head D rive . . . . . .  only $61 9 

Pr ices a re for bare d r i ves a nd i nc l u de p&p . Add $1 0.00 
per d r i ve for a ca b i n et a nd $60.00 for a powe r s u p p l y  
to su it t w o  d r i v es . N ote : 80 t r a c k  dr i ves wi l l  n o t  read 
d iskettes written on a 35 or 40 track d r i ve .  If  d r i ves 
with d i ffe re nt track cou nts a re to be operated on the 
same system ,  N EW D OS 80 m u st be  used . 

C A R E F O R  Y O U R  D IS K  D R I V ES? 
T H E N  USE 

3M's D IS K  D R I V E  HEAD C L E AN I N G  D IS K ETTES 
$30.20  incl . p&p . 

D is k  d r i ves a re e x pens ive and so a re d iskettes . As with 
any mag n et ic  record i n g  devi ce , a d i sk d r ive works 
better and l asts l o nger if  the head i s  c l eaned regu l a rl y .  
I n  the past, the pro b l e m  has bee n ,  h ow do you c l e a n  
t h e  h e a d  without p u l l i n g  t h e  mechanism a part a nd ru n 
n i n g  t h e  ri s k  o f  d a m ag i n g  de l icate parts .  3 M 's h ave 
come to our rescu e  with S COTCH B R A N D ,  n o n 
a brasi v e ,  h e a d  c l e a n i n g  d i s kettes which  thoro u g h l y  
c l e a n  t h e  head i n  seconds . The c lean i n g  action i s  l ess 
abras ive than an  ord i n a ry d i s kette and no res i d u e  i s  
l eft be h i n d .  E ach k i t  conta i n s :  

- 2 h ead c l ea n i n g d i s kettes 
- 1 b ott l e  of c l ean i ng  f l u id 
- 1 bott l e  d i spe nser cap 

36 
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USE TAN D Y  P E R I P H E RA L S  O N  YO U R  SYSTEM-SO 
V I A  

SYSPAN D -8 0 - $97.50 incl .  p&p 
The SYSTE M-80 hardware is  not c ompat ib le  with the 
TRS-80 in two important areas . The pr inter  port i s  
addressed d ifferent ly a n d  t h e  e xpansion b u s  is  entire ly 
d i fferent. Th is means that SYSTEM-80 owners are 
den ied the wealth of economica l ,  h igh  performance 
periphera l s  which have been deve loped for the TRS-80. 
Unti l now, that i s .  M I C R 0-80 has deve l oped the 
SYSPAND-80 adaptor to overcome th is  problem.  A 
complete ly sel f-conta ined u n it i n  a sma l l  cab inet wh ich 
matches the colour scheme of y ou r  computer, it con
nects to the 50-way e xpansion part on the rear of you r 
SYSTEM 80 and generates the F U L L Tandy 40 way 
bus as wel l  as provid i n g  a Centro n ics para l l e l  printer 
port .  SYSPAN D -80 enables you to ru n an E xatron 
Str ingy F loppy from you r  SYST E M  80, or  an LNW 
R esearch expansion interface or  any other  d es i rab le  
periphera ls  designed to  i nterface to  the T RS-80 expan
s ion port. Make your SYSTE M  80 h ardware compatib le  
with  the  T RS-80 v ia  SYSPA N D -80. 

P R O G R AMS BY M I C R OSO FT 

E D IT O R  ASSE MB L E R  P L US ( L2/1 6K)  
$37.50 + $1 .20 p&p 
A much i mp roved ed itor-assembler  and debug/mo n itor 
for L2/ 1 6K T RS-80 o r  SYST E M  80. Assembles d i rect ly 
into mem<*y ,  supports macros and condit iona l  assem
b ly,  incl u des new commands-su bstitute , move,  copy 
and extend .  

L EVE L I l l  BAS I C  $5 9.95 p l u s  $1 .2 0  p&p 
Loads on top of Level I I  BAS I C  and gives a dvanced 
g raphics,  automatic renumberi ng,  s ing le  stroke instruc
t ions ( sh ift-key entries) keyboard debou nce, su itab le  
for  L2/1 6 K  and u p  ( N ot D is k  B AS I C) 

A D V E NT U R E  O N  D IS K  $35.9 5 p lus  $1 .20 p&p 
This is the or ig ina l  A D V E NTU R E  game adapted for 
the T RS-80. The game fi l l s  an e nti re d iskette.  End less 
variety and c ha l lenge as you seek to rise to the l eve l of 
Grand Master .  Unti l you ga i n  ski l l , there are whole 
areas of the cave that you cannot enter .  ( R eq u i res 32K 
One D isk) 

BASIC  COMPI L E R  $2 08 plus $2 .00 p&p 
N ew improved vers ion,  the Bas ic Compi l e r  converts 
D isk BAS I C  programs to mach ine  code, a utomatica l l y .  
A compi led  program ru ns, on average , 3-1 0 ti mes faster 
t han the or ig ina l  BAS I C  program and is  much more 
d ifficu lt to p i rate. 

UPGRADE T 16K 
FOR 0 L Y $30.00!! 

M I C R 0 -80's 1 6K M E MO R Y  E XPANS I O N  K IT 
HAS B E E N  R E D U C E D  I N  PR I C E  E V E N  M O R E  

Larger vol u me means we buy better and we pass the 
savi ngs on to you . These are our proven ; pr ime,  branded 
200 ns (yes, 200 nanosecond)  ch i ps .  You wi l l  pay 
much more e lsewhere for s low, 3 50 ns .  ch ips .  Ours are 
guaranteed for 1 2  months . A pa ir  of D I P shunts i s  a l so  
requi red to u pgrade the CPU memory i n  the  TRS-80 -
these cost an addit ional  $4 .00. A l l  k its come comp lete 
with fu l l ,  ste p-by-step i nstructions wh ich i nc lude  
l abe l l ed photographs.  N o  so lderi n g  i s  req u i red .  You d o  
not have t o  b e  an experienced e lectron ic techn ician t o  
insta l  them. 

D I S K  D R I V E  CAB L ES 
S U ITAB L E  F O R  ANY D I S K  D R I V ES 

DC-2 2 D rive Con nector Cable . . . . . . .  $39 i nc l . p&p 
DC-4 4 Drive Connector Cab le  . . . . . . .  $49 i nc l . p&p 

D O U B L E  T H E  SPE E D  A N D CAPACITY 
O F  Y O U R  D IS K  D R I V ES 

P E R C O M  D O U B L E R  O N LY $220 
plus $2 .00 p&p 

F L O PPY D O CT O R  A N D  M E M O R Y  D I AG N O ST I C  
(by M I C R O  C L I N I C) $29.95 p lus  50c. p&p 

Two mach ine l anguage p rograms on a d iskette together 
with manual  wh ich thorough ly  test your d isk  d r ives 
and memory . There are 1 9  poss ib le  error messages in 
the d isk  dr ive test and their l i ke ly  causes are expla ined 
i n  the manual . E ach pass of the memory tests checks 
every address in R AM 520 times, inc lud ing  the space 
normal ly occu pied by the d iagnostic program itse l f .  
When an error occurs the address, e xpected data , and 
actual  data are pri nted out together with a d eta i led 
error ana lys is  showi ng  the fai l i ng bit o r  b its ,  the corres
pond ing  I C 's and their l ocat ion . Th is is the most 
t horo u gh test routi ne avai l ab le  for T RS-80 d isk  u sers . 

B O O KS 

L E V E L I I  R O M  R E F E R E N C E  MAN U A L  
$24.9 5 + $1 .20 p&p 
Over 70 pages packed fu l l  of usefu l  i n formation  and 
sample programs .  Appl i es to both T RS-80 and SYSTE M 
80. 

T RS-80 D IS K  AN D O T H E R  MYSTE R I ES 
$24.95 + $1 .20 p&p 
The h ottest se l l i ng  T RS-80 book in the U .S .A.  D isk fi l e  
structu res revea led,  DOS's compared a n d  expla ined,  
h ow to recover l ost f i les ,  how to rebu i l d  crashed 
d i rectories - this  is a must for the ser ious D i sk user 
and is  a perfect compan i on to a ny of the N EWDOS's .  

L E A RN I N G  L E V E L  I I  
$1 6.95 + $1 .20 p&p 
Written by Dan ie l  L ien ,  the author of the T RS-80 
Level I Handbook,  th i s  book teaches you , ste p-by-step ,  
h ow to get t h e  most from y o u r  Level I I  mach i n e .  
I nva luab le  supp lement t o  e ither t h e  T RS-80 Level I I  
Manua l  or the System-80 Manua ls .  



All programs designed to run on  both the T RS-80 o r  the SYST E M  80 without mod ification .  Most p rograms inc lude sound 

T R I A D  VO l 1  - l2 /1 6 K  
Cassette $1 0.95 Disk $1 5.95 

+ 60c p&p 
Th ree separate games wh ich test your powers of memory and 
concentration. The programs combine graphic d isplays and 
sound : 

SIMON-SEZ: Just l i ke the el ectro nic  music puzzles on sa l e  for 
more than $20 . N u mbers a re f lash ed on the screen and sounded 
in a seq uence determ i n ed by the computer. Your task is to 
reproduce the seq uence , correctl y .  

L I N E ? :  Rather l i ke a s uper, compl i cated vers i on of no ughts 
and crosses. You may play aga i n st another p layer or aga i n st 
the compu ter itse lf .  But  beware, t h e  computer cheats ! 

S U P E R  CON C E N T RATI O N :  Just l i ke t h e  card ga me but with 
more o ptions.  You m ust f ind the h idden pairs . You may play 
aga i n st other peopl e ,  play against the computer, play on your 
own , or even l et t h e  '80 play o n  its own .  

T R I AD VO l 2 - l2/1 6 K  
Cassette $1 0.95  D isk $1 5.95 

+ 60c p&p 
R emember those " N U M E R O "  puzzles in wh ich you had a 
matr ix of n u mbers (or  l etters ) with one b l a n k  space and you 
had to shuff le  the n umbers around one at a t ime u nt i l  you 
had made a part i c u l a r  patter n ?  Wel l ,  SH U F F L EBOA R D ,  the 
f irst program i n  this triad , is  j ust t h is,  except that t h e  computer 
cou nts the n u m ber of moves you ta ke to match the pattern 
it has generated so it is  n ot poss ib le  to c heat .  

M I M I C  i s  just l i ke S H U F F L E BOAR D except that Y'OU on l y  
see t h e  computer 's pattern for a brief span a t  t h e  beg i n n i ng of 
the game, then you must remember i t !  

I n  MATC H E M ,  y o u  have t o  ma noeuvre 20 pegs h o m  t h e  
centre o f  t h e  screen t o  t h e i r  respective h o les i n  t h e  t o p  or 
bottom rows. Your score is determ i n ed by the t ime ta ken to 
sel ect a peg,  the route ta ken from the centre of the screen to 
the hole and your abi l ity to d i rect the peg i nto the hole with
out h itt i ng any other peg o r  the bou ndary . 

V I S U R AMA l2/1 6 K  
Cassette $1 0.95 Disk $1 5.95 

+ 60c p&p 
Two programs wh ich give fasci nati ng, ever-changing patterns 
on the screen . 

L I F E  is t h e  fastest implementation of t h e  Game of Life you 
wi l l  see on your '80 . Mach ine language routi n es create u p  to 1 200 n ew generat i o ns per m i n ute for sma l l  patterns or u p  to 1 00 per m i nute for the fu l l  1 28 x 48 screen mat r i x .  Featu res 
f ul l  hor izontal and vertical wraparou n d .  

E PI CYC L ES w i l l  fascinate y o u  f o r  h o u rs .  T h e  ever-changing 
ever-movi ng patterns give a 3D effect and were i nspired by the 
a ncient G reek t h eories of Pto l emy and h i s  model of t h e  Solar 
system . 

E D U CATI O N  A N D  F U N - l 1 /4K ,  l2/1 6 K  
Cassette $1 0.95 Disk $1 5.9 5  

+ 60 c  p&p 
Written by a prima ry school teacher to make learning enjoy
able for his pupils, there a re five programs i n  both level I and 
Level I I  to suit all systems: 

BUG-A- LU G :  a math ematics game, in wh ich you must get the 
sum correct before you can move . 
AUST R A L I A N  G E OG RAPHY : l earn about Austra l i a n  States 
a nd towns, etc . 

SU BTRACT I O N  GAM E : bui ld a tower with correct a nswers . 

H OW GOOD IS YOU R  MATHS? Sel ect the funct i o n  (+, - , 
..:.. or X )  and degree of d i fficulty.  
HANGMA N :  That wel l known word game now on your 
computer . 
Recommended for children from 6 to 9 years. 

COSM I C  F I G HT E R & SPACE  J U N K - l2/1 6 K  
Cassette $1 0.95 Disk $1 5.9 5  

+ 60c p&p 
B ot h  programs have sound to compl ement their  excel l e nt 
graph i cs .  I n  C OSM I C  F IGHT E R ,  you must defe n d  the earth 
aga i nst seven d ifferen t  types of a l ien a i rcraft. It is  u n l i ke ly that 
you w i l l be successfu l but you wi l l  have a lot of fun try ing ! 

You m issi o n  in SPACE JUN K  is to c l ea n  up a l l  t h e  debris l eft 
fl oat ing  a ro u n d  in space by those oth er space games . It  is not 
as s i m p l e  as i t  sounds and space j u n k  can be q u ite da ngero us 
u n l ess you a re very careful . 

SPA C E  D R I V E  l2/4 K  & 1 6K 
Cassette $8.95 D isk $1 3.95 

+ 60c p&p 
Try to manoeuvre your space ship t h ro ugh the meteor storms 
then l a nd i t  caref u l l y  at th e space port with out ru n n i ng o ut of 
fuel or  crash i n g .  Complete with rea l ist ic  grap h ics . 

STA R F I R E  A N D  N O VA I NVAS IO N  l2/1 6 K  
Cassette $1 0.9 5  D isk $1 5.95  

+ 60c p&p 
Both programs i nclude sound to i mprove their real ism. 

STA R F I R E  seats you in t h e  coc kpit of an X -wing fighter as 
you engage in battl e  with the dead l y  Darth Vader's Tie-fight-ers. 
Beware of the evi l one h i mself  and may the Force be with yo u .  

I n  N OVA I NVAS I O N , y o u  m ust protect your h ome pla net of 
H i berna from the invad i ng N OVAD I AN S .  You have two fi xed 
guns  at each s ide of the screen and a movea ble one at the 
bottom . Apart from shoot i n g  down as ma ny invaders as  
possibl e ,  you must protect your precious  hoard of V i tami n i u m  
or perish ! 

A I R ATTAC K AND NAG R A C E - L2/1 6 K  
Cassette $1 0.95 Disk $1 5.9 5  

+ 60c p&p 
An u n l i kely combi nation of programs but they share the same 
author who h as a keen sense of humour. 

