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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 II/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 memory, 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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Word has just been received that sa 1 es of the Commodore VIC-20 computer have been suspended 
in Australia because the mains transformer does not meet the power supply authorities ' standards. 
Apparently the transformer has an unearthed metal case. It is not known how 1 ong this ban will 
last, presumably until Commodore can come up with a suitable replacement. In the meantime, 
the Dick Smith organisation is gearing up to change the transformer for an approved one, whilst 
the few enterprising dealers who grew tired of waiting for Commodore to produce the VIC-20 and 
imported them directly from the U.K. are still able to supply machines because the U.K. transformers 
meet the authorities ' requirements. 

BEARDING THE LION!! 

Not long before Christmas, I was invited to attend a press conference in Sydney at which Tandy 
was to announce the Austra 1 ian re 1 ease of its TRS-80 Co 1 our Computer. I was a 1 so promised that 
I could take home a computer to assist us in preparing a review. This was my first visit to 
Tandy headquarters in Sydney and was of considerable interest. No doubt many readers are wondering 
at my reception si nee there seems to be a genera 1 fee 1 i ng that MICR0-80 is 11 anti 11 Tandy. Let 
me say at this point that MICR0-80 is not anti-Tandy. There are certainly areas in which we 
disagree with Tandy ' s  policies and pricing but, overall, we want the TRS-80 to succeed and many 
of our critical comments are with marketing policies which sometimes seem to us to be holding 
back this excellent computer. Anyway, Tandy ' s  executives and staff were extremely courteous 
and friendly and could not do enough to make us all welcome. Of the TRS-80 Colour Computer, 
you read last month. The other main featurue of the day was a tour of the Tandy headquarters . 

Tandy makes extensive use of Model II computers itself, particularly in word processing appli­
cations . tve saw a new l 00,000 word spe 11 i ng checker in use with Scri psi t, which will soon be 
available in Australia. We also saw the HOTLINE area where Tandy ' s  staff answer technical queries 
from all over the country. The overall impression was of an organisation which is striving 
hard to support its products. 

The visit to the warehouse and service section was enlightening. Being just before Christmas, 
the warehouse was far from full but the service section was chock-a-block with open Model II I 
computers. Don ' t  get the wrong impression - we are not suggesting that the Model III is unreliable. 
Apparently, Tandy Australia purchases Model III ' s  from the U.S.A. as Ll/4K versions and then 
upgrades them to L2/16K, adds disk drives etc. Which explains why the memory chips used in 
48K 1iandy machines are i denti ca 1 to those so 1 d by MICR0-80 Products. Tandy staff exp 1 ai ned 
that, as far as the Americans are concerned, Tandy Australia is just another customer and receives 
discounts on products in proportion to the quantity purchased. No doubt, this explains some 
of the difference in price between Austra 1 i a and the U.S .A. By buying Ll I 4K Model I II ' s  and 
upgrade kits, Tandy Australia is able to minimise its costs. 

The day finished with us being kitted out with a TRS-80 Colour Computer each (specially flown 
in from the U.S. A. for the occasion) and a 1 arge stock of ROMpak software for eva 1 uat ion over 
the next month. The day was certainly we 11 spent and enjoyab 1 e and I would 1 ike to take this 
opportunity to publicly thank Chuck Wise (Tandy's Managing Director) and his staff for their 
courtesy and helpfulness. I also extended an offer for a column in MICR0-80 to be written by 
Tandy. I believe that this offer has been accepted in pri nci p 1 e and hope that, before 1 ong, 
we will start receiving regular contributions from Tandy telling us some of the inside news 
of TRS-80 development. 

t10RE SUPPORT FOR THE MODEL III (AND MODEL I) 

Eddy Paay has been hard at work for sever a 1 months now carrying out the necessary research work 
required to prepare a Mode 1 II I version of his ROM REFERENCE MANUAL. The new version (which 
wi 11 probably have a different name, more descriptive of its true nature) caters for both Model 
I and Model III owners. It largely follows the format of the original version but includes 
much more information on the Model I and, of course, the same information on the Model III which 
is a 11 new. The most exciting news, however, is that each manu a 1 wi 11 be supplied with Eddy 
Paay ' s  own machine language Debug program, on cassette. Eddy could not find a commercially 
available debug program which he considered satisfactory, so he wrote his own. Features include 
the ability to single step through your program; a disassembler which disassembles the next 
instruction before executing it, or allows you to bypass execution and pass on through the program 
disassembling as you go; memory display and editing in Hex or ASCII; Register editing; the ability 
to punch out System tapes etc. etc. Eddy believes that as 1 itt l e of the screen as possible 
should be taken up by the Debug program so its display is confined to the bottom three lines 
of the screen, leaving the remainder for your own program. Debug runs in the TRS-80 Models 
I arrd III and the System 80/Video Genie, with or without disk drives. 

The who 1 e package manu a 1 and program wi 11 be available around the end of Apri 1 for $29.95 + 
$1.15 p&p. Any orders received for the Leve 1 II ROM Reference Manu a 1 from now on wi 11 be he 1 d 
over until the new version is available. 
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REVISED FORMAT 

This issue, you wi l l  notice that we have revised the format of MICR0-80 somewhat. We have slightl y  
reduced the size of the print used for listings and have arranged them a t  the back of the magazine 
in two co l umns. The text for each program is now separated from its listing. You wi l l  notice 
that the index has two different page numbers for each program. The first number refers to 
the start of the text and the second to the start of the l isting. The main reason for the changed 
layout is to allow us to fit more into each issue, particul ar l y  articl es, reviews etc., in response 
to your requests. We hope you l ike this change and particul arly the extra material it enables 
us to print each issue. 

- 0000000000 -

***** PEEKing (U.K.) by Tony Edwards ***** 

One of the more important aspects of the duties of a Correspondent is to engender contact and 
communication between readers in different parts of the wor ld. In view of this, I have been 
very pleased to receive letters from so many MICR0-80 readers from both Europe and Australasia 
since I took up the post of U.K. Correspondent for MICR0-80. I have enjoyed reading your letters 
and I hope I have been ab 1 e to he lp when he lp was requested. In this piece I repeat my offer 
to do anything I can to help readers anywhere in the wor 1 d. If you think a contact in the U.K. 
coul d  he l p  you, just drop me a line at 23 Foxfield C lose, Northwood, Midd lesex, United Kingdom. 

Another way that I can he 1 p the exchange of ide as is to reproduce some of the hints that are 
circu lating in this country regarding the '80 micro-computer. In the early editions of this 
magazine I noticed that the tricks and hints reported from Austra l ia were different to those 
circu lating in this country, so I intend to devote my articl e  now and again to the reporting 
of such things. I claim no originality for the hints reproduced, as they are a l l common knowledge 
here, but may be new to some readers. 

Ever forgot the name of the program on an o l d  tape? I have seen a number of very comp l ex ways 
of loading an unnamed System tape, but the easiest way is to find its name by running the short 
program:- 10 INPUT#-1, A$:?A$ This should output the program name. If it was a System tape, 
the name wi l l  be preceded by U, and if it was a BASIC tape the name letter on ly  is output. 
Data tapes produce the first item of data and Tiny Pascal tapes react as System tapes. 

It has been mentioned to me that Disc users do not get many hints, so here is one for them. 
The Disk command CMD"E" is not in the Mode l I TRSDOS manual .  If you type it after a Disk Error 
you wi 11 get usefu l further detai ls of the error. In Disc Basic a NEWed program can be recovered 
by POKE 26811,1 then SYSTEM /11395. This wi 11 a 11 ow LISTing or CSAVEi ng but do not try RUNning. 
Non-disk users shou l d  POKE 17130,1 for the same resu l ts. 

There has been a heavy rumour that Tandy is to withdraw from the U.K. the sal e  of the Model 
I, due to its radio interference problems. This is not the case. If Tandy does withdraw, it 
wi l l  not be because of radio interference - the laws in the U.K. are not l ike the American ones. 
In America, where the Model I has been withdrawn, it is sti l l legal to buy and se l l  secondhand 
Mode l I machines, and it seems that they are changing hands at prices above the ori gina 1 se 11 i ng 
price. As it is sti l l legal over there to se l l  add-ons for existing Mode l I ' s, I think that 
there wil l  be support for that machine for some time. In any case, Lowe E lectronics is prepared 
to support the TRS-80 by suppl ying Genie add-ons and a TRS-80/Genie converter. 

Tandy has just started an in-house magazine for buyers of their products in an attempt to reverse 
the image of not caring for their users, which they have been getting in the U.K. The new free 
magazine is very good, if the first issue is anything to go on. In this issue, a new High Reso­
l ution Graphics mod. is introduced. The first of many, I guess. It uses no RA�1 and has a reso­
lution of 348 x 192. Fitted by Tandy it costs £169.00. 

LOWER CASE IN VIDEO GENIE/SYSTEM 80. 

Attention a l l Video Genie owners, especial ly those who bought their machines after October 1981 ! 
If you do not have lower case fitted, have you ever RUN a lower case driver? If not, you may 
be in for a p 1 easant surprise. It seems that the l atest Genies a 11 have lower case, even though 
they were not so l d  as such. Just get a lower case driver (MICRO -80 Issue 18, page 29) and run 
it. If you are l ucky, there is your lower case - Free. If you are unl ucky, the driver wil l  
scramb le your keyboard vectors so you wi l l have to switch off to get them back. 

To finish, I have another rumour for spreading. Soon we wi 11 have another '80 to add to our 
camp . Not another version of the Genie, but a comp lete ly new computer. The new machine wi l l  
be abl e  to pretend that it is a TRS-80, or a PET or a number of other different types of computer. 
I do not know how it wi l l  be ab 1 e to dea l with the trick programs that are used, however, and 
perhaps it wi 11 on l y  be ab 1 e to use standard Microsoft Basic Software. (This is the Acorn 
Proton, designed to a specification prepared by the BBC - Ed.) 

- 0000000000 -
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***** JOYSTICKS AND INPUT/OUTPUT PORTS FOR YOUR ' 80 by Alan Dent ***** 

PART 5 - P .C .  BOARD TRACK LAYOUT 

PAGE 4 

The PC board track layout is shown below at actual size. This should enable you to construct 
your own if you so wish. Otherwise, you may obtain a board from MICR0-80 for $24 including 
p&p. 

COMPONENT SIDE 

11111------,--- 166 mm. --------..-. 

TRACK SIDE 
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***** INPUT/OUTPUT ***** 

From: Martin Hodge, Victoria. 

Many of your readers, I am sure, own 1 i nepri nters and have met the prob 1 ems associ a ted with 
trying to make neat columns on the right-hand side of the page. These problems are due to the 
• 80 ' s  tab function being 1 imi ted by the ROM software to 63 characters, the width of the VDU. 
The Leve 1 2 reference manual states that if a TAB of greater than 63 is attempted then the TAB 
wi 11 occur on succeeding 1 i nes. However this is not quite correct. A TAB ( 65) wi 11 produce 
an identical effect as TAB (l), as will a TAB (l29) and TAB (l93). 

f4any • Tricks • have been tried and everyone has their favourite. However this one is the simp 1 est 
I have seen and I am sure it will interest many readers. It was discovered by Frank Ellett 
of MICRO HIRE, Palm Beach, Queensland and myself whilst exploring the Level 2 ROM. 

The TAB routine uses a subroutine located at 2317H which basically takes the value from within 
the brackets of the TAB statement -TAB ( )- and stores this in the computer ' s  ACC. area. Then 
using another subroutine at 2B05H this vaTue is read into the DE registers. It is then· ANDED 
with 3FH to eliminate the most significant bits and thus ensure that the resultant TAB is less 
than 64. 

To now TAB beyond 63 it is only necessary to reread the actual value from the ACC. Conveniently 
soon after the ANDING the TAB routine CALLS a location in RESERVE RAM (41D3H). This location 
has a RETURN stored in it during system initialization. If instead we POKE a JUMP to the subroutine 
which read the va 1 ue from the ACC then this will replace the AND ED va 1 ue from the TAB statement 
with the value that is actually there. The required routine is located at 2B05H. Because the 
main routine CALLS 41 D3H but we Jump to 2B05H the RETURN found at the end of 2B05H wi 11 return 
the computer directly to where we distracted it. 

The required code can be POKED into the RAM during program initialization:-

10 POKE 16851,195 : POKE 16852,05 : POKE 16853, 43 

{ JMP 2805 ) . The above line need only be entered at the start of the program requ1 r1 ng the 
extended TAB and will allow the printer to be TABBED up to 255 characters using normal syntax. 

This modification does not seem to affect any other BASIC commands but careful testing should 
be done before including it in any "important" programs as no guarantee is given. 

I look forward to receiving f4ICR0-80 each month and congratulate you on its presentation and 
content. I would however like to see better descriptions of what each PEEK and POKE is actually 
doing, and also associated circuit diagrams accompany any hardware modifications, not just pictorial 
drawings of "Where The Wires Go". 

(Thank you for this contribution, Martin. It should be of considerable help to those readers 
using 80 character and wider printers. 

\�e will endeavour to meet your request to explain more fully what each PEEK and POKE does in 
the programs we publish. To an extent, this depends on the authors supplying the programs, 
so authors, how about telling us in the documentation which accompanies each program? Your 
letter was written some time ago and I think you will agree that we have now mended our ways 
and publish circuit diagrams with hardware projects. -Ed.) 

From: P.G. Smith, N.S.W. 

I would like to congratulate you and your associates on a fine magazine and hope that your inform­
ative work will continue. 

I am writing this letter to pass on to you and the magazine some helpful routines I have learned 
about, and which you may or may not know about. 

BREAK KEY. 

To disable the ' BREAK ' key, execute the command: POKE 16396,241. Using the INKEY$ function 
your program can check for the ' BREAK ' being depressed. (It will return the value of 4). 

To return the ' BREAK ' key to normal operation execute the command: POKE 16396,201. 

The TRS-80 can be reset to MEMORY SIZE when the • BREAK • key is depressed, by using the command: 
POKE 16396,195. 

NB. This is a useful hint if you wish to limit access to any particular program. 
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SLOW LIST FUNCTION. 

If you find the scrolling speed duri ng a LIST co010and is  too fast, the followi ng routine will 
slow it down: 

1m FOR X = 16863 TO 16865 
20 READ A: POKE X,A 
30 NEXT X 
40 FOR X = 32754 TO 32767 
50 READ A: POKE X,A 
60 NEXT X 
70 DATA 195,242,127,58,128,56,31,208,197 
80 DATA 1,0,32,205,96,0,193,201 
90 END 
You MUST protect 16K bytes (16K = 32751) and you MUST RUN this  routine before loading your program. 
Once the routine has been executed, depress 11SHIFT" to slow the LIST scrolling. 

6 

(Thank you for this contribution, Mr. Smith. Rod Stevenson has been exploring the disabling 
of the BREAK key in his  series on Better BASIC Prograuming so readers now have a number of choices. 
The slow LIST function will be a great help to us all. - Ed.) 

- 0000000000 -

***** THC: THEORY AND TECHNIQUES OF SORTING - PART 3 by B. Simson ***** 

This month I shall be demonstrating the techniques of sorting .. by insertion .. , in particular, 
the ranking sort, also known as the insertion sort. 

GENERAL DESCRIPTION. 

In general, the insertion sort involves comparing or .. ranking .. an item in an array with items 
further up the array, which have a 1 ready been sorted into the correct sequence, but may not 
yet be in their final positions. When the right insertion position is found, the item being 
processed is inserted at that position and processing continues with the next item in the array. 
There are several methods used to determine the right position where the current item can be 
inserted, all with varying degrees of efficiency. Three of those methods will now be discussed. 

DETAILED EXAMPLE. 

Consider an unsorted array of integers consisting of the following ... 

28, 16, 4, 12, 19, 11 

In its simplest form, the insertion sort starts with the second item (16), and places it into 
a temporary location elsewhere. It then ranks it with preceding items, until either: 

(1) an item of lower or equal value is encountered, or 
(2) it runs out of items to compare, that is, the first item in the array is the current item. 

As comparisons are being made, the items are shifted one position further down the array (that 
is, to the right in this example). When one of the above conditions is met, the current item 
is inserted into the vacant position created by the shifting of the last item compared. This 
is what is known as the straight insertion sort. Therefore, the following takes place: 

16 is moved out to temp. 
This is compared with 28, which is not ( or = 16, so 
28 is moved down one (to overwrite 16). 
Then an attempt is made to compare 16 with the i tern before 28, which does not exist, so 16 is 
inserted at position l from its temporary storage location. 

The next pass then considers the third item (4), and ranks this with the preceding 2 items, 
which are already sorted, and finds itself being placed in position l with the preceding items 
moved down. The following is a trace of the third pass: 

CURRENT ITEM 

12, Moved to temp. 
12 
12 
12 
12 Insertion at position 2 

RANKED WITH 

28 
16 

4 

After which the array will look like ... 

4 12, 16, 28, 19, 11 

SHIFT? 

28 to position 4 
16 to position 3 

4 not shifted 
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Whereby the first 4 items are now in the correct sequence. This process continues until the 
last item (11) has been inserted into its correct position using the above algorithm. The following 
subroutine performs this task. Firstly, the data variables are: 
N=array size, L=lower bound of array (=1) 
A()=array of items to be sorted 
Over=flag for detecting end of pass. 

390 !=2: TRUE=-1: FALSE=O 
400 IF I>N THEN470 
410 TEMP=A<I>: J=I: OVER=FALSE 
420 .J=.J-1 

430 IF .J<L 
A<L>=TEMP: OVER=TRUE 

ELSE 

IF TEMP<A<.J> 
A<.J+l>=A<J> 

ELSE 
A<.J+l>=TEMP: OVER=TRUE 

440 IF NOT OVER THEN420 
450 IFPOINT<127,0>RESET<127,0>ELSESET<127,0> 

460 I=I+1: GOT0400 

470 RETURN 

An additional feature of toggling a graphic point in the top right hand corner of the screen 
is included at the end of each pass. When the program is run, you will notice that this flashes 
randomly, indicating random pass sizes, compared with passes in the bubble sort becoming success­
; ve ly shorter. Notice the structure of the nested IF. THEN. ELSE construct in 1 i ne 430 and its 
resemb 1 ance to that construct in the flowchart in figure 1 . This makes for program readabi 1 i ty 
and ease of understanding without becoming bogged down in unravelling the meaning of the structure. 
Notice also the use of the convenient boolean-simulation feature of level 2 BASIC, in the variable 
"Over" to indicate pass completion. This is possible because, in BASIC, O=False; Anything else=True 
but only NOT -1 = 0. Hence -1 being chosen for true. So, if Over = -1 (true), NOT Over = 0 
(false). These make for program readability, which becomes important in achieving easily maintained 
and self-documenting programs. (Plug for structured programming!) Now, back to the problem 
at hand. In order to utilize this subroutine, the following driver is proved. Note that you 
wi 11 have to insert a "GOTO 550" at the start of the subroutine in order to pass contra 1 to 
the driver when "RUN"ning or simply enter "RUN 55011 , for the purposes of this demo. 

550 INPUT"NO. OF ITEMS";N: IF N < 1 THEN550 
560 DIM A<N>: RANDOM 
570 FOR I=1TON 
580 A<I>=RND<lOOO>:PRINTA<I>; 
590 NEXT I 

600 PRINT:INPUT"HIT ENTER TO START";I 

610 L=1:GOSUB390 � CALL SORT SUBROUTINE 
620 FOR I=1TON 

630 PRINTA<I>; 

640 NEXT I 

Figure 1 shows the flowchart for this sorting algorithm, .. straight insertion .. sorting. 

ANALYSIS. 

Straight insertion sorting requires that an average of N2 comparisons and moves be made. 
This happens to be better than the average number in bubble sort. In bubble sort, each successive 
pass is reducing in size by 1, but a 11 the i terns in the current pass size must be ex ami ned. 
However, in straight insertion sort, a 1 though the number of passes is approximately the same 
as bubble (increasing in size instead of decreasing), the average number of comparisons per 
pass is approximately half, because the probability of finding an item that is (or = the current 
i tern in a given pass before the half-way point is reached is l in 2. This accounts for the 
increase in efficiency of the straight insertion sort over the bubble sort (1.2 times on empirical 
evidence), and the random pass sizes indicated by the flashing graphic block. 

A REFINEMENT. 

One way to increase the efficiency of the straight insertion sort is to use multiple insertion. 
This involves picking up more than one item as a candidate for insertion, say 3 items. These 
are themselves sorted into (descending) order in a temporary storage area (a sort of a sort 
within a sort!) and then the highest value is ranked with the preceding items, moving them down 
if > the candidate, except in our example , the preceding item is moved down 3 places (to take 
up the positions vacated by the 3 candidates), or more precisely, moved down N places, where 
N is = the No. of candidates remaining for insertion. Then, the next candidate is ranked, and 
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SEI' I = L+l 

PERFORM 
A PASS 

FIGURE l - INSERI'ICN SORI' ALGORITHM. 

A = ARRAY BEING SORI'ED 

L = LOWER ARRAY BOUND (STARriNG AT 1) 

U = UPPER ARRAY BOUND 

I,J = ARRAY INDICES 

TEMP = TEMPORARY STORAGE LOCATION 

FLAG SEI' WHEN PASS COMPLEI'E 

MJVE TEMP 
TO A(L) 

SEI' FLAG 

MICR0-80 

CRANK ) 
DECREMENT J 

T F 

MJVE A(J) 

TO A·(J+l) 

MJVE A(I) 

TO TEMP 

SEI' J=I. 

RESEr FLAG 

RANK 

INCREMENT I 
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F 

MJVE TEMP 

TO A(J+l) 

SEI' FLAG 
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if the ranked i tern must be moved down, it is moved 2 places, because there are 2 candidates 
1 eft. You can get as complicated as you like by choosing more than 3 candidates, but remember 
that eventually an optimum point will be reached, and a trade-off must be made (referred to 
last article) between time spent in ranking, and time spent in manipulating the huge array of 
candidates, probably requiring a sophisticated sorting algorithm itself ! - which obviously helps 
one to lose sight of the original problem. 

BINARY SEARCHING. 

Another way to increase the efficiency of the insertion sort is to develop a more efficient 
searching algorithm than sequential searching. S i nee the i terns being searched (compared with 
current key) are themselves in sorted order, we can make use of a semi-random searching technique 
that utilizes sorted codes, known as 11bi nary searching... All that needs to be done is to tell 
it the lower and upper bounds of the array to be searched and the value of the current i tern 
for which a place is being searched. Binary searching a list involves the selection of the 
rni ddl e i tern and then comparing this with the i tern being searched for, adjusting the left or 
right bound depending on whether the middle i tern is ( or ) the i tern being searched. This .. zeroing 
in .. process continues until the left and right bounds overlap, or the item is found. You undergo 
a similar process when searching for an unfamiliar name in the telephone book, for example. 
The maximum number of inspections of a binary search is equal to: 
(Int (log of N to Base 2) + 1), or (log of N to base 2) if N is an exact multiple of 2, where N 
= total number of items in the search list. 

For example, if list size (N) = 32, maximum number of inspections required to locate any item 
= 5, since 32 is an exact multiple of 2, (25 = 32), but if N = 33, then the maximum number of 
inspections = 6, according to the above formula. The average number must therefore be less 
than these figures. Compare that with the maximum number of inspections in a sequential search 
= 32, and an average = 16. If a binary search is employed to find the position where the current 
item is to be inserted, then the maximum number of comparisons to be made to find that position 
will be (N-1) * (Int (log N to base 2) + 1), since there are (N-1) passes. This represents a 
considerable increase in efficiency over the N 2;4 figure for straight insertion searching when 
N becomes larger. For example: 

N 

5 
10 
20 
50 

100 

NUMBER OF SEARCHES 

SEQUENTIAL SEARCHING 

7 
25 

100 
625 

2500 

BINARY SEARCHING 

12 
36 
95 

294 
693 

It is obvious that binary searching will be faster in locating the insertion position when N 
becomes approximately 15-20. And remember, the binary searching figures are the maximum that 
apply. In the average case, there will therefore be less searches than that indicated in the 
chart. 

A SLIGHT DRAWBACK. 

However, once the insertion position has been located using binary searching, it becomes necessary 
to move a block of i terns down one. This is an integral part of the straight insertion method, 
but needs to be implemented separately if insertion position is binary searched. This will 
reduce the efficiency of the binary insertion method somewhat but if implemented using the machine's 
block move instruction (e.g. LDIR, LDDR of the Z-80), then binary insertion will still be quicker 
than straight insertion by a considerable factor. 

DEMONSTRATION PROGRAM 

The following represents a BASIC version of a binary search routine, with driver: 

1000 �PS=POSITION OF ITEM <-1 = NOT FOUND> 
1010 �L,U=LOWER & UPPER BOUNDS OF CURRENT SEARCH LIST 

1020 �MP=MIDPOINT OF LIST DELIMITED BY L & U 

1030 �IV=INPUT VALUE BEING SEARCHED FOR 
1040 ,. 

1050 PRINT:INPUT"VALUE TO BE SEARCHED FOR";IV 
1055 L=1::U=N 
1060 GOSUB 1090 

1070 IF PS=-1 THEN PRINT"NOT FOUND" ELSE PRINT"FOUND AT POSITION";PS 
1075 GOT01050 
1080 � SUBROUTINE BINARY SEARCH 
1090 PS=-1 
1100 IF L>U OR PS<>-1 THEN RETURN 
1110 MP=INT<<L+U>I2> 
1120 IF IV<A<MP> 

U=MP-1 
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ELSE 
IF IV>A<MP> 

L=MP+1 
ELSE 

PS=MP 
1130 60T01100 
1140 END 

MICR0-80 

This algorithm is formally defined in figure 2. 

�INARYS� 
I 

SET POS 

-1 

F 

SEARCH 

SET 

U = MP-1 

Figure 2. 

T 

FIND 

MP 

SET 

L = f.1P+1 

F 
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.SET 

POS = MP 

BINARY SEARCH ALGORITHM 

POS = POSITION OF FOUND ITEM (-1=NOI' FOUND) 

L 
u 
MP 

IV 

IDWER TABLE BOUND 

UPPER TABLE BOUND 

MIDPOINT OF CURRENT BOUNDS 

VALUE BEING SEARCHED FOR ) 
Now, to make use of this code, as well as for purposes of demonstration, a sequenced search 
1 i st must be supp 1 i ed. Wonder where we can get one of those from? You guessed it. We can 
use the insertion sort above. If the binary search routine and driver have been keyed in to 
fo 11 ow the insertion sort driver, then contra 1 wi 11 automatically fa 11 through to the binary 
search driver, requesting item to be searched for. 

A RECURSIVE APPROACH. 

As an interesting sideline, the binary search is also conveniently defined recursively (that 
is, in terms of itself) , and s i nee BAS I C does not support recursive functions or procedures, 
the following is a recursive definition of that same binary search, in Pascal. Those who own 
a Pascal compiler should be interested in the following code. 

Assume the following declarations in the main program block: 

TYPE LIST:ARRAY<1 • •  N> OF REAL; 
VAR TABLE:LIST; L,U,POSITION:INTEGER; VALUE:REAL; 

PROCEDURE BINARYSEARCH <VAR TABLE:LIST; LOW,UPP:INTEGER; 
VALUE:REAL; VAR POS:INTEGER>; 

VAR MID:INTEGER; 
BEGIN 
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IF LOW>UPP THEN POS:= -1 
ELSE 

BEGIN 
MID:= <LOW+UPP> DIV 2; 
IF VALUE<TABLE<MID> THEN 

BINARYSEARCH <TABLE,LOW,MID-1,VALUE,POS) 
ELSE 

END 
END; 

IF VALUE>TABLE<MID> THEN 
BINARYSEARCH <TABLE,MID+l,UPP,VALUE,POS> 

ELSE 

POS:= MID 

PAGE 11 

The remainder of the binary insertion sort could also be defined in Pascal� once a block move 
procedure is defined: 

PROCEDURE INSERTSORT <VAR TABLE:LIST; FIRST,LAST:INTEGER>; 
<* ADDITIONAL DECLARATIONS *> 

VAR !:INTEGER; TEMP:REAL; 

PROCEDURE BINARYSEARCH (DEFINED ABOVE> 

PROCEDURE BLOCI<MOVE <VAR TABLE:LIST; L,U:INT>; 
VAR !::INTEGER; 

BEGIN 
FOR I:=U DOWNTO L DO TABLE<I+l):=TABLE<I> 

END; 
BEGIN <* OF MAIN *> 

FOR I::=2 TO N DO 
BEGIN 

END; 

IF TABLE<I> < TABLE<I-1> THEN 

END 

BEGIN 

TEMP:=TABLE<I>; 

END 

BINARYSEARCH <TABLE,1,I-1,TEMP,POSITION>; 
BLOCKMOVE <TABLE,U+1,I-1>; 
TABLE<U+l>:= TEMP 

One of the advantages of Pascal is the ability to abstract and modularize the principals of 
an a 1 gori thm, which makes for prob 1 em orientation rather than machine orientation. This fact 
is demonstrated in the explanation of the binary insertion sort. The main block procedure state­
ments of this program clearly show what is involved in a binary insertion sort: 

l. Save current item to temp. 
2. Search for insertion position for item currently in temp. 
3. Move block down starting at insertion position, which has been determined by a value passed 

back from the binary search routine. 
4. Put saved item into vacated position. 

