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

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

Z80 MOM 
A low memory, machine language monitor which enables you to 
insert OP codes, edit memory, punch system tapes etc .. 

Cube 
An ingenious representation of the popular Rubicks cube game 
for Disk users. 

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

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

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

Despi te the promi ses , very few of the new co 1 our computers have actual ly been seen i n  the shops 
yet . Commodore wi th i ts VI C-20 and Tandy wi th the TRS-80 Col our Computer , are both resi gned 
to mi ssi ng the Chri stmas rush but it does seem that these computers wi l l  actual ly be avai l abl e 
i n  February , 1 982 . 

So , wi th Tandy at l ong l ast about to have a col our computer,  what of the Dick Smi th organi sati on? 
Whi 1 st there have been rumours of co 1 our add-ons for the System 80/Vi deo Geni e ,  there have been 
no suggesti ons that the manufacturers of the Vi deo Geni e actual ly have a col our computer on 
the way . So, Di ck Smi th has sol ved hi s probl em himsel f and wi l l  shortly be competi ng wi th Tandy 
i n  offeri ng col our computers . How has he done i t? DICK SMITH ELECTRONI CS WILL SHORTLY BE SELLI NG 
THE VI C-20 BY COMMODORE . It wi l l  be a fasci nati ng battl e to see whi ch computer gai ns the most 
customers . The V I C-20 i n  i ts most bas i c  form wi ns over the TRS-80 Col our on pri ce - $399 versus 
$599 , but before a judgement can be made , it i s  necessary to compare the pri ces for equi pment 
of simi l ar performance ( both systems have a wi de range of add-ons and expansi on uni ts ) . That 
we wi 1 1  do for you i n  the next few i ssues . Next month we wi 1 1  have a detai 1 ed revi ew of the 
TRS-80 Col our Computer , based on hands-on experi ence of a reader who i mported hi s own several 
months ago , and our own i mpres si ons of an expanded BASIC  machi ne l oaned to us by Tandy . We 
wi l l  fol l ow that in a l ater i ssue wi th a comparati ve revi ew of the V I C-20 . We wi l l  al so l ook 
at one of the newest offeri ngs, the Hi tachi Peach . There are exc i ti ng times ahead for those 
con temp 1 ati ng the purchase/rep 1 acement of a computer, and we wi 1 1  do our part i n  keepi ng you 
i nformed . 

Thi s  i ssue marks the compl eti on of two years of publ i cat i on for MICR0-80 . The next 1 2  months 
promi se to be even more exc i ti ng in mi crocomput i ng than the past . We i ntend to ri se to the 
cha 1 1  enge i n  a number of ways . We wi 1 1  expand our coverage of the fami 1 i ar computers and , i n  
parti cul ar , wi 1 1  gi ve i ncreased support to the Mode 1 I I  I .  Not only wi 1 1  the magazi ne carry 
a 1 ot of h i therto unpub 1 i shed i nformati on about the i nterna 1 s of the r�ode l I I I ,  but Eddy Paay 
i s  putti ng the fi ni shi ng touches to hi s Model I I I  ROM Reference Manual and a great Debug uti l i ty 
program for the Mode 1 I I  I .  r�any more of our readers now operate di sk systems so we wi 1 1  i nc 1 ude 
much more i nformati on and programs for di sk users . Then there are the col our computers . I t  
i s  our i ntent i on t o  support the TRS-80 C o  1 our Computer , at 1 east . Thi s  w i  1 1  not b e  done at 
the expense of the space gi ven to the TRS-80 Mode 1 s I and I I I  and the System 80 , rather we wi 1 1  
i ncrease the s i ze of the magazi ne to accommodate the extra materi al . 

NEW PROGRAM L I BRARY AVAI LABLE FREE TO tUCR0-80 SUBSCRI BERS . 

We have devel oped a new program l i brary of excel l ent qual i ty and worth over $1 00 at retai l val ue . 
The seven new programs on cassette or di sk , together wi th a comprehensi ve and i nformat i ve manual , 
wi 1 1  be sent free of charge to a 1 1  new subscri bers and to those who renew thei r subscri pti on 
from I ssue 25 ( December , 1 981 ) onwards .  Further detai l s  of the programs contai ned i n  our new 
software l i brary wi l l  be publ i shed shortly .  

INFLATION STRI KES ( BUT JUST A LITTLE ) .  

The pri ce for a 1 2  months '  subscri pti on to MICR0-80 has remai ned unchanged s i nce we commenced 
publ i cati on 2 years ago . Duri ng that t ime ,  the Consumer Pri ce I ndex i n  Austral i a  has i ncreased 
by more than 20% . Commenci ng next i ssue, the pri ce of a subscri pti on to MICR0-80 magazi ne wi l l  
i ncrease to $26 , a Cassette subscri pti on to $65 and a Di sk subscri pti on to $1 25 . These i ncreases 
are very much 1 ess than the i nfl ati on rate and the i ncreased revenue wi 1 1  assi st us  to i mprove 
the qual i ty of your magazi ne sti l l  further . 

DIGITAL COMMUNI CATIONS COMI NG TO AUSTRALIAN MICRO-USERS . 

One of the more exc i ti ng uses for a mi crocomputer i s  to use i t  as a communi cati ons medi um , i . e .  
for one microcomputer to communi cate wi th another several ki l ometers di stant . Many of our readers 
have al ready tri ed sendi ng programs over the tel ephone l i ne by connecti ng ampl i fi ers to the 
cassette port , we know . Thi s  i s  an unsophi sti cated versi on of an acousti c coup l er whi ch i s  
wi dely used for transmi tti ng digi tal i nformati on between commerci al computers . 

One method of i mpl ementi ng automati c data processi ng i n  a busi ness i s  to use a t i me-shari ng 
bureau vi a a di al -up l i ne . Turni ng that j argon i nto some sembl ance of Engl i sh ,  we fi nd that 
an a 1 ternati ve to i nsta 1 1  i ng your own computer i s  to buy a termi na 1 and pri nter and connect 
to a 1 arge computer vi a an ordi nary te 1 ephone 1 i ne . The 1 arge computer runs your programs i n  
response to coiJillands from the termi nal and you can produce l i st i ngs , reports , etc . on your pri nter . 
The 1 arge computer i s  shared by many other users whi ch keeps the cost to each user down to an 
acceptab 1 e 1 eve 1 • These computers are owned by compani es ca 1 1  ed bureaus . The vo 1 ume of data 
bei ng transferred around the worl d  at any one t ime i s  l arge and growi ng and i s  s i gn i fi cant wi th 
respect to the amount of voi ce traffi c handl ed by tel ephone l i nes . Many bureaus have computers 
i n  onl y  one or two 1 ocati ons in the country and users • data i s  transferred by 1 ong di stance 
tel ephone l i nes ( usual l y  hi gh speed l i nes ) . In the extreme , the computer you are usi ng mi ght 
actual l y  be on the other s i de of the worl d  and your data i s  beamed around the gl obe vi a a satel l i te .  

A 1 1  of the above i s  happeni ng now and i s  expensi ve .  One of the prob 1 ems that bureaus have i s  
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that most businesses want to process data during normal working hours, so 1 arge (expensive) 
computers and peri phera 1 s need to be i nsta 11 ed to cope with peak traffic whi 1st, for at 1 east 
half the time, these machines are very much under-utilised. Even attractive, low, off-peak 
rates fail to keep them fully utilised since it is usually prohibitively expensive for their 
customers to bring in staff at night to process data. 

About 18 months ago, an enterprising bureau in the U.S.A. had a bright idea. What if they reduced 
their off-peak rates way, way down, put some useful BASIC programs on their computers and sold 
off-peak time to personal computer users, most of whom were working for their employees in peak 
times anyway? Thus was born t4icronet. Others were quick to follow. Electronic mail systems 
and bulletin boards abound. These are systems whereby computer owners across the country 
communicate with each other vi a the te 1 ephone 1 i nes and 1 eave messages on disks driven from 
the host computer. 

Some more enterprising souls amongst the Australian microcomputing fraternity have joined their 
American co 11 eagues by using the �·1IDAS link provided by the Overseas Tel ecommuni cation Company 
(OTC). Unfortunately, this can be very expensive indeed, possibly costing as much as $50-$60 
per hour, depending upon the amount of data transferred through the link. Help is at hand, 
however. An Australian microcomputer network has now been announced, called the AUSTRALIAN 
SOURCE, (no doubt after one of the most successful similar U.S. organisations, the SOURCE but, 
we understand, there is no direct relationship between the two). The AUSTRALIAN SOURCE will 
commence operations in Me 1 bourne early in 1982. Thereafter, it wi 11 become available in Sydney 
about 30 days later then Brisbane, Perth and Adelaide in that order so that, by about the middle 
of 1982, users ·in a 11 major capita 1 cities wi 11 be ab 1 e to link up with the AUSTRALIAN SOURCE 
via a local telephone call. 

There is an initial fee of $100 to become an AUSTRALIAN SOURCE subscriber but founder subscriptions 
taken out prior to 1st February, 1982 can be had for only $60. Thereafter, users pay $10 per 
hour in peak time (8 a.m. - 6 p.m.) and $4.50 per hour in off-peak time (6 p.m. - 8 a.m.). 
�1ICR0-80 is very excited about the possi bi 1 i ties which this new venture opens to microcomputer 
owners. We will support the AUSTRALIAN SOURCE will articles explaining how to adapt your equipment 
to communicate with the SOURCE and membership of the SOURCE is avail ab 1 e from our mai 1 order 
department. In fact, we have reserved a number of charter memberships for our readers and we 
have also taken the unusual step (for us) of accepting an advertisement in our columns for the 
AUSTRALIAN SOURCE which gives you further information about this service (see back cover). 

As we S<:tid above, we will discuss the equipment requirements in more detail in a future issue. 
The mini mum requirement, however, wi 11 be a duplex seri a 1 port able to operate at 300 baud and 
an acoustic coupler. At present an '80 user would require an expansion interface to meet the 
requirement for a serial port. We are looking at a cheaper alternative for those without expansion 
interfaces - more news in later issues. 

- 0000000000 -

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

PART 4 - SOFTWARE DRIVERS 

In this cone l udi ng part we wi 11 look at sever a 1 driver programs to enab 1 e you to use both the 
joysticks and input/ output ports. ��e had also intended to include full-sized masters for the 
PC board in this part. However, one or two tracks need to be added/changed and we have held 
over publication until the revised artwork is available (hopefully next issue). We will also 
announce the price of the PC board itself, in that issue. 

Last month we included two circuit diagrams on Page 12, without co!TIDent. These were for a port 
output monitor and a port input switch. The output monitor enab 1 es you to visually detect the 
status of each bit of an output port. Any bit having a va 1 ue of 1 wi 11 cause its LED to be 
"OW'. A LED will be off when its corresponding bit has a value of 0. The port input switch 
enables you to set up any desired bit pattern on an input port. You may like to check the oper
ation of your ports by writing a simple program to transfer the byte on the port input switch 
to an output port. Each bit that is "ON" at the input should also be "ON" at the output. 

Finally, the diagram be 1 ow shows the buss connector numbering for the socket into which the 
ribbon cable to the TRS-80 keyboard, is plugged. 

Bwss CoNtusc.roR NuNret£tttNG

CofJf"OAM.s -ro rRS-80 Mooe�.. I 
l:y.PRN.SJON PoRr E::-r><;e CRRD 

Rt8Bor.� c,BLc 
f 19 2q 
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The first listing below contains three simple demonstration programs which enable you to move 
a dot around the screen, draw lines etc., using the joysticks. The first joystick program simply 
inputs the digital value of the voltage at the joystick moving arms. This is then processed 
to conform to the constraints of the level 2 X,Y maximums of 127,47 respectively. The graphic 
point location is then SET and RESET to flash the position of the joystick controlled graphic 
point. The 8 bit values of the two inputs are also displayed in decimal at the bottom left 
corner of the screen. The next program, accessed by RUN 100, is similar but does not RESET 
and hence draws a continuous 1 i ne as the joystick is moved. The third joystick program, RUN 
200 ,  combines the actions of both of the preceding programs. You can draw lines with the addition 
that if the space bar is pressed, the spot can be moved while fl as hi ng but not drawing, to a 
different location, ready to start drawing again. This one is a good one for young kids to 
play with. 

5 REM *** THIS PROGRAM MOVES A SPOT AROUND THE SCREEN 
LINE 10 CLEARS THE SCREEN 
LINE 20 INTEGERS ARE FASTER 
LINE 30 FETCHES JOYSTICKS DIGITAL VALUE F 

6 REM LINE 40 TURNS OFF THE GRAPHIC POINT 
LINE 50 LIMITS "X" TO 127 

10 CLS 

LINE 60 LIMITS "Y" TO 47 
LINE 70 TURNS ON GRAPHIC POINT 
LINE 80 PRINTS JOYSTICK DIGITAL VALUE 
LINE 90 LOOPS BACK TO FETCH NEW VALUES 

20 DEFINT A-Z 
30 A=INP<O> : B=INP<1> 
40 RESET <X,Y> 
50 X=A/2 
60 Y=B/5 : IF Y>47 THEN Y=47 
70 SET<X,Y> 
80 PRINTG>960, "X="; A; •• ••, "Y=11; B;" ••; 
90 GOT030 
95 REM **************************************************** 
100 REM THIS PROGRAMME DRAWS LINES ON SCREEN WITH JOYSTICKS 
105 CLS 
110 DEFINT A-Z 
120 A=INP<O> 
130 B=INP <1 > 
140 X=A/2 
150 Y=B/5 : IF Y>47 THEN Y=47 
160 PRINTG>960,"X=";A;" ","Y=";B;" "; 
170 SET <X,Y> 
180 GOT0120 
190 REM ************************************************** 
200 REM THIS PROGRAMME DRAWS LINES ON THE SCREEN OR MOVES 

A SPOT AROUND THE SCREEN IF THE SPACE BAR IS PRESSED 
205 CLS 
210 X=INP(0)/2 : V=INP<1)/5 : IF Y>47 THEN Y=47 
220 SET<X,Y> 
230 IF PEEK<14400)=12B THEN RESET<X,Y> � TEST FOR SPACE BAR 
240 GOTO 210 
290 REM ****************************************************** 
300 REM THIS PROGRAMME SETS THE "PPI" TO PORT 8 IN, 9 &: 10 OUT 

READS THE SWITCHES AT THE INPUT TO PORT B, PRINTS 
THE DECIMAL AND HEX VALUE TO THE SCREEN AND OUTPUTS 
THE VALUE TO PORT 9 

305 CLS : PRINTCHR$(23) : OUT(11>,152 
310 X=INP<B> 
320 PRINT@530,X;" 
325 REM LINES 330/340 CONVERT THE DECIMAL VALUE TO HEX 
330 A=INT<X/16>: IF A<10 THEN A$=CHR$(A+48> ELSE A$=CHR$(A+55) 
340 B=X-At16 : IF B<10 THEN B$=CHR$<B+48) ELSE B$=CHR$(B+55) 
350 C$=A$+B$ 
360 PR I NT<i)550, C$; •• 
370 OUT <9>,X 
380 GOTO 310 
390 REM ****************************************************** 
400 � THIS PROGRAMME SCANS THE KEYBOARD AND OUTPUTS THE ASCII 

VALUE TO THE LED DISPLAY AT PORT 9. 
IT ALSO READS THE SWITCHES AT THE INPUT TO PORT 8 AND 
DISPLAYS THE COMPUTER CODE IT REPRESENTS ON THE SCREEN 

405 CLS : PRINTCHR$(23) : OUT<11>,152 
410 A$=INKEY$ : IFA$="" THEN 440 
420 X=ASC<A$) 
430 OUT<9>,X 
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440 X=INP<8> 
450 IF X=Y THEN 410 ELSE Y=X 
460 IF X>191 THEN X$="SPACE COMPRESSION CODE"' 
E "+CHR$<X> ELSE IF X>31 THEN X$=,.CHARACTER 
470 CLS:PRINTCHR$(23> 

ELSE IF X>127 THEN X$='" GRAPHIC COD 
"+CHR$<X> ELSE X$="CONTROL CODE" 

480 PRINT;&)O,X$ 
490 GOTO 410 

We now move on to the paral l el I/0 ports . At RUN 300 we fi rst program the PP I at address l ocati on 
8-11  by wri ti ng the contro 1 word deci rna 1 152 to port 11 , the contro 1 regi ster 1 ocat i on .  Port 
8 i s  then read to i nput the va 1 ue of the swi tches connected to i t .  The deci rna 1 val ue and the 
HEX va 1 ue i s  di  sp 1 ayed on the screen and then wri tten to port 9 to swi tch on the LED di sp 1 ay 
bei ng control l ed by that port . The next program start i ng at 400 , scans the keyboard and outputs 
the ASC I I  val ue to the LED • s  at port 9. It then reads the swi tches at the i nput to port 8 and 
pri nts on the screen the computer code that the swi tches represent . Rod Stevenson has wri tten 
a machi ne l anguage program whi ch al so al l ows you to draw pi ctures on the screen under joysti ck 
control • It i s  more e l egant than mi ne as my speci a 1 i ty i s  i n  hardware and Rod has demonstrated 
hi s software abi l i ty wi th hi s seri es 1 1BETTER BASIC PROGRAMMI NG .. . Rod • s  program i s  al so i ncl uded 
i n  the program l i sti ngs i n  two versi ons . One i s  an EDTASM source l i sti ng ,  the other i s  poked 
i n  from a BASI C  program. 

7FOO 
7FOO CD7FOA 
7F03 7D 
7F04 32647F 
7F07 CD5B03 
7FOA FE1B 
7FOC 2006 
?FOE 2A657F 
7F11 C39AOA 
7F14 FE1F 
7F16 CCC901 
7F19 21647F 
7F1C FE4C 
7F1E 2002 
7F20 365A 
7F22 FE44 
7F24 2002 
7F26 3664 
7F28 DB01 
7F2A 06FF 
7F2C 04 
7F2D D605 
7F2F 30FB 
7F31 78 
7F32 FE2F 
7F34 3802 
7F36 3E2F 
7F38 6F 
7F39 DBOO 
7F3B CB3F 
7F3D 67 
7F3E 22657F 
7F41 44 
7F42 7D 
7F43 E5 
7F44 2680 
7F46 CD4B7F 
7F49 1808 
7F4B E5 
7F4C C5 
'7F4D 218C18 

00100 ; 
00110 ;WRITTEN 29/9/81 BY ROD STEVENSON TO USE JOYSTICK KIT 
00120 ;DEVELOPED BY ALLAN DENT FOR ADELAIDE USERS' GROUP. 
00130 ; 
00140 ;L-KEY WILL DRAW LINE <DISABLES RESET> 
00150 ;D-KEY WILL MAKE DOT <TO ENABLE CURSOR TO BE MOVED> 
00160 ;SHIFT UP ARROW RETURNS TO BASIC 
00170 ;CLEAR-KEY WILL CLEAR SCREEN. 
00180 ; 
00190 ;MAY BE RELOCATED BY CHANGING ORG STATEMENT 
00200 ;THERE IS A VERSION CONVERTED TO BASIC POKE STATEMENTS. 
00210 
00220 
00230 USRVAL 
00240 
00250 
00260 INKEY 
00270 RETN 
00280 
00290 
00300 
00310 CLS 
00320 
00330 LINE 
00340 
00350 
00360 
00370 DOT 
00380 
00390 
00400 YCOORD 
00410 
00420 DIVD5 
00430 
00440 
00450 GR47 
00460 
00470 
00480 
00490 NGR47 
00500 XCOORD 
00510 
00520 
00530 
00540 ROM 
00550 
00560 
00570 
00580 
00590 
00600 GRAFIX 
00610 
00620 

ORG 
CALL 
LD 
LD 
CALL 
CP 
JR 
LD 
JP 
CP 
CALL 
LD 
CP 
JR 
LD 
CP 
JR 
LD 
IN 
LD 
INC 
SUB 
JR 
LD 
CP 
JR 
LD 
LD 
IN 
SRL 
LD 
LD 
LD 
LD 
PUSH 
LD 
CALL 
JR 
PUSH 
PUSH 
LD 

32512 
OA7FH ;GET VALUE FROM USR<O> 
A,L 
<VALUE>,A;SAVE VALUE FOR LATER 
35BH ;INKEY ROUTINE 
01BH ;TEST IF SHIFT UP ARROW 
NZ,CLS ;IGNORE IF NOT 
HL, <COORD>;COORDS TO BASIC 
OA9AH ;BACK TO BASIC 
01FH ;TEST IF CLEAR PRESSED 
Z,1C9H ;CLS ROUTINE 
HL,VALUE;CHECK IF L PRESSED 
"L" 

NZ,DOT ;IGNORE IF NOT 
<HL>,90 

"D" ;CHECK IF D PRESSED 
NZ,YCOORD;IGNORE IF NOT 
<HL>,100 

A, < 1> ; GET Y VALUE 
B,OFFH ;USE B AS COUNTER FOR DIVIDE 
B ;DIVIDE Y COORD BY 5 
5 
NC,DIVD5;SUBTRACT TILL <=O 
A,B ;ANSWER INTO A TO 
47 ;CHECK IF >47 
C�NGR47 ;IGNORE IF NOT 
A,47 ;IF > 47 LET = 47 
L,A ;L HAS Y COORD. 
A� (0) ;GET X VALUE 
A ;DIVIDE BY 2 
H,A ;H HAS X COORD. 
<COORD>,HL;SAVE COORDS FOR BASIC 

B,H ;PREPARE FOR ROM ROUTINE 
A,L 
HL 
H,80H 
GRAFIX 
RESET 
HL 
BC 
HL!.'I188CH 

;SAVE LOCATION FOR RESET 
;SET FLAG FOR ROUTINE 
;ROM ROUTINE 
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7F50 C35001 00630 JP 150H 
7F53 E1 00640 RESET POP HL ;GET LOCATION 
7F54 3A647F 00650 LD A, <VALUE>;VALUE OF USR <O> 
7F57 FE64 00660 CP 100 ;CHECK IF RESET REQUIRED 
7F59 20AC 00670 JR NZ,INKEY;RESET IF FLAG 100 
7F5B 44 00680 LD B,H ;PREPARE FOR ROM ROUTINE 
7F5C 7D 00690 LD A,L 
7F5D 2601 00700 LD H,01 ;RESET FLAG FOR ROUTINE 
7F5F CD4B7F 00710 CALL GRAFIX ;ROM ROUTINE 
7F62 1BA3 00720 JR INKEY 
7F64 00 00730 VALUE DEFB 00 ;SPACE FOR USR<O> 
7F65 0000 00740 COORD DEFW 00 ;SPACE FOR COORDS. 
7FOO 00750 END USRVAL 

20 POKE16526,32512AND255:POKEI6527, INT (32512/256):CLEAR50:POKE16 

561, 32512AND255:POKE16562, INT (32512/256) 'FIRST SET PASSES 

LOCATION TO USR (O), SECOND SET PROTECTS MEMORY. CHANGE THESE IF 

YOU RE-ASSEMBLE ROUTINE IN A DIFFERENT MEMORY LOCATION. 

30 CLS:PRINT@448, "THIS ROUTINE ACCEPTS INPUT FROM THE JOYSTICK D 

EVELOPED BY THE ADELAIDE USERS' GROUP. IT REMAINS IN M/L UNTIL 

SHIFT-UP ARROW ISPRESSED. CLEAR-KEY WILL CLS. L-KEY WILL DRAW A 

LINE (DISABLE RESET). D-KEY WILL DRAW A DOT (ENABLE RESET)." 

40 FORI=32512T032615:READD:POKEI, D:NEXT 

50 DATA205, 127, 10, 125, 50, 100, 127, 205, 91, 3, 254, 27, 32, 6, 42, 101,127 

'195, 154, 10, 254, 31, 204, 201, 1,33, 100, 127, 254, 76, 32, 2, 54, 90, 254, 68 

, 32, 2, 54, 100, 219, 1, 6, 255, 4, 214, 5, 48, 251, 120, 254, 47, 56, 2, 62, 47,11 

1, 219, 0, 203,63, 103, 34, 101, 127, 68, 125 

60 DATA229, 38, 128,205, 75, 127, 24, 8, 229, 197, 33, 140, 24, 195, 80, 1, 225 

, 58, 100, 127, 254, 100, 32: 'TO RESET UNLESS 100 IS PASSED, CHANGE 

THIS LAST DATA ITEM (NOW 32) TO 40. HOWEVER, THIS WILL ALSO REVE 

RSE D AND L, SO D=L AND L=D 

70 DATA172, 68, 125, 38, 1, 205, 75, 127, 24, 163: 'TO CHANGE ROUTINE SO 

IT DOES ONLY ONE LOOP, CHANGE FIRST DATA ITEM IN THIS LINE TO 1 

79 (NOW 172) AND LAST ONE IN THIS LINE TO 170 (NOW 163). CAN STI 

LL USE VALUE OF 100 TO SPECIFY A LINE OR DOT. 

80 DATAO, O, O, O 

90 PRINT@24, " 

100 PRINT@O, ; 

110 INPUT"INPUT 100 FOR DOT ONLY";A 

120 X=USR(A) 

130 PRINT@970, "X COORD =";INT(X/256), "Y COORD =";XAND255; 

140 GOT090 

VALUE 

PAGE 6 

I hope that these s impl e demonstrati on programs wi 11 con vi nee you that the uni t i s  very easy 

to program and use . If anybody devel ops a good program us i ng thi s board, send i t  to MICR0-80 

for thei r eval uat i on - you may even work out a way to modi fy exi sti ng games programs to use 

the joysti cks i nstead of the keyboard . We at the Ade 1 ai de Users • Group p 1 an to deve 1 op other 

ci rcui ts whi ch use thi s board as the mai n i nterface to the computer . Any that I desi gn wi l l  

probably be offered to MICR0-80 to publ i sh i f  they feel i t  i s  "what the peopl e want" . We have 

a few i deas 'at the moment but any suggesti ons wou l d  be wel come . I may be contacted through 

the Users' Group address or MICR0-80 wi l l  pass on any readers' requests that they recei ve . 

I hope that those of you who construct thi s board get as much fun and �se out o� i t  as I have 

in the short time that it has been fi ni shed . I'm sure that hardware buffs w1l l  l ove 1t . 