AI R ATTACK i n c l u des sou nd and rea l i stic graph ics . The a i r
craft even have rotating propel l ers ! B u t  they a l so drop bombs 
on you , so it 's k i l l  or be kil led ! 

NAG R AC E  l ets you pander to your gam bl i n g  i nsti nct without 
actual l y  l osi ng real money . U p  to five p u nters can join i n  the 
fu n .  Each race resu lts in a p hoto-f i n is h  w h i l st t h ere is  a visi b l e  
race commentary at t h e  bottom of the screen t h roughout t h e  
race . Happy p u nting ! 

F O U R  L ETTE R MAST E RM I N D  l2/1 6 K  
Cassette $8.95  D isk $1 3.95 

+ 60c p&p 
There a re 550 fou r-letter words from wh ich the computer can 
ma ke its cho ice . You have 1 2  chances to enter th e correct 
word . After each try ,  the computer i nforms you of the number 
of correct letters and those i n  the correct posit ion . You can 
peek at the l i st of possible words but  i t  w i l l  cost you points.  
Makes l ea r n i n g  to spel l fu n . 

M US I C  I V - l2/1 6 K  
Cassette $8.95 Disk $1 3.95  

+ 60c p&p 
Music I V  is a music compi l er for your '80 . It a l l ows yo u  to 
compose or reproduce music with you r computer that wi l l  
s u rpri se you with i ts ra nge a nd q u a l i t y .  You have control over 
d u ration (fu l l beat to 1 /1 6  beat) with modi ficat ions to extend 
the durat i o n  by half or one t h i rd for tri p l ets.  Both sharps and 
f lats are catered for as a re rests. N otes on whole sections may 
be repeated. The progra m comes with sampl e data for a wel l 
known t u n e  t o  i l l ustrate how it  is  done.  

* * * SAVE OO$'s * * * SAVE OO$'s * * * SAVE OO$'s * * *  MICR0-80 EXPANSION INTE RFACE * * *  
M I C R 0-80's expansion i n terface ut i l ises the p roven LNW R esearch Expansion boa r d .  I t  i s  supplied fu l ly bu i l t  u p  and tested i n  an 
attractive cabi net with a self  contai ned power supply,  ready to p lug i n  and go. The expans ion interface carr ies  M I CR 0-80's fu l l ,  no 
hassle, 90-day warranty . 
Features include : - • Sockets for up to 32K of memory expansion • D i s k  contro l ler for up to 4 disk dr ives e Para l l el pr inter port 

• Seria l  RS232C/20mA 1 /0 port o Second cassette ( optiona l )  
The expansion i nterface connects d i rectl y  to your TR S-80 L2/1 6K keyboard or ,  vi a  SYSPAN D -80 to your SYSTEM -80V I D E O  G E N I E  
Prices : H D -0 1 0-A Expansion I nterfaces with (/) K : $499 .00 H D-0 10-B Expansion I nterfaces with 32 K : $549 .00 H D -01 1 Data 
separator fitted (recommended) : add $29.00 H D -0 1 2 Dual cassette I nterfaces fitted : a dd $1 9 .00 

The M I C R 0-80 Expansion I nterface is also available in kit form. 
Prices: H D -0 1 3  Kit  consisting of LNW Research PC board and manua l ,  A L L  components inc l uding cabinet & power supply : $375.00 
H D -01 1 D ata separator for above $25 .00 H D -0 1 3  D u a l  cassette I nterface kit : $1 5.00 



for $49.00plus $2.00 p & p  
A choice of upper and l ower case d isplay is  easier to read , 

g i ves g reater versati l ity. 
The M icro-80 l ower case mod ification g i ves you th is fac i l i ty ,  

p l us the symbols for the 4 playi n g -card su its for $49.00 + 
$ 2 .00 p. & p.  

B oth pro g rams g ive you r  T R S-so'm 
Model  I o r  System 80'm 

an optional  typewriter capab i l ity. i .e .  s h i ft for u pper case 
The second programm� also i nc l udes Keyboard -debounce 

and a f lash i n g  c u rsor. 
You fit it .  Or we can . 

The M i cro-80 mod ificat ion features true be low-the- l i ne 
descenders and a b l ock c u rsor. 

Each kit  comes with comprehensive f i tt ing instruct ions 
and two u n iversal l ower-case d rive rout ines on cassette to 
enable you to display l ower case in BASIC prog rams.  

F i tt i n g  the mod if icat i o n  req u i res s o l d e r i n g  i ns i d e  the 
com puter. T h i s  should o n l y  be carried out by an experienced 
hobbyist or  techn ician.  

I f  yo u are at a l l  d u bious ,  a f itt ing service is  ava i lable in  a l l  
capita l  cit ies f o r  o n l y  $ 20.00 

The d river rout ines are se lf-relocat i n g ,  self- protecti ng and 
wil l  co- reside with other mac h i n e  lang uage programs such 
as Keyboard -debou nce,  serial i nterface d river programs etc .  

A l ist o f  i nsta l l ers is  i n c l uded with each kit .  

Save 120 
ADD A DISK DRIVE : TO YOUR TRS·SdmMODEL I l l  

FOR ONLY $875.00 OR ADD TWO FOR ONLY $1199. 
The M ic ro -SO d isk d ri ve u pg rade for the TRS-so'm M od e l l I I  

conta i ns the fo l l owing h ig h  qual i ty c o m po n e nts: 

1 or 2 M PI 40-track s i n g l e  h ead d isk d ri ves,  1 VR Data 
d o u b l e - d e n sity d i sk contro l l e r  board and 1 d u a l  d rive powe r 

s u p p l y  p l u s  a l l  the necessa ry m o u nti ng h a rd wa re , cab les and 

c o m p re h e nsive f i tti ng i n structions,  wh ich can be ca rried out  

with  a m i n i m u m  of  f u ss by a n y  ave rag e  c o m p u te r  owne r. 

F i tt i ng se rv ice i s  ava i lable for $ 2 5 .00 in most ca p i ta l  c i t ies.  

Daisy Wheel Typewriter/Printer 
M I CR0-80 h a s  converted t h e  n e w  O L I VETTI ET- 1 2 1  DA I S Y  W H E E L  typewr i ter 
t o  work wi t h  the TRS-80 and S Y STEM 80 or any other mi c rocomputer 
wi t h  a Centron i c s  paral l e l port ( RS 232 s e r i a l  i nt erf ace avai l ab l e 
short l y ) . T h e  E T - 1 2 1 typewr i ter i s  ren owned for i t s h i gh q u a l i ty ,  
f a s t  s peed ( 1 7  c . p . s . ) ,  q u i et n e s s  and r e l i ab i l i ty .  M I C RO - SO i s  
renowned for i t s  k nowl edge of t h e  TRS-80/SYSTEM 80 and i t s  s en s i b l e 
pri c i ng p o l i cy .  Together , we h av e  produced a d u a l - p u r p o s e  mac h i ne : 
an attract i ve ,  modern , correc t i ng . typewr i ter wh i ch d o ub l e s a s  a 
correspondence q u a  1 i ty Dai sy-whee 1 p r i nter when u s ed wi t h  your 
mi c r o - c omputer . 

How good i s  i t ?  - T h i s p art of our advert i s ement . wa� typeset u s i n g  
a n  ET - 1 2 1 d r i ven b y  a TRS-80 . Wri t e  and a s k  for f u l l  d et a i  1 s .  

ON LY $2049 I NC. S.T. 



1 .4 M ES ON Ll + 48K RAM 
for $3800 incl. Sales Tax 

MICR0-80's 

MODEL 380 + 
MICR0-80 has equipped the TRS-80 with two high reliability dual-head 80 track mini
floppy disk drives made by MPI , one of America's leading mini-disk drive manufacturers . 

This turns the mild-mannered Model 3 into a powerhouse able to handle the most dif
ficult business programs . The TRS-80 is one of the best-supported microcomputers in the 
world . MICRO-SO has been supporting the TRS-80 in Australia for 18 months and is one 
of Australia's leading dealers in MPI disk drives . 

2.8 MEGABYr FOR s5300 incl. Sales Tax 

If you need even more file space you can add MICR0-80's external dual-drive cabinet 
enclosing two more dual-head 80 track drives for an additional s 1 500 . 



340 
2 40 TRACK SINGLE HEAD DRIVES GIVING 

350K FORMATTED STORAG E ,  48K RAM 

340 + 
2 40 TRACK DUAL-HEAD DRIVES G IVING 

700K FORMATTED STORAGE,  48K RAM 

380 
2 80 TRACK SINGLE HEAD DRIVES G IVING 

700K FORMATTED STORAG E ,  48K RAM 

380 + 
2 80 TRACK DUAL-H EAD DRIVES GIVIN G  
1 . 4 MEGABYTE FORMATTED STORAGE ,  48K RAM 

�llO D E L  340 . EPSON MX-80 PRINTER 

NEWDOS 80 DISK OPER ATI N G  SYSTEM 

M O D E L  340 + .  EPSON M X - 80 PRINTER 

NEWDOS 80 DISK OPERATIN G  SYSTEM 

M O D E L  380 , EPSON M X-80 PRI NTER 

N EvVDOS 80 DISK OPERATING SYSTEM 

1 
M O D E L  380 + .  EPSON M X - 80 P RINTER 

NEWDO S  80 O PERATING SYSTEM 

2 .. 8 SYSTEM 
M O D E L  380 + ,  DUAL EXTERNAL DRIVES , 

MX-80 PRINTER , NEWDOS 80 OPERATING SYSTEM 

E -

$2990 INCL. SALES TAX 

$3350 INCL. SALES TAX 

$3350 INCL. SALES TAX 

S 3800 INCL SALES TAX 

$4070 I N C L  SALES T i\ X  

$4429 ! N C ! . Sf\ L E S  TAX 

$4429 I N C L  SALES TAX 

$4880 I NC L  SALES TAX 

56380 I N C L  SALES TAX 

A l l  Exotron Stri ngy F loppies so ld by rv1 1CR0-80 i nc l ud e  the spec i a l  c ha i ned vers i on of 
HOUSEHOLD ACCOUNTS, developed by C h a r l i e  Ba rtlett . When used on the ESF,  th i s  pro
g ro rTl is  powerfu l enough to perform m a ny of the acco u nti ng funct ions in a s ma l l  
bus i ness . Remember,  the ESF comes c o m p l ete with a com prehens ive m a n u a l ,  a 2 way 
bus-extender cable,  i ts own power s u pply  a nd 1 0  wafers of m ixed length . One wafer 
conta i ns the Data I n p ut/Output p rog ra m a nd a n other the HOUSEHOLD ACCOUNTS 
progra m .  

CAN'T MAKE U P  YOUR MIND ABOUT ESF? 
Then send in S 5 . 00 for a copy of the ma n ua l .  We wi l l  refund you r  S 5 . 00 IN F U LL when you 
p u rc hase o n  ESF . 

All prices subject to change without notice. Prices are F O .B Adel21ide. All computers and systems carry MICR0-80's 
90-day Warranty covering parts and labour. 
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SOFTWARE BY AUSTRALIAN AUTHORS 
All our software is suitable for either the SYSTEM 80 or the TRS..80 

N EW S O FTWA R E  F R O M  M I C R 0-80 P R O D U CTS 

B US I N ESS PR O G RAMS 

M I C R OMANA G E M E NT 
STO C K  R E C O R D I N G  SYST E M  (.L2/1 6 K) 

Cassette version  . . . . . . . . . . . . .  $29.95 + $1 .00 p&p 
Stringy F loppy version . . . . . . . •  $33.95 + $1 .00 p&p 
This system has been in  use for 9 months i n  a number 
of sma l l  reta i l  bus inesses in  Ade la ide .  I t  is  therefore 
thorough ly debugged and has been ta i lor made to su it 
the requi rements of a smal l  bus iness. M I C R O MANAG E 
M E NT S R C  enables y o u  t o  monitor the current stock 
level and reorder l evels of 500 d i fferent stock items per 
tape or wafer .  I t  i nc ludes the fol l owing features: -
- Add new items to inventory 
- De lete d iscontinued items from i nventory 
- List comp lete fi l e  
- Search for any stock number 
- Save data to cassette or wafer 
- Load data from cassette or wafer 
- Adjusts stock l evel s  from sa les  resu lts and rece i pt 

of goods 
·- List a l l  items requ i r ing reord eri ng 
We can thorough ly recommend th i s  program for the 
sma l l  busi ness with a L2/1 6 K  computer.  

SCOTCH B RAN D C O MP UT I N G  CASSETTES 
Super-qua l ity persona l  computi ng cassettes. 
C-1 0 pack of 1 0  . . .  . . .  . . .  . . .  $26 .00 i nc l . p&p 
C-30 pack of 10 . . .  . . .  . . .  . . .  $28.00 i ncl . p&p 

UT I L IT I ES 

S-KE Y  by Edwin Paay $1 5.9 5 plus 50c. p&p 
S-K EY is a compl ete keyboard driver routi ne for the 
T RS-80 and becomes part of the Leve l I I  basic i nter
preter . With S -KEY l oaded the user wi l l  have many 
new featu res not avai lab le  with the standa rd mach ine .  
S - K E Y  featu res : 
"* S-KEY p rovides an auto-repeat for a l l  the keys on 

the keyboard .  I f  any key is he ld  down l onger than 
about half a second,  the key w i l l  repeat u nti l it is  
re leased . 

* Graphic symbols  can be typed d irect from the key
board , th is  i ncl udes a l l  64 graph ic  symbol s  avai lab le  
from the T RS-80/SYSTE M  80 . 

* S-KEY a l lows text, BAS I C  commands and/or 
graph ics to be defined to sh ifted keys . This  makes 
programm ing much eas ier as whole commands and 
statements can be reca l l ed by typi ng sh ift and a 
l etter key . 

* Because S-K EY a l l ows graph ics to be typed d i rect ly 
from the keyboard , a n imation and fast graph ics are 
eas i ly  imp leme nted by typ ing  the a ppropriate 
gra phics symbols d i rect ly i nto P R I NT statements . 

* S-KEY a l l ows the use r  to L I ST a program with 
P R I NT statements conta in ing  graph ics, properl y .  
S-K EY d oes t h i s  b y  i ntercept ing t h e  L I ST rout ine 
when necessa ry . 

* S-KEY a l l ows the user to l i st an u pdated l i st of the 
sh ift key e ntries to the v ideo d is play or l i ne pri nter .  

* S- K E Y  can be disaoled and enab led  when requ i red . 
Th is a l l ows other routi nes which take control of the 
keyboard to ru n with S-KE Y  as wel l .  

Each cassette has T RS-80, D I S K  and SYSTE M  80 
vers ions and comes with comp rehensive documentation . 

