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r*** SPECIAL OFFER TO NEW READERS AND READERS RENEWI�G THEIR SUBSCRIPTION*** I *** SOFTWARE LIBRARY, VALUED AT OVER $100- FREE!!!*** 

MICR0-80 has developed a new Library of Software consisting of 7 programs and a comprehensive user manual. The 
Software Library, on cassette, will be sent FREE to every new subscriber and to every subscriber who renews his sub
scription for another 12 months. Disk subscribers will receive their Software Library on a diskette. The new Software 
Library contains the following Level 11/Disk Programs. All programs will also operate on the Model III. 
Level I in Level II Poker 
Convert your Level II TRS-80 or System 80 to operate as Play poker against your computer, complete-with realistic 

-a Level I machine. Opens a whole new library of software graphics. 
for your use. 

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

Z80 MON 
A low memory, machine language monitor which enables 
you to set break points, edit memor.y, punch system 
tapes, etc ... 

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

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

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

On beha 1 f of a 11 the staff here at MICRO -80, may I wish you a 11 the best in the coming year. 
I feel a little nervous embarking on this, my maiden editorial, and a little worried that some 
of you may not think me too bright considering that my decision to accept this position at this 
point in time was voluntary. But, I assure you that the discrepancy between the calendar and 
cover month has reached a maximum and that one of my main objectives is to remove this discrepancy 
a 1 together. This wi 11 , naturally enough, take some time to accomp 1 ish and I hope that you wi 11 
afford me the same degree of patience you have my predecessor, (if not more, si nee by comparison 
I am but a novice! ). 

Perhaps I should begin by telling you a little about myself and how I acquired my interest in 
computing. A long time ago, or so it seems now, when I was still in high school, I became very 
interested in e 1 ectroni cs and spent the next few years trying to make the perfect hi -fi amp 1 i fi er. 
Most of my attempts (usually designs from various electronic magazines) died horrible deaths 
at the moment of powering them up and I eventually bought one. Neverthe 1 ess, this fascination 
with electronics sustained me until I came across logic circuits in third year Physics at University. 
At the same time I had my first taste of computing in Applied Maths but never had the faintest 
suspicions that the two were closely connected (computers and logic circuits). My greatest 
achievement was the perfection of a program, written in FORTRAN, to produce a calendar. Elsewhere 
in this issue, my latest attempt appears - yet another milestone, as it is the first of my programs 
to ever be published! I seem to recall expending a great deal more effort the first time. 

As Ian mentioned last month, I was, until recently, a high school teacher, in the areas of mathe
matics and science. When the Education Department took an interest in computers and purchased 
Apple microcomputers available for use in schools, my interest in computing was rekindled. 
The techno 1 ogi ca 1 revo 1 uti on in the e 1 ectroni cs industry was we 11 under way and the price of 
the persona 1 computer had fa 11 en to the point where it was within my reach (Yes, I had thought 
of making the perfect computer but my past experiences quashed that idea pretty quickly). It 
was some time before I became proficient in BASIC and sti 11 more time before I could cope with 
assembly 1 anguage, but shortly thereafter, I decided to buy a computer. For fi nanci a 1 reasons, 
I bought a System 80 with Leve 1 II BASIC and 16K of memory, despite the fact that the Z80 was 
a different processor. Transferring from the 6502 to the Z80 proved to be less difficult than 
I had imagined and it was not long before I had achieved the same level of proficiency with 
the System 80. 

Why did I buy a computer? Well, to be perfectly honest, for the thri 11 of the arcade games 
- I figured that at 20¢ a time, it would eventually pay for itself! But after a while the novelty 
wore off and I became more interested in the computer i tse 1 f, in how it worked and how it did 
what it did. I soon found that l6k of memory was not enough and began to hate my cassette, 
so I bought an expansion interface and a couple of disk drives from Dick Smith• s. Needless 
to say, as these had only just been re 1 eased, my system had teething troub 1 es for a 1 ong time. 
When you add to that my disappointment in the DOS (OS-80} and the general lack of support software, 
I began to seriously doubt the wisdom of making such a 1 arge investment in expanding my ori gina 1 
system. Then I had what I consider • a  lucky break• - I came across MICR0-80, right here, in 
my own state, no less! 

I suppose there is no need to te 11 you the rest of the story but I found friendly he 1 p, assistance 
and much of the support that I was 1 ooki ng for e 1 sewhere. I began to subscribe to the magazine 
and to learn much more a b out my comp_uter,and in less time, than I would have done alone. My thirst 
for knowledge and understanding drove me further to the point where I undertook studies in Computing 
Science. At the same time, my association with Ian and this organisation grew to the stage 
where I am now in the position where I can offer to be of help to you through the pages of this 
magazine. 

Lest he feel slighted in any way, I think it essential to acknowledge the tremendous effort 
that Ian has made. He has conceived the idea and worked hard to make it a success. The combination 
of his efforts and yours, the subscribers who provide most of the material and valuable input, 
have made this enterprise so successfu 1 that he has been very hard pressed to find the necessary 
time to devote to the magazine. Many thanks to you, I an, for the work you have done - I sha 11 
endeavour to meet this challenge. 

- 0000000000 -

***** NOTICE TO MAIL-ORDER CUSTOMERS ***** 

Very occasionally, some people send cash through the post. We would strongly 
advise against this procedure, and make it c 1 ear that we wi 11 not accept 
any responsibility for any money sent as cash. For your own protection, 
use Postal Notes, Money Orders, etc. but never send cash. 

- 0000000000 -



VOLUME 3 NO. 8 (JULY, 1982) MICR0-80 PAGE 3 

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

This month I am going to ta 1 k about INPUT /OUTPUT again as there are a number of deve 1 opments 
in this field in this country at this time. We are still promised the Mini-Disk, and the Micro
Disk but except for a few prototype units which are doing the rounds I have not seen any sign 
of a commercially available item. However the cost of the standard Disc drives is falling all 
the time, so perhaps the manufacturers are expecting the cheaper smaller units soon. Even before 
these units have arrived the next step is arriving . - a 1 hard disk 1 ,  or rather a programmab 1 e 
memory unit which is cheap enough to all ow it to be used to store programmes for practically 
instant recall. This is now becoming available in two forms, preprogrammed and self-programmable. 
The potential size of the storage avai 1 able is very great indeed and as the first cost of memory 
devices continues to fall this sort of storage becomes attractive. I hope to test one of these 
devices in the next month or two and will of course report to you on the results. 

S t i 11 on the subject of input/ output many of our o 1 der readers wi 11 remember my reports of the 
1200 baud conversion program supplied by the UK software house Kansas. It worked very we 11 
on the TRS-80, but was never successful on the GENIE/SYSTEM 80. Kansas have now produced a 
different program which does work on the GENIE, at least it works on mine. It is simple to 
use and produces tapes of both machine 1 anguage and BASIC programmes which load at double speed. 
A good buy to load those long programmes. 

- 0000000000 -

***** INPUT/OUTPUT ***** 

From: Mr. C. Stobert - Wellington, N. Z. 

MY hobby level of computer activity has been satisfied with BASIC, though perhaps a couple 
of games may be better if they moved a little faster. Three BASIC programmes in 11TRS80-
Programs .. {Cat No. 62-2064) from Tandy produce hypnotic graphics displays using strings 
PRINTed. Consequently, I have been curious of the display of 11Graphix11 since it was published 
in Issue 7 of Micro-80, but not sufficiently so to delve into assemblers etc. I recently 
compromised with the attached so 1 uti on. It may not get top marks for ori gina 1 i ty, but may 
be of interest to other readers in a simi 1 ar situation. l6K Memory is reserved from 28671. 
I retained operation from 7000H. 

BASIC 1 oadi ng of memory does not take too 1 ong, but 1 i ne 140 lets you see something is happening. 
count to 784. 

Data lines were entered using two people, one reading, one typing, then checking back before 
entering. There are 49 1 i nes of data entering 16 bytes per 1 i ne, but it did not prove too 
tedious, and the result was worth the effort. We took two dumps before running, and surprise! 
surprise! It worked first time. 

10 CLS: POKE16553,255 
20 DEFINTL,R,D,P,N: DEFSTRA,B,S 
30 PR I NT@2�)2' II GRAPH I X - M I CR0-80 - JULy 1 98€, II 

40 PRINT@452, "PLEASE BE PATIENT WHILE I" 
50 PRINT@520, "GET t1Y DATA INTO PLACE . . • •  " 
60 P=28672: N=1 
70 READS: IFS="END"GOT0160 
80 A=LEFT$<S,11: B=RIGHT$<S,1 > 
90 L=ASC<A > : R=ASC (B) 
100 IFL>57THENL=L-7 
110 IFR>57THENR=R-7 
120 L=L-48: R=R-48 
130 D=16*L+R: POKEP,D 
140 PRINT@896,"POKE NO. " ;N 
1 50 P=P+1: N=N+l: GOT070 
160 POKE16526,0: POKE16527,112: CLS: X=USR (0) 
170 DATAF3,21,0F,72,CD,4D,71,CD,A3,71,21,4D,72,CD,4D,71 
180 � (CONTINUE DATA LINES -- NOTE NO SPACE AFTER "DATA" OR BETWEEN 
640 COMMAS AND DATA BYTES> 
650 DATA41,40,40,40,40,40,40,40,40,40,40,40,40,40,40,40 
660 DATAEND 

(Thank you for this contribution, Mr. Stobert. The technique you use for POKEing machine language 
programs into memory is an interesting one and is certainly superior to the more common method 
of converting the machine code to Decimal manually and then entering it into the DATA statements. 
By converting HEXadecimal code in your BASIC Program, you save a considerable amount of work 
and, if the data statements are 1 aid out in 1 i nes of 16 bytes per 1 i ne, it is easy to check 
against a Hex dump. It is only recently that we have seen this technique used and you are to 
be congratulated in being amongst the first to develop it - Ed.) 
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From: R. Edwards - Ivanhoe, Vic. 
To: M. Bauk - Kalamunda, W. A. 

MICR0-80 PAGE 4 

In response to your 1 etter in June ' 82 MICR0-80, where you requested help to the 110ther Venture .. 
entitled .. Excape from Tramm ... 

The first 1 ocati on is quite tricky and took me some hours to get past, so you • re not entirely 
alone (I also believed it to be faulty). Nothing can be done on the ship - so enjoy the crash 
landing. Upon landing the command LOOK SHIP will reveal a 11nylon rope .. which requires GET NYLON 
ROPE to pick it up. Moving south with S you wi 11 come to a c 1 iff. The command LOOK CLIFF 
will detect a bush growing on the cliff, although this last command is not necessary. Then 
type ROPE BUSH (another tricky part) and CLIMB ROPE to reach the top of the cliff. 

From here you are on your own, hope you ha�e fun figuring out the rest of the 11Venture ... 

(I think Mr. Bauk will· be eternally grateful for your assistance, Mr. Edwards - Ed. ) 

From: J. Wragg - Page, A. C. T. 

Recently I had a small mishap with several tapes - all of the data just disappeared. The tapes 
were stored in a desk drawer in cassette boxes, but not a 11 of the tapes were affected { i . e. 
some tapes_ remained intact whi 1 e others were camp 1 ete ly wiped). Can you offer any c 1 ues as 
to what may have caused this to happen? 

{Recorded information on cassette tapes, or any magnetic media for that matter, wi 11 be damaged 
or erased by exposure to strong magnetic fields, which could have occurred by operating a television 
set or some app 1 i ance with an e 1 ectri c motor or transformer on the desk near the tapes. These 
types of app 1 i ances can generate strong magnetic fie 1 ds. Eddy suggests that some of the cassettes 
may have been shielded from damage by the others, but the incident does seem mysterious. It 
wou 1 d be wise to be carefu 1 in this respect in the future and store recorded magnetic media 
away from sources of heat and magnetic fields. - Ed). 

From: J. Finlayson - Bluewater, Qld. 

In your journal I notice fairly frequent references to difficulties with tape loading with the 
System 80. I have one of the early models and I have found no difficulties with loading either 
BASIC or System tapes provided that I clean and demagnetise the tapehead frequently. A .:number 
of my acquaintances with later models have also found this a certain cure for any difficulties 
but I cannot say the same thing for TRS-80 owners. A problem I have found with saving on computer 
grade tapes has been fai 1 ure after re-using several times, this has apparently been due to in
comp l ete erasure by the bui 1 tin deck and is easily overcome by erasing on a high quality tape 
deck if one is available. 

(I must agree with Mr. Finlayson • s comments, as I have found the same is true on my early model 
System 80. Although I • ve never demagneti sed the heads, I understand that a strongly magnetised 
head can erase a tape while playing it! The motto - for reliable cassette operation, the mechanism 
needs to be clean and use good quality tapes - Ed. ) 

From: Mr. G. Bull - Balhannah, S. A. 

Recently I bought an expansion interface and disk drives for my System 80. A copy of DOS PLUS 
was inc 1 uded with the purchase of the first drive from MICRO -80, but I have had problems copying 
my BASIC programs from cassette to disk. They CLOAD in Level 2 VJithout any errors, but I can ' t  
get them to CLOAD correctly from DISK BASIC. 

{DOS PLUS, NEWDOS and other DOS • s more sop hi sti cated than TRSDOS make the assumption that the 
user is already familiar with the Tandy version of DOS and DISK BASIC and therefore neglect 
to mention or emphasize the need to di sab 1 e the interrupts during cassette I/0. A 11 DOS • s use 
the 25mS interrupt to update the software rea 1-t i me c 1 ock and perform other background tasks 
and, as the ROM routines that read and write data to cassette have critical timing loops, it 
is essential that interrupts be disabled during cassette I/0. If they are not disabled, information 
coming in during reading will be lost and CSAVEd information will be overwritten with the interrupt 
pulses. To disable interrupts under DISK BASIC, type: 

CMD 11T11 (for TAPE?) 
and to enable them, type: 

CMD 11R 11 {for RESTART?) 

This must be done for both reading and writing to cassette while in DISK BASIC. Note that returning 
to DOS or re-booting the system enables the interrupts, irrespective of whether or not CMD 11R .. 
has been entered. -- �d.) 
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From: Mr.L. Montero - Bellambi, N. S. W. 

I have bought a System 80 Blue Label and have been using it for quite a while with no problems. 

I CLOADed the program "SOUND EFFECTS REVISITED", published in Issue 22, September, 1981, page 
29. My prob 1 em is that the program turns on the i nterna 1 cassette port instead of the i nterna 1 
speaker. Everything else seems to be working perfectly. I believe the problem is in the data 
in line 190 but I do not know what to do. Can you please help me? 

(You are correct in suspecting the data in line 190. A number of people have contacted us concern
ing this problem - using the internal speaker on the Blue Label. One user, after much experiment
; ng, informed us that the way to cure the prob 1 em is not to set bit 2 of port 255 (0FFH) high. 
Inquiries to Dick Smith• s yielded the same information wirn-an explanation. 

In order to make the System 80 more compati b 1 e with the Tandy, so that it caul d use existing 
Tandy software that has sound without any patches, the Blue Labe 1 requires that bit 2 of port 
255 be set 1 ow to enab 1 e the internal speaker. What this means is that there now exists an 
i ncompati bi 1 icy between the Blue Label: ai;d earlier System 80 • s in this respect. 

Line 190, as originally published is shown as: 

190 DATA205,127,10,229,221,225,221,78,0,121,183,200,221,70,1,62, 
5,211,255,16,254,221,70,1,62,6,211,255,16,254,13,32,235,221,35,2 
2,1,35,1,255,255,33,48,0,9,56,253,24,214 

To enable sound on the Blue Label change it to: 

190 DATA205,127,10,229,221,225,221,78,0,121,183,200,221,70,1,62, 
1,211,255,16,254,221,70,1,62,2,211,255,16,254,13,32,235,221,35,2 

2,1,35,1,255,255,33,48,0,9,56,253,24,214 

Note that the only changes occur in the second 1 i ne where a 5 becomes a 1 and a 6 becomes a 
2. This will set bit 2 low and should fix the problem according to the above advice. 

Unfortunately, Mr. Montero, your 1 etter ami tted to include your full address and I am unable 
to reply in writing. I hope this reply will suffice. - Ed. ) 

From: Mr. S. Goodhead - London, England. 

I have just spent a major portion of my Christmas Holiday trying to type in a program from MICR0-
80 No 6 Vol 3 (May 82) SKYDIVER. 

I was not surprised when after hours of typing and editing out errors it did not work. It is 
a normal occurrence for me ; however this time it destroyed itself - "UL ERROR 810". An attempt 
to LIST gave what I think you call garbage. LIST 10 = 10: +- Line 20 gives TT=26810 TA = 26869 
& M = 26820. 

It seems any attempt to poke a value into this area creates havoc. 

I have tried under LDOS, NEWDOS, and also under BASIC 2 (without disk) Poking the USR (0) Address 
it sti 11 corrupted the short program - the va 1 ues were now 17129, 17188, 17139. 

I am wondering if there is something wrong with my computer, I would appreciate your observations. 
I a 1 so suspect that data statements may contain errors. Has any other reader had troub 1 e or 
am I the only one? I have TRS-80 Mod l Lev II. Lowe electronic interface to Genie +32K expansion 
unit, 2 disk EPSON MX 80. It is unstable - disk unit starts up for no reason and everything 
locks up - I think cable connections are unreliable. 

(Your 1 ast statement suggests very strongly that there is indeed something very wrong with your 
computer. The undefined Line error tends to make me suspect that the memory, or some parts 
of it, are defective. When a situation such as this arises it is virtually impossible to debug 
any programs in the machine - I once had a similar problem with a defective 16K block of memory 
in my machine. Very short, simple machine language programs would work for a moment and then 
fill the screen with junk, turn on the disk drives and I would have to reset the machine. It 
was only by accident that I suspected a hardware fault, when after altering memory contents 
from a monitor, I found that they had changed after ex ami ni ng them a few moments 1 ater, without 
ever running the program! 

Although line 10 lists as garbage, this is, in fact, correct, but the garbage should start just 
after the REM, not where you have indicated. The reason for this is that the first part of 
the program finds where in memory the BASIC program starts and positions to the memory location 
immediately after the REM token. The machine 1 anguage routine is then POKEd into the memory 
taken up by the tit 1 e and exp 1 ai ns why the warning regarding this 1 i ne was necessary in the 
text accompanying the program. If you refer to the reply to Mr. Montero• s letter you will notice 
that the DATA lines are the same, and there are no errors here. 
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�Jhat I wou 1 d suggest is that you 1 oad the program into memory but do not run it. Examine 1 i ne 
810 after a short time (say, 10-20 seconds) and if the line lists differently then you most 
probably are having trouble with the memory itself. -Ed). 

- 0000000000 -

***** MICRO-BUGS ***** 

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

***** Addendum to Mr. Coleman ' s  SAVING AND LOADING M/L PROGRAMS ON ESF WAFER ***** 

One very important point that was missing from my original article on SAVING AND LOADING M/L 
PROGRAMS ON ESF WAFER was how to save the utilities SAVER and LOADER onto wafer themse 1 ves! 
Hopefully these few paragraphs wi 11 c1 arify everything. 

First, you will need to enter the machine language utilities into memory. There are a number 
of methods of doing this - most of them have been exp 1 ai ned in this magazine before. Probably 
the quickest and easi st method v.tou 1 d be to use any monitor (such as BMON or the ESF monitor) 
to load the bytes directly into memory. Neither uti 1 i ty is 1 engthy so this shoul dn • t take too 
1 ong. Start off with SAVER and 1 oad the bytes shown in the second co 1 umn of the 1 i sting into 
the 1 ocati ons shown in the first column. Do the same thing with LOADER, then exit the monitor 
and return to BASIC. 

No�tJ get out the wafer that you want these two uti 1 i ties to reside on and put it into the drive. 
It doesn ' t  matter which one you save first, so now save them using these parameters: 

@SAVEX,l6450,31,693 and 
@SAVEX,16500,12,693 

The reason for having an auto-start address of 693 is that this is the entry-point for the SYSTEM 
command. 

Here is a 1 i st of some parameters that I have discovered so far (why don • t you write in with 
some other$): 

PROGRAM START LENGTH ENTRY 

Adventure #3 17152 15616 17232 

Air Traffic Controller 17152 2618 17152 

Asylum * 17139 15620 17326 

Back-40 (Advent. Inter.) 17408 6145 17408 

B�10N 29248 3263 31641 

Disassembler (Instant Soft.) 28672 3012 28672 

Edtasm-Plus (Microsoft) 17280 12035 17280 

Eliza (Tandy) 20480 10241 20480 

Penetrator 17408 15360 17408 

Penetrator Editor 17408 15360 17409 

S.Key 17216 1298 17216 

Invaders (Tandy) 17174 3245 17717 

Starfi ghter 17116 15652 17116 

Starfighter Trainer 17116 15652 17116 

Zbug stand alone 17280 6070 17280 

* Note that these are the correct parameters for ASYLUM: last month ' s  were incorrect. 

LOTTO PREDICTOR - Issue 10, Sept. ' 80 (pp. 29-32). 

This program has two errors and some potential dangers that need clarification. 

(a) The copy of this program as supp 1 i ed on cassette has sever a 1 contro 1 characters between 
the OPEN statement and the comment in 1 i ne 690 that 1 i st as spaces. These produce a SYNTAX 
ERROR during the exe_cuti on of 1 i ne 690 and the ON ERROR trap sends the program to 1 i ne 790, 
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resulting in an endless loop. Re-type line 690 as it appears in the magazine listing to remove 
these characters. 

690 OPEN 11011, l , 11LOTTO/TXT 11: • FOR CASSETTE USE CHANGE TO 690 INPUT 11READY CASSETTE 11 ; D$ 

{b) The program should be terminated in line 780 and not allowed to proceed to line 790. Change 
line 780 to: 

780 PRINT 11RUN ENDED 11: CLOSE:END 

With these changes the program will function as described in the accompanying text. However, 
during the investigation of this program, a number of interesting observations were made about 
the ON ERROR GOTO/RESUME statements. 

{ 1 ) The ERROR GOTO statement establishes an error trap and any subsequent errors that 
occur during program execution {or after! ) will be processed by the program line 
referenced. The fact that an error at BASIC 11READY 11 prompt causes resumed exec uti on 
of the program in the error handler can be disatrous! 

{2) An error trap can be reset using the statement ON ERROR GOTO 0. 

***** WARNING - JOYSTICKS AND INPUT/OUTPUT PORTS FOR YOUR •so ***** 

There is no actual bug in this hardware project but there is a potential source of trouble for 
the unwary. Mr. Tilley, from Victoria, had assembled the interface and connected it to his 
Mode 1 I only to find the system 1 ocked at power up. He made every effort to try and determine 
the cause himself, but to no avail, so he contacted us for help. I couldn ' t  image what the 
troub 1 e could be either and, in turn, contacted A 11 an Dent, the author. He informed me that 
the Tandy edge connector on the f�odel I has non-standard numbering in that the o.dd-numbered 
pins a�e on the top anc

C 
not the bottom. Although there should be no problems if you follow 

the·-TnstY'Tictioris in the article, Mr. Tilley soldered the other end of the rainbow cable to an 
IC plug. In this case, you must be very careful indeed, because the leftmost strand of the 
cab 1 e wi 11 be connected to pin 2 on the edge and not pin 1 ! Mr. Ti 11 ey found that after rectifying 
this, {and the rest of the wiring on the IC plug} the interface functioned as intended. 

- 0000000000 -

***** SOFTWARE REVIEW - TANDY ' S  VERSAFILE - by J. Dowdall ***** 

In my occupation as a software consultant, have occasion to evaluate many ' off-the-shelf ' 
programs and packages for clients. Once in a while, I find one which becomes a useful tool 
in my business VERSAFILE is one of these. 

My client • s requirement was for an easy-to-use Data Base which waul d enable him to store and 
retrieve brief details on formulae used in his Plastics manufacturing. Formulae were to be 
stored by product category, and data entry and retrieval had to be simple enough that relatively 
untrained operators could learn to handle it in a few minutes. 

As it turned out, even I can be lucky! The first program I 1 ooked at was Versafi l e. At first 
it seemed too simp 1 e, and I went on to 1 ook at some more. After two or three others, though, 
I was back to look again. 

The Conunand 1 anguage is straight English - Versafi 1 e figures out what you mean. Data entry 
and retrieval are done the same way - by forming statements or questions. Close your statements 
with a period, and the statement i� stored in a ' keyword file ' .  Close with a ' ? ' ,  and the program 
searches the appropriate keyword fi 1 e for entries which match, and di sp 1 ays or prints them. 
The program has a total of only seven • conunands • , a 11 of which are one or two letters or symbo 1 s 
which fit neatly into an ' almost English ' syntax. 

Records can be of random lengths from one to 240 bytes and no prior formatting is needed - although 
the output is in the form of lines {no formatted screen). This could be a disadvantage, especially 
if your records are near maximum length, as words get chopped off as the line wraps around the 
screen. Another disadvantage is that the records aren • t numbered on the di sp 1 ay or in print
outs. Considering the price of this program, however, these are minor annoyances. 

The manual is supplied in a gold-leaf on brown vinyl ring-binder, with the disk in a plastic 
pocket at the front. Eighteen pages {about one third of them blank) with sample runs and pictu res 
of the video are sufficient to get you up and away in less than twenty minutes. 

Versatile is written in BASIC, and the manual gives a few hints on changes you can make to tailor 
the' program to your own needs. One change not mentioned is a 1 teri ng the number of keyword files 
to be used. As supplied, eight keyword files are used. My client needed twenty, and the changes 
turned out to be quite simple. 
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To increase the number of keywords, only six lines need be EDITed. these are: 

Line 1000 change the 8 to 20 
Line 1200 change the 45 to 57 
Line 1670 change the 8 to 20 
Line 2000 change the 8 to 20 
Line 6025 change the 8 to 20 
Line 10000 add an extra 12 keywords (DATA items) 

PAGE 8 

and that ' s  the lot! With more keyword files, Versafile ' s  searches are faster (except global) 
and you can store items under relevant headings. There is only one other change I would recommend: 
after you have entered two or three hundred 1 i nes, print out the entire set of fi 1 es with P 
*? and count the number of ent r_ies under each keyword. Then EDIT 1 i ne 10000 again and change 
the order of the keywords in it to reflect the frequency of use. This gives you another boost 
of speed - not much, but enough to notice o� long searches. 

Since obtaining Versafile, I ' ve finally found a way to store magazine article references, and 
retrieve them in a few minutes without having to leaf through the whole collection for the reviews 
I need. And a way to list all of my clients along with phone numbers, computer systems, programs 
used, and possible future requirements. 

My rating for Versafile is: EXCELLENT *** 

- 0000000000 -

***** THE THEORY AND TECHNIQUES OF SORTING - PART 6 - by B. Simson ***** 

In the first article of this series, a simp 1 e method of sorting using exchange techniques was 
sho'lm, which is the "Bubb 1 e Sort". Although it is one of the simp 1 est a 1 gorithms around for 
handling more than 2 or 3 values, it is not one of the most efficient, far from it. This is 
easily verified by performing a test on a fixed 1 i st of numbers and comparing the time taken 
to execute with some of the other algorithms shown in later articles. However, don ' t  write 
off techniques of sorting by exchange as being too inefficient yet, without examining at least 
one other exchange technique. 

PARTITION-EXCHANGE SORT (QUICKSORT) 

This sorting a 1 gori thm is a much more efficient method of exchange sorting than "Bubb 1 e", as 
its alias imples, "Quick"! Its use of specialized data structures is not as extensive as the 
1 i st insertion sort or the tree sort. It just uses a stack as an auxi 1 i ary structure to the 
main array ho 1 ding the data. The a 1 gori thm is defined in figure 1 . It involves p 1 acing a par
ticular item in its final position in the list. In so doing all items which precede this item 
are equal to or smaller in value, and all items that follow it are equal to or greater than 
this item in value. This process splits or partitions a list into two sublists, with the item 
between the sublists placed in the correct and final position in the list, hence the name "Partition 
-Exchange" - a process of parti ti oni ng a 1 i st and exchanging i terns. The key to understanding 
this algorithm is that the same process as was app 1 i ed to the 1 i st before it was partitioned 
is app 1 i ed to each sub list, and that • s all . This will eventually place a 11 i terns in the correct 
position in the 1 i st as more sub 1 i sts are created by part i ti oni ng sub 1 i sts, with a correctly 
positioned item between the sublists. This algorithm can also be implemented recursively, as 
can be seen by its definition, but the approach in figure 1 is by iterative means. The stack, 
provided implicitly by recursion, is used in the iterative approach to store the bounds (positions 
of first and last item) of the sublists as they are created. 