TO SUMMARIZE. .. 

Another method of sorting is available, that of sorting by . .  insertion". There are several 
variations of such a method, all of which are quicker on the average than the bubble sort. 
They are: 

Straight insertion sort 
Multiple insertion sort 
Binary insertion sort. 

Also, the binary search algorithm, as used in the binary insertion sort was presented, demonstrating 
one application of the use of sorting routines. 

NEXT MONTH. 

So far, sorting a 1 gori thms generally of efficiency to the order of N2 have been discussed. Next 
month, the insertion saga continues, but by using a different kind of data structure than the 
simple array, and by employing another variation to the insertion sort, the efficiency can be 
improved to the order of N * (log N to Base 2). 

- 0000000000 -
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* * SOFTWARE SECTION * * 

***** MEASUREMENTS L2/16K by G. Skoryk ***** 

This program was developed to assist a high school student with her studies. It draws partially 
dimensioned figures on the screen and asks questions concerning the missing dimensions. It 
deals with the following figures: 

- Cube 
- Cylinder 
- Cone 
- Pyramid 
- Sphere 

Rhombus Face Prism 
Parallelogram Face Prism 
Rectangle Face Prism 
Trapezium Face Prism 
Triangle Face Prism 

There are two modes of operation: 

- Check homework - user selects dimensions. 
- Practice - computer selects dimensions at random. 

The figure selected is drawn on the screen (to seale within the 1 i mi ts of the screen) and the 
operator is asked to answer questions. If the answer is wrong, the correct answer and method 
of calculation is displayed. At the completion of each set of problems, the progress score 
is displayed with the option to continue or quit. 

\_ B B 
\ a " 

\ 

\ 

B I B 

\ 

.. \ 
60 ••• \ 

/\\ 

A PRISit HAS PARALLEl06RAit FACE 5 BY 5 HI&H 
IT IS 60 DEEP AREA Of BASE= 9 HEIGHT= 40 

0 
NHAT IS AREA OF FACE? I WHAT IS THE VOLUHE? II 

SAMPLE SCREEN DISPLAYS 

The program logic is as follows: 

LINE NOS. 

30-60 

190 

110-130 ) 
290 & 30�) 

310, 330 
& 340 

350-440 

450 

460, 470 
& 480 

490-750 

Assign string variables for repetitive words in text, thus saving a considerable 
amount of typing time. 

Displays menu and allows operator to make selections. 

Branch off program to sections according to selections made. 

Subroutines which derive random numericru values for assignments. 

Subroutines which allows operator to nominate values. 

Subroutine which calculates the area of face, whole surface area and volume of 
cube. 

Subroutines which print calculations and correct answers for cube if operator's 
answer is incorrect. 

Subroutines which carry out similar operations for other figures. 



VOLUME 3 NO. 2 (JANUARY 1982) MICR0-80 PAGE 13 

760-900 

910-1040 

Remainder 

Subroutines which describe the assignment and direct the program to other subroutines 
for processing. 

Subroutines which ask questions, compare operator• s answers with correct answers 
and branch off program to other subroutines for further processing. 

Subroutines which provide data for graphics and print the graphics. 

***** SUPER HANGMAN L2/16K by Martin Downey ***** 

Super Hangman is based on the ori gina 1 word game of the same name but with a difference. It 
pro vi des continuous, animated graphics, music and other sound effects, two 1 eve 1 s of p 1 ay and 
has a 418 word vocabulary built in which can be expanded still further in 32K and 48K machines. 

SUPER HANGMAN is a Level II BASIC program and so is loaded using the CLOAD command. After it 
has loaded successfully, type in RUN and press ENTER (or NEW LINE). If you want SOUND merely 
connect an amplifier and speaker to the cassette output plug (normally plugs into the MIC socket). 
If two cassette ports are available either one can be used. 

After ENTERing RUN a tit 1 e page wi 11 be di sp 1 ayed. Then the BANDIT wi 11 appear accompanied 
by a Mexican tune. You can begin the game straight away by pressing B or go through the instruc­
tions by pressing I or just waiting for the tune to finish. Before each game you must press 
J or S to indicate Junior or Senior level. After this, the mystery word is chosen by the computer 
and the number of letters is shown at the bottom of the screen (each - represents a letter). 

The game is p 1 ayed a 1 ong the lines of the ori gina l HANGMAN games. You must guess the mystery 
word by guessing one letter at a time, or the whole word at once. For each letter guess, press 
the appropriate key. The letter will be displayed and noticed by the BANDIT. If the letter 
occurs in the mystery word it will be inserted in ALL the p 1 aces that it occurs. If the 1 etter 
doesn • t occur in the word, it wi 11 be di sp 1 ayed on the 1 eft of the screen and the GALLOWS wi 11 
be added to. Six wrong guesses (letters and words) and you will lose. If you guess all the 
1 etters or the who 1 e word then you wi 11 win. If you try a 1 etter guess more than once, you 
will be told accordingly but not penalised. You will be warned when you are on your last guess. 

To guess the who 1 e word in one go, first press the @ key. You wi 11 then be to 1 d to type in 
your guess and press ENTER (NEW LINE) when you are finished. The computer will ignore all blanks 
(spaces) even if inside the word (i.e. DOG , D 0 G and DO G are all seen the same). 

At the end of a game you can p 1 ay again by pressing the Y key or end by answering with the N 
key. Although SOUND is not essential for the enjoyment of SUPER HANGMAN it is heartily recommended. 
(There are 5 tunes and numerous sound effects) . The 418 word vocabulary shou 1 d be enough for 
even the most regular player. However, if you have more than 16K memory, you might 1 ike to 
extend it. Simply add the extra words at the end of the program and change the value in line 
2120 from 418. 

***** FILES L2/48K by E. Paay modified by N.E.L. Rossiter ***** 

This program was originally published in Issue 3, February, 1980. We have had a number of requests 
from readers for a 48K version. Mr. Rossiter has now modified it and has made some useful improve­
ments as well. With the original program, it was necessary to set Memory Size, load in a machine 
language routine and then load the BASIC Program. With this new version, the one BASIC program 
carries out the who 1 e job by POKEing the machine l angua9e routine into memory. The Listing 
has not been renumbered to assist those who have a 1 ready keyed in the ori gina 1 program, to make 
the necessary changes. 

Files is designed for Level 2 systems. It allows the user to enter data into a file, to recall 
this data 1 ater and 1 i st it to the screen, in a forma t set out by the user. It is therefore 
suitable for such functions as a mailing list containing names, addresses and phone numbers 
or a directory to contain, for instance, magazine articles, date, volume number and type of 
art i c 1 e, etc. The program is then capable of searching the fi 1 e for any data asked for by the 
user and displaying all files to the screen which contain the data asked for. 

Files overcomes many problems associated with this kind of program. It avoids lengthy, time­
consuming data transfers from tape, as would be the case if the INPUT#-1 command is used to 
1 oad and write the data to tape separately. With this system a 11 data stays with the program 
at all times as data statements. It is therefore only necessary to CLOAD or CSAVE once to load 
the program and data from tape (or disk). 

TYPING THE PROGRAM IN: 

As was stated earlier, this is a part machine 1 anguage and part BASIC program. Now examine 
the listing of the program and see if you can find the machine language subroutine .. 
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Have you guessed it? It is the strange looking numbers and letters in line 2 and 3. That is 
why it appears to make no sense. This m/1 subroutine allows the user to type in data without 
having to stop the program and type in complete data lines manually. 

The m/1 subroutine creates data lines, numbers them, and changes the necessary memory pointers 
for BASIC so that program exec uti on does not have to be interrupted. It also saves a lot of 
time and effort for the user� To type this part of the program in, type in the lines 2 and 
3 as they appear in the listing in the magazine. Type in the rest of the program which is in 
BASIC. The only other thing to be mentioned is that the text lines such as lines 2 and 3 must 
be typed in exactly as listed. 

Also note that the data statements at the end of the program don • t have to be typed in. They 
are there for demonstration purposes, and show how data is stored. They can be typed in however 
so that the user can practise using the program. When you have finished typing in the program, 
CSAVE it (disk users can SAVE it). 

THE COMMANDS: 

(l) Enter new data to file. 

This command a 11 ows the user to add data to the file. All that is required is for the user 
to type in the data in the correct order separated with comma • s. Because a 11 data is stored 
as strings, the data must be stored between doub 1 e quotes. It is not necessary however for 
the user to type these quotes in manually because as soon as a comma is typed, it is immediately 
converted to: "," automatically. 

If data has been typed in incorrectly, BASIC will return with an SN error in the data line concerned 
when it reads the data later - so take care! 

When a complete "set" or "group .. of data has been typed in, type "ENTER" then when the 11READY" 
message appears, type ENTER again. You wi 11 then be able to enter the next set of data or hit 
the DOWN ARROW/ESC key to return to the directory. 

A 1 so, you will notice that the amount of free memory left is di sp 1 ayed on the screen so that 
you will know when you come to the end of your memory. 

DATA FORMAT: 

The first set of data you type in wi 11 be used as headings for a 11 other data. Examine the 
first data statement in the 1 i sting of the program to see what I mean. (Or better sti 11, type 
in data as in listing and try). 

The format of the first set of data is different from all others. It contains a number at the 
beginning of the data statement. The number te 11 s the program how many co 1 umns of data there 
are in each group of data. 

Following this number are the sub-headings, (i.e. if the number is 3, then it must be followed 
by 3 sub-headings in the first 1 i ne and a 11 other data groups are expected to have 3 1 ots of 
data in its group or set). 

If you 1 ook at the 1 i sted data 1 i nes you wi 11 notice an "@" fo 11 owed by a number. The "@" te 11 s 
the program that the data following contains the line number. This is not typed in by the user. 
It is done automatically when you enter data under the "ENTER DATA" command. 

(2) Search Command. 

This command wi 11 search the file for the data asked for by the user. It wi 11 then 1 i st the 
first occurrence of the data concerned. Answer the question "CONT. OR STOP" with "C" to search 
the rest of the file, or with "S" to stop. Note also that it is often not necessary to type 
in the comp 1 ete word or sentence you are searching for. For instance, if your file contains 
the words "bi eye 1 e" and 11motorcyc 1 e " then the search command wi 11 1 i st both if it is to 1 d to 
search for "eye 1 e". The search routine will te 11 you if data is not found or if a 11 data has 
been searched. 

(3) Exit from program. 

This command can be used to stop the program. Under Lev 2 the BREAK key can a 1 so be used to 
stop execution. Under Disk BASIC, however, the exit command must always be used to stop the 
program and not the BREAK key or Disk I/0 will not function properly. 

(4) Edit and List line numbers. 

This command tells you how to edit the data lines but does not actually perform the edit function 
itself. To edit a file, stop the program and use the edit function provided by BASIC. (Remember, 
don't edit line 1). 
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This command can, however, search for a particular string or data in its files and list all 
line numbers of data lines that contain the string in question so that the user wi 11 know which 
lines to edit. 

( 5) List All. 

This command will list all data to the screen, one file at a time. Type "Y 11 to continue listing 
and "N 11 to stop, when asked. 

***** DATA BASE MANAGEMENT SYSTEM 48K Disk by G. Moad ***** 

This program makes use of the NEWDOS 80 ver 2. CMD 110" sort routine. For those people who do 
not have Version 2, the author has provided the necessary information to make the program run 
using the Tandy sort routine published in the Microcomputer news of May 1981. 

The database management system is for a 48K, l (or more) disk TRS-80. (The program could be 
used on a 32K machine, however, only a very limited database could be handled). 

To run the program: 
(l) Type in the program from the magazine. 
(2) Save it to disk, with the filename DBMS/BAS 
(3) Put the disk in drive 0 
(4) Press reset : boot the system 
(5) Type 11 BASIC,4096fll : enter basic with memory size set at 40960 
(6) Type : RUN 11DBMS/BAS": run the program 
(7) Then follow the instructions given by the program. 

This program has advantages over some commercial database programs I have seen. 

(l) It can be readily modified (by me at least!) 
(2) A fast machine language sort is used {NEWDOS/80 Version 2's CMD 110 11) 
(3) Text is stored in protected memory so as to be immune from BASIC's· rearranging of string 

space 
(4) Lower case is permitted within fields without a lower case driver being necessary 
(5) The number of records the system can hold is determined by the program taking into account 

the length of the fields used. 

This program was written to work with NEWDOS/80 version 2. 
TRSDOS 2. 3 if the sort routine i s rep l aced. 

However, it wi ll a l so work with 

Some use has been made of the following routine which enables strings to be located anywhere 
in memory (e.g. in screen memory or in protected memory}. This has a number of uses: 

(l) it simplifies some display routines 
(2) it makes it possible to read the screen into a string 
(3) it puts strings out of reach of BASIC's attempts to move them around 
(4) it gives a means of accessing parts of a string which is often simpler than using LEFT$, 

RIGHT$, or MID$ 

Note, however, that one is limited in the ways of transferring data into these strings. The 
commands LSET, RSET, and POKE can all be used. However, statements of the form S$=expressi on 
cannot be used. If the string is located in screen memory one can simply write to it using 
PRINT @ or if it is in protected memory, it is possible to used MID$ on the left hand side of 
an expression. The following short program gives a trivial, but annnotated, example of its 
use (it is on the disk as TESTSTR/BAS}. 

10 CLS 
20 S$=" •• "STRING MUST BE INITIALIZED 
30 ML=15360 "MEMORY LOCATION 
40 LN=64 "LENGTH OF STRING 
50 POKE VARPTR<S$)+2, INT<ML/256) "POKE MSB 
60 POKE VARPTR<S$)+1, ML-INT<ML/256>*256 "POKE LSB 
70 POKE VARPTR<S$), LN "POKE LENBTH OF STRING 
80 RSET S$ = •• TEST'• "PUT TEST AT TOP RIGHT OF SCREEN 
90 FOR I = 1 TO 100 : NEXT "DELAY 

100 LSET S$ = "TEST" "PUT TEST AT TOP LEFT OF SCREEN 
110 FOR I=1 TO 100 : NEXT : GOTO 80 "DELAY THEN DO IT AGAIN 

Since there may be some readers who do not have access to NEWDOS/80 version 2, the following 
modi fi cations can be made to the program to permit use of the sort routine pub 1 i shed in Tandy's 
TRS-80 Microcomputer News of May 1981. Note that with these modifications the program only 
allows a sort by field number l - multiple sort keys are not supported. Alternatively, readers 
may wish to use their own sort routine. This can be done simply by replacing the subroutine 
at line 350. 
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NOTE: TRSDOS users shoul d l oad SORT/CIM before enter i ng BASIC . 

25 DIMX < 2> :: CMD"LOAD SORT /CIM "' :: DEFUSR=&HFFOO 
350 Z=O:X < O>=NR:X < l>=VARPTR < AR < O>>:Z=USR < VARPTR < X < O>>> :: RETURN 

NOTE : Line 25 is INSERTED and Line 350 REPLACES the existing l ine. 

The fol lowing functions are avai l ab l e: -

PAGE 16 

ADD New records are appended to the end of the fil e. When an entire record has been entered 
an opportunity to EDIT or DELETE the record j ust entered is given. 

DELETE - After entering the del ete command an opportunity is a lways given for you to change 
your mind before the de letion is carried o ut. The fil e  is sorted according to the last used 
or the default  sort key fo l lowing DELETE. 

EDIT - To edit a fiel d  entry it is necessary to re-enter the entire fie ld. To c lear a fiel d  
enter a space. To leave a fiel d  unchanged, just press enter. 

FIND - Enter either the number or the name of the fie l d  to be searched. Enter enough characters 
to identify the expression to be found. A l l records in which the specified fie ld BEGINS with 
the entered string wi l l be found. 

FIND2 - To find records which contain the expression WITHIN the fie l d  preface the string to 
be found with a ' * 1 • A l l records in which the specified fie l d  CONTAINS the string ( - 1 * ' ) wil l  
then be found. 

FIND3 - Long form format displ ays entire records with fie ld names and gives the opportunity 
to EDIT or DELETE the record. Short form format di sp 1 ays one record per 1 i ne, ten records per 
page. The records appear in an abbreviated format. 

F I ND4 - Note that if the N (ext) or P ( revi ous) keys are used during the 1 ong format search the 
system wi l l  continue its search from the current (displ ayed) record when the F(ind) key is pressed. 

INTEGER FIELDS - Integers or fixed point numbers which vary in l ength wi l l  be sorted correct l y  
on l y  if they are p laced in integer fiel ds. F loating point numbers may not b e  sorted correct ly 
by the program. 

LIST - Records are l isted one at a time with field names. An opportunity to EDIT or DELETE 
the record is given. 

t4ERGE - A fi 1 e from disk is merged with the resident fi 1 e. The fi 1 e to be MERGEd m ust have 
the same number of fie 1 ds, and the fie 1 ds must be of the same 1 ength and type, as those of the 
resident fil e. 

NEW - The resident fil e  is c leared from memory and the program is reinitial ized. 

PRINT - The fil e  is printed to the video or to the video and the l ine printer according to the 
specified parameters. The Q(uit)key may be used to abort printing. 

PRINT2 - The print routine was designed to work with a TANDY Line Printer VIII. Its correct 
operation with other printers may require some changes. For example, with the LPVII LPRINT 
wi l l  cause a l ine feed (Line 1435 of program). 

SORT - The entire fil e  is sorted in ascending order according to the specified sort key. The 
sort wi l l  be completed most rapidl y  if as few as possible  fiel ds are incl uded in the sort key. 
This program uses the NEWDOS/80 Version 2 sort. 

WRITE - The fi 1 e is written to disk in 2 parts. 1 NAME 1 /DAT contains data describing the nature 
of the fi 1 e. 1 NAt�E 1 /TXT contains the text. 

***** DUPLEX L2/m. l by N. Rossiter ***** 

DUPLEX is a package of doub l e  prec1 s 1 on mathematical functions which is cal led by a special 
use of the USR function; since it disables this function in its normal use, DUPLEX a l so provides 
a means of accessing the user • s own machine 1 anguage routines, using the DEF command to define 
entry points. It l oads at the bottom of user memory, from 42E9H to 4610H, and sets the BASIC 
pointers past itsel f  to 4611H. It should  therefore be l oaded first, before l oading or entering 
your BASIC program. It is not intended for use with Disk BASIC. 



Ml R 80 PRODUCTS 
D O N 'T B E  H E l D  BACK B Y  AN 

ANTI Q UATE D  D IS K  O P E RAT I N G  SYST EM 

MOVE U P  TO 
N EWDOS 80  $149 i ncl .  p&p 
N EWDOS 80 is a completely new D OS for the T R S-80 
SYST E M  80. It  is  we l l -docum ented , bug free and 
i ncreases the power of you r  system many t imes ove r .  I t  
is upwa rd compati b le  with T R S D OS AN D N EW D OS ( ie 
T R S D OS and N EW D OS+ programs wi l l  ru n on 
N EWDOS 80 but the reverse i s  not necessa r i ly  so ) .  

Thtse are just a few of the many new featu res offered 
by N EWDOS 80 . 
* New BAS I C  com m ands that support vari able record 

lengths u p  to 4095 bytes l ong.  
* Mix or match d i s k  dr ives . Supports any track count 

from 1 8  to 96. Use 35, 40, 7 7  or 80 track 5% inch 
mi n i  d i s k  dr ives, 8 i nch d is k  dr ives O R  A N Y  COM­
B I N AT I O N .  

* A n  opti onal  secu rity boot-u p for BAS I C  o r  mach ine 
code appl ication programs . User neve r sees " D OS­
R EA D Y "  or " R E AD Y "  and i s  u nable  to "B R EA K ", 
clea r screen or issue any d i rect BAS I C  statements, 
inc luding " L I ST " .  

* N ew e d i t i n g  commands that a l l ow program l i nes to 
be de leted from one l ocation and moved to another 
or to a l l ow the d u p l ication of a program l i ne with 
the de letion of the orig i na l .  

* E n hanced and i m p roved R E N U M B E R  that a l l ows 
re l ocation of subrouti nes . 

* Create powerfu l chain command f i l es which w i l l  
control t h e  operation o f  y o u r  system . 

* Device hand l i ng for routing to d isplay and pri nter 
s i m u l taneous l y .  

* M I N I D OS - stri k i n g  the D ,  F and G keys s i m u l ­
taneous ly  ca l ls u p  a M I N I DOS which a l l ows y o u  to 
perform many of the DOS commands without d is­
turbing the res ident progra m .  

* I ncl udes Su perzap 3 .0 wh ich enables y o u  t o  d isp lay/ 
pri nt/mod i fy any byte in  memory or on d i s k .  

* A lso i ncl udes the fol l owing u ti l ities : 
- D isk E d itor/Assembler  
- D isassem bler  (Z80 m ach ine code)  
- L M  offset - a l l ows transfe rs of any system tape 

to D isk  f i l e  automatica l l y  re l ocated . 
- L E V E L  I - Lets you convert your com puter bac k 

to Level 1 .  
- LV I D KS L  - Saves and loads Leve l 1 programs to 

disk . 
- D I R C H  E C K  - Tests d isk  d i rectories for errors 

and l ists them . 
ASPOO L - An automatic spoo ler  which routes a 
d isk f i l e  to the pri nter wh i lst the com pute r  con­
ti nues to operate on other programs.  

- LC D V R  - a  l ower case dr ives wh ich d isp lay l owe r 
case on the screen if you have fitted a s i mple  l ower 
case modif ication . 

D IS K  D R IV E  U S E RS 
E l iM I N ATE C R C  E R RO RS 

A N D  
T R A C K  l O C K E D  O UT M ESSAG ES 
F IT A P E RCOM DATA SEPARATO R 

$37.00 plus $1 .20 p&p .  
When Tandy designed the T RS-80 expansion i nterface , 
they d i d  not inc lude a data separator i n  the d isk­
contro l l e r  c i rcu itry, despite the  I .C .  manufactu rer's 
recomme ndations to do so . Th e resu l t  is that many 
d is k  d rive owners suffer a l ot of Disk 1 /0 errors.  The 
a nswer is a data separator.  Th is u n it f its ins ide your 
e xpansion i nterfac e .  I t  i s  suppl ied w ith fu l l  i n structions 
and i s  a m u st for the serious d isk  use r .  
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MPI  D IS K  D R I V ES 
H I G H E R P E R F O RMANCE - lOW E R  P R I C E  

M P I  i s  the second l a rgest man ufactu rer o f  d i s k  d rives i n  
the worl d .  M P I  d ri ves use the same form of head 
contro l as 8" d ri ves and consequentl y ,  they have the 
fastest track-to-track access time ava i lab le  - 5msec! A l l  
M P I  d rives are capab le  o f  s ing le  or d ou ble-density 
operation . Double-density operation req u i res the i n sta l ­
l ation of a P E  R C OM dou bler  board i n  the expansion 
interface . 

As wel l  as si ng le  head d rives , M P I  a lso ma kes d u a l ­
head dr ives . A d u a l -hea d  dr ive i s  a l m ost as versati le  as  
two s i ng le -h ead dr ives but  is much cheaper.  

Our  MPI  d rives are suppl i ed bare or i n  a meta l cabi net 
- set up to operate with you r T R S -80 or SYST E M  80 . 
A l l  d ri ves are so l d  with a 90 day wa rranty and service i s  
ava i lab le  through M I C R 0-80 P R O D UCTS .  

MPI  85 1 40  Trac k Single Head D rive . . . . . .  on ly $349 
MPI  852 40 Track D ouble Head D rive . . . . .  on ly $449 

Prices are for bare drives and inc lude p&p.  Add $ 1 0 .00 
per dr ive for a cabinet and $60.00 for a powe r supply 
to su it two dr ives . 40 trac k d rives a re entire ly compa­
t ib le  with 3 5  trac k dr ives.  A 40 trac k DOS such as 
N EWDOS 80 is  necessary to uti l i se the extra 5 tracks . 

O V E R  800 K i l O B YT ES O N  O N E  D ISKETT E !  
W I T H  MPI  80  T RACK D R I V ES 

M P I  80 trac k dr ives are now avai l a b l e .  The B91  80 
trac k s ing le -hea d  dr ive stores 204 K i l obytes of for­
matted data on one side of a 5% inch d i skette in s ing le ­
density mod e .  I n  dou ble-density mode it stores 408 
K i l obytes and l oads/saves data twice as qu ick ly .  

The B92 80 track dual -h ead d rive stores 204 K i l obytes 
of formatted data on EACH s ide of a 5% inch d iskette 
in s ing le -density mode . That's 408 K i l obytes per 
d iskette . In dou b le-density mod e ,  the 892 stores a 
mam moth 408 K i l obytes per side or 8 1 6  K i lobytes of 
form atted data per d is kette. W ith two B92's and a 
P E R CO M  double ,  you cou l d  have over 1 .6 Mega bytes 
of on I ine  storage for your T R S-80 for less than $ 1 500 ! !  

MPI 891  80 Track Single H ead D rive . . . . . .  only $499 
MPI  B92 80 Track Dual Head Drive . . . . . .  only $61 9 

Prices are for bare d r ives and inc lude p&p.  Add $ 1 0 .00 
per dr ive for a cabinet and $60.00 for a powe r supply 
to suit  two d r ives . Note : 80 track dri ves wi l l  not read 
d iskettes wr itten on a 35 or 40 track dr ive . If d r ives 
w ith d i ffe rent track counts a re to be operated on the 
same system, N EWDOS 80 must be use d .  

CAR E  F O R  Y O U R  D IS K  D R IV ES? 
T H E N  USE 

3M's D ISK D R IV E  H E AD C lEAN I N G  D IS K ETTES 
$30.2 0  incl . p&p .  

D i s k  d ri ves a re expensive a n d  s o  are d iskettes . A s  with 
.any magnetic record ing  device , a d isk  d r ive works 
better and l asts l onger  if the head i s  c l ea ned regu l a rl y .  
I n  the past , t h e  p roblem h as been,  h ow d o  you c l ean 
the head without p u l l ing  the mechanism a part and ru n­
n i n g  the ris k  of dam ag i n g  del icate parts. 3 M 's have 
come to our rescue with S COTC H  B RA N D ,  non­
abrasi ve , head c leaning d iskettes which thorough ly  
c lean the head i n  seconds.  The c leaning action i s  less 
abrasive than an ord i n a ry d is kette and no residue is 
left behi n d .  E ach k it conta i n s :  

- 2 h ead c l ean ing  d i skettes 
- 1 bott l e  of c l ea n i n g  f l u i d  
- 1 bottle  d ispenser cap 

PLEASE USE ORDER FORM ON PAGE 36 
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USE TAN D Y  P E R I P H E RAlS O N  YO U R  SYSTEM-80 
V I A  

SYSPAND-80 - $97.50 i ncl .  p&p 
The SYST E M-80 hardwa re is not com pat i b l e  with the 
T RS-80 i n  two i m portant a reas . The p ri nter port i s  
addressed d ifferently and the expansion bus i s  entire ly 
d i fferent. Th is means that SYST E M -80 owners a re 
den ied the wealth of economica l ,  h igh  performa nce 
peri phera l s  which have been deve l o ped for the T R S-80. 
U nti l now, that i s .  M I C R 0-80 has d eve l oped the 
SYSPAN D -80 adaptor to ove rcome this  problem . A 
complete ly  self-conta i n ed u n it i n  a sma l l  cabi net wh ich 
matches the colour scheme of y ou r  computer,  it con­
nects to the 50-way e xpans ion part on the rear of your 
SYST E M  80 and generates the F U L L Tandy 40 way 
bus as wel l  as provi d i n g  a Centro n ics para l l e l  pri nter 
port .  SYSPAN D -80 ena bles you to ru n an E xatron 
Stri ngy F loppy from your SYST E M  80, o r  a n  L N W  
R esearch expansion interface o r  any other  d esirable 
periphera ls designed to i nterface to the T RS-80 expan­
sion port. M a ke your SYS T E M  80 h a rdware compati b l e  
with t h e  T RS-80 v ia  SYSPA N D -80. 