- 0000000000 -
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***** THE THEORY AND TECHNIQUES OF SORTI NG - Part 2 by B .  Si mson ***** 

Last month we consi dered a s impl e al gori thm for sorti ng some numbers i n  memory usi ng a techni que 
of sorti ng by transposi ti on or exchange, known as the bubbl e sort . However, if you ran the 
program L ISTed there for a l arge number of digits  ( say 1 00 numbers ) then you wou l d  have real i sed 
the consi derabl e 1 ength of time i t  took to sort them .  Thi s  i s  because i n  a bubbl e sort, the 
time taken i s  rel ated to the square of the number of i tems bei ng sorted ( N2 ) .  Such a rel ati onshi p 
means that the al gorithm i s  not sui ted for l arge numbers and i s  commonly l i mi ted to sorti ng 
l i sts of about 1 5  i terns . We cou l d  i ncrease the effi c i ency somewhat by emp l oyi ng a techni que 
known as ���1ERGI NG 1 1  substri ngs of sorted data, along wi th the bubbl e sort . 

Sorti ng often i nvol ves a trade-off between several resources, say memory and t i me .  Some sorti ng 
al gori thms are fast, but at the expense of usi ng a l arge porti on of memory i n  the process, dependi ng 
on the appl i cati on . Here, we shal l consi der a trade-off between actual sort i ng ti me, and t i me 
spent mergi ng sorted substri ngs ( subsets ) .  

\ 
\ 

Input �j�a_Y __________ � 
', \ fl-

\ \ ' \ 
Extract \ 

\ \ \ 
\ 

I Bubble 
sort 

output arra� �-------------� 

t 
l 

Merging rray 
L---------� ��-----------------� 

I 
Designations change after' 

/ .... _________ _ 

every merge phase 

Figure 1. Merging extracted subsets of the input array. 

Fi gure 1 exp 1 ai ns the worki ngs of the al gori thm .  We have the i nput array from whi ch a subset 
of numbers of sel ected quant i ty i s  extracted seri al l y  and pl aced i n  the sort area, where the 
bubb 1 e sort processes them to produce a sorted l i st .  Thi s  l i st i s  then merged wi th ei ther array 
B or array C, dependi ng on whi ch one has been desi gnated the array to be merged . Array B and 
C al ternate i n  thi s desi gnati on, i . e .  i f  B was· the array to be merged i n  the l ast merge phase, 
then C wi 1 1  be merged wi th the sort area i n  thi s merge phase .  The output of  each merge phase 
is put i nto ei ther B or C array, dependi ng on whi ch was used as output in the l ast merge phase .  
B and C al so al ternate i n  thi s funct i on .  So, in  the  fi rst merge phase, a subset is  extracted 
from the i nput array and sorted, then merged wi th array B (wh i ch i s  empty i n  the fi rst phase ) 
to produce a sorted l i st i n  array C .  Next, another subset i s  extracted and merged wi th array 
C to produce a sorted l i st i n  array B thi s t i me .  This conti nues unti l al l i tems h ave been extracted 
from the i nput array, after whi ch the array used as the output i n  the l ast merge phase i s  deter
mi ned, i t  bei ng the fi nal l i st of sorted data . 

Time 

Subset 
length 

Optimum 
Subset length 

Subset length 
= input array 

Figure 2. Optimizing merging time with sorting time. 
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Now i t  i s  p l ai n  that the l arger the sort area, the l onger i t  wi l l  take to actual ly sort ( bubbl e )  
but al so, the l ar:ger �he sort area, the fewer extracti ons of subsets are made from the input 
array, therefore 1nvok"iftg fewer merge phases, and consequent ly l ess time i s  spent i n  mergi ng 
Thi s i s  i l l ustrated i n  Fi gure 2. 

· 

So a trade-off must be made, whi ch i s  achi eved by opt i mi zi ng the subset l ength ( therefore the 
sort are a ) .  The compl ete program empl oyi ng th i s  techni que fol l ows. An addi ti onal feature i s  
an opt i on to sort i n  descend i ng order: 

760 CLEAR 1 : CLS:DEF I NTA,B , C, I : PR I NT&H5 , " ** BUBBLE SORT/MERGE ** " :PR I NT 
780 I NPUT " SORT HOW MANY NO � S " ;N : D I M I <N > ,B<N > ,C<N > 
BOO RANDOM : I NPUT11RANGE <-32767 TO 32767 > FROM " ;R 1 : PR I NTTABC26 > ; : I NPUT " TO " ;R2: I FR 
2<=R 1 GOTOBOO 
820 FORT'l.= 1 TON : I <T'l. > =RND<R2-R 1 > +R 1 : NEXT : T=T7. 
840 SL= I NT<SQRCN*2 > > + 1 : I FSL>NTHENSL=N : REM DETERM I NE OPT I MUM 
SUBSET LENGTH. 
860 D I MA<SL > : REM A IS THE SORT AREA DESCR I BED ABOVE. 
880 AD$= " " : I NPUT " ASCEND I NG OR DESC . <AID > " ;AD$ : I FAD$= " A " GOT0920 
900 I FAD$< >"D " PR I NT "  HUH ??? " : GOTOBBO 
920 PR I NT "  • • •  SORT I NG • • •  " :FC= 1 
940 REM EXTRACT SUBSET FROM I NPUT ARRAY 
960 FORT= 1 TOSL:A<T > = I <FC > : FC=FC+ 1 
980 I FFC>NTHENT=T+ 1 : GOT0 1 020 
1 000 NEXT 
1 020 GOSUB 1 740 : T=N3+2 
1 040 � ** MERGE ROUT I NE ** 
1 060 � CA , CB , CC ARE ELEM COUNTERS A,B , C 
1 080 CA= 1 : CB=l : CC= 1 
1 1 00 I FAD$= " D " GOT0 1 480 
1 1 20 I FB 1 = 1 GOT0 1 320 
1 1 40 � TEST FOR EOF FOR E I THER ARRAY 
1 1 60 I FCB>S 1 FORL=CATOT- 1 : C<CC>=A<L > : CC=CC+ 1 :NEXT : GOT0 1 240 
1 1 80 I FCA=TFORL=CBTOS 1 :CCCC > =B<L > : CC=CC+ 1 :NEXT : GOT0 1 240 
1 200 I FA<CA > <B<CB > C<CC > =A<CA > : CA=CA+ 1 ELSEC<CC > =B<CB > : CB=CB+ 1 
1 220 CC=CC+ 1 :GOT0 1 1 60 
1 240 B 1 = 1 : S 1 =CC- 1 : GOT0 1 380 7 MERGE COMPLETE,CHANGE MERGE ARRAY,SET EOF 
1 260 � ARRAY C I S  MERGE ARRAY 
1 280 I FCC >S 1 FORL=CATOT- 1 : B<CB > =A<L > : CB=CB+ 1 :NEXT : GOT0 1 360 
1 300 I FCA=TFORL=CCTOS 1 : B<CB > =C<L > : CB=CB+ 1 : NEXT:GOT01360 
1 320 I FA<CA > <C<CC > B<CB > =A<CA > : CA=CA+ 1 ELSEB<CB > =C<CC > :CC=CC+ 1 
1 340 CB=CB+ 1 : GOT0 1 280 
1 360 B 1 =0 : S 1 =CB- 1 
1 380 M=M + 1 : I FFC<=NGOT0960 
1 400 REM PR I NT SORTED DATA 
1 420 FORT= 1 TOS 1 : I FB 1 =0PR I NTB<T > ;ELSEPR I NTC<T>; 
1 440 NEXT : PR I NT : PR I NT "  SUBSET LENTH : " ;SL : PR I NT" NO OF MERGES : ";M : END 
1 460 � DESCEND I NG SEQ . 
1 480 I FB 1 = 1 GOT0 1 640 
1 500 I FCB>S 1 FORL=CATOT- 1 : C<CC > =A<L > : CC=CC+ 1 :NEXT:GOT0 1 580 
1 520 I FCA=TFORL=CBTOS 1 : C<CC > =B<L > : CC=CC+ 1 : NEXT : GOT0 1 580 
1 540 I FA<CA > >B<CB > C<CC > =A<CA > : CA=CA+ 1 ELSEC<CC > =B<CB > :CB=CB+ 1 
1 560 CC=CC+ 1 : GOT0 1 500 
1 580 B 1 = 1 : S 1 =CC- 1 : GOT0 1 380 
1 600 I FCC>S 1 FORL=CATOT-1 : B<CB > =A<L > : CB=CB+ 1 : NEXT : GOT0 1 680 
1 620 I FCA=TFORL=CCTOS 1 : B<CB > =C<L > : CB=CB+ 1 :NEXT:GOT0 1 680 
1 640 I FA<CA > >C<CC > B<CB > =A<CA > : CA=CA+ 1 ELSEB<CB > =C(CC > : CC=CC+ 1 
1 660 CB=CB+ 1 : GOT0 1 600 
1 680 B 1 =0 : S 1 =CB- 1 : GOT0 1 380 
1 700 � ** SORT ROUT I NE ** 
1 720 � T=SUBSET LEN. + 1 , N=LEN . OF I NPUT SUBSET. 
1 740 T=T- 1 : N3=T- 1 : FORN 1 %= 1 TON3 : N4=0 
1 760 FORN2%= 1 TO<T- 1 > : I FAD$= " D " GOT0 1 860 
1 780 I FA<N2'l. > <=A<N2%+ 1 ) GOT0 1 820 
1 800 A 1 =A<N2'l. > : A<N2'l. > =A<N2%+ 1 ) :A<N27.+ 1 > =A 1 :N4= 1 
1 820 NEXT : I FN4=0RETURN 
1 840 T=T- 1 : NE X T : RETURN 
1 860 I FA<N2'l. > >=A<N2%+ 1 > GOT0 1 820ELSEGOT0 1 800 

The program di spl ays the l ength of each subset used for extraction and sorti ng, and the number 
of merges i nvol ved i n  the whol e process. 

By usi ng merg i ng techni ques wi th the bubbl e sort, an i ncrease i n  effici ency of 270% was obtai ned, 
based on an i nput l i st si ze of 100 i tems. That i s:-
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1 00 i tems wi th strai ght bubble . . . .  1 30 seconds 
1 00 i tems wi th bubble sort/merge . . .  48 seconds. 

It can be seen that mergi ng techni ques stri p a consi derable amount of time off the enti re process. 
In fact, mergi ng i s  such an effi ci ent techni que that an enti re sorti ng algori thm, known as the 
merge sort� i s  based on mergi ng pri nci ples. 

We shall leave the bubble sort algori thm here, and consi der some other sort i ng techni ques of 
varyi ng effici enci es. Last month I fi ni shed off by sayi ng that the next arti cle wi ll consi der 
techni ques of sorti ng "by i nserti on". However, thi s wi ll be postponed and i nstead, another 
si mple sort i ng routi ne wi ll be presented, thi s time i nvolvi ng a techni que of sorti ng "by selecti on". 
Thi s  a 1 gori thm i nvolves a search of e 1 ements i n  an array to 1 ocate the one wi th the sma 1 1  est 
value ( or "key" ) .  When found, i t  i s  exchanged wi th the fi rst element i n  the array. Thi s  places 
the e 1 ement wi th the small est key i n  the fi rst pos i ti on i n  the array. Thi s process i s  repeated 
for the remai ni ng e 1 ements to se 1 ect what wi 1 1  become the second small est value whi ch i s  i nter
changed wi th the second e 1 ement i n  the array. The process of search i ng for the e 1 ement wi th 
the next smallest value and placi ng it in i ts proper posi ti on ( by exchangi ng elements) conti nues 
unti l all elements have been sorted. Thi s i s  known as the select i on sort, the program for whi ch 
appears below: 

2 1 1 0  REM 
2 1 20 REM 
2 1 30 REM 
2 1 40 REM 
2 1 50 REM 
2 1 60 REM 

N=NO OF ELEMENTS TO BE SORTED 
M I N=M I N I MUM FOUND SO FAR 
P=PO I NTER TO M I N  
! =PASS COUNTER 
T=TEMPORARY VAR I ABLE USED FOR EXCHANG I NG 

2 1 70 I F  N<2 THEN 2250 
2 1 80 FOR 1= 1 TO <N- 1 > 
2 1 90 M I N=A< I > : P= I  �sET M I N I MUM BEFORE SEARCH 
2200 FOR J=< I + 1 > TO N �sTART FROM WHERE YOU ARE 
22 1 0  I F  A<J > <M I N  THEN M I N=A<J > : P=J �FOUND A LOWER ONE 
2220 NEXT J 
2230 IF P< > I  THEN T=A< I > : A< I > =A<P > : A<P > =T 
2240 NEXT I 
2250 RETURN 
2260 <END OF PROGRAM> 
2270 ,. 

�EXCHANGE 

2280 " HERE FOLLOWS THE DR I VER, WH I CH BU I LDS THE I NPUT ARRAY, 
2290 �D I SPLAYS THE DATA, CALLS THE SORT, AND D I SPLAYS THE 
2300 �sORTED RESULTS. 

Here fo 1 1  ows the dri ver, whi ch bui lds the i nput array, di sp 1 ays the data, ca 1 1  s the sort, and 
di splays the sorted results. 

2320 I NPUT •• HOW MANY NUMBERS " ;  N 
2330 CLS : D I M  A<N > : RANDOM 
2340 FOR 1= 1 TO N 
2350 A< I > =RND< 1 000 > : PR I NTA< I > ;  
2360 NEXT I :  PR I NT 
2370 I NPUT " H I T  ENTER TO START"';! 
2380 GOSUB 2 1 70 
2390 FOR I = 1 TO N 
2400 PR I NTA< I > ;  
24 1 0  NEXT I 
2420 END 

To further explai n the funct i ons of thi s algori thm, consi der the trace of the fi rst pass. 

Assume array before sort i s: 1 2, 1 8, 1 5, 6, 1 3. 

tUN 

1 2  
1 2  
1 2  

6 

CONS I DERING . . .  

1 8  
1 5  

6 ( Moved t o  mi n )  
1 3  

POSITION OF MIN  

1 
1 
4 ( updated ) 
4 

Now, si nce the pos i t i on of the mi nimum has changed from that at the start of the pass, an exchange 
i s  performed between the 1 st and 4th i tems, so that the data after the fi rst pass 1 ooks 1 i ke 
thi s: 

6, 1 8, 1 5, 1 2, 1 3. 
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The second pass wi l l  commence searchi ng data from the second i tem onwards ( i . e. 1 8 )  s i nce pos i ti on 
1 i s  occupi ed by the smal l est val ue i n  the array, and hence is i ts fi nal pos i ti on. 

The effici ency of the se 1 ect i on sort i s  a 1 so of order ( N2 } • A 1 ater arti c 1 e wi 1 1  exami ne the 
effi ci ency and compare i t, by mathemati cal analysi s, wi th other sorti ng routi nes. 

Thi s  means that the sel ect i on sort i s  al so l i mi ted to smal l ( 1 5-20} i nput tab l e  s i zes to obtai n 
any reasonabl e response times. However, i t  may be more effi ci ent than the bubb l e sort i f  i mp l e
mented, usi ng the machi ne's i nstructi on set, on a machi ne havi ng fi rmware avai l ab l e to fi nd 
the smal l est el ement i n  a l i st at high speed. 

TO SUr4MAR I ZE . . .  

It  was di scovered that sorti ng routi nes 1 i ke the bubb 1 e sort are not effici ent for 1 arge 1 i st 
si zes. The time taken is proporti onal to N2. The effi ci ency of such sorts can be i mproved somewhat 
by emp l oyi ng the techni que of mergi ng, whi ch i nvol ves a trade-off of some ki nd. Another s i mpl e 
sort i ng routi ne i s  avai 1 ab 1 e, based on the pri nci p 1 e of strai ght se 1 ecti  on and known as the 
sel ecti on sort. 

Next month we shal l be l ooki ng at yet another techni que of sorti ng, that of sorti ng .. by i nserti on" 
al ong wi th some of i ts vari ati ons. 

- 0000000000 -

* * * * SOFTWARE SECTION * * * * 

***** TIC  TAC TOE - Level I TRS-80 by B .  Smi th ***** 

I f  you are l i ke me, the fi rst computer game I ever wanted to p l ay on owni ng a computer was TIC 
TAC TOE ( noughts and crosses} . So I purchased a Tandy ' s game pack that had a program cal l ed 
random TIC  TAC TOE . Thi s  game to me was a l et-down because fi rstl y, i t  was sl ow and secondly, 
at every i nput i t  al tered the l ocati on of the ' X ' s  and ' O ' s  around the board. Very confusi ng! 

So I devel oped thi s game whi ch i s  fast and ' thi nks ' i ts next move . Remember, it wi l l  wi n fi rst 
before b l ocki ng your move. It shou l d  keep you on your toes. The computer al ways pl ays the 
noughts and the human opponent the x•s. 

Li nes 6-1 1 
Li nes 1 3-250 

Li nes 260-274 
Li nes 280-295 
Li nes 399-41 8 
Li nes 580-622 
Li nes 625-

draw the gri d and number the squares. 
a 1 1  ow the human p 1 ayer to choose the pos i t i on for hi s next X, checks i nput 
for val i d i ty then p l aces the •x• i n  a val i d  pos i t i on. 
redraw previ ous pos i t i ons of 'X ' and •o• after every new i nput . 
computer's move . 
test for the presence of a wi nni ng combi nat i on .  
test for two X ' s  i n  a l i ne so that computer may bl ock them .  
check i f  there are two • 0 • s o n  any 1 i n e  and p 1 aces a thi rd t o  g i ve vi ctory 
to the computer . 

1 REM * TIC TAC TOE FOR LEVEL 1 16K RAM USERS * 
2 REM * BY B SMITH 7 INNES ST ALBANY WA * 
3 CLS:P.A.463,"DO YOU WANT TO 60 FIRST.<YES OR NO>";:I.M 
4 A=O:B=O:C=O:D=O:E=O:F=O:B=O:H=O:I=O:Q=O:L=O:Z=O 
5 CLS:P.A.27,"TIC TAC TOE" 
6 P.A.84,"1":P.A.93,"2":P.A.102,"3":P.A.276,"4":P.A.285,"5" 
7 P.A.294,"6":P.A.468,"7":P.A.477,"8":P.A.486,"9" 
8 X=56:F.Y=3T028:S.<X,Y>:N.Y 
9 X=73:F.Y=3T028:S.<X,Y>:N.Y 
10 Y=11:F.X=40T089:S. <X,Y>:N.X 
11 Y=20:F.X=40T089:S.<X,Y>:N.X 
12 IFM=NT.280 
13 P.A.704,"YOUR MOVE <X> - WHICH NO.";:I.J:IF(J)9)+(J(1)T.250 
14 Z=1:IFJ=1T.23 
15 IFJ=2T.25 
16 IFJ=3T.27 
17 IFJ=4T.29 
18 IFJ=5T.31 
19 IFJ=6T. 33 
20 IFJ=7T.35 
21 IFJ=8T.37 
22 IFJ=9T.39 
23 IFA>OT.240 
24 A=1:P.A.152,"X":6.260 
25 IFB>OT.240 



I SSUE 24 ( NOVEMBER 1 981 ) 

26 B= 1 : P.A. 1 60" " X " : G.260 
27 I FC>CfL 240 
28 C= 1 : P.A. 1 68� " X " : 6. 260 
29 I FD>OT.240 
30 D= 1 : P.A.344, " X " : G. 260 
3 1  I FE>OT.240 
32 E= 1 : P.A. 352 , " X " : 8.260 
33 I FF:>OT.240 
34 F= 1 : P.A.360 , " X " : G.260 
35 I F8>0T. 240 
36 8= 1 : P. A. 536 , " X " : 8.260 
37 I FH>OT.240 
38 H= 1 : P.A. 544 , " X " : 8.260 
39 I F I :>OT.240 
40 I = 1 : P  .. A.552 , " X " : 8  .. 260 

MICRO-SO 

240 P.A.704,. " YOU CAN'T USE TH I S  NO . ..  I T'S ALREADY I N  USE. TRY AGA I N. "  
24 1 F.N= 1 T0 1 500 : N.N : P.A.704 , "  
242 6. 1 3  
250 P.A. 704 , 11YOU MUST USE NUMBERS BETWEEN 1 & 9. " : 8.24 1 
260 I FB= 1 T  .. P. A. 1 60 , 11 X 11 
26 1 I FB=4 T. p. A. 1 60' II 0 II 

262 I FC= 1 T.P.A. 1 68 , " X "  
263 I FC=4T.P. A. 1 68� " 0 "  
264 I FE= 1 T. P.A.352 , " X "  
265 I FE=4T.P.A. 352 , " 0 "  
266 I FF= 1 T  .. P.A.360 , " X "  
267 I FF=4T.P.A.360,. " 0 11 

268 I FH= 1 T.P.A. 544 , " X "  
269 I FH=4T.P.A.544 , " 0 "  
270 I F I = 1 T.P.A.552 , " X "  
271 I F I =4T.P.A.552 , " 0 "  
272 808.399 
273 I F Z=2T.280 
274 8. 1 3  
280 P.A. 704 , " I T�s M Y  TURN • • • • • • • • •  " : F.N= 1 T0 1 000 : N. N  
282 I FQ=OT.GOS.550 : 8.284 
283 IFQ=1T.625 
284 I FL= 1 T.P.A. 1 52 , 110 " : A=4 :: 8.260 
285 I FL=2TaP.A. 1 60 , " 0 " : B=4 : 6.260 
286 I FL=3T. P.A. 1 68 , " 0 " :: C=4 : 8.260 
287 I FL=4T.P.A. 344 , " 0 " : D=4 : 8.260 
288 I FL=5T.P.,A .. 352 , " 0 " :: E=4 : G.260 
289 I FL=6T. P.A.360 , " 0 " :: F=4:::G.260 
290 I FL=7T.P.A. 536" " 0 " : 8=4 : 8.260 
29 1 I FL=8T.P.A.544 , " 0 " : H=4 : 8. 260 
292 I FL=9T. P.A.552 , " 0 " : I =4 : 8.260 
293 808.399 
294 Z = Z -2 
295 6. 1 3  
398 E. 
399 X =56 : F.Y=3T028 : S  .. < X , Y > : N.Y : X =73 : F.Y=3T028 : 5. < X , Y > : N . Y  
400 K=A+B+C : I FK=3T.500 
40 1 I FK= 1 2T.505 
402 K=D+E+F : I FK=3T. 500 
403 I FK = 1 2T.505 
404 K=8+H+ I : I FK=3T.500 
405 I FK= 1 2T.505 
406 K=A+D+8 : I FK=3T.500 
407 I FK= 1 2T.505 
408 K=B+E+H : I FK=3T. 500 
409 I FK= 1 2T .'505 
4 1 0  K=C+F+ I : I FK=3T.500 
4 1 1 I FK= 1 2T.505 
4 1 2  K=A+E+ I : I FK=3T. 500 
4 1 3  I FK= 1 2T.505 
4 1 4  K=C+E+G : I FK=3T.500 
4 1 5  I FK= 1 2T. 505 
4 1 6  I F < A>O > * < B>O > * < C>O > * < D>O > * < E>O > * < F>0 > * < 8>0 > * < H>O > * < I >O > T .. 5 1 0  
4 1 7  Z = Z + 1  
4 1 8  RET. 
500 
50 1 
502 
503 
504 
505 

P.A.704 , "  
P.A.7 1 4 , " * * *  
P. A.849, " WANT 
I FM=YT.3 
CLS : E. 
P.A.704 , "  

Y 0 U W I N W E L L D 0 N E. * ** "  
T O  PLAY A8A I N. < YES OR NO > " ; : I .M 
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506 
507 
510 
511 
512 
550 
551 
552 
55:3 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
57(1 
571 
572 
573 
574 
575 
576 
577 

P.A.716� " *** I B E A T  Y 0 U D U M M Y. 
8.502 
P .. A.704, " 
P .. A.720!' " *** I T S A D R A W. *** " 
8.502 
Q=1:L=RND(9) 
IFL=1T.561 
IFL=2T.563 
IFL=3T,565 
IFL=4T.567 
IFL=5T .. 569 
IFL=6T.571 
IFL=7T.573 
IFL=8T .. 575 
IFL=9T.577 
RET. 
IFA >OT.550 

RET. 
IFB >OT.550 
RET. 
IFC>OT.550 
RET, 
IFD >OT.550 
RET. 
IFE>OT.550 
RET .. 
IFF>OT.550 
RET. 
IFG >OT.550 
RET. 
IFH >OT.550 
RET= 
IFI>OT.550 

*** " 

578 RET .. 
580 REM * TEST FOR POSITION OF �x� TO BLOCK * 
581 IF<<A=1>*<B=1))+((A=l)*(C=l))+((C=1>*<B=1 >T.591 
582 IF((D=1)*(E=1))+((D=1)*(F=1))+((E=1)*(F=1 )T.595 
583 IF<<G=1>*<H=i))+((G=1)*(I=1))+((H=1>*<I=1 >T.599 
584 IF<<A=1>*<D=l))+((A=1>*<G=1))+((D=1>*<G=1 >T.603 
585 IF<<B=1>*<E=1))+((E=l>*<H=1))+((8=1>*<H=1 >T.607 
586 
587 
588 
589 
591 
592 
59�3 
594 
595 
596 
597 
598 
=oo "1,....1 �� .!' 