THE ALGORITHM IN DETAIL 

The process starts by pushing the 1 ower and upper bounds of the current sub 1 i st on the stack. 
Then, as the flowchart shows, this list is partitioned until the stack is empty. The partition 
module first gets the bounds of the sub 1 i st to be partitioned from the stack. On the first 
time that this module is executed, the sub 1 i st bounds popped from the stack are the bounds of 
the entire list, as pushed in the initialization phase, but as far as the partition module is 
concerned, it is just another sublist to be partitioned. The sublist bounds are used to initialize 
two indices into the 1 i st. Items are then compared using these two indices, which wi 11 i ni ti ally 
point to the first and 1 ast i tern in the sub 1 i st. During the comparison phase, the indices are 
brought c 1 oser together by either incrementing the 1 ower index, or decrementing the higher index, 
depending on which one was changed 1 ast. The decision on whether to increment the 1 ower or 
decrement the upper depends on the status of a toggle flag. If it is off, the lower index is 
incremented, othen'llise the upper index is decremented. The toggle flag is only toggled when 
an i tern exchange is necessary, that is, when i tern pointed to by 1 ower index is greater than 
i tern pointed to by upper index. The comparis on phase is comp 1 ete when the 1 ower and upper 
indices point to the same item, being the item placed in the correct position in the final list. 
It a 1 so now separates two sub 1 i sts. The 1 arger sub 1 i st bounds are stacked, and the process 
repeated on the sma 11 er sub list. Stacking the 1 arger sub 1 i st ensures mini mum stack growth. 
The partition module in the fl owchar·t shows that the 1 arger subl i st is processed first, then 
the sma 11 er, but si nee the sma 11 er sub 1 i st bounds are stacked 1 ast, they are a 1 so popped first 
for processing in the- partition phase when it is repeated. 



PUSH LOWER 
& UPPER ON 
STACK 

1 (a) 

PARTITION 

Figure l. Partition-exchange 
sort algorithm 
(Quicksort) 

LOWER, UPPER are bounds of the 
list being sorted. 

(a) Main Routine 
(b) Partition Routine 
(c) Compare Routine 
(d) Process Left Routine 
(e) Process Right Routine 

PROCESS 
RIGHT 
SUBLIST 

PROCESS 
LEFT 
SUBLIST 

POP LOWER, 
UPPER 

MOVE LOWER, 
UPPER TO 
I,J 

SET FLAG 

PROCESS 
LEFT 
SUBLIST 

PROCESS 
RIGHT 
SUBLIS 

l (b) 

RESET 
FLAG 

EXCHANGE 
LIST (I) I 
LIST(J) 

l (c) 

DECR J 

SET 
FLAG 

F 

INCR I 

< 
0 
r
c:: 
3: 
f'T'I 

w 

:z 
0 

CX> 

c:.... 
c:: 
r
-< 

" 

..... 
1.0 
CX> 
N 

3: 
....... 
(""') 
:;:c 
0 I 
CX> 
0 

-c 

� 
f'T'I 

1.0 



VOLUME 3 NO. 8 (JULY, 1982) 

ILLUSTRATING 

PUSH LEFT 
SUBLIST 
BOUNDS 

l {d) 

MICR0-80 

F 

PUSH 
RIGHT 
SUBLIST 
BOUNDS 

r L::__) 1 (e) 

PAGE 10 

Consider the fo 11 owing list: 39 24 68 
be 

45 37 57. One pass in the partition phase will 
examined. An asterisk before an 

two indices. 
item indicates the current i tern being compared using the 

TOGGLE FLAG 

*39 24 68 45 37 *57 ON 

*37 24 68 45 *39 57 OFF (1 & 5 SWAPPED) 

37 *24 68 45 *39 57 OFF 

37 24 *39 45 *68 57 ON (3 & 5 SWAPPED) 

37 24 *39 *45 68 57 ON 

37 24 **39 45 68 57 ON 

Both indices point to the third item on pass completion. This item has been placed in the correct 
final position in the list, and separates two sub 1 i sts. The process has a 1 so guaranteed that 
all items in the left sublist have equal or smaller values, and all items in the right sublist 
have equal or greater values. Sublist 37, 24 is then processed in the same manner, while sublist 
45, 68, 57 is stored. It will eventually be processed when its bounds are popped from the stack 
at the start of a partition phase. When a sublist of only one item is reached, its bounds are 
no longer stacked, and it is considered fully processed. A variation to this algorithm involves 
using this method to create sublists of some critical minimum size. When that size is reached, 
another sorting algorithm is employed to sort the sublist by passing its bounds to the auxiliary 
sort. This reduces the stack size in quicksort, and fewer sub 1 i sts are created, but I have 
found that this variation is still slower, because of the less efficient sorting algorithm used 
to sort a particular sublist (Bubble, Selection or Insertion). The method shown here processes 
sublists down to their absolute minimum size (one). 

DEMONSTRATION IN BASIC 

Following is a BASIC program demonstrating the algorithm. You will find a great improvement 
in execution time when compared to Bubble, Selection or Insertion sort, particularly when the 
list size is large (for BASIC, say over 20). Variables used are: 

I,J 
L,U 
s 
SP 
FL 
L () 
SL,SR 

INDICES INTO LIST 
LOWER, UPPER SUBLIST BOUNDS 
STACK 
STACK POINTER 
TOGGLE FLAG 
LIST OF ITEMS BEING SORTED 
SIZE OF LEFT/RIGHT SUBLIST 

5000 , 
5010 
5030 
5040 
5050 

PARTITION-EXCHANGE SORT (QUICKSORT> 
BY B. SIMSON. 

DEFINTA-Z:I=O:J=O:SP=O:T=O:FL=O 
CLS:: PR I NT::iH3, " PARTITION-EXCHANGE SORT <QUICKSORT> • " 

INPUT " SIZE OF LIST TO BE SORTED";EL 
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5080 X=EL/4:IFX<10X=EL 
5090 DIML<EL>,S<X> 
5100 FORM=1TOEL 
5110 L<M>=RND<1000>-500 
5120 NEXT 
5140 GOSUB5210 

MICR0-80 

5150 PRINT:INPUT"HIT ENTER TO START THE SORT";X 
5160 PRINT" SORTING • • •  ":GOSUB5260 

5170 PRINT"LIST AFTER SORT: II 

5180 GOSUB5210 
5190 END 
5200 � PRINT L LIST 
5210 FORM=1TOEL 
5220 PRINTL<M>; 
5230 NEXT 
5240 RETURN 
5250 � QUICK-SORT ROUTINE. 
5260 L=1:U=EL 
5270 SP=SP+1:S<SP>=L:SP=SP+l:S<SP>=U 
5280 IFSP=OTHEN5300 
5290 GOSUB5320:GOT05280 
5300 RETURN 
5310 � PARTITION LIST 
5320 U=SCSP>:SP=SP-1:L=SCSP>:SP=SP-1 
5330 I=L:J=U:FL=l 
5340 IFI=JTHEN5400 
5350 IFL<I><=L<J>THEN5380 
5360 T=L<I>:L<I>=L(J):L(J)=T 
5370 IFFL=1FL=O ELSEFL=l 
5380 IFFL=1J=J-1 ELSEI=I+1 
5390 GOT05340 
5400 SR=U-I:SL=I-L 
5410 IFSR>SLGOSUB5440:GOSUB5480 ELSEGOSUB5480:GOSUB5440 
5420 RETURN 
5430 � PROCESS RIGHT SUBLIST 
5440 IFSR<=1THEN5460 
5450 SP=SP+1:S<SP>=I+1:SP=SP+1:S(SP>=U 
5460 RETURN 

5470 7 PROCESS LEFT SUBLIST 
5480 IFSL<=1THEN5500 
5490 SP=SP+1:S<SP>=L:SP=SP+l:S<SP>=I-1 
5500 RETURN 
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The processing overheads of Microsoft BASIC running on a 1. 7 or 4 MHz machine does not do justice 
to this algorithm. For my own interest, I developed an assembly language version to see just 
how fast it would be in machine language, and I was surprised. BASIC really does seem to take 
an eternity! I also developed a BASIC driver to display the numbers on the screen as they were 
being sorted by the machine language routine. 

QUICKSORT IN Z80 ASSEMBLY 

This routine will sort integers only, allowing for negative values. The following points may 
he 1 p to further c 1 ari fy the assembly 1 anguage program. The start address and 1 ength of the 
array to be sorted are passed to the routine to the storage area labelled 11STADD 11 and 11LENGTH 11• 
This is all that the routine needs to work on the data. The Basic stack is saved on initialization, 
because Quicksort wi 11 use the stack for its own operations to store sub 1 i st bounds. Then the 
1 ower and upper bound addresses are found and pushed onto the stack. Consideration is given 
to the fact that each item occupies 2 bytes {integers} . .. PARTN 11 involves checking if the stack 
is empty by comparing ori gina 1 stack address with current va 1 ue of stack pointer. If empty, 
then the sort is complete. If not, the next sublist bounds are popped and stored in locations 
labelled 11LOWER 11 and 11UPPER 11• J-FLAG refers to the toggle flag, being the C register. The 
indices are check for equality. If not equal, then 11CMPARE 11 is called to compare the items 
pointed to by HL and DE {indices}. This particular version does not check which sublist is 
greater, but processes the right subl i st before the 1 eft. This i nvo 1 ves checking to see if 
they contain more than 1 integer, and if so, their bounds are stacked, e 1 se processing returns 
to 11PARTN 11 to partition the next sublist. 11CMPARE 11 involves getting the actual integers {items 
being compared} pointed to , by HL and DE, into HL and DE for easy comparison. Then the sign 
status is checked for both integers using 1 ogi ca 1 operation 11XOR.. . If they have the same signs, 
then their signs are irrelevant in their ordering. Because negative integers are stored in 
two• s complement form. If their signs are not the same, then a further check is made in 11UNEQU 11 
to check the sign in HL. Swapping two i terns is done most effici ent1 y by using the EX DE, HL 
instruction. The task of placing the items in the HL and DE registers back into the sort array 
is the reverse of the process found in 11CMPARE 11• Si nee a swap was done, the flag in the C register 
is toggled. 11TESTJ .. involves testing the status of the toggle flag to determine which index 
to update for the next comparison process. 
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001(10 
00200 
0(1300 
(10400 
'j050(1 
00600 

PARTITION-EXCHANGE SORT (QUICKSORT>. 
CALLED FROM BASIC AFTER PASSING START ADDRESS 
AND LENGTH OF ARRAY TO BE SORTED. 
AUTHOR: B. SIMSON 
COPYRIGHT (C) 1980 

7Ft:::10 
7EFF 
7F�3(1 0(100 
7F (.�2 €h�H3�) 
7F,)4 �)0(H) 
7F06 0000 
7F08 0000 

(H)700 
(108t)0 STACK 
009€10 STADD 
0100t) LENGTH 
(1110(1 LOWER 
01200 UPPER 
0130(' STKSAV 
0140") 

7F0A ED73087F 01500 START 
?FOE 31FF7E 01600 
7F11 08 01700 
7F12 D9 01800 
7F13 ED5B007F 01900 
7F17 2A027F 02000 
7F1A 29 02100 
7F1B 19 
7F1C 2B 
7F1D 2B 
7F1E EB 
7F1F E5 
7F20 05 
7F21 21FF7E 
7F24 B7 
7F25 ED72 
7F27 CA417F 
7F2A D1 
7F2B E1 
7F2C 22047F 
7F2F ED53067F 
7F33 0E01 
7F35 E5 
7F36 B7 
7F37 ED52 
7F39 E1 
7F3A 280C 
7F3C CD7B7F 
7F3F 18F4 
7F41 ED7B087F 
7F45 D9 

7F46 08 
7F47 C9 
7F48 2A067F 
7F4B B7 
7F4C ED52 
7F4E 7C 
7F4F FE00 
7F51 2005 
7F53 7D 
7F54 FE04 
7F56 3809 
7F58 D5 
7F59 E1 
7F5A 23 
7F5B 23 
7F5C E5 
7F5D 2A067F 
7F60 E5 
7F61 2A047F 
7F64 EB 
7F65 B7 
7F66 ED52 
7F68 7C 
7F69 FE00 
7F6B 2006 
7F6D 7D 
7F6E FE04 
7F70 DA217F 
7F73 D5 
7F74 2B 
7F75 2B 
7F76 19 
7F77 E5 

02200 
02300 
0240t) 
02500 
02600 
02700 
02800 PARTN 
02900 
03000 
03100 
03200 
03300 
03400 
03500 
03600 
t)3700 CHEKEQ 
03800 
03900 
04000 
04100 
04200 
04300 
04400 RETN 
04500 
04600 
04700 
04800 RIGHT 
04900 
05000 
05100 
05200 
05300 
05400 
05500 
05600 
05700 PUSHR 
05800 
05900 
06000 
0610t) 
06200 
06300 
06400 LEFT 
06500 
06600 
06700 
06800 
06900 
07000 
07100 
07200 
07300 
07400 PUSHL 
07500 
07600 
07700 
07800 

ORG 
DEFL 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 

LD 
LD 
EX 
EXX 
LD 
LD 
ADD 
ADD 
DEC 
DEC 
EX 
PUSH 
PUSH 
LD 
OR 
SBC 
JP 
POP 
POP 
LD 
LD 
LD 
PUSH 
OR 
SBC 
POP 
JR 
CALL 
JR 
LD 
EXX 
EX 
RET 
LD 
OR 
SBC 
LD 
CP 
JR 
LD 
CP 
JR 
PUSH 
POP 
INC 
INC 
PUSH 
LD 
PUSH 
LD 
EX 
OR 
SBC 
LD 
CP 
JR 
LD 
CP 
JP 
PUSH 
DEC 
DEC 
ADD 
PUSH 

7F00H 
STADD-1 
0 
0 
0 

;NEW STACK 
;START ADDR 
;LENGTH OF ARRAY 
;BOUNDS OF DATA 

(1 
0 

CURRENTLY BEING PROCESSED 
;BASIC SP 

<STKSAV>,SP 
SP,STACK 
AF,AF � 

DE, <STADD> 
HL, <LENGTH> 
HL,HL 
HL,DE 
HL 
HL 
DE,HL 
HL 
DE 
HL,STACK 
A 
HL,SP 
Z,RETN 
DE 
HL 
<LOWER>,HL 
<UPPER>,DE 

C,1 
HL 
A 
HL,DE 
HL 
Z,RIGHT 
CMPARE 
CHEKEQ 
SP, <STKSAV> 

AF,AF� 

HL, <UPPER> 
A 
HL,DE 
A,H 
0 
NZ,PUSHR 
A,L 
4 
C,LEFT 
DE 
HL 
HL 
HL 
HL 
HL, <UPPER> 
HL 
HL, <LOWER> 
DE,HL 
A 
HL,DE 
A,H 
0 
NZ,PUSHL 
A,L 
4 
C,PARTN 
DE 
HL 
HL 
HL,DE 
HL 

;SAVE BASIC STACK 
;INITIALIZE NEW 
;SAVE BASIC REGISTERS 

;START ADDR 
;IN INTEGERS 
;IN BYTES 
;HL=END+2 

;HL=START,DE=END 
;LOWER 
;UPPER 
;STACK EMPTY? 

;YES 
;UPPER 
;LOWER 
;STORE 

BOUNDS 
;SET J-FLAG 
;I=J? <HL=DE?> 

;z IF I=J 
;COMPARE ITEMS 

;RESTORE BASIC SP 
;RESTORE REGISTERS 

;CHECK RIGHT SUBLIST SIZE 

;SIZE*2 IN HL 
;CHECK MSB 

;RIGHT SUBLIST BOUNDS 
;LSB 
;=2 INTEGERS 
;C IF HL<=4 <2 INT> 
;DE TO HL <DIVIDER> 

;NEXT INT 
;LOWER 

;UPPER 
;CHECK LEFT SUBLIST SIZE 
; <HL>=DIVIDER, <DE>=LOWER 

;SIZE*2 IN HL 
;SAME AS RIGHT ABOVE 

;LOWER 
;PREV INT 

DISPLACEMENT FROM LOWER 
;HL=UPPER 
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7F78 C3217F 07900 
7F7B D5 08000 
7F7C E5 08100 
7F7D 7E 08200 
7F7E 23 08300 
7F7F 66 08400 
7F80 6F 08500 
7F81 EB 08600 
7F82 7E 08700 
7F83 23 08800 
7F84 66 08900 
7F85 6F 09000 
7F86 EB 09100 
7F87 7C 09200 
7F88 AA 09300 
7F89 FAAB7F 09400 
7F8C E5 09500 
7F8D B7 09600 
7F8E ED 52 09700 
7F90 El 09800 
7F91 381E 09900 
7F93 281C 10000 
7F95 EB 10100 
7F96 7C 10200 
7F97 45 10300 
7F98 E1 10400 
7F99 23 10500 
7F9A 77 10600 
7F9B 2B 10700 
7F9C 70 10800 
7F9D 7A 10900 
7F9E 43 11000 
7F9F D1 11100 
7FA0 13 11200 
7FA1 12 11300 
7FA2 1B 11400 
7FA3 78 11500 
7FA4 12 11600 

11700 
7FA5 3E01 11800 
7FA7 A9 11900 
7FA8 4F 12000 
7FA9 1808 12100 
7FAB 7C 12200 
7FAC E680 12300 
7FAE F2957F 12400 
7FB1 E1 12500 
7FB2 D1 12600 
7FB3 79 12700 
7FB4 B7 12800 
7FB5 2003 12900 
7FB7 23 13000 
7FB8 23 13100 
7FB9 C9 13200 
7FBA 1B 13300 
7FBB 1B 13400 
7FBC C9 13500 
7F0A 13600 

BASIC DRIVER 
-----

JP 
CMPARE PUSH 

PUSH 
LD 
INC 

LD 
LD 
EX 
LD 
INC 
LD 
LD 
EX 
LD 
XOR 
JP 
PUSH 
OR 
SBC 
POP 
JR 
JR 

SWAP EX 
LD 
LD 
POP 
INC 
LD 
DEC 
LD 
LD 
LD 
POP 
INC 
LD 
DEC 
LD 
LD 

TOGGLE FLAG 
LD 
XOR 
LD 
JR 

UNEQU LD 
AND 
JP 

OK POP 
POP 

TESTJ LD 
OR 
JR 
INC 
INC 
RET 

DECR DEC 
DEC 
RET 
END 

MICR0-80 

PARTN 
DE 
HL 
A, <HL> 
HL 

H, <HL> 
L,A 
DE,HL 
A, <HL> 
HL 
H, <HL> 
L,A 
DE,HL 
A,H 
D 
M,UNEQU 
HL 
A 
HL,DE 
HL 
C,OK 
Z,OK 
DE,HL 
A,H 
B,L 
HL 
HL 
<HL>,A 

HL 
<HL>,B 

A,D 
B,E 
DE 
DE 
<DE>,A 

DE 
A,B 
<DE>,A 

A,1 
c 
C,A 
TESTJ 
A,H 
80H 
P,SWAP 
HL 
DE 
A,C 
A 
NZ,DECR 
HL 
HL 

DE 
DE 

START 

SAVE ADDRESS 
POINTERS 

GET LEFT INT 
BY LD HL, <HL> 

;LEFT INT IN DE 
;GET RIGHT INT 

;HL=LEFT,DE=RIGHT 
;CHECK SIGNS 

H WITH D 
;M IF SIGNS NOT EQ 
;SAVE LEFT 

;COMPARE INTEGERS 
;RESTORE 
;NO 

SWAP 
;SWAP INT 
;PUT LEFT BACK 

;ADDR OF DEST 

;MSB 

;LSB 
;PUT RIGHT BACK 

;ADDR OF DEST 

;MSB 

;GET LSB 
;LSB 

;J-FLAG 

;CHECK HL SIGN 

;P IF HL <+> <HIGHER> 
;NO SWAP 

;TEST J-FLAG 

;NZ IF SET 
;NEXT INT 

FOR LOWER 

;PREV INT 
FOR UPPER 

PAGE 13 

The following BASIC program will drive the sort routine. Of course, before calling the sort, 
the necessary parameters must be passed to it. These are the start address of the unsorted 
array, and the number of integers it contains for sorting. this is done in 1 i nes 1220-1250. 
Line 1210 pokes the entry point for the USR ( 0) function, which is used to invoke the machine 
1 anguage program. The destination of the parameters is known by the assembly program, and these 
are poked into their correct locations, least significant byte first. It is important at this 
point to mention that once the start address of the array is found by the V ARPTR function, no 
other variables should be defined before calling the sort, since defining further scalar variables 
will generate an entry in the simple variable table, thereby shifting up the array, which will 
then have a different starting address. An option is provided for a visual presentation, with 
optional graphic characters to be included. If a delay is built in the machine language program, 
you may be able to see the workings of the algorithm as execution proceeds. To get the program 
running you should first protect memory at 32500 at the MEMORY SIZE question. Then load in 
the machine language routine using SYSTEM if a tape has been made, or by direct load with a 
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monitor. Then load in the BASIC driver and run. 

1000 " PARTITION-EXCHANGE SORT DRIVER (QUICKSORT> 
1010 " AUTHOR: B SIMSON, .COPYRIGHT <C> 1980. 
1020 "' THE SORT PROGRAM IS WRITTEN IN Z-80 ASSEMBLY 
1030 " AND IS CALLED FROM THIS DRIVER BY A USR<O> CALL 
1040 AFTER START ADDR & LENGTH OF DATA PARAMETERS PASSED. 
1050 " SORT: ASCENDING 
1060 " DATA TYPE: SIGNED INTEGER ARRAY 
1070 " SUITABLE FOR: LEV2, 16K. 
1090 DEFINTA-Y:RANDOM:Z$="":R=O:D=O 

1100 PRINTTAB<20>;"QUICKSORT ROUTINE" 

1110 INPUT"VISUAL DEMO <YIN>";V$:IFV$="Y"THEN1360 
1120 INPUT"SIZE OF DATA LIST";L 
1130 DIM A<L> 

11 40 PRINT TAB <1 0 > ; "GENERATING RANDOM INTEGERS • • •  " 
1150 FORI=1TOL 
1160 A<I>=RND<1000>-200 " GENERATE TYPICAL SIGNED DATA 
1170 NEXT 

1180 PRINT"BEFORE SORT":GOSUB1320 
1190 S=VARPTR<A<1)) 
1200 GOSUB1210:GOT01260 
1210 POKE16526,10:POKE16527,127 " ENTRY=7FOAH 
1220 POKE32512,S AND 255 " START @ 7FOOH 
1230 POKE32513, (S/256> AND 255 
1240 POKE32514, L AND 255 " LENGTH @ 7F02H 
1250 POKE32515, (L/256> AND 255:RETURN 
1260 PRINT:INPUT"HIT ENTER TO START THE SORT";S 
1270 PRINT:PRINTTAB<10>;"SORTING • . •  " 
1280 S=USR<O> " SORT ROUTINE 
1290 PRINT"AFTER SORT:" 
1300 GOSUB1320 
1310 END 
1320 FORI=1TOL 
1330 PRINTA <I>; 
1340 NEXT 
1350 RETURN 
1360 "' VISUAL DEMO DATA 
1370 V$= .. ":INPUT"GRAPHIC & SPL CHARS INCL";V$ 
1380 IFV$="Y"THENR=159:D=32 ELSE R=26:D=64 
1390 CLS:PRINTCHR$C23>:FORI=15360T016382STEP2 
1400 POKEI,RND<R>+D:POKEI+1,32 
1410 NEXT 
1420 S=15360:L=512 
1430 GOSUB1210 
1440 Z$="":Z$=INKEY$:IFZ$=""THEN1440 
1450 S=USR<O> 

1460 Z$="":Z$=INKEY$:IFZ$=""THEN1460 
1470 END 

EFFICIENCY 

PAGE 14 

Quicksort performs well on large lists sizes. It does not have the same property as Bubb 1 e, 
etc., W"lere sort times increase dramatically as the list size increases linearly. Its efficiency 
is simi 1 ar to dimi ni shi ng-i ncrement and tree sort - of the order of n l 09-; n. This a 1 gori thm 
is one of the fastest that I have come across for average random data. ihere are a 1 gori thms 
around which will outperform this one, but only for special forms of data, e. g. the Radix sort 
is extremely fast on numbers which have a limited number of digits. Also, Quicksort does not 
perform very well on semi-ordered lists, because of uneven sublist sizes generated in the partition
ing process, but for general cases of random data, it is one of the fastest. I performed some 
timing tests and compared them with those for the SupersnappX Sort pub 1 i shed by Snapp Software, 
which compares their sort with Racet GSF. These are the results for 10,000 integers: 

Racet GSF 
SupersnappX 
Quicksort 

59 seconds 
39 seconds 
31 seconds 

Snapp c 1 aim that Supersnapp Xis guaranteed to be the fastest in-memory sort on the market, which 
may be true si nee this version of Quicksort i sn • t on the market, but this comparison gives you 
an idea of its efficiency. Timing figures for some other list sizes for Quicksort are: 

1,000 integers 
2,000 integers 
3,000 integers 
4,000 integers 

2. 2 seconds 
5. 4 seconds 
8. 1 seconds 

11. 3 seconds 
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These were obtai ned on a Leve 1 2 TRS-80 running at 1 . 7 MHz. In .. The Art of Computer Programming, 
Vo 1 ume 3 - Sorting and Searchi ng 11, by D . E. Knuth, he compares Quicksort • s efficiency with that 
of the diminishing i ncrement sort, or 11Shellsort 11 (discussed io the fourth article in this 
series). He shows that in the average case, Shellsort will take 1 5*n 1 · 25 time units, and Quicksort 
1 1 . 67*n*Log n - l. 74n time units, where n is the number of items being sorted. He also indicates 
that the m«aximum time for Shellsort is less than for Quicksort, a point which was referred to 
above. For comparison, the forma 1 ae for the average case were app 1 i ed to give the following 
figures: 

LIST SIZE 

200 
500 

1 000 
2000 
4000 

1 0000 

SHELLSORT 

1 1 281 Time Units 
35465 
84351 

200621 
4771 62 

1 500000 

QUICKSORT 

1 201 8 Time Units 
35392 
78873 

1 73925 
380206 

l 057000 

You can see from this table that Quicksort is more efficient in the average case as the 1 i st 
size increases. 

TO SUMMARIZE 

A method of sorting by exchange techniques known as the Partition-Exchange sort is very efficient 
for the average case. Items are sorted by placing them in their correct final position in the 
list, producing sub 1 i sts on either side of it, which contain values that be 1 ong in that sub list. 
One sublist is stored while the other is processed in the same manner. A stack is used to store 
the bounds of the stored sublist. 

This ends m y  di sctssion of different internal sorting algorithms, although it is not an exhaustive 
list of algorithms available. It should be understood that no one algorithm is the best, since 
different algorithms suit different applications, and some present trade-offs in memory usage 
that would not be acceptable in other applications. 

The next article will discuss record sorting and external sorting techniques. 

- 0000000000 -

***** AUTOMATIC GRAPHICS PACKER - by Ken B. Smith ***** 

Those of you who struggled through my article on STRING$ & THING$ will by now have had enough 
practice at string packing to appreciate the time that even a simp 1 e graphic shape can consume. 
Even so the savings in memory and the increase in speed makes it a 1 1  worthwhi 1 e. This program 
will enable you to draw a graphics design on the screen and automatically pack it into a string 
for you. This and other features make it well worth the effort to type in. What follows are 
simole instructions. The program itself is well REMed and those who wish will be able to decipher 
its logic without much effort. The REM ' s  may be omitted for speed and ease when typing in. 

Once the program is 1 oaded and RUN the screen wi 1 1  request information on • STRING NUMBER AND 
LENGTH TO PACK • . If the buffer contains information then answer this question with the string 
to pack and number of bytes to transfer but if you are starting afresh, either with a new design 
or a whole new run, then just press ENTER. 

Once this question has been answered the screen wi 1 1  c 1 ear and a graphics pixe 1 wi 11 be fl as hi ng 
in the centre of the screen. This single flashing pixel indicates the CURSOR Mode and all commands 
are available from this section. You may move this cursor around using the arrow keys, holding 
down the SPACE BAR will erase or 1 eave a b 1 ank. The fo 1 1  owing commands are avai 1 ab 1 e from this 
mode using the appropriate key. (Be sure to have upper-case selected). 

( P) - Pack the design on the screen to the buffer for subsequent transfer to a string. The 
buffer has a maximum capacity of 250 bytes so do not try too big a design to start with or problems 
will result from the buffer eating the program. 

(C) - Clears the screen and leaves the cursor in the last position. 

(R) - Repeat the contents of the buffer onto the screen. Useful for progressive animation sequences. 

(A) - Enters the ASCII mode. This will show a large cursor which will respond to arrow keys 
to move without a 1 teri ng the existing graphics, or wi 1 1  p 1 ace any se 1 ected keyboard characters 
onto the screen. Pressing ENTER returns contra 1 to the CURSOR mode. Auto repeat is avai 1 ab 1 e 
after about a third of a second. 

(J) - If you have a printer with graphics capability this will dump the screen to paper. Initialis
ing your printer to the correct mode is your problem. The dump is straight ASCII and emulates 
the JKL features of NEWDOS. As this information is taken straight from the screen, no lower 
case is acceptable and this is the reason the LC is not available in the ASCII mode. 
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Once the pack conmand has been given, the contents of the screen wi 11 be transferred to the 
buffer. when this is completed you will be informed of the number of bytes transferred. Edit 
the string array to which you wish this design to be copied to the exact number of bytes required. 
(You won ' t  be able to later ! ! ! ! ). The line number equals the string number +10. To aid with 
this chore the target strings are set to 1 00 bytes. De 1 ete or add enough characters to suit 
your design and RUN. This time arswer the question about target and 1 ength with this information. 
The buffer will be transferred to the target string. W hen this is completed, you will be back 
to BASIC. ReRUN the program without an entry for the first question and you wi 11 be ready to 
make your second design. 