BMO N  by Edwin Paay $1 9.9 5 plus 50c. p&p 
T H E  U LT I MATE H I G H  M E M O RY BAS I C  M O N IT O R 
L2/1 6-48 K 
Our  own personne l  refuse to write BAS I C  without fi rst 
l oad ing this  amazi ng  mach i ne language uti l i ty program 
i nto h igh  memory ! BMON R enumbers ; D i sp lays BAS I C  
p rograms o n  the screen wh i le they are sti l l  l oading;  tel l s  
y ou t h e  memory l ocations o f  the program j ust l oaded ; 
l ets you stop a l oa d  part-way through ; merges two 
programs,  with automatic renumbering of the second 
so as to p revent any c lashes of l ine  n umbers ;  recovers 
your program eve n  though you did type N EW :  makes 
one p rogram inv i s ib le  wh i l e  you work on a second 
( saves hours of cassette time ! ) ;  l i sts a l l  the variables 
used in the progra m ;  makes SYSTEM tapes ;  l ets you 
Ed it memory d i rectly . . .  the l i st goes on and on . 
Cassette c omes w ith 1 6K ,  32K and 48K vers ions,  ready 
to l oad . Can anyone afford N OT to have BMON ? 

E D U C AT I O NA L  

R P N  CA L C U LAT O R  ( L2 /1 6 K  & 32 K) 
$1 4.95 $ 50c. p&p 
G ive your computer the power of a $650 reverse pol ish 
notation calcu l ator with 4 5  functions and se lectable 
accu racy of 8 or  1 6  d ig its . The main stack and registers 
a re conti nuous ly d isp layed wh i lst the menu is a lways 
i n stantl y access ib l e  without d i sturbing any ca lcu l ations 
or  reg ister va l ues . The cassette comes with both the 
1 6K and 32 K versions,  the l atter g ivi ng you the add i 
t ional  power of a programmable calcu l ator. Comes 
with a very comprehensive 1 5  page manua l ,  wh ich 
i n cl udes i nstructions to l oa d  and modify the 32K pro
grammable  vers ion to ru n in 1 6 K .  Whether for bus iness 
or p leasu re ,  this package w i l l  p rove inva luab le ,  and turn 
you '80 i nto a very powerfu l  i nstrument . 

G AM E S  

M I C R O PO L Y ( L2 /1 6 K) $8.9 5 + 60c p&p 
N ow you can play Monopoly on your micro . The o ld 
favourite board game has moved into the e lectronic era .  
Th i s  compu ter vers ion d isp lays the  boa rd on the  screen, 
obeys al l  the rules and,  best of a l l , the banker does not 
make m i sta kes with y ou r  chan ge !  

C O N C E NT RAT I O N  ( L2/1 6 K )  $8.95 + 60c p&p 
Another  appl icat ion  of supergraphics .  There are 28 
11Cards" d i splayed on the screen ,  face down . P layers 
ta ke it i n  turn to turn them over with the object of 
f ind ing  match ing  pa irs .  There are 40 d i fferent patterns 
which are chosen at random , so the game is fu l l  of end
l ess var iety . Th is i s  of particu la r  va lue i n  he lp ing young 
ch i ldren to l earn the art of concentrati ng  and , at the 
same t ime , to i ntroduce them to the computer. 

M ET E O R  AN D T O R P E D O  A L L E Y  ( L2/1 6 K) 
$1 0.95 + 60c p&p 
Those who frequent games arcades wi l l  recogn ize these 
two e lectronic games .  In M ETEOR you must destroy 
the enemy s pace s h i ps before they see you . In its most 
d ifficu l t  mode,  the odd s  are a thumping  238 to 1 
agai nst you be ing s uccessfu l .  I n  torpedo a l l ey you must 
s ink  the enemy sh i ps without h i tt ing  your own supply 
sh i p .  Both games i nc lude sound effects and are remark
a bly accu rate reproductions of the arcade games . 



AUSTRALIAN SOFTWARE (Cont.) 
G AMES 

S H E E P D O G  ( l2/1 6 K) $8.95 + 60c p&p 
Ever wondered how a sheepdog manages to d r ive a l l  
those awkward sheep into a pen ? We l l ,  here i s  your 
chance to find out just how d i fficu l t  it is and have a 
l ot of fun at the same t ime . You control the sheepdog, 
the computer contro l s  the shee p !  As i f  that isn 't 
enough , look out for the d ingoes l u rk ing i n  the bus h !  

U B O AT $8.9 5 + 60c p&p 
Real t ime s imu lation at its best ! Comes with worki ng 
sonar-screen and periscope, a fu l l  rack of torpedoes, 
p lenty of targets , work ing fuel  and battery meters , 
he lpfu l  Mothersh ip  for h igh-seas reprovi s ion ing  and 
even has emergency rad io  for that terr ib le  moment 
when the depth charges put you r c rew at r is k .  Requ i res 
Level 1 1 /1 6K . 

SPA C E  I N VAD E RS WIT H  SO U N D  $8.95 + 60c p&p 
M uch improved vers ion of th is a rcade favou rite with 
redes igned l aser and can non b lasts , h igh -speed cannon ,  
50 roving drone targets , 10  m othersh i ps and heaps of 
fu n for a l l . Leve l I I  with 4K a nd 1 6 K versi ons on th i s  
cassette. 

G O l F  ( l2 /1 6 K) $8.95 + 60c p&p 
Pit you r sk i l l s .  of m i n i -go l f  aga inst the computer .  Choose 
the leve l of d ifficu l ty ,  the number of ho les and whethe r  
you want t o  p l a y  stra ight m i n i  go l f  or crazy g o l f .  Com 
p lete with hazards, water traps , bun ke rs and trees .  
Great fun  for  k ids of  a l l  ages. 

D O MI N O ES( l2/1 6K)  $8.95 + 60c  p&p 
Pit your ski l l  at dom i noes aga inst the computer, which 
provides a t i re less opponent. Another appl ication of 
supergraphics from the stable of Charl i e  Bart lett . 
Domi noes are shown approximate ly l i fe s i ze in fu l l  
deta i l  (except for co lou r ! ) .  The monitor screen i s  a 
window which you can move from one end of the 
stri ng of domi noes to the other .  Best of al l ,  you don't 
l ose any pieces between games!  

KI D 'S ST U F F  (formerly MMM-1 ) $8.95 + 60c p&p 
Th ree games on one cassette from that master of TRS-
80 graphics ,  Char l i e  Bart l ett . I nc lu des I N DY 500, an 
excit ing road race that gets faster and faster the longer 
you p lay,  S U B H UNT in  wh ich your wa rsh ip  b lows u p  
unfortu nate l i tt le  su bmarines a l l  over the p lace , and 
K N I E V E L  ( as i n  motorcyc le ,  ram p  and buses ) .  

OT H E R  P R O G R AMS 

I N F I N IT E  B AS I C  BY R A C ET (32 K/1 D IS K )  
$49 .9 5  + 5 0c. p&p 
F u l l  matr ix  fu nctions - 30 BAS I C  comma nds ; 50 more 
STR I N G fu ncti ons as BAS I C  commands .  

G S F /l2 /48K $24.9 5  + 5 0c .  p&p 
18 mach ine l anguage routi nes incl u d in g  RACET sorts . 

B US I N ESS AD D R ESS A N D  I N F O RMAT I O N  SYST EM 
(48K/D ISK)  $2 4.9 5 + 5 0c. p& p 
A l l ows you to store addresses and information about 
bus i nesses, edit them and pr int them out. 

H ISPE D ( l2 1 6,  32 o r  48 K) $2 9. 9 5  
T h i s  mach i ne language program a l l ows you t o  SAV E 
and LOAD programs and data to ta pe at speeds u p  to 
2000 band (4 ti mes norma l )  us i ng a standard cassette 
recorder. A switch must be i nsta l l ed to rem ove the 
X R X  I l l  l oad ing board , i f  f itted .  
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L OWE R CASE F O R  Y O U R  TRS-80/SYSTEM 80 
Kit only $49.00 plus $2 .00 p& p 

Give you r T RS-80 or SYSTE M  80 a lower case d i sp lay 
with proper descenders and a block cu rsor ( sim i l a r  to 
the T R S-80 Model I l l ) . Also inc l udes symbo l s  for the 
fou r su its of cards .  I ncl udes fu l l  fitt ing instruct ions ,  a l l  
necessary components a n d  a specia l  mach ine l anguage 
d river program to enable lower case in BASI C. The 
modif ication i s  s im i l a r  to the Tandy model and does 
not work with E l ectric Penci l without fu rther mod if i 
cat ions .  
These k its requ i re d i sassembly of your computer and 
some so lder ing .  They shou ld  on ly  be insta l led by 
someone who has experience in so lder ing integrated 
c ircu its, us ing a l ow power,  properly earthed so lder ing 
i ron . I f  you do not have the necessary experience/ 
equi pment,  we wi l l  i n sta l l  the mod if icat ion for you for 
$20 p lus  fre ight in  both d i rect ions .  Make sure you 
arrange the insta l l at ion with us fi rst , before despatch
ing you r computer,  so that we can assu re you of a 
rap id tu rn--around . We are a lso arrang ing to have 
i nsta l l e rs in each State. See e l sewhere in  this i ssue for 
the ir  names and addresses. 

P R I C ES 
Cat No .  
H D-020 Lower case mod k it  for  T R S�SO 

$49.00 p lus  $2 .00 p&p 
H D -02 1 Lower case mod kit for SYSTEM-SO 

$49 .00 p l us $2 .00 p&p 

E PSO N MX-80 P R I NTE R 
O N L Y *$949 I nc .  Cable for TRS-80 and p&p 

( * Printer only - $940 incl . p&p) 

The E PSON M X -80 pr inter i s  compact, q u iet,  has 
featu res unheard of only 2�3 years ago in  a pr inter at 
any pr ice and, above a l l ,  i s  u ltra-re l iab l e .  A l l  ava i lab le  
pri nt modes may be se lected under  softwa re contro l .  
F eatu res incl ude : 

- h igh qua l ity 9x9 dot-matri x character formation 
- 3 character densit ies 

. 80 characters per l i ne at 1 0  chars/i nch 

. 1 32 characters per l i ne at 1 6 .5 chars/i nch 

. 40 characters per l i ne at 5 chars/ inch 
2 l i ne spaci ngs 

6 l i nes per i nch 8 l i nes per inch 
- 80 characters per second pr int speed 
- bi -d i rectiona l  pr int ing 
- log ical seek ing of shortest path for pr int ing 
- lowe r case with descenders 
- T RS-80 graph ics characters bu i l t  in  

standard Centronics printer port 
The b i -d i rect iona l pr int ing cou pled with the logical  
see k ing of the shortest pr int path (wh ich means that 
the pr int head wi l l  commence pri nt ing the next l i ne 
from the end wh ich requ i res the least trave l ,  thereby 
m i n imi s ing  unuti l ised t ime ) g ives this pr inter a much 
h igher through put rate than many other pr inters 
quot ing  print speeds of 1 20 c .p .s .  or even h igher.  

G R E E N  S C R E E N  S I M U lAT O R  
$9.50 i ncl. p&p 

The G R E E N  SC R E EN SI M U LATO R is made from a 
deep green perspe x ,  cut to f it  you r monitor .  I t  improves 
contrast and i s  much more restfu l  to the eyes than the 
normal  grey and wh ite i mage . 

A l l  ed itor ia l  staff of M I C R 0-80 are now us ing G R E E N 
SCR E E N S I M U LATO RS on their  own mon itors . 

P l ease make sure to specify whether you have an o ld 
(squar ish ) or new ( rounded ) sty le  monitor when order
i ng .  Not avai lab le  for Dick Sm ith monitors . 
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1 0  � 

20 � 

MICR0-80 

* * * * * * * * * * * * * * * * * *  
* T = R = J ONES * 
* HAST I E  ST . * 
* TATURA * 
* 36 1 6  * 
* * * * * * * * * * * * * * * * * *  

3 0  CLS : D EF I NT I -N :  D I M X  ( 1 00 )  " Y  ( 1 00 )  � P$= " ########=lL #### " 
40 PR I NTTAB < 1 9 } " L I NEAR REGRESS I ON ANALYS I S " :: P R I NTTAB < 1 9 )  

STR I NG$ ( 26 , 4 5 )  
5 0  PR I NT : PR I NT ::: PR I NT � PR I NTTAB < 25 ) " L I NEAR MODEL " :: PR I NT :  

PR I NTTAB < 26 ) " Y  = A +  B X " 
60 PR I NT;l)977 � II TYPE < ENTER > TO CONT I NU E  = • = • II � :: I NPUT I $  
70 CLS : PR I NTTAB < 26 ) " ENTER DATA " � PR I NT � PR I NT ;:  

PR I NTTAB ( 1 3 )  " NUMBER O F  DATA PO I NTS - MAX I MUM I S  1 00 "  
80 F'R I NTTAB ( 2 8 l " * " ; : I NPUTND : I FND< 20RND > 1 00 

PR I NTCHR$ ( 27 l ; CHR$ ( 30 ) ; CHR$ ( 29 ) ; CHR$ ( 27 ) : GOT080 
90 PR I NT : PR I NT : FOR I = 1 TOND :; PR I NT " X < " ; I ; " )  = " ; : I NPUTX ( I ) : 

PR I NTTAB < 32 ) CHR$ ( 2 7 ) � " Y < " ; I ; " )  = " ; : I NPUTY ( I ) : NE X T I  
1 00 CLS : K=O : PR I NTTAB < 25 > 11 DATA ENTERED " : PR I NT : FOR I = 1 TOND : K=K+ 1 : 

PR I NT II X ( I I  ; I ; II ) = "  ; X ( I ) ; TAB ( 32 ) II y ( II ; I ; II ) = II ; y ( I ) : 
I FK< 1 0NE X T I ELSEPR I NT;i)977 , " TYPE < ENTER > TO CONT I NUE = .  
I NP UT I $ : K= O : CLS : NE X T I  

1 1 0 PR I NT;J)983 ;; " ED I T  DATA ( Y / N )  II ; 

II • • 
:; = 

1 20 I $= I NKEY$ : I F I $= 11 " THEN 1 20ELSE I F I $= " Y " THEN 1 30 ELSE I F I $= " N " 
THEN 1 40ELSE 1 20 

1 30 CLS : !<:=O : I NPUT " DATA PO I NT TO BE ED I TED " ; ! : 
I F I >ND THEN 1 30ELSEPR I NTTAB ( 4 ) " X < " ; I ; " )  = " � X ( I ) ; TAB ( 36 } " Y ( " ; I ; II 

= 11 ; Y ( I ) : 
PR I NT " NEW X < " ; I ; 11 )  = " ; : I NP U T X < I l : 
PR I NTTAB ( 32 )  CHR$ ( 27 ) ; " NEW Y ( " ; I ; " )  = " ; :  I NPUTY ( I ) : GOT0 1 00 