P R O G RAMS B Y  M I C R OSO FT 

E D IT O R  ASSEMB L E R  P l US ( l2/1 6K)  
$37.50 + $1 .20 p&p 
A m u ch i m p roved editor-assembler  a nd debug/m o n itor 
for L2/ 1 6K T R S -80 o r  SYSTEM 80. Assembles d irectly 
into m emoty, suppo rts macros and cond itiona l asse m ­
b ly,  incl u des n e w  comma nds-su bstitute ,  m o v e ,  copy 
and extend . 

l EV E l I l l  BAS I C  $5 9.95 p lus $ 1 .2 0  p&p 
Loads on top of Level  I I  BAS I C  and gives advanced 
g ra phics,  automatic renumberi ng,  s ing le  stro ke i n struc­
tions (sh ift-key entri es) keyboard debou nce , suita b l e  
for L2/1 6 K  and u p  ( N ot D is k  B AS I C) 

ADVENT U R E  O N  D IS K  $35.95 p lus $1 .2 0  p&p 
This is the orig ina l  A D V E N T U R E  game adapted for 
the T R S-80. The game fi l l s  an  e ntire d iskette.  E n d l ess 
variety and c h a l l enge as you seek to r ise to the l eve l  of 
G rand M aster.  U nti l you gai n  ski l l , there a re whole 
a reas of the cave that you cannot e nter .  ( R eq u i res 3 2 K  
One D i sk) 

BASIC COMPi l E R  $2 08 plus $2 .00 p&p 
N ew i mp roved ve rsio n ,  the B asic Com p i l e r  converts 
D isk B AS I C  programs to mach ine code, automatica l l y .  
A com p i l ed p rogram ru ns, on average , 3-1 0 ti mes faster 
than the or ig ina l  B AS I C  program and is m uch m o re 
d iff icu lt to p i rate . 

RADE T 1 6K 
I I  III II R ONLY $30. 

M I CR0-80's 1 6K MEMO R Y  E XPANS I O N  K IT 
HAS B E EN R E D U C E D  I N  P R I C E  E V E N  MO R E  

Larger volume means we buy better and we pass the 
savi ngs on to you . These a re our p roven : pr ime,  branded 
200 ns (yes,  200 nanosecon d )  ch i ps .  You wi l l  pay 
much more e lsewhere for s low, 3 50 ns. c h i ps.  O urs a re 
guaranteed for 1 2  m onths . A pair  of D I P  shu nts i s  a l so  
requi red to u pgrade the C P U  memory i n  the T RS-80 -
these cost an addit ional  $4 .00.  A l l  kits come complete 
with ful l ,  step-by-step i nstru ctions which i nc l ude 
l a be l led  photographs .  N o  solder ing i s  requ i re d .  You do 
not have to be a n  experienced e lectronic techn ic ian  to 
i nsta l them.  

D I S K  D R I V E  CAB l ES 
S U ITABl E  f O R  ANY D IS K  D R I V ES 

DC-2 2 D rive Connector Ca ble . . . . . . .  $39 i nc l .  p&p 
D C-4 4 D rive Connector Cab l e  . . . . . . .  $49 i nc l . p&p 

D O U Bl E  T H E  SPE E D  A N D CAPAC ITY 
O F  Y O U R  D IS K  D R I VES 

PERCOM D O U B l E R  O N lY $220 
plus $2 .00 p&p 

I nsta l l i ng a Doubler  is l i ke buying another set of disk 
d rives, only much cheaper ! !  The doubler  works with 
most modern d isk d rives i nc l udi ng : - M P I , M icropol is ,  
Pertec, TEAC (as suppl ied by Tand y ) .  The doubler  
i nsta l l s  i n  the T RS-80 expans ion i nterface, the System­
SO expansion i nterface and the L N W  R esearch expan­
s ion interface in a few m i n utes without any soldering,  
cutt i ng of tracks, etc .  I t  comes com p l ete with its  own 
T R S DOS compati b l e  double  density o perat ing  syste m .  

l E-ZAP I I  - D O U B l E  D E NSITY PAT C H  
F O R  N EWDOS 8 0  

$53 .00 plus $1 .00 p&p 
D OS 80, then you a l so need 

ette . Th is  program u pgrades 
u b  density with A D R  ( auto­

I t  ta i ns a l l  t h e  fami l ia r  
t 

F lO PPY D O CTO R A N D  MEMO R Y  D IAG N OSTI C  
(by M I C R O  C l i N IC )  $29.95 plus 50c. p&p 

Two mach ine l anguage p rograms on a d iskette together 
with manual wh ich thoro u gh l y  test your d is k  d r ives 
and memory . There a re 1 9  poss i b l e  error m essages i n  
t h e  d i s k  dr ive test and t h e i r  l i ke l y  cau ses a re exp la ined 
i n  the manua l . E ach pass of the memory tests checks 
every address in R A M  520 t imes,  i n c l u d i n g  the space 
n orma l ly occu pied by the d i agnostic p rogram itse l f. 
When an error occurs the address, e xpected data , and 
actua l  data are pri nted out together  with a deta i led 
error analys is  showi n g  the fai l i ng b it o r  b its, the corres­
pond i ng I C 's and thei r l ocatio n . T h is is the most 
t ho ro u gh test routine avai l a b l e  for T RS-80 d is k  users.  

B O O KS 

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

T RS-80 D IS K  A N D O TH E R  MYST E R I ES 
$24.9 5  + $1 .20 p&p 
The hottest sel l i n g  T RS-80 book in the U .S.A.  D isk f i l e  
structu res revealed,  DOS's compared a n d  expla ined,  
how to recover l ost f i les ,  how to rebui l d  c rashed 
d i rectories - this is a m u st for the serious D isk user 
and is a perfect compan i o n  to any of the N EWDOS 's .  

L E AR N I N G  lEVEl  I I  
$1 6.95 + $1 .20 p&p 
W ritten by Daniel  Lien,  the author of the T RS-80 
Level I H andbook, th is book teaches you , step-by-step ,  
h ow t o  get t h e  most from your Level I I  mach i ne .  
I nva luabl e  supplement t o  e ither the T RS-80 Level I I  
M a n ua l  or the System -80 Manua ls .  



MORE AUSTRALIAN SOFTWARE 
All  programs designed to run on both the T RS-80 o r  the SYSTEM 80 without modification .  Most programs include sound 

T R I A D  V O l 1 - l2/1 6 K  
Cassette $1 0.95 Disk $1 5.9 5  

+ 60c p&p 
Three separate games which test your powers of memory and 
concentration. The programs combine graphic displays and 
sound: 

SIMON-5EZ: Just l i ke the el ectronic music puzzles on sa le for 
more than $20 . N umbers are flashed on the screen and sounded 
in a sequence determined by the computer. Your task is to 
reproduce the sequence, correctly .  
L I N E ? :  Rather l i ke a super, compl icated version of noughts 
and crosses. You may play against another player or against 
the computer itself. But beware, the computer cheats! 
SUPER CONCENTRATION : Just l i ke the card game but with 
more options. You m ust find the h idden pairs. You may play 
against other people, play against the computer, play on your 
own ,  or even let the '80 play on its own . 

T R I A D  V O l 2 - l2/1 6 K  
Cassette $ 1  0.9 5  D isk $1 5.9 5  

+ 60c p&p 
Remember those " N U M E R O "  puzzles in which you had a 
matrix of numbers (or letters) with one blank space and you 
had to shuffle the numbers around one at a time u nti l you 
had made a particular pattern? Wel l ,  SHU F F L E BOARD, the 
fi rst program i n  this triad, is just this, except that the computer 
counts the number of moves you ta ke to match the pattern 
it has generated - so it is not possible to cheat. 
M I M I C  is just l i ke S H U F F LEBOAR D except that you onl y  
see t h e  computer's pattern f o r  a brief span a t  t h e  beginning of 
the game, then you must remember i t !  
I n  MATCHEM, y o u  have t o  manoeuvre 2 0  pegs from t h e  
centre o f  the screen to t h e i r  respective holes i n  the t o p  or 
bottom rows. Your score is determined by the time taken to 
select a peg, the route ta ken from the centre of the screen to 
the hole and your abil ity to d irect the peg i n to the hole with­
out h itti ng any other peg or the boundary. 

V IS U R AMA l2/1 6 K  
Cassette $1 0 .95 Disk $1 5.95 

+ 60c p&p 
Two programs which give fascinating, ever-changing patterns 
on the screen. 

L I F E  is the fastest implementation of the Game of Life you 
wil l see on your '80 . Machine language routines create up to 
1 200 new generations per minute for sma l l  patterns or up to 
1 00 per m i nute for the fu l l  1 28 x 48 screen matrix.  Featu res 
f u l l  horizontal and vertical wraparound. 
EPICYCL ES wi l l  fascinate you for hours .  The ever-changi ng 
ever-movi ng patterns give a 3D effect and were i nspired by the 
a ncient Greek theories of Ptolemy and h is model of the Solar 
system. 

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

+ 6 0 c  p&p 
Written by a primary school teacher to make learning enjoy­
able for h is pupils, there are five programs in both Level I and 
Level II to suit all  systems: 

BUG-A-LUG : a mathematics game, in which you must get the 
sum correct before you can move. 
AUSTRAL IAN G EOG RAPH Y :  l ea rn about Austral ian States 
and towns, etc. 
SUBTRACTION GAM E :  build a tower with correct answers. 
HOW GOOD IS YOUR MATHS? Select the function (+, -, 
-;- or X) and degree of d ifficulty . 
HANGMAN : That wel l  known word game now on your 
computer . 
Recommended for children from 6 to 9 years. 

COSM I C  F I G HT E R  & SPACE J U N K  - l2/1 6 K  
Cassette $1 0 .95 Disk $1 5.9 5  

+ 6 0 c  p&p 
Both programs have sound to complement their excel lent 
graphics. In COSMIC F IG HT E R ,  you must defend the earth 
against seven different types of a l ien aircraft . It is u n l i kely that 
you w i l l  be successful but you wi l l  have a l ot of fun try i ng ! 
You mission in SPACE JU N K  is to c lean up a l l  the debris left 
fl oating around in space by those other space games. It is not 
as simple as it sounds and space jun k can be quite dangerous 
unless you are very careful .  

SPA C E  D R I V E  l2/4 K  & 1 6K 
Cassette $8.95 D isk $1 3.9 5  

+ 6 0 c  p&p 
Try to manoeuvre your space ship through the meteor storms 
then land it careful ly at the space port without running out · of 
fuel or crashing.  Complete with rea l istic graphics .  

STA R F I R E  A N D  N O VA I NVASIO N  l2/1 6 K  
Cassette $1 0.9 5  D isk $1 5.9 5  

+ 6 0 c  p&p 
Both programs include sound to i mprove their realism. 

STAR F I R E  seats you in the cockpit of an X-wing fighter as 
you engage in battle with the deadly Darth Vader's Tie-fight'ers. 
Beware of the evil one h imsel f and may the Force be with you .  
I n  NOVA I NVAS I ON , you m ust protect your home planet of 
H i berna from the i nvad i ng N OVAD I A N S .  You have two fixed 
guns at each side of the screen and a moveable one at the 
bottom. Apart from shooting down as many invaders as 
possible, you must protect your precious hoard of Vitaminium 
o r  perish ! 

AI R ATTACK A N D NAG RACE - l2/1 6 K  
Cassette $1 0 .9 5  Disk $1 5.9 5  

+ 6 0 c  p&p 
An unlikely combination of programs but they share the same 
author who has a keen sense of humour. 

AI R ATTACK includes sou nd and rea l istic graph ics . The a i r­
craft even have rotating propel lers ! But they a lso drop bombs 
on you, so it's ki l l  or be ki l l ed !  
NAG RACE lets you pander t o  your gambl ing i nsti nct without 
actual l y  l osing real money . U p  to five punters can join in the 
fun. Each race results i n  a photo-finish wh i l st there is  a visible 
race commentary at the bottom of the screen throughout the 
race. Happy p unti ng!  

F O U R  l ETTE R  MASTERMI N D  l2/1 6 K  
Cassette $8.95 Disk $1 3.95 

+ 60c p&p 
There are 550 four-l etter words from which the computer can 
make its choice. You have 1 2  chances to enter the correct 
word . After each try , the computer informs you of the number 
of correct letters and those in the correct position.  You can 
peek at the l ist of possible words but it w i l l  cost you poi nts. 
Makes l earning to spel l fun . 

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

+ 60c p&p 
Music IV is  a m usic compi ler for your '80 . I t  a l l ows you to 
compose or reproduce . mu sic with your computer that wi l l  
surprise you with its range and q ua l ity. You have control over 
duration (fu l l  beat to 1 /1 6 · beat) with modifications to extend 
the duration by half or one third for triplets. Both sharps and 
flats are catered for as are rests. Notes on whole sections may 
be repeated . The program comes with sample data for a wel l ­
known tune t o  i l l ustrate how i t  i s  done. 

* * * SAVE OO$'s * * * SAVE OO$'s * * * SAVE OO$'s * * * MICR0-80 EXPANSION INTERFACE * * *  

M I C R0-80's expansion interface utilises the proven LNW Research Expansion board. I t  i s  supplied fully built u p  and tested i n  an 
attractive cabinet with a self contained power supply, ready to plug in  and go. The expansion interface carries M I C R0-80's ful l ,  no 
hassle, 90-day warranty. 
Features include: - • Sockets for up to 32K of memory expansion • D isk control ler for up to 4 disk drives e Paral lel printer port 

e Serial RS232C/20mA 1 /0 port e Second cassette (optional )  
The expansion i nterface connects directly to your TRS-80 L2/1 6K keyboard or, via SYSPAN D -80 t o  your SYSTEM -80V I D EO G E N I E  
Prices: H D-01 0-A Expansion I nterfaces with (/J K : $499.00 H D-010-B Expansion I nterfaces with 32K : $549.00 H D -01 1 Data 
separator fitted (recommended) : add $29.00 H D -01 2 Dual cassette I nterfaces fitted : add $1 9.00 

The MICRO-SO Expansion Interface is also available in kit form. 
Prices: H D -01 3 Kit consisting of LNW Research PC board and manua l ,  ALL components including cabinet & power supply : $375.00 
H D -01 1 Data separator for above $25.00 H D -01 3 Dual cassette I nterface kit : $1 5.00 



I oplus $2.00 p & p 
A choice of u pper and lower case d isplay is eas i e r  to read . 

g ives g reate r versat i l ity.  
Both pro g rams g ive you r  T R S - 8o'm 

Model I o r  �ystem 80'm 
an o pt ional  typewriter capabi l i ty ,  i .e .  sh ift  for u pper case . 

The M icro - 80 l ower case mod i fication g ives you th is  fac i l i ty ,  
p l u s  the symbols  for the 4 playing -card s u i ts for $49.00 + 
$ 2 . 00 p. & p .  

T h e  second programm� a lso i n c l udes Keyboard -debou nce 
and a f lash i ng c u rsor.  

You f i t  i t .  Or we can .  
The M icro-80 mod i ficatio n  features true be low-th e - l i n e  

descenders and a b l ock c u rsor. 
Each k it  comes with com p re h e nsive f i tt i n g  i n struct ions 

and two u n i ve rsal lowe r-case d rive routi nes o n  cassette to 
enable you to d isplay lower case i n  BAS I C  pro g rams.  

F i tt i n g  the mod i f icat i o n  req u i res s o l d e r i n g  i ns i d e  t h e  
compute r. Th i s  s h o u l d  o n l y  be carried o u t  b y  an experienced 
hobbyist o r  tech n ic i a n .  

I f  you are at a l l  d ub i o us .  a f itt rng service i s  avai lable i n  a l l  
capita l  c i t ies for o n l y  $ 20.00.  

The d river rout i nes are se lf-re l ocat i n g , self-protecti ng a nd 
wi l l  co - reside with other m ac h i ne lang uage prog rams such 
as Keyboard -debou nce . serial  i nte rface d river pro g rams etc .  

A l ist o f  i nsta l le rs is  i nc l uded with each k it .  

ADD A DISK DRIVE TO YOUR TRS·Sd�MODEL I l l  
FOR ON $875.00 OR D TWO FOR ONLY $1199. 

The M ic ro-80 d isk d ri ve u pg rade fo r th e TRS-ao•m M od e l  I l l  
conta i n s  the fo l lowi ng h ig h  q ua l ity c o m pone nts: 

1 o r  2 M PI 40-trac k s i n g l e  h ead d is k  d ri ve s ,  1 VR Data 
d o u b le-dens ity d isk c ontro l l e r  board and 1 d ua l  d rive powe r  
s u p p l y  p l u s  a l l  the necessa ry m o u nti ng h a rd wa re .  cab les a nd 
c o m p re h e n sive f i tti ng i nstru cti o n s .  w h i c h  can be ca rried o u t  
with a m i n i m u m  o f  f u ss by a n y  ave rage com p u te r  owne r. 

F i tti ng service i s  ava i la b l e  for $ 2 5 .00 in m ost ca p i ta l  c i ties .  

Daisy Wheel Typewriter/Pri nter 
M I CRO-SO h a s  c o n verted the n e w  O L I VETTI  E T - 1 2 1 DA I S Y WHE E L  typewr i ter 
t o  work wi t h  t h e  TRS-80 and SYSTEM 80 o r  any other mi c rocomputer 
wi t h  a Centro n i c s  p a ra l l e l port ( RS 2 3 2  seri a l  i nterface a v a i l ab l e  
s hort l y ) .  The E T- 1 2 1  typewr i ter i s  renowned for i t s h i gh q u a l i ty ,  
fast s peed ( 1 7  c . p . s . ) ,  q u i et n e s s  and rel i ab i l i ty .  M I C RD-80 i s  
renowned for i t s  knowl edge of t h e  TRS-80/SYSTEM 80 and i t s s e n s i b l e 
p r i c i ng p o l i cy .  Toget her , we have produced a d u a l - purpose mac h i ne : ­
a n  attract i ve ,  modern , c orrect i ng typewr i ter whi c h  dou b l e s  a s  a 
correspondence q u a l i ty Dai sy-wheel p r i nter when u s ed w i t h  your 
mi c r o -computer . 

How good i s  i t ? - T h i s part of our adverti s emen t  w a s  types et u s i n g  
an E T - 1 2 1 dri ven b y  a TRS -80 . W r i t e  and a s k  f o r  f u l l  d et a i l s .  

ON LY $2049 I NC. S.T. 



• 

M 

LI + 48K 
incl. Sales Tax 

MICR0-80's 

EL 380 + 

M 

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

This turns the mild-mannered Model 3 into a powerhouse able to handle the most dif­
ficult business programs . The TRS-80 is one of the best-supported microcomputers in the 
world . MICR0-80 has been supporting the TRS-80 in Australia for 18 months and is one 
of Australia's leading dealers in MPI disk drives . 

ME A YTE s5300 incl. Sales Tax 

If you need even more file space you can add MICR0-80's external dual-drive cabinet 
enclosing two more dual-head 80 track drives for an additional 5 1500 . 



COMPUTER PRICES 

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

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

MODEL 380 
2 80 TRACK SINGLE HEAD DRIVES GIVING 
700K FORMATTED STORAGE ,  48K RAM 

MODEL 380 + 
2 80 TRACK DUAL-HEAD DRIVES GIVING 

1 .4 MEGABYTE FORMATTED STORAGE ,  48K RAM 

350K SYSTEM 
MODEL 340 , EPSON MX-80 PRINTER 
NEWDOS 80 DISK OPERATING SYSTEM 

700K SYSTEM (40 Track) 
MODEL 340 +- , EPSON MX-80 PRINTER 
NEWDOS 80 DISK OPERATING SYSTEM 

700K SYSTEM (80 Track) 
MODEL 380 . EPSON MX-80 PRINTER 
NEWDOS 80 DISK OPERATING SYSTEM 

1 .4 MEGABYTE SYSTEM 
MODEL 380 + ,  EPSON MX-80 PRINTER 

NEWDOS 80 OPERATING SYSTEM 

2 .. 8 MEGABYTE SYSTEM 
MODEL 380 + ,  DUAL EXTERNAL DRIVES , 
MX-80 PRINTER , NEWDOS 80 OPERATING SYSTEM 

* 

EXATR N RIN Y FL PPY - $372.50 Incl. P&P 

52990 INCL. SALES TAX 

53350 INCL. SALES TAX 

53350 INCL. SALES TAX 

53800 INCL. SALES TAX 

$40 7 0 INCL. SALES TAX 

54429 INCL.  SALES TAX 

54429 INCL .  SALES TAX 

54880 INCL. SALES TAX 

56380 INCL.  SALES TAX 

Al l Exatron Str i ngy Floppies sold by M ICR0-80 i nc l ude the specia l  cha i ned vers ion of 
HOUSEHOlD ACCOUNTS, developed by Char l ie Ba rtlett. When used on the ESF, th is pro­
gra m  is powerfu l enough to perform m a ny of the accou nti n g  fu nctions i n  a sma l l  
busi ness . Remember, the ESF comes com plete with a comprehensive m a n ua l ,  a 2 way 
bus-extender ca ble,  its own power su pply a nd 1 0  wafers of m ixed length . One wafer 
conta i ns the Data I n put/Output progra m a nd a n other the HOUSEHOLD ACCOUNTS 
progra m .  

CAN'T MAKE UP YOUR MIND ABOUT THE ESF? 
Then send i n  S 5 . 00 for a copy of the ma n ua l .  We wi l l  refu nd you r  S 5 . 00 IN FULL when you 
purc hase a n  ESF .  

* 
All prices subject to change without notice. Prices are F.O.B. Adelaide. All computers and systems carry MICR0-80's 

90-day Warranty covering parts and labour. 
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All our software is suitable for either the SYSTEM 80 or the TRS-80 

N EW SO FTWAR E  f RO M  M I C R0-80 PRO D U CTS 

B US I N ESS P R O G RAMS 

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

Cassette version . . . . . . . . . . . . .  $29 .95  + $1 .00 p&p 
Stri ngy f loppy version  . . . . . . . .  $33.95 + $1 .00 p&p 
This  system has been i n  use for 9 m o nths i n  a n u m ber 
of sma l l  reta i l  busi nesses i n  Adela ide .  I t  i s  therefore 
thorough l y  debugged and has been ta i lor  made to su it 
the req u i rements of a sma l l  bus i ness .  M I C R O MA N AG E ­
M E N T  S R C  enables  you t o  m o nitor t h e  cu rrent stock 
leve l and reorder l eve ls of 500 d i fferent stock items per 
tape or wafer .  I t  i ncl u d es the fol l ow i ng featu res: -

Add new i te ms to i n ve ntory 
De lete d iscontin ued items from i nventory 
L ist comp l ete fi l e  
Search for a n y  stock n u m ber 
Save data to cassette o r  wafer 
Load data from cassette o r  wafer 
Adjusts stock l evels  from sa les resu l ts a nd rece i pt 
of goods 
List a l l  items req u i r i n g  reorder ing 

We can thorough l y  recommend th is  program for  the 
s ma l l  bus iness w ith a L2/1 6 K  computer .  

SCOTC H B RA N D  C O MP UT I N G  CASSETTES 
Super-q ua l ity person a l  comput ing cassettes.  
C-1  0 pack of 1 0 . . .  $26.00 i n c l .  p&p 
C-30 pack of 1 0  . . .  . . .  $28.00 i n c l .  p&p 

U T I L IT I ES 

S-KE V  by E dwin  Paay $1 5 .9 5  p lus  50c. p&p 
S-K E Y  i s  a complete keyboard driver routi n e  for the 
T R S-80 a nd becomes part of the Level I I  basic i nter­
preter. W ith S- K E Y  l oaded the user wi l l  have m a n y  
n e w  featu res not a va i lab le  w i t h  the stan da rd machi n e .  
S-KE Y  featu res : 
"* S-K E Y  p rovides an auto-repeat for a l l  the keys on 

the keyboa rd . I f  a ny key i s  he ld  down l onger than 
a bout ha lf  a second , the key wi l l  repeat u nti l it i s  
re leased . 

* G raphic  symbols  can be typed d i rect from the key­
b oa rd , this  i ncl u des a l l  64 g ra p h i c  symbols ava i lab le  
from t he T RS-80/SYST E M  80. 

* S - K E Y  a l l ows text, BAS I C  commands and/or 
gra p h ics to be defi ned to shifted keys. This m a kes 
programm i n g  m u ch easier  as wh o l e  commands and 
statements can be reca l l ed by typ i n g  sh ift and a 
l etter  key . 

* Because S-K E Y  a l l ows graphics to be typed d i rect ly  
from the keyboard , a n imation and fast graph ics a re 
easi l y  i mp l e m e nted by typing the a ppropriate 
gra phics symbols d i rect ly  i nto P R I N T  stateme nts . 

* S - K E Y  a l l ows the user to L I ST a program with 
P R I NT statements conta i n i n g  graph ics, properly . 
S - K E Y  does th is  by intercept ing  the L I ST routin e  
when necessa ry . 

* S - K E Y  a l l ows the user to l ist an u pdated l ist of the 
s h i ft key entries to the video d isp lay or l i ne p r i nter.  

* S - K E Y  can be disabled a n d  enab led when requ i red . 
Th is a l l ows other routi n es wh ich take control of the 
key boa rd to ru n w ith S - K E Y  as we l l . 

Each cassette has T RS-80, D I S K  and SYSTEM 80 
vers ions and comes with com p rehens ive docu me ntati on . 

BMON by Edwin Paay $1 9.95 plus 50c. p&p 
T H E  U LT IMATE H I G H  MEMO R Y  BAS I C  MO N ITO R 
L2/1 6-48K 
O u r  o w n  person n e l  refuse to write BAS I C  without fi rst 
l oading th is a m azi ng mach i n e  l anguage ut i l ity program 
i nto h igh me mory ! B M O N  R e nu m bers ; D isplays BAS I C  
programs on the screen wh i le they a re sti l l  l oading;  tel l s  
y ou t h e  memory l ocati ons o f  t h e  p rogram just l oaded ; 
lets you sto p  a l oa d  pa rt-wa y  th rou gh ; merges two 
p rogra m s ,  with automatic ren u m ber ing  of the second 
so as  to p revent a ny c l ashes of I ine n umbers ; recovers 
y ou r  progra m  even though y ou did type N EW :  ma kes 
one p rogra m  i n vi s i b l e  w h i l e  you work on a second 
(saves hours of cassette t ime ! ) ;  l i sts a l l  the variab les 
used i n  the progra m ; m akes SYST E M  tapes ; l ets you 
Edit memory d i rectly . . .  the l ist goes on and on . 
Cassette c omes with 1 6K ,  3 2 K  and 48K versions,  ready 
to l oa d .  Can anyon e  afford N OT to have B MO N ? 

E D U C AT I O N A L  

RPN CAL C U LAT O R  ( L2 /1 6 K  & 32 K) 
$1 4.95 $ 50c .  p&p 
G ive your computer the powe r of a $650 reverse pol ish 
n otati on calcu l ator with 4 5  fu nctions a nd selectable  
accu racy of 8 o r  1 6  d i gits.  The mai n stack and registers 
a re conti n u ou sl y  displayed w h i l st the menu i��,a lways 
i nstantl y  access i b l e  w ithout d i sturbing any ca lcu lations 
o r  register va l ues . The cassette comes with both the 
1 6 K and 32 K versions,  the l atter g iv ing  you the add i ­
t i o n a l  power o f  a programmable  ca lcu l ator. Comes 
with a very comp rehensive 1 5  page manu a l ,  wh ich 
i ncl u des i nstructions to l oa d  and modify the 32K pro­
gra m m a b l e  vers ion to ru n in 1 6 K .  W hether for business 
or p leasure ,  this  package w i l l  prove i n va luab le ,  a nd turn 
you '80 i nto a very p owerfu l i nstrument.  

G AMES 

MI C R O  PO l Y  ( l2/1 6 K) $8.95 + 60c p&p 
Now you can p lay Monopoly on your m i cro . The o ld 
favourite board game has moved i nto the e lectronic era .  
Thi s  computer  version d isp lays t h e  boa rd o n  the screen, 
o beys al l  the ru l es and,  best of a l l ,  the ba n ker  does not 
ma ke m i sta kes with y ou r  change!  

C O N C E NTRAT I O N  ( l2/1 6K)  $8.9 5 + 60c p&p 

Another appl icat i o n  of supergraphics .  There are 28 
"ca rds" d ispl ayed on the screen ,  face down.  P layers 
take it i n  t u rn to turn the m  over with the object of 
f ind ing m atc h i n g  pai rs. There a re 40 d i fferent patterns 
which are chosen at random , so the game is fu l l  of end­
l ess variety . This  i s  of particu l a r  val u e  in h e l p i n g  young 
c h i l dren to l ea rn the a rt of concentrati n g  and , at the 
same t ime , to i ntroduce them to the comp uter.  

M ET E O R A N D  T O RPE D O  A l l E Y  ( l2/1 6 K) 
$1 0.95 + 60c p&p 
Those who frequent games a rcades wi l l  recogn i ze these 
two e lectronic  games.  I n  M ET E O R  you m u st destroy 
the enemy s pace shi ps before they see you . I n  its most 
d ifficu l t  mode , the odd s  are a thumping 238 to 1 
aga i nst you be ing  successfu l .  I n  torpedo a l ley you must 
s ink the enemy sh ips without h itti ng  your own supply 
shi p .  Both games i ncl ude sound effects and a re remark­
a b l y  accu rate reprodu ctions of the a rcade games . 



AUSTRALIAN SOFTWARE (Cont.) 

GAMES 

SH E EP D O G  (l2/1 6 K) $8.95 + 60c p&p 
Ever wondered how a sheepdog manages to dr ive a l l  
those awkward sheep i nto a pen ?  Wel l ,  here i s  your 
chance to f ind out just how d ifficu lt it is  and have a 
l ot of fun at the same t ime.  You contro l the sheepdog, 
the computer contro ls  the shee p !  As if  that isn 't 
enough,  l ook out for the d ingoes l u rk ing in the bush ! 