Once you have camp 1 eted your designs, merely de 1 ete a 11 those 1 i nes not required and write your 
program on top of the packed strings. DO NOT ATTEMPT TO EDIT THE PACKED LINES. 

This program is a fully functioning utility, but there are many other extras that could be added. 
Please feel free to add anything you wish, I wou 1 d be p 1 eased to see anything extra you might 
add. For myself I have camp 1 ete 1y automated this program, it even edits its own line numbers, 
but how to manage that is altogether another story • . . . . .  

0000000000 -

0 " * * * * * *  Au t om a t i c  Gr a p h i c s P a c k er * * * * * * * * *  
1 " * * * * * *  Wr i t t en f or M i c r o  80 * * * * * * * * *  
2 " * * * * * *  b y  * * * * * * * * *  
3 " * * * * * *  Ken B Smi t h  * * * * * * * * *  
4 CLEAR500 : " * * 500 Byt e s  f or St r i n g $  

5 C L S  : " * * C l ear Le Sc r een 

6 DEF I NTA-K , M- Z  : " * * Set up t h e  i n t eg e r s  
7 A= 1 5360 : " * * St a r t  o f  Sc r een Memor y i n  A 

8 C= 1 9 1  : " * * W h o l e g r a p h i c i n C 

9 D I MA$ ( 1 0 )  : " * * Set up t h e  a r r a y  f or A$ 

1 0  " * * T h e  Va r i a b l es A C 1 >  t o  A C 9 >  a l l h av e  1 00 b l an k s  

1 1  A$ ( 1 ) = " 

1 2  A$ ( 2 ) = " 

1 3  A$ ( 3 ) = "  

1 4  A$ ( 4 ) = " 

1 5  A$ ( 5 ) = "  

1 6  A$ ( 6 ) = "  

1 7  A$ ( 7 ) = 11 

1 8  A$ ( 8 ) = "  

1 9  A$ ( 9 ) = "  

20 " * * A$ h a s  250 b l a n k s  and i s  t h e  Buf f er 
2 1  A$= " 

22 Z 9$= " " : " * * A d ummy st r i n g u sed i n  t h e sc r een p r i n t 
23 I NP U T  I I  STR I NG NUMBER AND LENGTH TO PACI< I I  ; z z '  z 1 

24 CLS 

25 X = 63 : Y=23 : " * * St ar t p o s i t i on s  f or c u r sor 
2 6  FS= I NKEY$ : " * * St r ob e  Key b o a r d  and r e su l t to F $  
2 7  I FF$= 1 1 A " THEN48 : " * * W a s  i t  a n  " A "  f or ASC I I mod e ? 
28 I FF $= " C " THENCLS : GOT026 : " * * or a " C "  f or CLS 
2 9  I FF $ = 1 1 P " THEN67 : • ** or a " P "  f or PACI< 

30 I FF $= " J " THENGOSUB 1 08 : GOT026 : " * * or " J " f or S c r een P r i n t  
3 1  I F F$= 1 1 R 11 THENCLS : PR I NT@468 , A$ : " * * or an " R "  f or REPEAT 
32 B=PEEK C 1 4590 ) : " * * Load B w i t h  c ur sor ar r ow PEEK 
33 ' * * I f  B=O t h en F l a sh Cur sor a n d  b a c k  to g et n ex t j ob 
34 I FB=OTHENRESET C X , Y > : FO R X 1 = 1 T0 1 0 : NE X T : SET < X , Y > : GOT026 

35 " * * Chec k f or 0000 1 000 = Up ar r ow a n d  d e c  Y but not < 0 
36 I F BAND8THENY=Y- 1 : I F Y < OTHENY=O 

37 " * * C h ec k f or 000 1 0000 = Down a r r ow a n d  i n c Y b u t  n o t  > 47 
38 I FBAND 1 6THENY=Y+ 1 : I FY >47THENY=47 

39 " * * Chec k f or 00 1 0000 = Le f t a r r ow a n d  d e c  X b u t  n o t  < 0 
40 I FBAND32THEN X = X - 1 : I F X < OTHE N X =O 

4 1  " * * Chec k f or 0 1 00000 = R i gh t  ar r ow a n d  i n c X b ut n ot > 1 27 
42 I FBAND64TH� N X = X + 1 : I F X > 1 27THEN X = 1 27 
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43 SET < X , Y > : ' * * SET t h e  n e w  v a l ue f or X & Y 
44 ' * * C h ec k f or 1 000000 = Sp ac e Bar t h en RESET p i x e l a n d  p au se 

45 I FBAND 1 28THENRESET < X , Y > : FOR X 1 = 1 T0 5 : NE X T  
4 6  GOT026 : ' * * Bac k f or mor e i n p u t s  
47 ' * * T h e  ASC I I i n p ut sec t i on 

48 D=PEEK ( A )  : ' * * P e e k  t h e  Sc r een l oc at i on i n  A ,  r e su l t i n  D 
49 POKEA , C  : ' * * P o k e  t h e  Gr a p h i c  B y t e  1 9 1  i n t o  S c r een Loc at i on 

50 B$= I NKEY$ : ' * * I NKEY$ r e su l t t o  B$ 
51 ' * * If t h er e i s  n ot h i n g  f r om the Keyb oar d ,  F l ash c ur sor 

52 I FB $= " " THENPOI<EA , 32 : F OR I = 1 T0 1 0 : NE X T : POI<EA , D : GOT048 
53 B=ASC C B$ )  : ' * * T h e r e  w a s  an en t r y . ASC I I c od e  t o  B 
54 I FB= 1 3 THENPOKEA , D : GOT026 : ' * * W a s  i t  an ENTER , t h e n  b ac k  
5 5  ' * * I f  en t r y  a v a l i d  c h a r a c t er , POKE i t  i n  a n d  i n c A 

56 I F B >3 1 ANDB< 9 1 THENPOKEA , B : A=A+ 1 : I F A > 1 6383THENA= 1 6383 

57 ' * * T h e  f o l l ow i n g  are c u r sor c on t r o l s .  POI<EA , D  = S k i p  
58 ' * * I f  en t r y  was Lef t a r r ow t h en d e c  A a n d  c h ec k  A > 1 5359 

59 I FB=8THENPOKEA , D : A=A- 1 : I FA< 1 5360THENA= 1 5360 
60 ' * * If en t r y  was R i g h t  ar r ow t h en i n c A and c h ec k A < 1 6384 
61 I F B= 9THENPOI<EA , D : A= A+ 1 : I F A > 1 6383THENA= 1 6383 
62 ' * * If en t r y  w a s  Down ar r ow t h en i n c A+64 < 1  l i n e )  a n d  c h ec k 

63 I F B= 1 0THENPOKEA , D : A=A+64 : I F A > 1 6383THENA=A-64 
64 ' * * I f  ent r y  was Up ar r ow t h en d ec A-64 and c h ec k 

65 I FB=9 1 THENPOKEA , D : A=A-64 : I FA< 1 5360THENA=A+64 

66 GOT048 : ' * * Bac k a g a i n 
67 I F Z Z < >OT HEN 1 00 : ' * * I s  t h e r e  a St r i n g Numb er f r om t h e  en t r y  

6 8  LO=VARPTR C A$ )  : ' * * T h e r e  wasn ' t  s o  a d d r ess o f  b uf f er t o  L O  
6 9  LO=PEEK < L 0 + 1 ) +25 6 * P E EK C L 0+2 ) : ' * * Now t h e  a d d r es s  o f  A$ 

70 I FL 0 >32768THENLO=L0-65536 : ' * * Chec k f or I N T l i m i t s 

7 1  L l = LO : ' * * Tr a n s f er to s p a r e  L 1  
72 FOR X = 1 5360T 0 1 6383STEP64 : ' * * The w h o l e sc r een , i n  l i n es 

73 FOR Z = X +63 T O X STE P - 1 : ' * * n ow the l i n es , o n e  byte a t  a t i m e 
74 I FPEEK C Z > = 320RPEEK C Z > = 1 28THENNE X T : NE X T : GOT094 : ' * * B l a n k s ? 

75 C 1 = Z  : ' * * F i r st n on b l a n k  c h a r a c t er . P o s i t i on t o  C 1  
7 6  F OR Z = X TOC 1 : ' * * Now f or w ar d s  a l on g t h e  l i n e 
77 I FPEEK C Z > =320RPEEK < Z > = 1 2 8THENNE X T  : ' * * t o  c h ec k f or b l an k s  
7 8  C= Z : ' * * F i r st en t r y  on l i n e n o n -b l an k t o  C 
79 FOR Z =CTOC 1 : ' * * Ch a r a c t e r s  i n  t h e  r an g e  C t o  C 1  on t h i s l i n e 
80 POKELO , PEEK < Z >  : ' * * P o k e  t h em to t h e  b u f f er s t r i n g ( A$ )  
8 1  L O=L0+ 1 : ' * * I n c r ement t h e  b u f f er s t r i n g p o i n t er 
82 NE X T : ' * * Con t i n u e  t i l l  t h a t l i n e c omp l et ed 

83 X X = X +64 : ' * * Go d own one l i n e 

84 F O R Z = X X T O X X +63 : ' * * An d c h e c k i t  
85 I FPEEK C Z ) =320RPEEK C Z > = 1 2 8THENNE X T : NE X T  : ' * * Che� k f or b l a n k s  
8 6  POKEL0 , 2 6 : ' * * P u t  i n  a l i n e f eed 
87 LO=L0+ 1 : ' * * An d d on ' t  f or g et the b u f f er c ou n t er 
88 C2= Z : ' * * Ho l d  p r esent p os i t i on i n  C2 

89 FOR Z =C2TOC 1 +64 : ' * * End of t op l i n e t o  st a r t  of n ex t  
90 POKEL0 , 2 4 : ' * * P o k e  i n  b ac k sp a c e  c h ar ac t er s  
9 1  LO=LO+ l : ' * * And i n c r ement t h e  p o i n t er e a c h  t i me 
92 NE X T : ' * * un t i l enoug h b ac k  s p a c e s  a r e  e n t e r ed 
93 I F X < 1 6380THENNE X T  : ' * * E n d  of S c r een - No , a n ot h er l i n e  

94 X =LO-L 1 : ' * * Numb er of c h a r a c t er s i n t o  X 

95 CLS : ' * * Must I do t h a t ag a i n 
96 P R I NT " THERE ARE " ; X ; " STATEMENTS I N  THAT DRAW I NG 
97 P R I NT ' ' ED I T  THE RE Q .  L I NE AND ENTER STR I NG N UMBER AND BYTES NE X T  RUN 
98 END : ' * * En d of p ac k i n g .  E a sy h e h ! ! ! !  

99 ' * * Tr an sf er f r om b uf f e r ( A$ )  t o  sel ec t ed st r i n g A$ C Z Z >  

1 00 LO=VARPTR C A$ C Z Z > > : ' *� VLT a d d r ess f o r s e l ec t ed s t r i n g 

1 0 1  LO=PEEK C L0 + 1 ) +256* PEEK C L 0+2 ) : ' * * Ac t u a l  a d d r ess to L O  
1 02 FOR X = 1 T O Z 1 : ' * * Numb er of Byt e s  t o  t r a n s f er 
1 03 POI<EL O , ASC C M I D$ C AS , X , 1 ) ) : ' * * Tr a n s f e� f r om A$ t o  AS < Z Z >  
1 0 4 LO=L0+ 1 : ' * * I n c r emen t t h e  c ou n t er 
1 05 NE X T : ' * * Un t i l f i n i shed Z 1  b y t e s  

1 06 E N D  : ' * * E n d  of t r a n s f er f r om b uf f er t o  t ar g et s t r i n g 

1 07 ' * * T h e  Sc r een Pr i nt Su b r out i n e .  Emu l a t e s  J KL f ea t u r e  
1 08 Z 9%=VARPTR C Z 9 $ ) : ' * * V L T  a d d r ess of dummy s t r i n g Z 9$ 

1 09 POKE Z 9% , 6 4  : ' * * T e l l t h e  i n t er p r et er i t ' s 64 b y t es l on g  
1 1 0 F OR Z 8%= 1 5360 TO 1 6383 STEP 64 : ' * * S c r een i n  l i n e s  t o  Z B% 

1 1 1  Z 7%= Z 8% / 256 : ' * * E x t r ac t  MSB of Z 8% t o  Z 7 % 
1 1 2 Z 6%= Z 8% - Z 7 % * 2 5 6  : ' * * And t h e  LSB of Z 8% t o  Z 6% 
1 1 3 P OKE Z 9% + l , Z 6% : ' * * T r an sf er LSB of s c r een l i n e t o  VLT 

1 1 4 POK E Z 9 % +2 , Z 7% : ' * * T r a n sf er MSB of Sc r een l i n e to VLT 
1 1 5 LPR I NT Z 9 $  : ' * * Now p r i n t t h a t s c r een l i n e  a s  Z 9$ 
1 1 6 NE X T  : ' * * And c on t i n ue t i l l  end of s c r een 
1 1 7 RETURN : ' * * T h en g o  b a c k t o  c a l l er 

1 1 8 END : ' * * Th i s  r ea l l y  i s  t h e  end 

PAGE 17 
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* * * * SOFTWARE SECTION * * * * 

***** VARIABLE WORKSHEET Peach and CC ***** 

It is good programmi ng practice to document programs as an ai d to understanding how they work. 
At the time of wri ting a program, thi s procedure seems totally unnecessary because you are thorough
ly fami 1 i ar wi th the program, with its vari able usage, and with how it functions. However, 
if your memory i s  li ke mine, when you come back to i t  after a month or so to tidy it up or improve 
i t, you fi nd that fami li ari ty is gone and that you waste a lot of time tryi ng to recover it. 
Wi th thi s program, first pub 1 i shed in the Apri 1 ' 81 issue, you can record much of this preci ous 
i nformati on systemati cally to serve as documentation for future reference (a pri nter is required). 

- 00000000000 -

***** MILEAGE CALCULATOR Peach and CC ***** 

With the aid of this program, ori ginally published i n  the July ' 81 issue, you can use your computer 
to keep a record of your car ' s  fuel consumpti on. The program originally used cassette tape 
to store the informati on for a particular month and these modi fied versi ons do the same. The 
program a 11 ows you to enter the data, make projecti ons about fue 1 requi rements, etc. and to 
produce summaries. 

The program then works out : 

(l) month number 
(2) km at start 
(3) km at end 

(l) kms travelled 
(2) mi les travelled 
( 3) km/1 i tre 

(4) litres 
( 5) cost 

(4) m. p. g. 
(5) li tres per 100 km 

After this is done the user i s  asked i f  the data i s  to be saved to cassette. When camp 1 eted, 
the program returns to the menu. 

The second function projects the number of 1 i tres of fue 1 required for a given tri p, given the 
average km/li tre, arid the distance. 

The summary mode allows you to summari se a particular month, or the full year. Given the month, 
the program wi 11 search the data tape (provided one has been created) and when i t  finds the 
speci fied month i t  wi ll load the data and summari se under these headings : 

TOTAL COST TOTAL KM(TRAVELLED) AVG KM/LITRE TOTAL LITRES 

When asked to do a summary for the year, the data for a 11 the months is read and summarised. 
Note that i n  this mode, the last month read must be a 12 or an error wi ll result. 

- 0000000000 -

***** CAL E N D AR - LEV E L  I I  ***** 

A program that produces a ca 1 endar seems appropriate at this ti me of year and this one fo 11 ows 
the same sort of 1 ogi c that a person would if the exerci se were to be done by hand. In order 
to produce any calendar you need two pieces of i nformati on :  

l) 
2) 

the day of the week when the year begi ns 
if the year i s  a leap year or not. 

Given the year for which you want the calendar, there is an algorithm called Zeller ' s  algorithm 
that generates a uni que day number for any day thi s century starti ng from March 1st. , 1900 (hence 
the restriction on the year). Wi th that i t  is a relatively si mple task to find the fi rst pi ece 
of i nformation. Knowi ng the year allows you to qui te easily get the second. Although I have 
not tested thi s program for a 11 the 99 years this century, my confi dence i n  Zeller and modu 1 o 
arithmetic leads me to believe the code in lines 650 - 6 70 i s  correct and i t  does produce an 
accurate calendar for 1983. 

The remainder of the program is concerned wi th formatting the layout of the calendar and i s  
reasonably se 1 f -exp 1 ana tory. The subroutine at 220 generates the ca 1 endar in a numeric array 
YR and that at 440 converts this array to character stri ngs for printing one line at a time. 
The ti tle is pri nted by the subrouti ne at 290. Li ne 200 puts my EPSON into double-stri ke mode 
and 1 i ne 750 restores i t  to norma 1 , fo 11 owed by a hard form feed (the System 80 does not pass 
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B 

PIICK0·80 PRODUCTS CATALOGUE 
This catalogue contains a selection from the wide range of peripherals, interfaces, computers and 
software carried by MICR0-80 for your computer. If you don't see the item you want, contact us, we 
probably have it anyway! 

MICR0-80 has been supplying customers throughout Australia and the Pacific region by mail-order for 
2V2 years. Our customers find this a simple and efficient way to do business. You may place your order 
by telephone or by mailing the order form from any issue of MICR0-80 magazine. Generally, it takes 
about one week from receipt of order until despatch. You should allow 2·3 days for your letter to reach 
us and 7-10 days for the parcel to reach you, making a total turnaround time of 2 112·3 weeks. 

WARRANTY AND St:RVICf 

All hardware products carry a 90 day parts and labour warranty either from the 
manufacturer/distributor or from MICR0-80 Pty Ltd. In many cases, warranty servicing can be 
arranged in your own city, otherwise goods will be repaired by our own team of technicians in our 
Adelaide workshops. 

TKADf·INS AND TERMS 

MICR0-80 can accept your existing equipment as a trade-in on new equipment. We can also arrange 
consumer mortgage financing or leasing on larger hardware purchases. Contact us for details. 

OKS 
LEARNING Lt:Vt:L II 

BOOKS 
THf CUSTOM TRS·80 

by David A. Lien AND OTHER MYSTEKit:S 

Written by the author of the by Dennis Bathory lfitsz 
Level I Users Manual, Learning Ever wanted to do things to 
Level II covers all Level II BASIC your TRS-80 that Radio Shack 
beyond Level I ,  plus much said couldn't be done? How 
more. It shows you how to use about reverse video, high 
the Editor, explains what the resolution graphics, and audible 
many error messages are really keystrokes? 
saying, and leads you through Now enough? How about 
conversions of Level I programs turning an 8-track into a mass 
to Level II .  storage device, making music, 
Dual cassettes, printers, the 

, .. HIII•Untl-ruhltor. controlling a synthesiser, 
Expansion Interface with clock 7'HE CU�'TUJI7'BS-S6 individual reverse characters, 
and other features are & OfHEl� l\\YSTElUES and a real-time clock just to 
explained in the same easy-to· name a few? 
learn style that made the Level The Custom TRS-80 and Other 
I Manual famous. Learning Level Mysteries is packed with more 
II is an invaluable supplement than 290 pages of practical 
to the TRS-80 Level II and information and can be yours 
System 80 manuals and is now for only $32.50 (plus $ 1 .20 
only $7.95 (plus $ 1 .20 p&p). p&p). 

BASIC fASTER AND BETTER TRS·80 DISK 

AND OTHER MYSTERIES AND OTHER MYSTEKit:S 
by Lewis Rosenfelder by 11. C. Pennington 
Basic is not nearly as slow as TRS-80 Disk and Other 

,_ .. ..... -.. ·�� .. .  " ··�� 
most programmers think. Basic Mysteries is the definitive fix-it 

l.t<lt'i" llf-ll{rlfll"l' faster and Better shows you book for disk users. More than 
ll.t-..,ll' E-t8l'F.Jl how to super charge your BASIC 130 pages of easy to read, 

.-U'lJ llEvrrF...n with almost 300 pages of fast entertaining and immensely 
functions and subroutines. useful information. find out 
You won't find any trivial how to recover disk files, the 
poorly designed "check-book H.i; l.,.uulllglort layout of information on disks, 
balancing" programs in this THS-80. DISH memory maps, problem 
book - it's packed with useful 

& OTHER i\WSTEl�lES 
solutions . . .  the list goes on! 

programs. Many readers have saved days 
Tutorial for the beginner, of work by recreating disk files 
instructive for the advanced, that were unreadable. TRS-80 
and invaluable for the Disk and Other Mysteries, which 
professionaL this book doesn't has received favorable reviews 
just talk . . .  it shows howl Basic in several magazines, is yours 
faster and Better is $32.50 for only $2 7 .00 (plus $ 1 .20 
(plus $ 1 .20 p&'p). p&p). 
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THE 
LNW80 Mkll 
MICR UTE 

Manufactured in America by LNW Research Corporation , the LNW80 II has the 
fol lowing outstanding features: 

• Completely software and hardware 
COMPATIBLE with the TRS-80 Model 1 .  
e H I G H  R E S O L U T I O N  C O L O U R  
GRAPHICS - 4 MODES: 

- B/W LO-RES 1 28 x 48 
- B/W HI-RES 480 x 1 92 
- COLOUR LO-RES 1 28 x 1 92 in  8 

COLOURS 
- COLOUR HI-RES 480 x 1 92 i n  8 

COLOURS 
• CP/M Disk Operating System .  
• Single and Double Density Disk 
Operation . 
• Supports 51/4 i nch or 8 inch Floppy 
Disk Drives. 
e 48K RAM in TRS-80 mode plus 1 6K 
H igh Resolution graph ics RAM .  
e 64K RAM in  CP/M mode plus 32K 
Banked in ,  usable in BASIC, plus the 1 6K 
High Resolution Graphics RAM .  
• 4 MHz Z80A m icroprocessor - over 
twice the operating speed of the Model 
1 .  

e HI-RES COLOUR (R-G-B) and B&W 
video outputs. 
• 3 screen display modes: 

- 64 characters x 16 l ines 
- 80 characters x 1 6  l ines 
- 80 characters x 24 l ines 

e SOFTWARE SUPPORT 
Apart from being able to run a l l  TRS-80 
Model 1 software and a l l  CP/M software, 
there is a lso an extended BASIC 
interpreter ava i lable for the LNW80 I I  
us ing most of the same commands as 
the TRS-80 Colour Computer but with fu l l  
LNW Graphics Resolution , SET, RESET, 
POINT, LIN E  and CIRCLE as wel l as 
special commands to generate sound 
effects and tones.  TRS-80 Co lour  
Computer BASIC programs can be 
transferred to the LNW with only minor 
changes. 

The LNW80 II is the idea l computer for the serious hobbyist or businessman who is 
seeking a h igher performance, more rel iable computer to replace h is TRS-80 Model 
1 without sacrific ing his investment in software or his programming experience. The 
LNW80 II uses standard Tandy or Tandy compatible d isk drives. If you al ready have a 
disk TRS-80 system you may continue to use your existing disk drives on the LNW80 I I .  

LNW80 I I  Computer - complete except for d isk drives and monitor Includes: 

- CP/M Disk Operating System Dosplus 3 .4 Double Density Disk Operating System 
- LNW Extended Colour Basic Interpreter . . . . . . . . . . . . . . . . . . . . . . .  $ 2750 INC.S.T. 

HI-RES Green Phosphor Monitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 265 1NC.S.T. 

Super HI-RES Hitachi RGB Colour Monitor . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 250 INC.S.T. 

Two Singlesided 40 Track Double Density Disk 
in cabinet with power supply and cable . . . . . . . . . . . . .  ; . . . . . . . . . . . .  $ 825 1NC.S.T. 
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SCARFMAN 
This incredibly popular game craze 
now runs on your TRS-80' I t ' s  eat or 
be eaten You run Scrartman around 
the maze, gobbling up everything in 
your path Try to eat it all before nasty 
monsters devour you . Excellent h igt1 
speed machine language action game 
from the Cornsoft G roup With sound 

Price: $17 .95 

SEA DRAGON / 
Your submar ine .  the U S S Sea 
Dragon, penetrates a mined enemy 
channel Armed with missiles and 
torpedos, you engage the enemy while 
navigating unknown waters .  Succeed 
or come to a salty end in this game 29 
screens of horizontally scroll ing sea
scrape and sound from Adventure 
International Price: $26.50 

LUNAR LANDER 
A s  a vast panoramic moonscape 
scrolls by, select one of many landing 
sights . .  T he more perilous the spot, the 
more points scored - - if you land 
safely. You control LEM main engines 
and side thrusters .. One of the best 
uses of TRS-80 graphics we have ever 
seen From Adventure In ternational 
With sound 

Price: $26.50 

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

Price: $20.50 

ARMORED PATROIJ< 
A realistic t a n k  battle s imulation 
Your view is a 3--D perspective of an 
alien landscape Maneuver your T -36 
tank to locate and destroy enemy 
tanks and robots that lay hidden , 
ready to assault you Clever graphics 
create the il lusion of movement and 
d i mension From Adventure I nter
national With sou n d .  Price $32•00 

The sound of the klaxon is  cal l ing you ' 
Invaders have been spotted warping 
toward Ear1h You shift  right and left 
as you f i re your lasers. A few break 
formation and fly straight at you '  You 
place your finger on the fire button 
knowing that this shot must connect' 
With sound effects! 

Price : $26.50 

REAR GUARD / 
Deadly waves of enemy Cyborg craft 
attack you r  fleet from the rear You are 
the Mothershi p ' s  sole defender You 
have u n l i mited f i repower but the 
Cyborgs are swift, nimble attackers 
Your abilities are tested hard i n  this 
game or l ightening fast action and 
lively sound from Adventure I nter-
nat iona l  Price $26.50 

PEN ETRATOR 
Soar swiftly over jagged landscape, 
swooping  h i g h  and l ow t o  avo i d  
obstacles a n d  enemy missiles attack s .  
With miles of w i l d  terrain a n d  tunnels 
to penetrate, you ' re well armed with 
bombs and multiple forward missi le 
capabil ity .  From Melbourne House. 
Features sou n d ,  trainer mode and 
customizing program. 

Price: $36.50 

CAT 3 

STRIKE FORCE 
As the primary defender of  a world of 
cities u nder deadly alien attack ,  your 
weaponry is the latest rapid f i re 
miss i les , long range radar . and 
incendiary · ' star shel ls . · ·  Your  force 
field can absorb only a limited number 
of impacts A complex game ot 
strategy,  sk i l l  and reflexes from 
Melbourne House. Price: $26_50 

Asteroids float ominously around the 
s c re e n . Y o u  must d e s t roy t h e  
asteroids before they destroy you '  ( Bi g  
asteroids break i n t o  little ones) .  You r 
sh ip  wil l  respond to thrust, rotate, 
hyperspace and f i re .  Watch out for 
that saucer with the laser ! As 
reviewed i n  May 1 98 1  Byte Magazine 

Price: $26.50 

ROBOT ATTACK 
Talks without a voice synthesizer, 
through the cassette port . With just a 
hand laser i n . a remote space station, 
you encounter armed robots. Some 
march towards you , more wait around 
c o r n e rs Carefu l ,  the walls are 
electrified. Zap as many robots as you 
dare before escaping to a new section. 
More robots await you 

Price: $26.50 

DEFENSE COM MAND / STELLAR ESCORT 
T h e  invaders a r e  bac k !  Alone, you 
defend the all important nuclear fuel 
canisters from the repeated attacks of 
thieving aliens ,  repeatedly An alien 
passes your guard , snatches a 
canister and flys straight off. Quick'  
You have one last  chance to blast him 
from the sky' With sound and voice 

The latest super action game from Big 
Five As the Federation ' s  top space 
fighter you've been chosen to escort 
what is  possibly the most important 
sh ipment in Federation history. The 
enemy will send many squadrons of 
their  best fighters to intercept With 
sound 

Pri ce :  $26.50 
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THE BEST IN  ENTERTAINMENT FROM 
AMERICA'S TOP SOFTWARE HOUSES 

M ICR0-80 now has i n  stock some of the best games and adventures written for the '80s. These programs 
are suppl ied on cassette for the Level I I/1 6K TRS-80 Model I (or I l l). They are also su itab le for the System 80 
but sound m ay not be avai lable u n l ess a hardware mod i fication has been fitted to reverse the roles of 
recorders #1 and #2. L im ited stock is avai l able at these prices. 

FROM BIG FIVE 
COSMIC FIG HTER $20.95 

You r  sh ip comes out of hyperspace under a convoy of al iens ,  you 
destroy every one but another set appears , these seem more 
i nte l l igent . You el iminate them too . Your fuel supply is 
d imin ish ing . You must destroy 2 more sets before you can dock 
- i ncludes sound effects . 

ATIACK FORCE $26.50 

In this fast paced , m/1 game 8 alien ramships are warping 
towards your sh ip .  You must dodge them and fire your missiles 
before they destroy you - but watch out for the flagsh ip and its 
death beam ! !  - complete with sound effects . 