1 40 CLS � PR I NT;i)47 3 ,  " COMPUT I NG = = = = II 

1 50 X l =O : X2=0 � Y 1 =0 : Y2=0 : X Y =O � FOR I = 1 TOND : X 1 = X 1 + X ( I ) : 
X 2 = X 2 + X ( l ) [ 2 ; Y 1 =Y 1 +Y ( I ) : Y2=Y2+Y ( I ) [ 2 �  
X Y = X Y+ ( X ( I ) * Y < I l ) : NE X T I  

1 60 X 3= X 1 / ND : Y3=Y 1 / ND : R 1 = X Y- < X l * Y 1 / ND > : R2 = X 2- < X 1 [ 2 / ND > : 
R3=Y2- ( Y 1 [ 2 / ND > : R= ( R 1 [ 2 ) / ( R2 * R3 ) : I FR > 1 THENR= 1 

1 70 R 4=SQR ( R ) : I FR 1 < 0THENR4=-R4 
1 80 B=R 1 /R2 : A=Y3- < B * X 3 )  
1 90 CLS : PR I NT " THE EQUAT I ON FOR THE REGRESS I ON L I NE I S  : " : PR I NT 
200 I FB<: OPR I NT " YHAT = " ; A ; " - 11 ; ABS < B > ; " X "  

ELSEPR I ��T . .  YHAT = 11 ; A ; . .  + . .  ; B ; u x u  
2 1 0  PR I NT : PR I NT " MEAN X = " ; X 3 : PR I NT " MEAN Y = �� � Y3 
220 PR I NT � PR I NT " COEFF I C I ENT OF L I NEAR CORRELAT I ON = " ; R4 
23(; F·�: I ��T;i)978 :- 11 F"R I NT RES I DUAL TABLE < Y ./t� ) II ; 
240 I $= I NKEY$ : I F I $= 11 " THEN240ELSE I F I $= " Y " THEN260ELSE I F I $= " N " 

THEN330ELSE240 
25t) CL.S � J =!) 
260 FOR I = 1 TOND : YH=A+ < B * X ( I ) ) : RE=YH-Y ( I )  
270 I FJ =OGOSUB380 
280 PR I NTUS I NG " ## " � I ; : PR I NTUS I NGP$ � X ( I ) ; Y ( I ) � YH ; RE 
290 J = J + 1 : I FJ= > 1 0THEN300ELSE3 1 0  
300 PR I NT::;)c;• 7 7 , " TYPE < ENTER > T O  CONT I NUE = = = 1 1 ; :  I NPUT I $ :  J=O ; CLS 
3 1 0  NEX T I  
�?o SD= ( 1 -R ) * R3 : PR I NT : PR I NT 

" SUM OF SQUARES OF DEV I AT I ON FROM HEGRESS I ON = " � SD 
330 PR H -n:v97B ,  " EST I MATE VALUES oF v cv - t N )  I I ; 
340 I $= I NKEY$ : I F I $= " " THEN340ELSE I F I $= 11 Y " THEN350ELSE I F I $= " N "  

THEN370ELSE340 
350 CLS 
3t:.(l I t�F·!_!T I I  X = u ;  X X �  YY=A+ ( B *  X X )  � PR I NT.fAB ( 32 ) i2HR$ ( 2 7 ) � 

u Y = u ; Y'l : GOT0�-6(l 
37(: CLS � END 
38(: CLS : F·R i r-�T . . F·(J I r�rr u ; TAB ( 1 1  J . . X ., ;  TAB ( 25 )  11 '{ " ; TAB ( 38 )  . .  \'HAT il � 

TAB ( 52 ) a RES 11 � PR I N T : RETURN 

***** BIG LETTERS LII/16K ***** 
(C) Ronald J. Sully 
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H ave you ever taken a close 1 oak at your VDU and noticed a 11 those little dots that make up 
each character. Now you can see those dots as l arge as l ife, but instead of a dot, each element 
is made up of two graphic b 1 ocks to form one symmetrical square representing a dot. BIG LETTERS 
allows you to draw the full character set of your '80 larger than life from ASCII  code 32 { sp�ce ) 
to code 90 (Z) by simply pressing the corresponding key. This program has a number of obv� ous 
uses such as displ aying messages which can be read by a number of people at the same t 1 me. 
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It could also form the basis of educational programs for small children - computerised flash 
cards , for example. We would welcome submissions of such programs from our readers. Each of 
the big 1 etters occupies 21 print spaces ( 7 spaces wide by 3 1 i nes high) , thereby a 11 owing 9 
letters per line. Apart from the letters there are 9 control keys : -

KEY 

shift A 

shift C 

shift N 

CLEAR 
(System '80) 
( use CTRL ) 

ENTER/NEWLINE 

LEFT ARROW 
(BACKSPACE) 

shift M 

shift L 

shift S 

ASCII CODE 

97 

99 

llO 

31 

10 

13 

8 

109 

108 

ll5 

FUNCTION 

Abort message. This function clears the 
screen. Returns the cursor to 0 ,  0 and cancels 
any message you may have compiled. 

If the cursor is on , it turns it off. 
the cursor is off , it turns it on. 

If 

Changes the characters from normal to negative 
and from negative to normal. 

This function cl ears the screen and returns 
the cursor to 0 , 0  and forms part of your 
message. 

Causes a l i nefeed and puts the cursor at 
the beginning of the next line. This function 
also forms part of the message and counts 
as one character. Do not try to backspace 
over this function. 

Backspaces and de 1 etes the 1 ast character. 
Used to correct all those mistakes. 

Change modes from compiling message to writing 
message or vice versa. NOTE : this is the 
only function available to you during the 
printing mode. 

Allows you to load a previously recorded 
message. 

A 11 ows you to save a message to tape. NOTE : 
if your message contains punctuation that 
performs special functions in BASIC (e. g. 
" , ") you will not be able to load all of 
your message back in. 

The program allows a limit of 250 characters , including control characters , in your message. 
Automatic screen scrolling occurs when the screen is full. If you wish to fill the screen without 
it scrolling when the message is printed , press the CLEAR key "after it has scrolled " in the 
writing stage. Now ! Let's get the program typed in. You will have noticed by now that it 
is not exactly short and that there is an awful 1 ot of data. WELL ! You should subscribe to 
the cassette edition ! 

Key in the program very carefully , noting that the string arrays N$(l) , NE$(l) to N$(59) contain 
22 spaces , (they only need 21 but enter 22 to be sure) . I suggest that you make the ON ERROR 
GOTO statement in line 30 a REMark until you are sure that you have typed in the program correctly. 
Errors will normally occur if you press the wrong keys (up arrow , esc , etc. ) and an FC error 
wi 11 a 1 so occur whi 1 e the error trap is di sab 1 ed , so ignore these. Line 1100 is NOT a mistake. 
It should be a REMark (but not for long) . After you have finished typing in the data and provided 
that your fingers sti 11 work , check the program for typing mistakes. If you think that there 
are no mistakes then CSAVE it and CLOAD? it. Now comes the fun part. Type RUN and press ENTER/ 
NEWLINE. The screen will clear , there will be a short pause then the message "INITIALIZING" 
wi 11 appear on the screen , rapidly followed by each of the ASCII character set ( 32 to 90) in 
succession , in 32 characters per 1 i ne format , (sorry System '80 users) . It is at this stage 
that a 11 those spaces in N$ and NE$ are being converted into graphic codes. After this the 
screen will clear again and the message EDIT 1100 will appear and the program will place you 
in the edit mode for line 1100. Now press the " [) "  key and then press the ENTER/NEWLINE key ; 
you just deleted the REMark from 1 i ne 11 00 and turned it into the basic statement RETURN. Run 
the program again and check out all the characters in turn. If everything is O. K. you can now 
remove the REMark statement from 1 i ne 30 to activate the error trap and you can a 1 so de 1 ete 
lines 1110 to 1750. YES that's right ! All that data that took you hours to type in is no longer 
required in the program. GO ON ! Type DELETE lll 0-1750 and press ENTER/NEWLINE. Now you can 
CSAVE this version knowing that it will not take as long to CLOAD when you need it again. Don't 
be surprised by those funny looking strings ; they are only SUPER GRAPHICS (see Issue 5, page 
16) . All that is left for you to do now is run the program and try your hand at advertising. 
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1 t) jl * * * * * * * * * * * * * * * * * * *  
* RONALD J =  SULLY * 
* PACKHAM PLACE * 
* CANBERRA * 
* ACT 26 1 5  * 

2(1 :- * * * * * * * * * * * * * * * * * * *  

30 CLS : CLEAR 1 000 : DEF I NTA-Z : D I MN$ ( 60 ) , NE$ ( 60 ) , S 1 ( 60 ) , S2 ( 60 ) : 0NERR 

OF�GOT032t) 
40 CL$=CHR$ ( 1 99 ) : GOSUB5 1 0  
5 0  M$= " " : MO$= " " : M0= 1 00 

t:.!) F·=-7 
70 GOSUB260 
80 CU=P+ 1 29 : I F CO=OTHENPR I NT@CU , CHRS < 1 40 > ; 

90 GOSUB300 
1 00 I FL=200THENCLS : M$=M$+CHR$ ( L ) : MO$=MO$+CHR$ ( MO > : GOT060 

1 1 0 I FL=8THENM$=LEFT$ ( M$ , LEN < M$ ) - 1 ) : MO$=LEFT$ < M0$ 1 LEN < M0$ ) - 1 ) � GO 
SUB240 : GOT080 
1 20 I FL= 1 00THENM$=M$+ CHR$ ( L ) : MO$=MO$+CHR$ ( M0 ) : GOSUB290 : PR I NT@CU , 
CL$ ; : GOSUB270 : GOT080 

1 30 I FL= 1 1 0THEN I FM0= 1 00THENM0= 1 0 1 : GOT090ELSEM0= 1 00 : GOT090 
1 40 I FL=99THEN I F CO=O : PR I NT@CU , CL$ ; : C0= 1 : GOT090ELSECO=O : GOT080 
1 50 I FL= 1 09GOT0330 

1 60 I FL=97THENCLS : GOT050 
1 70 I FL= 1 080RL= 1 1 5THEN460 
1 80 M$=M$+ CHR$ ( L ) : MO$=MO$+CHR$ ( MQ )  
1 90 F ORC=OT02 : K=C * 7+ 1 :; PR I NT;i>P+64 * C ,  " " ;  
200 ONM0-99GOT02 1 0 , 220 
2 1 0  PR I NT M I D$ ( N$ ( L- 3 1 ) , K � 7 ) ; : NE X T : GOT070 
220 PR I NTM I D$ ( NE$ ( L-3 1 > , K , 7 > ; : NE X T : GOT070 
230 ROU T I NE T O  BACKSPACE 
240 I FP / 64= I NT ( P / 64 ) THENP=P - 1 36ELSEP=P-7 
250 P R I NT@CU � CL$ ; : FORB=PTOP+ 1 28STEP64 : PR I NT@B , CL$ ; : NE X T � RETURN 
260 I FP < >OAND < P-56 ) / 64= I N T < C P-56 ) / 64 ) THENP=P+ 1 36ELSEP=P +7 
270 I FP=960THENFORT= 1 T04 : PR I NT : NE X T : P=768 
280 RETURN 
290 P= I NT ( P /64 ) * 64+ 1 92 : RETUR N  

3 0 0  I $= I NKEY$ : I F ! $= " " THEN300ELSEL=ASC ( ! $ ) : I FL = 1 3THENL= 1 00ELSE I FL 
=3 1 THENL=200 " 

SYSTEM 80 USERS W I LL NEED TO DELETE 
= = I FL= l O = = 

3 1 0  RETURN 

= = I FL=3 1 = =  AND I NSERT 

320 I FERL=380THENRESUMENE X T ELSERESUME80 
330 CLS : I FM$= " " PR I NT;i)960 , " NO MESSAG E " ; : FORT= 1 T02000 : NE X T :  CLS : GOT 

050 
340 P=O : F ORK= 1 TOLEN ( M$ ) � CH=ASC < M I D$ ( M$ , K , 1 ) ) : MO=ASC ( M I D$ ( M0$ , K , 1 

) ) 
350 I FCH= 1 00THENGOSUB290 : GOSUB270 � GOT0390 

360 I FCH=200THENFORT= 1 T02000 : NE X T : CLS � P=O : GOT0390 
370 GOSUB4 1 0 ; GOSUB450 : I F I $= " m " THENCLS : GO T050 

380 I F < K < LEN < MS > ANDASC < M I DS < MS , K+ 1 , 1 > > < >200 ) THENGOSUB260 

390 NE X TK : FORT= 1 T02500 : NE X T : CL S : GOT0330 
400 PR I NT CHARACTER IN SELECTED MODE 
4 1 0  FORC=OT02 : PR I NT;J>P +64 * C ,  l l I I ; 
420 I FM0= 1 0 1 THENPR I NTM I D$ ( NE$ ( CH-3 1 ) , C * 7 + 1 , 7 ) ; : GOT0440 
430 PR I NT M I D� ( N$ C CH-3 1 l , C * 7 + 1 , 7 l ;  
4 40 NEX T : RETURN 
450 l $= I NKEY$ : RETURN � RETURN T O  START 
460 CLS : PR I NTCHR$ ( 23 ) : PR I NT " PREPAF�E CASSETTE T O  " ; : I FL= 1 08THENPR 
I NT " LOAD = = = " : ELSEPR I NT " SAVE = = = "  

470 PR I NT "  
PRESS ENTER WHEN READ Y = = = = " : I $= I Nt�:EY$ 
480 I F I NKEY$= " " THEN480 

490 I FL= 1 08THEN I NP UT#- 1 , M$ : I NPUT#- 1 , MO$ : GOT0330 
500 PR I NT#- 1 , M$ : PR I N T#- 1 , MO$ : CLS : GOT060 
5 1 0  N$ ( 1 ) = " u :  NE$ ( 1 )  = "  

520 N$ ( 2 ) = "  

53() t-�$ ( 3 )  = II 

540 N$ ( 4 ) = "  

550 N$ ( 5 ) = "  

56() N $  ( 6 )  = u  

PAGE 23 
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580 N$ ( 8 } =" 

590 N$ ( 9 ) = 11 

600 N$ ( 1. 0 ) = 11 

6 1 0  N$ ( 1 1 ) = 11 

620 N$ < 1 2> = II 

630 N$ < 1 3> = 11 

640 N$< 1 4>=" 

650 N$ < 1 5 )  = II 

660 N$ < 1 6 )  =" 

670 N$< 1 7 ) = 11 

680 N$ ( 1 8 )  = 11 

690 N$ ( 1 9 )  = II 

700 N$ ( 20 ) = 11 

7 1 0  N$ ( 2 1 ) = 11 

720 N$ ( 22>= 11 

T30 N$ ( 23 ) = 11 

740 N$ ( 24 ) = 11 

750 N$ ( 25 ) =" 

760 N$ ( 26 ) =" 

770 N$ ( 27 ) =" 

780 N$ ( 28 ) =" 

790 N$ ( 29 } =" 

800 N$ ( 30 ) = 11 

8 1 0 N$ ( 3 1 ) =" 

830 N$ ( 33 ) =" 

840 N$ ( 34 ) =" 

850 N$ ( 35 ) =" 

860 N$ ( 36 ) = 11 

870 N$ ( 37 ) =" 

880 N$ ( 38 ) =" 

890 N$ ( 39 } =" 

900 N$ ( 40 ) = 11 

9 1 0  N$ ( 4 1 ) = 11 

920 N$ ( 42 ) =" 

930 N$ ( 43 ) = 11 

940 N$ ( 44 ) = 11 

950 N$ ( 45 ) = 11 

960 N$ ( 46 ) =" 

970 N$ ( 47 ) =" 

MICR0-80 

"�NE$ ( 8 ) =" 

" : NE$ ( 9 ) = 11 

11 : NE$ ( 1 0 } = "  

11 : NE$ ( 1 1 ) =" 

11 ::NE$ ( 1 2> =" 

11 : NE$ ( 1 3 ) = 11 

11 : NE$ ( 1 4 ) =" 

II : NE$ ( 1 5 )  = II 

" : NE$ ( 1 6> = 11 

II : NE$ ( 1 7 )  = II 

II � NE $ ( 1 8 )  = II 

I I  : NE$ ( 1 9 )  = II 

11 ::NE$ ( 20 ) = 11 

II : NE$ ( 2 1  ) = II 

11 : NE$ ( 22 ) =" 

11 : NE$ ( 23> =" 

II : NE$ ( 24 ) = 11 

" : NE$ ( 25 ) = .. 