U B O AT $8.95 + 60c p&p 
R ea l  t i me s imu l at ion at its best ! Comes with working 
sona r-screen and periscope, a fu l l  rack of torpedoes, 
p lenty of ta rgets, work ing fuel and battery meters , 
he lpfu l  Mothersh i p  for h igh-seas reprovis i on i n g  and 
even has eme rgency rad i o  for that terr ib le mome nt 
when the de pth charges put you r crew at ris k .  Requires 
Level I I / 1 6 K .  

SPA C E  I NVAD E RS WITH SO U N D  $8.95 + 60c p&p 
M uch i m p roved vers ion of this arcade favou rite with 
redesigned l ase r and cannon b lasts, h igh-speed can n o n ,  
50 roving drone targets , 1 0  m othersh i ps and heaps of 
fun for a l l . Level I I  with 4K a n d  1 6 K ve rsions on this  
cassette . 

G O l F ( l2/1 6K) $8.95 + 60c p&p 
P it you r sk i l l s -of m i n i -go lf  a ga i nst the com puter.  Choose 
the level of d ifficu l ty,  the n u m ber of ho les and whether 
you wa nt to play stra ight m i n i  gol f  or crazy gol f .  Com ­
p lete with hazards, water traps, bun ke rs and trees. 
G reat''fun for k ids of a l l  ages. 

D OMI N O ES(l2/1 6K) $8.95 + 60c  p&p 
Pit your ski l l  at dom inoes aga inst the computer, which 
provides a tirel ess opponent.  Another appl ication of 
supergraph ics from th e stab l e  of Charl i e  Bart lett . 
Domi noes a re shown a pproxi mate ly  l i fe s i ze i n  fu l l  
deta i l  (except for col ou r ! ) .  The mon itor screen i s  a 
wi ndow which you can move from one end of the 
str ing of domi noes to the other .  Best of a l l ,  you don't 
l ose any pieces between games!  

KI D'S STU F F  (formerly MMM-1 ) $8.95 + 60c p&p 
Th ree games on one cassette from that master  of T R S -
8 0  gra ph ics ,  Char l ie  Bart lett . I ncl u des I N D Y  500, an  
exciti ng road race that gets faste r and faster the l onger 
you play, S U B H U N T  in wh ich your wa rshi p b l ows up 
u nfortu nate l ittle  submari nes al l  over the place, and 
K N I E V E L  ( as in motorcyc le ,  ram p  and buses ) .  

OTH E R  P R O G RAMS 

I N f i N IT E  BAS I C  B Y  RACET (32 K/1 D ISK)  
$49.95 + 5 0c. p&p 
F u l l  m atr ix functi o ns - 30 BAS I C  comma nds;  50 more 
S T R I N G  fu ncti ons as BAS I C  commands.  

GSF/l2/48K $24.95 + 5 0c. p&p 
1 8  mach i ne l angu age routi nes i ncl u d in g  R A C E T  sorts . 

B US IN ESS A D D R ESS AN D I N F O RMAT I O N  SYSTEM 
(48K/D IS K) $24.95 + 5 0c.  p&p 
A l l ows you to store addresses and information a bout 
busi nesses ,  edit them and print them out. 

H ISPE D ( l2 16 ,  32 or  48K) $2 9.95 
Th is mac h i ne l anguage program a l l ows y ou t o  SAV E 
and LOAD programs and data to ta pe at speeds u p  to 
2000 band (4 ti mes norma l )  us ing a standard cassette 
reco rder .  A switch must be i nsta l l ed to rem ove the 
X R X  I l l l oad ing board , if fitte d .  
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l OWE R CASE F O R  YO U R  T RS-80/SYSTEM 80 
Kit on ly $49.00 p lus  $2.00 p&p 

G ive your T R S-80 or SYST E M  80 a l ower case display 
with p roper descenders and a b lock cursor (si m i l ar to 
the T RS-80 M odel  I l l ) .  Also inc l udes symbo ls  for the 
fou r  su its of ca rds.  I ncl u des fu l l  fitt ing i nstruct ions,  a l l  
necessa ry components and a spec ia l  mach ine l anguage 
d river program to enable lower case in  BAS I C .  The 
mod ification is s imi l a r  to the Tandy model and does 
not wo rk with E l ectr ic Penci l with out further modifi ­
cations.  
These k its requ i re d isassembly  of your computer a nd 
some so lder ing.  They shou l d  o n l y  be insta l led by 
someone who has experience in so lder ing integrated 
c ircu its, us ing a l ow power, p roperly earthed so lder ing 
i ro n .  I f  you do not have the necessa ry experience/ 
equi pment, we wi l l  i nsta l l  the modi fication for you for 
$20 p l us freight i n  both d i rections.  Make su re you 
arrange the insta l l at ion with us fi rst, before despatch­
i ng your computer, so that we can assu re you of a 
rapid tu rn-around . We a re a l so a rra nging to have 
i nsta l l e rs in  each State . See e lsewhere in this issue for 
th ei r names and addresses. 

P R I CE S  
Cat N o .  
H D -020 Lower case mod k it f o r  T R S -80 

$49.00 p l us $2 .00 p&p 
H D -02 1  Lower case mod kit for SYST E M -80 

$49 .00 plus $2 .00 p& p 

E PSON MX-80 P R I NTE R 
0 N l Y *$949 I nc. Cable for T RS-80 and p&p 

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

The E PSON M X -80 p ri nter is compact, qu iet, has 
features u nhea rd of only 2-3 years ago i n  a printer at 
a ny p rice and , above a l l ,  i s  u ltra-re l ia b l e .  A l l  ava i lab le  
print modes may be se l ected u nder softwa re contro l .  
F eatu res i nc l ude : 

- h igh qua l ity 9x9 dot-matr ix  character formation 
- 3 ch aracter densities 

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

. 1 32 c haracters per l i ne at 1 6.5  chars/i nch 

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

6 l ines per i nch 8 l i nes per inch 
- 80 characters per second pr int speed 
- bi-d i rectiona l  p rint ing 
- l og ica l see king of shortest path for p rint ing 
- l owe r case with descenders 
- T R S-80 graphics characters bu i lt i n  
- standard Centron ics pr inter  port 

The b i -d i rectiona l printi ng  coupled with the l og ica l 
seek ing  of the shortest print path (wh ich means that 
the pr int head wi l l  commence printing the next l i ne 
fro m  the end which req u i res the l east travel ,  thereby 
m i n i m i s ing u n uti l ised t ime)  g ives this  pr inter a m uch 
h igher t h rough put rate than many other pri nters 
q uoti ng  pr int  speeds of 1 20 c . p .s .  or  even higher.  

G R E E N  S C R E E N  S IMU lAT O R  
$9.50 incl. p&p 

The G R E E N SC R E E N S I M U LATO R is made from a 
deep green perspe x ,  cut to fit your monitor.  I t  improves 
contrast a nd i s  m u ch m o re restful to the eyes than the 
n ormal  grey and white i mage. 

Al l  editoria l  staff of M I C R 0-80 a re now using G R E E N  
S C R E E N  S I M U LATO R S  on thei r own monitors . 

P lease make sure to specify whether you h ave an old 
{squarish ) or n ew ( rounded ) styl e  monitor when o rder­
i ng .  N ot ava i lab le  for D ic k  Sm ith mon itors . 
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The syntax for calling one of the functions is X = USR function- .ID (Y) where X and Y (which 
must be variable names conforming to BASIC rules, and not expressions or numeric values) have 
previously been defined in the program as double precision variables. 

Thus, X =  USR SIN(Y) returns X as sin(Y), and similarly for COS, TAN, ATN, EXP, LOG and SQR: 
additionally, X = USR D(Y) returns X as the degree equivalent of Y radians, X = USR R(Y) returns 
X as the radian equivalent of Y degrees, and X =  USR P(Y) returns X as the double precision 
va 1 ue of pi. Note in the 1 ast case that the dummy vari ab 1 e Y is sti 11 required, even though 
it is not operated upon, so that X=USRP(X) would be just as valid as a call. Note also, from 
the example just given, that spaces are not essential in the calls; they have only been included 
for clarity in the earlier examples. 

These functions are based on the summation of convergent infinite series until the next term 
is of the order of 2-129; dependent on the value of the independent variable, this can mean 
quite a few summations, so that the functions will sometimes take a noticeable time to return 
a result. A call that would yield an imaginary result (such as log(-1)) or an infinite result 
(such as tan 90 deg.) will return SN ERROR or /0 ERROR as appropriate. Excess values will return 
the normal OV ERROR: there is also some loss of accuracy, particularly of the LOG and SQR functions 
when the independent variable is very large or very small. SIN, COS, TAN and ATN functions 
refer to angles in radians. 

The ca 11 i ng routine is an adaptations of the HMT Corpn, expanded USR function program, and there 
are sti 11 60 bytes avai 1 ab 1 e in the address index tab 1 e for further USR functions; si nee one 
function uses (length of function-ID)+3 bytes, this is sufficient for 15 functions with single 
character names (or BASIC reserved words, which store as single characters), 12 with two character 
names, and so on. The rules for adding your own functions are: -

1. The calling syntax is A = USR function-ID(B,C, D, . • •  ) where A, B,C, D, etc. are properly named 
and defined BASIC variables; there must be at least one such argument (variable name) following 
the function-ID in brackets, even if it is a dummy; otherwise you may have as many as you 
like or need. 

2. Somehwere in the ca 11 i ng program, prior to the first ca 11 of the function, there must be 
an entry point definition in the form DEF function-ID = nnnnn where nnnnn is the decimal 
address, or an expression reducing to the decimal address, of the entry point of the function. 

3. The DEF portion of DUPLEX records this address against the function-ID in its address index 
table. 

4. The USR portion will stuff an address (2 bytes) into a store, for each of the variables 
in the string of arguments appearing in brackets after the function-ID; it then sets the 
IX register to point to the first address in the store and jumps to the entry point of your 
routine. The addresses stored in regard to the vari ab 1 es are those that would be returned 
by VARPTR for that variable. 

5. If you want the variable on the left of the = sign in the call to contain a value on return, 
your routine must load the value into the ACCumulator at 411DH to 4124H, and set the NTF 
in 40AFH before returning; otherwise you can transfer values by loading them (in form appro­
priate to the type of variable) to the address provided by the USR portion of the package, 
and stuffed into the store to which the IX register is pointing. 

The foregoing set of rules may sound horrific, but it ' s  not really. If you have a simple routine 
to, say, white out the screen, which you wish to use, you: 

(a) give it a name - say, BLOB 
(b) put a statement early in your program that says 

DEF BLOB = xxxxx 
where xxxxx is the decimal address of the entry point of BLOB. 

(c) call the routine with 
DUMMY = USR BLOB(DUMMY) 

whenever you need it. 

Some people may want the DEF and USR portions of DUPLEX without the DP mathematical functions. 
If so, delete lines 2000 to 5530, and 5800 to 6010, (all inclusive) in the assembler program 
and re-assemble. You will then have the DEF and USR facilities, and a 100 byte address index 
table. 

As regards the actua 1 math portion of the program, there is not a great de a 1 that can be easily 
explained. It relies heavily on a cluster of subroutines (which really form one enormous multiple 
entry point subroutine). Apart from that, there are two iterative calculation loops, one for 
EXP, SIN and COS, and one for ATN and LOG; TAN and SQR are derived functions (TAN = SIN/COS 
and SQR = EXP( �LOG). A value of pi had to be stored for ATN, so that P, D and R functions are 
by-products. 



1 0  REM : MEASUREMENTS- 1 .  
20 REM PROGRAMMER-S . SKORYK 
30 CU$= " CUBE " : RE$= " RECTAN6LE " : RH$= " RHOMBUS " li TR$= " TR I AN6LE " :  

PA$= " PARALLELOGRAM " ::: TP$= " TRAPES I UM " : CY$= " CYL I NDER " :  
PY$= " PYRAM I D  " : CO$= " CONE " : SP$ = " SPHERE II 

40 BA$= " FACE " : FA$= " BASE " : PM$= " PR I SM " : BP$ = " FACE PR I SM " :  
AR$= " AREA " : SU$=" SURFACE " : SA$= " SURFACE AREA II 

50 EN$= " ENTER " : LE$=" LENGTH " : S l $= " S I DES " : HE$= " HE I GHT " :  
RA$= " RAD I US " : D I $= " D I AGONALS " : V$= " VOLUI1E " : T$= ,. DEEP" 

60 0$= " 0F " : AN$= " AND " : F$= " FOR " : W$= " WHAT " : H$= " HAS '' : 
: A$= " A  " : W l $= " W I TH " : WH$= " WHOLE " : l $= " I S  II 

70 NR=O 
80 NW=O 
90 GOSUB 1 90 
1 00 A=O : A 1 =0 : V=O : V l =O : S=O : S 1 =0 
1 1 0 ON K GOSUB 300 , 290 
1 20 ON T GOSUB 450 , 490 , 530 , 530 , 590 , 620 , 650 , 690 , 7 1 0 , 730 
1 30 ON T GOSUB 760 , 770 , 780 , 800 , 8 1 0 , 82 0 , 850 , 860 , 880, 900 
1 40 I NPUT " PRESS ' NEWL I NE ' " ; Z : CLS : PR I NTG> O , " YOUR PROBRESS SCORE I 
S " ; NR ; " OUT OF " ; NR+NW 
1 50 I NPUT " TO CONT I NUE PRESS ' P  :; TO QU I T  PRESS ' 0 " " ;  Q 
1 60 I F  Q ) 1  OR Q< O THEN 1 50 
1 70 I F  Q= 1 THEN 90 
1 80 I F  Q=O THEN CLS : END 
1 90 CLS : PR I NT " M  E A S U R E M E N T  S - 1 . "  
200 PR I NT "  ============================== " 
2 1 0  PR I NT " 1 -CUBE 2- " ; RE$ ; BP$ 
220 PR I NT " 3-RHOMBUS FACE PR I SM 4- " ; TR$ ; BP$ 
230 PR I NT " 5-PARALLELOGRAM FACE PR I SM 6- " ; TP<t ; BP$ 
240 PR I NT " 7-CYL I NDER 8- " ; PY$ 

250 PR I NT II 9-CONE 1 0- " ; SP$ 

260 I NPUT " WH I CH ONE " ; T: IF T< 1 OR T > 1 0  THEN 260 
270 I NPUT " < 1 >  CHECK HOMEWORK OR < 2 >  PRACT I CE " ; K : I F  K< 1 OR K >2 T 
HEN 270 
280 RETURN 
290 RANDOM : ON T GOSUB 3 1 0 , 3 1 0 , 330 , 3 1 0 , 3 1 0 , 3 1 0 , 3 1 0 , 3 1 0 , 3 1 0 , 3 1 0 : RE 
TURN 
300 ON T GOSUB 350 , 360 , 370 , 380 , 390 , 400 , 4 1 0 , 420 , 430 , 440 : RETURN 
3 1 0  R X=RND < 8 > : H X =RND < 8 > : EX=RND < 8 > : B X=RND < 8 > : LX=RND < 8 >  
320 R=RX + 1 : H=HX + 1 : E=EX + 1 : B=BX + l : L= 1 0 * < L X+ 1 > : RETURN 
330 RX =RND < 5 > : H X =RND < 5 > : LX=RND < B > : I F R X =H X  THEN 330 
340 R=R X +5: H=H X +5 : L= 1 0* < LX + l ) : RETURN 
350 PR I NT F$ CU$ EN$ LE$ 0$ S I $ : I NPUT R : RETURN 
360 PR I NT F$ PM$ EN$ S I $  0$ BA$ RE$ : I NPUT R , H : BOSUB 960 : RETURN 
370 PR I NT F$ PM$ EN$ D I $  0$ RH$ BA$ : I NPUT R , H : GOSUB 960 : RETURN 
380 PR I NT F$ PM$ EN$ LE$ AN$ HE$ 0$ TR$ BA$ : I NPUT R , H i GOSUB 960 : 
RETURN 
390 PR I NT F$ PM$ EN$ LE$ AN$ HE$ 0$ PA$ BA$ : I NPUT R , H : GOSUB 960 : 
RETURN 
400 PR I NT F$ PM$ EN$ LE$ O$ ; " PARALLLEL " ; S I $  " 

4 1 0  PR I NT F$ 
420 PR I NT F$ 
430 PR I NT F$ 
440 PR I NT F$ 

AN$ HE$ 0$ TP$ BA$ : I NPUT R , E , H : GOSUB 960 : RETURN 
CY$ EN$ RA$ 0$ FA$ : I NPUT R : GOSUB 960 : RETURN 
PY$ EN$ AR$ 0$ FA$ : I NPUT B : GOSUB 960 : RETURN 
CO$ EN$ RA$ 0$ FA$ : I NPUT R : GOSUB 960 : RETURN 
SP$ EN$ RA$ : I NPUT R : RETURN 

450 A l =R * R : S 1 =6 * R *R : V 1 =R * R * R : RETURN 
460 PR I NT " WRONG ! -AREA OF FACE=" ; R ; " * " ; R ; " = " ; A i : RETURN 
470 PR I NT " WRONG ! -VOLUME=" ; R ; " * " ; R ; " * " ; R ; " = " ; V l ::: RETURN 
480 PR I NT " WRONG ! -WHOLE SURFACE AREA=6* " ; R ; " * " ; R ; " = " ; S 1 : RETURN 
490 A 1 =R *H : S 1 =2 * R * H+2* R * L+2 *H*L : V 1 =R * H * L : RETURN 
500 PR I NT " WRONG ! - " AR$ 0$ BA$ " = " ; R ; " * " ; H ; " = " ; A 1 ::: RETURN 
5 1 0  PR I NT " WRONG ! -VOLUME=" ; R ; " * " ; H ; " * " ; L ; " = " ; V l : RETURN 
520 PR I NT " WRONG ! - " WHS SAS " = " : PR I NT " 2 * " ; R ; " * " ; H ; " +2 * " ; R ; " * " ; L ; " 
+2 * " ; H ; " * " ; L ; " = " ; S 1 : RETURN 
530 A 1 =R * H /2 : V 1 =R*HI2*L : S I = < < . 5* R > [ 2+ < a 5 * H > [ 2 ) [ a 5 : S 1 =2*A 1 +4*S I *L 
: RETURN 
540 PR I NT " WRONG ! - " ARS OS BAS " = " ; R ; " * " ; H ; " / 2= " ; A 1 a RETURN 
550 PR I NT " WRONG ! -VOLUME= " ; A l ; " * " ; L ; " = " ; V l : RETURN 
560 PR I NT " WRONG ! - " WH$ SA$ " =21le " ; A 1 ; " +4 * " ; S I ; " * " ; L ; " = " ; S 1 : RETURN 
570 PR I NT " WRONG ! - " ARS 0$ BAS " = " ; R ; " * " ; H ; " / 2= " ; A 1 : RETURN 
580 PR I NT " WRONG ! -VOLUME= " ; A l ; " * .. ; L ; " = " ; V l : RETURN 
590 A l =R * H : V l =R * H * L : RETURN 
600 PR I NT " WRONG ! - " ARS 0$ BAS " = " ; R; " * "' ; H ; " = " ; A l : RETURN 
6 1 0  PR I NT " WRONG ! -VOLUME= " ; A 1 ; " * " ; L ; " = " ; V 1 : RETURN 
620 A 1 =H / 2 * < R+E > : V 1 =H I 2 * < R+E > *L : RETURN 
630 PR I NT "  WRONG ! -" AR$ OS BAS " = " ; H ;  " 12 *  < •• ; R ;  " + " ; E; " >  =" J A 1 : RETUR 
N 
640 PR I NT "  WRONG ! -VOLUME= " ; A 1 ; " * " ; L ; " = " ; V 1 : RETURN 
650 A 1 =2217*R*R : S 1 =2*22 1 7 * R *L+2*22/71lCR *R : V 1 =22 1 7 * R * R * L : RETURN 
660 PR I NT "  WRONG ! - " AR$ OS FA$ " =22/7 * " ; R ; " * " ; R ; " = " ; A l:I RETURN 
670 PR I NT "  WRONG � -VOLUME=" ; A 1 ; " * " ; L ; " = " ; V 1 : RETURN 
680 PR I NT "  WRONG ! - " WHS SAS " =21le " ; A 1 ; " +  2* 22 / 7* " ; R ; " * " ; L ; " = " ; S 1  
: RETURN 
690 V 1 =B*L/3 : RETURN 
700 PR I NT " WRONG ! -VOLUME= " ; B ; " JI[ " ; L ; " /3= " ; V l : RETURN 
7 1 0  V 1 =22 1 7 * R * R * L / 3 : RETURN 
720 PR I NT " WRONG ! -VOLUME=22/7Ji( " ; R ; " * " ; R ; " * " ; L ; " / 3= " ; V 1 : RETURN 
730 S 1 =4 *22/ 7 * R * R : V 1 =4$22 / 7 * R * R * R I 3 : RETURN 
740 PR I NT " WRONG ! -VOLUME=4/3* 22 1 7 * " ; R ; "' * " ; R ; " * " ; R ; " = " ; V 1 : RETURN 
750 PR I NT " WRONG ! - " WHS SA$ " =4 *  22/7* •' ; R ; " * " ; R ; " = " ; S 1 : RETURN 
760 GOSUB 1 070 : PR I NT AS CU$ HS S I S ; R ; " LONG " :  

GOSUB 9 1 0 : GOSUB 970 : GOSUB 1 020 : RETURN 
770 GOSUB 1 240 : PR I NT A$ PM$ H$ RES BA$ W I $  S I $  ; R ; AN$ ; H : PR I NT 
" I T " I $ ; L ; T$ : GOSUB 9 1 0 ::: GOSUB 970 : 60SUB 1 020: RETURN 
780 GOSUB 1 390 : PR I NT A$ PM$ H$ RH$ BA$ W I $  D I $  ; R ; AN$ ; H ; " 

< S I DES ARE " ; S I ; " LONG > " 

790 PR I NT " I T  I S " ; L ; " DEEP " : GOSUB 9 1 0 : GOSUB 970 : 00SUB 1 020 : RETURN 
800 GOSUB 1 7 1 0 : PR I NT A$ PM$ HS TRS BA$ ; R ; " BY " ; H ; .. H I GH " AN$ I 
$ ; L ; T$ : GOSUB 9 1 0 : GOSUB 970 : RETURN 
8 1 0  GOSUB 1 560 : PR I NT A$ PM$ H$ PAS BAS ; R ; " BY •• ; H ; " H I GH " : PR I N  
T " I T  " I $ ; L ; T$ : GOSUB 9 1 0 : GOSUB 970 : RETURN 
820 GOSUB 1 840 : PR I NT A$ PM$ H$ TPS BA$ W I $  " PARALLEL " S I $  ; R ; A 
N$ ; E  
830 PR I NT " THEY ARE " ; H ; "  APART a TH I S  PR I SM I S  " ; L ; " DEEP " 
840 GOSUB 9 1 0 : GOSUB 970 : RETURN 
850 GOSUB 2000 : PR I NT A$ CY$ H$ FA$ RAS ; R ; AN$ I S  ; L ; T$ : GOSUB 9 
1 0 : GOSUB 970 : GOSUB 1 020 : RETURN 
860 GOSUB 2 1 BOPR I NT A$ PYS H$ FA$ ARS ; B ; AN$ I S  ; L ; T$ 
870 GOSUB 970 : RETURN 
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880 GOSUB 2070 : PR I NT A$ CO$ H$ FA$ RA$ ; R ; AN$ I $  ; L ;  T$ 

890 GOSUB 970 : RETURN 

900 GOSUB 2 1 30 : PR I NT A$ SP$ H$ RA$ ; R : GOSUB 970 : GOSUB 1 020 : 

RETURN 
9 1 0  I NPUT " WHAT IS AREA OF FACE " ; A 
920 I F  ABS < A 1 -A > < =A 1 / 1 00 THEN 950 
930 ON T GOSUB 460 , 500 , 540 , 570 , 600 , 630 , 660 , 700 , 720 , 740 
940 NW=NW+1 : RETURN 
950 PR I NT " R I GHT ! " : NR=NR+ 1 : RETURN 
960 I NPUT " HOW DEEP " ; L :: RETURN 
970 I NPUT " WHAT IS THE VOLUME " ; V  
980 I F  ABS < V 1 -V > < =V 1 / 1 000 THEN 1 0 1 0  
990 O N  T GOSUB 470 , 5 1 0 , 550 , 580 , 6 1 0 , 640 , 670 , 700 , 720 , 

740 
1 000 NW=NW+ 1 : RETURN 
1 0 1 0  PR I NT " R I GHT ! " : NR=NR+ 1 : RETURN 
1 020 I NPUT " WHAT IS WHOLE SURFACE AREA " ; S  
1 030 I F  ABS < S 1 -S > < =S 1 / 1 000 THEN 1 060 
1 040 ON T GOSUB 480 , 520 , 560 , 580 , 6 1 0 , 640 , 680 , 700 , 720 , 740 
1 050 NW=NW+1 : RETURN 
1 060 PR I NT " R I GHT ! " : NR=NR+ 1 :: RETURN 
1 070 M 1 =2 
1 080 IF R< 1 0  THEN 1 1 00 
1 090 H 1 =9 : R 1 =9 : L=45 : GOTO 1 1 1 0 
1 1 00 H 1 =R : R 1 = R : L=5*R 
1 1 1 0 X 1 = 1 09 
1 1 20 X2=X 1 -2 * M 1 *R 1  
1 1 30 X3=X2 
1 1 40 X4= X 1 
1 1 50 Y 1 =40 
1 1 60 Y2=Y 1 -R 1 * M 1  
1 1 70 SL=O 
1 1 80 SP=SL 
1 1 90 GOSUB 2380 
1 200 PR I NT@ 887 , R  
1 2 1 0  PR I NT@ < 875- . 5 * X 1 + . 5 * X2 > , R  
1 220 PR I NT@ 948 , R 
1 230 RETURN 
1 240 GOSUB 2330 
1 250 H 1 =H : R l =R 
1 260 X 1 = 1 09 
1 270 X2=X 1 -2* M 1 * R 1  
1 280 X 3= X 2  
1 290 X4= X 1  
1 300 Y 1 =40 
1 3 1 0  V2=Y 1 -H 1 * M 1  
1 320 SL=O 
1 330 SP=SL 
1 340 GOSUB 2380 
1 350 PR I NT@ 887 , H 
1 360 PR I NT@ < 875- . 5 * X 1 + . 5 * X2 > , L  
1 370 PR I NT@ 948 , R 
1 380 RETURN 
1 390 GOSUB 2330 
1 400 AN=ATN < D2/ D 1 > 
1 4 1 0  H l =D 1 *S I N < AN >  