FROM ADVENTU R E  I NTERNATIO NAL 
ELI M INATOR $26.50 

Your mission is to prevent the marauding alien hoards from 
recovering your energizers from the planet surface. There are 
several types of alien ships - each with different weapons to 
destroy you ! !  - with sound effects . 

PLAN ETOI DS $26.50 

It ' s  you r  sh ip against a swarm of ki l ler planetoids , as you try to 
destroy them before they destroy you - with sharp graphics and 
sou nd effects . 

ADVENTU R ELAN D $26.50 

Wander through an enchanted world trying to recover 1 3  lost 
treasu res . You ' l l  encounter wild animals ,  magical beings ,  and 
many other peri ls and puzzles . Can you rescue the Blue Ox from 
the qu icksand? Or f ind your way out of the maze of pits? 

PIRATE'S ADVENTU RE $26.50 

' 'Yo ho ho and a bottle of rum . . .  ' '  Meet the pirate and his daffy 
bird along with many strange sights as you attempt to get out of 
you r  London flat and get to Treasure Island . Can you recover 
Long  John Si lver 's lost treasu res? 

MISSION IM POSSIBLE $26.50 

Good morn ing , you r  mission is to . . .  and so it beg ins .  Wi l l  you 
be able to complete your mission in time? Or is the world 's  first 
automated nuclear reactor doomed? This is hard. There 's  no 
magic and no help th is time , but plenty of suspense . Good luck ! 

VOO DOO CASTLE $26.50 

Count Cristo has had a fiendish curse put on him by his 8nemies . 
There he l ies , with you as his on ly hope . Wi l l  you be able to rescue 
h im or is he forever doomed? Beware the Voodoo Man . . .  

TH E COU NT $26.50 

You wake up in a large brass bed in. a castle, somewhere in  
Transylvania. Who are you ,  what are you doing here , and WHY 
did the postman del iver a bottle of blood? You ' l l love this 
adventure ,  in  fact you might say it 's Love at First Byte. 

STRANGE O DYSSEY $26.50 

Marooned at the edge of the galaxy, you 've stumbled on the ru ins 
of an ancient alien civil ization complete with fabulous treasures 
and unearthly technologies . Can you collect the treasures and 
return home or wil l  you be marooned forever? 

M ISSI LE ATTACK $20.50 

This is a real-time game with sound effects . You must protect 
your cities against enemy missi les , as your ski l l  i ncreases, so 
does the level of difficulty making accuracy a must .  

SPACE INTRU DERS $26.50 

A very fast game with the deluxe version of Space I nvaders , 
complete with "spitti ng " invaders and the SOS of escaping 
al iens - with sound effects . 

MYSTERY FUN HOUSE $26.50 

Can you even find your way in to the Strangest Fund House in  
existence let alone f ind your way completely through i t  or wi l l  you 
get kicked out when the park closes? 

PYRAM I D  OF DOOM $26.50 

An Egyptian Treasure Hunt leads you into the dark recesses of a 
recently uncovered Pyramid . Wil l  you recover all the treasures or 
more l ikely wi l l  you join its denizens for that long eternal sleep? 

G H OST TOWN $26.50 

Explore a deserted western min ing town in search of 1 3  
treasures . From rattlesnakes to runaway horses , th is  
Adventure ' s  got 'em al l !  (Also includes new bonus scoring 
system) .  

SAVAG E ISLAN D $26.50 

Part 1 - A small island in a remote ocean holds an awesome 
secret. Wi l l  you be the fi rst to uncover it? NOTE: This is the first 
part of a larger adventure . It wi l l  be necessary to buy further tapes 
to complete the entire Adventure. WARNING: FOR EXPERIENCED 
ADVENTURERS ONLY! 

SAVAG E ISLAN D $26.50 

Part 2 - After struggl ing through Part 1 , you have the consolation 
of knowing it ' s  half over. This concludes the two part Adventure. 
It requ i res you have completed Part 1 and received the password 
to start Part 2 .  

GOLDEN VOYAG E $26.50 

WARNING: For Experienced Adventurers Only! The King l ies near 
death in the royal palace-you have only three days to bring back 
the elixir to cure h im.  Journey through the lands of magic 
fountains and sacred temples , stormy seas and gold , gold , GOLD! 
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BUY YOUR MODt:L 3 fROM MICR0·80 
AND SAVt: $00's 

CAT 5 

MICR0-80 fits reliable MPI disk drives to the TRS-80 Model 3 to give system capacities and 
capabilities far in excess of those available elsewhere. All our conversions utilise low 
dissipation, switching-mode supplies to avoid screen jitter and overheating. The disk 
controller boards used incorporate special compensation circuitary for 80 track disk drives 
and may also be used to run 8 inch disk drives with an appropriate cable and DOS. 

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

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

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

WINCHISTIR DISK DRIVI SUB·SYSTIM 5MByte $2995 
lOMByte $3750 

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

Prices include Sales T ax  and are subject t o  change without notice. Prices are FOB Adelaide. Add $20 road freight anywhere in Australia. 
All computers and peripherals carry MICR0-80's Australia-wide. 9Q-day warranty covering parts and labour. 
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Nt:W 

THt: SPIITH·CORONA TP·l DAISY WHt:t:L P 

A low-priced letter quality printer 
NTt:R 

for 
Only 

Ideally suited for small businesses or the home user, the TP- 1 is a microprocessor controlled, 
correspondence quality printer that prints fully formed characters at an average print speed of 12 
characters per second. This simple to operate, compact printer is  compatible with most microcomputers 
and comes with the standard Centronics parallel interface (an optional serial data interface is available) 
and features: 

• 128 ASCII Character Set (88 printable) 
• 1 0  CPI or 12 CPI character spacing 
• 105 characters per line (or 126 in 12 pitch) 
• Handles letter and legal sized paper (up to 1.3" wide) 
• Variable line spacing and impression control 
• Prints original plus up to three copies 

*IYEW * /YEW * /YEW * /YEW * 
Tractor Feed Mechanism for Daisy Writer (ET121) $JBO 

Now your Daisywriter 2 can handle continuous stationery. Ideal for invoices and statements, etc. 

Prices include Sales Tax and are subject to change without notice. Prices are FOB Adelaide. Add $20 road freight anywhere in Australia. 
All equipment carries MICR0-80's Australia-wide 90-day warranty covering parts and labour. 
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DISK OPERATING SYSTEMS & 
DEVELOPMENT SOFTWARE 

You can i ncrease you r  prog ram m i ng prod uctivity, the execution speed and ' user frien d l i ness' of your  
programs by using an en hanced Disk Operat ing System (DOS). Together with  the other uti l ity software, you 
can get the most from you r  d isk drives. 

DOSPLUS 3.3 $99.95 

(Specify Model l s ingle or double density or Model l I I ) 

An economic DOS intended for the fi rst-time user and requiring 
sing le-sided disk drives . {The TRSDOS & DISK BASIC  MANUAL 
is requ ired to supplement the DOS PLUS manual ) . 

DOSPLUS 3.4 $$1 49.95 

(Specify Model l s ingle or double density or Model l I I )  

With a h igh degree of compatibi l ity with TRSDOS ,  DOS PLUS 3 . 4  
supports single- o r  double-sided , single o r  double density , 5 "  or 
8" disk drives with any track count (up to 96) . Su itable for the 
first-time or experienced user wanting a fuss-free, bug-free, 
easy to understand but very powerful DOS which supports 
variable length records up to 255 bytes I on g .  Comes with a stand 
alone manual . 

EN H BAS $52.95 

EN HBAS adds over 30 new commands and functions to your 
BASIC interpreter including high speed SORT, labels in BAS IC ,  
RESTORE to any l ine number, WH ILE-WEND for structured 
programming , SCROLL, LEFT , I NVERT,  DRAW and PLOT to give 
you ease of control over graphics , SOUND  and PLAY to add 
realistic sound effects and many more . Makes programming a 
breeze! Available for Model l or I l l ,  disk or cassette - specify 
which when ordering . 

N 

N EW DOS 80 VERSION 2.0 $1 69.00 

(Specify Model l or Model l I I )  
Newdos 8 0  su its the experienced user who has already used 
TRSDOS , understands the manual and is prepared to learn the 
somewhat complicated syntax of one of the most powerful DOS '  s 
avai lable .  With the correct hardware, Newdos 80 supports any 
mix of sing le- or double-sided , s ing le or double density , 5" or 8" 
disk drives with track counts up to 96. It provides powerfu l ,  
flexible fi le handl ing in  BAS IC i ncluding variable length records up 
to 4096 bytes . Definitely not for the beginner. 

MASTER DISK DIRECTORY $20.95 

FI N D  THE PROGRAM FAST! ! PAYS FOR ITSELF BY RELEAS ING 
REDUDANT D ISK SPACE! ! MASTER D IRECTORY records the 
d irectories of al l your individual disks onto one directory d isk . 
Then it allows you examine them , f ind an individual fi le quickly, l ist 
files alphabetical ly, weed out redundant fi les , identify disks with 
free space, l ist fi les by extension , etc . , etc. This program is 
invaluable for the serious disk user and will pay for itself many 
times over. 

TH E FLOPPY DOCTOR/M EMORY DIAG NOSTIC 

Model l Disk $36.50 Model l II Disk $43.50 

THE M ICRO CLI N I C  offers two programs designed to thoroughly 
check out the two most trouble-prone sections of the TRS-80 -
the disk system (control ler and drives) and the memory arrays . 
Both programs are written in Z80 machi ne code and are supplied 
together on diskette for a min imum 32K, one disk system . Specify 
Model I or Model I l l .  

E 
ADVENTU RE H INT BOOK $1 0.95 ASYLUM $26.50 

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

LABYRI NTH $26.50 

Labyrinth - you move through a gigantic labyrinth and scattered 
through this n ightmare are a multitude of objects and obstacles . A 
minotaur prowls the corridors - you must ki l l  it before it ki l ls you , 
Labyrinth has over 550 locations - be patient . 

Asylum places you in a cel l ,  you have to escape. It 's harder than it 
sounds , lots of hazards wil l be encountered . 

DEATH MAZE 5000 $26.50 

Death maze 5000 is another 3-D adventure .  You move through a 5 
storey bui ld ing - your goal is to leave the deathmaze alive . 



M I C R 0-80 P RODUCTS CAT S 

New 
SEIKOSHA GP-lOOA GRAPHICS 

PRINTER 

If you have delayed buying a Printer, then now is the time 
to reconsider. The Seikosha has been designed for simple 
operation and puts full dot addressable graphics at your 
command. You can repeat a column of data as many times 
as you like with just one command. Double-width 
character and dot addressable positioning are software 
controlled. -

PRICED 
AT 

ONLY 
$475 

Other features: 
• Automatic Printing avoiding data loss when the 

maximum line length is exceeded. 
• Allows mixing graphics, regular and double 

width characters on the same line. 
e Up to 50 characters per second. 
• Standard Centronics type Parallel interface. 
• Self-test mode. 
• Optional RS-232-C Serial Interface. 

PRINTERS GALORE AT UNBEATABLE PRICES 
MICR0-80 has a range of printers to suit every requirement from dot-matrix to correspondence quality daisywheel. 
Choose from the table below: 

BRAND MODEL TYPE 

COL 

EPSON MX-80III DM 80 
EPSON MX-1 00III DM 1 32 
MICROLINE 83A DM 132 
MICROLINE 84 DM 1 32 
MICROLINE 84 DM 132 
C ITOH 8510 DM 80 
C ITOH M1550 DM 132 
OLIVETTI PRAXIS35 DW 100 
OLIVETTI ET121 DW 132 
OLIVETTI ET221 DW 1 32 
ITOH FlO 40P DW 1 32 
ITOH FlO 40S DW 1 32 

NOTE: The following symbols are used: 

TYPE + DM = DOT MATRIX 
DW = DAISYWHEEL 

BI DIRECTIONAL Y = YES N = NO 

SPEED BI-DIR 
CPS 

80 y 
100 y 
120 y 
200 y 
200 y 
112 y 
120 y 

6 N 
12 N 
16 N 
40 y 
40 y 

LOWER CASE FULL - means Lowercase descenders to 
below line 

PAPER FEED F means Friction Feed 
T - means Tractor Feed 
FIT - means both Friction and Tractor 
Feed included in price 

INTERFACES P = PARALLEL (Centronics) 
S = SERIAL (RS232) 

FREIGHT 1 Add $10 for road freight anywhere in 
Australia 
2 - Add $20 for road freight anywhere in 
Australia 

SPECIFICATIONS 
LOWER PAPER GRAPHICS INTER FREIGHT PRICE WEEKLY 

CASE FEED FACES PAY· 
MENTS* 

FULL FIT HI-RES p 1 $ 999 $ 8.35 
FULL FIT HI-RES p 1 $1500 $12.55 
FULL FIT BLOCK PIS 1 $ 1599 $1 3.37 
FULL FIT HI-RES p 1 $2220 $18.57 
FULL FIT HI-RES s 1 $2340 $19.57 
FULL FIT HI-RES p 1 $ 999 $ 9. 19 
FULL FIT HI-RES p 1 $1499 $12.54 
FULL F NO p 1 $ 895 $ 8.33 
FULL F NO p 2 $1500 $12.55 
FULL F NO p 2 $2650 $22.17  
FULL F NO p 2 $ 1950 $16.31 
FULL F NO s 2 $2190 $18.32 

MICRO 80 
PRODUCTS 

Note: Prices subject to change without notice. Prices quoted include Sales Tax at the 17 .5o/o rate. Call or write for more details. 
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the Farm Feed character { OCH) through the printer driver) . Both of these 1 i nes may need to 
be changed depending on your computer and printer. In the double-strike mode the routine at 
440 does not slow the process down, but in normal mode the printer waits for a time as each 
new line is constructed. The al ternative would be to produce the calendar in a string array ; 
which wou 1 d use much more string space and need more memory .than the 4K used by this method. 

- 0000000000 -

***** EXTENDING THE BASIC INTERPRETER: HEX CONSTANTS by Roger Bowler ***** 

As a Level II user, you may occasionally have grown tired of converting hex RAM addresses to 
decimal before you can use them in BASIC ; or you may find programs difficult to understand because 
they refer to RAM addresses in decimal. Maybe you have even looked enviously at the Disk Basic 
manual and wished you could write statements such as: 

FOR I=&H3C40 TO &H3CBF: POKE I,&H86: NEXT 

Well, in the world of software nothing is impossible, and after running this short program, 
you wi 1 1  be ab 1 e to write and run programs containing hex constants as in the above ex amp 1 e. 
First power up the 80 with a MEMORY SIZE of 2041 6 { 4K RAM) or 32704 (1 6K RAM), then CLOAD and 
RUN this program. A 1 1  the program does is to POKE some machine code into the 60 bytes of RAM 
irrunediate.ly above the MEMORY SIZE limit, then it executes a couple of sample statements containing 
hex constants, just to demonstrate that the machine code works. Now you no l anger need to keep 
the BASIC program resident, so you can type NEW and your 1 80 will quite happily accept programs 
with hex constants in them. Incidentally, if you are typing this program in from a listing, 
you would be well advised to CSAVE it before running it. Of course, this program will have 
to be CLOADed and RUN again every time you power on. 

Now how does it work? We are fortunate that the BASIC interpreter used by the 1 80 was designed 
to a 11 ow extensions such as this. There are about 2 dozen strategically 1 ocated points during 
interpretation where the ROM code wi 11 jump out into the RAM to see whether the user wishes 
to do any additional processing. This is called an 11exit11 from the ROM, and in a normal cassette 
system a 1 1  these exits are unused. The exit we are using is taken by the interpreter whenever 
it finds an expression in your program which starts with a 11& 11 ; it consists of a call out to 
RAM location 41 62H. Now unless you have Disk Basic loaded, location 41 52H contains a jump back 
into the ROM to a piece of code which prints the 11L3 ERROR11 message. What we have done is to 
replace this jump by a jump to our own machine code in high RAM ;  our code will function as an 
extension of the BASIC interpreter by packing the hex characters fo 1 1  owing &H into their binary 
equivalent, and passing the result back to the ROM. 

When we come in to our code, the ROM gives us the address of the 11& 11 character in the HL register 
pair. In return for this generosity, we have to update the HL register pair to point past the 
hex characters, and we store the res.ul t { i. e. their packed va 1 ue) as a 1 6  bit integer w1 th LSB 
at location 41 2 1 H  and MSB at 4 1 22H . We also have to set location 40AFH equal to 02 to tell 
the ROM that the va 1 ue we 1 re sending him back is an integer { as opposed to single precision 
or string etc.). Then we can do a simple RET to continue interpretation. 

So now you can run programs with &H constants in them, and what 1 s more, the syntax is compati b 1 e 
with Disk Basic! 

Although the BASIC program shows the machine code being stored in high memory, this is only 
an example, since the machine code is completely relocatable. This means it doesn 1 t  contain 
any references to addresses withi n itself; all jumps are relative using the 11JR11 or 11DJNZ11 instruc
tions. So you may well prefer to save the machine code somewhere else in RAM, to avoid having 
to protect high memory. One way of doing this is to shift the 11Start of basic .. pointer at 40A4 
to point to 4325 instead of 42E9. This is done by: 

POKE 1 6548,37: POKE 1 6549,67: NEW 

(The NEW forces BASIC to recompute its pointers to account for the new start address). Ignore 
the SN ERROR. Now you have freed up locations 1 7 1 29-1 7 1 88 { 42E9-4324) into which you can store 
the machine code. Happy hexing! 

I always build USR routines using dynamic string packing. This technique { described in Afpendix 
H of the Leve 1 II Basic manu a 1 ) i nvo 1 ves packing the machine code into a string vari ab e from 
DATA statements during program i ni ti a 1 i sati on. It has a number of drawbacks, not the 1 east 
of which being that it is rather S-L -0-W. But these I can 1 i ve with. What I do draw the 1 i ne 
at is writing machine code i n  DECIMAL ; that is something I cannot do! Hasn 1 t this crazy computer 
heard of HEX? 

Well, mine has ; I write my machine code like this: 

200 DATA CD7FOA,5E23,56,EB,C39AOA,* 

and I include a little basic subroutine at the end of each program to pack these DATA statements 
into strings. 
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The subroutine reads each 11instruction 11 from the data as a string, then decodes and packs each 
pair of hex digits into a byte which it appends to string P$. The subroutine continues to build 
up the string until it reads an asterisk. Then by means of a quick 

POKE 16526,PEEK (VARPTR(P$+l)=POKE 16527,PEEK (VARPTR(P$)+2) 

we are all ready to do a USR call. 

It is quite easy to set up sever a 1 independent USR routines in this way ; I just make sure each 
set of DATA statements ends with an asterisk , ·  and save the routine in another string variable 
before calling the hex pack subroutine again. 

One thing to watch when using dynamic string packing - BASIC tends to move strings around in 
RAM (to reclaim unused string space), so set the VARPTRs immediately before making the USR call. 

- 0000000000 -

***** SERIES IMPEDANCE CALCULATIONS L2/16K - by W. G. Heath ***** 

This program illustrates one of the fundamental formulae connected with electrical problems 
and may be of interest to electrical engineering students and amateur radio enthusiasts. 

As explained on the first two displays on the video screen , a wide variety of problems are solvable 
and not confined to the general form of series resistance , inductance and capacitance alone. 
Some of these elements need not be present but the program is sti 11 adaptable , it will also 
operate the OHM ' s  law solutions of current, resistance and voltage (I=E/R) 

Following an indication of the scope of the program, a di splay list of all the variables involved 
is shown. Then follows the request for input of known and unknown values related to the problem 
in question. 

The ca 1 cul at ions are then made and the i ndi vidual vari ab 1 es are displayed together with their 
measured or calculated values. 

A graphi ca 1 di sp 1 ay of the general series circuit only, fo 11 ows , p 1 us an out 1 i ne of the various 
vector relationships and the impedance diagram. 

- 0000000000 -

Shown below are views of the screen: 

»> SERIES IKPEDANCE C I RCUIT  < «  

A WIDE VAR IETY O F  ELECTRICAL CIRCUIT PROBLEMS O F  THIS 

CATEGORY ARE SOLVEABLE DEPENDING UPON THE KNOWN AND UNKNOWN VAR

IABLES AVAILABLE . 

THE PROGRAI1KE W I LL CALCULATE ALL THE VARIABLES SHOWN 

IN THE FOLLOWING SCHEDULE SUBJECT TO APPROPRIATE INPUT VALUES. 

IT WILL HANDLE TWO UNKNOWNS SIKULTANEOUSLY PROVIDING 

ONE UNKNONN IS E I THER I ,  E, OR R, AND THE SECOND IS E I THER L, C 

OR X .  MAKE NO ENTRY FOR THE UNKNOWN VALUES. I . E .  PRESS <ENTER > 

ONLY WHEN INPUT? FOR THESE VARIABLES IS CALLED FOR . 

< ENTER >? I 

THE PR06RAKI1E CAN BE USED FOR PROBLEMS WHERE NO CAPAC

ITANCE OR, ALTERNATIVELY, NO INDUCTANCE IS PRESENT. 

INDUCTANCE CAN BE CALCULATED FOR AN I NDUCTIVE CIRCU I T  

WITHOUT CAPACITANCE IF I ,  E ,  AND R ,  A R E  KNOWN VALUES. 

F I NALLY THE PROSRAI111E W I LL ALSO OPERATE A SIKPLE OHM ' S  

LAW SOLUTION l I = E/R l B Y  I NPUTTING 0 l ZERO l F O R  BOTH C 
( CAPACITANCE l AND L l INDUCTANCE l SIMULTANEOUSLY. 

AFTER ALL CALCULATIONS HAVE BEEN COMPLETED A FURTHER 

TWO SCROLLS OF THE SCREEN CAN BE MADE WHICH WILL DISPLAY A CIR

CUIT  DIAGRAK OF THE GENERAL SERIES CIRCUIT FOLLOWED BY A VECTOR 
DIAGRAK AND IMPEDANCE D I ABRAM 

< ENTER >? 

E 

VL - VC 

VECTOR 

DIASRAI1 

r···············-�··::::�: 
0 ��-��---······-��L ..... ) I 

IMPEDANCE 

DIABRAI1 

0 
< ENTER >? 

X = 
LtH l /CN l . 
LN > 1 /CN 
I . E.  X IS + 

» > REVI EW OF VALUES OF ALL VARIABLES « < 

CURRENT I = 14 . 1421 
VOLTAGE E = 200 
RESISTANCE R = 10 
EQUIV REACT X = 10 
PHASE ANSLE T = 45 
IND. REACT. 8 = 15. 3052 
CAP. REACT. J = 5 .30515 
R. VOLT DROP VR = 141 . 421 
POWER UIATTSl P = 2000 

INDUCTANCE L = . 0487177 
FREQUENCY F = 50 
CAPACITANCE C = 6E-04 
IMPEDANCE Z = 14 . 1421 
POWER FACTOR Q = I 707107 
IND. VOLT DROP VL = 216. 448 
CAP, VOLT DROP VC = 75, 0262 
RESONANT FREQ. 11 = 29. 4374 

-- ALL CALCULATIONS COMPLETED --

READY 

> 
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***** OR. WHO ADVENTURE LII/l6K or 32K/Oisk 

PAGE 21 

***** 

This adventure will just run in a Leve 1 2 l6K machine provided the fo 11 owing instructions are 
followed . It will run also with Disk BASIC (with at least 32K of memory) . 

For the disk version, lines 720 and 730 are replaced by the two lines listed separately, the 
program supplied on the distribution disk has already been converted for you . 

This is an unusual adventure, using a data file in a manner similar to the Epyx games . The 
data file is the file called ORWHO/DAT on the distribution disk . This was created using the 
i ni ti a 1 i zati on program listed . If you are entering this program from the magazine you wi 11 
have to run this program to create a data file either on disk or cassette . 

The program uses a full 16K which is why it needs the data file . 

For a cassette based system, use the following procedure: 

(1) Type in the initializer, check it, and SAVE it to tape . 

(2) Type in the adventure, check it, and SAVE it to tape (a different one . . .  leave this positioned 
to just after the program) . 

(3) Reload the initializer and swap back to the tape the adventure is on (it should be positioned 
just after the program) . 

(4) Run the initializer and answer the question with T for tape . 

(5) Rewind the tape, reload the adventure, and run it . 

( 6) Oi sk users type in both programs and SAVE them to disk . Add the 1 i nes provided to make 
the cassette version work on disks . Run the initializer and answer D .  Then run the adventure . 

NOTE: People with more than 16K and disk users may find it advantageous to merge the data in 
the initializer with the main program . Although no explanation of how to do this is given here, 
it should not be too difficult . 

INSTRUCTIONS . 

After Dr . Who collected the Key to Time and defeated the Black Guardian, he received many praises 
and went on to greater things . The Key i tse 1 f was again broken into its component pieces and 
scattered throughout the universe . 

But the dark forces threaten � and in order to save the universe, the Timelords again need the 
Key . You have been chosen to go forth and locate it for them . You will be given a TAROIS (rather 
o 1 d and unre 1 i ab 1 e, but the best avai 1 ab 1 e) that has the coordinates of the planets on which 
the six parts are located pre-programm�d into it . By RESETing its controls you can travel between 
the six p 1 anets and Ga 1 afry . As usua 1, the six parts are disguised as other things, and you 
will have to use your intuition to figure out which is ·which . (There is a way to tell . . .  ) 

All the p 1 anets are inhabited, and most inhabitants tend to be antisocial . Whether you TALK 
to them, HIDE from them, kill them, OFFER them gifts of appeasement, or simply ignore them is 
up to you . Most objects are obvious, but some are hidden and have to be SEARCHed for . Only 
one key part is on any one planet . Beware the maze on Peladon . . .  

You can use commands of up to 64 characters . The program will ignore any words it doesn ' t  under
stand . Commands can be one, two or three words long . 

When you find all the parts (or think you have), take them back to the throne room on Ga 1 a fry 
to win . 

The program only needs to read in data once . You wi 11 on l y  need to rewind the data tape if 
you type BREAK or answer no to the "Another game?" question . 

- oooooooooo· -

***** LOWER CASE CONVERTER FOR BASIC PROGRAMS by O . M .  Wright ***** 

After you have fitted a lower case conversion . kit to your TRS-80/System 80 and have a Driver 
routine operating to your satisfaction, you will no doubt look back at all those BASIC programs 
you have produced with only capita 1 1 etters di sp 1 ayed . Whi 1 e many programs have only a few 
statements in the way of instructions to modify, the thought of virtually retyping some of the 
long Adventure type programs is most daunting . 

The fo 11 owing Assembly 1 anguage program goes a long way to solving the prob 1 em as it converts 
the characters inside PRINT statements into lower case with the exceptions of the first letter 
in the quotation and the first letter after a period and two spaces which is assumed to be a 
new sentence . It only a 1 ters characters within the PRINT statement and does not convert program 
commands and statements . 
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It will be necessary to finally edit the program to capitalise people• s names or titles which 
occur in PRINT statemments such as . • . • .  system 80/trs-80 • . .  or . . .  commander smith • . •  

Conditional statements may also need editing as follows: 

IF A$ = 1 1Yes 11 THEN 100 would need to be altered back to, 
IF A$ = 1 1YES11 THEN 100 or perhaps better still, 
IF A$ = 11YES11 OR A$ = 11yes .. THEN 100 

So with a little care in final editing you too can have small letters in abundance throughout 
your programs and across your screen. 

The program can be assembled with an Editor/Assembler and can be relocated by altering the ORG 
in 1 i ne 140 of the source 1 i sting to 0BE10H for a 32K system or to 0FE10H for a 48K system. 
Alternatively, the HEX dump (for l6k system) that follows the source l isting can be entered 
with a low memory monitor. 

For this program to work you must have lowercase i nsta 11 ed in your machine and a 1 ower case 
driver active. 

To load from tape: 

1. Answer MEMORY SIZE? (READY?) with: 32272. 
2. Load the machine language using SYSTEM. 
3. Type: I 32272 ( ENTER/NHILINE) to start. 

To load from distribution disk: 

1. BASIC, 65040 (ENTER/NEWLINE) 
2. CMD 11CONVERT11 
3. Type: /65040 (ENTER/NE\�LINE) to start. 

The program will initialize and display a copyright message. Then load the BASIC program you 
want converted and when ready, type: 

SYSTEM (ENTER/NEWLINE) 
/32272 (ENTER/NEWLINE) 

You can use the converter as many times as you 1 ike. The CMD fi 1 e and EDTASM file supp 1 i ed 
on the di stri buti on DOS are for a 48k system. For a 32k system and suitably assemb 1 ed machine 
language program, use 48656 as the memory size and entry address. 