" : NE$ ( 26 ) =" 

II : NE$ ( 2 7> =" 

" :: NE$ ( 28 ) =" 

u :  r�E$ ( 29 )  = 11 

" : NE$ ( 30 ) =" 

" ; NE$ ( 3 1 ) =" 

II : NE$ (:3.2 ) =" 

" : NE$ ( 33 ) = " 

,. : NE$ ( 34 } =" 

u :  ��E$ ( 35 )  = 11 

" : NE$ ( 36 ) =" 

" : NE$ ( 37 ) = 11 

II : NE$ ( :38 ) = II 

II : ��E$ ( 39 )  =" 

11 : NE$ ( 40 ) =" 

" : NE$ ( 4 1 ) =" 

" : NE$ ( 42 ) =" 

" : NE$ ( 44 ) =" 

11 : NE$ ( 45 ) =" 

�� � NE$ ( 46 } =" 

" : NE$ ( 4 7 ) =" 

PAGE 24 
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98(� t-�$ ( 48 )  = H  " : NE$ ( 48 ) = "  

990 N$ ( 49 ) = "  11 : f\�E $  ( 49 )  = u 

1 000 N $ ( 50 ) = "  

1 0 1 0  N$ ( 5 1 ) = " 

1 020 N$ ( 52 ) = "  

" : NE$ ( 53 ) = "  

1 040 N$ ( 54 ) = "  " : NE$ { 54 ) = 11 

1 050 N $ ( 55 ) = "  �� � NE $ < 55 ) = .. 

1 060 N$ ( 56 ) = "  " � NE$ ( 56 ) = 11 

1 070 N$ ( 57 ) = " 

1 !)9(; N$ ( 59 ) = "  " ;; NE$ ( 59 ) = "  

1 1  (H) " RETL!R�4 
1 1 1 0 FORT= 1 T059 � S 1 < T > =PEEK C VARPTR ( N$ ( T ) ) +2 ) * 256+PEEK C VARPTR < N$ C T  
) ) + 1 ) � S2 C T ) =PEEK < VARPTR < NE$ ( T ) ) +2 ) * 256+PEEK < VARPTR ( NE$ ( T ) ) + 1 ) : NE X  
T 
1 1  �2(; F·R I r�·r:1)2(; � CHF�$ ( 23 ) ; 11 B I G  LETTERS u � F·R T NT:i>26(l -s: u I r-� I T  I Al I 7_ I ��G - -

- �� � 
1 1 30 FORT= 1 T059 : PR I NT@538 , CHR$ ( T + 3 1 > ; : FORM=OT020 � READG � POKES 1 ( T )  
+ M , G : POKES2 C T ) +M , 3 1 9-G : NE X TM , T 
1 1 4(1 CLS � F·f� I NT;i> 1 92 ;  " ED I T  1 1 (;(; " : ED I T t  l (l(l 

1 1 50 I $= I NKEY$ ;: I F I $= " " THEN 1 1 50ELSE L=ASC ( ! $ ) : RETURN 
1 1 6(; 

GRAPH I C  CODES FOR CHARACTERS 
1 1 70 DATA 1 28 , 1 28 , 1 28 , 1 28 , 1 28 . 1 28 , 1 28 , 1 28 , 1 28 � 1 28 � 1 28 � 1 28 � 1 28 , 1 28 
, 1 2 8 � 1 28 , 1 28 � 1 28 , 1 28 , 1 28 , 1 28 : " SPACE 
1 1 80 DATA 1 28 , 1 28 , 1 28 , 1 88 , 1 28 , 1 28 , 1 28 , 1 28 � 1 28 � 1 28 , 1 9 1 � 1 28 , 1 28 , 1 28 

1 1 9 0  DATA 1 28 , 1 28 , 1 88 , 1 28 � 1 88 , 1 28 , 1 28 , 1 28 , 1 28 , 1 3 1 , 1 28 q 1 3 1 , 1 28 � 1 28 

1��;�, �����28 ; � ;�: i����1 i;�: i��: �28 , 1 28 ;  1 28 �  1 79 ,  1 9 1 � 1 79 �  1 9 1 , 1 79 , 1 28 
, 1 28 , 1 28 , 1 1 28 , 1 43 � 1 28 � 1 28 : � • 
1 2 1 0 DATA 1 28 , 1 28 � 1 76 , 1 88 � 1 76 � 1 76 � 1 28 , 1 28 ; 1 3 1 , 1 40 � 1 9 1 � 1 40 � 1 76 , 1 28 
, 1 28 � 1 3 1 , 1 3 1 , 1 43 � 1 3 1� 1 28 , 1 28 : � . $ • � • 

���1: �gttfi;, ��i� rmi�� ���i ;:: : : :�: ::: : :::: :::: :::: ::: : :::: : :: 
1 24(} DATA 1 28 ;;  1 28 �  1 88;� 1 88 �  1 28 ,  1 28 ;;  1 28 �  1 28 �  1 4,�l � 1 3 1 , 1 28 :z  1 28 �  1 28 :- 1 28 

� ���; ����i;�: i28 ' �;�: ����: ���c: �28 , 1 2� , 1 28 , 1 28 ,  19t 1 28 ,  1 28 ,  1 28 ,  1 28 
:; 1 28 :- 1 28 :- 1 2:3 5  1 , 1 4t)i:- 1 2Et� 1 28 �  :r 
1 2 60 DATA 1 2� , 1 2� , 1 40 , 1 76� 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 9 1 , 1 28 , 1 28 
, 1 28 , 1 28 , 1 4 0, 1 3 � ; 1 28 , 1 28� 1 28 � � ) 
1 2 70 DAT8 1 28 ,.  1 76 ,.  1 28 ,  1 88 ;  1 28 ,  1 76 ,  1 28 ,  1 28 ,  1 40 ,  1 9 1 . 1 9 1: , 1 9 1 ,. 1 40 ;  1 28 
. 1 28 , 1 3 1 . 1 28 , 1 43 , 1 28 , 1 3 1 , 1 28 : � 
1 28(1 [1ATA 1 2E� �  1 2� ?  1 28 :;  1 76':- 1 28 ::  1 28 :;  1 28 �  1 28 ::  1 4(1'"� 1 4t)�;; 1 9 1 :; i 4(l :; 1 4(1 :; 1 28 
, 1 28 , 1 28 , 1 28 , 1 3 f , 1 28 , 1 28 � 1 28 � � + 
1 29 0  DA�A 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 88 , 1 88 , 1 28 , 1 28 , 1 28 
, 1 28 , 1 46 , 1 3 f , 1 28 , 1 28 , 1 28 , 1 28 : � 
1 30 0  DATA 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 40 , 1 40 , 1 40 , 1 40 , 1 40 . 1 28 
� i 28 � i 28 � 1 28 � 1 28 � 1 28 :; 1 28 � 1 28 � � 
1 3 i (; I)ATA i 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 2 8 . 1 28 , 1 28 , 1 28 , 1 28 , 1 28 

1 11 -:: i .r-::-o 1 """:.'O 'i t""')CJ = =' ..!. -:r- �-• 5! .!.. .:i:- '-' ;1 .!. .C..... L' :; .!.. .;t;_ t,_• = 
1 320 DA�A 1 28 , 1 28 , 1 28 , 1 28 . 1 28 , 1 
, 1 28 , 1 3 1 , 1 28 , 1 1 283 1 28 , 1 28� ' 

1 28 ;:  1 28 :;  1 28 :;  1 1 4 (1 � 1 3 i ; 1 2 8 �  1 28 
! 

1 28 ::  1 28 :;  1 9 1 :;  1 76 :;.  1 4 (; :; 1 3 1  � t ·=t t  ?- 1 28 
'i ... "JIO � ..!. ..:e_•_• � _ 1 40 _  1 �R - � 0 

, 1 7  �'� 1 88 I." 1 ;�: 1 28 ;  1 28 ,  1 28 '  1 28 ' 1 28 0 1 :; 1 28 :; 1 28 ;o 1 28 
i 4(f�- 1 28 � :: 1 

1 28 , 1 28 , 1 7 6� 1 46� 1 40 � 1 40 . 1 
1 28 ; . 2 
1 40 , 1 7 6 , 1 28 . 1 28 , 1 28 . 1 28 , 1 46 ,  

, 1 28 , 1 3 1 , 1 40 , 1 40 , 1 40 , 1 3 1 , 1 28 : � 3 

1 28 

1 28 
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1 370 DATA 1 28 , 1 28 , 1 

MICR0-80 

1 76 , 1 88 , 1 28 . 1 28 . 1 28 . 1 
i --:;.a "i r:to = =' ..!. ..::... �· == .,!. ..::,_ ":.....t = 4 � 128 � 1 28 ; 1 28 1 28 i 

1 3E:(: DP!TA i 1 4q� 1 40 , 1 28 , 1 28 , 1 28 , 1 3 1 , 1 3 1 . 1 3 1  1 3 1 , 1 88 , 1 28 
= ._j 

1 3'?r(l , 1 28 , 1 28 , 1 28 . 1 9 1 , 1 40 _ 140 , 1 40 , 1 76 , 1 28 
6 ;; i 28 3' 1. 3 1 5 1 4(r:= 

1 4(H) [1ATfi 1 2:3 :=  1 
� 1 28 := 1 43 ?- 1 28 � 1 28 

1 88 , 1 28 , 1 28 , 1 28 . 1 76 . 1 40 . 1 3 1 , 1 28 , 1 28 
1 28 , 1 2� , 1 2� : � 7 

1 4 1 0 DATA i 2B , 1 
:; i 28 �  i 3 1 :: 1 4(f; 1 
1 42(l DATA 1 2a :- 1 

i �-:to .!- ..:!.-.'-.!' ;:: 1 79� 1 40 . 1 40 . 1 40 , 1 79 , 1 28 
8 

1 28 , 1 28 . 1 3 1 , 1 40 . 1 40 , 1 40 , 1 9 1 , 1 28 
, 1 28 , 1 28 , 1 40 , 1 40 , 1 3 � � 1 2�, 1 28 : ' 9 
1 430 DATA 1 28, 1 28, 1 88 , 1 8�, 1 28 , 1 28 , 1 28 , 1 28 . 1 28 , 1 28 . 1 28 , 1 28 , 1 28 , 1 28 

1. 28 � =-
, 1 28 , 1 28 , 1 28 , 1 28 , 1 28 . 1 88 , 1 88 , 1 28 , 1 28 , 1 28 
1 28 � ' . . 

1 450 DATA 1 28 , 1 1 4cr, t 28 , 1 28 , 1 28 , t 4o , t 79 , 1 28 , t 28 , t 28 , 1 28 

1 460 DATA 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 79 , 1 79 , 1 79 , 1 79 . 1 79 , 1 28 
1 r:>a . , - ..::... •-.J : ' 1 28 '  1 28 � 1 28 '  1 28 "  1 28,; 1 
1 28 ,. 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 79 , 1 46 , 1 28 1 470 DATA 1 28. , 

> / ;; i 28 :- i 28 :;  1 4t)'� 1 .�� 1 28 ,:- 1 28? 1 28 �  := 
1 480 DATA 1 28 ,  1 76.� 1 40·, 1. 4()', 1 40 �  1 1 28 , 1 28 , 1 28 , 1 28 , 1 76 , 1 40 , 1 3 1 , 1 28 
, 1 28 . 1 28 , 1 28 , 1 40� 1 28 , 1 28 , 1 28 � · ? 
. . 