1 420 R 1 = < < . 5 1 R ) [ 2+ < . 5* H > [ 2 ) [ . 5  
1 430 X 1 = 1 09 
1 440 X2= X 1 -2 *M 1 * R 1 
1 450 X 3=X 1 -2*M 1 *D 1 1COS < AN >  
1 460 X4=X3+2 * M 1 * R 1  
1 470 Y 1 =40 
1 480 Y2=Y 1 -H 1 1 M 1  
1 490 SL= < X2-X 3 ) / ( Y 1 -Y2 ) 
1 500 SP=SL 
1 5 1 0  GOSUB 2380 
1 520 FOR X=O TO < X 1 - X 3 > : Y= < Y 1 -Y2 ) / ( X 1 - X 3 > * X : SET < X 1 -X , Y 1 -Y > : NE X T  
X 
1 530 FOR X=O TO < X4-X 2 > : V= < Y 1 -Y2 > 1 < X 4- X 2 > * X : SET < X 2+X , Y 1 -Y > c NE X T  
X 
1 540 PR I NT@930 , " D I AGONALS ARE " ; R ; " AND " ; H  
1 550 RETURN 
1 560 GOSUB 2330 
1 570 H 1 =H ::: R 1 =R 
1 580 X 1 = 1 09 
1 590 X2= X 1 -2 *M 1 * R 1  
1 600 V 1 =40 
1 6 1 0  Y2=Y 1 -H 1 *M 1  
1 620 SL= 1 
1 630 SP=SL 
1 640 X 3= X 2- < V 1 -Y2 > 
1 650 X4=X3+ < X 1 -X 2 >  
1 660 GOSUB 2380 
1 670 PR I NT@ 887 , H 
1 680 PR I NT@ < 875- . 5* X 1 + . 5 * X2 > , L  
1 690 PR I NT@ 948 , R 
1 700 RETURN 
1 7 1 0  GOSUB 2330 
1 720 H 1 =H : R 1 =R 
1 730 X 1 = 1 09 
1 740 X2=X 1 -2 1 M 1 *R 1  
1 750 Y 1 =40: Y2=40-M 1 *H 1  
1 760 S3=RND < 2 >  
1 770 I F  S3= 1 THEN 1 790 
1 780 X3=X2-Y 1 +Y2 : 6L= 1 : SP= < X 1 - X 3 ) / ( Y 1 -Y2> : X4= X 3 : GOTO 1 800 
.1 790 X 3= X 2+Y 1 -Y2 : X 4= X 3 :  SL=- 1 : SP= < X 1 - X 3 >  I < Y 1 -Y2 > 
1 800 GOSUB 2380 
1 8 1 0  PR I NT@ < 875- . 5 * X 1 + . 5 * X 2 > , L  
1 820 PR I NT@ 887 , H : PR I NT@ 948 , R 
1 830 RETURN 
1 840 I F  R >E THEN 1 860 
1 850 D 1 =E : D2=R : GOTO 1 870 
1 860 D 1 =R : D2=E 
1 870 I FH >D 1  THEN M 1 =20/ H  ELSE M 1 =20/ D 1  
1 880 X 1 = 1 03 : X 2= X 1 -2 *M 1 * D 1  
1 890 Y 1 =40: V2=Y 1 -M 1 * H  
1 900 S3=RND < 2 >  
1 9 1 0  I F  83= 1 THEN 1 930 
1 920 X 3=X2-Y 1 +Y2 : SL== 1 : X4= X3+2 * M 1 *D2 : SP= < X 1 -X 4 .) / ( Y 1 -Y2 ) : GOTO 1 940 
1 930 X3=X2+Y 1 -Y2 : SL=- 1 : X 4= X3+2 * M 1 * D2 : SP= < X 1 -X 4 > 1 < Y 1 -Y2 > 
1 940 GOSUB 2380 
1 950 ON ERROR GOTO 1 970 
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1 960 PR I NT� < 878-63* < I NT < < V 1 -Y4 > / 3 ) +3 ) - . 5* < X 1 - X6+4 > > , D2 
1 970 PR I NT� < 873- . 5 * X 1 + . 5 * X 2 > , L  
1 980 PRI NT�885 , H : PRI NT� 946 , D 1  
1 990 RETURN 
2000 I NPUT " PRESS � NEW L I NE � " ; Z : CLS 
20 1 0  V 1 =34 : GOSUB 23 1 0 : GOSUB 2320 
2020 V 1 =20 : GOSUB 2320 
2030 X=68 : FOR V=20 TO 34 : SET < X , V > : NE X T  V 
2040 X = 1 1 6 : FOR V=20 TO 34 : SET < X , V > : NE X T  V 
2050 X=92 : FOR V=34 TO 40 STEP 2 : SET < X , Y > : NE X T  V 
2060 PR I NT� 505 , L : PR I NT@ 94 1 , R : RETURN 
2070 I NPUT " PRESS ' NEW L I NE ' " ; Z : CLS 
2080 V 1 =34 : GOSUB 23 1 0 : GOSUB 2320 
2090 FOR X=O TO 24 : V=- X : SET < X+68 , V+34 > : NEXT X 
2 1 00 FOR X=O TO 24 : V= X :  SET < X +92 , V+ 1 0 > : NE X T  X 
2 1 1 0  X=92 : FOR Y=34 TO 40 STEP 2 : SET < X , V > : NE X T  V 
2 1 20 PRI NT�365 , L : PR I NT�94 1 , R : RETURN 
2 1 30 I NPUT " PRESS ' NEW L I NE '  •• ; Z :  CLS 
2 1 40 FOR X=-24 TO 24 : Y= . 5* < 24 [ 2-X [ 2 ) [ . 3 : SET < X+92 , Y+2B > : NE X T  X 
2 1 50 FOR X=-24 TO 24 : Y=- . 5* < 24 [ 2- X [ 2 ) [ . 5: SET < X +92 , V+28 > : NE X T  X 
2 1 60 X=92 : FOR V=28 TO 40 STEP 2 : SET < X , Y > : NE X T  V 
2 1 70 PR I NT� 94 1 , R : RETURN 
2 1 80 I NPUT" PRESS ' NEW L I NE ' " ; Z : CLS 
2 1 90 V=40 : FOR X=BO TO 1 04 : SET < X , V > : NE X T  X 
2200 FOR X=O TO 1 2 : V=- . 5$ X : SET < X + 1 04 , V+40 > : NE X T  X 
22 1 0  FOR X = 1 2  TO 0 STEP - 1 : V= . 5 $ X : SET < X + 1 04 , Y+28) : NE X T  X 
2220 V=28 : FOR X = 1 04 TO 80 STEP - l : SET < X , V > : NE X T  X 
2230 FOR X = 1 2  TO 0 STEP - 1 : V=- . 5$ X : SET < X+�8 , V+34 > : NE X T  X 
2240 FOR X=O TO 1 2 : V= . 5 $ X : SET < X +68 , V+34 > : NEXT X 
2250 FOR X=O TO 24 : Y=-X : SET < X +68 , V+34 > : NE X T  X 
2260 FOR X=O TO 24 : V= X : SET < X+92 , V+ 1 0 > : NE X T  X 
2270 FOR X=O TO 1 2 : V=- 1 8 / 1 2 * X : SET < X+80 , V+28 > : NE X T  X 
2280 FOR X=O TO 1 2 : V= 1 8/ 1 2* X : SET < X +92 , V+ 1 0 > : NEXT X 
2290 PR I NT� 896 , " AREA OF BASE= " ; B ; " HE I GHT= " ; L  
2300 RETURN 
23 1 0  FOR X=-24 TO 24 : Y= . 25$ ( 24 [ 2-X [ 2 ) [ . 5 : SET < X +92 , Y+V 1 > : NE X T  X :  

RETURN 
2320 FOR X=-24 TO 24 : V=- . 25* < 24 [ 2- X [ 2 ) [ . 5 : SET < X+92 , V+V 1 ) a NE X T  X :  

RETURN 
. 

2330 I F  R >H THEN 2350 
2340 D 1 =H : D2=R : GOTO 2360 
2350 D 1 =R : D2=H 
2360 M 1 =20 / D 1  
2370 RETURN 
2380 I NPUT " PRESS ' NEW L I NE ' 11 ; Z : CLS 
2390 V=Y 1 : FOR X = X 1 TO X2 STEP - 1 : SET < X , V > : NE X T  X 
2400 FOR V= V 1  TO V2 STEP - 1 : X = X 2+SL* < Y-V 1 > : SET < X , Y > : NE X T  V 
24 1 0  I F  X3=X4 THEN 2430 
2420 Y=V2 : FOR X = X 3  TO X 4 : SET < X , Y > : NE X T  X 
2430 FOR Y=Y2 TO Y l : X= X 4+SP $ < Y-Y2 > : SET < X , Y > : NE X T  Y 
2440 I F  L >70 THEN L X =35 ELSE L X =L / 2  
2450 X5=X2-LX : X 6=X3-L X : X7= X4-L X 
2460 Y3=Y 1 -LX / 5 : Y4=Y3-Y1 +Y2 
2470 FOR Y=Y3 TO Y4 STEP - 1 : X =X5+SL * < Y-Y3 > : SET < X , Y > : NE X T  Y 
2480 I F  X 6=X7 THEN 2500 

2490 Y=Y4 : FOR X=X6 TO X 7 : SET < X , Y > : NE X T  X 
2500 FOR X=X2 TO X5 STEP-5 : Y=Y 1 + ( X- X2 ) / 5 : SET < X , Y > : NE X T  X 
25 1 0  FOR X=X3 TO X6 STEP-5 : Y=Y2+ ( X- X 3 ) /5 : SET < X , Y > : NE X T  X 
2520 I F  X6=X7 THEN 2540 
2530 FOR X=X4 TO X7 STEP-5 : Y=Y2+ < X- X4 ) /5 : SET < X , Y > : NE X T  X 
2540 RETURN 
2550 FOR Z = l  TO 1 00 : NE X T  Z : RETURN 

10 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
SUPER-HANGMAN : < C >  AUG . 1 98 1  MART I N  DOWNEY 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

2 0  CLS : OUT254 , 255 
30 FOR I =OT0 1 5 : FORJ=OT09 : PR I NT� ( I $64+2+J *6 > , " SUPER " ; : NE X TJ , I 
40 PR I NT�468 , STR I NG$ ( 24 , " " > ; : PR I NT�660 , STR I NG$ ( 24 , " " > ; 
50 PR I NT�532 , " H A N G M A N  " ; : CLEAR2500 : Z Z= 1 
60 PR I NT�596 , " < S I GHT & SOUND > " ;  

70 PR I NT;&)846 , " < C > AUG . 1 98 1  ::: MART I N  DOWNEY 
80 DEF I NTA-Y : D I M6$ ( 40 ) , D$ ( 1 9 ) , D ( 27 ) 
90 RANDO M : RESTORE: GOSUB350 : CLS : GOSUB770 
1 00 L=O : I I =4 : GOSUB780 : GOSUB2 1 00 : I F Z Z=OTHEN290 
1 1 0 LZ=4 : J Z = 1 3 : K Z= 1 0 : T$=T$ < 1 > : I Z= 1  
1 20 PR I NT�20 , " WELCOME TO SUPER-HANGMAN " ; : 

.. .  ' 

PR I NT@76 , " PRESS < I >  FOR I NSTRUCT I ONS OR < B >  TO BEG I N " ; 
1 30 GOSUB 1 760 : I $= I NKEY$ ::: I Z= I Z+ 1 : I F I $= " B '. THEN290 

ELSE I F I Z < B 1 THEN 1 30 
1 40 GOSUB 1 830 : GOSUB 1 840 : KK= 1 : LL=30: 60SUB2070 9 KK=4 : 60SUB2070 
1 50 PR I NT� 1 2 , " I  AM A MEAN , UGLY , SELF I SH ,  ROTTEN BAND I T . " 
1 60 J Z= 1 7 : LZ=50 : K Z= 1 5 : T$=T$ ( 4 )  
1 70 FOR I Z = 1  T03 1 : GOSUB 1 760 : NEX T  I Z :  PR I NT�87 , " < NOBODY � S PERFECT ) " ;  
1 80 FORL=1 T0900 : NEXTL 
1 90 PR I NT� 1 2 , " BUT I AM GO I NG TO BE GENEROUS FOR A CHANGE " 
200 KK=7 : GOSUB2070 : KK= 1 : GOSUB2070: KK=4 : GOSUB2070 
2 1 0  PRI NT�70 , " AND G I VE YOU A CHANCE TO SAVE YOURSELF FROM HANG I N  
G . " : FORL= 1 T060 : H=6 1 -L :: GOSUB 1 800 
220 NEXTL : PR I NT�6 , " I  W I LL TH I NK OF A WORD AND YOU 11UST GUESS WHA 
T I T I S . " 
230 PR I NT�70 , " YOU MAY GUESS ONE LETTER AT A T I ME OR THE WHOLE WO 
RD . " ;  
240 FORL= 1 T0 1 1 0 : GOSUB 1 700 : NE XTL: GOSUB2 1 00 : I I = 4 : GOSUB780 
250 PR I NT� 1 0 , " I F YOU MAKE S I X WRONG GUESSES YOU W I LL LOSE . " 
260 GOSUB 1 830 ::: 60SUB 1 840 
270 FORL=1 T0750 : NEXTL : PR I NT�87 , " G  0 0 D L U C K " ;  
280 FORH=40T0 1 0STEP- 1 0 : L=70: GOSUB 1 800 : NEXTH : 

FORL=1 T0500 : NE XTL 
290 GOSUB2 1 00 : PR I NT�2 1 , " JUN I OR OR SEN I OR LEVEL? " 
300 PR I NT�84 , " PRESS < J >  OR < S >  TO START " ;  
3 1 0  L= 1 
320 LV$= I NKEY$ : I FLV$= " J " ORLV$= " S " THEN340 
330 GOSUB 1 700: L=L+ 1 : I FL >300THEN 1 00ELSE320 
340 GOSUB2 1 00 : GOSUB2 1 20 ::: GOSUB790 : GOT0830 
350 FORJ = 1 T07 
360 FOR I = 1 T09 : READX : A$ < J > =A$ ( J ) +CHR$ < X+ 1 28 )  NEX T I  
370 FOR I = 1 T07 : READX : B$ < J > =B$ ( J ) +CHR$ ( X + 1 28 )  NEX T I  
380 FOR I = 1 T06: READX : C$ ( J ) =C$ ( J ) +CHR$ ( X+ 1 28 >  NEX T I  
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390 NE X TJ 
400 DATA 48 , 60 , 60 , 63 , 63 , 63 , 60 , 60 , 52 ,  8 , 62 , 2 , 0 , 1 1 , 63 , 5 ,  

3 , 36, 0 , 40 , 1 , 0  
4 1 0  DATA 0 , 60 , 52 , 62 , 63 , 63 , 6 1 , 56 , 60 ,  0 , 2 , 60 , 1 , 2 , 47 , 5 , 

2 , 36 , 1 , 32 , 6 , 0 
420 DATA 0 , 52 , 48 , 62 , 6 1 , 63 , 6 1 , 48 , 56 ,  0 , 32 , 7 , 60 , 1 , 1 1 , 1 6 ,  

2 , 38 , 0 , 1 , 24 , 1 
430 DATA 8 , 48, 48 , 62 , 6 1 , 63 , 52 , 48, 24 , 0 , 26 , 2 , 60 , 22 , 1 0 , 1 6 ,  

9 , 1 8 , 1 , 3 , 24 , 1 
440 DATA 0 , 52 , 48 , 62 , 63 , 62 , 6 1 , 48 , 56 ,  0 , 32 , 7 , 2 , 60 , 1 1 , 1 6 ,  

2 , 36 , 2 , 0 , 25 , 1 

450 DATA 0 , 60 , 52 , 62 , 63 , 63 , 52 , 60 , 20 ,  0 , 47 , 7 , 0 , 4 1 , 22 , 0 ,  

2 , 36 , 0 , 33 , 6 , 0 
460 DATA 56, 60 , 60 , 63 , 63 , 63 , 60 , 60 , 52 ,  0 , 47 , 3 1 , 1 , 2 , 42 , 28 ,  

0 , 4 1 , 0 , 32 , 6 , 1 
470 FORJ=OT03 
480 FOR I = 1 T09 : READX : DS < J > =DS < J > +CHRS < X+ 1 28 > : NE X T I , J  
490 FORJ=4T0 1 1 : K= 1 3 : I FJ=5THENK= 1 6  
500 FOR I = 1 TOK : READX : D$ < J > =D$ ( J ) +CHRS < X+ 1 28 > : NE X T I , J  
5 1 0  FOR I =OT027 : READX : D < I > =X+ 1 28 : NEX T I  
520 DATA 0 , 56 , 63 , 59 , 60 , 54 , 63 , 60 , 1 6 ,  2 , 1 9 , 3 1 , 27 , 27 , 27 , 59 , 0 , 0  
530 DATA 0 , 1 0 , 63 , 3 1 , 1 5 , 47 , 63 , 0 , 0 ,  48 , 48 , 63 , 4 , 0 , 8 , 63 , 48 , 48 

540 DATA 32 , 48 , 60 , 1 4 , 63 , 47 , 60 , 63 , 47 , 3 1 , 44 , 52 , 48 
550 DATA 2 , 1 5 , 60 , 1 6 , 29 , 25 , 25 , 25 , 59 , 0 , 0 , 0 , 3 , 1 1 , 28 , 1 6  
560 DATA 0 , 0 , 56 , 28 , 63 , 47 , 60 , 63 , 47 , 1 3 , 60 , 1 6 , 0 
570 DATA 0 , 0 , 2 , 1 9 , 3 1 , 27 , 25 , 27 , 63 , 3 , 3 , 0 , 0 

580 DATA 48 , 56 , 1 2 , 1 5 , 63 , 47 , 60 , 63 , 47 , 1 5 , 1 5 , 44 , 52 
590 DATA 0 , 3 , 1 3 , 1 6 , 29 , 25 , 25 , 25 , 59 , 0 , 0 , 1 4 , 1 

600 DATA 56 , 28 , 1 5 , 1 5 , 63 , 47 , 60 , 63 , 47 , 1 5 , 47 , 52 , 0 

6 1 0  DATA 2 , 3 , 20 , 0 , 29 , 25 , 25 , 25 , 59 , 0 , 56 , 7 , 0 

620 DATA 60 , 3 1 , 1 5 , 0 , 2 , 9 , 0 , 32 , 63 , 1 5 , 0 , 1 1 , 37 , 0 

630 DATA 0 , 32 , 63 , 1 2 , 44 , 30 , 5 ,  0 , 32 , 63 , 3 , 6 1 , 1 4 , 5 
640 T$ ( 0 ) = " KKKZKKKZKKHZGZFZKKK Z KKHZFFGZ I ZKZKKKZKKKZKKHZGZFZHFDZZ 
EFGH ZFFHZKKMZMMMZMMMZLZKZMMMZMMMZ MMK Z I Z H Z ZKZJ ZHZ ZOZNZMZ Z Z Z ZDDHZDD 
I ZDDFZ Z Z Z Z "  
650 T$ ( 1 ) = " ABACDCEFEHZ ZJ I HGFEDCBDZ ZBCBDEDFGFHZ ZABA4>ABCDEZ Z Z ZDDDG 
GGEEEFZ DDDGGGEEEF ZDDDCDEFGHZ Z Z Z Z Z Z Z "  
660 T$ < 2 > = " LLJ HJLMZGH Z Z MMK I KMLZGH Z ZLLJHJLMZGH Z Z MMK I KML Z HE Z ZGZ ZGZ 
Z GG I GE Z H Z Z H Z Z HHJHEZ I Z Z I Z Z I I KKH I JJ I HGFEZA@Z Z Z Z Z Z Z Z " 
670 T$ ( 3 ) = " I H I F Z F ZF I Z HZD ZEDZ I FFFFF I H I DZ ED Z Z I F Z FFF Z I Z DDEDZ I HZF Z Z Z  
I D ZED Z I H ZF5 Z Z EZE5F5Z Z Z Z Z Z Z "  
680 T$ ( 4 ) = " FFEDFFGZ FFEDFZGZFFEDCDEFG I HGF Z F Z " 
690 WW$= " WOOW-WOW-WOW " : WW$=WW$+WW$+WW$+WW$+WW$ 
700 AR$=STR I NG$ ( 32 , 32 > + " < ---< < < " +STR I NG$ ( 32 , 32 >  
7 1 0  FOR I =OT05 : FORJ = 1 T04 : READX : S$ < I > =S$ < I > +CHR$ ( 1 28+ X > : NE X TJ , I 
720 FOR I =OT09 : READX , Y : Z = X +256 * Y : I F Z >32768THENZ = Z-65536 
730 M% < I > = Z : NE X T I : RETURN 
740 DATA 24 , 1 , 2 , 36 ,  2 , 36 , 24 , 1 ,  32 , 6 , 9 , 1 6 ,  2 , 36 , 24 , 1 
750 DATA 0 , 26 , 37 , 0 ,  0 , 37 , 26 , 0 
760 DATA0 , 205 , 1 27 , 1 0 , 62 , 6 , 2 1 1 , 255 , 69 , 1 6 , 254 , 6 1 , 254 , 5 , 40 , 246 , 37 , 2  
00 , 24 , 240 
770 FOR I =OT03 ::: PR I NT@405+ I *64 , II " ; D$ ( 1 ) ; II " ;  : NE X T I  

: RETURN 
780 PR I NT@2 1 8 , A$ < I I > ; : PR I NT@283 , BS < I I > ; : PR I NT@348 , C$ ( I I > ; 

: RETURN 

790 FOR X =30J098 : SET < X , 39 > : SET < X , 46 > : NE X T X  
800 FORY=40T045 ::: SET < 30 , Y > : SET < 3 1 , Y > : SET < 97 , Y > : SET < 98 , Y > : NEXTY 
8 1 0  PR I NT:&>926-LEN ( W$ > , "  " ; ::: FORK= 1 T02*LEN < W$ > : PR I NTG$ < K > ; : NE X TK 
820 RETURN 
830 I $= I NKEY$ 
840 PR I NT:&> 1 5 , " PRESS A LETTER KEY FOR YOUR GUESS" 
850 PR I NT:&l79 , " PRESS THE @ KEY TO GUESS THE WORD " 
860 PR I NT:&>298 , STR I NG$ < 2 1 , 32 > ; ::: I $= I NKEY$ : GOSUB 1 700 

: FOR I = 1 T0 1 0 : NE X T I  
870 F2=F2+ 1 : I FF2= 1 0THENF2=0: GOSUB2 1 00 : FOR I = 1 T0 1 9 : NEXT I 
880 I F I $= " " THEN I FF2=0THEN840ELSE860 
890 X =ASC ( l $ ) : I F < X< 64 > 0R < X >90 ) THEN860 
900 F=- 1 : GOSUB 1 700 : I F X =64THEN 1 0 1 0  
9 1 0  PR I NT:&>298 , I $ ; : FOR I I = I I TORND < 5 > STEP- 1 : GOSUB780 
920 FORJ = 1 T020 : NE X TJ , I I : KK=7 : LL=20 : GOSUB2070 : GOSUB 1 830 
930 FOR I = 1 TOLEN < G$ > : I FM I D$ ( 6$ , I , 1 > = I $THEN1 000ELSENEX T I  
940 FOR I = 1 T02*LEN < W$ > : I FG$ < I > = I $THEN 1 200ELSENEX T I  
950 G=O : FOR I = 1 TOLEN < W$ ) : I FM I D$ ( W$ , I , 1 > = I $THENG$ ( 2 * I > = I $ : 6= 1  
960 NEX T I : I FG=OTHEN 1 1 40 
970 GOSUB 1 960 : GOSUB8 1 0 : FORK= 1 T080 : NE X TK : GOSUB2050 : GOSUB 1 840 
980 6=0 : FOR I = 1 T02*LEN < W$ ) : I FG$ < I > =CHR$ ( 95 > 6= 1 
990 NE X T I : I FG=OTHEN1 300ELSE860 
1 000 M$= " YOU � VE ALREADY TR I ED THAT LETTER ! " : GOT0 1 2 1 0  
1 0 1 0  GOSUB2 1 00 

: PR I NT:ml78 , " TYPE I N  YOUR WORD GUESS THEN PRESS < ENTER > " ; 
1 020 I K$= " " : PR I NT:&l298 , CHR$ ( 95 > ; 
1 030 I $= I NKEY$ : GOSUB 1 700 : I F < I $= " " >  OR < <  I K$= " " > AND < l $=CHR$ ( 8 ) > > 

THEN 1 030 
1 040 I FASC ( l $ ) =8THENI K$=LEFT$ ( l K$ , LEN < I K$ > - 1 > : I $= " " 
1 050 I F I $=CHR$ ( 1 3 > THEN 1 080 
1 060 I K$= I K$+ I $ ::: PR I NT:&l298 , I K$ ; CHR$ ( 95 > ; "  ., ;  
1 070 I FLEN < I K$ > < 20THEN 1 030 
1 080 F=- 1 : GOSUB 1 700 : KK=7 : LL=20: GOSUB2070 : GOSUB 1 830 : I = 1  
1 090 I FM I D$ ( I K$ , I , 1 > < > " " THEN 1 1 1 0 
1 1 00 I K$=LEFT$ < I K$ , I - 1 > +R I GHT$ < I K$ , LEN < I K$ > - I > : I = I - 1  
1 1 1 0  I = I + 1 : I F I < =LEN < I KS > THEN 1 090 
1 1 20 WG$= I K$+STR I N6$ ( 20-LEN < I K$ ) , 32 > : PR I NT�298 , WG$ ; 
1 1 30 I F I K$=W$THEN 1 290ELSEG 1 $=6 1 $+ I K$+ " " : GOT0 1 1 50 
1 1 40 6$=G$+ l $+ 11 II 

1 1 50 XG=XG+ 1 : I F XG=6THEN 1 690 
1 1 60 GOSUB 1 860 : FOR I = 1 T050 : 0UT255 , 6 : FORJ = 1 TO < SSN < I -20 > + 1 ) * 1 · 5 : 

NEX T : OUT255 , 5 : NE X T : ONX GGOSUB 1 530 , 1 540 , 1 560 , 1 570 , 1 600 
1 1 70 PR I NT:&>640 , G$ ; : PR I NT:&>704 , 6 1 $ ; : I F X G=5THEN 1 1 90 
1 1 80 GOSUB2050 : FORJ = 1 TORND < 40 > : NE X TJ : GOSUB 1 840 : 60T0860 
1 1 90 M$= " LAST CHANCE COM I NG UP ! ! " : GOT0 1 2 1 0  
1 200 M$= " YOU ' VE ALREADY GOT THAT LETTER ! "  
1 2 1 0  KK=4 : LL=30 : GOSUB2070 : GOSUB2 1 00 
1 220 FORK= 1 T05 : PR I NT�8 1 , M$ ; : L=K* 1 0 : H=K* 1 0 : 60SUB 1 800 
1 230 FORL= 1 TOK * 30 : NEXTL : GOSUB2 1 00 
1 240 FORL= 1 TOK * 1 0 : NEXTL , K 
1 250 I FPO I NT < 54 , 23 > =0THENGOSUB2050 
1 260 GOSUB 1 840 : GOT0860 
1 270 FORK=2TOLEN < WS > *2STEP2 : G$ < K > =M I D$ ( WS , K/2 , 1 > : NEX TK 
1 280 GOSUB8 1 0 : RETURN 
1 290 GOSUB2050 : 60SUB 1 840 
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1 300 M$= " YOU � VE GOT I T  � ! " : W= 1 : 60SUB 1 270 
1 3 1 0  KK=4 : LL=50 : 60SUB2070 
1 320 FORK= 1 T04 : BOSUB2 1 00 : FORL= 1 TOK* 1 0 : NEXTL 
1 330 PR I NT�88 , M$ ; : FORL= 1 TOK * 5 : H=30 : BOSUB 1 800 : NEXTL , K  
1 340 PR I NT�298 , STR I NB$ ( 2 1 , 32 > ; : I FW= 1 THEN 1 460 
1 350 BOSUB2 1 00 :: PR I NTG>84 , " THE MYSTERY WORD WAS : " ; W$ ;  
1 360 FORK= 1 T0999 : NE X TK : BOSUB 1 270 
1 370 FORK= 1 T03: BOSUB2 1 00 : FORL= 1 T030 : NE XTL 
1 380 FORM= 1 T03 : BOSUB2 1 00 : FORL= 1 T03 : NEXTL 
1 390 PR I NT�8 , " H  A N  B M A N " ; : FORL= 1 T04 : NEX TL , M , K  
1 400 FORK=1T030 : NE XTK : BOSUB 1 890 : BOSUB 1 620 
1 4 1 0  GOSUB2050 : 60SUB 1 840: KK=4 : LL=20: 60SUB2070 
1 420 PR I NT�83 11 " DO YOU WANT ANOTHER GAME ? " : I $= l NKEY$ 
1 430 L Z= 1 2 : J Z =30 : KZ= 1 5 : T$=T$ ( 3-W > : I Z=O 
1 440 I Z= I Z+ 1 : GOSUB 1 760 : I F I Z=LEN < T$ > - 1 THEN I Z=O 
1 450 I $= I NKEY$ : I F  I $= II .. THEN1 440ELSE I F  I $= II N '' THENCLS : ENDELSE 

GOSUB2 1 00 : PR I NTG>23 , " NEW GAME COM I NG UP " : CLEAR2500 : GOT080 
1 460 PR I NT�298 , " " ;  
1 470 L Z =20 : J Z=8 : K Z= 1 0 : T$=T$ < O > : I Z= 1  
1 480 FORK=3T08 : I FRND < 2 > = 1 THEN 1 520 
1 490 P=K *64+33 : I FK< 7THENP=P+ 1 : I FK=30RK=6THENP=P+ 1 
1 500 FOR I = 1 T033+RND < 5 > : GOSUB 1 760 : I Z= I Z + 1 : I F I Z=LEN ( T$ > THEN I Z=1 
1 5 1 0  PR I NT�P , M I D$ < AR$ , I , 28 > ; : PR I NT�630 , M I D$ ( WW$ , I , 8 > ; : NEXT 
1 520 NE X TK : PR I NTG>630 , II " ;  : GOT01 420 
1 530 FORK= 1 0T040 : SET < K , 29 > : NEX TK : RETURN 
1 540 FORK=26T028 : SET < 1 0 , K > : SET < 23 , K > : NE XTK 
1 550 FORK= 1 0T023 : SET < K , 25 > : NEXTK: RETURN 
1 560 FORK=29T09STEP- 1 : SET < 40 , K > : SET < 39 , K > : NE XTK : RETURN 
1 570 FORK=38T0 1 5STEP- 1 : SET < K , 9 > : NE XTK 
1 580 FORK=34T039 : SET < K , K /2-7 > : NEXTK 
1 590 RETURN 
1 600 FORK= 1 0T0 1 4 : SET < 1 5 , K > : I FK > 1 2SET < 1 6 , K )  
1 6 1 0  NEX TK : PR I NTG>326 , S$ C O > ; : PR I NTG>390 , S$ ( 1 ) ; : RETURN 
1 620 RESET < 20 , 25 > : RESET < 1 9 , 25 > : RESET < 1 8 , 25 > : SET < 20 , 26 > 