00010 
00020 
00030 
00040 
00050 
00060 
00070 
00080 

40A4 00090 
40F9 00100 
06CC 00110 
4020 00120 

00130 
7E10 00140 
7E10 CDC901 00 1 50 
7E13 2 1 BC7E 00 1 60 
7E16 11403C 00170 
7E19 0 1 8000 00180 
7E1C EDBO 00 1 90 
7E 1 E  2 1 3C7F 00200 
7E2 1 1 1 003D 002 1 0  
7E24 014000 00220 
7E27 EDBO 00230 
7E29 21803D 00240 
7E2C 222040 00250 
7E2F ED5BA440 00260 
7E33 2AF940 00270 
7E36 B7 00280 
7E37 ED 52 00290 
7E39 7D 00300 
7E3A FE02 003 1 0  
7E3C 2005 00320 

BAS BEG 
BASEND 
BASIC 
CURSOR 

INIT 

- 0000000000 -

LOWER CASE CONVERTOR VER 2 .. 0 

CREATED 17 JUNE 1982 
BY DENNIS WRIGHT 
1 SNEAD COURT DINGLEY 3 1 72 
<C > ALL RIGHTS RESERVED 

EQU 
EQU 
EQU 
EQU 

ORG 
CALL 
LD 
LD 
LD 
LDIR 
LD 
LD 
LD 
LD I R  
LD 
LD 
LD 
LD 
OR 
SBC 
L D  
CP 
JR 

40A4H 
40F9H 
06CCH 
4020H 

7E 1 0H 
0 1 C9H 
HL , MESG1 
DE , 3C40H 
BC !I BOH 

HL , MESG2 
DE , 3DOOH 
BC , 40H 

HL , 3DBOH 
< CURSOR> , HL 

DE , < BASBEG> 
HL , < BASEND > 
A 
HL , DE 
A , L 
2 
N Z , CONT 

; PRINT MAIN MESSAGE 

; PLACE CURSOR 
; BELOW MESSAGE 

; CLEAR FLAGS 
; F I ND PROGRAM LENGTH 
; ROUT I NE CHECKS 
; IF PROGRAM LENGTH 
; I S ONLY TWO BYTES 
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7E3E 7C 
7E3F FEOO 
7E41 285D 
7E43 EB 
7E44 23 
7E45 23 
7E46 23 
7E47 CD997E 
7E4A FE22 
7E4C 20F9 
7E4E CD997E 
/C 
7E51 FE22 
7E53 28F2 
7E55 FE41 
7E57 38F5 
7E59 FE5B 
7E5B 30F1 
7E5D CD997E 
7E60 FE22 
7E62 28E3 
7E64 FE2E 
7E66 280D 
7E68 FE41 
7E6A 38F1 
7E6C FE5B 
7E6E 30ED 
7E70 C620 
7E72 77 
7E73 18E8 
7E75 CD997E 
7E78 FE22 
7E7A 28CB 
7E7C FE20 
7E7E 20E8 
7E80 CD997E 
7E83 FE22 

7E85 2BCO 
7E87 FE20 
7E89 20DD 
7E8B 18C1 
7E8D C1 
7E8E 23 
7E8F 23 
7E90 7E 
7E91 FEOO 
7E93 2819 
7E95 23 
7E96 23 
7E97 18AE 
7E99 23 
7E9A 7E 
7E9B FEOO 
7E9D 28EE 
7E9F C9 
7EAO 217C7F 
7EA3 11003D 
7EA6 014000 
7EA9 EDBO 
7EAB C3CC06 
7EAE 21BC7F 
7EB1 11003D 
7EB4 014000 
7EB7 EDBO 
7EB9 C3CC06 
7EBC 20 
AMS VERSION 
7EFC 20 
C> 17 JUNE 
7F3C 20 
ROBRAM 
7F7C 20 
D 
7FBC 20 

7E 1 0  

00330 
00340 
00350 
00360 CONT 
00370 
00380 
00390 
00400 SEARCH 
00410 
00420 
00430 FSTCAP 

00440 
00450 
00460 
00470 
00480 
00490 
00500 FNDLET 
00510 
00520 
00530 
00540 
00550 CONVRT 
00560 
00570 
00580 
00590 
00600 
00610 
00620 NUSENT 
00630 
00640 
00650 
00660 
00670 
00680 
00690 
00700 
007 1 0  
00720 
00730 LINEND 
00740 
00750 
00760 
00770 
00780 
00790 
00800 
00810 
00820 N X TBYT 
00830 
00840 
00850 
00860 
00870 NOPROS 
00880 
00890 
00900 
00910 
00920 PROEND 
00930 
00940 
00950 
00960 
00970 MES61 
2 . 0 
00980 

1982 
00990 MES62 

0 1 000 MES63 

0 1 0 1 0  MESG4 

0 1 020 

LD 
CP 
JR 
EX 
INC 
INC 
INC 
CALL 
CP 
JR 
CALL 

CP 
JR 
CP 
JR 
CP 
JR 
CALL 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
ADD 
LD 
JR 
CALL 
CP 
JR 
CP 
JR 
CALL 
CP 
JR 
CP 
JR 
JR 
POP 
INC 
INC 
LD 
CP 
JR 
INC 
INC 
JR 
INC 
LD 
CP 
JR 
RET 
LD 
LD 
LD 
LDIR 
JP 
LD 
LD 
LD 

LDIR 
JP 
DEFM 

DEFM 

DEFM 

DEFM 

DEFM 

END 

MICR0-80 

A,H 
0 
Z,NOPROB 
DE,HL 
HL 
HL 
HL 
NX TBYT 
22H 
NZ,SEARCH 
NXTBYT 

22H 
Z,SEARCH 
41H 
C,FSTCAP 
5BH 
NC,FSTCAP 
N X TBYT 
22H 
Z,SEARCH 
2EH 
Z,NUSENT 
41H 
C,FNDLET 
5BH 
NC,FNDLET 
A,20H 
< HL>,A 

FNDLET 

NXTBYT 
22H 
Z,SEARCH 
20H 
NZ,CONVRT 
NXTBYT 
22H 
Z,SEARCH 
20H 
NZ,CONVRT 
FSTCAP 
BC 
HL 
HL 
A, < HL> 
0 
Z,PROEND 
HL 
HL 
SEARCH 
HL 
A, < HL> 
0 

Z , LINEND 

HL,MES63 
DE,3DOOH 
BC,40H 

BASIC 
HL,MES64' 
DE,3DOOH 
BC,40H 

BASIC 

;LONB WHICH 
;INDICATES 
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;NO BASIC PROBRAM LOADED 
;PUT PROGRAM START ADDRESS 
;INTO HL AND 
;JUMP LINE 
;POINTERS 
;GET NEXT BYTE 
;QUOTE? 
;TRY ABAIN 
;ROUTINE LEAVES 1ST LETTER U 

;2ND QUOTE? 
;SEARCH FOR NEXT QUOTATION 
;LESS THAN " A " ?  
;SEARCH FOR 1ST CAPITAL 

;GREATER THAN " Z " ?  
;SEARCH FOR 1ST CAPITAL 

;2ND QUOTE? 
;SEARCH FOR NEXT QUOTATION 
;PERIOD? 

;CHECK FOR NEW SENTENCE 
;LESS THAN " A " ?  

;FIND LETTER 
;BREATER THAN " Z " ?  
;FIND LETTER 
;CONVRT TO LOWERCASE 
;STORE BACK IN PROGRAM 

;2ND QUOTE? 
;SEARCH FOR NEXT QUOTATION 
;SPACE? 
;THEN CONVERT 

;2ND QUOTE? 
;SEARCH FOR NEXT QUOTATION 
;2ND SPACE? 
;THEN CONVERT 

;SEARCH FOR FIRST CAPITAL 
;CLEAR STACK 

;JUMP OVER 
;LINE POINTER 
;CHECK FOR 
;END OF PROBRAM 
;RET TO BASIC 
;JUMP OVER 
;LINE NUMBER 
;LOOK IN NEXT LINE 

;LOAD NEXT BYTE 
;END OF PROGRAM LINE? 
;GO JUMP LINE POINTERS 

;PRINT � No PROGRAM ' MESSABE 

;RETURN TO BASIC 
; PRINT ' COMPLETED ' MESSAGE 

;RETURN TO BASIC 
LOWER CASE CONVERTER FOR BASIC PROGR 

CREATED BY DENNIS WRIBHT 

PROGRAM CONVERTING RESIDENT BASIC P 

NO BASIC PROGRAM LOADE 

CONVERSION COMPLETE 

INIT 
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7E10 : 
7E20 : 
7E30 : 
7E40 : 
7E50 : 
7E60 : 
7E70 : 
7E80 : 
7E90 : 
7EAO : 
7EBO : 
7ECO : 
7EDO : 
7EEO : 
7EFO : 
7FOO : 
7F10 : 
7F20 : 
7F30 : 
7F40 : 
7F50 : 
7F60 : 
7F70 : 
7F80 : 
7F90 :: 
7FAO : 
7FBO : 
7FCO : 
7FDO : 
7FEO : 
7FFO : 

CD C9 01 21 BC 7E 1 1  40 3C 0 1  80 00 ED BO 2 1  3C 
7F 11 00 3D 0 1  40 00 ED BO 2 1  80 3D 22 20 40 ED 
5B A4 40 2A F9 40 B7 ED 52 7D FE 02 20 05 7C FE 
00 28 5D EB 23 23 23 CD 99 7E FE 22 20 F9 CD 99 
7E FE 22 28 F2 FE 41 38 F5 FE 5B 30 F1 CD 99 7E 
FE 22 28 E3 FE 2E 28 OD FE 4 1  38 F1 FE 5B 30 ED 
C6 20 77 18 E8 CD 99 7E FE 22 28 CB FE 20 20 E8 
CD 99 7E FE 22 28 CO FE 20 20 DD 18 C1 C1 23 23 
7E FE 00 28 19 23 23 18 AE 23 7E FE 00 28 EE C9 
21 7C 7F 11 00 3D 01 40 00 ED BO C3 CC 06 21 BC 
7F 1 1  00 3D 0 1  40 00 ED BO C3 CC 06 20 20 20 20 
20 20 20 4C 4F 57 45 52 20 43 4 1  53 45 20 43 4F 
4E 56 45 52 54 45 52 20 46 4F 52 20 42 4 1  53 49 
43 20 50 52 4F 47 52 41 4D 53 20 20 20 56 45 52 
53 49 4F 4E 20 32 2E 30 20 20 20 20 20 20 20 20 
20 20 20 43 52 45 41 54 45 44 20 42 59 20 44 45 
4E 4E 49 53 20 57 52 49 47 48 54 20 20 20 20 20 
20 20 20 20 20 20 28 43 29 20 20 20 31 37 20 4A 
55 4E 45 20 31 39 38 32 20 20 20 20 20 20 20 20 
20 20 20 50 52 4F 47 52 4 1  4D 20 20 43 4F 4E 56 
45 52 54 49 4E 47 20 52 45 53 49 44 45 4E 54 20 
42 41 53 49 43 20 50 52 4F 47 52 41 4D 20 20 20 
20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
20 4E 4F 20 42 41 53 49 43 20 50 52 4F 47 52 4 1  
4D 20 4 C  4F 41 4 4  45 4 4  20 20 2 0  20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
20 20 20 20 43 4F 4E 56 45 52 53 49 4F 4E 20 43 
4F 4D 50 4C 45 54 45 20 20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 20 20 20 20 

* * * *  VARIABLE WORKSHEET **** 

270 NEXT X 
COLOUR COMPUTER 280 PRINT:ft:-2 , "  " 

290 PRINT#-2 , " SUBROUTINE INFORMA 
TION : - " 

10 � ** * VARIABLE WORKSHEET*** 
20 7 *****FOR THE TRSBCC***** 
30 � oR I GINALLY BY S&P MILLER 
40 � FOR THE TRS80 
50 CLEAR 1 00'.) 
6�) CLS 
"lt) PR I NT @ 71 , " VARIABLE WORKSHEE 
T II 

8i.-) PRINT TAB <15 ) " BY 
90 PR I NT " BY S & P MILLER FOR THE 

TRS8€1CC 
1("� PRINT 
1 H� PRINT 
1 2(-1 INPUT " t"'AX. NUt"'BER OF ARRAYS "  
;A 
13(1 INPUT " MAX • NUMBER OF SUBROUT 
INE LINES REQUIRED " ;B 
140 INPUT " MAX. NUMBER OF VARIABL 
E L I NES REQUIRED " ;C 
1 5':' I NPUT " NUMBER OF COPIES REQU I 
RED " ;Y 
1 60 FOR J=1 TO Y 
1 70 PRINT:ft:-2 , CHRS <27>CHR$ (14 ) " V  
ARIABLE WORKSHEET " 
1 80 PR I NT#-2 , " PROGRAM : " , , " PROG 
RAMMER : " � ' " DATE : I /19 : II  

1 90 PRINT:ft:-2 , "  I I  

2(-?0 PR I NT:ft:-2 , " MEMORY CLEARED -
MEMORY PROTECTION AT -

2 1 0  PRINT:ft:-2 , "  II 

22(') PR I NT:ft:- 2 ,  II II 

23(1 PRINT:ft:-2 ,  I I II 

24(-1 PRINT:ft:-2 , " LIST OF DIMENSIONE 
D ARRAYS : - " 
250 FOR X=1 TO A 
260 PRINT#-2 , "  DIM N 
AME : "  

300 PRINT:ft:-2 , "  I I  

3 1 0  PRINT:ft:-2 , "  START # :  END :ft: 
COMMENTS " 

320 PRINT:ft:-2 , " " 
330 FOR X=1 TO B 
340 PRINT:ft:-2 , " 
---- II • II • II • 

' . ' 

I I  • II • II • II ' . ' 

350 PRINT:ft:-2 , STRING$ (41 , " - " ) 
360 NEXT X 
370 PRINT:ft:-2 , "  II 

380 PRINT:ft:-2 , " VARIABLE LIST : - " 
390 PRINT:ft:-2 , "  I I  

4(10 PRINTtt-2 , I I  NAME 
LABEL /USE 

4 1 0 PRINT:ft:-2 , " II 

420 FOR X=1 TO C 
430 PRINT:ft:-2 , " 
440 PRINT:ft:-2 , STRING$ (44 , " - " ) 
450 NEXT X 
460 PRINT:ft:-2 , " II 

470 PRINT:ft:-2 , " PERIPHERALS REQUIR 
ED : - "  
480 PRINT:ft:-2 , "  I I  

490 PRINT:ft:-2 , "  CASSETTE < ) : PRI 
NTER < ) : DISKS ( > NUMBER REQUI 
RED 
500 PRINT:ft:-2 , " NOTES : - " 
510 PRINT:ft:-2 , "  II 

520 PRINT:ft:-2 , "  II 

530 PRINT:ft:-2 , "  " 
540 NEXT J 
55';) CLEAR 50 
560 ' VARIABLE LIST : -
570 ' A :  NO. OF ARRAY LINES 
580 ' B :  NO. OF SUBROUTINE LINES 
590 ' C :  NO. OF VARIABLE LINES 
600 ' Y :  NO. OF COPIES REQUIRED 
610 ' J :  LOOP COUNTER FOR COPIES 
620 ' X :  LOOP COUNTER FOR A , B , C 
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**** M I LEAGE CALCULATOR **** 

COLOUR COMPUTER 

10 � ***M I LEAGE CALCULATOR*** 
20 " ****FOR THE TRS80CC***** 
30 � oR I G I NALLY BY FRANK GRECO 
40 " FOR THE TRS80 
50 • 

60 " D I SK USERS CHANGE • 

70 � #- 1  TO # 1  I N  L I NES 540-560 , 
80 � ADD : - " +STR$ ( M ) � TO 540 , 
" +STR$ < MM >  TO 1 0 1 0 ,  � +STR$ ( M+ 1 ) '  

T O  1 1 70 
90 � LEAVE OUT THE � AUD I O  ON � S  
1 00 � cHANGE " TA PE ' S TO ' D I SK � s 
1 1 0 > 

1 20 � 

1 30 CLS : P R I NT@65 , " KMS PER L I TRE/ 
M I LES PER GALLON CONVE 
RS I ON . " 
1 40 PR I NT "  WR I TTEN BY FRANK GREC 
0 . " 
1 50 PR I NT "  MAR I BYRNDNG V I CTOR I A ,  
AUSTRAL I A  
1 60 FDR X = 1  T O  3000 : NE X T X  
1 70 GOTO 680 
1 80 SOUND200 , 1  
1 90 CLS : PR I NT : I NPUT " MONTH NUMBER 

< 1  TO 1 2 > " ; M  
200 I F  M< 1 DR M > 1 2  THEN 1 90 
2 1 0  I NPUT " K I LDMETERS AT THE STAR 
T " ; A  
22€1 I NPUT " K I LDMETERS AT THE END " 
; B 
230 I NPUT " HOW MANY L I TRES HAVE Y 
OU PUT I N  THE TANK " ; F 
240 I NPUT " COST " ; CC 
25�) C=B-A 
260 PR I NT : PR I NT 
270 PR I NT " YOU TRAVELLED " ; C ; " K I L  
OMETERS . "  
280 REM* CONV KM TO M I LES * 
290 D=C*0 . 62 
300 PR I NT " THAr S ABOUT " ;  I NT ( D ) ; 
" M I LES . " 
3 1 0  PR I NT : PR I NT " NOW I AM WORK I NG 

OUT YOUR PETROL CONSUMPT I ON . " 

32€1 SOUND2€H1 , 1 
330 FOR X = l  TO 1 00 0 : NE X T X  

340 CLS 

350 REM** PETROL CONS ** 
360 E=C I F  
37('l G=E*O . 62 
380 H=G*4 . 5  
390 REM * L I TRES PER 1 00 KM * 
400 FF=FI < C I 1 00 >  
4 1 0  PR I NT " D I STANCE TRAVELLED I S "  
; C ; " KMS . " 
420 PR I NT " WH I CH I S  ABOUT " ; I NT < D >  
; " M I LES . " 
430 PR I NT : PR I NT " PETROL CONS FOR " 
; C ; " KMS I S  " ; : PR I NT US I NG " ## . # "  
; E ; : PR I NT "  KMS / L I TRE . " 
440 PR I NT : PR I NT " -ABOUT " I NT < H > " M I  
LES PER GALLON . " 
450 PR I NT : P R I NT " THAT I S  " ; : PR I NT 

US I NG " ## . # " ; FF ; : PR I NT "  L I TRES 
PER 1 00 KM . " 
46('l PR I NT :  PR I NT " WANT TO SAVE I T  
O N  TAPE? < Y I N >  " ;  
470 GOSUB 600 
480 CLS 

49(1 SOUND200 , 1 
500 PR I NT@ 1 62 , " MAKE PREPARAT I ON 
S FOR DUMP I NG "  
5 1 0  P R I NT@290 , " " ; : I NPUT " H I T  ENTE 
R WHEN READY " ; A  
520 CLS : PR I NT@266 , " DUMP I NG DATA " 
530 AUD I OON 
54{�) OPEN " 0 " , #- 1 ,  " M I LES " 
550 PR I NT#- 1 , M , CC , A , B , F , D , E , H , C ,  
FF 
560 CLOSE # - 1  
570 CLS : PR I NT@226 , " MAKE ANOTHER 

COF·Y ? <Y /t.J >  
58€1 GDSUB 600 
590 GOT0520 
600 SDUND200 , 1  
6 1 0  C$= I NKEY$ : I F  C$= " " THEN6 1 0  
62€1 I F  C$= " Y "  THEN RETURN ELSE I 
F C$= " N "  THEN CLS 
630 CLS : PR I NT : PR I NT "  ANY MORE 

DATA? < Y I N >  " ; 

640 SDUND200 , 1  
650 G$= " " : G$= I NKEY$ : I F  G$= " " TH 
EN 650 
660 IF G$= " Y "  THEN 1 90 
670 I F  G$= " N "  THEN CLS : GOTO 680 

68('l CLS : PR I NT€!44 , "M E N u II 
690 PR I N T : PR I NT 
70C..:t PR I NT "  1 - I NPUT DATA ROUT I 

NE " 
7 1 0  PR I NT "  2 - PROJ ECT I ON CHAR 
T "  

72('l PR I NT II 3 - SUMMARY 
730 PR I NT "  4 - END " 
740 SDUND200 , 1  
750 A$= " " : A$= I NKEY$ : I F  A$= " " TH 
EN 750 
760 B= VAL ( A$ ) : 0N B GOTO 1 90 
770 , 880 , 1 350 
770 CLS : PR I NT@40 , " PROJ ECT I DN CHA 
RT " 
780 PR I NT : PR I NT " ON THE AVERAGE H 
OW MANY KM I L I TRE DOES YOUR CAR D 
0 " ;  
79'3 I NPUT P 
8(10 PR I NT :  PR I NT " HOW MANY KM DO Y 
OU WANT I T  PROJ ECTED FOR 

' 
8 1 0  I NPUT PP 
820 X X=PP I P  
8 3 0  PR I NT : PR I NT " ON " ; PP ; " KM Y O U  W 
OULD NEED " I NT < X X > " L I TRES OF FUEL 

840 PR I NT : PR I NT : PR I NT " PRESS ANY 
KEY TO RETURN TO MENU " 
850 SOUND20') ,  1 
860 D$= I NKEY$ : I F  D$= " " THEN 860 

ELSE 870 
87') GOTO 680 
88('l CLS : PR I NT@44 , " SUMMARY " 
890 PR I NT : PR I NT : PR I NT 
9(10 PR I NT "  MDNTHL Y DR YEARLY 
M OR Y >  ? "  
9 1 0  SOUND2,?)0 , 1 
920 E$= " " : E$= I NKEY$ : I F  E$= " " TH 
EN 92€1 
930 I F  E$= " M " THEN950 ELSE 1 1 00 
940 STOP 
950 CLS : PR I NT@44 , " MONTHLY " 
960 SOUND200 , 1  
970 PR I NT : PR I NT : PR I NT : I NPUT " MON 
TH NUMBER = " ; MM 
98'3 M=O 
99€1 CLS : PR I NT€!230 , " READ I NG -- MD 
NTH " ; M+ 1  
1 000 AUD I O  ON 
1 0 1 0  - 1 030 , 1 1 70- 1 1 90 
1 020 I NPUT #- 1 , M , CC , A , B , F , D , E , H ,  
C , FF 
1 ('l30 CLOSE # - 1  
1 040 I F  M< >MM THEN 990 
1 050 CLS : PR I NT@40 , " MONTH NUMBER " 
; M : PR I NT : PR I NT 
1 060 GOSUB 1 360 
1 07'3 CLS : PR I NT@470 , " --- ANY MORE 

MONTHS .., < Y I N >  --- " 

< 
0 
r
c:: 
3: 
1"11 

w 

2 
0 

co 

c... 
c:: 
r
-< 

1.0 
co 
N 

3: ...... 
" 
:::0 
0 I 
co 
0 

"'0 

� 
1"11 

N 
U'l 



1 080 GOSUB 600 
1 090 - 1 030 , 1 1 70- 1 1 90 
1 1 00 PR I NT : PR I NT 
1 1 1 0 SOUND200 , 1  
1 1 20 I NPUT " PRESS ENTER WHEN 

READY " ; A  
1 1 30 CLS : PR I NT@ 1 02 , " READ I NG 
EARLY 
1 1 40 M=0 
1 1 50 PR I NT@234 , " MONTH # " ; M+ 1 
1 1 60 AUD I O  ON 
1 1 70 OPEN " I " ,  fl:- 1 ,  ".M I LE S "  

TAPE 

-- y 

1 1 80 I NPUT #- 1 , M , CC , A , B , F , D , E , H , 
C , FF 
1 1 90 CLOSE fl:- 1 
1 200 Z = Z +CC 
1 2 1 0  Y=Y+F 
1 220 QQ=QQ+C 
1 230 RR=RR+E 
1 240 IF M< 1 2  THEN 1 1 50 
1 250 CLS : PR I NT@44 , " COSTS " 
1 260 PR I NT : PR I NT 
1 270 PR I NT " TOTAL L I TRES " , " TOTAL 

COST " 
1 280 PR I NTY , Z 
1 290 PR I NT : PR I NT : PR I NT " TOTAL KMS 
" , " AVG KM/ L "  
1 300 R=RR/ 1 2  
1 3 1 0  PR I NTQQ , : PR I NT US I NG " ## . ## "  
; R 
1 320 PR I NT : PR I NT : PR I NT : PR I NT " PRE 
SS ANY KEY TO RETURN TO MENU " 
1 330 GOSUB 650 
1 340 RETURN 
1 350 CLS : PR I NT@200 , " --- THE END 

--- " : PR I NT@447 , " " ; : END 
1 360 PR I NT " TOTAL L I TRES " , " TOTAL 

COST " 
1 370 PR I NT : PR I NTF , CC 
1 380 PR I NT : PR I NT : PR I NT " TOTAL KMS 
" , " AVG KM/ L "  
1 390 PR I NT : PR I NTC , : PR I NT US I NG " #  
fl: . fl:# " ; E  
1 400 PR I NT : PR I NT : PR I NT " PRESS ANY 

KEY TO RETURN TO MENU " ; 

1 4 1 0  GOT0650 

**** VAR I ABLE WORKSHEET **** 

H I TACH I PEACH 

2 , *********************************** 

**** 

I 

3 , * VAR I ABLE WORKSHEET - FOR THE TRS-
80 * 
4 , * S & P M I LLER : P . O . BO X  37- 1 

30 * 
5 , * STOKES VALLEY ; NEW Z EALAND 

* 
6 , *********************************** 
**** 
10 CLEAR 1 000 

20 CLS 
30 LOCATE 1 3 , 4 : PR I NT " VAR I ABLE WORKSHEET " 
35 PR I NT 
40 PR I NT TAB < 38 > " BY S & P M I LLER - FOR T 
HE TRS-80 " 
50 PR I NT 
60 PR I NT TAB C 38 ) " - MOD I F I ED FOR H I TACH 
I MB-6890 " 
65 PR I NT 
70 PR I NT 
80 I NPUT " ENTER MA X .  NUMBER OF ARRAYS " ; 

A 
90 I NPUT " ENTER MA X .  NUMBER OF SUBROUT I NE 

L I NES REQU I RED " ; B  
1 00 I NPUT " ENTER MA X .  NUMBER OF VAR I ABLE 
L I NES REQU I RED " ; C  
1 1 0 I NPUT " ENTER NUMBER OF COP I ES REQU I RE 
D " ; Y  
1 1 5 OPEN " 0 " , 1 , " LPT0 : " 
1 20 FOR J = t  TO Y 
1 30 PR I NT# t , " VAR I ABLE WORKSHEET " 
1 40 PR I NT# 1 , " PROGRAM : " , , " PROGRAMMER 
, , " DATE : I / 1 9 : "  
1 50 PR I NT# ! , "  II 
1 60 PR I NT:IJ: t , " MEMORY CLEARED 

MEMORY PROTECT I ON AT -
1 70 PR I NT# ! , "  II 
1 80 PR I NT# t , " L I ST OF TYPE DEF I N I T I ONS 

1 90 PR I NT# 1 , 
200 PR I NT# 1 , "  DEFSTR 
2 1 0  PR I NTfi: 1 , "  DEF I NT 
220 PR I NT# l , "  DEFSNG 
230 PR I NT# 1 , "  DEFDBL 
240 PR I NT# 1 , 
250 PR I NT# 1 , 

: II 

. 

260 PR I NT fi: 1 , " L I ST OF D I MENS I ONED ARRAYS 
: - " 
270 FOR X = 1  TO A 
280 PR I NT# 1 , "  D I M  ( ) : NAME : "  
290 NEXT X 
300 PR I NT# 1 , II II 
3 1 0  PR I NT# 1 , " SUBROUT I NE I NFORMAT I ON : - " 
320 PR I NT# 1 , II II 
330 PR I NT# 1 , "  START # :  END # : COMMENTS 

I 

I 

340 P R I NT# 1 , 11 II 
350 FOR X = 1  TO B 
360 PR I NT# 1 , 11 ------

.. . ' 

II • II a II a II ' . ' 

370 PR I NT# 1 , STR I NG$ ( 4 1 , �� - " ) 
380 N E X T  X 
390 PR I NT# 1 , "  I I  
400 P R I NT# 1 , " VAR I ABLE L I ST : - " 
4 1 0  PR I NT# ! , "  II 
420 PR I NT# 1 , "  NAME 
USE" 
430 PR I NT# 1 , "  II 
440 FOR X = t  TO C 
450 PR I NT# 1 , "  --- � � , 

460 P R I NT# 1 , STR I NG$ ( 44 , " - " ) 
470 NEXT X 
480 PR I NT# 1 , "  II 

.. . .. . ' . 