600 
601 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 

IF<<C=1)*(F=1))+((F=1>*<I=l))+((C=1>*<I=1 >T.611 
IF<<A=1>*<E=i))+((E=1>*<I=1))+((A=1>*<I=1 >T.615 
IF<<C=1>*<E=1))+((E=1>*<G=1))+((C=1>*<G=1 )T.619 
Q=O�G.282 
IF<A>O>*<B >O>*CC >O>T.582 
IFA=OT.L=1:G.284 
IFB=OT.L=2:G.285 
L=3:G.286 
IF<D>O>*<E>O)*<F>O>T.583 
IFD=OT.L=4:G.287 
IFE=OT.L=5::G.288 
L=6:G.289 
IF<G>O>*<H >O>*<I >O)T.584 
IFG=OT.L=7:G.290 
IFH=OT.L=8:G.291 
L=9:G.292 
IFCA >O)*<D>O>*<G >O>T.585 
IFA=OT.L=1:G.284 
IFD=OT.L=4:G.287 
L=7:G.290 
IFCB>O>*<E>O>*<H >O>T.586 
IFB=OT.L=2�G = 285 
IFE=OT.L=5:G.288 
L=8:G.291 
IFCC >O>*<F>O>*<I >O)T.587 
IFC=OT.L=3�G.286 

IFF=OT.L=6:G.289 
L=9:G.292 
IF<A >O>*<E >O)*(I)-0)T.588 
IFA=OT.L=1:G.284 
IFE=OT.L=5:G.28B 
L=9:G.292 
IFCC >O>*<E>O>*<G >O>T.589 
IFC=OT.L=3:G.286 
IFE=OT.L=5:G.288 
L=7:G.290 
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624 REM * TEST FOR POSIT I ON OF � o� TO W I N  * 
625 I F<<A=4>*<B=4))+((A=4>*<C=4))+((B=4>*<C=4>>T.591 
626 I F<<D=4>*<E=4))+((D=4>*<F=4))+((E=4>*<F=4>>Ta595 
627 I F<<G=4>*<H=4))+((6=4>*< I =4))+((H=4>*< I =4>>T.599 
628 I F<<A=4>*<D=4))+((A=4>*<G=4))+<<D=4>*<G=4))T.603 
629 I F<<B=4>*<E=4}}+((E=4)*<H=4>>+<<B=4>*<H=4>>T . 607 
630 I F<<C=4>*<F=4))+((F=4>*< I =4))+((C=4>*< I =4>>T.611 
631 I F<<A=4>*<E=4))+((E=4>*< I =4))+(<A=4>*< I =4>>T.615 
632 I F<<C=4)*(E=4)}+((E=4>*<G=4))+((C=4>*<G=4>>Ta619 
633 8.581 

***** ATTACK Di sk Bas i c  � l2/16K by M .  Bl oss ***** 
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Attack i s  a fast, exc i ti ng game wi th sound. Your space shi p i s  at the bottom of the screen 
but a 11 that i s  shown i s  your cannon. An a 1 i en shi p appears at the top of the screen and fi res 
rockets at you. You must i ntercept each rocket by fi ri ng your cannon and b l owi ng i t  up. 

The c 1 oser the rocket i s  to the a 1 i en shi p when you hi t i t, the hi gher your score. There are 
ei ght col umns on the screen down whi ch the al i en fi res, and i n  whi ch the cannon i s  abl e  to move 
and fi re. If you mi ss  a rocket i t  wi l l  destroy you whi ch termi nates the game. The l onger you 
p l ay, the faster the game. 

To hear the sound, connect an audi o ampl i fi er to the pl ug that normal l y  goes i nto the AUX socket 
of the CTR-80. Al ternati vely, remove al l the p l ugs from your cassette recorder, connect the 
AUX pl ug i nto the MIC socket on the recorder, press down the PlAY key and turn up the vol ume. 
Thanks are due to C. E. Kenda 11 for hi s KEYBOARD SLEEPER program pub 1 i shed i n  MI CR0-80, Issue 
12 . 

When enteri ng the program, Di sk users shoul d  remove the apostrophe ( • ) from the begi nni ng of 
l i ne 40. leve l  II users may omi t l i ne 40 al together. 

20 

SYSTEM-80 OWNERS ADJUST L I NES 1080 TO 1100 AS PER COMMENTS 

30 GOSUB1050 
40 CLEAR1500 : D I MNA$(30)�Z Z=50�� 

50 � DEFL!SR=�-< H407B : REMEMBER D I SK USERS UNCOMMENT TH I S  L I NE 

60 GOSL!B360 
70 SC=O : SH=O : G=G+ l : CLS : PR I NT@532.NA$(6)�"'S TURN" : FORGG=1T02500 : 
NEX TGG : CLS 

. . 

80 GOSUB330 
90 X=16352 
100 M=66 : GOSUB820 
110 GOSUB140 
120 RANDOM 
130 GOT0210 
140 A$= I NI<EY$ 
150 I FA$="1"THENX = X -5:: I FX<16339THENX = X +5 
160 I FA$="1"THENGOSUB840 
170 I FA$="2"THEN X = X +5 : I F X >16380THENX = X-5 
180 I FA$="2"THENGOSUB1010 
190 I FA$=" "THENGOSUB290 
200 GOSUB280 : RETURN 
210 A=RND(8) : FOR Z=1TO Z Z : GOSUB140 : NE X T : Z Z = Z Z-2 
220 A=5*A+17 
230 R=USR(-5120) : FORAA=A+15360TOA+16256STEP64 
240 GOSUB140 : POKEAA�144 : POKEA+15359�130 : POKEA+15360,134 : I FAA >154 
24THENPOI<EAA-64,128 
250 POKEAA,128 
260 NEX TAA 
270 GOT0710 
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280 POKEX -1,160 � POKE X � 180 : RETURN 
290 FOR XX=X -64TOX -960STEP-64 : POKE X X , 132�POKE XX+64,128 : GOSUB280 : P 
OKE X X�128 : IF X X =AATHENC=l : X X=X-960 
300 NEXT X X �IFC=1THEN740 
310 POKEX -960� 1 28 
320 RETURN 
330 FORN=19T060STEP41 : FOR0=15360+NT016320+NSTEP64 : POKE0,149 : NE X T  
D,N 
340 X N=77 : FORNN=600TOOSTEP-100 : PRINT @ X N,NN; : IFNN=100THEN XN=XN+13 
OELSE X N= X N+128 
350 NEXT : RETURN 
360 CLS : FORL=1T07 : PRINTCHR$(23); : PRINT " A  T T A C K  
X TL 
370 FORL=1T050 : A=USR<L*256) : FORLL=1T025 : NE X TLL,L 

� " :PRINT : NE 

380 CLS : PRINT " YOU ARE ON THE SPACESHIP ,THE GALACTIC RUN " 
390 PRINT " WHILE PASSING THE GALAXY 74RV2�YOU COME UNDER ATTACK " 
400 PRINT " BY A FLEET OF ALIENS = "  
410 PRINT " YOUR JOB IS TO SHOOT DOWN THESE ALIENS AND SCORE POINT s If 
420 PRINT : PRINT " YOUR SHIP IS AT THE BOTTOM OF THE SCREEN AND ONL 
Y THE " 
430 PRINT " GUN IS SHOWN,THE ALIENS FIRE FROM THE TOP OF THE " 
440 PRINT " SCREEN DOWN ANY OF THE 8 COLUMNS COVERED BY YOUR SPACE 
SHIP " 
450 PRINT " YO!J HAVE TO INTERCEPT THE MISS I LE AND BLOW IT UP BEFOR 
E "  
460 PRINT " IT REACHES YOUR SPACESHIP AND DESTROYS 
470 GOSUB650 

IT II I • 

480 CLS : PRINT " TO MOVE YOUR GUN PRESS THE < 1> KEY TO MOVE LEFT AN 
D "  
490 PRINT " THE < 2> KEY TO MOVE RIGHTcTO FIRE PRESS THE < SPACE> BA 
R "  
500 PRINT " THE AMOUNT OF POINTS YOU GET DEPENDS O N  HOW FAR UP " 
5 1 0  PRINT " THE SCREEN YOU HIT THE MISSILE .. " 
520 PRINT " THE NUMBERS TO THE LEFT " 
530 PRINT " TELL YOU HOW MUCH YOU GET. " 
540 PRINT " IF YOU GET HIT THAT IS THE END OF YOUR GAME. " 
550 PRINT " AS THE GAME PROGRESSES , THE ALIENS FIRE AT YOU MORE AGR 
ESSIVELY. " 
560 PRINT " TO WIN YOU MUST HAVE THE HIGHEST SCORE " 

'· 570 PRINT : INPUT " HOW MANY PLAYERS<MINIMUM OF 2) " ;P 
580 IFP<2THEN570 
590 CLS : PRINT " ENTER YOUR NAMES ONE AT A TIME " 
600 FORI=1TOP : INPUTNA$CI> : NEXTI : RETURN 
6 1 0  SC ( G)=SC : SH<G>=SH : PRINT " END OF GO " : IFSH=20THENPRINT " YOU HAVE 

RUN OUT OF ROCKETS " 
620 IFG=PTHEN860 
630 PRINT " NE X T  PLAYER PLEASE PRESS ENTER TO START " 
640 INPUTRS : GOT070 
650 PRINT " PRESS ANY KEY TO CONTINUE " 
660 FORL=1T010000 : Q$=INKEY$ : IFQS< > " " THENL=10000 : GOT0680 
670 LL=RND ( 50)+70 : R=USRCLL*256):FORLA=1T025 : NE X TLA 
680 NEX TL : RETURN 
690 RETURN 
700 GOT0700 
710 GOSUB970 : FORV=1T040 : R=USR<-2560) : NE XTV : CLS;PRINT " K  A B 0 0 M 

... 
720 PRINT " A  MISSILE HIT YOUR SHIP AND BLEW IT UP " 
730 GOT0610 
740 C=O : POKE X X,12 8 : POKEX X-65,128 : POKEX X-64,128 : GOSUB1030 : FORV=1T 
012 : R=USR<O> : NE XTV : GOSUB1040 : FORQQ=1T0100 : NE XTQQ : IFAA< 15551THENSC 
=SC+600 : GOT0830 
750 IFAA< 1 5679THENSC=SC+500 : GOT0830 
760 IFAA< 15807THENSC=SC+400 : GOT0830 
770 IFAA<15935THENSC=SC+300�GOT0830 
780 IFAA< 16063THENSC=SC+200 : GOT0830 
790 IFAA< 16191THENSC=SC+100 
800 GOT0830 
810 IFSC< 10000THENM=65ELSEM=64 
820 PRINT:l)l" " SCORE " ; : PRINT@Ml' SC; : RETURN 
830 GOSUB810 : FORER=A-1T0895+ASTEP64:PRINTwER,STRING$(2,128); : NE X  
TER : GOT0210 
840 IFX < 16339THENRETURN 
850 POKEX+4 , 128 : POKEX+5,128 : RETURN 
860 PRINT " THESE ARE THE FINAL SCORES " 
870 FORG=1TOP 
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880 PRINTNA$(G)�" USED UP";SH(G);"SHOTS AND SCORED";SC(G) 

890 FORS=1T0500:NEXTS,G 

900 FORG=1TOP 

910 FORD=1TOP 

920 IFSC(Gl<=SC(D)THEN940 
930 WW(G)=WW(G)+1:IFWW(G)=F'-1THEN950 

940 NEXTD,G 

950 PRINT:PRINTNA$(8);" WON WITH";SC\G);"POINTS:CONGRATULATIONS! 
I II 

960 PRINT�INPUT"PLAY AGAIN";A$;A$=LEFT$(A$�1)�IFA$="Y"THEN40ELSE 

PRINT"GOODBYE FOR NOW"�END 

970 POKEX-1�128:POKEX,128:POKE16342,161�POKE16346,181:POKE16353, 

177�POKE16359,179:POKE16365,178;POKE16372,186:POKE16376,146 

980 POKE16276,161:POKE16281,161:POKE16288,161:POKE16294,177:POKE 

16296,178:POKE16302,146:POKE16309,146:POKE16314,146 
990 POKE16216,162:POKE16223,162:POKE16229,161:POKE16233,146�POKE 
16239,145:POKE16246,145 

1000 POKE16158,161:POKE16164,162:POKE16170,145�POKE16176,146:POK 

E16100, 145: POKE16106, 162: PRINT;i1483, "�< A B 0 0 M ! ";:RETURN 

1010 IFX>16380THENRETURN 

1020 POKEX-6,128:POKEX-5,128:RETURN 

1030 POKEAA+63,146:POKEAA+65,161�POKEAA-65,161:POKEAA-63,146�POK 

EAA-1,132:POKEAA-2,132;POKEAA+1�136:POKEAA+2,136:RETURN 

1040 POKEAA-2,128�POKEAA+2,12B:FORWS=AA-63TOAA+65STEP64:POKEWS,1 

28:NEXT:FORWS=AA-65TOAA+63STEP64�POKEWS�128:NEXT:RETURN 

1050 FORJ=16435T016437�READI:POKEJ,I�NEXT 

1060 FORJ=16480T016513:READI:POKEJ,I�NEXT 

1070-P8t<E16405;0 · 
1080 DATA195,96,64,205,227,3,183,200,8,14,20,68,62,1,211,255,16, 

254968,62,2,211,255,16,254,13,32q239,8,201,205,127,10,205,101,64, 

201 

1090 REME!"iBER TO UNCOMMENT THIS LINE i=tND DELETE LINE 1 OY..f3 IF 
YOUR80MPUTER-IS A SYSTEM 80= DELETE ALL OF THIS LINE UP ..:tO 
HERE., DATA195,96,64,205�227,3,183,200,8,14�20,68�62,5,211,.255,.16 
,254,68,62,6,211,255,16,254,13,32,239,8,201,205,127,10,205,101,64 
,201 

1100-REMEMBER-TO UNCOMMENT THIS LINE AS WELL,. UP =fO HERE= 

OUT254,255 

1110 POKE16526,123�POKE16527,64�RETURN 

***** BASIC LINE REFERENCE VALI DATOR level 2/4K-16K by K .  Shi lli to 
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***** 

This li ttle program snuggles i tself i nto a part of memory that the BASIC  i nterpreter never uses. 
Thus, even i f  the memory i s  18fu11 11, thi s program can sti l l  be loaded and run! You can create 
it usi ng BMON or wi th an assembler . 

** PROGRAM FUNCTI ON ** 

The purpose of thi s program i s  to detect a 11 i nstances of reference to non-exi stent 1 i nes i n  
BASIC  programs, (i ncl udi ng di rect commands, except the LIST command, whi ch  does not generate 
an error for non-exi stent li nes ) . 

** LOADING AND RUNNING THE PROGRAM ** 

Type SYSTEM, then NONAME, then press BREAK . 
The program i s  now avai lable whenever requi red. To run i t, press SYSTEM, fol l owed by /16455 .  
The program wi ll gi ve ?FC ERROR followed by the number of the fi rst li ne i t  encounters contai n i ng 
a reference to a non-exi stent 1 i ne number (e . g .  GOTO 3��, where 3llJllJ doesn • t exi st} • After 
correcti ng the error, run i t  agai n  to see i f  there are further errors . It i s  advi sable to run 
this program before usi ng a RENUMBER uti l i ty (such as BMON ).  

** WARNI NG ** 

Thi s  program may give spuri ous error messages i f  you h ave somehow POKEd graphi cs characters 
into stri ngs or remarks .  Thi s  i s  not normally possi b l e unless you used a speci al uti li ty such 
as S-KEY to do i t .  

** TECHNICAL COMMENTS ** 

Thi s program occupi es only 59 bytes and resi des from 16455 to 16504, an area of memory that 
i s  never used by BASIC . Hence, i t  can be used even i f  memory i s  compl etely full . The program 
wi ll not detect references unaccompani ed by key words . Al so, i t  wi l l  detect certai n types of 
syntax errors . I t  does not detect a reference i n  the form ' DELETE-3�, whi ch i s  unl i kely to 
occur anyway . Apart from these excepti ons, i t  shou l d  pi ck up a l l  references, i nc l udi ng some 
whi ch BMON ' s  RENUMBER mi sses . 
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** RELOCATION ** 

The program can be rel ocated . No re-assembly i s  needed . 

** HEX CODE ** 

4047-404E 2A A4 40 D7 CA 66 00 
404F-4056 4E 23 46 ED 43 A2 40 
4057-405E FE 00 28 1 E  EB 2 1  7C 
405F-4066 0 1  07 00 ED B 1  EB 20 
4067-406E D7 30 ED CD 5A 1 E  E5 
406F-4076 2C 1 B  E 1  D2 4A 1 E  AF 
4077-407E 20 EE 23 1 8  CE 9 1  BD 
407F-4082 CA BE 9F B6 

** METHOD OF OPERATION ** 
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23 
D7 START ADDRESS 4047 
40 NAME NONAME 
EF 
CD 
BE 
95 

The program uses an area of RAM starting at 4�47H and endi ng wi th the USR poi nters that i s  never 

used by BASIC . It makes the fol l owi ng assumpti ons about BASIC  syntax : 

1 .  Basic  l i ne references only occur after the tokens ( i n  hex ) 80 ,  91 , CA, 95 , 8E or B6 ( the 

LIST tokens B4 and B5 cannot have i nv a 1 i d 1 i ne references , so they are not i nc 1 uded i n  the 

program ) , possi bly wi th i nterspersed bl anks . 

2 .  Where a l i ne reference occurs , fol l owed by a non-zero byte that i s  an ASCI I digi t ,  then 
that digi t must begi n another l i ne reference ,  e . g .  

GOSUB 1 8 , 28 
DELETE 2-48 

(A digit  shoul d not fol l ow a col on ) . 

3. The tokens i n  Note 1 above occur only as such ( hence , the program must not contai n graphi c  

characters i n  stri ng constants or REM ' s .  

(Actual ly, Note 1 i s  not qui te true - thi s i s  why statements i n  the form DELETE -2� or I F  (X ) 2� 

are overl ooked ) .  

The mode of operati on of each secti on of the EDTASM source code i s  expl ai ned bel ow. 

PROCESS L I NE POINTERS AND L I NE NUMBER 

Thi s returns to BASIC  at the end of the program. ( I  fi nd 66H to be better than 6CCH , s i nce 
the former repai rs the stack ) .  If  the end i s  not yet reached , then i t  p l aces the l i ne bei ng 
processed in the poi nters i n  case an error message i s  to be generated . 

SEEK TOKENS IN L I NE 

Thi s  1 ooks at each byte i n  a 1 i ne , goi ng to the secti on above , i f  the EOL token i s' encountered , 
or to the secti on bel ow i f  one of the tokens i n  Note 1 above i s  encountered . 

SEEK LINE REF . AFTER TOKEN 

Thi s returns to the previ ous secti on i f  a token ( or comma or dash as per ( 2 )  above ) , i s  not 
fol l owed by a d i gi t .  

VALIDATE LINE REFS . 

Thi s uses ROM routi nes to convert the l i ne ref . from ASC I I  to hex , and then to check that i t  
exi sts . If not , then FC ERROR i s  generated , si nce I don ' t  know the entry poi nt for UL ERROR . 
( i t  i s  1 ED9 - Ed . )  

00 1 00 
00 1 1 0  
00 1 20 
00 1 30 
00 1 40 

4047 00 1 50 
4047 2AA440 00 1 60 
404A D7 00 1 70 
404B CA6600 00 1 80 
404E 23 00 1 90 
404F 4E 00200 
4050 23 002 1 0  
405 1 46 00220 
4052 ED43A240 00230 

; ******************** 
; *BAS I C  L I NE REFERENCE VAL I DAT I ON ROUT I NE 
; *KEN SH I LL I TO DECEMBER 1 980 
; ******************** 
; PROCESS L I NE PO I NTERS AND L I NE 

ORG 4047H 
VAL I D  LD HL, <40A4H > 
NEXL I N  RST l OH 

J P  Z,66H 
I NC HL 
LD C , <HL > 
I NC HL 
LD B!l <HL > 
LD <40A2H > , BC 

NUMBER 
; UNUSED RESERVED MEM 
; <HL > =START BAS I C  
; <HL > =A=MSB L I NE PTR 
; RESET AT END 
; < HL > =LSB L I NE PTR 

; <HL > =MSB L I NE NO . 
; BC=L I NE NUMBER 
; I N CASE OF ERROR 



MICR0-80 PRODUCTS 
D O N 'T B E  H E l D BAC K BY A N  

ANTI QUAT E D  D IS K  O PE RAT I N G  SYSTEM 

MOVE U P TO 
N EWD OS 80 $149 inc l .  p&p 
N EWDOS 80 i s  a com pl ete l y  new D OS for the T R S-80 
SYST E M  80. It is we l l -docum ented , bug free and 
i n creases the power of your system many t imes over .  I t  
is  u pwa rd compat ib le  with  T R S D OS AN D N EW D OS ( i e  
T R SD OS and N EWDOS+ programs wi l l  run o n  
N E W D O S  8 0  b u t  t h e  reve rse i s  not necessa ri ly  so ) .  

Thtse a re just a few o f  the many new featu res offe red 
by N EWDOS 80 . 
* New BAS I C  commands that support vari able record 

lengths up to 4095 bytes l ong.  
* M i x  or match d isk  dr ives . Su pports a n y  track count 

from 1 8  to 96 . Use 35, 40, 7 7  or 80 track 5% i nch 
m i n i  d i sk  dr ives, 8 i nch d isk dr ives OR A N Y  COM 
B I N AT I O N .  

* A n  opti onal  secu rity boot-up for B AS I C  o r  mach ine 
code appl icat ion programs . User never sees "DOS
R EA D Y "  or " R E AD Y" and i s  unable to "B R EA K ", 
clea r screen or issue any d i rect BAS I C  statements, 
incl u d i ng " L I ST".  

* New ed it ing com mands that a l l ow p rogram l i nes to 
be de l eted from one l ocat ion and m oved to another 
or to a l l ow the d u p l i cation of a program l i ne with 
the deletion of the or ig i na l .  

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

* Create powerfu l  chai n  com m and fi l es wh ich wi l l  
control the operat ion of you r system .  

* Device hand l i ng for routing to d isplay and pri nter 
s imu l ta neous l y .  

* M I N I DOS - stri k ing  the D ,  F a nd G keys s i m u l 
taneous ly  ca l l s  u p  a M I N I DOS wh i ch a l l ows y o u  to 
perform many of the DOS comma nds without d is
turbing the res ident program . 

* I nc l u des S u perzap 3 .0 wh ich enables you to d isp lay/ 
pri nt/modify any byte in memory or on d i s k .  

* A lso i ncl udes the fol l owing uti l it ies : 
- D isk Ed itor/Assem bler 
- D isassembler  (Z80 mach ine code) 
- LM offset - a l l ows transfers of any system tape 

to D isk fi le - automat i ca l l y  rel ocate d .  
- L E V E L  I - Lets you convert y o u r  com puter back 

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

d is k .  
- D I R C H  ECK - Tests d i s k  d i rector ies for errors 

and l ists them.  
- ASPOO L - An automatic spoo ler w h i ch routes a 

d isk fi le  to the pri nter wh i l st the com puter con · 
t inues to operate on other programs.  

- LCDV R a l ower case dri ves wh ich d isp lay l ower 
case on the screen if you have fitted a s i m pl e  l ower 
case modif icati on . 

D IS K  D R I V E  USERS 
E L IM I N ATE C R C  E R R O RS 

A N D  
T RA C K  l O C K E D  O UT MESSAG ES 

F IT A P E R C O M  D ATA SEPA RATO R 
$37 .00 plus $1 .2 0 p&p. 

When Tandy desi gned the T RS-80 e xpans ion i nterface , 
they d i d  not i nc lude a data se pa rator i n  the d isk 
contro l l e r c i rc u itry, despite the I .  C .  manufactu rer's 
recomme ndat ions to do so . The result  is that many 
d isk  d rive owners suffer a l ot of Disk 1 /0 e rrors . The 
a nswer is  a data separator. Th is u n it fits i ns ide your 
e xpansion i nterface . It i s  su ppl ied w ith fu l l  i nstructions 
and i s  a m u st for the ser i ous d isk use r .  
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MPI D ISK D R IVES 
H I G H E R  P E R F O RMA N C E - l OWE R P R I C E  

M P I  is  the second l a rgest m a n u factu rer o f  d isk d ri ves i n  
t h e  worl d .  M P I  d ri ves use t h e  same form o f  head 
contro l as 8" d ri ves and consequentl y ,  they have the 
fastest track-to-track access ti m e  ava i lab le  - 5msec! A l l  
M P I  d r ives are capable  o f  s i ng l e  or d ou ble-density 
o perat ion . Double-density operation req u i res the i n sta l 
l at ion o f  a P E RCOM dou bler  board i n  t h e  expansion 
i nte rface . 

As wel l  as si ngle h ead drives,  M P I  a lso makes d u a l 
h ead dr ives . A d u a l -hea d  d ri ve i s  a l most as versat i l e  as  
two s i ngle-h ead dr ives but  i s  m uch c heaper . 

Our M P I  d r ives a re suppl i ed bare or i n  a metal cabi net 
- set up to ope rate with you r T R S-80 or SYST E M  80 . 
A l l  d rives are so l d  with a 90 day wa rranty and service is  
ava i lable through M I C R 0-80 P R O D UCTS .  

MPI B5 1 40 Trac k Single Head D rive . . . . . .  only $349 
MPI  B52 40 Track Double Head D rive . . . . .  on ly $449 

Prices are for bare d rives and i nc 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 track d rives a re ent i re ly  com pa
t ib le with 3 5  trac k dr ives.  A 40 track D OS such as 
N EWDOS 80 i s  necessary to u ti l i se the extra 5 tracks . 

O V E R  800 K i l O BYTES O N  O N E  D ISKETT E !  
WIT H MPI  80 T RA C K  D R I V ES 

M P I  80 trac k dr ives are now avai l a b l e .  The B 9 1  80 
trac k s ing le -h ea d  drive stores 204 K i l obytes of for
matted data on one side of a 5% i n ch d i skette in s i ng le 
density mod e .  I n  dou b le -density m ode it  stores 408 
K i l obytes and l oads/saves data twice as qu ick ly .  

The B92 80 track dual -head d ri ve stores 204 K i l obytes 
of  form atted data on EACH s ide of a 5% i nch d iskette 
in s ing le -d ensity mode . That's 408 K i l obytes per 
d iskette . I n  double-density mode,  the B92 stores a 
mamm oth 408 K i l obytes per s ide or 8 1 6 K i l obytes of 
formatted data per d iskette. W ith two B92's and a 
P E R COM dou ble ,  you cou l d  have over 1 .6 Megabytes 
of on l i ne storage for your T R S -80 for l ess than $ 1 500 ! !  

MPI B91 80 Track Single Head D rive . . . . . .  only $499 
MPI  B92 80 Track D ual Head D rive . . . . . .  only $61 9 

Prices are for bare d rives and i ncl ude p&p. Add $ 1 0.00 
per d ri ve for a cabinet and $60.00 for a power supply 
to suit  two d rives .  Note : 80 trac k dr i ves wi l l  not read 
d iskettes written on a 35 or 40 track dr ive .  I f  d rives 
w ith d i fferent track counts a re to be operated on the 
same system, N EWDOS 80 m u st be used . 