. . ·; . 
. ) � ' 

1 490 DATA 1 28 , 1 76� 1 40 , 1 40 , 1 40� 1 28 , 1 28 , 1 1 40 ,  1 28 , 1 9 1 , 1 28 
' 1 28 .  1 31 '� 1 40 �  1 43:� 140� 1 31 �  1 28 ; . ;j) 
i 500. DAT� 1 28 � 1 28� 1 76; 1 4d, 1 76 ; 1 28 , 1 28 , 1 28 , 1 9 1 , 1 76 , 1 7i, 1 7i , 1 9 1 , 1 28 

i ���· �:��!
28

' !��; !�:� ! :�� ! ��� � 76 , 1 2: , 1 28 , 1 28 , 1 9 1 , 1 40 , 1 40 , 1 79 , 1 28 
, 1 28 . 1 40� 1 40 � 1 40 , 1 3 1 . 1 28 : ' B 
i 520 . DAT� 1 28 , 1 76j 1 40� 1 40� 1 40 , 1 76 ,  1 28 , 1 9 1 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 
, 1 28 , 1 3 1 � 1 40 : 1 40 � 1 40� 1 3 1 � 1 28 ; . . c 
i 530 . DAT�1 28� 1 40� 1 88� 1 40� 1 40 , 1 76 , 1 28 , 1 28 , 1 28 , 1 9 1 , 1 28 , 1 28 , 1 9 1 � 1 28 
, 1 28, 1 40 ; 1 43 � 1 40 � 1 40 ; 1 3 1� 1 28 : � D 

��i�· !��m�: miH�tm:: �ii: �:: : :1 :::: : : : : : ::: : ::: ::: : :::: ::: 
, 1 28 , 1 1 28 , 1 28 , 1 28 , 1 28 . 1 28 : � F 
l 560 . DAT.A 1 28.� 1 7·�.� 140:·, 1 40·� 1 4cl , 1 40 , 1 28 , 1 28 , 1 9 1 , 1 28 , 1 28 , 1 46, 1.88 , 1 28 

i �;!; ' �; �-; � ��: � ��-�- i ��: � 43
' ! ��: � 88 , 1 2� , 1 28 ,  1 9 1 , 1 4o ,  1 4o ,  1 4o ,  1 9 1, 1 28 

, 1 28 , 1 43� 1 28 , 1 28 , 1 28 ,  H 
1 580 DATAl 1 28 , 1 40� 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 9 1 , 1 28 , 1 28 , 1 28 
;i 1 28:; 1 28 ;i 1 , 1 43� 1 40i 1 28 , 1 28 : ' I 
1 590 DATAl 1 28 , 1 28 , 1 1 28 , 1 88 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 , 1 9 1 , 1 28 
=i 128 r;  1 3 i �� 1 4!) :;  1 4(1 � 1 4C);� 1 3 1  1 28 ;  := J 

� i;�� i:;.t;;� :  i��:/i;.��; i;�:- �;�; : 40 , 1 2� , 1 28 , 1 9 1 , 1 4(l , 1 79 , 1 28 , 1 28 , 1 28 

1 61 0  DATA 1 28 ,  1 88:� 1 
1 �'""",)Q 1 :; ..!. . .:!:-.�· :; ..!.  1 40 , 1 40 , 1 �;�: �

28 , 1 28 , 1 2
�

, 128 , 1 9 1 , 1 28 , 1 28 , 1 28 , 1 28 , 1 28 

1 620 DATA 1 28 , 1 88 �� 76 , 1 28? 1 76 , 1 8S, 128 , 1 28 ,  
, 1 28 , 1 43 , 1 28 , 1 28 , 1 28 , 1 43 , 1 28 : ' M 

1 630 1 88� 1 76 ,  
1 28 , 1 28 � 1 28 , 1 N 

:; 1 28 :; 1 28 :; 1 9 1 :; 1 28 

i O i  -t .I'"'JO .:;, .... _.,!. :; .!.- ..:!_•-' 

1 640 DATA l 
' 1 28 ;  1 3 (� 1 

1 76";· 1 4(l _5i 1 1 76 , 1 28 , 1 28 , 1 9 1 , 1 28 , 1 28 , 1 28 , 1 9 1 , 1 28 
""! 11 1_} ·�� 1 .rl .r\ ..!- -: "'-' :t' .1. Z '"-" ;f 0 

1 .�.5t) [:ATp 1 28 �  1 88 �"1 4() � 1 :; 1 4(>�:; 1 3 1 ; 1 28 
t r:>c i n � r , ,..,a t r:>a t rya , & � � , & � � , a �u o & �u , & �u ,  

� ;�� . �:;v ;;� :  liifl�fimm�� �::: ::i : : :: : : : : : :::: :::: :::: 1
9 1 : : :: 

l. 680 . DA;-:� 1 28� 1 76,: 1 40� 1 40,� 1 46:, 1 76 �  1 28 ,  1 28 ,  1 31 " 1 40 ,  1 40 ,  1 40 .,  1 76 ,  1 28 

� �;�: ������i: Hrm�: ��r���; ; 40 ,  1+ 1 28 , 1 28 , 1 28 , • 128 , 1 28, 1 28 

1 700 DA�A1 2�, 1 8�r1 2� , 1 2�, 1 28 , 1 88 , 1 28 , 1 28 , 1 9 1 , 1 28 , 1 28 , 1 28 , 1 9 1 , 1 28 
' 1 28 . 1 �3 1 ,. 1 40� 140 , .1 40 , 131 ',' 128 � � u 

l 7 1 0 . DATA 1 28� 1 88�1 28 �  1 28 �  1 28 ,  1 28 , 1 28 ,  1 3t.'; 1 88, 1 28 ,  1 �3 1 , 1 28 

i��!;· ���;!
28

' !:��!��: ! �:: ! �� : � 88: 1 2� , 1 28 , 1 9 1 , 1 28 , 1 76 , 1 28 , 1 9 i, t 28 
, 1 28, 1 43 � 1 28 � 1 3 1 ; 1 43� 1 28 : ' w 
1 730 DAT� 1 28 , 1 88 ; 1 28 , 1 28 , 1 28 , 1 88 , 1 28 ,. 1 28 , 1 28 , 1 79 , 1 40 , 1 79 , 1 28 , 1 28 
, 1 28 , 1 43 ; 1 28 , 1 28 , 1 28 , 1 43� 1 28 : ' X 

1 740 DATA 1 28 , 1 88;128, 1 28 , 1 28 , 1 88 , 1 28 , 1 28 ,. 1 28 , 1 3 1 , 
, 1 28 , 1 28 , 1 28 , 1 43; 1 
1 75(; i 4(�::0 
, 128 , 1 40, 

1 28 � ' 
1 40 �  
1 28 ; == 

y 
1 28 , 1 28 , 1 28 , 1 76 , 1 40 ,.  

z 
i -:: i i 1"').0 -! :-:'o·� .!.. ·-· .!.. :.:; .!... ...:::..... !-! :; ..!.. .;!:_._. 

PAGE 26 
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***** COSMIC WARS 32K/DISK ***** 
(C) P. Holliday 

This program simulates an arcade game ca 11 ed 11COSMIC KNOCKOUT.. . The program has sound effects 
which can be heard through the cassette deck, (System 80 owners should type OUT254,255 before 
running the program so as to hear the sound through their extern a 1 tape recorder) . Use the 
following keys to move : -

TRS-80 ACTION 

UP ARROW 
DOWN ARROW 
LEFT ARROW 
RIGHT ARROW 
SPACE BAR 

SYSTEM • so 
ESC 
CTRL 
< 

') 
SPACE BAR 

MOVE SIGHTS UP (enemy goes down) 
MOVE SIGHTS DOWN (enemy goes up) 
MOVE SIGHTS LEFT (enemy goes right) 
MOVE SIGHTS RIGHT (enemy goes left) 
FIRE ! ! !  

Before each game starts you are asked for a rating between and 9; 9 is slow, 1 is fast . You 
have a time limit of 90 seconds . The timer is displayed on the screen throughout the game along 
with your score . You will be rated on your score after the completion of each game . 

1 (;  
* PETEF� HOLL I DAY 
* BANI<S I DE ST 
* �4ATHAN 
* BR I SBANE 4 1  1 1 

30 � wR I TTEN FOR A 32K < M I N >  D I SK S Y S T EM , RUN 
ONLY UNDER D I SK B AS I C .  

4(J CLEAR 1 ()(H) � CLS �  F'F� I t;(T;iJ5 1 2+25 :z U FcLEASE WA I T " ; 
50 DEFUSR 1 =&H7DOO 
t:..(; DEFUSR2=27 1. (l() 
70 DATA 1 20 , 1 70 , 1 90 , 1 29 , 8 1 � 1 36 , 1 40 , 1 5 1 , 1 90 , 1 29 
80 FOR I = 1 T05 � READK ( l ) , KK < I > : NE X T I 

* 
* 
* 
* 

90 DATA33 , 2 1 1 , 63 , 54 , 1 90 , 33 , 2 1 2 , 63 , 5 4 , 1 29 . 33 , 23 1 , 63 , 54 , 1 30 � 33 , 232 
, 63 , 54 , 1 89 , 33 , 1 48 , 6 3 , 54 , 1 84 , 33 , 1 4 9 , 63 , 54 , 1 3 5 , 33 , 1 66 , 6 3 , 54 . 1 39 , 33 ,  
1 67 , 63 , 54 , 1 80 , 33 , 85 , 63 , 54 , 1 60 , 33 , 86 , 63 , 54 , 1 58 . 35 , 54 , 1 29 , 33 , 1 00 , 63 
, 54 , 1 30 , 35 , 54 
1 00 DATA l 73 , 35 , 54 , 1 4 4 , 33 , 23 . 6 3 , 54 , 1 84 , 35 , 54 , 1 35 , 33 , 35 , 63 , 54 , 1 39 ,  
35 , 54 , 1 80 , 33 , 2 1 6 , 62 , 54 , 1 60 , 35 , 54 , 1 58 , 35 , 54 , 1 29 , 33 , 225 , 62 , 54 , 1 30 , 3 
5 , 54 , 1 73 , 35 , 54 , 1 44 , 33 , 1 5 4 , 62 , 54 , 1 84 , 35 , 54 , 1 35 . 33 , 1 60 , 62 , 54 , 1 39 , 35 
:; 54 :; i 8t) :; 33:; 9 1  
1 1 0 DATA62 , 54 , 1 60 , 35 , 54 , 1 58 , 35 , 54 . 1 29 , 33 , 9 4 , 62 , 5 4 , 1 30 , 35 , 54 , 1 73 ,  
35 , 54 , 1 44 , 33 , 2 9 , 62 , 54 , 1 7 6 , 35 , 54 , 1 76 , 20 1 , 0  
1 2(1 I =(l 
1 30 READN : I FN=OTHEN 1 50 
1 40 POKE32000+ I , N : I = I + 1 : GOT0 1 30 
1 50 DATA62 , 1 6 , 2 1 1 , 254 , 22 1 , 33 , 1 8 , 1 06 , 22 1 , 78 , 0 , 1 2 1 , 1 83 , 2 00 , 22 1 , 70 ,  
1 , 6 2 , 5 , 2 1 1 , 255 , 1 6 , 254 , 22 1 . 70 , 1 , 62 , 6 , 2 1 1 , 255 , 1 6 , 254 , 1 3 , 1 94 , 234 , 1 05 
, 22 1 , 35 , 22 1 , 35 , 1 , 255 , 255 , 33 , 48 , 0 , 9 , 2 1 8 , 1 0 , 1 06 , 1 95 , 228 , 1 05 
1 60 FOR I =27 1 0 0T027 1 52 : READY : POKE I , Y : N E X T  
1 70 NN=27 1 52 
1 80 D I MN < 1 0 ) , M ( 1 0 )  
1 90 GOT0200 : DATA86 , 1 20 , 9 1 , 1 00 , 96 , 1 02 , 75 , 1 09 , 60 , 1 1 4 , 50 , 1 2 1 , 40 , 1 29 
, 30 , 1 37 , 20 , 1 45 , 1 0 , 1 52 , 1 0 
200 F OR I = 1 T 0 1 0 : READN C I ) , M ( I )  
2 1 0  I F I = 1 ANDN < I > < >B6THEN200 
220 N E X T I  
23(; FOF�F·= 1 T0 1 t)(H) � r-�E X T � CLE: �  F·F� I ��T:ii 1 !) ,  u _._ C 0 S M I C W A R S 8 
0 - '' ; : FDRH= 1 T04 : GOSUB680 : NE X TH : FOR I =30T0 1 STEP- 1 : POKENN+2 , 255 : POKE 
NN+3 , 20 : PDI<ENN+ 4 , 0 0 : , . . _--..__.�., , , ( 0 ) : PR I NT;})74+ I , " = "  � :  FDRK= 1 TO I :  N E X T!< � N E X  
,- ... ! .i. 
-::·a.r} T = () ;; L=(i 
250 CLS : L I NE I NPUT " WHAT I S  YOUR F-:AT I NG ( 1 -9 )  ? " �  V$ : V=VAL ( V$ )  
260 I FV < 1 DRV >9THEN250 
270 DEFSTRA- D : A=CHR$ ( 1 9 1 ) : A2=CHRS C 1 88 ) � A 1 =CHR$ ( 1 43 ) : B=ST R I NG$ C 5 ,  
1 4 0 )  
280 C=CHR$ ( 1 57 > +CHR$ ( 1 83 ) +CHR$ ( 1 8 7 ) +CHR$ ( 1 74 ) 
290 F=O : S=O 
300 CLS : PR I NT@30 , A ; : P R I NT@30+64 , A 1 ; : PR I NT@5 1 2 , B ; : PR I NT@570 , B ; : PR 
I NT@960+30 , A ; : PR I NT@960-34 , A2 ;  
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3 1 0  T=T+ . 005 : I FT > . 90THENGOT06 1 0  

34·!) F·R i t� T;:!J(; �  " T I ME - �� US i t:JG .. ## :: ## u ;  T ;  
350 I F Z Z =- 1 THEN360ELSEPR I NT�X , C ;  
360 ONERRORGOT0590 
37�) �<= 1 5359 
380 I FF= 1 THEN400 
390 X =RND ( 64 ) : X = 1 6 * X + X : PR I NT @ X � C ; : F= 1  
4 00 Z =RND < 4 > : I F Z = 1 THEN X = X - 1  
4 1 0  I F Z=2THEN X = X + 1  
420 I F Z =3THEN X = X + 64 
430 I F Z=4THEN X = X -6 4  
4 4 0  I F Z Z =- 1 THENG= X 

460 I FP EEK < K > = 1 6THEN X = X -63+ Z 
470 I FP EEK C K > =8THEN X = X + 65-Z 
480 I FPEEK < K > =64THEN X = X -2 
490 I FPEEK ( K ) =32THEN X = X +2 
500 I FPEEK < K > = 1 28THEN540 

5 1 0  FOR I = 1 TO < V * 2 > : NE X T  
52(> G = X  
530 GOT0300 
540 PP=!JSR 1. ( 0 )  
550 POKENN+ 2 � 255 : POKENN+3 � 33 : POKENN + 4 , 00 : M=!JSR2 ( 0 )  
560 I F535< GAND543 >GTHEN570ELSE 580 
570 FOR J = l  T02 : PR I NT:i)538 � 

II Z AP ! I I ; ::  GOSUB680 : PR I NT:i)54 1. ' STR I NG$ ( 4 �  1 9 1  
) ; : GOSUB680 ; NE X T  J :  PR I NT:i)54 1 ; II 
58(l FOR I = 1  T0 1 (l : NE X T : GOT03(lt) 

" ; : L=L+ l : Z Z =- 1 : GOT0290 

590 I F X > 1 020THEN X = X -960 : RESUMEELSE X = X +960 : RES!JME 
600 PR I NTPEEK < 1 5359 ) ; : GOT0600 

6 1 0  FOR I = 1 T05 : POKENN+2 , K < I ) � POKENN+3 � KK ( I ) : POKENN+4 , 00 : V=USR2 ( 0 )  
: NE X T  

620 FOR I = 1 T0500 : NE X T  
630 PR I NT:i>5 1 2 ,  " YOUR SCORE WAS " L  11 • RAT I NG " ; �  
640 I FL < 3THENPR I NT " - G RANNY ! ! 11 ; : FOH I = 1 T0 1 000 ;: N E X T : GOT0230 
650 I FL< 5THENPR I NT " - ROOK I E ! ! 11 ; : FOR I = 1 T0 1 000 : NE X T : GOT0230 
660 PR I NT " -= - ACE 1 ! � � ! " ; � FOR!J= 1 T06 : GOS!JB680 � NE X T : GOT0230 
670 END 
680 FOR I = 1 0T0 1 STEP- 1 : P OKENN+2 � N ( I ) : POKENN +3 � M t i ) / 3 � POKENN+4 , 00 : M 
=!JSF�2 ( 0 )  � NE X T  

690 RETURN 
700 END 

***** UTIL 1 UTIL 2 : UTIL 3 : UTIL 4 
(C) B. J. White 

m/1 ***** 

PAGE 28 

These four machine language programs are almost as remarkable for the way in which the author 
wrote them as for their intrinsic merit. The programs were actually hand-assembled without 
the use of an EDITOR/ ASSEMBLER. Si nee MICR0-80 prefers a source listing for publicat i on, the 
author then loaded in a disassembler and printed out a disassembled listing. A disassembled 
listing, of course, has no REMARKS so, he then typed in the remarks for UTIL 1 .  The other listings 
are not so comprehensibly REMARKed but UTIL 1 source code gives the idea. So what do they do? 