LABEL / 

490 PR I NT# 1 , " PER I PHERALS REQU I RED : - 11 

500 PR I NT# 1 , "  II 
5 1 0  PR I NT# 1 , "  CASSETTE # 1 
fl: 2 < > : PR I NTER < > : D I SCS 
QU I RED -- I I  

> : CASSETTE 
> NUMBER RE 

520 PR I NT# 1 , " NOTES : - II  
530 PR I NT# 1 , "  II 
540 PR I NT# 1 , "  II 
550 PR I NT# 1 , "  II 
560 NE XT J 
565 CLOSE 
570 CLEAR 50 
580 , 

590 
600 
6 1 0  
620 
630 
640 

10 , 
1 2  , 
1 3  , 
1 4  , 

1 5  , 

, 
, 

, 
, 
, 

A 
B 
c 
y 

VAR I ABLE 
NUMBER 

L I ST : -
O F  ARRAY L I NES 

SUBROUT I NE L I NES 
VAR I ABLE L I NES 
COP I ES REQU I RED 

J : LOOP COUNTER FOR COP I ES 
X : II II II A ,  B AND c 

**** M I LEAGE CALCULATOR **** 

H I TACH I PEACH 

*** M I LEAGE CALCULATOR *** 
* FRANK GRECO * 
* R I VERV I EW COURT * 
* MAR I BYRNONG V I C .  * 
************************** 

20 CLS : LOCATE 1 5 , 1 0 : PR I NT " K I LOMETERS PER 
L I TRE / M I LES PER GALLON CONVERS I ON . " 
30 LOCATE25 , 1 2 : PR I NT " WR I TTEN BY FRANK GR 
ECO . II 

< 
0 
r 
c: 
3: 
rr1 

w 

:z 
0 

o:> 

c... 
c: 
r 
-< 

__. 
1.0 
co 
N 

3: ..... 
n 
:::0 
0 I 
o:> 
0 

""0 
:X::. 
G'l 
rr1 

N 
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40 LOCATE20 , 1 4 : PR I NT " MAR I BYRNONG V I CTOR ! 
A , AUSTRAL I A , 3032 " 
50 FOR X = 1  TO 3000 : NE X T X  
60 GOTO 500 
70 CLS : I NPUT " PLEASE I NPUT MONTH NUMBER < 
< 1  TO 1 2  > > " ; M 

80 I NPUT " PLEASE I NPUT K I LOMETERS AT THE 
START " ; A  
90 I NPUT " PLEASE I NPUT K I LOMETERS AT THE 
END " ; B  
1 00 I NPUT " PLEASE I NPUT HOW MANY L I TRES Y 
OU HAVE PUT I N  THE TANK " ; F  
1 1 0 I NPUT " PLEASE I NPUT COST " ; CC 
1 20 C=B-A 
1 30 PR I NT : PR I NT 
1 40 PR I NT " YOU HAVE TRAVELLED " ; C ; "  K I LOM 
ETERS . 11 
1 50 PR I NT : PR I NT 
1 60 REM* CONV KM TO M I LES * 
1 70 D=C*0 . 62 
1 80 PR I NT " THAr s ABOUT " ;  D ; " M I LES . .. 
1 90 PR I NT : PR I NT " NOW I AM WORK I NG OUT YOU 
R PETROL CONSUMPT I ON . " 
200 FOR X = 1  TO 1 000 : N E X T X  
2 1 0  CLS 
220 REM** PETROL CONS ** 
230 E=C I F  
2 4 0  G=E*0 . 62 
250 H=G*4 . 5 
260 REM * L I TRES PER 1 00 KM * 
270 FF=F I < C I 1 0 0 )  
280 PR I NT " --- TOTAL D I STANCE TRAVELLED I 
S " ; C ; " KMS . " 
290 PR I NT : PR I NT " --- WH I CH I S  ABOUT " ; D ; " 

M I LES . " 
300 PR I NT : PR I NT " --- PETROL CONS FOR " ; C ;  
II KMS IS " ; E ; " KMSI L I TRE . " 
3 1 0  PR I NT : PR I NT " --- THAT � s ABOUT " ; H ; "  M 
I LES PER GALLON . "  
320 PR I NT : PR I NT " --- THAT I S  " ; FF ; " L I TRES 

PER 1 00 KM . " 
330 LOCATE 1 9 , 1 4 : PR I NT " --- WANT TO SAVE I 
T ON TAPE? < Y I N >  --- " ;  
340 GOSUB 440 
350 CLS 
360 LOCATE25 , 7 : PR I NT " MAKE PREPARAT I ONS F 
OR DUMP I NG "  
370 LOCATE29 , 1 0 : PR I NT " " ; : PR I NT " H I T  ENTER 

WHEN READY " 
375 G$= " " : G$= I NKEY$ : 1 F  G$= " " THEN 375 
380 CLS : LOCATE29 , 1 0 : PR I NT " DUMP I NG DATA " 
385 OPEN " 0 " , # 1 , " CAS0 : DATA "  
390 FOR X = 1 T O  1 000 : NE X T : PR I NT# 1 , M , CC , A , B 
, F , D , E , H , C , FF 

-.:. �5 CLOSE 
400 CLS : LOCATE29 , 1 0 : PR I NT 11 DATA HAS BEEN 
DUMPED " 
4 1 0  LOCATE23 , 1 2 : PR I NT " --- MAKE ANOTHER C 

OPY < Y I N >  --- " ; 

420 GOSUB 440 
430 GOTO 380 
440 C$= " " : C$= I NKEY$ : 1 F C$= " " THEN 440 
450 IF C$= " Y 11 THEN RETURN ELSE IF C$= " N "  

THEN CLS 
460 CLS : LOCATE25 , 1 0 : PR I NT 11 --- ANY MORE 
DATA? < Y I N >  --- �� ; 
470 G$= " " : G$= I NKEY$ : 1 F  G$= " " THEN 470 
480 IF G$= " Y 11 THEN 70 
490 IF G$= " N 11 THEN CLS : GOTO 500 
500 CLS : LOCATE3 1 , 3 : PR I NT 11 M  E N u I I  
5 1 0  LOCATE3 1 , 3 : PR I NT 11 SELECT 1 "  
520 LOCATE23 , 6 : PR I NT 11 1 - I NPUT DATA ROUT 
I NE 11 
530 PR I NTTAB < 23 > ; " 2 - PROJECT I ON CHAR T "  
5 4 0  PR I NTTAB < 23 > ; " 3 - SUMMARY 
550 PR I NTTAB < 23 > ; " 4 - END " 
560 A$= " " : A$= I NKEY$ : I F  A$= " " THEN 560 
570 B=VAL ( A$ > : ON B GOTO 70 , 580 , 680 

, 1 070 
580 CLS : LOCATE3 1 , 3 : PR I NT " PROJ ECT I ON CHAR 

T "  
590 PR I NT : PR I NT " ON THE AVERAGE HOW MANY 
KM I L I TRE DOES YOUR CAR DO 11 ; 

600 I NPUT P 
6 1 0  PR I NT " HOW MANY KM DO YOU WANT IT PRO 
J ECTED FOR II ; 

620 I NPUT PP 
630 X X=PPI P  
640 PR I NT : PR I NT " ON " ; PP ; " KM YOU WOULD N E  
ED " ; X X ; " L I TRES O F  FUEL " 
650 LOCATE 1 7 , 1 7 : PR I NT "  PRESS ANY KEY TO 
RETURN TO MENU " 
660 D$= 1 NKEY$ : 1 F  D$= " " THEN 660 ELSE 67 
0 
670 GOTO 500 
680 CLS : LOCATE3 1 , 3 : PR I NT " SUMMARY " 
690 PR I NT : PR I NTTAB < 6 > " READS PRERECORDED 
DATA TAPE CREATED BY I NPUT DATA ROUT I NE "  
: PR I NT 
700 LOCATE2 1 , 7 : PR I NT " MONTHLY OR YEARLY 
-- M OR Y "  
7 1 0  E$= " " : E$= I NKEY$ : I F  E$= " " THEN 7 1 0  
720 I F  E$= " M " THEN740 ELSE850 
730 STOP 
740 CLS : LOCATE3 1 , 3 : PR I NT " MONTHLY " 

750 PR I NT : PR I NT : PR I NT : I NPUT " MONTH NUMBER 

" ; MM 
755 LOCATE26 , 9 : PR I NT " MAKE PREPARAT I ONS " 

756 A=0 : PR I NT : P R I NT TAB < 23 > " PRESS RETURN 
WHEN READY " 

757 G$= " " : G$= I NKEY$ : 1 F  G$= " " THEN 757 
760 M=0 : CLS : LOCATE29 , 1 0 : PR I NT " SEARCH I NG 
FOR MONTH --# " ; MM 
770 OPEN " I " , # 1 , " CAS0 : DATA " 
780 I NPUT # 1 , M , CC , A , B , F , D , E , H , C , FF 
790 CLOSE : LOCATE29 , 1 2 : PR I NT " J UST READ 

MONTH --# " ; M : I F  M=MM THEN800 ELSE I F  
M< >MM THEN 770 
800 CLS : LOCATE3 1 , 3 : PR I NT " MONTH NUMBER " ; M 
: PR I NT :  PR I NT :  PR I NT 
8 1 0  GOSUB 1 080 
820 CLS : LOCATE29 , 1 0 : PR I NT " --- ANY MORE M 
ONTHS ? < Y I N >  --- " 
830 GOSUB 440 
840 GOTO 740 
850 CLS : LOCATE3 1 , 3 : PR I NT " YEARLY " 
860 LOCATE26 ,7 : PR I NT " MAKE PREPARAT I ONS " 
870 A=0 : PR I NT : PR I NT TAB < 23 > " PRESS RETURN 

WHEN READY " 
875 G$= " " : G$= 1 NKEY$ : 1 F  G$= " " THEN 875 
880 CLS : LOCATE29 , 1 : PR I NT " READ I NG -- YEAR 
L Y " : PR I NT : PR I NT 
890 M=0 : Z=0 : Y=0 : QQ=0 : RR=0 : PR I NT TAB < 5 > " M  
ONTH " , "  KM " , " L I TRES " , " COST " , " KM I L I TRE " 
900 OPEN " I " , # 1 , " CAS0 : DATA " 
9 1 0  I NPUT # 1 , M , CC , A , B , F , D , E , H , C , FF 
920 Z = Z +CC 
930 Y=Y+F 
940 QQ=QQ+C 
950 RR=RR+E 
955 CLOSE : PR I NT TAB < 6 >  M , C , F , CC , E 
960 I F  M= 1 2  THEN 970 ELSE 900 
970 PR I NT TAB ( 5 )  " TOTAL " , QQ , Y , Z , QQ I Y  
9 8 0  PR I NT : PR I NT 
990 PR I NT TAB < 20 > " TOTAL L I TRES " , " TOTAL C 
OST " 
1 000 PR I NT TAB < 26 >  Y , " $ " ; Z 
1 0 1 0  PR I NT , " TOTAL KMS " , , , " AVG KM/ L "  
1 030 PR I NT , QQ , , , QQ / Y  
1 04 0  PR I NT : PR I NT : PR I NT "  P R  
ESS A N Y  K E Y  TO RETURN TO MENU " 
1 050 GOSUB 470 
1 060 RETURN 
1 070 CLS : LOCATE29 , 1 0 : PR I NT " --- THE END 
-- " : END 
1 080 PR I NT TAB < 20 > " TOTAL L I TRES " , " TOTAL 
COST " 
1 090 PR I NT TAB < 26 )  F , " $ " ; CC 
1 1 0 0  PR I NT , 11 TOTAL KMS " , , , " AVG KM/ L "  
1 1 1 0 PR I NT , C , , , E 
1 1 20 LOCATE2 1 , 1 7 : P R I NT " PRESS ANY KEY TO 
RETURN TO MENU " 
1 1 30 GOSUB 470 
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**** CALENDAR **** 
LEVEL I I  

1 0  ' **** CALENDAR **** 
20 ' WR I TTEN BY R . J . W I WATOWSK I 
40 CLEAR600 
50 DEF I NTD , I -N , W , Y 
60 D I ML < 1 1 > , YR < 1 1 , 6 , 4 > , X$ < 9 , 9 ) 
70 DATA3 1 , 28 , 3 1 , 30 , 3 1 , 30 , 3 1 , 3 1 , 30 , 3 1 , 30 , 3 1  
80 DATA " 000000 " , " 00000000 " , " 00 0 0 " , " 00 0 0 " , " 00 

0 00 " , " 00 00 " , " 00 00 " , " 00000000 " , "  000000 I I  

90 DATA " 1 " , "  1 1  " , "  1 1 1  " , " 1 1  " , " 

1 1  .. , .. 1 1  .. , .. 1 1  .. , .. 1 1 1 1 1 1  .. , .. 1 1 1 1 1 1  .. 
1 1  

00" , " 0 

II II ' 

1 00 DATA " 222222 " , " 22222222 " , " 22 22 " , "  22 " , "  222222 " , "  

222222 " , " 222 " , " 22 " , " 22222222 " , " 22222222 " 
1 1 0 DATA " 33333333 " , " 33333333 " , "  33 " , "  33 " , "  

333 .. , . .  333 " , " 33 33 " , " 33333333 " , "  333333 .. 
333 II I I  ' 

1 20 DATA " 4 " , "  44 " , "  444 " , " 4444 " , " 44 44 " , " 

44 44 " , " 44444444 " , " 44444444 " , "  44 .. , .. 44 

1 30 DATA " 55555555 " , " 55555555 " , " 55 " , " 55 " , " 5555555 

55555555 " , "  55 " , " 55 55 " , " 55555555 " , " 555555 .. 

1 40 DATA " 666666 " , " 66666666 " , " 66 66 " , " 66 " , " 6666666 
66666666 " , " 66 66 " , " 66 66 " , " 66666666 " , "  666666 .. 

1 50 DATA " 77777777 " , " 77777777 " , "  77 " , "  77 " , " 

77 .. , .. 77 .. , .. 77 .. , .. 77 .. , .. 77 
77 

II II ' 

II I I  ' 

II II ' 

1 60 DATA " 888888 " , " 88888888 " , " 88 88 " , " 88 88 " , " 888888 " , " 
888888 " , " 88 88 " , " 88 88 " , " 88888888 " , " 888888 .. 

1 70 DATA " 999999 " , " 99999999 " , " 99 99 " , " 99 99 " , " 99999999 " , "  
9999999 " , "  9 9 " , " 99 99 " , " 99999999 " , "  999999 II 

1 80 FOR I =0T0 1 1 : READL < I > : NE X T I  
1 90 FOR I =0T09 : FORJ=0T09 : READ X$ < I , J ) : NEXTJ : NE X T I  
200 B$=CHR$ ( 27 ) + " G " : LPR I NTB$ ; 

2 1 0  GOT0550 
220 FORM=0T0 1 1  
230 W=0 : DT= 1 
240 YR < M , D , W > =DT : DT=DT+ 1 : D=D+ 1 
250 I FD >6THEND=0 : W=W+ 1 : I FW >4THENW=0 
260 I FDT< L < M > + 1 THEN240 
270 NEXTM 
280 RETURN 
290 Q$=R I GHT$ ( STR$ < Y > , 4 > : I 1 =VAL < M I D$ ( Q$ , 1 , 1 > > : I 2=VAL < M I D$ ( Q$ , 2 , 1 
> > : I 3=VAL < M I D$ ( Q$ , 3 , 1 > > : I 4=VAL < M I D$ ( Q$ , 4 , 1 > > 

300 LPR I NT : LPR I NT : LPR I NT 
3 1 0  LPR I NTTAB < 20 > " M  M I I I  CCC RRRR 000 
320 LPR I NTTAB < 20 > " MM MM I C .  C R R 0 0 

88 00 " 
8 8 0 0 "  

330 LPR I NTTAB < 20 ) " M  M M I C RRR 0 0 *** 88 0 0 "  
340 LPR I NTTAB < 20 > " M  M I C C R R 0 0 a a 0 0 "  
350 LPR I NTTAB < 20 > " M  M I I I  CCC . R R 000 aa 00 " 
360 LPR I NT : LPR I NT 
370 LPR I NT "  " +STR I NG$ ( 70 , " * " > : LPR I NT 
380 FOR I =0T09 
390 B$=STR I NG$ ( 1 8 , 32 > + X $ ( I 1 , I > + " " + X $ < I 2 , I > + " " +X $ ( I 3 , I ) + " 

" +X $ C I 4 , I >  
400 LPR I NTB$ 
4 1 0  NEX T !  
420 LPR I NT : LPR I NT "  " +STR I NG$ ( 7 0 , " * " > : LPR I NT : LPR I NT : LPR I NT 
430 RETURN 
440 LPR I NT : LPR I NTA$ 
450 FORW=0T04 : B$= " "  
460 FOR I =0T02 : B$=B$+ " 
470 FORJ=0T06 
480 I FYR < M+ I , J , W > =0THENC$= " " ELSEC$=STR$ ( YR < M+ I , J , W > > 
490 I FLEN C C$ > < 3THENC$= " " +C$ 
500 B$=B$+C$ 
5 1 0  NE X TJ : NE X T I 
520 LPR I NTB$ 
530 NE X TW 
540 LPR I NT : RETURN 
550 CLS : PR I NTTAB < 23 > " M I CR0-80 CALENDAR " : P R I NTTAB < 23 > STR I N6$ ( 1 7 , " 
- " > : PR I NT 
560 PR I NT "  TH I S  PROGRAM W I LL GENERATE A CALENDAR FOR ANY YEAR I N  

THE RANGE 1 90 1  - 1 99 9 .  ALL YOU HAVE T O  D O  I S  T O  SPEC I FY THE YEAR 
, .. 

570 PR I NT "  THE PROGRAM TAKES A FEW SECONDS TO DO THE CALCULAT I ON 
S AND YOU CAN SET THE PR I NTER TO TOP OF FORM . WHEN EVERYTH I NG I S  

READ Y ,  A HARDCOPY O F  THE CALENDAR W I LL B E  PR I NTED . " : PR I NT 
580 A$= " SU MO TU WE TH FR SA " : A$=A$+A$+A$ 
590 H 1 $=STR I NG$ ( 1 1 , 32 ) + " J ANUARY " +STR I NG$ C 1 a , 32 ) + " FEBRUARY " +STR I N  
G$ ( 1 8 , 32 ) + " MARCH " 
600 H2$=STR I N6$ ( 1 2 , 32 > + " AP R I L " +STR I NG$ < 2 1 , 32 ) + " MAY " +STR I NG$ < 22 , 3 
2 )  + 11 JUt;JE u 
6 1 0  H3$=STR I N6$ ( 1 3 , 32 ) + " J ULY " +STR I N6$ ( 20 , 32 > + " AUGUST " +STR I N6$ ( 1 7 
, 32 ) + " SEPTEMBER " 
620 H4$=STR I NG$ C 1 1 , 32 ) + " 0CTOBER " +STR I NG$ C 1 8 , 32 ) + " NOVEMBER " +STR I N  
6$ C 1 7 , 32 ) + " DECEMBER " 
630 I NPUT " FOR WH I CH YEAR DO YOU WANT A CALENDAR " ; Y  
640 I FY< 1 90 1 0R Y > 1 999THENPR I NT : P R I NT " OUT OF RANGE " : GOT0630 
650 I F4* I NT < Y I 4 > =YTHENL < 1 > =29 
660 I =Y- 1 90 1 : J= I NT < I I 4 > : I = I -4*J +2 
670 K=5* C J -7* I NT ( J /7 ) ) + I : D=K-7* I NT < KI 7 >  
680 GOSUB220 : PR I NT : PR I NT " PRESS ' NEWL I NE '  WHEN READY • • •  " 
690 I F I NKEY$< >CHR$ ( 1 3 > THEN690 
700 GOSUB290 
7 1 0  M=0 : LPR I NTH 1 $ : GOSUB440 
720 M=3 : LPR I NTH2$ : GOSUB440 
730 M=6 : LPR I NTH3$ : GOSUB440 
740 M=9 : LPR I NTH4 $ : GOSUB440 
750 B$=CHR$ ( 27 > + " H " : LPR I NTB$ ; : OUT253 , 1 2  
760 END 
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**** HEX CONSTANTS **** 
LEVEL I I  

1 0  � ---HEX CONSTANTS--- < C > COPYR I GHT ROGER BOWLER 1 98 1 ---
20 DEF I NT H-N : PR I NT " PLEASE WA I T  • • •  " : ON ERROR GOTO 1 1 0 
30 MS=O : POKE VARPTR < MS > , PEEK < 1 656 1 ) � LOCATE 1 ST BYTE 
40 POKE VARPTR < MS ) + l , PEEK < 1 6562 > : MS=MS+3 : HX=MS � BEYOND MEM S I ZE 
50 READ A$ : I F  A$= " * "  GOTO 1 30 
60 FOR I = 1 TOLEN ( A$ ) - 1 STEP2 
70 H=ASC < M I D$ ( A$ , I , 1 > > : L=ASC < M I D$ ( A$ , I + 1 , 1 > >  
80 I FH >64THENH=H-55ELSEH=H-48 
90 I FL >64THENL=L-55ELSEL=L-48 
1 00 J=H * 1 6+L : POKE MS , J : I F  PEEK < MS > =J GOTO 1 20 
1 1 0 PR I NT " YOU FORGOT TO SET MEMORY S I ZE " : END 
1 20 MS=MS+ l : NE X T I : GOT050 
1 30 POKE 1 6789 , PEEK < VARPTR < H X > > : POKE 1 6790 , PEEK < VARPTR < HX > + 1 >  
1 40 CLS : PR I NT " YOU CAN NOW USE HEX CONSTANTS . HERE I S  A DEMO • • •  " 
1 50 FOR I =&H3C40 TO &H3CBF : POKE I , &H86 : NE X T I  
1 60 PR I NTG>&HCO , " OK? " 
1 70 DATA D 7 , CF48 , 0604 , 1 1 0000 , 7E , FE30 , 38 1 F , FE3A , 380A , FE4 1 , 38 1 7  
1 80 DATA FE47 , 30 1 3 , D607 , E60F , 48 , 0604 , CB23 , CB 1 2 , l 0FA , B3 , 5F , 4 1 
1 90 DATA D7 , 1 0DC , 78 , FE04 , D297 1 9 , ED532 1 4 1 , 3E02 , 32AF40 , C9 , * 

**** SER I ES I MPEDANCE C I RCU I T  **** 
LEVEL I I  

1 0  CLS : PR I NT TAB ( 1 6 )  " > > >  SER I ES I MPEDANCE C I RCU I T  < < < " 
20 PR I NTG> < 84 > , STR I NG$ ( 24 , 1 3 1 > ; :  PR I NT ::  PR I NT 
30 PR I NT "  A W I DE VAR I ETY O F  ELECTR I CAL C I RCU I T  PROBLEMS 

OF TH I S  CATEGORY ARE SOLVEABLE DEPEND I NG UPON THE KNOWN AND UNKN 
OWN VAR- I ABLES AVA I LABLE . " ::  PR I NT 
40 ' PREPARED BY W . G . HEATH 1 8  OXLEY ROAD . WARATAH 

NEWCASTLE • N . S . W .  2298 . 
50 PR I NT "  
S SHOWN I N  THE 
VALUES . " :  PR I NT 

THE PROGRAMME W I LL CALCULATE ALL THE VAR I ABLE 
FOLLOW I NG SCHEDULE SUBJECT TO APPROPR I ATE I NPUT 

60 PR I NT "  I T  W I LL HANDLE TWO UNKNOWNS S I MULTANEOUSLY PR 
OV I D I NG ONE UNKNOWN IS E ITHER I ,  E, OR R, AND THE SECOND IS E I TH 
ER L, C OR X .  MAKE NO ENTRY FOR THE UNKNOWN VALUES. I . E . PRESS < 
ENTER> ONLY WHEN I NPUT? FOR THESE VAR I ABLES I S  CALLED FOR . " 
70 GOSUB 1 530 
80 PR I NT : PR I NT : PR I NT "  THE PROGRAMME CAN B E  USED FOR PRO 
BLEMS WHERE NO CAPAC- I TANCE OR , ALTERNAT I VELY , NO I NDUCTANCE IS P 
RESENT . " ::  PR I NT 

90 PR I NT "  I NDUCTANCE CAN B E  CALCULATED FOR A N  I NDUCT I VE 
C I RCU I T  W I THOUT CAPACI TANCE I F  I ,  E ,  AND R ,  ARE KNOWN VALUES . " :  

PR I NT 
1 00 PR I NT "  
MPLE OHM ' S 
OTH C < 
R I NT 

F I NALLY THE PROGRAMME W I LL ALSO OPERATE A S I  
LAW SOLUT I ON < I = E / R  > BY I NPUTT I NG 0 ( ZERO > FOR B 
CAPAC I TANCE > AND L < I NDUCTANCE > S I MULTANEOUSLY . " :  P 

1 1 0 PR I NT "  AFTER ALL CALCULAT I ONS HAVE BEEN COMPLETED A 
FURTHER TWO SCROLLS OF THE SCREEN CAN BE MADE WH I CH W I LL D I SPLA 

Y A C I R- CU I T  D I AGRAM OF THE GENERAL SER I ES C I RCU I T  FOLLOWED BY A 
VECTOR D I AGRAM AND I MPEDANCE D I AGRAM " : GOSUB 1 530 

1 20 GOSUB 980 
1 30 GOSUB 1 530 
1 40 PRI NTG> 1 5 , " > > >  I NPUT OF KNOWN VALUES < < < " 
1 50 I NPUT " CURRENT " ; I  
1 60 I NPUT " VOLTAGE " ; E  
1 70 I NPUT " RES I STANCE " ; R  
1 80 I NPUT " CAPAC I TANCE " ; C  
1 90 I NPUT " I NDUCTANCE " ; L  
200 I NPUT " FREQUENCY " ; F  
2 1 0  I NPUT " EQU I V  REACT " ; X  
220 LET W = 2 * 3 . 1 4 1 6*F 
230 I F  X=O AND C=O AND L=O AND I =O GOTO 840 
240 IF X =O AND C=O AND L=O AND E=O GOTO 860 
250 IF X=O AND C=O AND L=O AND R=O GOTO 880 
260 IF X=O AND C=O AND L=O GOTO 8 1 0  
270 I F  L=O AND X=O GOTO 790 
280 I F  C=O AND X=O GOTO 800 
290 IF C=O GOTO 340 
300 I F  L=O GOSUB 730 
3 1 0  LET W=2 *3 . 1 4 1 6*F 
320 X= < W*L > - 1 1 < W * C >  
330 PR I NT " EQU I V  REACT 
340 G=W* L  
350 PR I NT " I NDUCT I VE REACT 
360 GOSUB 1 530 
370 IF C=O AND L=O GOTO 390 
380 IF C=O GOSUB 760 
390 IF O >X LETX =- X  
400 I F  Y= I GOTO 430 
4 1 0  I F  Y=E GOTO 450 
420 IF Y=R GOTO 470 
430 I= E/SQR ( ( R [ 2 ) + ( X [ 2 ) ) 
440 PR I NT " CURRENT 
450 E= I *SQR ( ( R [ 2 ) + ( X [ 2 ) ) 
460 PR I NT " VOLTAGE 
470 R=SQR < < < E [ 2 ) / ( I [ 2 ) ) - ( X [ 2 ) ) 
480 PR I NT " RES I STANCE 
490 T=ATN < X IR > *57 . 29578 
500 PR I NT " PHASE ANBLE 
5 1 0  Q=COS < T* - 0 1 745329 > 
520 PR I NT " POWER FACTOR 
530 P=E* I *Q 
540 PR I NT " POWER < WATT S >  
.550 Z=SQR ( < R [ 2 ) + ( X [ 2 } ) 
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560 PR I NT " I MPEDANCE = " � ; z 
570 G=W * L  
5 8 0  PR I NT " I NDUCT I VE REACT = " . ; G 
590 VL= I *G 
600 PR I NT " I NDUCT I VE VOLT DROP = " . :; VL 
6 1 0  IF C = 0 GOTO 660 
620 J = 1 1 < W* C >  
630 PR I NT " CAPAC I T I VE REACT == " . ; J 
640 VC= I *J 
650 PR I NT " CAPAC I T I VE VOLT DROP = " , � VC 
660 VR= I * R 
670 PR I NT " RES I ST VOLT DROP = " , ; VR 

680 I F  C==O GOTO 720 
690 I F  L=O GOTO 720 
700 M= 1 1 < 2 * 3 . 1 4 1 6 *SQR < L * C > > 
7 1 0  PR I NT " RESONANT FREQ . = " , ; M 
720 GOTO 9 1 0  
730 L= < X + < 1 1 < W * C > > > I < W >  
740 PR I NT " I NDUCTANCE = " , , ; L  
750 RETURN 
760 C= ( 1 / < W * L- X > > I W 
770 PR I NT " CAPAC I TANCE = " , , ; C 
780 RETURN 
790 X = 1 / C W* C > : GOTO 390 
800 X =W * L : GOTO 390 
8 1 0  Z=E/ I 
820 X =SQR C Z [ 2-R [ 2 )  
830 L= X / W :  PR I NT " I NDUCTANCE = " , , ; L :  GOTO 390 
840 I =E /R 
850 PR I NT " CURRENT = " . , ; I 
860 E= I *R 
870 PR I NT " VOLTAGE = " � , ; E 
880 R=E / I 
890 PR I NT " RES I STANCE = " , , ; R 
900 PR l NT " I NDUCTANCE = " , , ; L :  GOTO 330 
9 1 0  GOSUB 1 530 
920 GOSUB 1 280 
930 GOSUB 1 530 
940 GOSUB 1 1 00 
950 GOSUB 1 530 
960 GOSUB 1 4 1 0  
970 END 
980 PR I NT TAB C 1 8 > " > > >  L I ST OF VAR I ABLES USED < < < " 
990 PR I NT @ ( 86 > , STR I NG$ C 22 � 1 3 1 > ; :  PR I NT : PR I NT 
1 000 PR I NT " I = CURRENT " , . : PR I NT " L  = I NDUCTANCE " 
1 0 1 0  P R I NT "E = VOLTAGE " , , :  PR I NT "C = CAPAC I TANCE " 
1 020 PR I NT " R  = RES I STANCE " , , :  PR I NT " F  = FREQUENCY " 
1 030 PR I NT " Z  = I MPEDANCE " , , :  PR I NT " X  = EQU I VALENT REACTANCE " 
1 040 PR I NT " Q  = POWER FACTOR " , :  PR I NT " P  = POWER < WATTS > " 
1 050 PR I NT " G  = I NDUCT I VE REACTANCE " , : PR I NT " VL = I NDUCT I VE VOLT 
DROP " 
1 060 PR I NT " J  
T DROP " 
1 070 PR I NT " M  
ROP " 

CAPAC I T I VE REACTANCE " . : PR I NT " VC = CAPAC I T I VE VOL 

RESONANT FREQUENCY " , : PR I NT " VR = RES I ST I VE VOLT D 

1 080 PR I NT " W  = 2 * 3 . 1 4 1 59 *  F " , :  P R I NT " ? = UNKNOWN VALUE " 
1 090 PR I NT TAB < 1 0 )  " NOTE-- CAPAC I TANCE USUALLY MEASURED AS M I CRO 
-FARADS AND I NPUT AS PER E X AMPLE 600E-6 OR ALTERNAT I VELY . 0006 " 
: RETURN 
1 1 00 CLS : PR I NT@52 , " E "  
1 1 1 0 PR I NT@70 , " VL - V C " :: P R I NT@79 , CHR$ < 1 68 > ; " ------------------
---------------- " ; CHR$ ( 1 48 ) 
1 1 20 PR I NT ;]) 1 4 3 ,  CHR$ < 1 70 ) : PR I NT@ 1 79 ,  .. : II 
1 1 30 PR I NT "  VECTOR " :  P R I NT@207 , CHR$ ( 1 70 ) : PR I NT;i)24 3 ,  " : " 
1 1 40 PR I NT " D I AGRAM " : PR I NT<1>27 1 , CHR$ ( 1 70 ) : PR I NT@307 , " : " 
1 1 50 PR I NT;i)335 , CHR$ ( 1 70 ) : PR I NT;i)37 1 ' II : I I  
1 1 60 PR I NT;i)399 , CHR$ < 1 70 ) : PR I NT@408 , " T=ANGLE O F  LAG " : P R I NT@432 , " 
VR " :: PR I NT@435 , " : "  
1 1 70 P R I NT@460 , " 0 " :  PR I NT@463 , CHR$ ( 1 30 > ; " -----------------------
------------ >------- )· I I I  
1 1 80 LET X 1 =32 : Y 1 =2 1 : X 2= 1 02 : Y2=4 : GOSUB 1 550 
1 1 90 PR I NT@563 , CHR$ C 1 68 )  
1 200 PR I NT@62 7 , CHR$ ( 1 70 > : PR I NT@629 , " X  = "  
1 2 1 0  PR I NT " I MPEDANCE " : PR I NT@69 1 , CHR$ ( 1 70 ) : PR I NT@693 , " LW- ( 1 / CW > . 