CARE 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 I V E  HEAD C l E AN I N G  D ISKETTES 
$30.20 incl . p&p.  

D isk dr ives are expensive and so a re d iskettes . As  with 
any magnetic record ing device , a disk d rive works 
better and l asts l onger if the h ead is c leaned regu l ar ly . 
I n  the past, the p rob lem has bee n ,  how do you clean 
the head without pu l l i n g  the mechanism a part and ru n
n i ng  the risk  of  dam ag i n g  de l icate parts. 3 M 's have 
come to our rescue with SCOTCH B R AN D ,  non
abrasive , head cl ean ing  d iskettes which thoroughly 
c lean the head i n  seconds. The c lea n i ng action i s  l ess 
abrasive than an ord i n a ry d is kette and no res idue i s  
l eft beh i n d .  Each k it conta i n s : 

- 2 h ead c l e a n i n g  d is kettes 
1 bott l e  of c l ea n i ng f l u id 

- 1 bott le  d i spenser cap 

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

SYSPAN D -8 0 - $97.50 incl .  p&p 
The SYST E M -80 h a rd wa re is n ot compat i b l e  with the 
T RS-80 i n  two i mp o rtant areas .  The pri nte r port i s  
addressed d iffe rently and the expansion bus i s  ent i re ly 
d i fferent. This means that SYST E M -80 owne rs are 
den ied the wealth of econom ica l ,  h i gh performance 
periphera l s  wh ich have been deve l oped for the T R S-80. 
U nti l now, th at i s .  M I C R 0-80 has deve l oped the 
SYSPAN D -80 adaptor to ove rcome this  problem . A 
complete ly sel f-conta i n ed u n it i n  a sma l l  cabinet wh ich 
matches the colour  sch eme of y ou r  computer, it con 
nects to the 50-way e xpansion part on the rear of you r 
SYSTEM 80 and generates the F U L L Tandy 40 way 
b us as wel l  as provi d i ng a Centro n ics para l l e l  pri nter 
port .  SYSPAN D -80 ena bles you to ru n an E xatron 
Str i ngy F loppy from y ou r  SYST E M  80, or an LNW 
R esearch expansion i nterface or  any other desi rable 
per i phera ls  designed to i nterface to the T RS-80 expan
sion port .  Make your SYSTE M  80 h a rdwa re compatible 
with the T R S-80 v ia  SYSPAN D -80. 

P R O G R AMS BY M I CR OSOFT 

E D ITOR ASSEMB L E R  P L US ( L2/1 61<) 
$37.50 + $1 .20 p&p 
A m uch i m p roved editor-assembler  a nd debu g/mon itor 
for L2/ 1 6K T R S-80 or  SYST E M  80 . Assembles d i rectly 
i nto memoty, supports macros and cond it iona l assem
bly,  incl udes new comma nds-su bstitute,  move , copy 
and extend . 

l E VE L I l l  BAS I C  $5 9 .95  plus $1 .2 0  p&p 
Loads on top of Level I I  BAS I C  and gives advanced 
g raph ics ,  automatic renu mbering,  s i ng le  stro ke i n struc
tions (sh ift-key entries) keyboa rd debou nce , suitable  
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 I< $35 .9 5  plus $1 .20 p&p 
Th is is the ori g i n a l  A D V E N T U R E  game adapted for 
the TRS-80. The game fi l l s an enti re d iskette . E n d l ess 
variety and cha l lenge as you seek to rise to the l evel  of 
Grand Master .  U nt i l  you ga i n  ski l l ,  there are whole 
areas of the cave that you cannot enter .  ( R eq u i res 32K 
One D isk)  

BASIC  COMPi l E R  $2 08 p lus $2 .00 p&p 
New improved vers ion,  the Bas ic Com p i l e r  converts 
D isk BAS I C  programs to m ach ine code, automatica l l y .  
A compi led program ru ns, on ave rage , 3-1 0 t imes faster 
than the or ig ina l  BAS I C  program and is m uch more 
d iffic u lt to p i rate. 

MI CR0-80's 1 6K M E MO R Y  E X PANSI O N  KIT 
HAS B E E N  R E D U C E D  IN P R I C E  EVEN MO R E  

Larger volume means we b u y  better and we pass the 
savi ngs on to you . Th ese are our proven ; prime,  branded 
200 ns (yes, 200 nanosecond ) ch ips.  You wi l l  pay 
much more e lsewhere for s l ow, 3 50 ns. ch i ps .  O u rs are 
guaranteed for 1 2  months.  A pa i r  of D I P shu nts is a lso 
requi red to u pgrade the CPU memory i n  the TRS-80 -
these cost an add it iona l $4 .00 . A l l  k its come com plete 
with fu l l ,  step-by-step i nstru cti ons wh ich i nc lude 
labe l led photographs .  No solder ing i s  requ ired .  You do 
not have to be a n  e x perienced e lectro n ic techn ician to 
insta l them. 

D IS K  D R I V E  CAB L ES 
S U ITAB L E  F O R  A N Y  D I S K  D R I V ES 

DC-2 2 D ri ve Connector Ca ble . . . . . . .  $39 i nc l . p&p 
D C -4 4 D rive Connector Cable  . . . . . . .  $49 i nc l . p&p 

D O U B L E  THE SPE E D  A N D CAPA CITY 
O F  Y O U R  D IS K  D R IVES 

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

I nstal l i ng a Doubler is l i ke buying another set of d isk  
d ri ves, o n l y  much cheaper ! !  The doubler  works with 
most modern d isk  d rives incl ud i n g : - M P I , M icropol i s ,  
Pertec, TEAC (as suppl ied by Tand y ) .  The doubler 
i nsta l l s  in the T RS-80 expansion interface , the System 
S O  expansion i nterface a n d  t h e  L N W  R esearch expan
s ion i nterface in a few m i n utes without any soldering,  
cutt i ng of tracks, etc . I t  comes complete with its  own 
T R SD OS compat ib le  dou ble  d ensity operat ing system . 

D O  l E-ZAP I I - D O U B l E D E NSITY PAT C H  
F O R  N EWDOS 80 

$53.00 plus $1 .00 p&p 
D OS 80, then you a lso need 

ette . Th is p rogram u pgrades 
ub density with A D R  (auto

It ta i ns al l  the fami l ia r  
t m i x  a n d  m atch 

F lO PPY D O CTO R A N D  MEMO R Y  D IA G N O ST I C  
(by M I C R O  C L I N I C) $2 9 .95  plus 50c. p&p 

Two mach i ne l a nguage p rograms on a d iskette together  
with  manua l  wh ich thoro ugh l y  test you r d is k  d ri ves 
and memory . There are 1 9  poss ib le  error messages i n  
the d is k  d ri ve test and the ir  l i ke l y  causes are e x p l a i ned 
i n  the manua l . Each pass of the me mory tests checks 
every address in R A M  520 times,  i n c l u d i n g  the s pace 
norm a l l y  occu pied by the d i agnostic p rogram itse l f .  
When an error occurs the address, e xpected data , a n d  
actual  data are pr i nted out together w i t h  a deta i led 
error  a na l ys is  showing the fai l i ng bit  o r  bits, the corres
pon d i n g  I C 's and thei r l ocat ion . Th is is the most 
t horou gh test routine avai lab le  for T RS-80 d isk  u se rs .  

B O O KS 

l EV E l I I  R O M  R E F E R E N C E MAN U A l  
$2 4.95 + $1 .2 0 p&p 
Over 70 pages packed fu l l  of usefu l i n format ion and 
sam ple  program s .  A p pl i es to both T R S -80 and SYST E M  
80 . 

T RS-80 D IS K  A N D  OTH E R  MYSTE R I ES 
$24.95 + $1 .20 p&p 
The hottest sel l i n g  T RS-80 book i n  the U .S .A.  D isk  f i le  
structu res revealed,  D OS 's compared and expla ined,  
h ow to recover l ost fi les,  how to rebu i l d  crashed 
d i rectories - th is  is a m u st for the seri ous D i sk user 
and is a perfect companion to a ny of the N EW D OS 's .  

l E AR N I N G  l EV E l  I I  
$ 1 6 .9 5  + $1 .20 p&p 
Written by Daniel  L ien , the auth o r  of the T R S-80 
Level I H a n d book,  t h i s  boo k teaches you,  step-by-step,  
h ow to get the most from your Level I I  mach i n e .  
I nva luab le  supplement t o  e ither t h e  T RS-80 Level I I  
M a n u a l  or the System-80 Manua ls .  



MORE AUSTRALIAN SOFTWARE 
All programs designed to run on both the T RS-80 or  the SYSTEM 80 without modification .  Most programs include sou nd 

T R I A D  V O L 1 - L2 /1 6 K  
Cassette $1 0.95 Disk $1 5.95 

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

SI MON-8EZ: Just l i ke the electronic music puzzles on sal e  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, complicated version o f  noughts 
and crosses. You may play against another player or against 
the computer itself.  But beware, the computer cheats! 
SUPER CONCENTRATI O N : Just l i ke the card game but with 
more options. You must find the hidden pa irs .  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 0.95 D isk $1 5.95 

+ 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 arou nd one at a time until you 
had made a particular pattern? Wel l ,  S H U F F L E BOAR D ,  the 
first program i n  this triad, is just t h is, except that the computer 
counts the number of moves you take to match the pattern 
it has generated - so it is not possible to cheat. 
M IM I C  is just l i ke S H U F F L E BOAR D except that you only 
see the computer's pattern for a brief span at the beginning of 
the game, then you must remember i t !  
I n  MATCHEM, y o u  have t o  manoeuvre 2 0  pegs from the 
centre of the screen to their respective holes i n  the top 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 a nd your abi l ity to d i rect the peg i nto the hole with 
o u t  h itti ng a n y  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 
wi l l  see on your '80 . Machine language routines create u p  to 
1 200 new generations per minute for smal l  patterns or up to 
1 00 per minute for the fu l l  1 28 x 48 screen matrix.  Features 
fu l l  horizo ntal and vertical wraparound. 
EPICYCLES wil l  fascinate you for hours .  The ever-changing 
ever-movi ng patterns give a 30 effect and were i nspired by the 
a ncient G reek theories of Ptolemy and his model of the Solar 
system. 

E D U CATI O N  A N D F U N - l 1 /4 K, l2/1 6 K  
Cassette $1 0.95 Disk $1 5.95 

+ 60c p&p 
Written by a primary school teacher to make learning enjoy
able for his pupils, there are five programs in both level I and 
level I I  to suit all systems: 

BUG-A- LUG :  a mathematics game, in which you must get the 
sum correct before you can move. 
AUSTRALIAN G EOG RAPHY : l earn about Austral ian States 
a nd towns, etc. 
SU BTRACTION GAM E :  build a tower with correct answers. 
HOW GOOD IS YOUR MATHS? Select the functi on (+, - , 
-:- 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. 

C OSMI C F I G HT E R  & SPA C E  J U N K - l2/1 6 K  
Cassette $1 0.95 Disk $1 5.95 

+ 60c p&p 
Both pr()grams have sound to complement their excellent 
graphics. In COSM I C  F IG HT E R ,  you must defend the earth 
against seven different types of al ien aircraft. It  is unl i kely that 
you wi l l  be successful but you wi l l  have a lot of fun trying!  
You mission i n  SPACE JU N K  is to c lean up a l l  the debris left 
floating around in space by those other space games. It  is not 
as simple as it sounds and space jun k can be q u ite dangerous 
unless you are very careful . 

SPAC E D R IV E  l2/4 K  & 1 6K 
Cassette $8.95 Disk $1 3.95 

+ 60c p&p 
Try to manoeuvre your space ship through the meteor storms 
then land it carefu l ly at the space port without ru n ning out · of 
fuel or crash ing.  Complete with real istic graphics . 

STA R F I R E  A N D N O VA I NVASI O N  l2/1 6 K  
Cassette $1 0.95  Disk $1 5.95 

+ 60c p&p 
Both programs include sound to improve 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-fighters. 
Beware of the evi l  one h imself and may the Force be with you . 
I n  NOVA I NVAS I ON ,  you must protect your home planet of 
H i berna from the i nvading NOVAD IANS.  You have two fixed 
guns at each side of the screen and a moveable one at the 
bottom. Apart from shooting down as ma ny invaders as 
possible, you must protect your precious hoard of V itam i n ium 
or perish ! 

AI R ATTAC K A N D N AG R A C E  - l2/1 6 K  
Cassette $1 0.95 Disk $1 5.95 

+ 60c p&p 
An unl ikely combination of programs but they share the same 
author who has a keen sense of humour. 

AIR ATTACK includes sound and real istic graph ics .  The air
craft even have rotati ng propel lers! But they also drop bombs 
on you, so it 's ki l l  or be kil led !  
NAG RACE lets you pander to your gambl i ng i nstinct without 
actual ly l osing real money . Up to five punters can join i n  the 
fun .  Each race results in a photo-fin ish wh i l st there is a visible 
race commentary at the bottom of the screen throughout the 
race. Happy punting!  

F O U R  L ETTE R  MASTE R M I N D  L2 /1 6 K  
Cassette $8.95 Disk $1 3.95 

+ 60c p&p 
There are 550 four-letter words from wh ich the computer can 
ma ke its choice. You have 1 2  chances to enter the correct 
word. After each try , the computer i nforms 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  wi l l  cost you points. 
Makes learning to spel l fun . 

M U S I C  I V  - l2/1 6 K  
Cassette $8.95 D isk $1 3.95 

+ 60c p&p 
Music I V  is a music compiler for your '80 . It  a l lows you to 
compose or reproduce music with your computer that wil l  
surprise you with its  range and qual ity . You have control over 
duration (ful l beat to 1 /1 6 beat) with modifications to extend 
the duration by half or one third for tri plets. 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 it is done. 

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

MICR0-80's expansion interface utilises the proven LNW Research E xpansion board. It is supplied ful l y  built up and tested in an 
attractive cabinet with a self contained power supply, ready to plug in and go. The expansion interface carries MICR0-80's fu l l ,  no 
hassle, 90-day warranty. 
Features include: - • Sockets for up to 32K of memory expansion • Disk controller for up to 4 disk drives e Parallel printer port 

• Serial RS232C/20mA 1 /0 port e Second cassette (optional )  
The expansion interface connects directly to your TRS-80 L2/1 6K keyboard or, via SYSPAN D-80 t o  your SYSTEM-80VIDEO G E N IE 
Prices: H D·01 0-A Expansion Interfaces with (/) K : $499.00 H D-01 0-B Expansion Interfaces with 32K : $549 .00 H D-01 1 Data 
separator fitted (recommended) : add $29.00 H D-0 1 2 Dual cassette Interfaces fitted : add $1 9 .00 

The MICRO-SO Expansion Interface is also. available in kit form. 
Prices: H D-0 1 3  Kit consisting of LNW Research PC board and manual, A L L  components including cabinet & power supply : $375.00 
H D-01 1 Data separator for above $25.00 H D-0 1 3  Dual cassette Interface kit : $1 5.00 



plus $2 .00 p & p 

A choice of upper a n d  lower case d isplay is easier to read , 
g ives g reater versati l i ty.  

Both p rog rams g ive you r  T R S - 8o'm 
Model I o r  �yste m 80'm 

an o pt ional  typewri te r  capabi l i ty ,  i .e .  sh i ft for upper case . 
The M icro - 80 lowe r  case modificatio n  g i ves you this fac i l ity, 

p l u s  the symbols for the 4 playi ng -card su i ts for $ 4 9 .00 + 
$ 2 .00 p. & p .  

T h e  second prog ramm\3 a l s o  i n c l udes Keyboard -debou nce 
and a f lash i n g  c u rsor. 

Yo u f i t  it  Or we can . 
The M ic ro - 80 mod if icat i o n  featu res true b e l o w ··the - l i ne 

descenders and a b lock c u rsor.  
Each k i t  comes with com pre h e n sive f itt i ng i nstruct ions 

and two u n i ve rsal lowe r-case d rive rout i nes o n  cassette to 
e nable yo u to d isplay lower case in BAS I C  pro g rams. 

F i tt i n g  t h e  mod i f icat i o n  req u i res so l d e r i n g  i ns i d e  the 
c o m p uter. T h i s  s h o u l d  on ly  be carried out  by a n  experienced 
h obbyist o r  tech n ic i a n .  

I f  yo u are at a l l  d ub i o u s ,  a f i t t i n g  se rvice i s  ava i lable i n  a l l  
capital  c it ies for o n l y  $ 20 . 00.  

The d river ro ut ines are self - re l ocat i n g , se l f - p rotect i n g  and 
wi l l  c o - reside with other mac h i ne lang uage pro g rams such 
as Keyboard -debou nce , serial  i nte rface d rive r prog rams etc .  

A l i st of i n sta l l e rs i s  i n c l uded w i t h  each k i t .  

ADD A DISK IV UR TRS·Sdm EL I l l  
LV $1199. FOR ONLY $875.0 TW FO 

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  

c o n ta i n s  th e fo l l owi ng h ig h  qua l ity c o m po n e nts: 

1 or 2 M PI 40-track s i n g l e  h ead d isk d ri ve s ,  1 VR Data 

d o u b le-density d isk co ntro l l e r  board and ·1 d ua l  d rive powe r 

su p p l y  p l u s  a l l  the necessa ry m o u nt ing h a rd wa re ,  cables a nd 

com p re h e n s i ve f i tt i ng i nstru cti ons ,  wh ich ca n be ca rried o u t  

with a m i n i m u m  o f  f u ss b y  a n y  ave rage com p u te r  owne r. 

F i tt i n g  se rvice i s  ava i la b l e  for $ 2 5 .00 in m ost ca p ita l  c i t ies.  

Daisy Wheel Typewriter/Pri nter 
M I C R0 -80 h a s  converted t h e  n e w  O L I VETT I ET- 1 2 1 DA I SY WHEEL typewri te r  
to wor k  wi t h  the T R S - 8 0  and S Y S T E M  80 o r  any o t h e r  mi c rocomputer 
w i t h a Centron i c s p a r a l l el port ( RS 2 3 2  seri a l  i n terf ace a v a i l ab l e  
short l y ) . The E T- 1 2 1 typewr i ter i s  renowned for i t s  h i gh qua l i ty ,  
f a s t  s peed ( 1 7  c . p . s . ) ,  q u i et n e s s  and r e l i ab i l i ty .  M I C R0 -80 i s  
renowned f o r  i t s k n owl edge o f  the TRS -80/SYSTEM 80 and i t s  sen s i b l e 
p r i c i ng p o l i cy .  Together , we h ave produced a d u a l - p u rpose mac h i ne : 
a n  att ract i ve ,  modern , correct i ng typewr i ter wh i c h doub l e s a s  a 
c o r r e s pondence q u a l i ty D a i sy-wheel p r i nter when u sed w i t h  you r 
mi e r a - computer . 

How good i s  i t ? - T h i s p a r t  of o u r  advert i sement was typeset u s i n g  
an E T - 1 2 1  d r i ven b y  a TRS -80 . Wr i te and a s k  for f u l l det a i l s .  

O N LY $2049 I NC. S.T. 



1 .4 M I E + 48K RAM 
incl. Sales Tax 

Ml 0-80's 

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

This turns the mild-mannered Model 3 into a powerhouse able to handle the most dif
ficult business programs . The TRS-80 is one of the best-supported microcomputers in the 
world . 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 . 

2.8 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 1 500 . 



COMPUTER PRICES 

MODEL 340 
2 40 TRACK SINGLE HEAD DRIVES GIVING 
350K FORMA TIED 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 RINGY 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 

A l l  Exatron Str i ngy F loppies sold by M ICR0-80 i n c l ud e  the specia l  chai ned vers ion of 
HOUSEHOLD ACCOUNTS,  developed by Cha r l i e  Bartlett . When used on the ESF, th is  pro
g ra m  is  powerfu l enou g h  to perform many of the accou nti ng functions in a s ma l l  
bus i ness . Remem ber, the ESF comes complete with a com prehensive ma n u a l ,  a 2 way 
bus-extender ca ble,  its own power supply a n d  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 in $ 5 . 00 for a copy of the ma n ua l . We wi l l  refu nd you r $ 5 . 00 IN FULL when you 
purc hase an ESF .  

* 

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

N EW SO FTWAR E  F R O M  MI C R0 -80 P R O D U CTS 

B US I N ESS P R O G R AMS 

MI C R OMANAG E M E NT 
STO C K  R E C O R D I N G  SYSTEM ( l2/1 6 K) 

Cassette version . . . . . . . . . . . . .  $29 .95  + $1 .00 p&p 
Stringy F loppy versio n  . . . . . . . .  $33.95 + $1 .00 p&p 
This system has been i n  use for 9 months in a n um ber 
of sma l l  reta i l  businesses i n  Ad ela ide .  I t  i s  therefore 
thorou g h l y  debugged and has been ta i l or made to su it 
the requ i rements of a sm a l l  busi ness. M I C R O M AN AG E
M E NT S R C  enables you to m o nitor the cu rrent stock 
leve l and reo rder levels of 500 d ifferent stock items per 
tape or wafe r.  I t  i ncl udes the fol l owing featu res: -
- Add new items to i n ventory 
- Delete d iscont i n ued items from i nventory 
- List comp l ete fi l e  
- Search for a ny stock n u m ber 
- Save data to cassette or wafer 
- Load data frorn cassette or wafer 
- Adjusts stock leve ls  frorn sales resu lts and rece i pt 

of goods 
- List a l l  items req u i r i ng reo rder ing 
We can thoroug h l y  recommend th is p rogram for the 
s ma l l  busi ness with a L2/ 1 6 K  computer.  

SC OTC H B RAN D COMPUT I N G  CASSETTES 
Super-q ual ity personal  computi ng cassettes. 
C- 1 0  pack of 1 0  . . .  . . .  . . .  . . .  $26 .00 i ncl . p&p 
C-30 pack of 1 0  . . .  . . .  . . .  . . .  $28.00 i n cl .  p&p 

UT I L IT I ES 

S-K E Y  by Edwin Paay $1 5.9 5 p lus  50c. p&p 
S-K E Y  i s  a com p l ete keyboard d r iver routi ne  for the 
T R S-80 and becomes part of the Level  I I  basic i nter
p reter . W ith  S - K E Y  l oaded the user wi l l  have many 
new featu res n ot ava i lab le  with  the standa rd mach i n e .  
S-KEY featu res : 
"* S-K E Y  p rovides an auto-repeat for a l l  the keys on 

the keyboard . I f  any key i s  he ld  down l onger than 
a bout ha lf  a second ,  the key wi l l  repeat unti l it is  
released . 

* G raph ic symbols  can be typed d irect from the key 
board , th is i ncl u des a l l  64 g raph ic  symbols  ava i lab le  
from the 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 sh ifted keys . This m akes 
programm i n g  m uch easier as whole com m ands and 
statements can be reca l l ed by typ i n g  sh ift a nd a 
l etter key . 

* B ecause S-K E Y  a l l ows graphics to be typed d i rect ly  
from the keyboard , a n i mation and fast gra p h ics are 
eas i l y  i m p l eme nted by typing the a pp ro p riate 
graphics sym bols d i rectly  i nto P R I NT stateme nts . 

* S-K E Y  a l l ows the use r  to L I ST a program with 
P R I N T stateme nts conta i n i ng graph ics, p roperl y .  
S-K E Y  d oes t h i s  b y  i ntercept ing the L I ST routi n e  
when necessa ry . 

* S-K E Y  a l l ows the user to l ist an u pdated l i st of the 
sh ift key entries to the v ideo d isp lay or  l i ne pr inter.  

* S - K E Y  ca n be d isabled and enabled when req u ired . 
Th is  a l l ows other routi nes which take contro l  of the 
keyboard to ru n with S-K E Y  as we l l .  

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

BMO N  by Edwin Paay $1 9.9 5 plus 50c. p&p 
T H E  U lT IMATE H I G H  M E MO R Y  BAS I C  MO N ITO R 
l2/1 6-48 K 
O u r  own personnel  refuse to write BAS I C  without fi rst 
l oading this amazi ng mach i n e  langu age uti l ity p rogram 
i nto h igh me mory ! B M O N  R e n um bers ; D i spl ays BAS I C  
programs o n  the scree n 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 j ust l oaded ; 
l ets you stop a l oa d  part-way th rou g h ; me rges two 
programs,  with automatic ren u m bering of the second 
so as to p revent a ny c lashes of I ine n umbers;  recovers 
your program even though y ou d i d  type N EW :  makes 
one p rogram inv is ib le  wh i l e  you wor k  on a second 
( saves hou rs of cassette ti me ! ) ; l i sts a l l  the va riables 
used i n  the progra m ;  m a kes SYST E M  ta pes ; l ets you 
Ed it memory d i rectl y  . . .  the l ist goes on and on . 
Cassette comes w it h  1 6 K ,  3 2 K  and 48K versions,  ready 
to l oad . Can anyone afford N O T  to have B MON ? 

E D U C AT I O NA 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 $6 50 reverse pol ish 
n otati on calcu lator with 4 5  fu nctions and se lectable 
accu racy of 8 or 1 6  d ig its . The rna i n  stac k and registers 
are cont i nuously d is p l ayed wh i lst the menu i s  a lways 
i n stantly access i b l e  w ithout d istu rb i n g  any calcu l ations 
or register va l ues . The cassette comes with both the 
1 6K and 32 K vers ions,  the l atter givi ng  you the add i 
t ional  powe r o f  a progra m m able calcu l ator.  Comes 
with a very com p rehensive 1 5  page manu a l ,  wh ich 
i ncl u des i nstructi ons to l oa d  and modify the 32K pro
grammable vers ion to ru n in 1 6 K .  W hether for business 
or p leasure, th is  package wi l l  p rove i n va l uable ,  and turn 
you '80 i nto a very powerfu l i n strument.  

G AMES 

M I C R O PO l Y ( l2/1 6 K) $8.95 + 60c p&p 
N ow you can play Monopoly on you r m icro . The o ld 
favourite boa rd game has moved i nto the e lectron ic era .  
Th i s  com puter vers ion d isp lays the boa rd o n  the screen , 
obeys a l l  the ru les  and,  best of al l ,  the ban ker does not 
make m i stakes with you r  change !  