UTIL l and UTIL 2 are identical in function, providing a flashing cursor, auto repeat of characters 
and a variable scroll routine. They only differ in the memory locations used, UTIL l being 
for low memory, (memory size not required) and UTIL 2 being for the top of 4K. Note that in 
UTIL l the initialisation routine is at the high memory end of the program whilst in UTIL 2, 
it is at the low memory end. As each program initialises only once, this makes maximum use 
of the available memory, as the initialisation routine is overwritten by BASIC in UTIL l, although 
this may be prevented by changing location 4392 from 85 to AA. With UTIL 2 the initialisation 
routine may be saved by setting memory size. Set the memory size to 20308 to preserve the initia l 
isation routine or set it to 20323 to gain more memory. UTIL 2 may be easily relocated; just 
change ALL 4F bytes to suit the locations used, e. g. change to 7F for the top of 1 6K. 

ENTERING THE PROGRAM 

You will need either a monitor program such as BMON (MICR0-80 issues 3,4 & 5) or an editor/ 
assemb 1 er. If using a monitor, start editing memory at the address shown at the top of the 
left hand column (e.g. 42E9 Hex for UTIL l) and change each memory address to the value shown 
in the next column. E. g. for UTIL l, change 42E9 to F5; 42EA to 21 , 42EB to 84; 42EC to 43, 
42ED to 79, etc. If you are using an editor I as semb 1 er, enter the source code from co 1 umn 3 
across, then assemble i n  the normal manner. 
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HOW TO USE UTIL l OR UTIL 2. 

By enteri ng PRINT CHR$ ( l ) manual contro 1 of the scrolli ng i s  obtai ned. Once the screen i s  full , 
a loop i s  entered. If you want to scroll up one li ne press the up arrow (ESC ) . Pressi ng CLEAR 
wi 11 c l ear the screen and fi l l  the screen wi th the next page, whi le pressi ng BREAK w i  11 return 
you to the command mode. However, you wi 11 have to press the up arrow a few ti mes to get the 
prompt onto the bottom li ne. To return to normal screen operati on, type PRINT CHR$(0 ) .  

The repeat character routi ne wai t s  a short peri od when a key i s  pressed then , i f  i t  i s  sti ll 
held down, i t  w i ll keep repeati ng unti l that key i s  released or unti l the li ne i s  fu l l. 

UTIL 3 and UTIL 4 are the same as UTIL 1 and UTIL 2 except that they i ncorporate a lower-case 
dri ver for those who have carri ed out the lower-case mod as publi shed i n  MICR0 -80 Issue 5, Apri l, 
1980. Usi ng one of these programs on a sui tably modi fi ed computer try the following : -

10 CLS : FOR X = 123 TO 127 : PRINT X; CHR$(X ) , : NEXT : PRINT 
20 FOR X = 192 TO 223 : PRINT X; CHR$(X ) , : NEXT 

After runni ng the above program type PRINT CHR$(1 ) and RUN i t  aga i n usi ng the up arrow and clear 
keys. 

Usi ng a sui table moni tor, type i n  your choi ce of programs usi ng the addresses gi ven below : -

PROGRAM START END ENTRY (HEX ) ENTRY (DEC ) MEMORY SIZE 

UTIL 1 42E9 43A9 4385 17285 N/A 

UTIL 2 4F55 4FFF 4F55 20309 20308/20323 

UTIL 3 42E9 43CE 43AA 17322 N/A 

UTIL 4 4F30 4FFF 4F30 20272 202{,1 /20286 

.:�.;.•.[ (;/ � I .s NAME UT I L1 
S C R OL L  PUE:)H A T: ·  

.:�:.2Fl\ : 2 .1  134 .:�::3 ! , [I I H. I V 3f}4 P OI NT T O  S CR OL L  ON/ OFF F LAG 

4?F. D :  7 9  LD A t C P UT THE CHAR . I N A 

42EE � [ 6  F E  (,;'-H) FE L OW B I T  OFF 

4 :?1- (i :  �.)(l (: ::1 .. rR N Z , 42.F �) I F  N OT Z E R O  N OF LAG 

42F2 : 1 .1  L D  ( HJ.. ) t C  E LS E  S T O!iv THE N E l'l F LAG 

.:1. :.:� F �-�� :. J E:i 2D .J R 4·32 :�� AND G O  T O  B YPAS S  
•::J.2F :5 � l E  N OF LAG t.D A t  0·-IJ , )  G E T THE F LAG 
"1 2J b :  D 7  O R  A TE S T  I F  ON or OF F 
4 2 F l : 2 B  ·;�B J H  Z t  .·:n�.24 I F  OFF RS T 
4;;•r9 : :-3A �:i ·:z 40 LD ,6, 1 ( 4 027: 1 G E T THE C URS OR C HAR . 
4 2F C : B l  I : ;:;; A TE S T  I F  ON or OFF 
42/ D :  2 0  �? �: .• ,TR J'..I Z 1 4 3 2 4  R S T  I F  ON 
4 2 l· F :  l ') J . D f':l.. • C  C HAR . T O  A 
<� �:l(H) � F E  01 1 CP on N E W  LI NE ? 
430:.;� : 20 �?(> . .J r� N l t 4 ::3·.24 RS T I F  N OT 
<'! ::::().:1 : 2 A  .�.:·t) 4 !. !  l .D  � IL .  ... � ... , 't 

r:!R T C URS OR ADDRE S S  
''t : 30 7 : 1 .1 40 (I (I L. CI OE t (H) ·.tO J..J - LE NGTH 
.:1 �.l()/'j t. .1 C) P.D T I  HL t Tlf ADD THE I'1 
4 :30B : / C  i . .o A :� H I'.JE �"' I'1SB 
.:.l �:J OC : f i  . .:l!) CP 4 0  �'JI L L  THE S C RE E I:-J OVE RF LOvJ ? 
4:301" � ·::� o t •'t ,J I � N Z ) ··:J. ' � '.:? 4 R S T  I F  N OT 
<1 ::H O :  ( [I .:--; t 00 KB I N  CALL 004 9 CALL KE YB OARD R OI-1 R OUTI J\TE 
.-t::3 J :3 : F E  0 1. u =· () 1. BRE AK KE Y  ? 

READ Y  I F  s o  
4 3 1 7 � F E:  ::; B 1 ; : =· S B  UP ARRO\.V ? 
,:·� :�t J (/ : :? E� c:�? ,J n l t 4::.! 2 <1 R S 'I' IF so 
4:3 1 1'3 :  I E  1. F I �: : ::• l F  C LS ? 
<I �H l l :  2 0  } 1 J F� N z , 4 �:: 1 <)  KB I N  I F  N OT 
4 :3 1 F :  (;[I 1 :9 0 1  C LS l � t\ LL 0 � :  �: c:t C A L L  R OM C LE AR S C R'' E N  R OUTI NE 
4 3 :;:·· ;:;� ; l 1. B YPASS PDP /\F RE S T ORE RE G I S TE RS 
4 T.2:�i : L: CJ nET AND B YPAS S R OM 
.:� ��� �:� -=1 � L1 RS T POP (; 't· RE S TORE RE G I S TE RS 

A ND RE T URN TO ROI-1 
.:� ::J�·� E\ :  -:E ( l ]: READY LD f.'� t OF T URN C URS OR ON 
4 3:·� {\ : a:.;? ·.·? �;2 !� () 1 . 0 · J. 0 .?2 \ : A 
<'! �; l ? l l : c� ��·! ( c Ot ,  el F' O �>CC AND RE T URN TO BAS I C  READY P R OT ·JPT 
.:+:�:30 : E ::> RL. PEAT F' l i � )H : I T "  

C A LL F LASH 
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4::3:JH : 2 G  o :s . , -, , , ,  .l t 4  3 :::< !-" TO NOT NE W 
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MICR0-80 

S AVE THE CHAR . 

T O  E XI T  

I F  KE Y NOT F RE S HLY P US HE D 

cr E ST I F  ANY KE YS _2\ RE D 01,li-' Z\N Y\'Jl\ Y 

KL OOP 

I F  i ! OT EXIT 
Ri� PE AT C OUNTE R T O  H L  

E X I T I F  N OT Z � R O  

t:: LSE RE S E T  

TI I E  C OUNTE R  

P ,  . U;::i E 3.L-; TVJE E L'J E A C H  
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,JUST P US HE D  

4 ::36:3 : E l  
<i �.:/. �: : (' i ,' 

''t 3 6 'l : 
4::Y./I : 
4 :::3 6 \� � 
·: � : ;, c : 
·:+ ::3 6 E : 
•1 : ;  / 1 : 
4 3 .7 ·:.· � 
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I N I T  
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i . D 
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L D  
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,JF' C ' :J F ::i 
t· ! I )F' 
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: · : 1  JF· 
I r\I C 
l · • .i i =· 
1'-I U F'  
1 , 1=1 
LD 

}: "' ;  

I ·I L t .::! '? F:9 
< 4 0 :t r: ) 1 � !l . 

G E T  TEE F L.\S H C OUNT 

I : '  OT Z E R O  F S KI P 

G !::� T  C TJR OR P OS I T I ON 

S E ON l'H E  C H!\ R . 

T OCG LE T HE C I-I AR o 
.S \Vi:;: THE I•1 E '  7 C I-'J\ R . 

D E LAY F OR F L \ S H  RATE 

S AVE F L.\ S H  C OUl,TT 

l\E T UR N  T O  RE PE �T f\ OUT I 

F LAS I-I C O UNT L S B  
I I  I I  f· I S B  

RE PE;\T C O UNT LS B 
I I  I I  I'-'lS B  

CliAR T O  

S C �<. O L L  OF F F LAG 
? OI NT T O  S C I� O L L  

XXT US T  '')C B  

P OHJT T O  R E PE A'J:' 

R O f-·1 
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4:1 9 7 : 
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4 f  
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/ /  
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<1 f ( ' 1 .! : >' 0 0 �) 
4 1 -6 [! � / i 
··H ( . !  : J 1:"\ :::· u 
4 f 7 (: , ; :-· 

x ur;: 

r .  I )  
I N C 
1 , [1 

,::j. (l LD 
I i'·!l�: 

] .I! 
•·.J[: 

<1 0 LD 
· H) I , 1) 
•l ( i L D  
r":/) ,JP 

NAHE UT I L2 
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.:; (l J , [1 
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( :  l f , ) I i\ 
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( H  ... ) I II 
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: 'L ,, · 1  : - f\ 8 
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R S T UR �  T O  R �S I C P R O�PT 

RE T UR I•T T O :S \S I C  
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4 F 7 1 : B 7  D R  A 

4F.7:.2 : ',28 2B ,.n:;: z ,  ··1- F 9 F  

4F 7 4 :  :�l A  ::? ;:� 4 0  l.D A ,  ( 4 022 ) 

4F 7 7 :  B 7  · iR A 
4 F 7 8 : 2 0  �· �s JR N Z t 4F9F 

4F 7 A : J ii L.D /'\ 1 c: 
<H ! B :  r :E  OD CP O D  

4 F .7 D �  2 0  20 ,J R N Z  I 4 F'7'F 

4 F / F :  :?A :::'0 4 0  LD HL t ( 40 2 0 ) 

4 F 8 2 : 1 1 .::j. (l 0 0  i .. o D£ ; 0 ! ! 4 0  

<1 F fi �S :  1 9  ADD HL t iJE 

4F86 : 7 C  LD f�. , H 
4 f t\ 7 ; F E  4 0  CP 4 0  

4F89 : 2 0  .1 4·  .J F: N l t 4 l ':tF 
.:.H t \B : [:[ 1 4 9  0 0  CAL l. 0049 

4FBE : FE 0 .1 CP 0 1  
4F CJ O :  2 8  1. 1 JR l ,  .:.:J.F A :?.l 
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4 F C 9 � 2B !i l· C  ! iL 
4 F C A ;  7 C  LD A t H 

4 FC B : A 7  , \ND /\ 
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4 3 7 F �  2 1  AO 0 1  

4�188 �  E 1  
43f39 � C9 
.:.i ��lEl A � E 5  

4 ::1HE � 2 B  

·43 f:3 f � 7 C  
4 3 c10 : A 7  

4 3 ? 1 : 20 OA 
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4 39 7 � FE D O  
43'/ 'i :  7 7  

.:.1 ::1AO : E 1  
4 3t\ 1 : r-.;:;:1 E3 03 

4 3A4 : 00 

4 3 A !3 :  o:3 

4 3A6 � 00 

4 3 /\ 7 : o:3 
43A8 : 00 

43A 9 : 00 

.:.1 ::.iAA �  2 1  E 9  4 2 

43AD : �:2 ��2 i E  40 

4 3 K:3 : 22 16 4· 0  

43B'1 � AF 

4 3BA : 7 7  

43BB : 23 

.:l3BC : 7 7  

43BD : �22 A4 4 0  

4 3CO : 23 

4 3C l : 7 7  

43C�:: : 2 3  

43C:3 : �;2:2 F9 4·0 

43C6 : ::�2 F B  4 0  

43C'r : 2:.2 FD ··:J.O 
4�1CC : C3 cc 06 

I 
4 F :: : O : 2 1  ::lF 

4F: :�::3 : :'2:2 1 E  ··:j.l) 

4 F �16 � 2 1  AB 

4 F39 � ::?',2 1 6  ·:J.o 

4 F 3C � c::1 cc 0 6  

4F�3F : F 5  

4F40 � 2 1  F F  
4F4<3 : J CJ 
4F 4 4 � E 6  FE 

4 F4 6 : 20 03 

4F4 8 � 7 1 

4F49 : 1 8  2 0  
4 F4B � 7 £  

4F4C : 8 7  

4F 4D ; ::!�8 2B 

4 F4 F : 3A 22 4·0 

4F �·2 :  B 7  

4P:';3 � '.20 2 5  

4 F �i�i : 7 'J 

4 F 5 6 : FE OD 
4 F �·8 : ::?o :7:�0 

4 F 5 A : 2 A  2 0  4 0  

4F �· D �  1 1  .:.1 0 00 

4F60 ; 1 9  

4F 6 1. �  7 C 

4F62 � FE 40 

4F h4 : 20 1. 4 

4F66 : CD ··Ft uo 
4F [,r:; ; FE 0 1  

4F6B ; '?0 1 0  

L.D 

POP 
i ..: ;�. ·r 

F LASH PUE>H 

DEC 

LO 
AND 

t! H  
LD 

LD 
X OH 

I .D 

POP 

.; p 
NOF' 

I NC 

NOP 

.L NC 
NOF' 

''�IJP 
I NI'r LD 

LD 

L.D 

:X OR 

LD 

I NC 
LD 

1 .. 0  
I NC 

'i , J) 
I NC 

) , [1 
LD 

CD 
J'F' 

� U'T I L  

INIT LD 

LD 
LD 

J. D  
,JF' 

S CROLL FUSH 
LD 

I.. D 
A N D  

l ! }� 
LD 

,Jf� 
LD 

UF< 
�rR 

T . O 
OR 

,J };: 
LD 
f •Co  J l  
�rR 

L D  
LD 

(\ 1 )[1 
LD 

i �P 
JR 

r : ,t.I,LL 
CF' 
,J H 
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t iL 

HL 

HL 
1\ 1 H 
A 

N Z  t •'t::39 D  
HL t  ( 4 020 ) 

A t  < I  . .  ·IL ) 
[10 

O -IL ) t A 

HL 
(f it:3 

BC 

l3C 

l-IL t 42£ 9 

< 40 1 E )  t HL 

( 40 1 6 ) t HL 

CHANGE AA to CF T O  PREVE NT OVE R\"JRP " T I NG 

A OF I NI T . 