1 220 PR I NT " D I AGRAM " : PR I NT@73 1 , " Z " :  PR I NT@755 , CHRS < 1 7 0 ) : PR I NT@75 
7 , " LW > 1 / CW " 
1 230 PR I NT@8 1 9 '  CHR$ ( 1 7 0 ) :: PR I NT@82 1 '  II I .  E .  X I S  + "  
1 240 PR I NT@867 , " R " : PR I NT@883 , CHR$ C 1 70 ) 
1 250 PR I NT;i)909 , " 0 " : PR I NT@9 1 2 , STR I NG$ ( 35 , 1 40 > ; CHR$ ( 1 42 > 
1 260 LET X 1 =33 :: Y 1 =42 : X 2= 1 03 : Y2=24 : GOSUB 1 550 
1 270 RETURN 
1 280 CLS :  PR I NT @66 , " ---- " : PR I NT@ 70 , CHR$ ( 1 72 > ; CHR$ ( 1 86 > ; CHR$ ( 1 7 
1 > ; CHR$ ( 1 86 > ; CHR$ ( 1 7 1 > ; CHR$ ( 1 86 > ; CHR$ C 1 7 1 > ; CHR$ C 1 86 > ; CHR$ C 1 7 1 > ; CH 
R$ < 1 86 ) ; CHR$ < 1 7 1 > ; CHR$ < 1 86 ) ; CHR$ < 1 3 1 ) ; " --------- " 
1 290 PR I NT@92 , STR I NG$ < 1 2 ,  1 9 1 ) ; " ----------- " ; CHR$ < 1 70 ) ; "  " ;  CHR$ < 1  
49 ) ; " -------- > " : PR I NT @ 1 85 , " CURRENT " 
1 300 PR I NT@203 , " RES . " :  P R I NT@224 . " I ND . " :  PR I NT@243 , " CAP . " 
1 3 1 0  PR I NT@259 , CHRS ( 1 7 0 > ; " < ------ VR ------ > " ; CHR$ ( 1 38 > ; " < -----
-- VL -------- > " ; CHR$ ( 1 38 > ; " < ---- VC ---- > " ; CHR$ ( 1 70 ) 
1 320 PR I NT;i>323 , CHR$ < 1 70 ) ; " < ------------------ APPL I ED VOLTAGE � 

E "  --------------- > " ; CHR$ C 1 70 > 
1 330 PR I NT@475 , CHR$ < 1 70 > ; " VL < LEAD > " :  PR I NT@495 , CHR$ < 1 68 > ; " --

- - - - - - - - - - - > I "  
1 340 PR I NT@539 , CHR$ < 1 70 ) : PR I NT@559 , CHR$ < 1 70 ) 
1 350 PR I NT@60 3 ,  CHR$ C 1 70 ) : PR I NT@623 , CHR$ ( 1 70 ) 
1 360 PR I NT@667 � CHR$ ( 1 70 ) : PR I NT@687 , CHR$ < 1 70 ) 

1 370 PR I NT@708 , " ------------- > VR " :  PR I NT@73 1 , CHR$ ( 1 70 > : PR I NT 
@75 1 , CHR$ < 1 70 )  
1 380 P R  I NT;i)772 ' II ------------- } I II : P R  I NT@795 ' CHR$ ( 1 30 )  ; " ------

------> I " :  PR I NT;i>8 1 5 ,  CHR$ ( 1 38 > ; "  VC < LAG ) " 
1 390 PR I NT@854 , " GENERAL SER I ES C I RCU I T "  
1 400 PR I NT@9 1 8 ,  STR I NG$ C 22 , 1 3 1 ) : RETURN 
1 4 1 0  PR I NT TAB < l l >  " > > >  REV I EW OF VALUES OF ALL VAR I ABLES < < < " 
1 420 PR I NT@79 , STR I NG$ ( 33 , 1 3 1 )  
1 430 PR I NT " CURRENT I = " ; ! , ; " I NDUCTANCE L = " ; L  
1 440 PR I NT " VOLTAGE E = " ; E ; " FREQUENCY F =" F 
1 450 PR I NT " RES I STANCE R = "  R .  " CAPAC I TANCE c = "  c 
1 460 PR I NT " EQU I V  REACT X =" X ,  " I MPEDANCE z = "  z 
1 470 PR I NT " PHASE ANGLE T =" T .  " POWER FACTOR Q =" Q 
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i 480 PR I NT " I ND .  REACT . G = " ; G , ; " I ND . VOLT DROP VL 
1 490 PR I NT " CAP . REACT . J = " ; J , ; " CAP . VOLT DROP VC 
1 500 PR I NT " R . VOLT DROP VR = " ; VR , ; " RESONANT FREQ . M 
1 5 1 0  PR I N T " POWER < WATTS > P = " ; P 

_ .. 
_ .. 
_ .. 

VL 
vc 
M 

1 520 PR I NT@848 , " -- ALL CALCULAT I ONS COMPLETED -- " :  RETURN 
1 530 PR I NT@ C 964 > , " < ENTER > " ; :  I NPUT A$ 
1 540 CLS :  RETURN 
1 550 I F  ABS < X 2-X 1 > < ABS C Y2-Y 1 > GOTO 1 580 
1 560 DY= C Y2-Y 1 ) / ABS < X2 - X 1 >  
1 570 I F  X 2 > X 1 GOTO 1 640 
1 580 FOR N= X 1  TO X 2  STEP- 1 
1 590 SET C N , Y 1 > 
1 600 Y 1 = Y 1 +DY 
1 6 1 0  I F  Y 1 < 0  THEN Y 1 =0 
1 620 NE X T  N 
1 630 RETURN 
1 640 FOR N= X 1  TO X2 
1 650 SET C N ,  Y1 > 
1 660 Y 1 =Y 1 +DY 
1 670 IF Y 1 < 0  THEN Y 1 =0 
1 680 NE X T  N 
1 690 RETURN 
1 700 D X = < X 2 - X 1 ) / ABS C Y2-Y 1 ) 
1 7 1 0  I F  Y2 >Y 1 GOTO 1 780 
1 720 FOR N=Y 1 TO Y2 STEP - 1  
1 730 SET C X 1 , N > 
1 740 X 1 = X 1 +D X  
1 750 I F  X 1 < 0  THEN X 1 =0 
1 760 NEXT N 
1 770 RETURN 
1 780 FOR N=Y 1 TO Y2 
1 790 SET < X 1 , N > 
1 800 X 1 = X 1 +D X  
1 8 1 0  I F  X 1 < 0  THEN X 1 =0 
1 820 NE X T  N 
1 830 RETURN 

**** DR . WHO - LEVEL I I  **** 
I N I T I AL I SER 

10 CLEAR5000 : DEF I NTA- Z : DEFSTRS ' 
PROGRAM : I n i t i a l l i ser f or Dr Who V 1 . 1  
AUTHOR : J ames Smi t h  
DATE : 5t h Mar c h , 1 982 
ADDRESS : 6 Nor t h e r n  Ave � TARRO 2322 

20 CLS : PR I NT "  Doc t or Wh o d a t a  f i l e  i n i t i a l l i ser 

D i sk or Tape < D I T >  ? 

30 A$= I NKEV$ : I FA$= " D " THEND= 1 : PR I NT " Cr eat i ng d i sk f i l e DRWHO /DAT . 
" ELSE I FA$= " T " THEND=- 1 : PR I NT " Dump i n g d a t a  to t ap e . " ELSE30 

40 I FD< >- 1 0PEN " 0 " , 1 , " DRWHO / DAT " 
50 S= " " : FOR I = 1 T02 1 0 : READJ : S=S+CHR$ C J > : NE X T I : I FD< >- 1 THENPR I NT#D , C  
HR$ ( 34 > ; S ; CHR$ ( 34 > ELSEP R I NT#- 1 . CHR$ C 34 > ; S ; CHR$ C 34 )  
6 0  DATA255 , 1 59 , 1 59 , 255 , 47 , 243 , 1 45 , 255 , 255 , 3 1 , 84 , 255 , 1 59 , 246 , 243 , 
247 , 1 1 1 , 63 , 1 00 , 1 02 , 87 � 86 , 255 , 255 , 255 , 255 , 24 1 , 66 , 255 , 240 , 1 04 , 1 52 , 1 
52 , 85 , 50 , 255 , 2 1 , 63 , 255 , 2 1 , 242 , 255 , 255 , 243 , 255 , 1 7 , 50 , 253 , 1 1 2 , 1 52 , 2 
23 , 1 50 , 1 52 , 1 37 , 1 1 2 , 96 , 7 , 240 , 1 1 8 , 1 1 2 
70 DATA 1 47 , 1 05 , 255 , 63 , 255 , 243 , 248 , 255 , 255 . 1 , 96 , 248 , 1 36 , 1 36 , 1 59 , 2 
55 , 246 , 255 , 1 1 5 , 240 , 255 , 246 , 249 , 255 , 68 , 68 , 50 , 240 , 1 1 2 , 244 , 255 , 255 , 1 
27 , 247 , 255 , 247 , 255 , 1 32 , 1 59 , 238 , 238 , 233 , 1 1 9 , 39 , 255 , 255 , 247 , 246 , 255 
, 255 , 95 , 68 , 84 , 1 6 , 255 , 242 , 255 , 255 , 255 , 50 
80 DATA 1 46 , 1 34 , 253 , 1 46 , 5 1 , 255 , 24 , 48 , 253 , 37 , 1 7 , 253 , 238 , 238 , 246 , 83 
, 1 1 7 , 253 , 1 20 , 1 1 2 , 79 , 1 05 , 86 , 253 , 96 , 1 46 , 253 , 23 , 1 28 , 253 , 62 , 2 28 , 254 , 4  
1 , 1 20 , 255 , 1 1 3 , 54 , 1 1 1 , 23 1 , 226 , 242 , 1 26 , 9 , 247 , 1 42 , 1 58 , 249 , 232 , 46 , 248 
, 52 , 33 , 63 , 1 0 1 , 25 , 95 , 24 , 69 , 79 
90 DATA 1 53 , 1 53 , 1 53 , 66 , 84 , 255 , 20 , 5 1 , 255 , 1 20 , 99 , 255 , 33 , 8 1 , 255 , 1 2 0 , 
70 , 3 1 , 255 , 240 , 255 , 57 , 1 36 , 245 , 55 , 87 , 255 , 99 , 99 , 1 1 2 
1 00 S= " " : FOR I = 1 T070 : READJ : S=S+CHR$ C J ) : NE X T I : I FD< >- 1 THENP R I NT#D , C  
HR$ C 34 > ; S ; CHR$ C 34 > ELSEPR I NT#- 1 , CHR$ ( 34 > ; S ; CHR$ C 34 )  
1 1 0 DATA99 , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 1 0 , 1 1 , 1 2 , 55 , 99 , 1 4 , 1 5 , 1 0 , 1 0 , 1 0 , 1 6 , 1 7  
, 23 , 1 9 , 1 8 , 2 1 , 22 , 20 , 1 8 , 24 , 25 , 32 , 27 , 28 , 29 , 30 , 3 1 , 26 , 33 , 99 , 35 , 36 , 35 , 3 
5 ; 37 , 35 , 38 , 35 , 35 , 35 , 39 , 40 , 4 1 , 42 , 43 , 44 , 45 , 46 , 47 , 48 , 50 , 5 1 , 52 , 49 , 49 , 
50 , 53 , 50 , 49 , 50 
1 20 S= " " : FOR I = 1 T0 1 6 : FORJ = 1 T04 : READK : S=S+CHR$ ( K ) : NE X TJ , I : I FD< >- 1 T  
HENPR I NT#D , CHR$ ( 34 > ; S ; CHR$ C 34 > ELSEPR I NT#- 1 , CHR$ C 34 > ; S ; CHR$ C 34 >  
1 30 DATA99 , 1 , 99 , 8 , 6 , 2 , 5 , 9 , 58 , 3 , 5 , 8 , 1 2 , 4 , 2 ,

'
8 , 1 9 , 5 , 1 0 , 66 , 23 , 6 , 1 , 8 , 

25 , 7 , 2 , 43 , 22 , 8 , 1 , 8 , 30 , 9 , 3 , 27 , 35 , 1 0 , 1 , 8 , 40 , 1 1 , 2 , 9 , 44 , 1 2 , 1 , 26 , 48 , 1 7  
, 2 , 9 , 50 , 1 4 , 1 , 59 , 53 , 1 5 , 1 , 8 , 8 , 1 6 , 1 , 43 
1 40 ST= " " : FOR I = 1 T078 : READ X : ST=ST+CHR$ C X ) : NE X T I : I FD< >- 1 THENPR I NT# 
D , CHR$ ( 34 > ; ST ; CHR$ ( 34 > ELSEPR I NT#- 1 , CHR$ C 34 > ; ST ; CHR$ ( 34 >  
1 50 DATA3 1 , 36 , 36 , 42 , 45 , 42 , 20 , 1 7 , 38 , 52 , 45 , 46 , 5 1 , 6 , 50 , 33 , 59 , 1 6 , 6 , 2 
6 , 3 , 3 , 2 1 , 7 , 8 , 1 5 , 60 , 25 
1 60 DATA35 , 22 , 55 , 37 , 27 , 7 , 9 , 36 , 39 , 9 , 40 , 1 4 , 38 , 58 , 56 , 1 , 1 , 4 1 , 22 , 1 9 , 8 

, 49 , 32 , 38 , 1 2  
1 70 DATA37 , 23 , 33 , 1 0 , 39 , 2 , 40 , 99 , 1 1 � 46 , 57 , 43 , 99 , 2 , 35 , 4 1 , 1 7 , 48 , 53 . 5 
4 , 5 , 5 , 4 , 4 , 44 
1 80 PR I NT " I n i t i a l l i sat i on f i n i sh ed . " :  I FD< >- 1 CLOSED 

**** DR . WHO - LEVEL I I  **** 
MA I N  PROGRAM 

10 GOT064 0 ' Dr Who V3 . 1 , J ames Smi t h , 6  Nort h ern Ave , TARRO 2322 
20 PR I NTS7 " deep p i t . " : GOSUB580 : RETURN 
30 PR I NTS7 " sma l l c h amber . " : RETURN 
40 PR I NTSY " f o l l ow i ng a t r a i l around a steep c l i f f . " : RETURN 
50 PR I NT " Th e  p a.th f or k s h er e . " :  RETURN 
60 PR I NTS8 " t op " ; : GOT0590 
70 PR I NTS8 " b ase " ; : GOT0590 
80 PR I NTSY " l ost i n  t h e  maz e . " : RETURN 
90 PR I NT " The p a t h  w i d e n s  f or a b i t . " : RETURN 
1 00 P R I NTS7 " sec r et r oom . " : RETURN 
1 1 0 PR I NTS7 " p assage n e a r  some st a i r s . " : RETURN 
1 20 PR I NTS8 " j un c t i on of f our under g r ound p assages . " : RETURN 
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1 30 PR I NTS7 " b i g v a l l ey .  To t h e  south stands a vast. b l ac k  
mono l i t h .  " S9 " a  t h i c k  h a z e  t o  t h e  nort h . " : RETURN 
1 40 GOSUB570 : PR I NT " A  message s c r aw l ed on i t  say s :  ' D I G  HERE ' " : RE 
TURN 
1 50 P R I NTS7 " sma l l cave of b r o k en r oc k s . " : RETURN 
1 60 PR I NTS8 " b ase of the mon o l i t h .  " S9 " a  sma l l g r at e  

a t  your f eet . " : RETURN 
1 70 GOSUB 1 20 : PR I NT " Under a g r at e . " : RETURN 
1 80 PR I NTS6 " Da l e k s .  Passages l ead of f i n  a l l 
d i rect i on s .  I wou l d not t r y  to get past t h e  Da l e k s �  h owever . " : R  
ETURN 
1 90 PR I NTS8 " t op of a h i l l  l oo k i ng d own upon a d omed c i t y . " : RETUR 

N 
200 PR I NTSY " i n  t h e  c i t y ' s d r a i n s .  Tun n e l s  l ead of f i n  a l l 
d i r ec t i ons . .  " ; : GOSUB580 : RETURN 
2 1 0  PR I NTS8 " g ates of t h e  c i t y .  At your f eet i s  a man h o l e 
c over . " : RETURN 
220 PR I NTSY " i n  the Da l e k mast er st r at e g y  r oom . Red l i gh t s  a r e  

f l ash i ng and s i r en s  scr eami n g . I wou l d l eave . " : RETURN 
230 PR I NTSY " i n  an a l c ove t h at h ad b een h i dden b eh i n d a 
deac t i v ated Dal e k . " : RETURN 
240 PR I NTS6 " b r o k en mac h i n er y . " : RETURN 
250 PR I NTS6 " Bubb l i ng Bea k er s �  Burn i ng Bunsen s ,  
Fi l ter Funn e l s �  Col our f u l  Chemi c a l s ,  et c . " : RETURN 
260 PR I NTSV " i n s i de the Da l e k ex per i ment at i on r oom . I wou l dn ' t 
l i n ger , as t h e  ex p er i ment s  l oo k  h un g r y . " : GOSUB580 : RETURN 
270 PR I NTS8 " b ot t om of a deep d ust -f i l l ed h o l e . " : RETURN 
280 PR I NTSY " j ust i n s i d e  a vast c r at er . " S9 " a  sh i p  to your 
nor t h , a d eep h o l e t o  your sout h , and a set of r ough stone 
steps l ead i ng up t h e  c r ater w a l l n ear a c ave en t r an ce . " : RETURN 
290 PR I NTSY " i n s i d e  the sh i p  near the a i r l oc k . " : RETURN 
300 PR I NTSH " j ust entered a r oom f u l l of Cyber men . Bac k out ver y 
s l ow l y and t h e y  mi g h t  not see you . Be c ar ef u l l ! " : RETURN 
3 1 0  PR I NTS8 " b ase of t he Cyb ersh i p . " : RETURN 
320 PR I NTS7 " c ave i n  the c l i f f f ac e . " : RETURN 
330 PR INTSV " b eneath the Cyb e r sh i p . " : RETURN 
340 PR I NTS8 " t op of a c l i f f over l ook i n g a spacesh i p . " : RETURN 
350 PRI NTS6 " h eavy mac h i ner y . " : RETURN 
360 PR I NTS6 " t e l evi s i on s c r eens showi n g  v i ews of 
d i f f er ent ar eas . For ex amp l e ,  one shows a wh i t e c r yst a l  l yi ng 
b esi de a moun t a i n p at h . " : RETURN 
370 PR I NTSY " l ost i n  t h e  s l i me .  " S9 " a  t r ee i n  t h e  d i stanc e . " : RET 
URN 
380 PR I NTSY " st an d i ng at the h i gh poi nt on a vast p l a i n  of s l i me .  
" S9 " a  l one t r ee t o  your nort h . " : RETURN 
390 PR I NTS8 " t op of a t a l l t r ee . The t ar d i s  c an be seen t o  
t h e  south . " : RETURN 
400 PR I NTSV " at a c l ear i ng i n  t h e  s l i me .  
RETURN 

" S9 " a  t a l l t r ee her e . " :  

4 1 0  PR I NTSY " f o l l owi ng a n ar r ow path a l on g  t h e  edge of t h e  c l i f f .  
" : RETURN 
420 PR I NTSV " i n  the m i d st of a t h i c k f og . " : RETURN 
430 PR I NTS7 " va l l ey bet ween t wo moun t a i n s .  A t h i c k  f og i s  
r o l l i n g i n  f r om t h e  nort h . " : RETURN 
440 GOSUB6 1 0 : PR I NT " upon a vast · 
ex panse of ocean . " : RETURN 

450 GOSUB6 1 0 : PR I NT " i n t o  a 
bottoml ess c h asm f i l l ed w i t h  wr i t h i ng y e l l ow f og . " : RETURN 
460 PR I NTSY " on the b r i m  of a d eep vol c a n o . " : RETURN 
470 P R I NTS8 " summ i t of a ver y t a l l mount ai n .  " S9 " a  
t h i c k  f og h er e . " : RETURN 
480 GOSUB620 : PR I NT " 4 ' c h i mn ey f r om wh i c h i s  p our i ng 
i a  ver y dense t h i c k  y e l l ow smog . " : RETURN 
490 GOSUB620 : PR I NT " sm a l l h o l e i nt o  wh i c h the f og i s  
f l ow i ng . " : RETURN 
500 GOSUB620 : PR I NT " f ast f l ow i n g  r i ver . The water 
i s  a d u l l y e l l ow sh ade . " : RETURN 
5 1 0  PR I NTS8 " i n t er sec t i on of t wo p assages . " : RETURN 
520 GOSUB5 1 0 : 60SUB580 : RETURN 
530 PR I NTS6 " br o k en down t ar d i ses . " : RETURN 
540 GOSUB5 1 0 : PR I NT " A  s i g n  nearby says : 
" , : GOSUB 1 64 0 : RETURN 
550 P R I NTS7 " magn i f i c e n t  c h a.mb e r . " S9 " a  l ar g e  t h r on e  h er e . " : RETUR 
N 
560 GOSUB630 : PR I NT " , w i t h  a 
h o l e i n  i t . " : RETURN 
570 GOSUB630 : PR I NT " . " : RETURN 
580 PR I NT " Th e r e  are some st ai r s  h er e . " : RETURN 
590 PR I NT "  of a steep i nc l i n e . " : RETURN 
600 PR I NT " Ok ay " : GOT0780 
6 1 0  PR I NTS8 " t op of a moun t a i n l oo k i n g  down " ; : RETURN 
620 PR I NTS7 " va l l ey b e s i d e  a " ; : RETURN 
630 PR I NTS8 " b ase of an unsc a l ab l e  w a l l of r oc k " ; : RETURN 
640 CLEAR650 : DEF I NTA- Z : DEFSNGC : DEFSTRS 
650 D I MS0 < 1 7 > , D < 69 , 6 ) , 0 ( 1 6 , 4 > , S I < 6 > . S X < 6 > , V < 2 > , SW < 5 > , L < 6 > , P I < 7 >  
660 DV=- 1 : SY= " Vou are " : SH= " You h ave " : S7= " Vou are i n  a " : S8= " Yo 
u are at the " : S9= " Th e r e  i s  " : S6= " You are i n  a r oom f u l l of " : CLS 
: PR I NT@342 , " Do c t or Wh o " ; 
670 DATAAggador , a  p i c k , a  desi on at i ng r en t i c u l ator , a  son i c  sc r ewd 
r i ver , a  g i an t  b l ue sp i der � ! ! , a b ag of j e l l y  b ab i es , a D a l e k  r ay-g u  
n , a c op y  of ' P l ayda l e k ' , a  l ar g e  r oc k , a  l on g  scar f , a  s t r a n g e  l oo k i  
n g  ob j ec t , a  b u n c h  o f  b an a n as � a d ead sp i der 
680 DATAa wh i t e c r yst a l � a  b l ue c r yst a l , a  s i onated c umquat , a  s k u l  
1 
690 DATAgroup of Pel adon i an s , t r i o  of ug l y  mutant s , g r oup of Da l e k 
s , Cyberman , s i ng l e  l oa t h esome h or r i b l e  c r eature , Tr og l odyt e , Ti me l or 
d , 49 , 56 , 57 , 58 , 27 , 59 , 60 , 2 , 3 , 4 � 6 , 5 , 99 , 1 
700 SF= " 1 2 1 1 1 32 1 1 2 1 3 1 223 1 222 1 222 1 222 1 222 1 1 22 1 1 2 4 1 1 2 1 1 22 1 1 1 1 1 1 1 2 1  
1 1 3 1 1 22 1 1 1 1 1 35 1 1 1 1 1 3 1 333 1 2 1 1 1 3 1 1 1 2 1 3 1 22 3 1 1 1 1 1 3 1 1 1 1 1 3 1 1 1 3 "  
7 1 0  SC= " AGGBABBAGBANBLUBUNCLOCOMCOPCRECRVCUMCYBD DALDESD I ED I GDO 
WDROE EASEATENTE X I F I RGALGETG I AG I VGRAGUNH I D I N  I NV J ELLARL I SLONLOOM 
AGMOOMUTN NOROBJ OFFOPEOUTPELP I CPLAQU I RAYREARENRESROCS SCASCRSEA 
S I OSKASKUSONSOUSP I STRTALTART I MTROU UP W WESWH I "  
720 REM OPEN F I LE HERE FOR D I SK 
730 I NPUT#- l , SP : I NPUT#- 1 , SD : I NPUT#- 1 , SO : I NPUT#- 1 , S 1 : S 1 =LEFT$ ( S 1 , 
60 ) +CHR$ C 34 > +M I D$ C S 1 , 62 , 4 > +CHR$ C 34 ) +R I GHT$ ( S 1 , 1 2 >  
740 F OR I = 1 T0 1 6 : FORJ = 1 T04 : 0 < I , J > =ASC C M I D$ C SO ,  C I - 1 > * 4+J , l ) ) : NE X TJ , 
I : FOR I =OT069 : FORJ = 1 T05STEP2 : X=ASC < M I D$ < SP , I * 3+ ( J + 1 ) / 2 , 1 > > : D < I � J ) =  
I NT C X / 1 6 > : D < I , J+ 1 > = X - I NT < X I 1 6 ) * 1 6 : NE X TJ , I : FOR I =OT069 : D < I , O ) =ASC < M  
I D$ C SD , I + 1 , 1 > > : NE X T I  
750 RESTORE : FOR I = 1 T0 1 7 : READSO < I > : NE X T : FOR I =OT06 : READS I < I > : NE X T : F  
OR I =OT06 : READL < I > : NE X T : FOR I = 1 T07 : READP I < I > : NE X T  