C O N C E NT R ATI O N  ( l2/1 6 K )  $8.95 + 60c p&p 

Another appl icat ion of su pergrap hics . There are 28 
"ca rds" d i splayed on the screen ,  face down . P layers 
ta ke it in t u rn to turn them over with the object of 
f ind ing matc h i n g  pairs.  There a re 40 d i ffe rent patterns 
which are chosen at random , so the game is fu l l  of end 
l ess variety . Th is is of partic u l a r  val ue i n  h e l p i n g  young 
c h i l dren to l ea rn the art of concentrat ing  and , at the 
same t i me ,  to i ntroduce thern to the com puter.  

METE O R  AN D T O RPE D O  A l l E Y  ( l2/1 6K) 
$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 must destroy 
the enemy s pace s h i ps before they see you . I n  its most 
d ifficu l t  rnod e ,  the odd s  are a thumping 238 to 1 
agai nst you bei n g  successfu l .  I n  torpedo a l l ey you must 
s i n k  the enemy sh i ps without h i tti ng  your own supply 
shi p .  Both games i nc lude sound effects and are remark
ably accu rate reprod uctions of the arcade ga mes. 



AUSTRALIAN SOFTWARE (Cont.) 
G AMES 

SH E EP D O G  (L2/1 6 K) $8.95 + &De p&p 

Ever wondered how a shee pdog manages to dr ive a l l  
those awkward sheep i nto a pen ? We l l ,  here is your 
chance to f ind out just h ow d iffi cu lt  it  i s  and h ave a 
l ot of fun at the same t ime.  You contro l the sheepdog, 
the computer control s  the shee p !  As if that isn't 
enough ,  look out for the d i n goes l u rk ing  in the bush ! 

U B OAT $8.95 + &De p&p 
Rea l  t i me s i m u l at ion at its best ! Comes with wo rki n g  
sonar-screen a n d  periscope, a fu l l  rack o f  torpedoes, 
plenty of targets , work i n g  fuel and battery mete rs, 
he lpfu l  Mothers h i p  for h i g h -seas reprovis ioning and 
even h as emergency radio for that terrib le  moment 
when the depth charges put you r crew at ris k .  Req u i res 
Level I I / 1 6 K .  

SPACE I NVAD E RS W I T H  SO U N D  $8.95 + 60c p&p 
M uch i m p roved vers ion of th is arcade favou rite with 
redesigned l ase r and can non b lasts , h igh-s peed can non,  
50 rovi n g  drone targets, 1 0  m others h i ps and heaps of 
fu n for a l l . Level I I  with 4K a nd 1 6 K versi ons on th is  
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 -gol f  aga inst the com puter.  Choose 
the level of d ifficu l ty ,  the number of ho les and whether 
you wa nt to p l ay stra ight m i n i  golf or crazy golf. Com 
p lete with h azards, water traps , bunke rs and trees. 
Great fun for k ids of al l  ages.  

D O MI N O ES( L2/1 6K) $8.95 + 60c p&p 
Pit your sk i l l  at d om i noes aga inst the computer, which 
p rovides a t i reless opponent.  A nother appl icat ion of 
supergraph ics from the stable  of Charl i e  Bart lett . 
Domi noes are shown approxi mately l i fe s i ze in fu l l  
deta i l  (except for colou r ! ) .  The mon itor screen i s  a 
window which you can move from one end of the 
stri ng  of domi noes to the other.  Best of a l l ,  you don't 
lose any pi eces between games!  

K I D 'S STU F F  (formerly MMM-1 ) $8.95 + 60c p&p 
Th ree games on one cassette from that master of TRS-
80 graph i cs , Cha r l i e  Bart lett . I ncl u des I N D Y  500 , an 
excit ing road race that gets faster and faster the l onger 
you p lay,  S U B H U N T  i n  wh ich your wa rshi p  b lows u p  
u nfortu nate l ittle su bmar i nes a l l  ove r the place, and 
KN I E V E L  ( as in m otorcyc le ,  ram p  a nd buses ) .  

O T H E R  P R O G RAMS 

I N F I N IT E  BAS I C  B Y  RAC ET (32 K/1 D ISK) 
$49.9 5 + 5 0c. p&p 
F u l l  m at r i x  fu nctions - 30 BAS I C  comma nds;  50 more 
STR I N G  fu ncti ons as BAS I C  comma nds.  

GSF/l2/48K $24.9 5 + 50c. p&p 
1 8  mach i ne langu age routi nes i n cl u d i n g  R A C E T  sorts . 

B USIN ESS A D D R ESS A N D  I N F O RMAT I O N  SYSTEM 
(48K/D IS K) $24.9 5 + 5 0c. p&p 
A l l ows you to store addresses and i n formation about 
bus i nesses, edit them and print them out. 

H ISPE D ( L2 1 6,  32 or  48 K) $2 9.95 
This mac h i n e  l a nguage program a l l ows you to SAV E 
and LOA D programs and data to ta pe at speeds u p  to 
2000 band (4 ti mes norma l )  us ing a standard cassette 
recorder. A switch must be i nsta l l ed to rem ove the 
X R X  I l l  l oad i n g  board , if fitted .  
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L OWE R CASE F O R  Y O U R  T RS-80/SYSTEM 80 
K it only $49.00 plus $2 .00 p&p 

G i ve your T RS-80 or SYSTE M 80 a l ower case d isplay 
with p roper descenders and a b l ock cu rsor (si m i l a r  to 
the T R S-80 M odel I l l ) .  A lso inc l udes symbols· for the 
fou r  su its of cards. I nc ludes fu l l  fitt ing instruct i ons,  a l l  
necessa ry components a nd a specia l  mach ine l anguage 
d ri ver program to enable lower case in BAS I C .  The 
modifi cation is s imi l a r  to the Tandy model and does 
n ot work with E l ectric Penci l without further modifi 
cat ions . 
These k its req u i re d i sassem bly of your computer and 
some solder ing .  They shou l d  only be i nsta l l ed by 
someone who has experience i n  so lder ing integrated 
c i rcu its, us ing a low power,  properly earthed soldering 
i ron . I f  you do not have the necessary experience/ 
equ i pment, we wi l l  i nsta l l  the mod ification for you for 
$20 p lus  freight in both d i rections.  Make sure you 
arrange the insta l l ation with us f i rst, before despatch
ing your computer ,  so that we can assu re you of a 
rapid t u rn-arou nd . We are a lso arranging to have 
i nsta l lers in each State. See e lsewhere in th is  i ssue for 
their  names and addresses .  

P R I CES 
Cat N o .  
H D -020 Lower case m o d  k i t  for T R S-80 

$49.00 p lus  $2 .00 p&p 
H D -0 2 1  Lower case mod kit  for SYST E M -80 

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

E PSO N MX-80 PR I NT E R  
O N L Y  *$949 I nc. Cable for T RS-80 a n d  p&p 

( * Printer only - $940 i ncl. p&p) 

The E PSON M X -80 pri nter is compact, qu iet, has 
featu res u nheard of only 2-3 years ago i n  a pr inter at 
any p ri ce and,  above a l l ,  i s  u ltra-re l iab le .  A l l avai lab le  
pr int modes may be se l ected u nder software contro l .  
F eatu res i nc lude : 

- h ig h  qual ity 9x9 d ot-matrix character formation 
- 3 character 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 i nes per i nch 8 l i nes per i n ch 
- 80 characters per second print speed 
- bi-d i rectional  pr int ing 
- l og ica l see k i ng of shortest path for pr int ing 
- l owe r case with descenders 
- T R S-80 g raphics characters bu i lt in  
- standard Centronics pr inter port 

The bi -d i rectiona l pr int ing cou pled with the logica l  
see k i ng of the shortest pr int path (wh ich means  that 
the pr int head wi l l  commence pr int ing the next l i ne 
from the end which requ i res the least trave l ,  thereby 
m i n i m i s ing u n uti l ised t ime)  g ives t h is pr inter a m uch 
h igher t h ro ugh put rate than many other pri nters 
q uoti n g  pr int  speeds of 1 20 c . p .s .  or even h igher.  

G R E E N  S C R E E N  S IMU lATO 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 you r  monitor.  I t  i m p roves 
contrast and is m uch more restfu l to the eyes than the 
n orma l  grey and wh ite i mage . 

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

P lease make s u re to specify whether you h ave a n  o ld 
(squarish ) or new ( rounded ) sty l e  monitor when order
ing. N ot ava i lab le  for D ick Sm ith mon itors . 
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4056 D7 
4057 FEOO 
4059 28 1 E  
405B EB 
405C 2 1 7C40 
405F 0 1 0700 
4062 EDB l 
4064 EB 
4065 20EF 

4067 D7 
4068 30ED 

406A CD5A 1 E  
406D E5 
406E CD2C 1 B  
407 1 E 1  
4072 D24A 1 E  
4075 AF 
4076 BE 
4077 20EE 
4079 23 
407A 1 8CE 

407C 9 1 BD 
407E 95CA 
4080 8E9F 
4082 B6 
4047 

MICR0-80 

00240 ; SEEK TOKENS IN L I NE 
00250 NEX CHR RST 
00260 KEEPON CP 

1 0H 
0 

00270 
00280 
00290 
00300 
003 1 0  
00320 
00330 
00340 ; SEEK 
00350 FOUND 
00360 

J R  
E X  
LD 
L D  
CP I R  

Z , NE X T  
DE , HL 
HL , TOKENS 
BC , 7  

E X  DE , HL 
J R  N Z � NE XCHR 

L I NE REF AFTER TOKEN 
RST 1 0H 
J R  NC , KEEPON 

00370 ; VAL I DATE L I NE REFS 
00380 
00390 
00400 
004 1 0  
00420 
00430 
00440 
00450 
00460 NEXT 

CALL 1 E5AH 
PUSH HL 
CALL 1 B2CH 
POP HL 
JP NC ,. 1 E4AH 
XOR A 
CP <HL > 
JR NZ , FOUND 
I NC HL 

00470 JR NEX L I N  
00480 ; DATA - COMPRESS I ON TOKENS 
00490 TOKENS DEFW 8D9 1 H  

DEFW OCA95H 
DEFW 9FBEH 
DEFB OB6H 
END VAL I D  
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; A=NE X T  BYTE , SET FLAGS 
; EOL REACHED? 
; TO NEXT L I NE I F  EOL 
; SAVE HL 
; HL=TOKENS ORB 
; BC=NO . OF TOKENS 
; SET Z IF A IS TOKEN 
; RESTORE HL 
; KEEP SEEK I NG TOKENS 

; A=NEX BYT , SET C I F  NUMR I C  
; NO MORE L I NE REFS 

; DE=L I NE NO . , <HL > =DEL I MTR 
; SAVE HL 
; SET C IF L I NE EX I STS 
; RESTORE HL 
; FC ERROR ROUT I NE 
; A=O 
; I S DEL I M I TER EOL? 
; SEEK FURTHER REFS 
; SK I P  EOL 
; SEARCH NEX T  L I NE 

; GOTO , GOSUB 
; THEN , ELSE 
; RESUME , RUN 
; DELETE 

00500 
005 1 0  
00520 
00530 
00540 
00550 
00560 
00570 

; THE ABOVE ROUT I NE I S  RELOCATABLE W I THOUT RE-ASSEMBLY . 
; N . B . I T  MUST NOT BE USED W I TH PROGRAMS THAT CONTA I N  
; GRAPH I CS BYTES I N  STR I NG CONSTANTS O R  REMARKS . 
; I T OCCUP I ES 59 BYTES 

***** MULTI PLE REGRESSION ANALYSIS  L2/1 6K by T . R .  Jones ***** 

Mul ti pl e regressi on analysi s  i s  used to test the rel ati onshi p between a dependent vari abl e  ( Y )  
and a number of i ndependent vari ables ( X l ,X2,X3,  • • • •  XN ) .  

Thi s routi ne al l ows mul ti pl e regress i on analysi s between the i ndependent vari abl e  Y and two 
dependent vari abl es Xl and X2 , i n  accordance wi th the model : -

Y = A + BXl + CX2 . 

The routi ne cal cul ates the coeffi ci ents for the mul ti pl e regressi on equati on , the mean val ues 
of Xl , X2 and Y, the coeffi ci ent of mul ti pl e regress i on ( an i ndi cati on of cl oseness of fi t ,  
where 1 i s  perfect ) ,  and the percentage vari ati on i n  Y due t o  Xl , X2 , and Xl  and X 2  joi ntly. 
In  addition ,  a resi dual tab l e  can be pri nted on command and estimati ons of Y computed for entered 
val ues of Xl and X2 . 

The routi ne wi l l  accept up to 1 00 data sets,  whi ch are veri fi ed and can be edi ted fol l owi ng 
entry. 

20 CLS : DEF I NT I -N : D I MX<3 , 1 00 > , A<6 , 3) , R<6 , 3 > : P$= " ###### . ####" 
30 PR I NTTAB < 1 8 > " MULT I PLE REGRESS I ON ANALYS I S " : 

PR I NTTAB< 1 B > STR I NG$(28 , 45 >  
4 0  PR I N T : PR I NT : PR I NT : PR I NTTAB<29 > " MODEL " : PR I NT :  

PR I NTTAB<23 > " Y = A +  B X 1 + C X 2 "  
5 0  PR I NT:&>977 , " TYPE < ENTER > T O  CONT I NUE . . . ..  " ; : I NPUT! $ 
60 CLS : PR I NTTAB<27 > " ENTER DATA " : PR I NT : PR I NT :  

PR I NTTAB< 1 3 > " NUMBER OF DATA PO I NTS - MAX I MUM I S  1 00 "  
70 PR I NTTAB<28 > " * " ; : I NPUTND : I FND< 20RND > 1 00 

PR I NTCHR$(27 > ; CHR$(30 > ; CHR$(29 > ; CHR$(27 > : GOT070 
80 PR I NT : PR I NT : FOR I = l TOND : 

PR I NT " X 1 < " ; I ; " > = " ; : I NPUTX < l , I > :  
PR I NTTAB<22 > CHR$(27 > " X2<" ; I ; " > = " ; : I NPUTX<2 , I > : 
PR I NTTAB<44 > CHR$(27 > " Y< " ; I ; " >  = " ; : I NPUTX<3 , I > : NE X T I 

90 CLS : K=O : PR I NTTAB<26 > " DATA ENTERED " : PR I NT : FOR I = 1 TOND : K=K+ 1 : 
PR I NT "  X 1 ( I I ; I ;  II ) = " ; X  ( 1 ' I ) ; TAB (22 ) .. X2 ( .. ; I ; II ) = " ; X  <2 , I ) ; 
TAB<44 ) " Y< " ; I ; " > = " ; X<3 , I > : I FK< 1 0NEX T I  
ELSEPR I NT:&>977 , " TYPE < ENTER > T O  CONT I NUE • • •  " ; : 
I NPUT I $ : K=O : CLS : NE X T I  

1 00 PR I NT@983 , " ED I T  DATA <YI N > " ;  
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110 I $= I NKEY$: I F I $=""THEN110ELSE I F I $="Y"THEN120ELSE I F I $= " N" 
THEN140ELSE 1 1 0 

120 CLS: I NPUT"DATA PO I NT TO BE ED I TED" ; I :  
I F I >NDTHEN 1 20ELSEPR I NTTAB<4>"X1<" ; I ; "> =" ; X< l , I > ; 
TABC24)"X2<" ; I ; "> =" ; X<2, I > ;  
TAB ( 44) I I  y ( . .  ; I ; I I  ) = II ; X ( 3 ll  I ) 

130 PR I NT"NEW X 1<" ; I ; "> =" ; : I NPUTX< 1 , I >: 
PR I NTTAB<24)CHR$C27> ; "X 2<" ; I ; "> =" ; : I NPUT X <2 � 1 ) :  
PR I NTTAB<44)CHR$ ( 27> ; "Y<" ; I ; ") =" ; : I NPUTX <3 , I } :GOT090 

1 4;0 CLS:PR I NT@473,"COMPUT I NG • • • •  " 
150 FOR I =1T06:FORJ=1T03:A ( l ,J)=O:R ( I ,J>=O:NE XTJ, I  
160 FOR I = 1 TOND:A< 1 � 1)=A<1,1)+ X<1 , I >:A<1,2>=A<1 � 2>+ X { 2 9 I ): 

A < 1 , 3)=A< 1 , 3)+X<3 , I ):NE X T I :AC2 , 1 )=A< 1 ,1>1 ND: 
A<2,2>=A< 1 ,2) / ND:A<2,3>=A<1,3)/ ND 

170 FOR I = 1 TOND:A<3 , 1 )=A<3 , 1)+ C X <1, 1 ) [ 2):AC3,2)=A < 3,2)+ ( X ( 2 � I ) [ 2 )  
A<3 � 3>=A<3,3)+ ( X ( 3 , I ) [ 2):NE X T I  

180 FOR I = 1 TOND:A ( 4,1>=A<4, 1 )+ ( X<1 , I >* X <3, I )): 
A<4,2>=A<4,2)+CX<2 , I >*X<3 , 1 )):AC4 � 3)=A<4,3 ) + ( X ( 1 , I > * X <2 � 1 ) ) :  
NE X T  I 

190 A<5,1)=AC3,1>-<A<1 , 1) [ 2 / ND>:A ( 5,2)=A<3,2)- ( A ( l , 2 ) [ 2 / ND ) : 
A<5,3)=A<3,3)-CAC1 � 3) [ 2 / ND) 

200 A<6 , 1)=A<4 , 1 >-<<A< 1 � 1>*A<1,3)}/ ND>: 
A<6 , 2>=A<4,2>-<<A<1,2>*A<1,3)) /ND>: 
A<6,3 > =AC4 � 3)- ( ( A ( 1, 1 >*A< 1 ,2)) / ND) 

210 R<1,1)=<A<6 , 1 ) [ 2) / ( A ( 5 � 3)*A<5,1)):R<1 , 2>=SQR ( R { 1 � 1 )): 
I FA<6, 1 )< 0THENR<1,2)=-R<1 , 2) 

220 RC2 � 1)= ( A ( 6 � 2 ) [ 2) / ( A<5,3)*A<5 � 2>>:R<2 , 2>=SQR '. R ( 2 � 1)): 
I FA<6,2)( 0THENR<2,2)=-RC2 � 2) 

230 R < 3 , 1>=<A<6,3) [ 2 ) / ( A ( 5, 1 >*A<5 , 2 ) ):R<3 , 2>=SQR ( R<3 , 1 )) :  
I FAC6 � 3>< 0THENRC3 � 2 ) =-R<3,2) 

240 R ( 4 � 1 > =<R<1 � 2)- ( R ( 2 � 2>*R<3 , 2))) [ 2: 
R<4 � 1 >=R<4 , 1 ) / ( ( 1-R < 2, 1 >>*<1-R<3, 1 ))): 
I FR < 4,1)< 0THENR<4,2)=0ELSER ( 4,2)=SQR<R<4 , 1 )) 

250 RC5 , 1 > =<R<2 , 1>-<R C 2 , 2)*R<3,2))) [ 2: 
R<5,1>=R<5,1) / ( ( 1 -R< 1 � 1 > >*< 1 -R<3,1 ) )): 
I FR ( 5 � 1>< 0THENR<5 , 2>=0ELSER<5 , 2)=SQRCR<5 , 1 )) 

260 RS=R < 2,1>+R ( 1 , 1 >-<2*R< 1 � 2)*R <� , 2 ) *R<3 � 2>>: 
RS=RS / ( 1 -R<3 � 1)): I FRS > l THENRS=1:RM= 1 ELSERM=SQR C RS >  

270 C=<A < 6,3>*A<6 � 1 >>-<A<5 , 1>*A<6 , 2)): 
C=C / ( A ( 6 � 3) [ 2-<A<5 , 2>*A ( 5,1) ) ) 

280 B=A<6 , 1 )- ( C*A < 6,3)):B=B / A C 5, 1 ) 
290 D=AC2,3>-<B*A<2 � 1>>-<C * A ( 2 9 2)) 
300 CLS :: PR I NT"THE EQUAT I ON FOR THE REGRESS I ON L I NE I S  ;;: " :: PR I NT : 

PR I NT " YHAT = " ;  
310 I FD< OPR I NT"-" ; ABS<D> ; ELSEPR I NTD ; 
320 I FD< OPR I NT"- " ; ABS < B > ; "X 1 " ; ELSEPR I NT " +" ; B ; " X t " ;  
330 I FC< OPR I NT" -" ; ABS<C> ; " X 2" ; ELSEPR I NT" +" ; C ; " X 2 " ; 
�:40 PR I NT: PR I NT: P R I NT"MEAN X 1  =" ; A  <2, 1 ) : 

PR I NT"MEAN X2 = " :; A ( 2 51 2 ) :  
PR I NT"MEAN Y = " ; A<2 � 3 ) 

350 PR I NT:PR I NT"COEFF I C I ENT OF MULT I PL E  CORRELAT I ON =" ; RM 
360 R 1 =R< 1 ,1>*100:R2=R ( 2 � 1 )*100:RS=RSI 1 00:PR I NT: 

PR I NT"VAR I AT I ON I N  Y DUE TO : X1 =" ; R l ; "%": 
PR I NTTABC24)"X 2  =" ; R2 ; "%": 
PR I NTTAB< 1 9) "X l � X2 =" ; RS ;  "%" 

370 PR I NT:i>978 , "PR I NT RES I DUAL TABLE <YIN>" ; 
380 I $= I NKEY$: I F I $=""THEN380ELSE I F I $="Y"THEN39CELSE I F I $= " N" 

THEN470ELSE380 
:390 CLS:: J =0 
400 FOR I =1TOND:YH=D+CB* X <1 , I ))+ ( C*X<2, I ) ) : RE=YH-X<3 , I )  
4 1 0  I FJ=OGOSUB510 
420 PR I NTUS I NG"##" ; I ; :PR I NTTAB ( 5) ; :PR I NTUS I NGP$ ; X<1 � I > ; X <2 , I > ;  

XC3 , I } ; YH ; RE 
430 J=J+ 1 : I FJ >9THEN440ELSE450 
440 PR I NT@977,"TYPE < ENTER > TO CONT I NUE • • •  " ; : I NPUT I $:J=O:CLS 
450 NEX T I  
460 RS=RS / 100:SD=<1-RS>*A<5 , 3>:PR I NT: 

PR I NT"SUM OF SQUARES OF DEV I AT I ON FROM REGRESS I ON =" ; SD 
470 PR I NT:i>978 � " EST I MATE VALUES OF Y <Y I N>" ; 
480 I $= I NKEY$: I F I $=""THEN480ELSE I F I $="Y"THEN490El.SE I F I $="N" 

THEN460ELSE480 
490 CLS 
500 I NPUT"X 1 " ; X A:PR I NTTAB<2 1 >CHR$ ( 27> ; : I NPUT" X2" X B: 

YH=D+<B* X A)+ ( C*XB>:PR I NTTABC42>CHR$ ( 27) ; "Y =" YH:GOT0500 
510 CLS:PR I NT"PO I NT" ; TAB< l U " X 1" ; TAB<22) " X 2" ; TAB 33) "Y" ; 

TAB<43)"YHAT" ; TAB<55)"RES":PR I NT:RETURN 
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***** ATOMI C  TABLES - L2/ 1 6K 
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by D. Bal ai c ***** 

As I read John S .  Bone ' s  artic l e from the U . K . ,  I real i sed how poor the Austral i an government ' s  
reacti on to computers has been . Where Ameri ca i s  al ready usi ng computers i n  educati on whol esal e 
from second grade upwards, only a few techni cal coll eges have PETs or the such here . When I 
saw the possi bi l i ti es of computers i n  teachi ng mathemati cs and sci ences, I fel t I s imply had 
to wri te an educati onal program to demonstrat e .  S o  11Atomi c Tabl es 11 was evol ved . Thi s program 
not only ai ms to teach, but a 1 so can act as a reference to students studyi ng chemi stry, for 
i t  shows not only the name, symbo 1 and e 1 ement atomi c number, but a 1 so gi ves the group or seri es 
and accurately gi ves the e 1 ecton she 1 1  s of the sai d atom. As the movements of atoms i n  the 
di fferent shel ls ( or energy level s )  i s  not al ways easi ly predi ctable, thi s program i s  of parti cul ar 
useful ness . It i s  also capabl e of tel l i ng ei ther of name, number or symbol from any of these 
g i ven . The program uses one large data array to fi nd all three parti cul ars of an atom. Once 
i t  fi nds them it pri nts those whi ch are requi red by the user . When it compl etes one questi on 
di sp 1 ay, i t  searches i ts data for the requi red el ement, duri ng whi ch t i me the user has to try 
to thi nk of the element . If the user wants on ly to fi nd the data, there wi l l  be a short wai t 
before the answer i s  di spl ayed . 