( HL J ,  A 

HL 
( HL ) ,  A 

< 4·0 A •4 ) t HL 

HL 
< I -lL ) t A 

HL 
( 4 0 F 9 ) t 1·-IJ... 

( 4 0 F B ) t � �L 
< 40FD ) t HL 

06CC 

4 
HL t 4F 3 F 
< ··1- 0 l £ ) t HL 

HL t 4 F AB 

·: ·1-0 .1 6 ) , HL 

06CC RET URN ·r o B AS I C  
Ai:.-
HL t 4FFF 
!'. ! C  
FE 
N Z , 4 F4B 

< HL > , C 

4 J  7 8  
A ,  < HL >  

A 
Z t 4F 7 A 

/) , ( 40'?2 ) 

A 

N Z , 4 F 7 A  

A t C 

0 0  
N Z t 4 F 7 A  

: H. ;  ( .::f.()'.20 )  

[1[ , 00 4 0  

HL · DE 
A t H 

40 

N Z t .:1 F 7 A  

c <H'? 
0 1  

Z t  ··1- F 7 D  
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4 F 6 IJ ;  FE �· B CP �iB 
4 F.�JF : ')8 0'71 . j Ji z I 4 F 7 .� 
4}  1 1  ; F E  1 F  CP i F  
4 F 7 ::3 : :��() F l  ,Jj� N Z t  4 :"-.':-J6 

�n � �; ;  en ( ; 9  0 1  CALL O l CCJ 

4 F 7 f.3 ;  F l  ! • fJ p A F  
4 F  ; <; ;  C9 HET 
4 F 7 ,� :  F l  : :·up A F  
4F / El ;  1. B oa .TR 4FB�i 
4 F 7 D :  : 3 E  OE t. [l p, , O E  
�H If : ::12 ;) ;:� 4 0  L D  ( 4022 ) I /� 
4182 : c ::3 i :C !) 6  ,J p 0 /) 1  ;C 
.:.lf f\ �· ; DD 6£ 0::.1 LWRCSE L D  L t  ( 1 X .. 1. ((7l ) 
4 F 8 f'· *  o n  6 6  0 4  i 0 (I l·i t ( I X +O•l > 
.:1 1 n n : IIA S'A 0 4  .TP r: ,  0 4 9 1� 

4 F :3 F : DD / E  r_; �5 f , [l l� p ( I X + 0 5 ) 
4 1  ( /  .1 :  B 7  O R  A 

4 F92 : :2 (:3  (J .i 1 {-1 U J\ 7 ,_ , 4 F '1 5  
41- 94 ; 7 7  LD < HL )  t A  
4 F9 5 : 7 9  L f)  A � c 

4 1  (/b : F"E .::;- o CP 20 
4 fC}' :] : (tA O b  0 5  ,J r:• C t  0 !:� 06 
•1 } 913 :  F E  L O  C P  c o  

4 F 9 D : : 1 0  (i (j  ' : :� I'·J C t 4 F A 7  
4F9F : F E  D O  CF' B O  
4F.� t : D 2  A 6  (lo::j. , ,.., 1.) 1 - NC t 04/>,6 
41 /\ 4 : C3 7 J l  04 .TP 0 4 7 [1  

4 F t, 7 : [I(J i X) : I I.JB c o  
4 f (\ 9 : 1 B  f 9  LJR 4 FA 4  
4 l.:-,t,B : } ::; RE PENf Pi J !3H I H. 
41 fi C :  CD 1 0  CALL 4FEO 
4 FA F :  ':2 .1 0 0  n::3 r .o 1·-IL , o ::3oo 

4 f l 1 2 : A 7  AND A 

4 F B :3 : :;::: a O ::i  ,Jji z ,  4 F BA 
-1 1 r: �; � ��:·� F F.  LD < 4FFE ) I A 
4F'B8 : 1. 8 '.2 .1  .J R 4 :.- DH 
-' H HA � :? 1 0 1  38 l.D l-I L t :iB O l  
4 F BD : :o 6  OF< ( I H. )  
•H H F � CB :? �� ElLA I.  
4 f'C (! : F :2  l:< ::: .J F• P ;  ··tF BD 
4 F  C :: l :  A 'l  AND (', 
4 F C 4 � 2l:3 v:. IJ fi Z 1  4 F D B  
4 F C6 � 2A F C  LD HL t ( 4FFC ) 
4 F C9 : '2 J3 I I EC : n. 
·=1 J C:A : 7 C  LD A t H  

4 F I ; O � A 7  (\ND .� 
<H C:C :  3E 00 LD 11 , 00 

4FCE : 2 0  O B  
! 1-1 1 ) i\ N Z t 4F CI I3  

•lF I.10 :  3 E: 0 3  LD A t  o:-3 

4 F D 2 : ' 3 2 FA I . [1 ( <'!- : FA > t A 

.:H JI �i : 2 1  AO 0 1  LD 1-·IL I (1 .1 AO 

4 FD C H :3A FE I...O A t  ( .::j.f F E >  

•1 F !J f: : ;��� F C  LD ( 4F F C ) t HL 
4 1- O E : f·: i : · up 1 1L 

-1 F nr : CCJ RET 
4 FEO : r l::' : . ... F LASH , ... , : ::;H l iL 
4 f E 1 : 2A F A  L D  H L , C 4 FFA ) 
4FE·=+ : ? B  : :EC : H.. 
4 F f.  5 �  7 C:: L D  A t H 

4 FEb : A 7  /' r·.JD A 

•H E 7 ; 2 0  OA J f� N Z , 4F F �l 
4FE9 : ',ZA :.20 4 0  1.0 l iL t ( 4020 ) 
.:.1J FC : 7 E  L. D A t  < HI... ) 
4 F E: D : E E  [!(I X OR D O  
4 F l F :  7 7  L D  < HL )  t A  

4 FFO : :.2 1 (H) n3 L :O HL t O �JOO 

4 r F :::l : ,..,,.,\ .!:: . .. ::. F A  LD < 4FFA ) I � l L 
4FF6 : E 1  : · :Jp I -l L  
�1 F l 7 :  c::l E3 o::l .TP 03E::t 

4FF'A : 00 NDF' 
4FI 13 : o :::J I NC E:C 
4 F F C : 0 0 j\j i ) F' 
4 F F I 1 : o::l I NC J:IC 

4F F E : 0 0  ''lOP 
4FFF : 00 NOP 
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***** NEXT MONTH 1 S  ISSUE ***** 

Next month 1 s issue wi 11 contain at 1 east the fo 11 owing programs p 1 us the usua 1 features and 
artic l es .  

** ROVING TARGETS LI /4K ** 

Another educational program that teaches 
young chil dren equival ence in fractions 
by combining l earning with a game . Whil e 
they p l ay, they l earn . 

** SEMAPHORE LI I /4K ** 

This program is a fun way for boy scouts 
or anybody e l se for that matter, to l earn 
the semaphore system of signa l l ing with 
hand f l ags . 

** THREE BILLY GOATS GRUFF LI I/l 6K ** 

This program is just the thing to keep 
the kids quiet for a whi l e - a story compl ete 
with pictures of the wel l -known chil dren 1 s  
tal e .  Watch out for the TROLL ! ! !  
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** SOLI TAIRE LI I /l 6K ** 

This o l d favourite at l ast comes to your 
1 80 compl ete with graphics . There is onl y 
one thing wrong with p l aying sol itaire 
on your computer - you can 1 t  cheat ! ! !  

** MOVIE m/1 ** 

This machine l anguage program adds two 
more commands to the BASIC interpreter 
which are useful in animated displ ays as 
the commands l et you move part or a l l of 
the screen displ ay l eft or right, with 
or without wrap around, at machine l anguage 
speed . 
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***** CASSETTE EDITION INDEX ***** 

The cassette edi ti on of MICR0-80 contai ns all the software li sted each month, on cassette. 
A 11 cassette subscri bers need do i s  CLOAD and RUN the programs. Leve 1 I I programs are recorded 
on si de 1 of the cassette. Level I programs are recorded on si de 2. Level I programs are not 
compati ble wi th the System 80. All programs are recorded twi ce i n  successi on. Note, System 
80 computers have had di fferent tape-counters fi tted at di fferent ti mes. The approxi mate start 
posi ti ons shown are correct for the very early System 80 w i thout the volume control or level 
meter. They are probably i ncorrect for 1 ater machi nes. The rates for a cassette subscr i pti on 
are pri nted on the i nsi de front cover of each i ssue of the magazi ne. 

SIDE ONE 

BINARY CONVERTER 
II 

LINEAR REGRESSION 

BIG LETTERS 

UTIL 
II 

UTIL 2 
II 

UTIL 3 
II 

UTIL 4 
II 

COSMIC WARS 
II 

SIDE TWO 

BIRTHDAY 
II 

GUZINTA 
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c: ..., ro 

m 
X :::' 
m 
::l 
Q. 
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APPROX. START POSITION 
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A SPECIAL OFFER ! 
TO 

SU BSC RI B E RS O F  

F O R  TH E F I R ST T I ME I N  A U ST RA L I A !  

G EN U I N E  TAN DY TRS-8 0 M I C RO-COM PU TE RS ,  

H A R DWA R E  AN D S O FTW A RE A T  

GREAT DISCOUNT PRICES ! ! ! 
H OW TO ORDER -

1 .  S E L E CT I TEMS F ROM 1 98 0  TA N DY C A TA LOG U E  

2 .  D ED U CT 1 0% F ROM A D V E RTI SED P R I C E S  

3 .  POST U S  Y O U R  O R D E R  STAT I N G  D ESC R I PT I ON 

CAT. N o  A N D A CH EQU E O R  MON EY O R D E R .  

W E  W I L L -

1 .  ATTEN D TO Y O U R  O R D E R  W I TH I N  7 DAY S 

2 .  SU P P LY GOODS S E L E C T E D  F R E I G H T  F R E E  ! 
3 .  S EN D  A D VE RT I S I N G  R E G U LA R LY TO K E E P 

Y OU I N FORMED O F  CU R R E N T  S PE C I A LS ! 
* subject to avai labi l i ty 

TANP.Y 
D EALER 

_/' -o 
to CON QU EST E LECTRON I CS Pty . Ltd. 
212 Katoomba St. KA TOOMBA 2780 
Pl ease su pply -
QTY . CAT _N O DESC. ADV. PRICE 

SU B  TOTAL - ---
LESS 1 0'/o  ---

F I N D  CHEQU E FOR TOTAL 

SEN D FREI GH T  FREE T O  

NAME . . . 
ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. P/ Code . . . . . . . . . . . . . . . .  . . 

� 
toPIOUEfT ELEtTRDNitf PTY . LTD . 

21 2 KATOOM BA ST KA TOOM BA N .S .W .  2780 PH ON E ( 047) 82 2491 



by Edwin Paay 

Pu bl ished by M I CR0-80 PRODUCTS 

Written by Eddy Paay, the L EVEL I I  R 0 M R E F E R E N C E  MAN UAL is t h e  most 
com plete exp l anat ion of the Level I I  BAS I C i n terp reter ever p u b l i s hed . 

Part 1 l i sts a l l  the useful and usable R 0 M rout i n es, descri bes th e i r functions 
e x p l a i n s  how to use them i n  y o u r  own machine lang uage programs and notes the 
effect of each o n  the various Z 80 registers. 

Part 1 also deta i l s  the contents of system R A M  and sh ows you how to i n tercept 
BA S I C  routi nes as they pass t h ro u g h  system R A M . With t h i s  k n owledge , you can 
add your own comma nds to BA S I C , for i n stance, o r  posit ion BAS I C  programs i n  
h i g h  memo ry-t he o n l y  rest r ict ion i s  y o u r  own i m a g i nat ion ! 

Part 2 g i ves deta i l ed expla nations of the processes used for ari th m eti cal 
calculat io ns , logic al  operati ons,  data movements , etc . It al so descri bes the various 
formats used for BAS I C , SYSTEM and E D I TO R/ AS S E M B L E R  tapes. Each sect i o n  
i s  i l l u strated by sample prog ram s which show you how you can use the R 0 M 
rou t i n es to speed u p  your mach i ne lang uage progra ms and red u ce the a r n o u n t  of 
code you need to w rite. 

The LEVEL I I  R 0 M R E F E R E N C E  M A N U A L  is i ntended to be used by machine 
l an g u a g e  prog ramm ers . I t assu m es a bas ic u n derst a n d i n g  of  the Z 80 i nstructio n  
set and some experience of . Assem b l y  Lang uage p rogra m m i n g . But BA S I C  
progra m mers too w i l l  benefit from read i n g  it .  They w i l l  g a i n  a much better ins ight  
i n to the f u ncti o n i n g  of the i nterpreter which should h e l p  them to write faster, more 
concise BASIC prog rams. 
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