< 
0 
r
c:: 
3: 
J"11 

w 

:z 
0 

co 

c.... 
c:: 
r
-< 

1..0 
co 
N 

3: 
....... 
n 
;:o 
0 I 
co 
0 

'"0 
::r;:. 
en 
J"11 

w 
N 



760 RANDOM : Q9=0 : C=O : WT=O : T I =O : L=6 : P0= 1 : P=6 1 : TL=20+RND < 20 > : CLS 
770 D < 1 4 , 0 > = 1 3 : D < 39 , 0 ) =34 : D < 63 , 3 > =2 : D < 63 , 4 > =2 : 0 C 1 , 1 > =0 : 0 C 1 , 2 > = 1 :  
D < 0 , 0 > =0 : 0 < 1 , 3 ) =0 : D < 69 � 1 > =0 : D C 69 � 2 > =0 : D ( 69 , 3 > =0 : D < 69 , 4 ) =0 : GOT0 1 07 
0 
780 I FP0=99P=99ELSEP=L * 1 0+PO 
790 I FP=60RP=80RP=250RP=440RP=990RL=4ANDQ9THEN840 
800 I FC >OC=C+RND C O )  
8 1 0  I F C P=660RP=7 > ANDC=OANDRND C 0 > > . 40RRND C 0 > > . 9ANDC=OC= 1 
820 I FP= 1 9AND0 < 5 , 2 ) =5 I FC< 4THEN840ELSEPR I NT " Th e  sp i der h as eaten 
you . " : G OT 0 1 42 0  
8 3 0  I FC= 1 PR I NT " Oh oh , here c omes a " S I < L > " � " ELSE I FCPR I NTS9 " a  " S I C 
L ) " her e � "  
840 A$= " " : I NPUTA$ : I FA$= " " 1 40 
850 V < 0 > = 1 00 : V < 1 > = 1 00 : V < 2 > = 1 00 : F OR I = 1 T05 : SW < I > = " " : NE X T I  
860 J = O : K=- 1 : F OR I = 1 TOLEN C A$ ) : X $=M I D$ C A$ , I , 1 > : I F X $= " " THEN I FKTHEN 
NE X T I ELSEK=- 1 : NE X T I ELSE I FNOTKTHENSW < J > =SW C J ) + X $ : NE X T I ELSE I FJ < 5THE 
NK=O : J = J + 1 : SW < J > = X $ : NE X T I  
870 F OR I = 1 TOJ : SW < I > =LEFT$ C SW ( l ) + " " , 3 > : NE XT I : K=O : F OR I = 1 TOJ : A 1 =  
1 : AN=78 : FOR I 1 = 1 T078 : A I = I NT < < A 1 +AN > I 2 > : X $=M I D$ C SC , A I * 3-2 , 3 > : I FSW < I  
> >X $A 1 =A I + 1 ELSEAN=A I - 1  
880 I FX$< >SW < I > ANDA 1 < =ANNEX T I 1 ELSE I F X $=SW < I > V < K > =ASC C M I D$ C S 1 , A I ,  
1 > > : K=K+ 1 : I FK >2THENGOSUB 1 840ELSENEX T I : GOSUB 1 840ELSENE X T I : GOSUB 1 84 
0 
890 I FRND < 0 > > . 998ANDWTANDPS< >99PR I NTSY " h i t  over t h e  b a c k of t h e  
h ead a n d  every t h i ng g oes b l ac k  
• • •  You awake t o  f i nd t h at everyt h i n g  you were h o l d i ng i s  gone . " :  
FOR I =2T0 1 6 : I FO C I , 1 > =90THENO < I , 1 ) =6 : NE X T I : GOT0840ELSENE X T I : GOT0840 
900 I FV C 0 > =22ANDV <2 > = 1 000RV < 1 > = 1 00AND < V < 0 > > 1 7ANDV < 0 > < 27ANDV < O > < >  
2 2 > PR I NT " P l ease b e  mor e spec i f i c . " : GOT0840 
9 1 0  I FV < 0 > =33ANDV < 1 > =46THEN I F0 < 3 , 1 ) =90ANDO C 1 6 � 1 > =900 ( 1 6 , 1 ) =9 1 : PR 
I NTSH " d e s i onated t h e  c u mq uat i nt o " ; : GOT0 1 4 1 0ELSE 1 500 
920 ONV C O > GOT 0 1 1 1 0 , 1 1 1 0 , 1 1 1 0 , 1 1 1 0 , 1 1 1 0 , 1 1 1 0 , 1 1 9 0 , 1 1 7 0 , 1 020 . 1 200 , 
1 240 , 1 44 0 , 840 , 1 060 , 1 370 , 1 280 , 970 , 840 , 1 3 1 0 , 1 3 1 0 , 1 270 , 1 350 , 1 340 , 840 
, 930 , 950 , 1 040 : PR I NT " Wh at ? " : GOT0840 
930 I FV < 1 > < 3 1 0RV < 1 > >46THEN 1 450ELSE X 1 =V < 1 > -30 : I FO < X 1 , 1 ) =90THEN 1 46 
OELSE I FO C X 1 , 1 > < >PTHEN 1 480ELSE I F C O C X 1 , 4 > AND8 > =0THEN 1 450ELSE I FO < X 1 ,  
3 > +WT >20THEN 1 490 
940 O C X 1 , 1 > =9 0 : WT=WT+O C X 1 , 3 ) : 0 C X 1 , 4 > = < 0 < X 1 , 4 > 0R 1 > - 1 : 60T0600 
950 I FV < 1 > < 3 1 0RV C 1 ) )46THEN 1 450ELSE X 1 =V < 1 > -30 : I FO < X 1 , 1 > < >90THEN I F  
O C X 1 , 1 > < >PORO C X 1 , 1 ) =9 1 THE N 1 480ELSE 1 500ELSE I FV < 1 > =3 1 THEN 1 5 1 0  
960 WT=WT-O < X 1 , 3 > : 0 < X 1 , 1 > =P : GOT0600 
970 I FC=OTHEN 1 520ELSE I FP=7THEN 1 570ELSE I FL=4ANDC< OTHEN 1 620ELSE I FP 
=6660SUB 1 000 : I FN0< 6THEN 1 750ELSE 1 430 
980 ONL+ 1 GOT0 1 580 , 1 520 , 1 590 , 1 600 , 1 6 1 0 , 990 , 1 630 
990 ONRND ( 3 ) GOT0 1 650 , 1 660 , 1 670 
1 000 QC=O : NO=O : FOR I = 1 T0 1 6 : I F C O < I . 4 > AND2 > ANDO < I , 1 > =90NO=N0+ 1 : QC=Q 
C+ < O C I , 4 > AND240 ) / 1 6 
1 0 1 0  NEX T I : RETURN 
1 020 PR I NTSY " p r esen t l y  h o l d i ng : " : NO=O : F OR I = 1 T0 1 6 : I FO < I , 1 > =90PR I N  
T , SO < O < I , 2 > > : NO=N0+ 1 
1 030 NEX T I : I FNO=OPR I NT , " not h i n g " : GOT0780ELSE780 
1 040 I FL=60RC=OPR I NTS9 " n o need t o  h i de � " : GOT0780ELSE I FP= 1 9ANDD < 1  
9 , 1 > = 1 5THEN 1 450ELSE I FRND < 0 > > . 95PR I NT " The c r eat u r e  t h a t  you b umped 

as you r ushed d esper a t e l y p ast was f aster t h an you . He c au g h t  
an d k i l l ed you . " : GOT0 1 420ELSEC=O 
1 050 I FL=5P0= 1 : P=5 1 ELSE I FL=4P0= 4 : P=44ELSEP0=6 : P=L* 1 0+PO 

1 060 I FP0=99P R I NTSY " i ns i d e  the t ar d i s . " : GOT0 1 090 
1 070 O ND < P , 0 > + 1 60SUB20 , 30 , 40 , 50 , 60 , 70 , 80 , 90 , 1 00 , 1 1 0 , 1 20 , 1 30 , 1 40 ,  
1 50 ,  1 60 ,  1 70 ,  1 80 , . 1 90 ,  2 00 , 2 1 0 , 2 20 , 230 , 24 0 , 250 , 260 , 270 , 280 , 290 , 300 , 3 
1 0 , 320 , 330 , 340 , 350 , 360 , 370 , 380 , 390 , 400 , 4 1 0 , 420 , 430 , 440 , 450 , 460 , 47 
0 , 480 , 490 , 500 , 5 1 0 , 520 , 530 , 540 , 550 , 560 , 570 , 580 , 590 , 600 
1 080 I FP0= 1 P R I NT " The t ar d i s  i s  s i t t i n g  of f t o  one s i d e . " 
1 090 60SUB 1 820 : NO=O : F OR I = 1 T0 1 6 : I FP=O C I , 1 > AN D C O < I , 4 > AN D 1 > =0NO=NO+ 
1 : I FN0= 1 THENPR I NT " Ar ou n d  you you see : " : PR I NT , SO < O < I , 2 > > ELSEPR I NT ,  
SO C O < I , 2 > ) 
1 1 00 NE X T I : GOT0780 
1 1 1 0 I FP0=99PR I NTSY " st i l l  i n  t h e  t ar d i s . " : GOT0780ELSEY=D < P . V C 0 ) ) 
: I FP= 1 9ANDD C 1 9 , 1 > = 1 5THEN 1 680ELSE I FY= 1 5THEN 1 530ELSE I FY= 1 30NLGOT0 1 7  
00 , 1 1 1 0 , 1 1 1 0 , 1 740ELSE I FY= 1 40NL-260T0 1 7 1 0 , 1 720 , 1 730 
1 1 20 I FL< >6ANDC >2 . 5ANDRND C 0 > > . 5 I FL >2THENPR I NT " He has " ; : GOT0 1 690E 
LSEPR I NT " They h av e " ; : GOT0 1 690 
1 1 30 I FP=36ANDRND < 0 > > . 3PR I NT " Th e  sh i p  j ust b l asted of f .  As you 
wer e under n eath i t  at t h e  
t i me ,  " SY " n ow s l i gh t l y  i nc i n e r a t ed . " : GOT0 1 420 
1 1 40 I FP=62ANDRND C 0 > > . 3PR I NTSH " been h i t  by a l ow f l y i ng t ar d i s . " 
: GOT0 1 420 
1 1 50 I FP=6ANDRND < 0 > < . 9Y=PO 
1 1 60 PO=Y : P=L * 1 0+PO : C=- < P=200RP=330RP=66 ) : 60T0 1 060 
1 1 70 F=O : I FP0< >99S= " a l r eady out s i d e " ELSES= " now out s i d e " : P0= 1 : F=-
1 : P= 1 +L * 1 0  
1 1 80 P R I NTSY ; S "  t h e  t ar d i s . " : I FFTHEN 1 060ELSE780 
1 1 90 F=O : C=O : I FP0=99S= " a l r eady i ns i d e " : GOT0 1 1 80ELSE I FP0< > 1 THEN 1 5  
50ELSES= " now i n s i de " : P0=99 : P=PO : GOT0 1 1 80 
1 200 I FP0< >99THEN 1 540ELSET I =T I + 1 : I FT I >TLTHENPR I NT " Your t ar d i s h a  
s r un out o f  p ower • •  " SY " � Lost i n  Spac e � � � " : GOT0 1 420 
1 2 1 0  FOR I =OT06 : I FV C 1 > =L < I > D= I ELSENE X T I : D=RND < 7 > - 1  
1 220 I FRND < 2 > = 1 D=RND C 1 0 > - 1 : I FD >6PR I NTSH " mat er i a l i sed i n  sp ace .  
I wi l l  r eset t h e  t ar d i s  f or 
you . " : D=RND < 7 > - 1  
1 230 L=D : PR I NTSH " mater i a l i sed o n  " ; : I FL=3PR I NT " t h e  dar k s i de of 
the Moon " : GOT0780ELSEPR I NTM I D$ C " Pel adon Mut os S k ar o  

H i d aous D i ethVl ami d eG a l af r v " , L * 1 2+ 1 , 1 2 > : GOT078 
0 
1 240 P R I NTSH " f ound : " : F=O : I FP=6ANDRND < 0 > > . 30RL=4ANDP0< >6ANDP0< >4A 
NDP0< > 1 ANDRND < 0 > > . 7THEN 1 260ELSEFOR I = 1 T0 1 6 : I FO < I . 1 > =PTHENF=F+ 1 : PR I  
NT , SO C O < I , 2 > > : 0 < I , 4 > = < 0 < I , 4 > 0R 5 > - 1  
1 250 NEX T I : I FP=26F=F+ 1 : PR I NT "  a sec r et p assage h i d d en b eh i nd 

a deac t i vated D a l e k . " : D < 2 6 , 3 ) =5 
1 260 I FFTHEN780ELSEPR I NT , " noth i ng " : GOT0780 
1 270 I FV < 1 > =360RV < 1 > =420RV < 1 > =4 6 I FO < V < 1 > -30 , 1 > =90THENO < V < 1 ) -30 , 1 
) =9 1 : PR I NT " De l i c i ous � � " : GOT0780ELSE 1 500ELSE 1 450 
1 280 I FO ( 2 ,  1 )  < >90THENPR I NTSH " not h i  ng to d i g w i t h . " :  GOT0780ELSE I F  
P= 1 2ANDD < 1 2 , 4 > = 1 5THEND C 1 2 � 4 ) =6 : D < 1 2 , 0 > =54 : GOT0 1 300ELSE I FP= 1 3ANDD < 
1 3 , 3 > = 1 5THEND C 1 3 , 3 ) =4 : D < 1 3 , 0 ) =54 : 60T 0 1 300 
1 290 PR I NT " You h aven � t  dug up anyt h i ng usef u l . " : GOT0780 
1 300 PR I NTSH " b r o k en a h o l e i n  the w a l l w i t h  your p i c k .  You c an 
see 
a vague c h amber b eh i nd i t . " : GOT0780 
1 3 1 0  I FV C 1 > < >55ANDV C 2 > < >55THEN 1 450ELSE I FL< > 1 0RP0< 50RP0>6THEN 1 480 
ELSE I FO C 4 , 1 ) < >90THEN 1 450ELSE I FV < 0 > =20THEN 1 330 
1 320 D ( 1 5 , 6 > =6 : D < 1 6 , 5 > =5 : 60T0600 
1 330 D < 1 5 , 6 ) = 1 3 : D < 1 6 , 5 > = 1 3 : GOT0600 
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1 340 I FV C 1 J =38 I FO C 8 , 1 > =90THENPR I NT " Th i s  does n ot h i n g  f or me , you 
k n ow . " : GOT0780ELSE 1 500ELSE I FV C 1 J =33 I F0 < 3 , 1 J =90THENPR I NT " I t  say s " 

; : GOSUB 1 000 : PR I NTABS < NO+RND ( 3 ) -2+RND < O > J : GOT0780ELSE 1 500ELSE 1 450 
1 350 I FV C 1 J =35ANDV < 2 > =45ANDO C 1 5 , 1 > =90ANDP= 1 9ANDD C 1 9 � 1 ) = 1 5C=O : D < 1  
9 � 1 > =7 : 0 ( 5 , 1 > = 1 4 : 0 < 5 , 4 J =0 < 5 , 4 J OR8 : 0 C 5 , 2 ) = 1 3 : GOT0 1 760 
1 360 I FV < 1 > < 3 1 0RV C 1 J >460RV C 2 J < 490RV < 2 > >56THEN 1 450ELSEY=P I < V < 2 > -4 
9 ) : I FY=990RY< >LORC=OORO C V C 1 J -30 � 1 > < >90THEN 1 450ELSEY=VAL < M I DS < SF ,  C 
V < 1 J -30 J + 1 6 * Y , 1 > > : 0NYGOT0 1 770 , 1 780 . 1 790 , 1 800 . 1 8 1 0  
1 370 I FV C 1 > < >37THEN 1 450ELSE I FO C 7 . 1 > < >90THEN 1 500ELSE I FC=OPR I NTS9 " 
not h i ng here to f i re at . " : GOT0780ELSEC=O 
1 380 I FL=6PR I NTS9 " a  l oud ex p l osi on and • • •  Hey t h at was a T i me l o 
rd 1 
Just whose s i d e  are you on? That � s  i t  f or you , b ust er � " : GOT0 1 42 
0 
1 390 I FP= 1 9D C 1 9 , 1 ) =7 : 0 C 5 , 1 > =9 1  
1 400 PR I NTS9 " a  l oud ex p l os i on and a b r i l l i an t  f l ash , and you f i n  
d 
yourse l f l oo k i ng at " ; : I FL=4Q9= 1 
1 4 1 0  PR I NT "  a sma l l p i l e  of g r ey p owder 
wh i ch s l owl y d i ssi p a t es . " : GOT0780 
1 420 PR I NTSH " f a i l ed • • •  t h e  u n i verse w i l l  be destr oyed • • •  and a 
1 1  
the b l ame l i es on your shou l der s • • •  " : GOT0 1 440 
1 430 PR I NTSH " f ound a l l s i x p a r t s � �  We are saved � � �  
" , " Con g r at u l at i on s � ! � � " 
1 440 GOSUB 1 00 0 : QC= C QC * N0* 1 00 )  * TL /  < T I + U  : PR I NT " You scored " QC :  I NPU 
T " Want t o  try aga i n " ; X S : I FLEFT$ ( X $ , 1 ) = " N " THENCLS : ENDELSE740 
1 450 PR I NT " I c an ' t  q u i t e  see how to d o  t h at . " : GOT0780 
1 460 PR I NT " You � r e  a l r ead y c ar r y i n g  i t . " : GOT0780 
1 470 PR I NT " You c an ' t  d o  t h at ! " : GOT0780 
1 480 PR I NT " I c an ' t  see t h at her e . " : GOT0780 
1 490 PR I NT " You c an ' t  c a r r y  a l l t h i s and t h at t oo .  You ' l l  h ave t 
o d r op 
somet h i n g f i r st . " : GOT0780 
1 500 PR I NT " You aren ' t  c arr y i n g  i t . " : GOT0780 
1 5 1 0  PR I NT " He d oesn ' t  seem t o  want to go away . " : GOT0780 
1 520 PR I NTS9 " n obody e l se here wh o c an t a l k . " : GOT0780 
1 530 PR I NTS9 " n o way to go i n  t h at d i r ec t i on . " : GOT0780 
1 540 PR I NTSH " t o b e  i n  t h e  t ar d i s t o  use i t . " : GOT0780 
1 550 PR I NTS9 " n o t ar d i s h er e . " : GOT0780 
1 560 PR I NT " You c an ' t  g et t h rough the g r a t e  wi t h out open i n g i t  f i  
rst . " : GOT0780 
1 570 PR I NT " They h ave s p o k en of a sec r et d oorway b eh i n d a near b y  
cur t a i n . " : D C 7 . 3 > =8 : GOT0780 
1 580 PR I NT " On e  of t hem p o ked you w i t h  a sp ear . but you wer e not 
k i l l ed ,  
j ust mor t a l l y  wounded . " : GOT0780 
1 590 PR I NT " ' E  x t e r m  i n a t e ' . • •  i t  z ap p ed you . " SY " now a 
sl owl y evapor at i n g p i l e  of g r ey powder . " : GOT0 1 420 
1 600 PR I NT " ' Have you g ot a spot of oi l on you? ' " : GOT0780 
1 6 1 0  PR I NT " ' Creature h un g r y  • . •  c an c r eature eat you? ' " : GOT0780 
1 620 PR I NT " ' I  say , t h ese sweet i es are s i mp l y  sp i f f i n g .  Rat her . 

Not at 
a l l l i k e t h ose b ananas . Crun c h y  bananas ar e j ust s i mp l y  not 
on , what ? ' " : C= . 0 1 : GOT0780 

1 630 GOSUB 1 64 0 : GOT0780 

1 640 PR I NT " ' BEWARE OF LOW FLY I NG TARD I SES ' " : RETURN 
1 650 PR I NT " ' Eeeeeeeeeeeee • • . • . • • • • • • . • . • • •  ' C Un i n t e l l i g ab l e ) " : GO 
T0780 
1 660 PR I NT " Th e  f og muf f l es your voi c e  so t h at he c an ' t  hear you . 
" : GOT0780 
1 670 PR I NT " He h as spo k en of a strange c r yst a l  on a moun t a i n man y 

m i l es 
away • • •  " : GOT0780 

1 680 PR I NT " As you appr oached t h e  sp i d er , i t  t u r n ed r ed an d start 
ed sp i t t i n g y e l l ow p o i son . I wou l d n ' t  t r y  t h at aga i n � " : GOT0780 
1 690 PR I NT "  t a ken an i n tense d i s l i k e to you and t or n  
you t o  p i ec e s . " : GOT0 1 420 
1 700 PR I NTSH " t o open the g r at e  f i r st . " : GOT0780 
1 7 1 0  PR I NTSH " b een st r an g l ed by a Cyber man . " : GOT0 1 420 
1 720 PR I NT " You j umped f r om t h e  t r e e  and b r o k e  your n ec k .  S i l l y 
you . " : GOT0 1 420 
1 730 PR I NTSH " j umped to your d oom . " : GOT0 1 420 

1 740 PR I NTSH " t a k en a mou t h  f u l l of sl i me .  < Ug g h � � � ) " : GOT0780 
1 750 PR I NT " ' Th ese are not t h e  r i g h t  p ar t s .  T a k e  t hem f r om m y  s i  
g h t � ' " : GOT0780 
1 760 PR I NT " Th e  sp i der l oo k ed d eep i nt o  t h e  c r y s t a l , t ur n e d  g r een 

and r ose 

s l ow l y up t h r ough t h e  r oof . I t h i n k  i �  was dead � " : GOT0780 
1 770 PR I NT " He d oesn ' t  seem i n t er ested i n  i t . " : GOT0780 
1 780 PR I NT " He t a k es i t  and s c a r p er s . " : C=O : O C V C 1 J -30 , 1 > =L * 1 0+RND < 
1 0 J - 1 : GOT0780 
1 790 PR I NT " He eat s i t . " : O C V C 1 J -30 , 1 J =9 1 : C= . 0 1 : GOT0780 
1 800 PR I NT " Th e  D a l e k s  t a k e  one l oo k  at your copy of ' Pl ayd a l e k '  
and f r eak 
out down sep arate t un ne l s doi n g  c ar t w h ee l s and b l ast i n g the 
w a l l s  in st r an g e  ways . < Th i s  must b e  h ot st uf f � � > " : C=O : GOT0780 
1 8 1 0  PR I NT " Th e  c r eat u r e  h as c a l med down a l i t t l e  and l oo k s  f r i en 
d l y  ( ug l y � 
but f r i en d l y ) • • •  even t a l k at i ve � " : C=- l : GOT0780 
1 820 I FP=99RETURNELSEPR I NT " You c an go " ; : FOR I = 1 T06 : I FD C P , I > < > 1 5 I F  
I < 3PR I NTM I D$ C "  n or t h , sou t h , " , I * 7-6 , 7 > ; ELSE I F I =5PR I NT "  up , " ; ELSEP 
R I NTM I D$ ( "  east , west , , d own . " , I * 6- 1 7 . 6 ) � 
1 830 N E X T : PR I NTCHR$ ( 8 ) " . " : RETURN 

1 840 I FV < O > >V < 1 > 0RV < O > >V < 2 > T=- < < V < 1 > < =V < 2 > > * 1 + C V C 1 > >V < 2 > > * 2 > : T 1 =  
V C O J : V C O J =V C T J : V C T J =T l  
1 850 I FV < 1 > >V < 2 > T=V C 2 J : V C 2 J =V < 1 > : V C 1 J =T : RETURNELSERETURN 
1 860 SAVE " DRWHO / TBS " 

**** DR . WHO - LEVEL I I  **** 
D I Sk: CHANGES 

720 OPEN " I " , l , " DRWHO/ DAT 
730 I NPUT# l , SP : I NPUT# 1 , SD : I NPUT# 1 , SO : I NPUT# l . S l : S l =LEFTS C S 1 , 60 ) + 
CHRS C 34 J +M I DS C S 1 , 62 , 4 ) +CHRS C 34 ) +R I GHTS < S 1 , 1 2 > : CLOSE 1 

< 
0 
r 
c::: 
3: 
IT! 

w 

:z 
0 

co 

c... 
c::: 
r 
-< 

� 
co 
N 

3: 
...... 
" 
:::0 
0 I 
co 
0 

""0 

a:; 
IT! 

w 
.j::> 



VOLUME 3 NO. 8 (JULY, 1982) MICR0-80 PAGE 35 

***** NEXT MONTH • s  ISSUE ***** 

Next month • s issue wi 11 contain at 1 east the fo 11 owing programs p 1 us the usua 1 features and 
articles. An (80) after a program title indicates that the program will be for TRS-80 Model 
1/3 or System 80/Vi deo Genie computers. (Co 1 our) indicates that the program wi 11 be for the 
TRS-80 Colour Computer and the Hitachi Peach. 

** JUMP THE RAPIDS LII/16K (80) ** 

This game makes use of the graphic utility 
(MOVIE) pub 1 i shed in MICRO - 80 issue 22. 
In this game you have to cross a river 
by jumping from log to log, but with the 
graphic utility Movie driving the graphics, 
it• s not easy. 

** MORSE CODE TRANSMITTER LII/4K-16K ** 

This morse code program wi 11 transmit morse 
code out to the cassette port. The code 
can be random or can be supplied by you. 
As actua 1 morse code is transmitted by 
this program it is conceivable that the 
computer output could be hooked up to a 
transmitter for live transmission. 

** CHEQUE BOOK DATA FILE (COLOUR) ** 

This program enables you to save all your 
cheque book transactions on a cassette 
data file and retrieve them at will. A 
better way to check queries than to search 
through the stubs! 

sion of DOSPLUS indicated. 

** FAULT FINDER LII/16K (80) ** 

This program is a prob 1 em in deductive 
logic. The scenario is of a machine (for
tunately fictitious), which is subject 
to three particularly undesirable faults 
when combinations of actions are taken. 
The computer will act as your agent in 
performing the actions that you order and 
reporting the results. You are required 
to determine what the common features of 
combinations of actions which produce the 
faults are and, hence, by trial and error, 
how to avoid the faults. (Huh! - Ed. ) 

** CHEQUE ACCOUNT MANAGER LII/16K (80) ** 

This program will store up to 50 transactions 
of your cheque account. It maintains a 
ba 1 ance of the account. Being fully inter
active, it will check bank statements, 
edit records, sort records and run record 
searches. 

** PAYROLL (COLOUR) ** 

A simple payroll program originally designed 
to operate on a Level II, 16K cassette 
system. This program will allow you to 
manage the payroll for a small staff on 
your Colour Computer. 

If it's a dual·drive system you need, then take advantage of our dual·drive package and 
SAVt: a further $40 on the price of two single-drive packages ... 

DRIVE TYP.E No. of No. of 
Tracks Heads 

2 x MPI B51 40 ea 1 ea 
2 x MPI B52 40 ea 2 ea 
2 x MPI B92 80 ea 2 ea 

Dual-drive package includes two bare disk drives, self-contained dual· 
drive cabinet/power supply as illustrated, two drive cables and the 
version of Dosplus indicated. 

All disk drive components are still available separately: 

Capacity Dosplus Price 
Version 

2 x lOOK 3.3 $874 
2 x 200K 3.4 $1 125 
2 x 400K 3.4 $1454 

NOTE: All 40 track drives are completely compatible with 35 track 
operating systems such as TRSDOS. DOSPLUS allows you to realise an 
additional 14% capacity compared with TRSDOS. Under DOSPLUS 3.4, 
80 track drives can read 35/40 track diskettes. 

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

MPI B51 40 track, single-head, lOOK 
MPI B52 40 track, dual-head, 200K 
MPI B92 80 track, dual-head, 400K 

Simple, wrap-around cabinet 
Separate, dual-drive power supply 

Price 
$399 ����ced Price 
$449 
$619 

$12 
$85 

freight 
$5.00 
$5.00 
$5.00 

$2.00 
$8.00 

Self-contained, single drive cabinet/power supply 
Self-contained, dual-drive cabinet/power supply 
Two drive cable 
Fan drive cable 
DOSPLUS 3.3 
DOSPLUS 3.4 

Price 
$99 

$135 
$39 
$49 

$99.95 
$149.95 

freight 
:p:>.UU 
$5.00 
$2.00 
$2.00 
$2.00 
$2.00 

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

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



MICRO· SO 
LEVEL 2 ROM 

ASSEMBLY LANGUAGE TOOLKIT 
by Edwin Paay 

FOR TRS-80 MODEL 1 ,  MODEL 3 
AND SYSTEM 80NIDEO GENIE 

This is a new package consisting of two invaluable components: 

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

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

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

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

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

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

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

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

- Aus. S 29.95 + S 2 .00 p&p 
- UK £1 8.00 + £ 1 .00 p&p 

SPEl.IAL OFFER TO OWNERS OF THE LEVEL II ROM REFERENCE MANUAL ...  
UPGRADE TO THIS ASSEMBLY LANGUAGE TOOKIT FOR ONLY S 1 9.951 

Send back your original Level II ROM Reference Manual plus a cheque, money order or 
Bankcard authorisation for S 1 9.95 plus $ 2.00 p&p and we will send you the new 

ASSEMBLY LANGUAGE TOOLKIT 

MICRO-SO 
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