20 D I MD$(3 1 2) 
30 � ELEMENT TABLES 
40 CLS : PR I NT:i>24, "THE ELEMENTS";: P R I NT@89 � "MA I N  I NDEX"; : PR I NT@ 1 92 
�"YOU MAY CHOOSE ANY OF THE FOLLOW I NG : "; : PR I NT:i>330 !1 "A -TO OBTA I 
N AN ELEMENT � s ATOM I C  NO R II ; : P R I NT:i)394 , "B -TO OBTA I N  AN ELEMENT � 
S SYMBOL"; :: PR I NT:i>458,"C -TO OBTA I N  AN ATOM I C  NO. � s ELEMENT"; 
50 PR I NT@522,"D -TO OBTA I N  AN ATOM I C  No ., � s  SYMBOL"; : PR I NT@586 � 
"E -TO OBTA I N  A SYMBOL � S ATOM I C  NO."; : PR I NT@650,"F -TO OBTA I N  

A SYMBOL � S ELEMENT" ; : P R  I NT:i>7 1 4, "G -FOR A L I ST OF ALL RELEVANT 
DATA ASSOC I ATED W I TH AN ELEMENT."; 
60 A$= I NKEY$ : I FA$=""THEN60ELSE I FA$="A"THEN 1 40ELSE I FA$="B"THEN90E 
LSE I FA$="C"THEN70ELSE I FA$="D"THEN 1 90ELSE I FA$="E"THEN2 1 0ELSE I FA$=" 
F"THEN260ELSE I FA$="G"THEN3 1 0ELSE60 
70 CLS : PR I NT@463,"PLEASE ENTER ATOM I C  NO."; : I NPUTA : GOSUB600 : FORN 
=1 TOA*3+2 :: READD$ : NEXT :  CLS :: PR I NT:i)464, "THE ELEMENT FOR"A" IS "D$; : PR 
I NT@979 � "H I T  ANY KEY TO CONT I NUE"; : RESTORE 
80 I F I NKEY$=""THEN80ELSE30 
90 CLS : PR I NT:i)466, "PLEASE ENTER ELEMENT" ; : I NPUTF$: GOSUB600 : FORN= 1 
T03 1 2 : READD$<N> : I FD$<N>=F$THEN 1 20ELSENE X T  
1 00 GOSUB 1 60 
1 1 0 GOT090 
120 CLS : N=N+ 1 :: READD$<N> : PR I NT@465,"THE SYMBOL OF "F$" I S  "D$<N > :  
PR I NT@979 , "H I T  ANY KEY TO CONT I NUE"; : RESTORE 
1 30 I F I NKEY$=""THEN 1 30ELSE30 
1 40 CLS : PR I NT:i)465 , "PLEASE ENTER ELEMENT" ; : I NPUTS$: GOSUB600 : FORN= 
1 T03 1 2 : READD$ ( N) : I FD$<N>=S$THEN 1 70ELSENE X T : GOSUB 1 60 
1 50 GOT0 1 40 
1 60 CLS : RESTORE : PR I NT@470,"SORRY , TRY AGA I N"; : FORJ= 1 T0870 : NE X T : R 
ETURN 
1 70 CLS : PR I NT@464, "THE ATOM I C  NO ., OF "S$" IS "D$ <N- 1 ); :  PR I NT:l>979 
,"H I T  ANY KEY TO CONT I NUE"; : RESTORE 
1 80 I F I NKEY$=""THEN 1 80ELSE30 
1 90 CLS : PR I NT:i>466 , "PLEASE ENTER ATOM I C  NO . "; :  I NPUTA : GOSUB600 : FOR 
N= 1 TOA*3+3 :: READD$ : NE X T :  CLS : PR I NT:i>469, "THE SYMBOL OF"A" I S  "D$; : PR I 
NT:i)979 , "H I T  ANY KEY TO CONT I NUE"; : RESTORE 
200 I F I NKEY$=""THEN200ELSE30 
2 1  0 CLS : PR I NT:i)466, "PLEASE ENTER SYMBOL" ; :: I NPUTS$ : GOSUB600 : FORN= 1 
T03 1 2 : READD$(N ) : I FD$ ( N)=S$THEN240ELSENE X T  
220 GOSUB 1 60 
230 GOT0210 
240 CLS� PR I NT:il464 , "THE ATOM I C  NO . OF "S$" IS "D$ <N-2); : PR I NT:J>979 
, "H I T  ANY KEY TO CONT I NUE"; : RESTORE 
250 I F I Nt<EY$=" " THEN250ELSE30 
260 CLS :: PR I NT:i\466 ' II PLEASE ENTER SYMBOL II ; :: I NPUTS$ : 60SUB600 :: FORN= 1 
T03 1 2 : READD$(N) : I FD$<N>=S$THEN290ELSENE X T  
270 GOSUB 1 60 
280 GOT0260 
290 CLS � PR I NT:Y463� 11 THE ELEMENT FOR "S$" IS "D$CN- 1 >; :: PR I NT@979," 
H I T  ANY KEY TO CONT I NUE 11; : RESTORE 
300 I F I NKEY$=""THEN300ELSE30 
3 1 0  CLS :: PR I NT:i)452, "PLEASE ENTER E I THER ATOM I C  NO. � SYMBOL OR ELE 
MENT"; : I NPUT X $ :: GOSUB600 : I FVAL(X $)( )0N=VAL(X$) : I FN > 1 03THEN590ELSE3 
40ELSEJ=LENC X $} 
320 FORN= 1 T03 1 2 : READD$(N) : I FD$CN>=X $THEN330ELSENE X T : RESTORE : GOTO 
3 1 0  
330 RESTORE : N=N/ 3 : N= I NT < N> : I FJ< =2N=N- 1 
340 FORNN= 1 TON*3+ 1 : READDSCNN> : NE X T : CLS : PR I NT@7 , "ATOM I C  NO . : "N" � 
ELEMENT : "; : READD$(NN> : PR I NTD$<NN)" � SYMBOL : "; : NN=NN+ 1 : READD$<NN 
) : PR I NTD$<NN>" . " :: PR I NT@72 !' "NO ,. OF PROTONS : "N" � ELECTRONS : "N"." 
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350 PR I NT@670 , N " P ";:: GOSUB390 :: PR I NT@320 , " GROUP : " ; : PR I NT@384 , GN$; ::  
PR J NT@604 , 1 1  • -K= " K " - = 11 ; : PR J NT:i)540 , 1 1  a -L= " L  " ·- ,.  11 ; : PR J NT@476 , 1 1  o -M= " M " 
= II ; : PR I NT@4 1 2 � .. . -N= II p II - .. II ; : PR I NT@348 !f ... -0= II Q "  -- . II ; :: PR I NT:i)284 , " = -P= 
" R " -. " ; :: PR I NT@220 , " .-Q= 0 -. " ; : RESTORE 
360 PR I NT@979 , " H I T ANY KEY TO CONT I NUE "; :: K=O : L=O :: M=O :: R=O ::: P=O : Q=O 
370 I F I NKEY$= " " THEN370ELSE30 
380 DATA54 1 , 544 , 
390 GN$= " TRANS I T I ONAL ELEMENTS " :: I FN=30RN= 1 1 0RN= 1 90RN=370RN=550RN 
=87GN$= " I " ELSE I FN=40RN= 1 20RN=200RN=380RN=560RN=88GN$= " I I " ELSE I FN= 
50RN= 1 30RN=3 1 0RN=490RN=8 1 GN$= " I I I " ELSE I FN=60RN= 1 40RN=320RN=500RN= 
82GN$= " I V " ELSE I FN=70RN= 1 50RN=330RN=5 1 0RN=83GN$= " V "  
400 I FN=80RN= 1 60RN=340RN=520RN=84GN$= " V I " ELSE I FN=90RN= 1 70RN=350R 
N=530RN=85GN$= " V I I " ELSE I FN=20RN= 1 00RN= 1 80RN=360RN=540RN=540RN=86G 
N$= " V I I I  OR 0 - NOBLE GASES " ELSE I FN= 1 GN$= " HYDROGEN " : K=O : R=O :: Q=O 
4 1 0  I FN >=90GN$= " ACT I N I DE SER I ES " ELSE I FN >=58ANDN< =7 1 GN$= " LANTHAN I 
DE SER I ES "  
420 I FN >=2K=2 : N=N-2ELSEK=N : GOT0480 
430 I FN >=8L=8 : N=N-8ELSEL=N : GOT0480 
440 I FN >= 1 8M= 1 8 : N=N- 1 8ELSEM=N : GOT0480 
450 I FN >=32P=32 : N=N-32ELSEP=N : GOT0480 
460 I FN >=32Q=32 : N=N-32ELSEQ=N : GOT0480 
470 I FN >= 1 8R= 1 8 : N=N- 1 8ELSER=N 
480 N=K+L+M+P+Q+R : IFN= 1 9M=M- 1 : P= 1 : GOT0580 
490 I FN >=20ANDN< =30M=M-2 : P=2 : GOT0580 
500 I FN=37P=P- 1 : Q= 1 : GOT0580 
5 1 0  I FN=6 1 P=P- 1 : Q=2 : GOT0580 
520 I FN=62Q=2 : GOT0580 
530 I FN >=38ANDN< =62P=P-2 : Q=2 : GOT0580 
540 I FN=69Q=Q- l : R= 1 : GOT0580 
550 I FN=93Q=Q- 1 : R=2 : GOT0580 
560 I FN=94R=2 : GOT0580 
570 I FN >=70ANDN< =94Q=Q-2 : R=2 : GOT0580 
580 RETURN 
590 REM 
600 CLS :: PR I NT@472 , " COMP I L I NG DATA " ; :: RETURN 
6 1 0  DATA 1 , HYDROGEN , H , 2 , HEL I UM , HE , 3 , L I TH I UM , L I , 4 , BERYL I UM , BE , 5 , BO 
RON , B , 6 , CARBON , C , 7 , N I TROGEN , N , B , O X YGEN , 0 , 9 , FLOUR I NE , F , 1 0 , NEON , NE , 
1 1 , SOD I UM , NA , 1 2 , MAGNES I UM , MG , 1 3 , ALUM I N I UM , AL , 1 4 , S I L I CON , S I , 1 5 , PHO 
SPHORUS , P , 1 6 , SULPHUR , S , 1 7 , CHLOR I NE , CL , 1 8 , ARGON , A , 1 9 , POTASS I UM , K 
620 DATA20 , CALC I UM , CA , 2 1 , SCAND I UM , SC , 22 � T I TAN I UM , T I , 23 , VANAD I UM ,  
V � 24 , CHROM I UM , CR , 25 , MANGANESE , MN , 26 , I RON , FE , 27 , COBALT , C0 , 28 , N I CKE 
L , N I , 29 , COPPER , CU , 30 , Z I NC , Z N , 3 1 , GALL I UM , GA , 32 , GERMAN I UM , GE , 33 , ARS 
EN I C , AS , 34 , SCLEN I UM , SE , 35 , BROM I NE , BR , 36 , KRYPTON , KR , 37 , RUB I D I UM , RB 
630 DATA38 , STRONT I UM , SR , 39 , YTTR I UM , Y , 40 , Z I RCON I UM , Z R , 4 1 , N I OB I UM ,  
NB , 42 , MOLYBDENUM , M0 , 43 , TECHNET I UM , TC , 44 , RUTHEN I UM , RU , 45 , RHOD I UM , R 
H , 46 , PALLAD I UM , PD , 47 , S I LVER , AG , 48 , I ND I UM , I N , 49 , CADM I UM , CD , 50 , T I N ,  
SN , 5 1 , ANT I MONY , SB , 52 , TELLUR I UM , TE 
640 DATA53 , I OD I NE , I , 54 , X ENON , X E , 55 , CAES I UM , CS , 56 , BAR I UM , BA , 57 , LA 
NTHANUM , LA , 58 , CER I UM , CE , 59 , PRASEODYM I UM , PR , 60 , NEODYM I UM , ND , 6 1 , PRO 
METH I UM , PM , 62 , SAMAR I UM , SM , 63 , EUROP I UM , EU , 64 , GADOL I N I UM � GD , 65 , TERB 
I UM , TB , 66 , DYSPROS I UM , DY , 67 , HOLM I UM , HO 
650 DATA6B , ERB I UM , ER , 69 , THUL I UM , TM , 70 , YTTERB I UM , YB , 7 1 , LUTET I UM , L 
U , 72 , HAFN I UM , HF , 73 , TANTALUM , TA , 74 , TUNGSTEN , W , 75 , RHEN I UM , RE , 76 , 0SM 
I UM , OS , 77 , I R I D I UM , I R , 78 , PLAT I NUM , PT , 79 , GOLD , AU , 80 , MERCURY , HG , 8 1 , T  
HALL I UM , TL , 82 , LEAD , PB , 83 , B I SMUTH , B I 
660 DATA84 , POLON I UM , P0 , 85 , ASTAT I NE , AT , B6 , RADON , RN , 87 , FRANC I UM , FR 
, 88 , RAD I UM , RA , B9 , ACT I N I UM , AC , 90 , THOR I UM , TH , 9 1 , PROTOACT I N I UM , PA , 92 
, URAN I UM , U , 93 , NEPTUN I UM , NP, 94 , PLUTON I UM , PU , 95 , AMER I C I UM , AM , 96 , CUR 
I UM , CM , 97 , BERKEL I UM , BK , 9B , CAL I FORN I UM , CF 
670 DATA99 , E I NSTE I N I UM , ES , 1 00 , FERN I UM , FM , 1 0 1 , MENDELEV I UM , MV , 1 02 ,  
NOBEL I UM , N0 , 1 03 , LAWRENC I UM , LW 

FEATURES -

***** TEXT TYPER L2/1 6K by M . J. Leonard ***** 
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* Standard keyboard gi ves l ower-case wi th vi sual i ndi cat i on of sni fted 
upper-case.  

* L i ne just i fi cati on or  non-j usti fi cati on wi th non-justi fyi ng s pace 
provi s i on .  

* Indentati on setti ng, readi ly changeabl e .  

* L i ne change, l i ne del ete . 

* Word change, word del ete . 

* Li nes i nsert, word i nsert . 
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* Centeri ng of text . 

* Revi ew text . 

* Li ne counter . 

* Record to tape . 

* Load from tape . 

M ICR0-80 

* ' Packed ' data di spl ayed on readi ng and recordi ng tape . 

* Pri nt draft document wi th l i ne numbers . 

* Pri nt fi ni shed text . 

* Pri nts on A4 sheet or rol l paper . 
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Thi s program was deve 1 oped on a System 80 . 
bel ow: 

TRS-80 users shou l d  use the arrow keys as shown 

' ESC ' 'f' 
' CTRL I ... 

' TAB ' � 
' BACKSPACE ' � 

Thi s program processes text l i ne by l i ne wi th a maxi mum i nput at one time of 90 l i nes . 

Each l i ne consi sts of 62 characters - i ndi cated by a staff on the screen . Upon RUNni ng the 
program ,  sel ecti on of an i ndentati on pos i ti on i s  made and i ndi cated on staff . After sel ecti on 
of ' j usti fi cati on• or ' non-j ust i fi cati on ' entry can proceed . 

I f  ri ght-hand justi fi cati on i s  selected , any li ne of characters fi ni shi ng wi thi n 7 spaces of 
the end of the staff , wi ll be just i fi ed .  Upon ENTERi ng the l i ne a stri ng of '1 J 11 s  wi l l  i ndi cate 
the extra spaces bei ng i nserted to bri ng about justi fi cat i on .  If  the relat i onshi p between two 
or more words i s  to be mai ntai ned then CTRL must be used i nstead of the SPACE-BAR when i nsert i ng 
a space between these words . ( Even wi th a 1 i ne of 62 characters there are 3 spaces of justi 
fi cat i on - thi s i s  i mportant for later word correct i on ) . 

I f  change of i ndentati on i s  requi red ( for sub-paragraphi ng or tabul ati on )  cal l up MENU and enter 
' I ndent• for ° Choi ce• . Thi s  al so all ows change to and from l i ne just i fi cat i on .  

To centre text for headl i nes etc . , type materi a 1 at begi nni ng of staff and press ESC i nstead 
of ENTER . Thi s will  centre text and advance to next l i ne i nput . 

To call up MENU • shi ft a and ' Esc• keys are depressed . Thi s  then all ows sel ect i on of the foll owi ng:-

1 .  PRI NT DRAFT DOCUMENT 

Li ne 1920 i n  the program has been wri tten for an Oki data  1 Mi crol i ne 80 ' pri nter and sel ects 
1 6 . 5  characters/i nch , 1 05 characters to a l i ne and 4 l i nes per i nch . Thi s spaci ng p l us 
the pri nti ng of the li ne numbers al l ows easy correcti ons and addi t i ons  to be made . Forty 
1 i nes are pri nted on A4 paper before pri nti ng stops and a prompt i s  gi ven to i nsert more 
paper . 

2 .  PRI NT COMPLETED TEXT 

Agai n l i ne 201 0  sets the 1 Mi croli ne 80 1 for 10 characters/i nch , 64 characters to a li ne 
and 6 li nes per i nch . Thi s  gi ves cl ean cl ear fi nal copy . When pri nti ng in thi s styl e prompt 
for new paper comes after 59 1 i nes . ( Text wi 1 1  be 1 ost i f  a 1 1  pages are not pri nted - for 
other pri nters , both these program l i nes wi l l  need changi ng ) .  

3 .  RECORD TO TAPE 
4 .  LOAD FROM TAPE 

Upon selecti ng these facili ti es , data i s  pac ked i nto groups of three li nes , commas and col ons 
changed to graphi c characters so as not to change formatti ng , and recordi ng and l oadi ng 
shown on the screen . ( Two dumps are recommended to al l ow for tape faul t s ) . 

5 .  REV I EW DATA 

Li ne by l i ne revi ew i s  carri ed out by pressi ng ENTER for each li ne: pressi ng any other key 
wi l l  return the MENU . 

6 .  CHANGE DATA 

A request for the 1 i ne to be a 1 tered i s  g i ven .  
of whol e l i ne or i ndi vi dual word change i s  made . 

Upon entry of thi s number the se 1 ecti on 
Sel ecti ng Word Change gi ves the sel ected 
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l i ne agai n, whi ch i s  di sassembl ed and repeated. The fol l owi ng keys al l ow correcti ons and 
i nserti ons. ( If any change causes the l i ne to exceed 64 characters, the l i ne i s  pri nted 
endi ng i n  a ' + '  si gn, i ndi cati ng l ost words. These words must be added on an i nserted l i ne ) : 

TAB - presents each word for i nspecti on. 
BACK SPACE - removes the previ ous word from screen. 

CTRL - del etes the l ast word di spl ayed. 
ESC - presents a smal l bl ock character and al l ows i nserti on 

of a new word. Duri ng word i nserti on ' Sh i ft-@ ' wi l l  
i nsert a space. 

SPACE BAR - fi xes the new word i nto the l i ne and al l ows further 
word i nspecti on. 

' @ '  - al l ows escape from the l i ne being changed, rejusti fi cat i on 
taking pl ace i f  necessary. 

7 .  ADD TO DOCUMENT 

Thi s presents the 1 ast three 1 i nes of the previ ous ly entered text and a 1 1  ows further 1 i ne 
entry. 

8. I NSERT NEW LINE 

The prompt asks for the 1 i ne number to be i nserted. Thi s  wi 1 1  be the 1 i ne number after 
the desi red i nsert. If correct p 1 acement i s  shown, type i n  new 1 i ne and program returns 
to MENU. 

9. DELETE A LINE 

The se 1 ected 1 i ne i s  di sp 1 ayed and i s  de 1 eted by press i ng ENTER. Line numberi ng i s  moved 
up one for al l l i nes h i gher than the del eti on, therefore when more than one del et i on i s  
requi red, the hi ghest number shou l d  be removed fi rst . 

The program i s  error-trapped to return to MENU. 
wi l l  usual l y  al l ow recovery. 

If the program i s  l ost, however, GOTO 1 7091 

1 00 CLS:PR I NTTAB<25)CHR$ ( 34> ; " TE X T-TYPER " ; CHR$ ( 34>:PR I NTTAB<25)S 
TR I NG$ ( 1 2 , 42 ) :: PR I NTTAB ( 37) ; " WR I TTEN BY M . J. LEONARD m " :PR I NT 
1 1 0 PR I NT:PR I NT " SELECT I NDENTAT I ON AND L I NE JUST I F I CAT I ON " :: PR I NT 
:PR I NT " ENTER: I TO CONT I NUE " :PR I NT 
1 20 Z$= I NKEY$: I F  Z $= " " THEN GOTO 1 20 
1 30 CLEAR 5000:D I M  A$ C 90 ) , T$ ( 20) , B$ C 90 ) 
1 40 ON ERROR GOTO 1 470 
1 50 REM I NDENTAT I ON POS I T I ON 
1 60 TB%=0 
1 70 PR I NT " ENTER I NDENTAT I ON " ; TAB<25 > ;  
1 80 X$= I NKEY$: I F  X $= " " THEN GOTO 1 80 
1 90 X %=ASC C X$) 
200 IF X %= 1 3  THEN PR I NT:GOTO 250 
2 1 0  X 1 $=X 1 $+ X $:PR I NT X$; 
220 IF VAL<X l $)( 0 OR VAL<X l $) )62 THEN PR I NT CHR$<29 > ; CHR$ ( 30 ) ; :X 
1 $= " " :GOTO 1 70 
230 I F  LEN<X 1 $) >2 THEN PR I NT CHR$ ( 29> ; CHR$ C 30 > ; :: X 1 $= " " :GOTO 1 70 
240 GOTO 1 80 
250 I F  LEN<X 1 $) =0 THEN GOTO 270 
260 TB%=VAL C X 1 $) : X 1 $= " " 
270 PR I NT:PR I NT " ENTER: J FOR JUST I F I CAT I ON "  
280 PR I NT " ENTER : N FOR NON-JUST I F I CAT I ON "  
290 PR I NT " ENTER : A T O  ABORT " :PR I NT:PR I NT " ENTER: " 
300 M$= 1 NKEY$: I F  M$= " " THEN GOTO 300 
3 1 0  G%=ASC C M$) 
320 IF G%=74 THEN Q X%=0 ELSE IF G%=78 THEN Q X%= 1 ELSE IF G%=65 T 
HEN RUN ELSE GOT0300 
330 I F  F%= 1 THEN GOTO 1 700 ELSE I F  F%=2 THEN GOTO 2330 
340 CLS 
350 N%=0 :PR I NTCHR$ C 1 28 ) +CHR$ ( 1 3 > : GOTO 520 
360 A$= I NKEY$: I F  A$= " " THEN GOTO 360 
370 A%=ASC ( A$> 
380 I FA% >32ANDA%< 65GOT0550 
390 I FA% >64ANDA%< 9 1 A'l.=A%+32

,
: GOT0500 

400 I FA% >9 1 A'l.=A'l.-32:U'l.=PEEK< 1 64 1 6):Q'l.=PEEK< 1 64 1 7>:GOTO 480 
4 1 0  I F  A%=27 THEN 1700 
420 I F  A%=32 THEN SP'l.=SP%+ 1 :  GOTO 550 
430 IF A%= 1 0  THEN A$=CHR$ C 1 28 > : GOTO 550 
440 IF A%=9 1 THEN GOSUB 1 220: GOTO 5 1 0  
450 I F  A%=8 THEN GOSUB 1 660 : GOTO 360 
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460 I F  A%=9 THEN GOSUB 1 550 : GOTO 360 
470 I F  A%= 1 3  THEN 5 1 0  
480 I F  Q%=60 THEN Q%=0 ELSE I F  Q%= 6 1  THEN Q%=256 ELSE I F  Q%=62 T 
HEN Q%=5 1 2  ELSE I F  Q%=63 THEN Q%=768 
490 POKE 1 5360+Q%+U%+64 , 1 83 : U%=0 : Q%=0 
500 AS=CHRS < AX >  : GOTO 550 
5 1 0  GOS!JB 1 240 
520 N%=N%+ 1 : L$ = " " : GOSUB 1 6 1 0  : GOSUB 1 490 
530 I FN% >90THENCLS : PR I NT " END OF TE X T  I NPUT - 90 L I NES HAVE BEEN 
ENTERED " : FORT'Y.= 1 T0 1 000 : NEXTTX : GOT0 1 700 
540 I F  X X %=2 AND A%= 1 3  THEN GOTO 2970 ELSE 

IF X X %= 1  AND A%= 1 3  THEN GOTO 2650 ELSE IF X X%= 1 AND A%=9 1 THEN 
GOTO 2650 

550 IF LEN ( L$ ) <: =6 1  THEN P R I NT A$ ; CHR$ ( 95 > ; CHR$ ( 24 > ; 
560 I F  LEN ( L$ ) =62 GOTO 360 
570 L$=L$+A$ 
580 V��=O :  GOTO 360 
590 REM WORD CHANGE 
600 J%= 1 : A%=0 
6 1 0  N%=CH% : GOSUB 1 490 
620 FOR L%= 1 TO LEN < AS < CH% ) ) 
630 J $=M I D$ ( A$ C CH'% > , L'% � 1 )  
640 I F  J S< > "  II THEN T$ ( J % ) =T$ ( J% ) +J $ : K'%=0 
650 IF .J $= "  II THEN 1<%=1<%+ 1 
660 I F  1<% ) 1  THEN GOTO 680 
670 I F  K%= 1 THEN PR I NT " .J " ; : .J'Y.=.J %+ 1 
680 NEX T  L% 
690 PR I NTCHR$ < 29 > ; CHR$ ( 30 > ; 
700 FOR L%= 1 TO .J% 
7 1 0  IF TS < L%+ 1 ) = " "  THEN PR I NT T$ ( L% > ; ELSE PR I NTT$ ( L'l. ) ; "  " ;  
720 NE X T  L 'l. : PR I NT 
730 Q'l.=.J% 
740 Z S= I NKEY$ : I F  Z $= '"' T HEN GOTO 740 
750 A'Y.=ASC < Z$ )  
760 I F  DD'Y.=Q%+ 1 AND T$ ( Q%+ 1 ) = " "  THEN L$=LEFT$ ( L$ , LEN ( L$ ) - 1 ) : FOR 
I '%=0 TO 20 : T$ ( I i. ) = " " : NE X T  I i. : SP%=DDi.-2 : DD'l.=O : PR I �T CHR$ ( 29 > ; CHR$ ( 
30 ) ; : GOSUB 1 240 : GOTO 2650 
770 I F  A%=9 /THEN DD%=DD%+ 1 : L$= " " : GOTO 820 
780 IF A%=8 THEN DD'Y.=DD��- 1 :  L$= " I I : GOTO 870 
790 IF A%=9. 1 THEN A%=0 : Z $= " " :  PR I NT CHR$ ( 1 76 } ; :  GOTO 
BOO IF A%= 1 0  AND DD%=0 THEN GOTO 740 ELSE IF A%= 1 0  
0 
8 1 0  
820 
830 
840 
850 

IF A%=64 THEN GOTO 1 200 ELSE 740 
PR I NT CHR$ ( 29 > ; CHR$ ( 30 > ; : L$= " "  
FOR 1 %= 1  TO DD% 
IF I 'Y.< >DD% THEN L$=L$+T$ ( I % ) + "  " : GOTO 860 
IF I X=DD% THEN L$=L$+T$ ( I % >  

860 NE X T  I 'Y. : PR I NT L$ ; : GOTO 740 
870 IF DD%< =0 THEN DD%=0 : PR I NT CHR$ ( 29 l ; CHR$ C 30 ) ; :  

9 1 0  
THEN GOTO 1 1 3 

L$= " " ; GOTO 740 ELSE PR I NT CHR$ ( 29 ) ; CHR$ ( 30 > ; : L$= " " 
880 FOR I %= 1  TO DD% 
890 L$=L$+T$ ( I % ) + "  " 
900 NE X T  ! % : PR I NT L$ ; : GOTO 740 
9 1 0  Z S = I NKEYS :: I F  Z $= " " THEN GOTO 9 1 0  
920 A%=ASC C Z $ }  
930 I F  A%=8 AND LEN C TT$ ) )0 THEN PR I NT CHR$ ( 8 ) ; : TT$=LEFT$ C TT$ , LEN 
< TT$ ) -- 1 ) : GOTO 9 1 0  ELSE I F  A%=8 AND LEN < TT$ ) =0 THEN GOTO 9 1 0  