: SET < 1 9 , 26 ) : SET < 1 8 , 26 > : GOSUB1 680 
1 630 RESET < 1 7 , 25 > : RESET < 1 6 , 25 > : RESET < 20 , 26 > : RESET < 1 9 , 26 )  

: RESET < 1 8 , 26 > : SET < 1 6 , 26 ) : SET < 1 7 , 26 > : SET < 1 8 , 27 > : SET < 1 9 , 27 )  
: GOSUB 1 680 

1 640 RESET ( 15 , 25 > : RESET < 1 4 , 25 > : RESET < 1 6 , 26 > : RESET < 1 7 , 26 )  
: RESET < 1 8 , 27 > : RESET < 1 9 , 27 > : SET < 1 4 , 26 ) : SET < 1 5 , 26 )  
: SET < 1 6 , 27 > : SET ( 1 7 , 28 > : GOSUB 1 680 

1 650 RESET < 1 5 , 26 > : RESET ( 1 6 , 27 > : RESET < 1 7 , 28 > : SET < 1 4 , 27 >  
: SET < 1 4 , 28 > : BOSUB 1 680 

1 660 FORK=OT04STEP2 : RESET < 1 6 , 1 2+K/ 2 ) : PR I NTG>326 , S$ < K > ; 
1 670 PR I NT�390 , S$ ( K+ 1 > ; : FORL= 1 T040 : NE X TL , K : RETURN 
1 680 FORL= 1 T020 : NEXTL : RETURN 
1 690 M$= " YOU LOST ! ! " : W=O : GOT0 1 3 1 0  
1 700 F=F+ 1 : I FF= 1 4THENF=- 1 : PR I NT�609 , CHR$ ( 1 40 > ; CHR$ ( 1 40 > ; 
1 7 1 0  I FF=OTHENPR I NT�609 , CHR$ ( 1 76 > ; CHR$ ( 1 76 > ; 
1 720 RD=RND < 1 0 > : I FRD= 1 THEN I I = I I - 1 : I F I I < 1 THEN I I =2 
1 730 I FRD=2THEN I I = I I + 1 : I F I I >7THEN I I =6 
1 740 I FRD< 3THENGOSUB780 
1 750 RETURN 
1 760 H= < ASC < M I D$ ( T$ , I Z , 1 > > -64 > * K Z + 1  
1 770 L=L Z : M=ASC < M I D$ ( T$ , I Z+ 1 , 1 ) ) -47 : I F�< 1 1 THENL=L Z *M *2 : I Z= I Z+ 1  

1 780 I FH >255THENFORZ Z = 1 TOJ Z : NE X T : ELSEBOSUB 1 800 
1 790 RETURN 
1 800 ZH=H+256 * L : I FZH >32768THENZH= ZH-65536 
1 8 1 0  ZV=VARPTR < M% < 0 > > + 1 : V 1 = I NT < ZV/256 > : V=ZV-V 1 *256 
1 820 POKE 1 6526 , V : POKE 1 6527 , V 1 : X=USR < ZH > : RETURN 
1 830 LL=5 : K=6 : GOSUB2030 : K=8 : GOSUB2030 : K=4 : GOSUB2030 a RETURN 
1 840 LL=30 : K=4 : GOSUB2030 : K=B : BOSUB2030 � K=6: GOSUB2030 
1 850 BOSUB770 : RETURN 
1 860 FOR I I =7T04STEP- 1 : GOSUB780 : FORL= 1 T030 : NE XTL , I I  
1 870 I = 1 : FORK= 1 TOB : I I = I I + I : I F I I < >4THEN I =- I  
1 880 GOSUB780 : FORL=1 T030 : NEXTL , K  • 

1 890 KK= 1 : LL= 1 0 : BOSUB2070 
1 900 GOSUB2050 : FOR I = 1 T04 
1 9 1 0  KK= 1 4 : GOSUB 1 930 : FORL= 1 T020 : NEXTL : KK=2 1 : BOSUB 1 930 
1 920 FORL= 1 T020 : NE XTL , I : RETURN 
1 930 FORK=OT02 : POKE 1 5768+K , D < KK+K > : NE X TK 
1 940 FORK=OT03 : POKE 1 5832+K , D < KK+K+3 > : NE X TK 
1 950 RETURN 
1 960 KK=4 : LL=RND < 80 ) : 60SUB2070 
1 970 GOSUB2050 : KK=7 : BOSUB 1 930 : L=3 : H= 1 00 : 60SUB 1 800 : 

FOR X=53T067 : Y=X-29 
1 980 I FPO I NT < X , Y > RESET < X , Y > : SET < X , Y > : NE X T  
1 990 SET < X , Y > : RESET < X , Y > : NEXT 
2000 PR I NTG>865, " * " ; : L=5 : H= 1 0 : 60SUB 1 800 :: L=50 : H=20 : GOSUB 1 800: 

PR I NT�865 , CHR$ ( 1 3 1 > ; : RETURN 
20 1 0  PR I NT�405 , " " ; : PR I NT�4 1 8 , " 
2020 PR I NT�4B2 , " " ; : RETURN 

" ; li PR I NTG>469 , " .. . ' 

2030 GOSUB20 1 0 : PR I NT�40B , D$ ( K > ; : PR I NTG>472 , D$ < K+1 > ; : FORL= 1 TOLL 
2040 NEXTL: RETURN 
2050 LL=50 : K= 1 0 : GOSUB2030 : KK=O : GOSUB 1 930 : FORL= 1 T030 
2060 NE X TL : RETURN 
2070 I K= 1 : I FKK< I I THEN I K=- 1 
2080 I F I I < 1 THEN I I = 1 ELSE I Fl i >7THEN I I =7 
2090 FOR I I = I I TOKKSTEP I K : GOSUB780 : FORJ = 1 TOLL : NEX TJ , I I : RETURN 
2 1 00 PR I NT�O , STR I NG$ ( 63 , 32 > : PR I NTG>64 , STR I NG$ ( 63 , 32 >  
2 1 1 0  L=30 : H=20 : GOSUB 1 800: H=40 : GOSUB 1 800: RETURN 
2 1 20 X =RND < 1 50 ) : I FLV$= " S " THENX=RND < 4 1 8 )  
2 1 30 FOR I = 1 TOX : READW$ : NE X T I  
2 1 40 FOR I = 1  T02 *LEN ( W$ )  STEP2: 6 $  < I ) = " II : 6 $  < I + l > =CHR$ ( 9 5 ) : NEXT I 
2 1 50 RETURN 
2 1 60 DATAAEROPLANE , CAR , TRUCK , HORSE , CAT , DOB , B I CYCLE , HOUSE , HOL I DAY 
, SCHOOL , ROAD , DOCTOR , TEACHER , NURSE , ROOM , CLASS , PENC I L , PAPER , BABY , FA 
THER , MOTHER , S I STER , BROTHER , FR I END , RUBBER , ROCKET , CH I CKEN , HEN 
2 1 70 DATAFARM , COW , HOSP I TAL , SHEEP , BUTTER , COLOUR , YELLOW , BEDROOM , BA 
TH , FOOTBALL , OCEAN , WATER , WOOL , WEATHER , RA I N , SNOW , SUNSH I NE , HOME , SPEA 
K , W I TCH , WORK , WOMAN , TENN I S , TOP , TEACUP , BREAKFAST , LUNCH , D I NNER 
2 1 80 DATAFOOT , KNEE , LEG , APPLE , ORANGE , LEMON , QUEEN , K I NG , CASTLE , AR I T  
HMET I C , BACKWARD , BALLOON , BANK , SHOP , ENGL I SH , PHOTOGRAPH , BLACKBOARD , B  
LOSSOM , BOTTLE , CATERP I LLAR , CAMERA , C I RCUS , ELEPHANT , ZEBRA 
2 1 90 DATADONKEY , HEADMASTER , COUNTRV , CR I CKET , ELECTR I C I T Y , EVEN I NG , E 
XPLORE , FAM I LY , FLAVOUR , F I FTEEN , HARBOUR , HEART , HEL I COPTER , H I STORY , PO 
L I CEMAN , JOURNEY , K I W I , LAUGH , LESSON , MARBLE , MARSHMALLOW , M I STAKE 
2200 DATAMOON , EARTH , MONSTER , MYSTERY , MUS I C , SC I ENCE , NATURE , NEEDLE, 
NE I GHBOUR, NUMBER, LETTER , HUNDRED , ON I ON , ORCHESTRA , P I ANO , PARROT , PEAC 
OCK , DOLLAR, PEOPLE , P I CN I C , P I CTURE , P I LOT , PLANT , PUPPY , QUARTER 
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22 1 0  DATAQUEST I ON , ANSWER , RABB I T , RAD I O , TELEV I S I ON , TELEPHONE , RASPB 

ERRY , SANDW I CH , B I SCU I T , SCOUT , SEVEN , E I GHT , SHELL , S I MPLE , DAUGHTER , SUB 
TRACT , SUBJECT , SUMMER , AUTUMN , SPR I NG , HORR I BLE , T I CKET , TOMORROW 
2220 ' SEN I OR 
2230 DATAACQU I RE , ACROBAT , ACT I VATE , ADJACENT , ADVOCATE , AESTHET I C , AF 
FLUENT , AFLAME , AGENDA , AGGRAVATE , AGR I CULTURE , A I SLE , ALARM, ALBATROSS , 
ALGEBRA , BALANCE , BAMBOO , BANANA , BASKET , BATTERY , B I BL I OGRAPHY 
2240 DATACALCULATE , CALENDAR , CAMOUFLAGE , CAND I DATE , CAPAC I TY , CAP I TA 
L , CAPT I VE , CASSEROLE , CATEGORY , CENTENARY , CHAMP I ON , CHARACTE R , CHEM I CA 
L , CHOCOLATE , CLASS I CAL , CL I N I C , COMB I NE , DECLARE , DECE I VE , DEGREE 
2250 DATADEMONSTRATE , DEPREC I ATE , DESCEND , DEV I CE , D I ET , D I FF I CULTY , D  
I SCREET , D I SPLAY , DOCUMENT , EM I GRATE , ENGRAVE , EQUAL , EST I MATE , EX ERC I SE 
, FAMOUS , FALSE , FLE X I BL E , FORG I VE , FRAG I LE , GALLERY , GENEROUS 
2260 DATAGLANCE , GRATEFUL , GU I DE , HAND I CAP , HARMONY , HE I R , HEPTAGON , HO  
l.LOW , HONOUR , COMPUTER , HYG I ENE , I DLE , I LLUSTRATE , I MPAT I ENCE , I MPRESS , I  
NCREASE , I ND I CATE , I NNOCENT , I NTELLECT , I NTRUDE , I TCH , JACKET 
2270 DATAJUNCT I ON , KALE I DOSCOPE , KNOCK , LANTERN, LEAGUE , LEASH , LEOPAR 
D , L I CENCE , L I TERAL , LODGE , LOT I ON , MACH I NE , MA I NTA I N , MAHMOTH , MAN I PULAT 
E , MANUFACTURE , MAR I NE , MED I UM , MAX I MUM , MESSAGE , METEOR , M I DDLE 
2280 DATAM I LL I ON , M I SCH I EF , M I SCELLANEOUS , MOMENT , MULT I PLY , MUSTARD , 
NARROW , NEPHEW , NECESSARY , NEUTRAL , NONSENSE , OFF I CE , OPERAT I ON , OP I N I ON 
, OVERHAUL , PADDOCK , PA I NTER , PARAGRAPH , PASTE, PATROL , PEASANT 
2290 DATAPENS I ON , PERMANENT , PERS I ST , PHYS I CAL , P I ECE , P I LLOW , PLANET , 
VENUS , MERCURY , MARS , JUP I TER , URANUS , NEPTUN E , PLUTO , PLASTER , PLAST I C , P 
LATEAU , PNEUMON I A , PO I SON , POPULAR , POS I T I ON , POVERTY , PRACT I CE 
2300 DATAPROGRAMME , PROV I DE , PUNCTURE , QUANT I TY , QUEUE , QUOTE , RADAR , R  
ANK , RAT I O , REACT , REC I PROCAL , RECOGN I SE , REFER , REFR I GERATE , REHEARSAL , 
RELAT I VE , REQU I RE , RESPECT , RHYTHM , R I D I CULOUS , ROTATE , RU I N , RUSH 
23 1 0  DATASABOTAGE , SADDLE , SAT I SFY , SATURN , SCARLET , SCENE , SC I SSORS , S  
CRATCH , SCREAM , SECONDARY , SENT I MENT , SEPERATE , SHAFT , SH I NGLE , SHOULDER 
, S I GNATURE , S I NGLE , SLEEVE , SOC I AL , SOUTH , SPECULATE , SP I RAL , SPL I T  
2320 DATASPORT , SQUEAL , STAD I UM , STATUE , STOMACH , STRANGE , SUBST I TUTE , 
SURGEON , SYMPATHY , TACT I C , TALENT , TARN I SH , TEMPORARY , THOROUGH, THROAT , 
T I MBER , TYRE, TOUCH , TRAFF I C , TREASURE , TR I ANGLE , TROUBLE , TURTLE 
2330 DATAULT I MATE , UNDERSTAND , USUAL , VAGUE , VALUE , VANI SH , VAR I ETY , VE 
RSAT I LE , VEGETABLE , VOLUME , V I SUAL , VOWEL , WAGE , WANDER , WARRANT , WATCH , W 
E I GH , WETHER , WH I SPER , WHOLE , W I TNESS , WORTH , WRONG , Y I ELD , YOUTH 
2340 DATAZERO , Z EN I TH , WALNUT , V I EWER , VELOC I TY , TURBULANCE , TORCH , STR 
ENGTH , SPHERE , S I LVER , SCORCH , SCHEDULE , REVOLVE , PRESCR I BE , PER I OD , ODD , 
MOD I FY , MATER I AL , L I QU I D , JU I CE , HASTE , FUTURE , EXTREME , DEL I CATE 

** FILES ** 

1 POKE 1 656 1 , 250 : POKE 1 6562 , 253 : POKE 1 6544 , 200 : POKE 1 6545 , 253 : CLEAR5 
OO : N=220 
2 Z 1 $= " E7DF3FFFCDEC6F2A45252424E72B22F003EFE 1 05 1 1 00 1 EE72727272E4 
EF3EF400E2FFEBE002EF322 1 F00302 1 F2F42F42F4EDCFE7DFCC0002FF702F42F7 
3EFCD3C33429F234A3DF3DF3DFDCCEOF3DFB20FFOC303DFFFED2DFE5DF 1 1 7FODC 
F7E5DFDECE2DFA727275EC55433300000 " 

3 Z 2$= " D3DE 1 DE5555DDEA40E363E36BE36B0233AOE560F9 1 A09B 1 3323 1 303D3 
3EAOEF60B 1 FEDOB6520E6030B636030B2902B02D0 1 1 1 1 DBDE3C662 1 FEE43E0098 
20E99E3230 1 6E240F29E2AE28E99D335A8E70A 1 EDOE 1 28E5 1 55 1 1 EDB9E93BE744 
EED39E 1 1 95 1 8EF73737F 1 925E300DOOOO " 
4 CLS : PR I NT@532 , " I  N I T I A L I S I N G " : FOR I = 1 TON : PR I NT4l606 , N­
I ; " " : N 1 =ASC < M I D$ ( Z 1 $ , I , 1 > > : GOSUB5 : I 1 =N 1 : N 1 =ASC < M I D$ < Z2$ , I , 1 > > :  
GOSUB5 : POKE I -5 1 3 , 1 6* I 1 +N 1 : NE XT I : GOT06 
5 I FN 1 >57THENN 1 =N 1 -55 : RETURN : ELSEN 1 =N 1 -48 : RETURN 
6 Z 1 $= " " : Z 2$= " " : CLEAR50 : POKE 1 6526 , 1 26 : POKE 1 6527 , 254 : X=USR < O >  
2 0  REM * * *  DATA PROCESS I NG AND F I L I NG SYSTEM * * *  
30 � * * *  B Y  EDW I N  R .  PAAY 3 9  FA I RV I EW GRV . HACKHAM WEST 5 1 63 * * *  
40 CLS : PR I NT "  

5 0  PR I NT "  

6 0  PR I NT "  

SELECT REQU I RED FUNCT I ON 

1 == > 
2 == > 
3 ==> 
4 == > 
5 == > 

ENTER NEW DATA TO F I LE .  
SEARCH F I LE FOR DATA . 
E X I T  FROM PROGRAM. 
ED I T  F I LE . 
L I ST ALL DATA . 

" : A=O : FG=O : H=O : PR I NT@780 , " " ;  
70 A$= I NKEY$ : A=A+ 1 :: I FA$< > '"'BOT0 1 1 0  
80 GOSUB250 : GOT070 
1 1 0 I FA$ ) " 6 " 0RA$< " 1 " THEN70 ELSEB=VAL < A$ ) : 0NBGOT0 1 20 , 3 1 0  , 54 
0 , 560 , 670 
1 20 � * *  ENTER NEW DATA * *  
1 30 CLS : PR I NT " TYPE I N  DATA SEPARATED W I TH COMMA � s  , H I T  < ENTER > 

AFTER EACH GROUP OF DATA , THEN TYPE < ENTE R >  AGA I N  WHEN " ; CHR$ ( 
34 > ; " READY " ; CHR$ ( 34 > ; "  APPEARS ON THE SCREEN .  

1 40 PR I NT " E X AMPLE : DATA , DATA , DATA , DATA 
> 

< ENTER > - < ENTER 

TYPE " ; CHR$ ( 34 > ; CHR$ ( 92 > ; CHR$ ( 34 > ; "  TO STOP ANYT I ME  WH I LE CURSO 
R I S  BL I NK I NG 

* * $ " ; ME M ; " BYTES FREE . * * * 

---=== READY TO ACCEPT DATA ! 

1 50 A=2 : BUFFER=-257 : POKEBU , 1 36 : BU=BU+ 1 : POKEBU, 34 : PR I NTCHR$ < 34 > ; :  
BU=BU+ 1 : E=O 
1 60 GOSUB250 :: A$= I NKEV$ : I FA$= " " THEN 1 60 
1 70 I FA= >250THENCLS : PR I NT "  * * *  ERROR * * *  ERROR * * *  ERROR 
* * *  ERROR * * *  

---=== DATA F I ELD TO LONG CANNOT ENTER LAST CHARACTER ! ! !  ===--­
" : ELSEGOT0 1 90 
1 80 FORC=OT03000 : NEXT:: GOSUB2BO : 60T0 1 30 
1 90 PR I NTA$ ; : GOSUB250 : A=A+ 1 :: I FA$= " , " THENPOKEBU , 34 : BU=BU+ 1 : POKE 
BU , 44 : BU=BU+ 1 : POKEBU , 34 : BU=BU+ 1 : PR I NTCHR$ < 8 > ; CHR$ ( 34 > ; " 11 " ; CHR$ ( 34 
J ; : A=A+3 : GOT0 1 60 
�00 ! FA$=CHR$ ( 1 0 > GOT040 
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2 1 0  I FA$=CHR$ ( 1 3 > THENPOKEBU , 34 : BU=BU+ 1 : POKEBU , 44 : BU=BU+ 1 : POKEBU , 
34 : BU=BU+ 1 : POKEBU , ASC < " � " > : BU=BU+ 1 : POKEBU , 34 : BU=BU+ 1 : POKEBU , 44 : A= 
A+6 : GOT0280 
220 I FA$=CHR$ < 8 > THENBU=BU- 1 : PR I NTCHR$ ( 30 > ; : GOT0 1 60 
230 POKEBU , ASC < A$ ) : BU=BU+ 1 : GOT0 1 60 
240 ' *CURSOR* 
250 D=PEEK < 1 64 1 6 > +PEEK < 1 64 1 7 > * 256 : E=E+ 1 
260 I FE >6AND < PEEK < D > =950RPEEK < D > =32 > THENPOKED , 1 36 : E=O : RETURN 
270 I FE >6POKED , 32 : E=O : RETURN 
275 RETURN 
280 ' * END OF L I NE *  
290 POKE 1 6405 , 0 : POKE 1 6526 , 0 : POKE 1 6527 , 254 : X=USR < O >  
300 POKE 1 6405 , 1 : NU=PEEK < -285 ) +PEEK < -284 > * 256 : NU$=STR$ < NU >  
302 X=PEEK < -288 > +PEEK < -287 > * 256 : FORG=2TOLEN < NU$ ) : Y=X+G-2 : Y=Y+655 
36 * < Y >32767 > : POKEY , ASC < M I D$ < NU$ , 6 , 1 > > : NEXT 
305 60T0 1 30 
3 1 0  ' * * SEARCH * *  
320 RESTORE : CLS: READLE$ : LE=VAL < LE$ > : D I MB$ < LE > : DI MC$ < LE > : ONERRORB 
OT0432 : B$= " " : FL=O : Z $= " " 
325 FORJ = 1 TOLE : READC$ < J > : NE X T : BOSUB460 : READW 
330 PR I NT "  

TYPE " ; CHR$ ( 34 > ; CHR$ ( 92 > ; CHR$ ( 34 ) ; "  TO STOP 

----==== ENTER DATA TO BE SEARCHED FOR . ====----

340 GOSUB250 : A$=I NKEY$ : I FA$= " " 60T0340 
342 PR I NTA$ ; : I FA$=CHR$ ( 1 0 > THEN40 ELSE I FA$=CHR$ < B > THEN344 ELSE 
I FA$< >CHR$ < 1 3 > THENB$=B$+A$ : GOT0340 
343 60T0350 
344 60SUB660 : PR I NTCHR$ ( 30 > ; : 60T0340 
350 M=O : FORJ%= 1 TOLE : READB$ ( J% ) : 60SUBBOO : M=M+SS : NEXTJ%: READH$ : REA 
DH 
355 I FM=OTHEN350 ELSEFL= 1 
4 1 0  CLS : FORJ= 1 TOLE : PR I NTC$ < J > ; "  " ; B$ < J > : NE XT : PR I NT " DATA I S  I N  L 
I NE : " ; H ; 
4 1 2  I FFG= 1 THENRETURN 
420 PR I NT "  < < <  > > > CONT I NUE SEARCH OR STOP < C I S > " ;  
42 1 A$= I NKEY$ : 60SUB250 : I FA$= " " THEN42 1 ELSE I FA$= "' C " THEN350 
422 60T040 
432 I F < ERR/2 ) + 1 = 1 0RESUMENEXT 
435 I F < ERR/2 ) + 1  < >  4THEN450 
440 I FERL=350 THENRESUME508 
450 PR I NT " * * *  ERROR " ;  < ERR/ 2 ) + 1 ; "  I N  L I NE " ; ERL ; " t t t " : END 
460 READC$ : I FC$= " G> " THENRETURNELSE460 
508 CLS : PR I NTCHR$ ( 23 )  
520 I FFL= 1 THENPR I NT "  

* *  ALL DATA HAS BEEN SEARCHED * *  . .  : FORJ=OT0 1 500 : NEX T : GOT0320 
530 PR I NT "  

* * * DATA NOT FOUND * * * " : FORJ=OT0 1 500 : NEXT : GOT0320 

540 CLS : END 
550 ' * * *  ED I T  F I LE * * *  
560 CLS : PR I NT " TO DELETE OR ED I T  F I LES STOP THE PROGRAM AND ED I T  
DATA L I NES US I NG THE ED I T  COMMAND PROV I DED BY BAS I C .  

I F  YOU W I SH YOU CAN ENTER DATA AND I W I LL TELL YOU WH I CH L I NES 
570 PR I NT " CONTA I N  THE DATA IN QUEST I ON .  

----==== ENTER DATA O R  TYPE < " ; CHR$ ( 92 > ; "  > ====----

580 B$= " " : 0NERRORGOT0630 
590 60SUB250 : A$= I NKEY$ : P R I NTA$ ; : I FA$=CHR$ ( 1 0 > THEN40 ELSE I FA$ 
=CHR$ ( 1 3 > THEN600 ELSE I FA$=CHR$ < 8 > THENGOSUB660 : PR I NTCHR$ < 30 > ; : 6 
OT0590 ELSEB$=B$+A$ : GOT0590 
600 RESTORE : 60SUB460 : READ X  
6 1 0  READC$ : I FC$=B$THEN620 ELSE6 1 0  
620 60SUB460 : READX : PR I NT X ; : GOT06 1 0  
630 I FERL=6 1 0  AND < ERR/2 ) + 1 =4THENRESUME650 
640 60T0450 
650 PR I NT "  

* * * SEARCH COMPLETED * * * " : I NPUT " 
TYPE < ENTER> TO CONT . " ; A$ :: GOT0560 

660 B$=LEFT$ < B$ ,  < LEN ( B$ > - 1 > > : RETURN 
670 ' * * *  L I ST ALL * * *  
680 RESTORE: ONERRORGOT0730 : READLE$ : LE=VAL < LE$ ) : D I MB$ < LE > : D I MC$ 
< LE > : FG= 1 

690 FORJ= 1 TOLE : READC$ ( J ) : NE X T : GOSUB460 : READ X 
700 CLS : GOSUB75 1  : READA$ : READX : PR I NTCHR$ < 8 > ; CHR$ < 8 > ; X ; "  CONT I NU 
E < YI N >  ? " ; 
7 1 0  A$= I NKEY$ : GOSUB250 : I FA$= " " GOT07 1 0  
720 I FA$= . .  Y " THEN700 ELSE40 
730 I FERL=75 1 AND < ERR/ 2 ) + 1 =4RESUME40 
740 I F < ERR/ 2 ) + 1 = 1 0RESUMENEXT 
750 60T0450 
75 1 FORJ= 1 TOLE : READB$ ( J ) : NEXTJ : GOT04 1 0  
800 FORSS= 1 TOLEN < B$ < J % > > -LEN < B$ ) + 1  
805 I FB$=M I D$ ( B$ < J% > , SS , LEN < B$ > > RETURN 
8 1 0  NE X T : SS=O: RETURN 
998 REM* * *  DATA STARTS HERE * * *  
1 000 DATA " 4 " , " MEMORY LOCAT I ON : " , " FUNCT I ON : " , " CALL SEQUE 
NCE : " , " COMMENTS : " , " � " , 1 000 
1 0 1 0  DATA " 0000-0 1 D8 " , " SYSTEM I N I T .  I /0 SUBR . " , " N . A . .. , .. .. , .. � .. , 1 0 1 0  
1 020 DATA " 0 1 D9-03E2 " , " CASSETTE SUBR . " , " N . A . " , " " , " � " , 1 020 
1 030 DATA " 03E3-0457 " ,  .. KEYBOARD DR I VER " , " N . A . " , " " , " :Ql .. , 1 030 
1 040 DATA " 0458-058C " , " V I DEO DR I VER " , " N . A . " , " " , " � " , 1 040 
1 050 DATA " 058D-673 " , " LPR I NT DR I VER " , " N . A . " , " " , " @ " , 1 050 
1 060 DATA" 0674-070A " , " I N I T I AL I Z E " , " N . A . " , " " , " :Ql " , 1 060 
1 070 DATA " 070B- 1 607 " , " FLOAT I NG PO I NT MATH " , .. N . A . " ,  .. " , " G> " , 1 070 
1 080 DATA " 1 608- 1 64F " , " TABLE LEV I I ENTRY PO I NTS .. , " N . A . " , " " , " G>" , 1 0 
80 
1 090 DATA " 1 650- 1 820 " , " TABLE BAS I C  COMMANDS " , " " , " " , " � " , 1 090 
1 1 00 DATA " 1 82 1 - 1 9 1 C " , " TABLE OF JUMP ADRS . FOR BAS I C  COMMANDS. •• , "  
N . A . " , " " , " � " , 1 1 00 
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1 1 1 0 DATA" 3000-37DD " , " RESERVED FOR DMA DEV I CES " , " N . A . " , " TH I S  SPA 
CE IS FREE AND CAN BE USED " , " � " , 1 1 1 0 
1 1 20 DATA " 37DE " , " DOS COMUN I CAT I ON ADRS " , " " , " " , " � 11 , 1 1 20 
1 1 22 DATA" 3C00-3FFF " , " V I DEO D I SPLAY " , " N /A " , " N/ A " , " Gl "' , 1 1 22 