940 I F  A%=96 THEN A%= 1 28 : GOTO 1 1 20 
950 IF A%< 32 GOTO 9 1 0  
960 I F  A%=32 THEN DD%=DD%+ 1 : Q%=Q%+ 1 : GOTO 980 
970 GOTO 1 090 
980 FOR I %=Q% TO DD% STEP- 1 
990 T$ < I % ) =T$ C I '%- 1 )  
1 000 N E X T  I % : T$ ( DD% > =TT$ : L$= " " 
1 0 1 0  FOR I %= 1  TO Q% 
1 020 I F  I X·< >Q% THEN L$=L$+T$ < I % ) + "  " ::  GOTO 1 040 
1 030 L$=L$+T$ ( l % )  
1 040 N E X T  I % : TT$= " " 
1 050 PR I NT CHR$ ( 29 ) ; CHR$ ( 30 ) ; 
1 060 FOR ! %= 1  TO DD% 
1 070 PR I NTT$ C l % ) + "  " ;  
1 0�0 NE X T  I X : GOTO 740 
1 090 IF A%< 65 THEN A%=A% : GOTO 1 1 20 
1 1 00 I F  A%< 9 1  THEN A%=A%+32 : GOTO 1 1 20 
1 1 1 0 IF A%< 1 28 THEN AX=A%-32 
1 1 20 Z $=CHR$ ( A% > : PR I NT Z $ ; ; TT$=TT$+ Z $ : GOTO 9 1 0  
1 1 30 FOR I %=DD% TO Q% 

PAGE 27 



I SSUE 24 ( NOVEMBER 1 981 ) MICR0-80 

1 1 40 TS < I % > =T$ ( 1 % + 1 )  
1 1 50 N E X T  I % : Q%=Q%- 1 : DD%=DD%- 1 : L$= " "  
1 1 60 FOR I %= 1  TO DD% 
1 1 70 L$=L$+T$ ( 1 % ) + "  II 
1 1 80 NE X T  I %  
1 1 90 PR I NTCHR$ ( 29 > ; CHR$ C 30 > ; L$ ; : GOTO 740 
1 200 PR I NTCHR$ < 29 ) ; CHR$ ( 30 ) ; :  L$= '"' 
1 2 1 0  FOR I %= 1  TO Q% : L$=L$+T$ ( 1 % ) + "  " : NE X T  I % : DD%=Q%+ 1 : GOTO 760 
1 220 REM CENTER I NG TEX T  
1 230 Q%=LEN < LS > : U%= ( 62-Q% ) / 2 : L$=STR I NG$ ( U% , 1 2B > +L$ : RETURN 
1 240 REM J UST I FY TE X T  
1 250 J %=0 : W%=0 : I F  LEN < L$ ) -:( 55 O R  LEN C L$ ) )=64 O R  Q X%= 1 THEN GOTO 

1 430 ELSE PR I NT CHR$ ( 29 > ; CHR$ < 30 > ; : FOR I %= 1  TO LEN ( L$ )  
1 260 A$= ( M I D$ ( L$ , I % , 1 ) ) 
1 270 I F  A$< > "  " THEN T$ ( J % ) =T$ ( J % > +A$ 
1 280 I F  A$= " II THEN J%=J%+1 
1 290 NE X T  I % : I %=0 : J%=0 : A$= " " 
1 300 X = ( 64+SP%-LEN ( L $ ) ) /SP% : X= I NT < X > : W%= < 64+SP% ) - ( ( X *SP% ) + ( LEN < L  
$ )  ) ) 
1 3 1 0  FOR J %=0 TO SP%- 1 
1 320 T$ ( J % > =T$ ( J % ) +STR I NG$ ( X , 32 ) :: PR I NT " J  
1 330 NE X T  J %  
1 340 L$= " " 
1 350 FOR J %=0 TO SP% 

" ·  ' 

1 360 I F  SP% >=0 AND W% >0 THEN T$ ( J% ) =T$ ( J% ) +CHR$ ( 1 28 )  
1 370 L$=L$+T$ ( J % )  
1 380 SP%=SP%- 1 
1 390 W'Y.=W%- 1 
1 400 N E X T  J % : PR I NT 
1 4 1 0  FOR J %=0 TO 20 : T$ ( J % ) = '"' :: NEX TJ % : SP%=0 
1 420 L$=LEFT$ ( L$ � 64 ) : PR I NTCHR$ ( 29 > ; CHR$ ( 30 > ; CHRS < 27 ) ; LS ; : GOT0 1 4  
40 
1 430 PR I NT CHR$ ( 29 ) ; CHR$ ( 30 ) ; :  

I F  LEN ( L$ )  =0 THEN PR I NTCHR$ < 1 28 )  +CHR$ < 1 3 ) ; ELSE I F  LEN ( L$ )  < 
64 THEN PR I NT L$+CHR$ C 1 3 ) ; ELSE I F  LEN ( L $ ) =64 THEN LS=LEFT$ ( L$ , 64 
) : PR I NT L$ ; ELSE IF LEN < L S > >64 THEN L$=LEFT$ ( L$ ,. 63 ) : PR I NT LS ; CHR$ 
( 43 ) ; 
1 440 I F  LEN ( L$ ) =0 THEN A$ ( N% ) = "  II ELSE A$ ( N% ) =L$ 
1 450 L$= " " : SP%=0 : X=O : J %=0 : A$= " " ::: W%=0 
1 460 RETURN 
1 470 PR I NT " ERROR=# " ; ERR/2+ 1 !1 " ERROR L I NE= " ; ERL 
1 480 FOR T%= 1 TO 1 000 : NEX TT% : RESUME 1 700 
1 490 REM L I NE COUNTER 
1 500 I $=STR$ ( N% )  ::: CL%=LEN ( J $ )  
1 5 1 0  I F  CL% = 2  THEN H%=4B : L%=ASC < R I GHT$ ( 1 $ � 1 ) )  
1 520 I F  CL% =3 THEN H%=ASC ( M I D$ ( I $ , 2 , 1 ) ) : L%=ASC < R I GHT$ C I S � 1 ) )  
1 530 POKE 1 54 1 3 � 9 1 : POKE 1 54 1 4 f 32 : POKE 1 54 1 5 , 76 : POKE 1 54 1 6 � 73 ::: POK 
E 1 54 1 7 , 78 : POKE 1 54 1 8 � 69 : POKE 1 54 1 9 � 32 : POKE 1 5420 , H% : POKE 1 542 1 , L  
% : POKE 1 5422 , 32 : POKE 1 5423 , 9 1  
1 540 RETURN 
1 550 REM I NDENT I NG 
1 560 I F  TB%=0 THEN RETURN 
1 570 I F  TB% >64 THEN TB'%=64 
1 580 TB%=TB%- 1 : PR I NTSTR I NGS < TB% , 32 > ; CHR$ C 95 > ; CHR$ ( 24 > ; 
1 590 L$=STR I NG$ C TB% , 1 28 ) +L$ 
1 600 TB%=TB%+ 1 : RETURN 
1 6 1 0  REM PR I NT I NDENT POS I T I ON 
1 620 PR I NTCHR$ ( 26 > ; 
1 630 I F  TB%=0 GOTO 1 650 
1 640 PR I NTSTR I NGS < TB%- 1 , 95 > ; CHR$ ( 9 1 > ; 
1 650 PR I NTSTR I NG$ ( 62-TB% , 95 > ; STR I NGS < 2 , 1 2B > ; : PR I NTCHRS < 27 > ; CHR$ ( 
27 > ; CHR$ ( 29 > ; CHR$ C 30 > ; : RETURN 
1 660 REM BACK SPAC I NG 
1 670 I F  LEN C L$ ) =0 THEN RETURN ELSE 

I F  R I GHT$ ( L$ , 1 ) = " I I  THEN SP%=SP%- 1 
1 680 PR I NTCHR$ C 8 > ; CHR$ ( 30 > ; : I F LEN C L$ ) < 63 THEN PR I NT CHR$ ( 95 > ; 

CHR$ ( 24 > ; : L$=LEFT$ ( L$ , LEN C L$ ) - 1 ) : U%=PEEK < 1 64 1 6 ) : Q%=PEEK C 1 64 
1 7 > : I FQ%=60THENQ%=0ELSE I FQ%=6 1 THENQ%=256ELSE I FQ%=62THENQ%=5 1 2ELSE 
I FQ%=63THENQ%=768 
1 690 POKE 1 5360+Q%+U%+64 , 95 :  U%=0 ::: Q%=0 : RETURN 
1 700 CLS : F%=0 
1 7 1 0  PR I NTTAB < 1 2 > " ENTER ::: 1 TO PR I NT DRAFT DOCUMENT " 
1 720 PR I NTTAB < 1 2 ) " ENTER : 2 TO PR I NT COMPLETED TE X T " : PR I NTTAB C 1  

2 )  STR I NG$ ( 34 , 4 5 > 
1 730 PR I NTTAB < 1 2 > " ENTER : 3 TO RECORD TO TAPE " 
1 740 PR I NTTAB < 1 2 >  " ENTER : 4 TO LOAD FROM TAPE " :  PR I NTTAB < 1 2 >  STR 
I NG$ ( 34 , 45 )  
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1 750 PR I NTTAB < 1 2 ) " ENTER : 
$ ( 34 ; 45 )  
1 760 PR I NTTAB C 1 2 ) " ENTER : 
$ ( 34 � 4 5 )  

= TO -..J 

6 TO 

MI CR0-80 

REV I EW DATA " : PR I NTTAB < 1 2 )  STR I NG 

CHANGE DATA " :: PR I NTTAB < 1 2 )  STR I NG 

1 770 PR I NTTAB { 1 2 } " ENTER ::: 
) STR I NG$ ( 34 � 45 )  

7 TO ADD TO THE DOCUMENT " : PR I NTTAB < 1 2 

1 780 PR I NTT AB C 1 2 ) " ENTER : 
1 790 PR I NTTAB < 1 2 ) " ENTER : 

8 
9 

TO 
TO 

I NSERT NEW L I NE "  
DELETE A L I NE "  

1 800 PR I NTTAB < 1 2 l  STR I NG$ ( 34 ; 4 5 ) � PR I NTTAB < 1 2 > " ENTER : CHO I CE " ; : 
I NPUT Y$ 
1 8 1 0  I F  Y$= " I NDENT " THEN F/..= 1 : CLS : PR I NT :  GOTO 1 50 
1 820 I F  LEN ( Y$ ) } 1  THEN GOTO 1 700 
1 830 Y%=VAL ( Y$ ) ; IF Y%< 1 OR Y% }9 THHEN GOTO 1 700 
1 840 ON Y% GOTO 1 850 , 1 960 . 2050 , 2280 � 27 1 0 , 25 1 0 � 2030 , 2820 � 3020 
1 850 CLS ; Z $ = " " : PR I NT " MA!-<E PR I NTER READY II 

1 860 PR I NT : PR I NT " ELSE ENTER : 7 A 7 TO ABORT " ; : I NPUT Z $  
1 870 I F  Z $< > " "  THEN GOTO 1 700 
1 880 LPR I NT "  I NDENTAT I ON = " ; TB'l. ; 
1 890 I F  Q X %=0 THEN LPR I NT "  J UST I FY "  ELSE LPR I NT 

NON-J UST I FY "  
1 900 LPR I NT "  II 

1 9 1 0  FOR I %= 1  TO N% 
1 920 LPR I NTCHR$ ( 29 > ; CHR$ C 27 > ; CHR$ ( 56 ) ; CHR$ ( 27 > ; CHR$ ( 66 ) ; I % ; TAB < 2  
5.) ; A$ ( I % ) : LPR I N T "  I I :  I F  A$ ( I % )  = " " THEN LPR I NT 
1 930 I F  I %=40 OR I %=8 1 THEN GOSUB 2490 
1 940 NE X T  I % : GOTO 1 700 
1 950 A$= " " :  A:t.=O : L$= " " : CLS : N%=N%+ 1 : GOSUB 1 6 1 0 :  GOSUB 1 490 : GOTO 360 
1 960 CLS : Z $= " " : PR I NT " MAKE PR I NTER READY II 

1 970 PR I NT : PR I NT " ELSE ENTER : � A 7 TO ABORT " ; � I NPUT Z $  
1 980 I F  Z$< > '"' THEN GOTO 1 700 
1 990 FOR I %= 1  TO N% 
2000 I F  I %=59 THEN GOSUB 2490 
20 1 0  LPR I NTCHR$ < 27 ) ; CHR$ < 66 ) ; CHR$ < 27 ) ; CHR$ ( 54 ) ; CHR$ ( 30 ) ; A$ < I % } : 
I F  A$ ( ! % ) = " " THEN LPR I NT II II 

2020 NEXT I 'l. : GOTO 1 700 
2030 CLS : L$= " " : V%=3 : I F  V% >=N% THEN V%= 1 

ELSE V'X.=N%-3 
2040 CLS : FOR I %=V% TO N�/, :  PR I NTA$ < I % > : NEX T  I % :  GOSUB 1 6 1 0 :  GOSUB 1 4  
90 : 

GOTO 360 
2050 REM RECORD DATA 
2060 CLS 
2070 FOR I %= 1  TO 90 
2080 I F  A$ ( ! % ) = " " THEN GOTO 2090 ELSE N%= I %  
2090 NE X T  rt. : PR I NT " THERE ARE " ;  N% ; " L I NES " : PR I NT 
2 1 00 Z $= " " : PR I NT .. MAKE TAPE RECORDER READY FOR RECORD I NG .. 
2 1 1 0  PR I NT : F'R I NT " ELSE ENTER : � A " TO ABORT .. ; : I NPUT Z $  
2 1 20 I F  Z $< > " " THEN GOTO 1 700 
2 1 30 CLS : PR I NTTAB < 1 5 > ; " THE TAPE RECORDER IS RUNN I NG " : PR I NT :: PR I NT 
" I T W I LL PAUSE , HOWEVER . WH I LE I T  CONVERTS COMMAS AND COLONS 
TO GRAPH I C  CHARACTERS " 
2 1 40 PR I NT #- 1 � N% 
2 1 50 FOR I %= 1  TO N% 
2 1 60 FOR J%= 1 TO LEN C A$ < I % > > 
2 1 70 K$=M I D$ ( A$ ( I % ) � J % q 1 )  
2 1 80 I F  K$= " ' 

II THEN !-<l<$=J<K$+CHR$ ( 1 68 ) : GOTO 22 1 0  
2 1 90 I F  1<$= " : "  THEN KK$=KI<$+CHR$ ( 1 62 ) : GOTO 22 1 0  
2200 KK$=I<K$+K$ 
22 1 0  N E X T  J % : A$ C I % ) =KK$ : KI<$= " " 
2220 NEX T  I %  
2230 FOR I %= 1 TO N %  STEP 3 
2240 PR I NT# - 1 � A$ ( I % ) , A$ ( I %+ 1 ) , A$ ( l %+2 ) 
2250 PR I NTA$ C I % > : PR I NTA$ ( I %+ 1 ) : P R I NTA$ ( I %+2 ) 
2260 I F  A$ < I % ) = '"' OR A$ ( I %+ 1 ) = " " OR A$ < I %+2 ) = " " THEN P R I NT CHR$ ( 
1 28 )  
2270 NEXT I % : GOT02400 
2280 REM READ DATA 
2290 CLS : Z $= " " : PR I NT TAB ( 25 ) ; " LOAD FROM TAPE " : PR I NT : PR I NT " MAKE T 
APE RECORDER READY FOR PLAY I NG .. 
2300 PR I NT : PR I NT " ELSE ENTER :: � A 7 TO ABORT " ; : I NPUT Z $  
2�· 1 0  I F  Z $ -:::: > " I I  THEN GOTO 1 700 
2320 PR I NT : F%=2 : GOTO 1 50 
2330 CLS : PR I NTTAB ( 1 5 ) ; " THE TAPE RECORDER I S  RUNN I NG "  
2340 PR I NT 
2350 I NPUT #- 1 �  N% : PR I NT " THERE ARE " ; N% ; " L I NES .. : PR I NT 
2360 FOR I %= 1  TO N% STEP 3 
2370 I NPUT #- 1 �  A$ C I % > � A$ C I %+ 1 ) , A$ ( I %+ 2 }  
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2380 PR I NTA$ < I % > : PR I NTA$ ( I %+ 1 > : PR I NTA$ ( I %+2 ) 
2390 NEX T  I %  
2400 CLS : PR I NT " THE PROGRAM I S  NOW REPLAC I NG THE GRAPH I C  CHARACTE 
RS W I TH COMMAS AND COLONS . " 
24 1 0  FOR I %  = 1  TO N% 
2420 FOR J%= 1 TO LEN < A$ < I % ) ) 
2430 K$=M I D$ ( A$ ( I % > , J % , 1 )  
2440 I F  K$= CHR$ ( 1 68 )  THEN KK$=KK$+ " '  II : GOTO 2470 
2450 IF K$= CHR$ < 1 62 ) THEN KK$=KK$+ " :  II : GOTO 2470 
2460 KK$=KK$+K$ 
2470 NEXT J%: A$ < I % )  =KK$ : KK$= '"' 
2480 NEX T  I % : GOTO 1 700 
2490 CLS : PR I NT " PAGE FULL , I NSERT ANOTHER SHEET I N  PR I NTER " : PR I NT 
: PR I NTTROFFENTER ' CONT ' TO PR I NT BALANCE OF TE X T " : PR I NT : STOP 
2500 RETURN 
25 1 0  REM CHANGE DATA 
2520 L$= " " : FF%=N%+ 1 : F$=STR$ ( N%+ 1 > 
2530 CLS : Z $= " " 
2540 PR I NTCHR$ ( 29 ) ; CHR$ < 3 0 > ; " ENTER L I NE TO BE CHANGED " ; : I NPUT C 
H% 
2550 
2560 
2570 
2580 

I F  N%=0 THEN GOTO 1 700 
PR I NT : PR I NTA$ ( CH% ) 
I F  CH%< 1 OR CH% >N% 
PR I NT : PR I NT " ENTER : 

PR I NT " ENTER : 
PR I NT " ENTER : 

2590 M$= I NKEV$ : I F M$= " " 
2600 G%=ASC ( M$ )  

THEN GOTO 2540 
L FOR L I NE CHANGE " :  
W FOR WORD CHANGE " :  
A TO ABORT " : PR I NT 

GOTO 2590 

26 1 0  IF G%=87 THEN WD%= 1 - .ELSE I F  G%=76 THEN WD%=0 ELSE GOTO 1 700 
2620 PR I NTA$ < CH% > : PR I NT : X X%= 1 
2630 I F  WD%= 1 THEN GOTO 590 
2640 N%=CH% : GOSUB 1 6 1 0 : GOSUB 1 490 : GOTO 360 
2650 PR I NT : PR I NT " FOR ANOTHER CHANGE " C " ELSE " ENTER " " ;  
2660 Z 1 $= I NKEV$ : I F  Z 1 $= " " THEN GOTO 2660 
2670 Z %=ASC < Z 1 $ )  
2680 I F  Z %= 1 3  THEN X X%=0 : N%=FF%- 1 : GOTO 1 700 
2690 IF Z%=67 THEN N%=FF% : GOTO 2530 
2700 IF Z %< > 1 3  OR Z%< >67 THEN GOTO 2650 
27 1 0  REM REV I EW DATA 
2720 CLS : PR I NTTAB < 20 > ; " REV I EW DATA " : PR I NT 
2730 PR I NT " ENTER " A " TO ABORT ELSE " ENTER " " 
2740 Z $= I NKEV$ : I F  Z$= '"' THEN GOTO 2740 
2750 Z%=ASC ( Z$ > : I F Z%< > 1 3  THEN GOTO 1 700 
2760 FOR Q%= 1 TO N% 
2770 PR I NTA$ ( Q% )  
2780 N%=Q% : GOSUB 1 490 
2790 Z $= I NKEV$ :: I F  Z $= " " THEN GOTO 2790 
2800 Z%=ASC < Z$ > : I F Z%< > 1 3  THEN GOTO 1 700 
28 1 0  NEX T  Q% : GOTO 1 700 
2820 REM I NSERT L I NES 
2830 CLS : Z $= " " : PR I NT TAB < 25 ) ; " I NSERT L I NE " : PR I NT 
2840 CLS :: PR I NT " ENTER START I NG NUMBER OF I NSERT " ; : I NPUT E% 
2850 PR I NTA$ ( E%- 1 ) : PR I NT " I NSERT " : PR I NTA$ ( E% > : PR I NT 
2860 PR I NT " I NSERT L I NE ELSE " A " TO ABORT " ; : I NPUT Z $  
2870 I F  Z $( ) " "  THEN GOTO 1 700 
2880 IF E%< 1 OR E% >N% THEN GOTO 2840 
2890 R%=0 
2900 FOR I %=E% TO N% : R%=R%+ 1 
29 1 0  B$ ( R% > =A$ < I % > : A$ ( I % > = " " 
2920 NEX T  I'Y. 
2930 L$= " " : X X 'Y.=2 
2940 PR I NT : PR I NT " ENTER LINE TO BE ADDED ";:PRI NT:PRINT 
2950 N%=E'Y. 
2960 GOSUB 1610:GOSUB 1490:GOTO 360 
2970 FOR I%= < E%+1 ) TO < R%+E7.> :K%=K%+1 
2980 A$ < I 'X.> =B$ < K% > : B$ < K'Y. )  =" •• 

2990 NEXT 1 '1.  
3000 N7.=R7.+E% 
3010 R'Y.=O:K'Y.=O:XX'Y.=O:GOTO 1700 
3020 REM DELETE LINE 
3030 CLS:Z$="":Y%=0:X7.=0:PRINTTAB < 25 > ;"DELETE LINE 11 :PR I NT 
3040 PRINT,. ENTER LINE NUMBER TO BE DELETED 11 ; : INPUT Y'Y.: 

PRINT:PRINT A$(V% > :PRINT 
3050 Z$= '"' : PRINT" DELETE LINE ELSE .. A "  T O  ABORT II ; : 

INPUT Z$ 
3060 IF Z $< > " "  THEN GOTO 1700 
3070 I F  N%=0 THEN GOTO 1700 
3080 I F  Y%< 1 OR V'Y.>N% THEN GOTO 3030 
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3090 FOR I %= 1  TO N%+ 1 
3 1 00 I F  Y%= 1 %  THEN X%= 1 
3 1 1 0  I F  X %= 1  THEN A$ ( I 'l. > =A$ ( I % + 1 ) 
3 1 20 NEX T  I 'l. : N'l.=N%- 1 : GOTO 1 700 
3 1 30 END 

MI CR0-80 

***** THE TOWERS OF HANOI by M. Byrne 
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The • rowers of Hanoi • i s  played wi th a number of di scs of di fferi ng si zes and three pegs on 
whi ch the di scs may be stacked. Ini ti ally the di scs are arranged on one peg i n  order of decreasi ng 
si ze. The object i s  to transfer them ( i n  the 1 east number of moves) to another of the pegs so 
they are once agai n arranged i n  order of decreasi ng si ze. However, you may only move one di sc 

at a time and i t  must not be placed on a smaller di sc. 

Thi s program allows you to select the number of di scs ( up to a maxi mum of 1 0 )  and whether you 
or the computer wi ll solve the problem. 

The mai n vari ables used are : 

N ( 3 )  holds the number of di scs on each peg. 
Pl ( ), P2 { ) , P3 { )  are peg arrays. Each element holds the si ze of the di sc at that posi ti on. 
SK{ ) the parameter stack. 
SC the source peg. 
DN the desti nation peg . 
AL the alternate peg. 
NM the move counter. 
SP the stack poi nter. 
B the base poi nter for the stack elements of the previ ously i nvoked procedure. 
CT the number of di scs. 
S the amount of delay { for automati c  operat i on) . 
F the peg the di sc i s  moved from. 
T the peg the di sc i s  moved to. 
Tl, T2 used to test whether the move i s  legal. 
M i s  the mi nimum number of moves. 
TD the top di sk of the peg we are movi ng from. 

Probably the feature whi ch wi ll cause most confusion i s  the use of recursi on. I t  appears to 
be a not-too-well-known fact that BASIC wi ll allow recursion { on most machi nes anyway ) .  Recursi on 
i s  a means whereby a procedure or subrouti ne may call i tse 1 f. Thi s i nvo 1 ves the use of a stack 
(whi ch BAS IC provi des) for stori ng the return address and another stack {whi ch must be set up 
expli ci tly ) if parameters are to be passed to the called procedure. 

The parameter stack i s  only really used when automati c  operat i on i s  requi red as manual operati on 
merely i nvolves aski ng for moves and checki ng thei r vali di ty. The program i s  organi sed as follows : 

Li nes 7-40 
Li nes 50-1 1 0  
Li nes 1 20-1 90 

Li nes 200-400 
Li nes 460-490 
Li nes 500-700 
Li nes 1 000-1 41 0 

Li nes 1 500-1 660 
Li nes 1 700-1 780 

Li nes 2000-2070 
Li nes 2500-2980 

i ni ti ali sation 
obtai n the number of di scs and determi ne the mode of operati on. 
contai n the automati c operat i on logi c sets up the stack poi nters and i ni ti ali ses 
the stack. 
are the manual operati on logi c whi ch asks for moves and checks thei r vali di ty. 
draw the di scs i ni ti ally. 
are responsi ble for shi fti ng the di scs. The delay routi ne i s  L i ne 505. 
i s  the mai n recursi ve procedure whi ch i s  only executed i n  automati c  operati on. 
It deci des what the new source and desti nation pegs should be, places these 
parameters on the stack SK { ) and calls i tself. 
draws the pegs. 
i s  the graphi cs rout i ne for erasi ng the di sc on the old peg and redrawi ng 
i t  on the new peg. 
pri nt the start up message. 
contai n the i nstructi ons. 

The current top-of-stack i s  i ndi cated by SP. When used by the mai n procedure { Li nes 1 000- ),  
the top  stack e 1 ement ho  1 ds  the number of the a 1 tern ate peg for thi s move, top of stack - l 
holds the number of the destri nat i on peg for thi s move, top of stack - 2 holds the number of 
the source peg for thi s move whi 1 e top of stack - 3 i ndi cates the number of di scs sti 1 1  to be 
moved. 

When used by the shi ft procedures { Li nes 500-), the top of stack contai ns the number of the 
desti nation peg and top of stack - 1 contai ns the number of the source peg. 

Because the parameter stack must be expli ci tly set up and mani pulated i n  BAS IC, the algori thm 
tends to become somewhat obscured. A 1 so if i t  i s  the fi rst time you have encountered recursi on, 
BASIC i s  not the i deal language to learn about i t. For those of you who are i nterested i n  fi ndi ng 
out more, the tree-di agram for the algori thm used i n  thi s program i s  gi ven i n  the book • An 
Introducti on to Problem Solvi ng Usi ng Pascal • by Kenneth Bowles. 
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40 CLEAR 93 
50 CLS : GOSUB 1 430 : GOSUB 1 5 1 0 : MA X= 1 0  
6 0  D I M  N ( 3 ) , P 1 < MAX ) � P2 < MA X > , P3 < MAX > � SK ( 1 0 *MAX > 
70 SC= l : AL=2 : DN=3 : CT=O : P 1 ( 0 ) =99 : P2 < 0 > =99 : P3 ( 0 ) =99 
80 NM=O : J=O : I =O : SP=O : B=O : CLS 
90 I NPUT " HOW MANY D I SCS WOULD YOU L I KE 11 ; CT 
1 00 I F  CT >MAX PR I NT " THAT W I LL TAKE SOME T I ME AND F I RST YOU W I LL 
HAVE TO CHANGE L I NE 50 " : END 
1 1 0 IF CT< =O PR I NT " SORRY , THAT " S NOT POSS I BLE 11 : GOTO 90 
1 20 IF CT< =3 PR I NT 11 YOU HAVE NO SENSE OF ADVENTURE - BUT I SUPPOS 
E 
YOU HAVE TO START SOMEWHERE " 
1 30 N < 1 > =CT : N < 2 > =0 : N ( 3 ) =0 
1 40 I F  AN$= " YES " OR AN$= " NO "  THEN PR I NT " TYPE " A " I F  YOU WANT ME 
TO DO ALL THE WORK < I = E · AUTOMAT I C  
OPERAT I ON >  OTHERW I SE TYPE " M " FOR MANUAL OPERAT I ON " : PR I NT " WH I CH 

WOULD YOU L I KE " ;  
1 50 I NPUT " AUTOMAT I C  OR MANUAL < A  OR M > " ; MODE$ 
1 60 IF MODE$< > " A 11 GOTO 280 
1 70 I NPUT 11 HOW FAST (0 IS FASTEST , 1 0  I S  SLOWEST > " ; S  
1 80 CLS : GOSUB 1 1 60 
1 90 GOSUB540 : SP=4 
200 SK < SP-3 > =CT : SK < SP-2 ) =SC : SKK < SP- 1 > =DN : SK < SP > =AL 
2 1 0  B=SP : SP=SP+4 
220 SK < SP-3 > =SK < B-3 > : SK < SP-2 > =SK < B-2 > : SK < SP- 1 > =SK < B- 1 > : SK < SP > =SK 
< B >  

230 I F  CT< > l  THEN GOTO 260 
240 SP=SP+2 : SK < SP- 1 > = 1 : SK < SP ) =3 : 60SUB 590 
250 GOT0270 
260 GOSUB 820 
270 PR I NT:i>832 ,  II II ; : GOT05 1 0 
280 CLS : GOSUB 1 1 60 : 5=0 
290 GOSUB 540 
300 PR I NT:i>832 , I I  

3 1 0  PR I NT@832 , " FROM PEG " ; : I NPUT F 
320 PR I NT:i>860 � II TO PEG II ; : I NPUT T 

.. . ' 

330 IF F< l OR T< l OR F >3 OR T >3 PR I NT " NO SUCH PEG " : GOTO 300 
340 I F  F=T PR I NT " NOT ALLOWED " : GOTO 300 
350 I F  N < F > < =OPR I NT " THERE ARE NO D I SCS ON PEG " ; F :: GOT0300 
360 I =N < F > : J=N < T >  
370 O N  F GOTO 380 � 4 1 0 , 430 
380 T 1 =P 1  (I ) 
390 IF T=2 THEN T2=P2 ( J ) : ELSE T2=P3 < J >  
400 GOTO 440 
4 1 0  T l =P2 ( 1 ) : IF T=l THEN T2=P 1 ( J ) : ELSE T2=P3 ( J )  
420 GOTO 440 
430 T 1 =P3<I>�IF T=2 THEN T2=P2 ( J ) : ELSE T2=P 1 ( J )  
440 I F  T 1 >T2 PRINT " NOT ALLOWED " : GOT0300 
450 SP=SP+2 : SK < SP - 1 ) =F : SK < SP > =T 
460 GOSUB 590 
470 I F  N(1 ) =0 AND N C 2 ) =0 AND N C 3 ) =CT THEN GOTQ 4BO : ELSE GOTO 300 
480 M=2 [ CT- 1 :: PRINT@832 51 " 

II ::  PRINT;i)832 � I I  .. ; 
490 IF NM=M THENPRINT " CONGRATULATIONS ! YOU D I D  IT " ELSE IF NM- M< 
=M :t:0 = 15 THENPRINT " NOT BAD AT ALL " 
500 PRINT " YOU TRANSFERRED ALL THE DISCS IN " ; NM; " MOVES 
5 1 0  PRINT " CARE FOR ANOTHER GAME (YES OR NO ) " ;  
520 INPUT AN$ 
530 IF AN$= " N "  OR AN$= " NO " THEN CLS \; END ELSE GOT080 
540 J =CT 
550 FOR I=i TO CT 
560 P l ( l ) =J : J=J- l �NEXT I 
570 RETURN 
580 � ============= SHIFT DISCS 
590 NM=NM+ 1 : SE=SK < SP-1 ) : DE=SK<SP > 
600 FOR 1 = 1  TO 30 * S : NE X T  I 
610 I=N C SE ) : Y=33-( 1 * 2 )  
620 I F  SE< > 1  THEN 640 
630 TD=P l (I ) � X =20 � GOTO 670 
640 I F  SE< >2 THEN 660 
650 TD=P2(I ) : X=52 : GOTO 670 
660 TD=P3 < I> :: X =B4 
670 P=2 : S I Z E=TD 
680 GOSUB 1340 
690 I=N<DE ) +i : Y=33-<I*2) 
700 IF DE< > l  THEN 720 
7 1 0  P1 C I > =TD : X=20 :: GOTO 750 
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720 I F  DE< >2 THEN 740 
730 P2 ( l ) =TD � X =52 : GOTO 750 
740 P 3 C I ) =T D : X =84 
750 P= 1. 
760 GOSUB 1 34 0  
770 N < SE > =N < SE > - 1 
780 N < D E ) =N < D E 1 + 1 
790 SP=SP-2 
800 PR I NT:l>23 � " MO'JE " ; NM 
8 1 0  F�E TURN 

MICR0-80 

82!) ,. _ _ _ _ _ _ _ _ _ _ _ _  _ 
- - - - - - - - - - - - - HANO I < RECURS I VE PROCEDURE ) 

830 I F  SK ( SP-3 > >2 THEN GOTO 840 ELSE GOTO 1 0 1 0  
840 B=SP : SP=SP + 4  
8 5 0  SK < SP - 3 ) =SK < B-3 ) - 1  
860 SK < SP-2 > =SK < B-2 ) 
870 SK < SP - 1 > =SK ( B )  
880 SK < SP > =SK < B- 1 ) 
890 GOSUB 820 
900 B=SP : SP=SP+ 2  
9 1 0  SK < SP - 1 ) =SK < B - 2 )  
9 2 0  SK C SP ) =SK < B- 1 ) 
930 GOSUB 590 
940 B=SP : SP=SP+4 
950 SK ( SP-3 ) =SK ( B-3 ) - 1  
960 SK C SP -2 > =SK < B >  
970 SK C SP - 1 > =SK ( B- 1 ) 
980 SK < SP > =SK < B-2 ) 
990 GOSUB 820 
1 00 0  GOTO 1 1 30 
1 0 1 0  B=SP : SP=SP+2 
1 020 SK ( SP- l ) =SK < B- 2 ) 
1 030 SK C SP ) =SK < B )  
1 04 0  GOSUB 590 
1 050 B=SP : SP=SP+2 
1 060 SK < SP- l ) =SK < B-2 ) 
1 070 SK < SP ) =SK < B- 1 )  
1 080 GOSUB 590 
1 090 B=SP : SP=SP+2 
1 1 00 
1 1 1 0 
1 1 20 
1 1 30 
1 1 4t) 

8}=:: < SP-- 1 ) =S.< ( B )  
SK < SP > =SK < B- 1 ) 
GOSUB 590 
SP=SP-4 
RETURN 

1 1 50 
1 1 60 
1 1 70 
1 1 80 

::;: _ _ _ _ _ _ _ _ _ _ _ _  _ 
- - - - - - - - - - - - - D RAWPEGS 

CLS : � PROC DRAWPEGS 
PR I NT:l>256 , . .  I I  ; : A$=CHFi:$ ( 1 9 1  ) 
FOR I = i  TO 7 

1 1 90 P R I NT "  
; A$ 

I I ; A$ ; .. 

1 200 NE X T  I 
1 2 1 0  P R I NT "  I I  • ;; 
1 220 FOR 1 = 1  TO 4 4 : PR I NT 
1 2 30 P R I N T : P R I NT "  
1 240 Y=3 1 � X=20 

A$ ; � NE X T  I 
1 

1 250 FOR I =CT TO 1 STEP - 1  
1 260 FOR J = l TO I 
1 270 SET ( X - J , Y ) 
1 280 
1 290 
1 300 

NE X T  J 
Y=Y-2 

1 3 1 0  N E X T  I 
1 320 HETURN 

SET C X +J + 2 � Y )  

1 330 ' ============= SW I TCH PROC EDURE 
1 34 0  I F  P=2 THEN 1 390 
1 350 FOR J=l TO S I Z E 
1 360 SET < X -J , Y ) : SE T < X + J +2 , Y )  
1 370 NE X T  J 
1 380 GOTO 1 420 
1 390 F OR J = i  T O  S I Z E 
1 400 RESET ( X -J , Y ) : RESET < X +J +2 , Y )  
1 4 1 0  NE X T  J 
1 420 RETURN 
1 4 30 D$=STR I NG$ ( 63 , " * " > 
1 44 0  PR I NT@256 , D$ 
1 450 PR I NT D$ � PR I NT 
1 460 pc· � ":. I NT:i:J 4 63 , u T  H E T 0 �!j r- F; r s u  
1 4 7i) PR I NT;l>542 " 0  F H A N c I I I  f·R I  ;; 

" = A$ : u  

,., L 

r�T 
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1 480 PR I NT D$ 
1 490 PR I NT D$ 
1 500 RETURN 
1 5 1 0  FOR I = l  TO t OOO : N E X T  I 

MICR0-80 

1 520 PR I NT:i>896 ,  " DO YOU WANT I NSTRUCT I ONS < YES OR NO ) " ; :  I NPUT AN$ 
1 530 IF AN$< > " Y "  AND AN$< > " YES " THEN RETURN 
1 540 CLS 
1 550 PR I NT@23 !" " I NSTRUCT I ONS " 
1 560 PR I NT:i)87 ;; " - - - - - - - - - - - -" I I  : PR I NT 
1 570 PR I NT "  THERE ARE THREE PEGS = ON ONE OF THESE I S  ARRANGE 

1 580 PR I NT " I N  ORDER OF DECREAS I NG S I Z E ,.  A NUMBER OF D I SCS = " � PR I N  
T 
1 590 PR I NT "  THE OBJ ECT I S  T O  MOVE ALL THE D I SCS FROM THE LEFT 
MOST " 
1 600 PR I NT "  PEG ( 1 ) TO THE R I GHTMOST PEG ( 3 )  ,. SUB.J ECT TO THE FOLL 
OW I NG I ;  
1 6 1 0  PR I NT " CONSTRA I NTS : - " :: PR I NT 
1 620 PR I NT "  1 =  ONLY ONE D I SC MAY B E  MOVED A T  A T I ME "  
1 630 PR I NT "  2 =  A D I SC MAY NOT B E  PLACED O N  TOP O F  A D I SC WH I C  
H "  
1 640 PR I NT " I S  SMALLER " 
1 650 GOSUB 2000 
1 660 PR I NT:i)23 , " PLAY I NG HANO I II 

1 670 PR I NT:il87 , " ----·�-·-------- " ;; PR I NT 
1 680 PR I NT "  THERE ARE TWO MODES OF PLAY = THESE ARE < A >UTOMAT 
I C "  
1 690 PR I NT " AND < M >ANUAL AND YOU W I LL B E  ASKED TO SELECT ONE = " :: PR 
I NT 
1 700 PR I NT " AUTOMAT I C  OPERAT I ON "  
1 7 1 0  PR I NT "  
D L H:::E "  

THE COMPUTER W I LL ASK YOU HOW MANY D I SCS YOU WOUL 

1 720 PR I NT " MOVED AND HOW FAST YOU WOULD L I KE THEM MOVED = I T  W I L  
L "  
1 730 PR I NT " THEN PROCEED T O  TRANSFER THE D I SCS FROM PEG 1 T O  PEG 
3 11 

1 740 PR I NT " US I NG PEG 2 AS AN I NTERMED I ATE . " 
1 750 GOSUB 2000 
1 760 PR I NT:i>23 :i " PLAY I NG HANO I " 
1 770 PR I NT@87 � " ------------- " : PR I NT 
1 780 PR I NT " MANUAL OPERAT I ON "  
1 790 PR I NT "  HERE YOU W I LL B E  ASKED HOW MANY D I SCS YOU WOULD L 
I KE "  
1 800 PR I NT " TO MOVE .. THEN YOU W I LL BE PROMPTED TO TYPE THE NUMBE 
R OF " 
1 8 1 0  P R I NT " THE PEG THE D I SC I S  TO BE TAKEN OFF ANQ THE NUMBER OF 

THE " 
1 820 PR I NT " PEG THE D I SC I S  TO BE PLACED ON .. WHEN YOU HAVE SUCCE 
SSFULLY " 
1 830 PR I NT " TRANSFERRED ALL D I SCS YOU W I LL BE TOLD HOW MANY MOVES 

1 840 PR I NT " I T  TOOK ., " 
1 850 GOSUB2000 
1 860 PR I NT@23 , " SUGGEST I ON "  
1 870 PR I NT:i>87 � " ---------- " :: PR I NT 
1 880 PR I NT "  I F  YOU ARE UNSURE OF THE GAME TRY AUTOMAT I C  OPERA 
T I ON "  
1 890 PR I NT " W I TH ABOUT FOUR D I SCS AND LOW SPEED ( E . G x  1 0 ) . THEN 
S I T " 
1 900 PR I NT " BACK AND LET THE COMPUTER DO ALL THE WORK - AFTER ALL 

THAT " 
1 9 1 0  PR I NT " I S  WHAT I T  I S  THERE FOR . " : PR I NT 
1 920 PR I N T "  FOR A G I VEN NUMBER OF D I SCS � N ,  THE SMALLEST NUMB 
ER OF " 
1 930 PR I NT " MOVES REQU I RED I S  G I VEN BY : - " 
1 940 PR I NT "  M = 2 [ N- 1 
1 950 PR I NT " SO FOR 3 D I SCS THAT " S  7 MOVES , 4 D I SCS 1 5  MOVES UP TO 

1 960 PR I NT " THE MAX I MUM OF 1 0  D I SCS WH I CH REQUU I RES 1 023 MOVES .. " ::  
PR I NT 
1 970 PR I NT "  HAVE FUN ! " 
1 980 GOSUB 2000 
1 990 RETURN 
2000 PR I NT;i>960 , " PRESS < NEWL I NE >  WHEN READY " ;  
20 1 0  I NPUT D$ : CLS 
2020 RETURN 

PAGE 34 



I SSUE 24 ( NOVEt4BER 1 981 ) MICR0-80 PAGE 35 

***** NEXT MONTH 1 S  I SSUE ***** 

Next month • s i ssue wi 1 1  contai n at 1 east the fo 1 1  owi ng programs p 1 us the usua 1 features and 
arti cl es .  There wi l l  al so b e  an i ndex for the past 1 2  i ssues . 

** TRIANGLE SOLUTIONS L I /4K ** 

Thi s  Level program has been desi gned 
to cal cul ate unknown s i des, angl es and 
the area of any tri angl e, useful for anyone 
who needs to cal cul ate areas for concrete 
pours for exampl e .  

** STEEPLECHASE L I I / 1 6K ** 

�le have had horse races before but never 
one l i ke thi s make your horse jump at 
the ri ght time or off you come . Real i sti c 
graphi cs i ncl ude the course, jumps, you 
( the jockey ) ,  a very wel l -ani mated horse 
and even an ambul ance to take you to hospi tal . 

** BAS IC AND LABELS 32K/DISK ** 

When you are wri ti ng a compl i cated program 
wou l dn • t  i t  make l i fe easi er i f  you coul d 
type GOSUB FRED and further on i n  the 
program i s  a subrouti ne cal l ed FRED or, 
for that matter, any name that sui ts you . 
Wel l ,  after next month, that • s  j ust what 
you wi l l  be abl e to do . 
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** CURV I L I NEAR REGRESSI ON AND POLYNOMI NAL 
REGRESSION L I I /4K ** 

These are the l ast two programs i n  the 
current seri es of sci enti fi c programs . 
Curvi l i near regressi on i s  used to compute 
the curvi l i near rel ati onshi p between two 
sets of data and Polynomi nal regressi on 
uses a mathemat i cal model ser i es whi ch 
becomes i ncreasi ngl y  compl ex wi th the addi ti on 
of further degrees of Polynomi al i ty .  

** 3-D MAZE L I I / 1 6K ** 

Thi s excel l ent program di spl ays a maze 
on your screen as vi ewed from i ns i de .  
You can turn o r  move by pressi ng a s i ngl e 
key .  A s  you move, s o  the vi ew i s  changed . 
Each time you move i t  costs you poi nts . 
The object i s  to get out of the maze wi th 
as many poi nts as possi bl e .  You can even 
ca 1 1  up a map of the maze that shows your 
current posi t i on i n  rel ati on to the exi t, 
but i t  costs you a LOT of poi nts to do 
that . Each time you run the program you 
get a di fferent maze . 
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***** CASSETTE EDITION I NDEX ***** 

The cassette edi ti on of MI CR0-80 contai ns al l the software l i sted each month ,  on cassette . 
A 1 1  cassette subscri bers need do i s  CLOAD and RUN the programs . Leve 1 I I programs are recorded 
on s i de l of the cassette . Level I programs are recorded on s i de 2 .  Level I programs are not 
compati bl e  wi th the System 80 . Al l programs are recorded twi ce i n  successi on .  Note , System 
80 computers have had di fferent tape-counters fi tted at di fferent times . The approxi mate start 
pos i ti ons shown are correct for the very early System 80 wi thout the vol ume control or l evel 
meter . They are probably i ncorrect for l ater machi nes . The rates for a cassette subscri pti on 
are pri nted on the i ns i de front cover of each i ssue of the magazi n e .  

The di sk edi t i on contai ns al l those programs whi ch c a n  be executed from di sk , i ncl udi ng Level 
I programs . Leve 1 I di sk programs are saved i n  the NEWDOS format . Users requi re the Leve 1 
I /CMD uti l i ty suppl i ed wi th NEWDOS + or NEWDOS 80 versi on 1 . 0 to run them .  

SIDE ONE 

MULTI PLE REGRESS ION 
II 

ATOMI C  TABLES 
II 

TEXT TYPER 
II 

TOWERS OF HANOI 

S I DE TWO 

TOWERS OF HANOI 

ATTACK 
II 

BASI C  L I NE VAL I DATOR 
II 
II 
II 

TIC  TAC TOE 
II 
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L I I /4K 
II 

L I I / l 6K 
II 

L I I / l 6K 
II 

L I I / l 6K 

L I I /l 6K 

L I I / l 6K 
II 

EDTASM 
II 

SYSTEM 
II 

L I / l 6K 
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II 
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II 
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II 

B 

B 
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II 

VAL I D  
II 
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II 

DISK F I LESPEC 

MULTREG/BAS 
II 

ATOMI C/BAS 
II 

TEXTYPER/BAS 
II 

TOWERS/BAS 

TOWERS/BAS 

ATTACK/BAS 
II 

VAL I D/EDT 
II 

VALI D/CMD * 
II 
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II 
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A SPECIAL OFFER ! 

TO 

SU BSC RI B E RS O F  

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

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

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

GREAT DISCOUNT PRICES ! ! ! 
H OW TO ORDER -

1 .  SE LECT I TEMS F ROM 1 98 0  TAN DY C ATA LOG U E  

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

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

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

W E  W I L L -

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

2 .  SU P P LY GOODS S E LECTED F R E I G H T  F RE E  ! 

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 F O RM E D  O F  C U R R E N T  S PE C I ALS ! 

* subject to availabi lity 

DEALER 

_ _, -o 
to CON QU EST E LECTRON I C S  Pty. Ltd. 
212 Kato01'11ba St. KA TOOMBA 2780 
Pl ease su pply -
QTY . CAT _NO DESC. ADV. PRICE 

SU B  TOTAL 
---

LESS 1 0'/o  ---
F I N D  CH EQU E FOR TOTAL 

SEN D FREI GH T  F RE E  T O  

NAME .. . . . .  . 

ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

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

� 
ft)ftiOUBT ELEtTRDrlltf PTY . LTD. 

21 2 KATOOMBA ST KATOOM BA N .S .W .  2780 PH ON E ( 047) 82 2491 
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LET THE 

BRING MAINFRAME POWER INTO YOUR HOME OR OFFICE 

The AUSTRALIAN SOURCE is 
Australia's first microcomputer 
information utility, a1med at giving 
the average microcomputer user 
access to the computer data banks 
and also massive storage space 
previously only available to large 
Mainframe installations. The era of 
horne computers has now officially 
begun in Australia, now that the 
AUSTRALIAN SOURCE IS here; 
as now, any small businessman or 
student can have on his desk for 
an extremely small cost, a system 
that has the level of storage power 
and access to data banks for wh1ch 
only a few years ago, go'(ernment 
departments and large pnvate users 
were paying millions of dollars. 

The AUSTRALIAN SOURCE 
can be accessed through a number 
of 'approved' persona I computers, 
and terminals, by use of an 
accoustic coupler or modem. 

Users w i I I  receive a number of 
benefits which will- include: 

IN FORMATION SERVICES 

Members will have access to a 
number of information sources which 
will include the latest news, sports 
results, financtal reports, and farm 
information. 

NATIONWIDE ELECTRONIC M A I L  

Members will be able, also, to 
communicate nationwide with other 
AUSTRALIAN SOURCE members 
through our electronic mail system. 

T H E  AUSTRALIAN SOURCE 

RECOMMENDS 3M DISKETTES 

WE ARE PROUD TO 
ANNOUNCE THE LAUNCHING 

OF AUSTRALIA'S FIRST 
M ICROCOMPUTER 

INFORMATION UTI LITY 

SOFTWARE BANK 

Users will have access to a myriad 
of computer programs that will  include 
entertainment, educa t1onal a1ds, 
programming and diagnostic tools, 
and f inane ia I appl ica t 1ons. 

MAINFRAME POWER 

Users will have the capability to 
make use of the Mainframe 's hug e 
storage capacity by using any of our 
large programs, or storing your large 
programs on our system. 

SHOP AT HOME 

You can take advantage of our 
'shopping by com{:Xlter' system to 
get the best prices_ on a number of 
popu Jar consumer 1 terns. 

EXTREMELY EASY TO USE 

You do not have to be a computer 
programmer to make J.Jse of the 
AUSTRA LIAN SOURCE. All  of the 
instructions are in everyday English, 
so that even the y ounger members of 
your family wi II be able to operate 
the system. 

� 

LOW COST 

While services like these used to 
cost tens of thousands of dollars 
to the government departments and 
large corporations who used them, 
they are now available to you for 
Jess than the cost of a packet of 
cigarettes a day for the 'average' 
user. 

You can join the AUSTRALIAN 
SOURCE by paying a one-time 
joining fee ( normally $100) and a 
small hourly user charge (normally 
$10 an hour 8 a.m. - 6 p.m. and 
$4.50 an hour 6 p.m. - 8 a.m.). 

D E A L E R  I N QU I R I E S  I N V I T E D  

SPECIAL 

CHARTER MEMBER OFFER 

As a special promotion, the joining 
fee before the 1st February, 1982, is 
only $60 and this also entitles you to 
20% off all list user charges in the 
future - a great deal for the money. 

TO JOIN THE AUSTRALIAN SOURCE 
FAMILY, AND TAKE AbVANTAGE OF 
THE EXCITING SERVICES WE WILL BE 
OFFERING, PLEASE COMPLETE THE 
COUPON BELOW: 

1 

MEMBERSHIP REQUEST 

Yes, I think the i d .. of the AUSTRALIAN 

SOURCE is great! I 1111close $60, so p/ .. se 

send me my user manual and pass•ord. 

D I have il computer, Brand ...................... .. 

Model . • . • . • . . • . . . • • . . . . . . . • .  

D Please send me information on lo• cost 
• 

equipment packages I can use to take advantage 

of the AUSTRALIAN SOURCE'S S11rv/ces. 

NAME;: . • • • • • • • . . • . • • • . . • • • . . • • • • • • • • • • • . . • . . • . • . . . • • • • . • • • •  

ADDRESS: • . • • . • . • • • • • • • • • . . • • • • • . • • • • . . . • . • . . • . • • . . . . . • • • .  

CITY: . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STATE:.................  POSTCOOE ..............  . 

PHONE . . . . . . . . . . . . . . . . . • . •  

Mail to 

MICRO 80 

P.O. Box 213 

Good wood 

South Australia 5034 

D I • ., lolerest.-1, lwl I ••_., •ore lalor•alloa. 
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