1 0  • DATABASE VERS I ON 4 . 1 1 0/ 8 1  
< C >  GRAEME MOAD 
6/278 DOMA I N  ROAD 
SOUTH YARRA V I C  3 1 4 1  

20 CLS : CLEAR2000 : DEFSTRA-E: DEF I NTF-Z : ONERRORGOT0 1 370 
30 D I MER < 1 1 > : FOR I =OT0 1 1 : READER < I > : NE X T : FOR I =OT0 1 0 : READAP < I > : NEXT 
40 DATA , TOTAL F I ELD LENGTHS < 25 5 , BAD RECORD NUMBER , BAD F I ELD NAM 
E / NUMBER , F I LE TOO LARGE , F I LE I NCOMPAT I BLE , F I LE NOT FOUND , D I SK FUL 
L , BAD F I LE NAME , D I SK WR I TE PROTECTED OR NOT AVAI LABLE , BAD PARAMET 
ER , NO MORE SPACE 
50 DATAPAGE LENGTH , L I NE LENGTH , TOP MARG I N , BOTTOM MARG I N , LEFT MAR 
G I N , L I NES/RECORD , L I NES BETWEEN RECORDS , RECORDS/PAGE , MAX RECORD W I  
DTH , COLUMNS BETWEEN RECORDS , RECORDS / L I NE 
60 AF < 9 > = " STR I NG " : AF < 1 0 ) = " I NTEGER " : SK=O 
70 DO=STR I NG$ ( 255 , 1 28 > : D 1 = " 0 1 23456789 " : D2=" ABCDEF6H I JKLMNOPQRSTU 
VW XYZabcdef gh i j k l mnopqr stuvwx yz ! *$X� ' ( ) $= : - ; , . I +< >? " : D3= " - , . : "  
80 D4=CHR$ < 30 > : D5=CHR$ ( 1 3 ) : D9=CHR$ ( 1 36 > : GOT0360 
90 GOSUB 1 00 : GOSUB 1 1 0 : M= I NSTR < D , B > OR I NSTR < DA , B > : I FMTHENPR I NTGl896, 
D4 : DA=D9 : RETURNELSE90 
1 00 PR I NT�896 , E " ?  " D9D4 : PR I NTGl960 , ER < I E > ; :  I E=O : RETURN 
1 1 0 B= I NKEY$ : I FB= " " THEN 1 1 0ELSERETURN 
1 20 E= " PRESS ENTER TO CONT I NUE " : D=D5 : GOSUB90 : RETURN 
1 30 E= " I S  TH I S  OK " 
1 40 E=E+ " < Y IN > " : D= " YN " : DA= " yn " : GOSUB90 : RETURN 
1 50 LSETBS= " " : GOSUB 1 00 : S 1 = 1  
1 60 ML= 1 6258+LEN < E > : POKEVARPTR < BS > +2 , 1 NT < MLI 256 > : POKEVARPTR < BS > + 
1 , ML- I NT < ML / 256 ) $ 256 : POKEVARPTR < BS > , S3 
1 70 POKE 1 6257+LEN < E > +S 1 , 1 36+ ( S 1 >S3 ) $76 
1 80 GOSUB 1 1 0 : S2=ASC < B >  
1 90 I F I NSTR < D , B > ANDS 1 < =S3POKE 1 6257+LEN < E > +S 1 , S2 : S 1 =S 1 + 1  
200 I FS2=8ANDS 1 > 1 S 1 =S 1 - 1 : POKE 1 6258+LEN ( E ) +S 1 , 32 
2 1 0  I FS2= 1 3BS=M I D$ < BS , t , S 1 - 1 > : PR I NT�896 , D 4 : S4=VAL < BS > : RETURN 
220 I FS2=24THEN 1 50ELSE 1 70 
230 GOSUB 1 50 : X=S4- 1 - < S4=0 > 
240 S= 1 : GOSUB270 : Y=VAL < M I D$ < BS , T+ 1 > > - 1 : I FY< OY=NR-1 
250 I F X < OORX >NR- 1 0RY< XORY >NR- 1 I E=2 
260 E=E+STR$ < X + 1 ) + " - " +STR$ ( Y+ 1 > : W=Y-X+ 1 : RETURN 
270 FOR I = 1 T04 : T= I NSTR < S , BS , M I D$ ( D3 , I , 1 > > : I FT=ONE X T : RETURNELSERET 
URN 
280 FL=O : FOR I =OTONF- 1 : F < 2 , I > =FL+ 1 : FL=FL+F < 1 , I > : NEXT : I FFL >255THEN 
I E= 1 : RETURNELSEMR=23552 /FL : I FMR >500MR=500 
290 D I MAR < MR- 1 > : FOR I =OTOMR- 1 : M ! =40960+ I $FL : POKEVARPTR < AR < I > > +2 , I 
NT < M ! / 256 > : POKEVARPTR < AR < I > > + 1 , M ! - I NT < M ! / 256 ) $256 : POKEVARPTR < AR < I  
> > ,  FL : LSETAR < I >  =DO : PR I NT�50 , I -NR+ 1 : NEXT 
300 D I MDS < 1 5 > : FOR I =OT0 1 5 : ML= 1 5360+ I $64 : POKEVARPTR < DS < I > > +2 , I NT < M  
L / 256 ) : POKEVARPTR < DS < I > > + 1 , ML- I NT < ML / 256 ) $256 : POKEVARPTR < DS < I > > , 6 
4 : NE X T  

3 1 0  D I MDU < NF- 1 > : FOR I =OTONF- 1 : ML= 1 5632+ I $64 : POKEVARPTR < DU < I > > +2 , I 
NT < ML / 256 > : POKEVARPTR < DU < I > > + 1 , ML- I NT < ML / 256 ) $256 : POKEVARPTR < DU < I  
> > ,  48 : NE XT 
320 D I MDT < NF > : F 1 =4 : FOR I =OTONF- 1 : F2=F < 1 , I ) t ( 60-NF ) /FL : M ! =645 1 2+F 1 
: GOSUB330 : F 1 =F 1 +F2+ 1 : NE X T : M ! =645 1 2 : F2=64 
330 POKEVARPTR < DT < I > > +2 , I NT < M ! / 256 > : POKEVARPTR < DT < I > > + 1 , M ! - I NT < M  
! 1 256 ) t 256 : POKEVARPTR < DT < I > > , F2 : RETURN 

340 D I MF < 6 , NF- 1 > , BL < 1 6 > , BM < NF- 1 , 3 > : FOR I =OTONF-1 : F < 3 , I > = I : NEXT : RE 
TURN 
350 FOR I =SKTOOSTEP- 1 : CMD " O " , NR , AR ( 0 )  < F  < 2 ,  F < 3 ,  I > > ,  F < 1 ,  F < 3 ,  1 ) ) > z NE 
X T : RETURN 
360 CLS : PR I NT4>0 , " DATABASE MANAGEMENT SYSTEM VERS I ON 4 . 1 1 0/ 8 1  
MEMORY S I ZE SHOULD B E  SET A T  40960" 
370 PR I NT�256 , " 1  - I N I T I AL I Z E NEW F I LE 
2 - LOAD F I LE FROM D I SK " : E= " OPT I ON " : D= " 1 2 " : 60SUB90 
380 ONMGOSUB 1 1 50 , 1 260 : I F I E< >OTHEN360ELSE390 
390 CLS : GOSUB 1 430 : PR I NT� 1 28 , " A - ADD " , , " D - DELETE 
E - ED I T " , , " F - F I ND 
L - L I ST " , , " M - MERGE 
N - NEW " , , " P - PR I NT 
S - SORT " , , " W - WR I TE " : E= " OPT I ON " : D= " ADEFLMNPSW " : DA= " adef l mnpsw" 
400 GOSUB90 : 0NMGOSUB4 1 0 , 470 , 450 , 5 1 0 , 620 , 1 290 , 690 , 700 , 1 040 , 1 2 1 0 : G 
OT0390 
4 1 0  CLS : C 1 = " ADD I NEXT I PREV I OUS " : C2= " NPA11 : C3= " npa " : GOSUB420 : GO 
T0630 
420 I FNR+ 1 >MRTHEN I E= 1 1 :: RETURNELSENR=NR+ 1 : R=NR : LSETAR < NR- 1 > =  .. " : GO 
SUB 1 430 : GOSUB 1 460 : GOSUB430 : RETURN 
430 D=D 1 +D2 : FORJ=OTONF- 1 : E=AF < J > : S3=F < l , J ) : GOSUB 1 50 : I E=O : I FBS< > "  
" LSETDU < J > =BS : I FF < O , J > RSETDU < J > =BS 
440 M I D$ < AR < R- 1 > , F < 2 , J > > =DU < J > : NE X T : RETURN 
450 E= " ED I T  RECORD " : S3=3 : D=D 1 : GOSUB230 : I F I E< >ORETURNELSER=X+1 : 60  
SUB 1 460 
460 GOSUB 1 30 : I FM=2THENGOSUB430 : GOT0460ELSERETURN 
470 E= " DELETE RECORD < S > " : S3=7 : D=D 1 +D3: GOSUB230 : I F I E< >ORETURN 
480 I FW= 1 R=X+ 1 : GOSUB 1 460 : E= " DELETE TH I S  RECORD " 
490 GOSUB 1 40 : I FM=2RETURN 
500 FOR I =XTOY : LSETAR < I > =DO : NE X T : GOSUB350 : NR=NR-w : RETURN 
5 1 0  E= " SEARCH F I ELD " : S3= 1 6 : D=D 1 +D 2 : GOSUB 1 50 : U=S4 
520 I FU< 1 0RU>NF : FOR I = 1 TONF: I F I NSTR < AF < I - 1 > , BS > = 1 THENU= I ELSENE X T :  
I E=3 : RETURN 
530 E= " STR I NG  TO F I ND " : S3=F < 1 , U- 1 > : GOSUB 1 50 : I E=O : F2= 1 : AS=BS: I F I N  
STR < BS , " t " ) = 1 F2=F < 1 , U- 1 > : AS=M I D$ ( BS , 2 >  
540 E= " SHORT OR LONG FORMAT " : D= " SL " : DA= " sl " : GOSUB90 : F 1 =0 : CLS : GOS 
UB600 : I FM=2THEN570 
550 E= " CONT I NUE " : F4= 1 : FORR= 1 TONR : PR I NT�849 , R ; : F3= I NSTR < M I DS < AR < R 
- 1 > , F < 2 , U- 1 > , F < 1 , U- 1 > > , AS > : I FF3 >0ANDF3< =F2THENF 1 =F 1 + 1 : PR I NT.860 , F  
1 ; : GOSUB6 1 0 : I FF 1 = I NT < F 1 / 1 0 ) $ 1 0THENE= " CONT I NUE " : GOSUB 1 40 : I FM=2RETU 
RNELSECLS: GOSUB600 
560 NEX T : GOSUB 1 20 : RETURN 
570 C 1 = " F I ND I NEXT I PREV I OUS " : C2= " NP .. F " : C3= " np .. f " : R=MR : GOSUB 1 4  
60 : R=O : GOSUB580: GOT0630 
580 R=R+ 1 : PR I NT�849 , R ; : F3= I NSTR < M I D$ < AR < R- 1 > , F < 2 , U- 1 > , F < 1 , u- 1 > > ,  
AS > : I FF3 >0ANDF3<=F2THENF 1 =F 1 + 1 : PR I NT�860 , F 1 ; ELSE I FR< =NRANDI NKEY$< 
> " Q " THEN580 
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590 RETURN 
600 GOSUB 1 430 : PR I NT�832 , " RECORDS SEARCHED: FOUND: STR I NG 
: " AS : RETURN 
6 1 0  LSETDT < NF > =M I D$ < STR$ < R > , 2 > : FOR I =OTONF- 1 : LSETDT < I > =M I D$ ( AR ( R-
1 ) , F ( 2 , I > , F < 1 , I > > : NE XT I : LSETDS < F4+ 1 > =DT < NF > : F4=F4+ 1 : I FF4 > 1 0THENF4 
= l : RETURNELSERETURN 
620 E= " L I ST RECORD " : S3=3 : D=D 1 : 60SUB230 : C 1 = " NEX T  I PREV I OUS" : C2= " 
NP " : C3= " np " : I F I E< >ORETURNELSER=X+1 : 60SUB1 460 
630 I FR< 1 0RR >NRRETURNELSEGOSUB 1 470 : 60SUB680: 0NMGOSUB430 , 660 , 670 , 
640 , 650 , 420 , 580 : 60T0630 
640 R=R+ l : RETURN 
650 R=R- 1 : RETURN 
660 X=R- 1 : Y=R- 1 : W= 1 : 60SUB480 : 60SUB 1 430 : RETURN 
670 R=O : RETURN 
680 E=C 1 + "  I ED I T  I DELETE I QUI T " : D= " EDQ " +C2 :: DA= " edq " +C3 : GOSUB9 
O : RETURN 
690 E= " NEW F I LE " : GOSUB 1 40 : I FM=2RETURNELSE20 
700 E=" PR I NT RECORD < S > " : S3=7 : D=D 1 +D3: GOSUB230 : I F I E< >ORETURNELSE6 
OSUB 1 40 : I FM=2RETURN 
7 1 0  E= " OUTPUT TO PR I NTER OR V I DEO " : D= " VP " :: DA= " vp " : GOSUB90 : I FM= 1 T  
HENP2= 1 : PL= 1 6 : PW=64ELSEP2=0 : PL=66: PW=80 
720 I FPP < O > =OPP < O > =PL : PP < 1 > =PW : FOR I =OTONF- 1 : F < 4 , I > = I + 1 : F < 5 , I > =O :  
F < 6 , I > =F < 1 , I > : NE XT : PP < 2 > =0 : PP < 4 > =0 : PP < 5 > =NF : PP ( 6 ) =0 : PP < 7 > =PL/NF : P 
P < S > =PW : PP < 9 > =0 : PP < 1 0 > = 1 : PP < 3 > =PP < O > -PP < 2 > -PP < 5 > *PP < 7 >  
730 CLS : GOT0890 
740 I =O : PP < O > =PL : GOSUB 1 030 : I FPP < 0 > < 1 0RPP < O > >PLTHEN740ELSEPP < 5 > =N 
F : PP < 7 > =PP < O > I NF : PP < 3 > =PP < O > -PP < 2 > -PP < 5 > * PP < 7 > : GOSUB 1 000 
750 1 = 1 : PP < l > =PW : GOSUB 1 030 : I FPP < l > < l ORPP < l > >PWTHEN750ELSEPP < S > =P 
P < 1 > : PP < 1 0 > = 1 : GOSUB980 : 60SUB1000 
760 I =2 : 60SUB 1 030 : I FPP < 2 > >PP < O > THEN760ELSEPP < 7 > = < PP < O > -PP < 2 ) ) /NF 
: PP < 3 > =PP < O > -PP < 2 > -PP < 5 > *PP < 7 > : GOSUB 1 000 
770 I =4 : GOSUB 1 030 : I FPP < 4 > >PP < 1 > THEN770ELSEPP < 8 > =PP < 1 > -PP < 4 > : 60SU 
B980: GOSUB 1 000 
780 I = 5 : GOSUB 1 030 : I FP P < 5 > > 1 60RPP < 5 > >PP < O � -PP < 2 > THEN780ELSEPP < 7 > = 
< PP < O > -PP < 2 > > 1 PP < 5 > : PP < 3 > =PP < O > -PP < 2 > -PP < 5 > *PP < 7 > : FOR I =OTONF- 1 : F <  

4 , I > =F < 4 , I > *- < F < 4 , I > < =PP < 5 > > : NE X T : GOSUB 1 000 
790 I =6 : GOSUB 1 030 : I FPP < 6 > >PP < O > -PP < 2 > -PP < 5 > THEN790ELSEPP < 7 > = < PP <  
O > -PP < 2 > > 1 < PP < 5 > +PP < 6 > > : PP < 3 > =PP < O > -PP < 2 > - < PP < 5 > +PP < 6 > > *PP < 7 > +PP < 
6 > : GOSUB 1 000 
800 I =7 : GOSUB 1 030 : I FPP < 7 > > < PP < O > -PP < 2 > > 1 < PP < 5 > +PP < 6 > > THENBOOELSE 
PP < 3 > =PP < O > -PP < 2 > - < PP < 5 > +PP < 6 > > *PP < 7 > +PP < 6 > a GOSUB 1 000 
8 1 0  I =8 : GOSUB 1 030 : I FPP < 8 > >PP < 1 > -PP < 4 > THEN8 1 0ELSEGOSUB9BO : GOSUB 1 0  
00 
820 I =9 : 60SUB 1 030 : I FPP < 8 > +PP < 9 > >PP < 1 > -PP < 4 > THENB20ELSEGOSUB 1 000 
830 I = 1 0 : 60SUB 1 030 : I FPP < 1 0 > >40RPP < 1 0 > > < PP < 1 > -PP < 4 > > 1 < PP < B > +PP < 9 >  
> THEN830ELSEGOSUB 1 000 
840 I FPP < 5 > *PP < 1 > > 1 024THEN I E= 1 0 : 60T0740 
850 FOR I =OTOPP < 5 >  
860 E =  I I  F I ELD ( s )  APPEAR I NG ON L I NE II +STR$ < I  ) I D=D 1 +D5: GOSUB90 : Z=M-2 
: I F Z < OORZ >NF- 1 NE X T : RETURN 
870 F < 4 , Z > = I : I F I THENE= " POS I T I ON " : D=D 1 +D5: S3=2 : GOSUB 1 50 : I FS4 >PP < 8  
> THEN870ELSEF < 5 , Z > =S4ELSEGOSUB 1 000 : GOT0860 
880 E= " W I DTH " : S3=2 : GOSUB 1 50 : I FS4+F < 5 , Z > >PP < B > THENB70ELSEF < 6 , Z > =S 
4 : GOSUB 1 000 : GOTOB60 

890 GOSUB 1 000 : 60SUB 1 30 : I FM=2THENFOR I =OT0 1 0 : PP < I > =O : NE X T : GOSUB 1 00 
O : GOSUB740: GOT0890 
900 FOR I =OTOPP < 5 > - 1 : M ! =645 1 2+ I * PP < 1 > : POKEVARPTR < BL < I > > +2 , I NT < M ! /  
256 > : POKEVARPTR < BL < I > > + 1 , M ! - I NT < M ! I 256 > * 256 : POKEVARPTR < BL < I > > , PP <  
1 > : LSETBL < I > = " " : NEXT 
910 FOR I =OTONF - 1 : FORJ=OTOPP < 1 0 > : M ! =645 1 2+ < F < 4 , I > - 1 > *PP < 1 > +PP < 4 > + 
J $ ( PP < 8 > +PP < 9 > > +F < 5 , I > : POKEVARPTR < BM < l , J ) ) +2 , I NT < M ! /256 > : POKEVARP 
TR < BM < I , J ) ) + 1 , M ! - I NT < M ! I 256 > *256 : POKEVARPTR < BM < I , J > > , F < 6 , I > : NE X TJ 
, I : CLS 
920 P 1 =0 : I FPP < 2 > FOR I = 1 TOPP < 2 > : GOSUB970 : NE X T  
930 FORH=OTOPP < 7 > - 1 : I F I NKEY$= " Q " OR I NKEV$= " q " THENRETURNELSEGOSUB9 
60 : NE X TH : I FPP < 3 > -PP < 6 > FOR I = 1 TOPP < 3 > -PP < 6 > : GOSUB970 : NE X T  
940 PR I NT�959 , " * " ; : 60SUB1 1 0 : I FB= " Q " ORB= " q " RETURNELSEP 1 =0 
950 I FX >YRETURNELSE920 
960 P3= 1 : FOR I =OTONF- 1 : FORJ=OTOPP < 1 0 > - 1 : LSETBM < I , J > =M I D$ < AR < X+J ) , 
F < 2 , I > , F < 1 , I > * - < X +J< =Y > > : NEXTJ , I : X=X+PP < 1 0 > : FOR I =OTOPP < 5 > - 1 : LSETD 
S < P 1 > =BL < I > : GOSUB970 : NEX T : P3=0 : I FPP < 6 > THENFOR I = 1 TOPP < 6 > : GOSUB970 : 
NEX T : RETURNELSERETURN 
970 P 1 =-P 1 * < P 1 < 1 5 > + 1 : I FP2=0ANDP3= 1 THENLPR I NTBL < I > : RETURNELSE I FP2 
=OTHENLPR I NT : RETURNELSERETURN 
980 FOR I =OTONF- 1 : I FF < 6 , I > +F < 5 , I > >PP < B > THENF < 6 , I > =PP < B > -F < 5 , I > : I F 
F < 6 , I > < OTHENF < 4 , I > =O : F < 5 , I > =O : F ( 6 , 1 ) =0 
990 NE X T : RETURN 
1 000 PR I NT:(i)O , " PARAMETER " TAB < 23 ) " VALUE " TAB < 30 > " #  F I ELD NAME"TAB < 
44 > " L I NE " TAB < 49 > " POSN " TAB < 54 ) " WDTH " TAB ( 59 ) " LNTH " 
1 0 1 0  FORJ=OTONF- 1 : PR I NTAP < J > TAB < 23 > PP < J > TAB < 29 ) J + 1 TAB < 33 > AF < J > TA 
B < 44 > F < 4 , J > TAB < 49 > F < 5 , J > TAB < 54 > F < 6 , J > TAB < 59 > F < 1 , J > : NE XT : I FNF<8THE 
NFORJ=NFT0 1 0 : PR I NTAP < J > TAB < 23 > PP < J > : NE X T  
1 020 RETURN 
1 030 E=AP < I > : D=D1 : S3=2 : GOSUB 1 50 :: I FBS< > " " THENPP < I > =S4 : RETURNELSER 
ETURN 
1 040 CLS : GOSUB 1 430 : PR I NT;i 1 28 , " 0RDER # F I ELD NAME " 
1 050 FOR I =OTONF- 1 : PR I NT� 1 92+ 1 $64 , < I + l ) *- < I < =SK > TAB < 6 > F < 3 , I > + 1 TAB 
< 1 0 > AF < F < 3 , I > > : NE X T : GOSUB1 30 : I FM= 1 THENGOSUB350 : RETURN 
1 060 E= " SORT F I ELD < S > " 
1 070 S3= 1 7 : D=D 1 +D3 : GOSUB 1 50 : F < 3 , 0 > =S4- 1 : S= 1  
1 080 FORK= 1 TONF- 1 : GOSUB270 : I FT>OTHENF < 3 , K ) :::VALOH D$.tBS , T:+.U > -1 : S  
=T+ 1 : NE X T  
1 090 SK=K- 1 : FOR I =OTOSK : I FF < 3 , I > < OORF < 3 , I > >NF-1 THENI E= 3 : GOT01 1 40 
1 1 00 FORJ=OTOSK : I FF < 3 , I > =F < 3 , J > AND I < >JTHEN I E=3: GOT0 1 1 40ELSENEXTJ 
' I  
1 1 1 0 T=SK : FOR I =OTONF- 1 
1 1 20 FORJ=OTOT : I FF < 3 , J > = I : NE X T I ELSENEXTJ : T=T+ 1 : F < 3 , T > = I : NE X T I  
1 1 30 GOT0 1 040 
1 1 40 FOR I =OTONF- 1 : F < 3 , I > = I : NE X T : GOT0 1 040 
1 1 50 60SUB 1 330: AN=BS : E= " NUMBER OF F I ELDS « 9 > " : D=D 1 : GOSUB90 : NF=H 
- 1 : I FNF=OTHEN20ELSEGOSUB340 
1 1 60 GOSUB 1 440 : FOR I =OTONF- 1 : AF < I > = " " : F < 1 , I > =20 
1 1 70 60SUB 1 450 : D=D 1 +D2 : E= " F I ELD NAME « = 1 6  CHARACTERS > " : 53= 1 6 : 60 
SUB 1 50 : I E=O : AF < I > =LEFT$ < BS , 1 6 )  
1 1 80 60SUB 1 450 : E= " F I ELD TYPE < STR ING/ I NTEGER > 11 : D= " S I  " +D5 : DA= " si " 
+D5 : BOSUB90 : I FM=3THENM= 1 
1 1 90 F < O ,  I > =H- h GOSUB 1 450 : E= " F I ELD LENGTH « =48 CHARACTERS >  " : D  
=D 1 : S3=2 : GOSUB 1 50 : N=S4 : I FN >48THEN I E= 1 0 : GOT0 1 1 90ELSE I FN >OTHENF < 1 , I 
> =N 
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1 200 60SUB 1 450 : NEX T I : GOSUB 1 30 : I FM= 1 : GOSUB280 : RETURNELSE20 
1 2 1 0  E= " WR I TE RECORD < S > " : S3=7 : D=D 1 +D3: GOSUB230 : I F I E< >ORETURNELSE 
GOSUB 1 40 : I FM=2RETURN 
1 220 GOSUB 1 330 : 60SUB 1 340 : 0PEN " 0 " , 2 , A I 
1 230 PR I NT#2 , W , NF : FOR I =OTONF- 1 : PR I NT#2 , CHR$ ( 34 ) ; AF < I > ; CHR$ ( 34 > ; F  
< O , I > ; F < 1 , I > ; F < 4 , I > ; F < 5 , I > ; F < 6 , I > : NE X T : FOR I =OT0 1 0 : PR I NT#2 , PP < I > : N  

E X T  
1 240 OPEN " R " , 1 , AR : GOSUB 1 360 : FOR I = XTOYSTEPF : FORJ=OTOF- 1 : I F I +J < =YT 
HENLSETA < J > =AR < I +J ) ELSELSETA < J > = " "  
1 250 NE X TJ : PUT 1 ,  < I -X > / F+ l : NEX T I : CL.OSE : RETURN 
1 260 GOSUB 1 330 : AN=BS : GOSUB 1 340 : 0PEN " I " , 2 , A I 
1 270 I NPUT#2 , NR , NF : GOSUB 1 440 : 60SUB340 : FOR I =OTONF- 1 : I NPUT.2 , AF < I >  
, F < O , I > , F < 1 , I > , F < 4 , I > , F < 5 , I > , F < 6 , I > : GOSUB 1 450 : NE X T : FOR I =OT0 1 0 : I NP 
UT#2 , PP < I > : NE X T : GOSUB280 : I FNR >MRTHEN I E=4 : 60T0 1 320 
1 280 OPEN " R " , 1 , AR : GOSUB 1 360 ::: FOR I =OTONR- 1 STEPF ::: FORJ=OTOF- 1 : 6ET 1 , I  
/ F+ 1 : LSETAR < I +J > =A < J > : NE X TJ , I : CLOSE : RETURN 
1 290 60SUB 1 330 : GOSUB 1 340 : 0PEN " I " , 2 , A I : I NPUT#2 , NO , N 1 :: I FN 1 < >NFTHEN 
I E=5 : GOT0 1 320ELSEI FNR+NO >MRTHEN I E=4 : 60T 0 1 320 
1 300 FOR I =OTONF-1 ::: I NPUT#2 , B , N 1 , N2 : I FN 1 < >F < O , I > ORN2< >F < 1 , I > THEN I E  
=5 : 60T0 1 320ELSE I NPUT#2 , N 1 , N 1 , N 1 : NEXT 
1 3 1 0  OPEN " R " , 1 , AR : GOSUB 1 360 : FOR I =OTON0- 1 STEPF : FORJ=OTOF- 1 : 6E T 1 , I  
/ F+ 1 : LSETAR < NR+ I +J > =A < J > : NEXTJ , I : NR=NR+NO 
1 320 CLOSE : RETURN 
1 330 E= " F I LE NAME « 8 CHARACTERS ) " : S3=8 : D=D 1 +D2 : GOSUB 1 50 :  I E=O z AR 
=BS : A I =BS : RETURN 
1 340 E= " DR I VE NO . < 0-3 > " ::: S3= 1 : D=D 1 :: 60SUB 1 50 : I FBS< > " " THENBS= " : " +B 
s 
1 350 AR=AR+ " / T XT " +BS : A I =A I + " / DAT " +BS : RETURN 
1 360 F=256/FL : FOR I =OTOF- 1 : F I ELD 1 , < I lFL > ASA, < FL > ASA < I > : NE X T : RETUR 
N 
1 370 I FERR/ 2=53THEN I E=6 : RESUME 1 320 
1 380 I FERR/ 2=6 1 THEN I E=7 : RESUME 1 320 
1 390 I FERR /2=570RERR / 2=640RERR/ 2=69THEN I E=8 : RESUME 1 320 
1 400 I FERR / 2=670RERR/ 2=68THEN I E=9 : RESUME 1 320 
1 4 1 0  I FERR/ 2=5THEN I E= 1 0 : RESUME 1 320 
1 420 ONERRORGOT020 
1 430 PR I NT@O , " F I LE :  " ANTAB < 1 8 ) " F I ELDS : " STRS < NF > TAB < 30 > " RECORDS : " 
STR$ < NR > TAB < 44 ) " SPACE : " STR$ (,MR-NR > D4 : RETURN 
1 440 CLS : GOSUB 1 430 : PR I NT@ 1 28 , " # " TAB < 4 > " F I ELD NAME " TAB < 22 > " TYPE " 
TAB < 30 > " LENGTH " : RETURN 
1 450 PR I NT@ 1 92+ I l 64 , I + 1 ; TAB < 4 > AF < I > TAB < 2 1 > AF < F < O , I ) +9 > TAB < 3 1 ) ; F < 
1 , I > :: RETURN 
1 460 PR I NT@ 1 28 , " RECORD : " D4 : FOR I =OTONF- 1 : LSETDS < I +4 > =AF < I > : NE X T  
1 470 PR I NT@ 1 35 , R "  " ; : FOR I =OTONF- 1 : LSETDU < I > =M I DS < AR < R- 1 > , F < 2 , I )  
, F < l , I > > : NEXT: RETURN 

42E9 
09D7 
2337 

** DUPLEX ** 

00 1 00 START 
00 1 1 0 MOVSTR 
00 1 20 EVAL 

EQU 
EQU 
EQU 

42E9H 
09D7H 
2337H 

OA7F 
1 997 
260D 
0890 
4 1 5B 
4 1 5B C39B43 
4 1 A9 
4 1 A9 C3C643 
42E9 
42E9 00 
0064 
434E EA42 
42AO 
4350 DD7300 
4353 DD23 
4355 DD7200 
4358 DD23 
435A C9 
435B 2B 
435C D7 
435D E5 
435E OEOO 
4360 oc 
436 1 23 
4362 7E 
4363 FE20 
4365 2808 
4367 FED5 
4369 2804 
436B FE28 
436D 20F t 
436F E 1  
4370 1 1 E942 
4373 E5 
4374 D5 
4375 4 1  
4376 1 A  
4377 BE 
4378 20 1 2  
437A 23 
437B 1 3  
437C 1 0F8 
437E D5 
437F DDE 1 
438 1 DD7E02 
4384 B7 
4385 2005 
4387 D 1  
4388 E 1  
4389 3EFF 
438B C9 
438C D 1  
4380 1 A  
438E 1 3  
438F B7 

00 1 30 SHAPE 
00 1 40 SNERR 
00 1 50 VARPT 
00 1 60 RETN 
00200 
002 1 0  
00220 
00230 
00300 
003 1 0  TABLE 
00320 REST 
00330 TNE X T  
00340 STORE 
00400 D I X I E 
004 1 0  
00420 
00430 
00440 
00450 SCAN 
00460 
00470 
00480 
00490 LP 1 
00500 
005 1 0  
00520 
00530 
00540 
00550 
00560 
00570 
00580 N X T 1  
00590 
00600 LP2 
006 1 0  
00620 
00630 LP3 
00640 
00650 
00660 
00670 
00680 
00690 
00700 
007 1 0  
00720 
00730 
00740 
00750 
00760 
00770 
00780 N X T2 
00790 LP4 
00800 
008 1 0  

EQU 
EQU 
EQU 
EQU 
ORG 
JP 
ORG 
JP 
ORG 
DEFB 
DEFS 
DEFW 
EQU 
LD 
I NC 
LD 
I NC 
RET 
DEC 
RST 
PUSH 
LD 
I NC 
I NC 
LD 
CP 
J R  
CP 
J R  
CP 
J R  
POP 
LD 
PUSH 
PUSH 
LD 
LD 
CP 
J R  
I NC 
I NC 
DJNZ 
PUSH 
POP 
LD 
OR 
J R  
POP 
POP 
LD 
RET 
POP 
LD 
I NC  
OR 

OA7FH 
1 997H 
260DH 
0890H 
4 1 5BH 
DEF 
4 1 A9H 
USR 
START 
0 
1 00 
REST 
42AOH 
< I X > , E  
I X  
< I X > , D  
I X  

HL 
1 6  
HL 
c , o 
c 
HL 
A, < HL >  
32 
Z , NX T 1  
2 1 3  
Z , NXT 1 
40 
N Z , LP 1  
HL 
DE , TABLE 
HL 
DE 
B , C  
A , < DE >  
< HL >  

NZ , NXT2 
HL 
DE 
LP3 
DE 
I X  
A , < I X+2 > 
A 
N Z , NXT2 
DE 
HL 
A , 255 

DE 
A , < DE >  
DE 
A 

< 
0 
r­
c:: :3: 
rr1 

w 

::z 
0 

N 

c... 
> 
::z 
c:: 
> 
A' 
-< 

..... 
I.C 
(X) 
N 

:3: -(") 
A' 
0 
I 

(X) 
0 

-a 
a:; 
rr1 

w 
..... 



4390 20FB 00820 JR N Z , LP4 43F 1 D7 0 1 720 RST 1 6  
< 

4392 2A4E43 00830 LD HL , < TNEXT > 43F2 1 8F 1  0 1 730 JR LP5 0 

4395 DF 00840 RST 24 43F4 CF 0 1 740 NXT3 RST 8 
I 
c:: 

4396 E 1  00850 POP HL 43F5 29 0 1 750 DEFB 4 1  3: 
I'T'1 

4397 20DA 00860 J R  N Z , LP2 43F6 DDE 1 0 1 760 POP I X  w 
4399 AF 00870 X OR A 43F8 E5 0 1 770 PUSH HL 2 
439A C9 00880 RET 43F9 2 1 9008 01 780 LD HL , RETN 0 

4399 CD5B43 0 1 000 DEF CALL SCAN 43FC E5 0 1 790 PUSH HL 
N 

439E F5 0 1 0 1 0  PUSH AF 43FD FDE9 0 1 800 JP < I V >  
439F 4 1  0 1 020 LD B , C OC77 02000 DADD EQU OC77H c.... 
43AO EB 0 1 030 E X  DE , HL OC70 020 1 0  DSUB EQU OC70H > 

2 
43A 1 CDD709 0 1 040 CALL MOVSTR ODA 1 02020 DMULT EQU ODA 1 H  c:: 

> 
43A4 EB 0 1 050 E X  DE , HL ODES 02030 DD I V  EQU ODESH :::0 

-< 
43A5 D5 0 1 060 PUSH DE 09D3 02040 MOVE EQU 09D3H __. 
43A6 29 0 1 070 DEC HL 09FC 02050 SWAP EQU 09FCH 1.0 
43A7 D7 0 1 080 RST 1 6  OA4F 02060 CPACC EQU OA4FH 

o:> 
N 

43A8 CF 0 1 090 RST 8 40AF 02070 NTF EQU 40AFH 
43A9 D5 0 1 1 00 DEF9 2 1 3  4 1 1 D  02080 ACC EQU 4 1 1 DH 
43AA CD3723 0 1 1 1 0 CALL EVAL 4 1 27 02090 AUX EQU 4 1 27H 
43AD E5 0 1 1 20 PUSH HL 429F 02300 FLAG EQU 429FH 
43AE CD7FOA 0 1 1 30 CALL SHAPE 42CO 023 1 0  VAR EQU 42COH 
43B 1 EB 0 1 1 40 E X  DE , HL 42C8 02320 CUM EQU 42C8H 
43B2 E 1  0 1 1 50 POP HL 42DO 02330 TOT EQU 42DOH 
4393 DDE 1 0 1 1 60 POP I X  42D8 02340 NUM EQU 42D8H 
4395 CD5043 0 1 1 70 CALL D I X I E 42EO 02345 SPARE EQU 42EOH 
43B8 DD360000 0 1 1 80 LD < I X >  , 0  43FF 0000 02350 ONE DEFW 0 ::: 
43BC DD23 0 1 1 90 I NC I X  440 1 0000 02360 DEFW 0 ....... ("'") 
43BE F 1  0 1 200 POP AF 4403 0000 02370 DEFW 0 :::0 

0 
43BF B7 0 1 2 1 0  OR A 4405 008 1 02380 DEFW 8 1 00H I 

4407 C468 02390 P I 2  DEFW 68C4H 
o:> 

43CO CO 0 1 220 RET N Z  0 

43C 1 DD224E43 0 1 230 LD < TNEX T > , I X 4409 2 1 A2 02400 DEFW OA22 1 H  
43C5 C9 0 1 240 RET 4409 DAOF 024 1 0  DEFW OFDAH 
43C6 D 1  0 1 500 USR POP DE 440D 498 1 02420 DEFW 8 1 49H 
43C7 23 0 1 5 1 0  I NC HL 440F CAE9 02430 P I 1 80 DEFW OE9CAH 
43C8 CD5B43 0 1 520 CALL SCAN 441 1 94 1 2  02440 DEFW 1 294H 
43GB 97 0 1 530 OR A 44 1 3  35FA 02450 DEFW OFA35H 
43CC CA97 1 9  0 1 540 JP Z , SNERR 44 1 5  OE7B 02460 DEFW 7BOEH 
43CF DD5EOO 0 1 550 LD E ,  < I X >  44 1 7  7BCF 02462 L062 DEFW OCF7BH 
43D2 DD560 1 0 1 560 LD D, < I X+ t > 44 1 9  D 1 F7 02464 DEFW OF7D 1 H  
43D5 D5 0 1 570 PUSH DE 44 1 B  1 772 02466 DEFW 72 1 7H 
43D6 FDE 1  0 1 580 POP I V  44 1 D  3 1 80 02468 DEFW 803 1 H  
43D8 0600 0 1 590 LD B , O  44 1 F  2 1 AF40 02500 SETUP 1 LD HL , NTF 
43DA 09 0 1 600 ADD HL , BC 4422 3608 025 1 0  L D  < HL >  , B  
43DB 2B 0 1 605 DEC HL 4424 3EFF 02520 LD A , 255 
43DC D7 0 1 6 1 0  RST 1 6  4426 32BF42 02530 LD < FLAG > , A  
43DD CF 0 1 620 RST 8 4429 DD5EOO 02540 LD E, < I X >  
43DE 28 0 1 630 DEFB 40 442C DD5601 02550 LD D, < I X + t > 
43DF DD2 1 A042 0 1 640 LD I X , STORE 442F CDB744 02560 CALL DO I T 1  
43E3 DDE5 0 1 650 PUSH I X  4432 1 83 1  02570 J R  OUTVAR 
43E5 CDOD26 0 1 660 LP5 CALL VARPT 4434 CD6A44 02575 NUMUP CALL NDVCUM 
43EB CD5043 0 1 670 CALL D I X I E 4437 CDFC09 02580 TOTUP CALL SWAP "'0 

> 
43E9 2B 0 1 680 DEC HL 443A 1 1 D042 02582 LD DE , TOT Cj) 
43EC D7 0 1 690 RST 1 6  443D CDB744 02584 CALL DO I T 1  

I'T'1 
43ED FE2C 0 1 700 CP 44 4440 CDC844 02590 CALL SWI TCH w 

N 

43EF 2003 0 1 7 1 0  J R  N Z , NXT3 4443 1 8 1 B  02600 J R  OUT TOT 



4445 CD 1 F44 026 1 0  E XPCOS CALL SETUP 1 44D4 CD9A44 03 1 40 SUBONE CALL ONE AUX < 
4448 CDEB44 02620 SETUP3 CALL NUMONE 44D7 C3700C 03 1 50 SUBRET JP DSUB 0 

r-

444B AF 02630 XOR A 44DA CD7F44 03 1 60 NUMADD CALL ONEACC c: 
3: 

444C 32DF42 02640 LD < NUM+7 > , A  44DD CDA244 03 1 70 ADDNUM CALL NUMAUX rr1 

444F CD7F44 02645 CALL ONEACC 44EO C3770C 03 1 80 ADDRET JP DADD w 

4452 1 809 02650 JR SETUP4 44E3 CDDA44 03 1 8 1  UPNUM CALL NUMADD ::z 

4454 CD6544 02655 OUTSET CALL OUTVAR 44E6 1 1 1 D4 1  03 1 82 LD DE , ACC 0 

4457 CDEB44 02660 SETUP2 CALL NUMONE 44E9 1 803 03 1 84 J R  NUMB N 
445A CD7544 02670 CALL VARACC 44EB 1 1 FF43 03 1 90 NUMONE LD DE , ONE 
445D CD6D44 02680 SETUP4 CALL OUT CUM 44EE 2 1 D842 03200 NUMB LD HL , NUM c... ::t:o 
4460 2 1 D042 02690 OUTTOT LD HL , TOT 44F 1 1 897 032 1 0  J R  MOV I T  ::z 

c: 
4463 1 80B 02700 J R  DO I T3 44F3 CD4544 03500 DEX P  CALL E X PCOS ::t:o 

027 1 0  OUTVAR LD HL , VAR 44F6 3E7F 03503 LD A , 1 27 
:::0 

4465 2 1 C042 -< 

4468 1 806 02720 JR DO I T3 44F8 32BF42 03505 LD < FLAG> , A  
446A CDC244 02730 NDVCUM CALL NUMD I V  44FB CDB944 035 1 0  LPX CALL CALCY � 

co 

446D 2 1 C842 02740 OUTCUM LD HL , CUM 44FE CD3444 03550 CALL NUMUP N 

4470 1 1 1 D4 1  02750 DO I T3 LD DE , ACC 450 1 3ACF42 03560 LD A ,  < CUH+7 ) 
4473 1 8 1 5  02760 JR MOV I T  4504 B7 03570 OR A 
4475 1 1 C042 02770 VARACC LD DE , VAR 4505 C8 03580 RET z 

4478 1 80D 02780 JR DO I T 1  4506 1 BF3 03590 JR LPX 
447A 1 1 C842 02790 CUMACC LD DE , CUM 4508 CD5745 03600 DSQR CALL DLOG 
447D 1 808 02800 JR DOI T 1  450B 2 1 24 4 1  0361 0  LD HL , ACC+7 
447F 1 1 FF43 028 1 0  ONEACC LD DE , ONE 450E 35 03620 DEC < HL >  
4482 1 803 02820 J R  DO I T 1  450F CD6544 03625 CALL OUTVAR 
4484 1 1 0744 02830 P I ACC LD DE , P I 2  45 1 2  CD4844 03630 CALL SETUP3 
4487 2 1 1 D4 1  02840 DO I T 1  LD HL , ACC 45 1 5  1 8E4 03640 JR LPX 3: ....... 
44BA C3D309 02850 MOV I T  J P  MOVE 45 1 7  CD 1 F44 03700 DS I N  CALL SETUP 1 ("'") 
448D 1 1 C042 02860 VARAUX LD DE , VAR 45 1 A  CD5744 037 1 0  CALL SETUP2 

:::0 
0 

4490 1 BOB 02870 JR DO I T2 45 1 D  1 803 03720 JR CALC 1 
I 

co 

4492 CD7A44 02880 CUMTOT CALL CUMACC 45 1 F  CD4544 03800 DCOS CALL E XPCOS 0 

4495 1 1 D042 02890 TOTAUX LD DE , TOT 4522 CDAF44 03900 CALC1 CALL CALC X 
4498 1 803 02900 J R  DO I T2 4525 CD6A44 03930 CALL NDVCUM 
449A 1 1 FF43 029 1 0  ONEAUX LD DE , ONE 4528 CDB444 03935 CALL UPACC 
449D 2 1 2741 02920 DO I T2 LD HL , AUX 452B CD3444 03940 CALL NUMUP 
44AO 1 BE8 02930 JR MOV I T 452E 3ACF42 03950 LD A ,  < CUM+7) 
44A2 1 1 D842 02940 NUMAUX LD DE , NUM 453 1 B7 03960 OR A 
44A5 1 8F6 02950 J R  DO I T2 4532 CB 03970 RET z 

44A7 CD 1 F44 02960 CONV CALL SETUP 1 4533 1 BED 03980 JR CALC1 
44AA 1 1 0F44 02970 P I AUX LD DE , P I 1 80 4535 CD 1 F44 04090 SETUP5 CALL SETUP1 
44AD 1 8EE 02980 JR DO I T2 4538 3A234 1 04 1 00 LD A, < ACC+6 ) 
44AF CDB944 03000 CALCX CALL CALCY 453B FEBO 04 1 1 0 CP SOH 
44B2 1 808 030 1 0  J R  VARMUL 453D DB 04 1 20 RET c 
44B4 CDE344 03020 UPACC CALL UPNUM 453E D 1  04 1 30 POP DE 
44B7 1 8C 1  03030 JR CUMACC 453F C397 1 9  04 1 40 J P  SNERR 
44B9 CDB444 03035 CALCY CALL UPACC 4542 CD 1 F45 04200 DTAN CALL DCOS 
44BC CD8D44 03040 VARMUL CALL VARAUX 4545 2 1 E042 042 1 0  LD HL , SPARE 
44BF C3A 1 0D 03050 J P  DMULT 4548 CD7044 04220 CALL DOI T3 
44C2 CDA244 03060 NUMD I V  CALL NUMAUX 454B CD 1 745 04230 CALL DSI N  
44C5 C3E50D 03070 JP DD I V  454E 1 1 E042 04240 LD DE , SPARE 
44CB 3ABF42 03080 SW I TCH LD A , < FLAG > 455 1 CD9D44 04250 CALL OO I T2 
44CB 2F 03090 CPL 4554 C3E50D 04260 JP DD I V  "'0 

::t:o 
44CC 32BF42 03 1 00 LD < FLAG > , A  4557 CD3545 04600 DLOG CALL SETUP5 Ci) 

rr1 

44CF B7 03 1 10 FL I P  OR A 455A 2 1 244 1 04602 LD HL , ACC+7 
w 

44DO 2805 03 1 20 J R  Z , SUBRET 455D 7E 04604 LD A, < HL >  w 

44D2 1 BOC 03 1 30 JR ADDRET 455E D682 04606 SUB 1 30 



4560 32E042 04608 LD < SPARE > , A  45E2 35 05030 DEC < HL >  

4563 3682 046 1 0  L D  < HL > , 1 30 45E3 1 822 05040 JR l"lULRET 
< 
0 

4565 CD9A44 04620 CALL ONE AUX 45E5 CD5444 05050 UNDER CALL OUTSET 
r-
c: 

4568 CD770C 04630 CALL DADD 45E8 CDE344 05 1 00 CALC2 CALL UPNUM 
3: 
1""'1 

4568 CD6544 04640 CALL OUTVAR 45E8 CDAF44 05 1 1 0 CALL CALC X w 

456E CDD444 04650 CALL SU80NE 45EE CD6D44 05 1 20 CALL OUTCUM :z 

457 1 CDD444 04660 CALL SU80NE 45F 1 CDC244 05 1 30 CALL NUMD I V  0 

4574 CD8D44 04670 CALL VARAUX 45F4 CD3744 05 1 40 CALL TOTUP 

4577 CDE500 04680 CALL DD I V  45F7 3ACF42 05 1 50 LO A, < CUM+7) 
N 

457A CD5444 04690 CALL OUTSET 45FA 87 05 1 60 OR A c... 

4570 3E7F 04692 LD A , 1 27 45F8 C8 05 1 70 RET z 
> 
:z 

457F 328F42 04694 LD < FLAG > , A  45FC 1 8EA 05 1 80 JR CALC2 c: 
> 

4582 CDE845 04700 CALL CALC2 45FE CDA744 05300 DD CALL CONV :::0 
-< 

4585 CD9544 047 1 0  CALL TOTAUX 460 1 C3E50D 053 1 0  J P  DD I V  ..... 

4588 CD770C 04720 CALL DAOD 4604 CDA744 05400 DR CALL CONV 1.0 
4588 2 1 E042 04722 LD HL , SPARE 4607 C3A 1 0D 054 1 0  MULRET JP DMULT 

co 
N 

458E 7E 04724 LD A , < HL >  460A CD8444 05500 DP I CALL P I ACC 

458F 87 04726 OR A 460D 28 055 1 0  DEC HL 

4590 C8 04728 ' RET z 460E 34 05520 I NC < HL >  

4591 F29845 04730 J P  P , POS 460F C9 05530 RET 

4594 3600 04732 LD < HL >  , O  46 1 0  00 05540 DEF8 0 

4596 ED44 04734 NEG 461 1 0000 05600 F I N  DEFW 0 

4598 47 04736 POS LD 8 , A  46 1 3  00 056 1 0  F I N 1  DEF8 0 

4599 D9 04737 LPL E X X  40A4 05700 ORG 40A4H 

459A 1 1 1 744 04738 LD DE , LOG2 40A4 1 1 46 057 1 0  DEFW F I N  

4590 C09D44 04740 CALL DO I T2 40F9 05720 ORG 40F9H 3: 

45AO 3AE042 04742 LD A, < SPARE > 40F9 1 346 05730 DEFW F I N 1  
1-1 
n 

45A3 CDCF44 04744 CALL FL I P  40F8 1 346 05740 DEFW F I N l  :::0 
0 

45A6 D9 04745 E X X  40FD 1 346 05750 DEFW F I N l  I 
co 

45A7 1 0FO 04746 DJN Z  LPL 42E9 05800 ORG START 0 

45A9 C9 04748 RET 42E9 OODD 058 1 0  DEFW ODDOOH 

45AA CD 1 F44 04800 DATN CALL SETUP 1 42E8 0845 05820 DEFW DSQR 

45AD CD9A44 048 1 0  CALL ONEAUX 42ED OODF 05830 DEFW ODFOOH 

4580 CD4FOA 04820 CALL CPACC 42EF 5745 05940 DEFW DLOG 

4583 FE0 1 04830 CP 1 42F 1 OOEO 05850 DEFW OEOOOH 

4585 28 1 2  04840 JR Z , OVER 42F3 F344 05860 DEFW DEXP 

4587 B7 04850 OR A 42F5 OOE 1 05870 DEFW OE 1 00H 

4588 2824 04860 JR Z , UN I T  42F7 1 F45 05880 DEFW DCOS 

458A 2 1 2D4 1 04870 LD HL , AUX+6 42F9 OOE2 05890 DEFW OE200H 

45BD 3680 04880 LD < HL > , 1 28 42F8 1 745 05900 DEFW DS I N  

45BF CD4FOA 04890 CALL CPACC 42FD OOE4 059 1 0  DEFW OE400H 

45C2 FE0 1 04900 CP 1 42FF AA45 05920 DEFW DATN 

45C4 28 1 F  049 1 0  JR Z , UNDER 430 1 OOE3 05922 DEFW OE300H 

45C6 B7 04920 OR A 4303 4245 05924 DEFW DTAN 

45C7 28 1 5  04930 J R  Z , UN I T  4305 0044 05930 DEFW 4400H 

45C9 CDFC09 04940 OVER CALL SWAP 4307 FE45 05940 DEFW DD 

45CC CD7F44 04950 CALL ONEACC 4309 0052 05950 DEFW 5200H 

45CF CDE50D 04960 CALL DD I V  4308 0446 05960 DEFW DR 

45D2 CDE545 04970 CALL UNDER 430D 0050 05970 DEFW 5000H 

45D5 CDFC09 04980 CALL SWAP 430F OA46 05980 DEFW DP I 

45D8 CD8444 04990 CALL P I ACC 431 1 00 05990 DEFB 0 ""0 
> 

45DB C3700C 05000 JP DSUB 003C 06000 NEW DEFS 60 en 

45DE CD8444 050 1 0  UN I T  CALL P I ACC 434E 1 243 060 1 0  DEFW NEW 
1""'1 

45E 1 2B 05020 DEC HL 06CC 06200 END 06CCH 
w 
� 
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***** NEXT MONTH'S ISSUE ***** 

Next month • s issue will contain at least the fo 11 owing programs plus the usua 1 features and 
articl es .  

** VDU SAVE L2/4K ** 

This BASIC program creates a machine language 
program that allows the screen display 
to be saved into memory and then be reca 11 ed 
at a later time. Two new commands are 
added to non-disk BASIC, LSET to store 
the image and RSET to recall an image. 

** FLASHING MESSAGE L2/l6K m.l. ** 

A machine language program which displays 
a fl as hi ng message at the top of the screen 
independent of the BASIC program you are 
running. The rate of flash can be adjusted 
and the message can be turned on or off 
from BASIC. 

** fHND READER L2/4K ** 

Can this program read your mind? 
artificial intelligence? ...  (or is 
computer trickery) . Next month 
the chance to find out, if you can ! 

Is this 
it just 
you get 

** INCOME TAX L2/4K ** 

Before you know where you are, it will 
be that time of year . again, so be ready 
for it with this program which will calculate 
the income tax payabl e  for a person who 
would normally complete the Australian 
u s n  Income Tax return. 

** LONGVARS L2/48K m.l. ** 

This is a machine language pre-processor 
for BASIC programs. It wi 11 all ow you 
to use long variable names in a BASIC program, 
(in the deve 1 opment stage) so that names 
like AARDVARK and AARD\�OLF wi 11 be dis­
tinguished. A lso, variable names that 
contain reserved words may be used, e . g .  
STIFF which contains IF. 

- 0000000000 -

***** MICROBUGS ***** 

In which we correct those errors which seem to creep in, no matter how careful we are. 

BASIC + LABELS Vol. 3 Issue l, December 1981. 

Oops, in the voluminous documentation which accompanied this machine language program we omitted 
to mention the entry point, thus leaving you with 2000 odd bytes of unexecutab l e code. The 
entry point is 7E42H(32386 Dec}. 

IU +-' ro 0 

0 co 
6 
0:: 
(.) 
� 
c: 
c: 
0 

·.;::; ro 
-� 
::0 
::J Q.. 

>­
c 
0 
IU 
� IU (/) (/) ro 0 
0 
..:::t. 
.!!? 
-a 
c: 
0 
c: 
0 

·.;::; ro -� 
::0 
::J Q.. 

..c: +-' 
0 co 

IU 
E ro 
z 

- 0000000000 -

(/) (/) 
e 
-a 
-a 
<( 

IU 
-a 
0 0 
t: 
0 Q.. 

E 
� Cl 
0 
a. 
IU 
..c: 
+-' 
+-' ro 
..c: 
� 
c: 
0 
(/) IU +-' 
0 c: 
en' 
c: 
0 

·.;::; 0 
2 +-' (/) 
.s 
IU +-' ro 
::J 
0" IU 
-g �  IU 
>- ' Q_ ;!:: 
O. cn  
::J IU 
(/) 0 
::J -c  
0 :!:: 
>- �  

� _g  +-' -c::J 
e lij 
::J (/) en IU c: 0 W -e  

E IU 
t: >­(/) 
0 u.. 

-� 
IU > 
e 0. 
-� 
>­ro 
E 
..:::t. 
c: 
..c: +-' 
::J 
0 >­
+-' ro 
..c: +"' (/) +"' c: IU 
E IU 
� 
a. 
-� 
0 (/) IU Cl c: ro 
..c: 0 
IU 
..c: 
1-

0 
(/) 0. 
E ro 
t: 
IU 
(/) 0 

(3 c: IU 
-a c: ro 
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***** CASSETTE/DISK EDITION INDEX ***** 

The cassette edition of MICR0 -80 contains all the software listed each month, on cassette. 
A 1 1  cassette subscribers need do is CLOAD and RUN the programs . Leve 1 I I programs are recorded 
on side l of the cassette. Level I programs are recorded on side 2. Level I programs are not 
compatible with the System 80 All programs are recorded twice in succession. Note, System 
80 computers have had different tape-counters fitted at different times. The approximate start 
positions shown are correct for the very early System 80 without the volume control or level 
meter. They are probably incorrect for 1 ater machines. The rates for a cassette subscription 
are printed on the inside front cover of each issue of the magazine. 

The disk edition contains all those programs which can be executed from disk, including Level 
I programs. Level I disk programs are saved in the NEWDOS format. Users require the Level 
1/CMD utility supplied with NEWDOS + or NEWDOS 80 version 1 . 0  to run them. 

SIDE ONE 

TESTSTR (Demonstration) 
II 

MEASUREMENTS 
II 

SUPER HANGMAN 
II 

DUPLEX 
I I  

SIDE TWO 

TYPE 

L2/4K 

L2/ 16K 
II 

L2/ 16K 
II 

SYSTEM 

I. D. DISK FILESPEC 

T TESTSTR/BAS 

M MEASURE/BAS 
II 

H HANGMAN/BAS 
II 

DUPLEX DUPLEX/CMD 

DATA BASE MANAGEMENT SYSTEM 48K/DISK D DBMS/BAS 
II I I  II 

FILES L2/48K F FILES/BAS 

DUPLEX EDTASM DUPLEX DUPLEX/EDT 

""0 0 
(I) 
� (") 0 a. CD 

)> 0 
0 
::0 
m en en 

z 
)> 
s: 
m 

en 
<3' ::I Q) 
� c .., CD 

m X 
"? 
m ::I a. 

OJ Q) ::I 7\ (") Q) 
a.. 
)> (") (") 0 c ::I 
� 

z c 
3 0" 
� 

0 
() =r CD .0 c CD 

0 
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A SPECIAL OFFER ! 

Ill TO 

SU BSC RI B E RS O F  

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

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

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

GREAT DISCOUNT PRICES ! ! ! 
H OW TO O R D E R  -

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

2 .  D E D U CT 1 0% F ROM A D V E RT I SE D P R I C E S  

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

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

W E  W I L L -

1 .  A TT EN D TO Y OU R  O R D E R  W I TH I N  7 D A Y S  

2.  SU P P LY GOODS S E L E C T E D  F R E I G H T  F R EE ! 

3 .  S EN D  A D V E RT I SI N G  R E G U LA R LY TO K E E P 

Y OU I N FORMED O F  C U R R E N T  S PE C I A LS ! 

* subject to avai labi l i ty 

ll\NP.Y 
DEALER 

- ' 

to CON QU EST ELECTRON I CS Pty. Ltd. 
212 KatoOf'l'lba St. KA TOOMBA 2780 
Pl ease supply -

..Q_TY . CAT _NO DESC. ADV. PRICE 

SUB TOTAL 
· ---

LESS 1 0'/o 
F IND CHEQUE FOR TOTAL 

SEND FREI GH T  FREE TO 
N AM E  _ _  

ADDRESS . , · · · · · · · · · · · " " · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . .  P/ Code . . .. . . . . . . . . . . . . .  . 

-� 
toNOUEfT ELEtTRONitf PTY . LTD . 

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